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Evyaprotisg

Apykd, Bo 0L Vo ELYOPIGTHCM TNV OIKOYEVELD LLOV YLl TV GLVEYT VITOGTHPIEN TOV
pov mopetyay Kab’ OAN v didpkela omovdmv pov. Kabnuepvd pe mbodvcoav va cuveyilom

Ko va, TEC® TOV E0VTO POV DOTE VoL TETVYOIVD TOV KABE oL GTOYO.

Axoun, 0&A® va euYOPIoTACH TOVG PIAOVLE OV KOl TOVG CUUPOITNTEG LOL Ol OToiol

£KOVaY T0 QOLTNTIKG Lov ypdvia KaADTEPa KOt aEY0oTa.

Eniong, 06Aw va evyopiomom tov emiPAénovta kadnynt pov, Ap. Anuntpn Zeivaiumrodp
YO TNV EUTIGTOCLVN TOL, Kot TNV adtdKonn Bonbeto mov pov TPOGPEPE TOV TEAELTAIO

APOVO Y10 TV OAOKANP®GT TNG OTOUIKTG OITAMLOTIKNG OV €PYACIOC.
Téhog, BanBera va evyaploticm Tov cupgottnt pov Kmvoetavtiv Kpacofitokt o omoiog

HEG® NG CLVEPYUGIOG HOG GTNV OMAMUATIKY gpyacio pov pe Bondnoe va Eemepdom

dvoKoAieg 6TV vVAoToino.



IHepiinyn

H onuepvn emoyn yopaxtmpileton amd v ypnon ko v avdmtoén g Teyvntg
Nonuootvng kat cvykekpiuévo g Iopaywywne Teyxvntig Nonuoovvng (Generative
Artificial Intelligence). Me tv paydaio avt avdmtoén ot avBpmmot avalntodv TpdTovg
va tpocappdsovy v Teyvnt Nonpoohvn ota pétpa tov. O KHplog tpdmog e Tov 0moio
éva 'Aowooikd Movtédo pmopel va e&gdikevtel ota dedopéva Tov kibe atopov lval n
Beltiotonoinon (fine tuning) tov, wot660, N LEOOSOG aVTH deV Eivarl 1BAVIKY Yo YPHYopN
eKTAI0EVON €VOC HOVTEAOL amd amAovg ypnotes. ‘Etot, Ppédnke pia véa pébodog, M
Retrieval Augmented Generation (RAG) 1 omoia og mpaypoatikd ypdvo daPdalel o
OgdopEVA TOV YPNOTN KO TO, YPTGLULOTOLEL Y10l VO TOPAYAYEL ATAVTINGELS TTOL TO, POPOVV.
[Mopaiinio, pe v adpeofrmnmm Pondsia mov mPocEEPEL GTOLG OVOPAOTOVS M
Texvnm Nonpoouvvr, S0TLTMOVOVTOL KOl 0VIOLYIEG GYETIKA LE TNV YPNOT TNG Kol TIG

EMATAOOEL TTOV EMUPEPEL MG TTPOG TNV EKOECT] TOV TPOCOTIKADV OEGOUEVDV.

Avti N SIMAOUOTIKY €pyocio 6TOYEVEL GTNV VAOTOINGT £VOG GUGTNUOTOS TO OTOI0 EVM
aflonotel Meydha [Nwooikd Movtéra, dtotnpel TV TPOGTAGIQ TOV ¥PNOTAOV KOl TOV
dedopévav toug pe pebddovg avaovopiog. To cvotnua PrivateLLM pe v xpnon Pdoemv
01 01toiec 0moONKELOLV dESOUEVA GTOV OIOTIKO PLAAOUETPNTN 1oTOD (Web browser) tov
ypnotn, exterel v néBodo RAG kot otédvel dedopéva oe Meydia I'hmwooikd Movtéla
MOTE 0 YPNOTNG VO Umopel va ahAnroemidpdoet pe dikd tov £yypaea. Katd ) dibpkela
¢ Sdkaciag oTnG, To dEGOUEVO TOV Y¥PNOTY Elval TPocsTATELUEVE TOGO AOY® TNG
TOTIKNG 0O KELGONG TOVC, 1) 01O OEV PEVYEL OO TOV IOIMTIKO PUAAOUETPTTH 1GTOV TOL
YPNOTN, OGO KOl HE TNV SLVATOTNTA TAPATAGVNONG TOL YAMOGIKOU poviéAov. TErog,
TpAypoToTomOnke aE0AOYNGT TOL GUGTNUATOG, GE UETPIKES ¥PpOVoL, akpifetlag, Kot

GLYKPLONG TOV LE AL TOPOLLOLO GUGTILLOLTOL.
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Kepaiaro 1

Ewayoyn
LI KQVRTPO ...ttt e 1
L2 TIPOPIMUA ...ttt bbbt be e 4
L3 ZOVELGPOPQ.........cooeeeeie e )
1.4 2vvomtiki) AVOGKOTNGH EPYOGIOG ... 6

1.1 Kivntpo

Ta televtaio xpovia n waykdsa tdon yuo v xpron g Texvntg Nonpoohvng €xet
avénBel paydaio. H paydaio avt yprion g Texvntig Nonpoohvng kot cuykekpiuéva
g Hapayoywng Texvnric Nonuootvvng (Generative Artificial Intelligence) dapyioe pe
™V guedvion tov Meydiov MN'wooikod Movtéhov ChatGPT tov NoéuBpro tov 2022.

Ot Alexander Bick , Adam Blandin, kou David J. Deming o€ éva pBpo tovg cuvddacov
dedopéva amd d1dpopeg £peuVeES Kot ENYayaV OmOTELECLATO GYETIKA LLE TNV YPT|ON TOV
Generative Al and tov yevikdé minBoopo [2]. Ot épevveg £dei&av OTL M YpNoT1 TOL
Generative Al mpayuatomoteiton 1660 ota mlaicln gpyaciog 660 kol oTNV
kaOnpepvotnta tov TAnBucpov (PA. Zynua 1.1). To cvunépacpa frav 61t 39.6% tov
mnboopod mlkiov 18-64 dnidvouvv Ot ypnotpomorovv  Generative Al oty

KaOnuepwvotnTa toug [2].



(a) RPS: August & November 2024

Overall 9.2 23.1 39.6

For Work 26.5
Qutside of Work 33.7
0 10 20 30 40 50
Share Using Generative Al (%)
| B Used every day lastweek [l Used at least 1 day last week Used, but not last week

Sy 1.1: ITocooté Evghikwv mov Xpnowomoiody Hapaywyui Texvntii Nonuoatvn [2]

Yy idwo épevva [2], avadeiytnke eniong 6Tt 0 TANOVoUOC TPOGUPUOGTNKE TTLO YPYOPa.
oV xpnon g Hapaywywng Teyvne Nonpoovvng amd omoladmote GAAN TEXVOLOYi
oV ToPeABOVTOG. AnAad], 0 YeViKOG TANOVGUOG dEYTNKE L TOPATAVE® EVKOAIN TNV

dpiEn tov GenAl amd v AeiEn TV NAEKTPOVIKMY VTTOAOYICTMV Kol TOL d1adtKTLOL (PA.

Zyua 1.2).
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Soua 1.2: "Eéehiktiri Hopeio YioOétnong Yroloyiotav, Aiaductoov kar Hopaywyikic Teyvntic Noquoaivg [2]

[Tépa amd tov yevikd mAnBuvoud, moapatnpndnke emiong paydoio adénon oTig

EMOTNUOVIKEG EPEVVEG Kol HEAETEG Ol omoleg apopodv Meydha I'hwooikd Movtéla.

Yuykekpuéva, po épguve Tov de&dynke amd tovg Zhigiu Xia, Lang Zhu, xat Bingzhe

Li, avaAbOnkav 168,331 emiotnpovikég pekéteg petald tomv ypovimv 2019 kot 2024 [69].

A0 00TEC TIG LEAETES, EVTOTICAY Y10 KAOE YPOVIA TOGES alpopovGaV TNV xpron Meydhwv

[MNwooikdv Movtéhov. Ta arotedéopota mov e£dydnkav avepdvovy v owénuévn

Tdom og peréteg mov apopovv to Large Language Models (LLMs) (BA. TTivaxa 1.1).
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Iivaxag 1.1: ApiQuoi Meletdv mov Apopovv Meyala I'Awaooike Movtéla avd Xpovia [69]



SOUTEPOUCUATIKA, TO KivnTpo Yoo TV SeEay®yn NG CLYKEKPIUEVNG OUTAMUOTIKNG

gpyooiag eivar n paydaio avamtuén g téong ywo xpron g Hapayoyume Teyvnmg

Nonuoovvng, 1060 amnd Tov YeViKo TANOLGHEO OGO Kol amd EMGTHUOVEG.

1.2 llp6pinpa

Me v paydaio avartoén g xpnons ™ Teyxvntig Nonpoohvng, akolovbo sivor ko m
dnuovpyia TPOPANUATICUOV TOV TNV aPOPOoVV. XaPaKTNPICTIKO TOPASELYUO TO OTOT0
EMNPENCE TOVG YPNOTEG KOl aENGE TIG avnoLyies Yo To. O0edopéva TOVG AmOTEAEL TO
neptotatikd Tov lovvio tov 2023 dmov dedopéva and ekatd YIAMAOEG AOYOPLUGHLOVG

yxpnotdv tov ChatGPT Bpébnkav va towlovvtat 6to okotevd dadiktvo (dark web) [64].

EminpocOeta, 1 duvatomra tov Meydlov N'Awosik®v MoviéAmy va EKToide0ovToL ard
puéva tovg divel v evkaipion va amobnkedovy oV UvAUN TOVG OESOUEVE OO TOVG
YPNOTES, TO OTTO10L UTOPOVV GTNV GUVEYELD VO ELPAVICOVV O OMOTELEGLO GTNV OTAVTINGN
epmtoE®V GAL®V ypnotov. [Iépa and avtov vrdpyovv TOALEG aKkOun avnovyieg amd

TOVG YPNOTES OGOV aPOpd TV aceiieln otn xpnot Meydhov Nhoooikdv Moviédmv

(B Zyfino 1.3) [25].
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Synua 1.3: Emikparnon Aviovyicdv twv Xpnotov Zyetika pe v Aopdleto kar v Ioiwtikotno [25]



1.3 Xvveiopopd

H mapodoo smlopotikn gpyacio mapovcstdlel TpOTOvG HE TOVG Omoiovg 1M Xpnom
Meydlov I'hoooikodv Movtédwv kot [apaymyikng Texvntic Nonpoobvng otoyebel 610
va YIVEL T OCQOATC TPOG TOV YPNOTN Kol To TPOCOMIKE Tov dedopéva. H cuvelopopd
NG SUTAMUATIKNG EPYOCIOG KOl TOV GUGTHUATOG TOL LAOToMOnke eviomileTal TG0 otV
KaAOTEPN Slayeipion Kot Sapdvelo TPog To OESOUEVE TTOV YPNCLOTOLOVVTOL KATH TNV
EMKOWVOVIN IE TO, YAMOOIKA LOVTELD, OGO Kol GTNV KOADTEPT] ACPAAELN TV OEGOUEVOV
oV ¥pNotn. OvclaoTiKd 6TOYEDEL OTIV TPOGTAGIO TOV SEGOUEVOV TOV XPNOTH Ao TO

Meydra Noooikd Movtéia.

To ocbotua amotelel (o 16TOGEAMON GTNV OTTOl0L O XPYOTES UTOPOVV VO, OVERAGOLV
&yypapa kol vo emkovovioovy pe Meydla Ihooowd Movtéha. Ta &yypoapa mov
avePdlovv ot ¥pNOTEG YPNOLOTOLOVVTIOL G GUUPPALOUEVO Y10l TOV EUTAOLTIOUO TNG
amAvINoNnS Tov poviédlov pe Baon avtd. Emmiéov, o ypriotng pnopet va dtayepiotel to
&yypapo tov, Kabnhg kot ta dedopéva mov e&dyovtal amd ovtd. Axoun, diveton 1

dVVATOTNTO GTOV YPNOTN VO EMAEEEL [UE TTOL0 YAWOGIKO HLOVTEAO Bal EMIKOIVOVGEL.

2VYKEKPEVQ, TO GVOTNHA AEITOVPYEL £E OAOKANI POV GTNV TAELPA TOV XPNGTY], ONANIN O
KOG TpEYEL LOVO GTOV WOIOTIKO QUALOUETPNTY] TOL YPNOTN, YOPIG TNV avaykn Yo
eEotepikd olaxkopoty. Ocov agopd to dedopéva to omoia avePdler o ypnong,
amofnkevovtar otnv tomikn Pdon IndexedDB, 1 omoia Aettovpyel 6TOV PUAAOUETPTTY
10100 0V Ypnotn [29]. Emmpocheta, 10 oot xpnolponotel texvikég avmvouiag,
OTMOC 1 K-OVOVLULO, Yol TNV TPOGTAGio. TOGO TNG EPATNONG TOL YPNOTN, OGO Kol TOV

O€J0OUEVMV IOV AOGTEAAOVTOL GTO YAMGCGIKO LOVTEAO.

Me avtd tov TpodTO, T0 cvotnua cLVUPdAAeL otnv ypnon ¢ [Hapayoywme Texvntig
Nonpoovvng, eved TonTOYPOVE TPOCOEPEL TPOTOVS TPOCTAGING TOV OEOOUEVOV TOV

YPNOTOV.



1.4 Xvvontui) Avackonnon Epyaciog

H mapovoo atopukn SIMA®UOTIKY epyacio amoteAeitan and 6 ke@aiota.

210 Kepdriao 1 mapovsialetar to kivntpo Kot To TPOPANHA To 0moio, 0dNynoay otnv
HEAETN Kol TNV VAOToinomn Tov cvotiuatoc. Emiong, mapovcidleton g cvvioun

EMOKOTN O NG EPYACIiaC.

Axolovbwg, oto Kepdlato 2 avalvovior €vvoleg Ol OTOIEC YPMOLUOTOIOVVTOL M
VtOPabpo Yo TV SMAGUOTIKY epyacio. AkOun, Tapovstdlovtot TopOUO GLGTHILOTO,

GTOV YMPO, AAAE KOl AVTIGTOYEG EMOTNHOVIKEG LEAETES KOl GUGTLLOLTAL.

2 ovvéyeln, oto Kepdhato 3 e€nyovvrat ta apykd Prpota Kot ot TpmdTeg nébodot pe
TIG omoieg &ywvov mPoomABEEG Y TNV OVIYETOMION TOL TPOPANUATOS TO OmOoio

avaAVONKE O TAV.

210 Kepdraro 4 yivetal AemTopepn TOpOVGIOGT TG OPYLTEKTOVIKNG TOV GUGTHLOTOC. ZE
avtd T0 KeQAAoo emeEnyovvtal ol Pacikég Aettovpyeieg Kot 0 TPOTOG UE TOV OTOi0

vAomomOnKav.

‘Enerra, oto Kepdhaio 5 mpaypoatomoteiton aloAdynon tov cuotiuotog pe facn mmyv
amdO0on TOL Kot TV akpifeln Tov amavinoemv tov. Emiong, cvykpiveton pe dAro

TOPOLLOL0. GLGTHLOLTA.

Téhog, oto Kepdhato 6 cuvoyilovtal ta cuumepdcuata g epyaciog.
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2.1 Emotnpoviko YopaOpo

2.1.1 Teyvnmy Nonpoosvvy

H teyymm vonuoovvy givan pio vvota mov vanpye omd v dekoetio Tov 50 pe tov John
McCarthy va givar 0 TpdTog mov Oa avaeepbei g TEXVNTA VONLOGUVN UE TO GVOLL TTOV
éxet onuepa [6]. H teyymt vonuooHvn apopd kupimg T dnuovpyio Tpoypopupudtov o
omoia apovotdlovy YapaKTPIOTIKA Hog «EEVTvNno» cvureptpopdg [36]. TTapadsiyuata
LG TETOLOG GUUTEPLPOPEG EVOG TPOYPApUATOG Eivar 1] tkavoTnTa Vo ai&et emtpamélio
oy viol, vo. avoyvopicel aviikeipevo oe gwkoves, oAl Ko va Ppiokel potifa oe
Kelpeva. AKOun o évvola mov elvatl GUeECH GUVOESEUEVT] E TNV TEYVNTH VONUOGHVN
gtval ot ™G punyoavikng pddnong. H punyovikn pdbnon sivan o emkpatéotepog TpoOmOg

gvioypong G TEYVNTNG VONUOCULVNG. XVYKEKPUEVE, €ivor 1 wovotnta  €vog



TPOYPAULOTOC VO, EVIGYVEL TIC YVAGELS TOL LEGM ENNPELOG [LE TNV ¥PNOT alyopiBpmy mov

BonBohv oty emitevén Tov 6TOYOL AVTOL.

YAUEPQ, 1 TEXVITA VONLOGUV ivol TayKOoUImMG YV®OTH Yo T ypfon ¢ o€ chatbots,
omw¢ 1o ChatGPT. Tétota poviélo TexvnTig VONUOGHVIG Eival KOV Vo, avayvopicovy
KEILEVO KO VO TAPOAYEYOLV OITAVTNOT. ZVYKEKPILEVA, O XPNOTNG UTOPEL Vo pOTAGEL 1] VOl
meL 0,TL BéAeL o€ €val TETO10 POVTEAO KOt TO HOVTEAO givar 1Kovo vo amavinoetl micw. H
KOVOTNTO TOV VO OToVTO TIG® TPOEPYETOL A0 TOLG OAYOPIOLOVS UNYAVIKNG HABNoNG

OV AVAPEPOVTAL TTLO TAVE.

€ YEVIKEG YPOUUES Evog ahydplOog punyovikng nabnong etvar n dtadikacio ovayvapiong
potifov oe Keipevo. Anhadr|, £vo LOVTELD TPEYXEL TOV CLYKEKPLUEVO AAYOPLOLO Kot EXEl
WG OMOTEAEG LA VOL UItOpEL vaL TpoPAdyetl T endpevn AEEN. OVGOGTIKA, 1) ATAVTNGT TOV
napaydyetl To chatbot eivon anotéheoua cLPPUENG TOALDY KEWEV®V T0, 0010 «O1APacEN
TO HOVTEAD Kat 1 dnpovpyia piag amdvinong pe Paorn avtd. Oco mopamdve dSdAoyog
yiveton pe éva T€T010 LOVTELD, TOOT| TOPATOVE® EUTELPIO. OMOKTA Kot POl Ol OTOVTNGELS

ToV YivovTon o akpiPeig Kot KOVId 6TV POy LOTIKOTITA.

2.1.2 Meyaro I'owoouwa Movtéra (LLMS)

‘Eva chatbot, dniadn teyynt vonuosvvn €6TIAGUEVT] GTOV O1AAOYO KOL TNV TAPAY®OYN
Adyov, yapaxtnpiletan emiong kot g éva Meydho Nwooikd Movtého (Large Language
Model - LLM). 'Eva tétoto povtéro givar tkovod va avoyvopilel kot vo, exeEepyaleton
QLGIKN YAOGGO, ONANOT YADCGO TOV YPAPOLLE Kol LIAOVUE GTNV KaONUEPIVOTNTA HOG.
Apywad, to large language models ovoudlovtav pre-trained language models. Avtd ta
povtéda giyav Hovadikd 6Komd vo. UTopovv va avayvopilovv euoikn yA®ooa. ‘Ensita
060 Mo Kovtd oV emeepyacio TS PLOIKNG YAMOCHG NTAV TO HLOVTEAX aVTE, TOGO
peydimve kot o aplBpdg Tov dedouévav mov giyav. Avtd gixe ®G OmOTELECUO GTNV

petovopooio toug og Large Language Models [13] .

H d1a01kacio mov 001yNoe TNV EMEKTOCT TWV OEGOUEVOV KOL TOV TOPAUETPOV TIC OTTOTEG
YPNOUOTOLOVV T HOVTEAX Y10 VO, ETEEEPYOTTOVV TN PLOIKN YA®Goco ovopdaletan fine

tuning. To fine tuning emutpémer ota poOvVTéEAM VO Tapaydyovv mo okpPeic kot



AEMTOUEPEIG AMAVTAGELS Ol OTTOIES AVTATOKPIVOVTOL OTIG avAyKeG TV avOpdnwv. To fine
tuning mpoypatonoleital pe Ty ¥pHon 01K SLOUOPPOUEVOV SESOUEVOV ETOL DOTE VO

EMEKTEIVOLV TNV IKAVOTNTO TOV LOVIEAW®V VO ETEEEPYAGTOVV PUGIKT| YADGGA.

Tétowa dedopéva, datasets, pmopet va £xovv Ty popen d1aAdyov, 6o 1o HovTELO umopsel
vo pabel dtapopeg HopeEG INput aAAd kou T Output mpémer vo mapaydyel o KOOE
nepintoon. Emiong, ta dedopévo pmopodv va eivar Sapopeopévo ota BEA®m Tov
npoypappotiotr| mov Oo kdaver fine tune to poviéro. o mopdderypa, vrapyel M
SLVOTOTNTO VO EKTTALOEVGEL TO HOVIEAO VO TOPOYAYEL TO OYEVEIS OMAVINGELS, N VO
amovid moplotdvovtag o ewwkotTa. OAec avtég ol TPOGUPUOYEG TOL HOVIEAOL
e€aptOvTol amd To dedOpUEVO e Ta omoia dnuovpynonke kot avamtoydnke to Large

Language Model mov ypnowomorei.

Yta TpdTo 6Tade TG dNovpyiag twv Large Language Models to povtéda mov vanpyov
Y10 TV OVOYVAOPLOT| Kot ETEEEPYOTTIN PLGIKNG YADGGOS NTOV TOAD omtAd. Tétola povtéda
amoteAovv 1a recurrent neural networks kot ta long-short term memory networks, ta
omoio Agttovpyovcav Geplokd, oniadn ernelepydlovray kabe token éva mpog éva. Eva
token &ivat o tpoTOG TOL GTALEL vl KEIUEVO £TOL DOTE VO EIval IO EVKOAN 1 TPOPAEYT
TOV EMOUEVOL YopoKTNPo 1 AEENG amd To povtého. Tokens amotelovv oAdKANpeG AEEELG,

cLALOBEG, N aoun kot onueio oTiEng.

Ta ceplaxd poviéda Opme, dev NTAV KAVA Yo TNV emeEepyacio peydlmv dedopévav.
‘Etot dnpovpyndnke pia véa pébodoc, n Transformer. Avth frav kavy va ovayvopicst
TG oyéoelg petald tmv tokens tavtodypova, avti Eva mpog Eva. OvclooTikd emnttedydnke

o Taporiniomroinon o€ 6Tl agopd v evpeon oyécemv petald Tmv tokens ota keipeva.

2.1.3 Megyaio I'hooowka Movtéha Avoiktov Kodwka

Ta Meydho I'howooikd Movtédla avolktod kddwko eivarl poviéla oto omoio 0 kabévag
€xer v dvvardtnta va enelepyaotel Kot va EKTOOEVCEL e O1KA Tov dedopéva. Movtéda
omwc 1o ChatGPT &ivau close source, kot apa dev pumopel 0 kKaBEvag v EVemUOTMOOEL SIKA

oV dedopéva oe atd. [aporo mov Eva close source povtého eivar o avOekTikd e



AavBacpévn yvoon, sivor mo dVokoAo va emektabel kKot v yprolpwomomOel yio

GUYKEKPLUEVES AVAYKES TTOL £YEL KATO10G YPNOTNG.

AdY® TOV MO TWAVO, EUPAVIOTNKE N OVAYKT Yo poviéda O6mov o Kabe ypnotng Oa
UTopoHGE VO YPNGUYLOTOMGEL Y10 TPOCOTIKOVS GKOTOVE KO TV EVOMUATMOOT OEO0UEVDV
oL 0 1010G emBvpuel. Avt Op®G 1 duvaTdTNTo £PEPE VEN EUTHOIN GE OTL QLPOPA TNV
ekmaidoevon evog poviélov. Eival yvwoto 6Tt yio va ekmandevtel £va poviédo ypetalovtan

moAlol vrodoyioTtikol mopot. Ot wOpol avtol dume dev eivar drabéoipor o Eva amhod

TPOYPOLUUOTIOTY] 1 JLaL LLIKPN ETTLYEIpNON.

Avto 10 TPOPANua AVBnke pe v guedavion odpopmv peBOdwV Yo ekmaidevom
HOVTEA®V Ol OTOIEG OEV AmOLTOVGAV TEPACTIONS 1 0KPPOVS VTOAOYIGTIKOVG TOPOVG.
[Mapdderypo tétowwv pebddmv omotelei n LORA, 1 odwg Low-Rank Adaptation,
uébodog 1 omoio katd TV didpkela Tov fine tuning ypnoonotel KPA KOUUATION TOV

dedopévav mov do6nkav [19].

2.1.4 Exnaidogvon kol Beltiotomoinon

H exnaidevon gival n texvikn mov ypnOLLOTOLEITOL Y10l VO EKTOOEVTEL £vOL LOVTEAO GTNV
avayvoplon, eneéepyacio Kol Tapaymyn euoikns yAooooc. H exmaidevon evog Meydiov
Mooocikod Movtéhov yopiletar og Tpia kKOpra otadio (PA. Zynua 2.1). To TpdTo 6TAd10
apopd Ta dedopéva oL Ba xpnoiorotnfoldv Katd TV EKTaidELOT TOV LOVTELOL, ONANOT

1 GLALOYY| Kot 1] EMeEEPYAGIO TOV OEOOUEV@V.

Ta dedopéva Tpémet va gtvor peydAa Kot KatavonTd Tpog To LOVIELO £TGL OGTE Vo glvat
dvvotd va Tapayayel o akpiPr] Kot cwotd aroteAéopata. TEtoln dedopéva Hmopovv va
etvon keipeva amd Pipiia, kabnueptvol dStahoyot, 1} aKOUT Kot EMGTNUOVIKAE dEGOUEVA TOV
aPOPOVV GLYKEKPIUEVOLS KAGOOVS. ApoD HalevTovV Ta amapaitnTo 0edoUéva, TPETEL VO
eNeEEPYOOTOLV £TGL OOTE VO €IVOL KOTOVONTA KOl WO0VIKG YloL TNV EKTOIOELON TOL

HOVTELOV.
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2ynua 2.1: Pon Exraidevons Meyalov I’ wooikod Movtél.ov

H eneéepyacia apopd xupimg v modtra twv dedopévov. 'Eva keipevo mpémet va €xet
CMOOTN YPUUUOTIKT cUVTAET £T61 MGTE Kol TO 1010 TO LOVTEAO VO TOPAYAYEL TTLO TOLOTIKEL
amoteléopato. Emiong, to dedopéva mov Oo mhpel to pOVTEAO TPEmEL va ivon

OUEPOANTITOL KO LVTIKELUEVIKAL.

To emdpevo Pripa otV ekmaidevon evog LOVTELOL ival 0 KaBOPIGHOG TG OPYLTEKTOVIKNG
tov. H apyrtektovikn mov xpnoiponolovy ta meptocdtepa povtéda ivar ) Transformer,
M omoia avoapépOnke mo mhve. To tekevtaio otddo givan o6 ™G Pertictomoinong (fine

tuning).

Yrapyovv apketég teyvikeg fine tuning. H mpdtn givar to emPremouevo (supervised) fine
tuning to omoio emttVYYAVETAL E TV ETEKTACT TOL VIdpyovtog dataset mpooHitovrtag
dgdopéva mov aPopolV GuYKEKPLUEVO okomod. ‘Emetta vrdpyel 1o gubuypappulduevo
(alignment) tuning to omoio PBaciletar oe avOpdOTIVY AVOTPOPOSOTNOT, £TCL DCTE VO
VILAPYEL EAEYYOC TOV ATOTEAECUATMOV MG TPOG TNV XPNOOTNTO, TV EIMKPIVELX KOL TNV
OVTIKELUEVIKOTNTO TV 0moTELESUATOV. TELOC VITapyEL tuNing mov gival amodoTIKO TPOG
TIG TAPOUETPOVG, TO ONOl0 OTOYEVEL otV  emeepyacio  HKPOL UHEPOVG TMOV
TPOHTOPYOVI®V SEGOUEVOV, KPATMVTOG TO LEYOADTEPO UEPOG ATAPAAAAKTO ETCL DOTE VAL

emtevyOei peiwomn kdotovg [66].
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2.1.5 Retrieval — Augmented Generation (RAG)

H Retrieval — Augmented Generation (RAG) givat puo apyitektovikni 1 omoio cuvovalet
ovo otoyeio. To mpdTO amotehel €va pPMYOVIGUO OVAKTNONG TANPOPOPLOV O
eEMTEPIKEG TNYEC TEPOAL TOV KDV TOL dedopévav. To debtepo oTotyeio eivar 1 yprjon TV
OVOKTNUEVOV QUTOV TANPOQOPLOV Y0 TNV TOPAYMYN OTAVINCNG GE HOPPN PLGIKNG

yAdooog (PA. Zynua 2.2).

["o vo avaktoet dedopéva, ypnoonotei dense vectors. Tétoleg douég eivar kaveg va
avayvopicovv oxEcelg LETaED TV 0£d0UEVOV, KAVOVTAG IO EVKOAT TNV KATOVONGT TOV
TANPOPOPLDOV OO TO HOVIELO. TN GLVEXELW, Yo va TapoyBel  amdvinon, to pLovtélo
mepvael TIg mAnpogopiec amd Eva aAyopiBuo avamoapaywyns AOyov, o omoiog eivor
Baoiopévog otny apyttektoviky transformer. 'Etot 1o povtélo mhéov €xel mapaydyet po
andvinon N omoia eivar Paciopévn ce dedopéva T omoio gV LANPYOV GTO APYIKO TOL

dataset [49].

Ranked
User Retri Information | ooy e
Input etriever enerator Output
Information
Retrieval
External
knowledge

2yjua 2.2: Baoiki Poij tov Xvotijuotos RAG [49]

2.1.6 Behmiwotomoinon vs. RAG

Onwg avapépbnke mo Tavem, ot dvo teyvikés, fine tuning kat RAG, ypnoyomolovvtat yio
TOV EUTAOVTIOUO NG Yvdong evog étoyov Large Language Model. Meta&hd toug ot
TEXVIKES QUTEG €YOLV OPOPES Oyl LOVO MG TTPOG TOV TPOMO AEITOVPYing O 0moiog

avaAvOnke o move, OAALG Kol ®¢ TPpog TNV amddooon tovg. H kdbe teyvikn eivon

12



OOTEAECUATIKY] GE O10POPETIKO ToUEN OGOV aPOoPd TNV EKTAIOELON KO TNV eKpdOnom

TOV LOVTEAOV.

Me Baom épevveg mov de&ayOniav, to fine tuning awéavetl v amd306m TOL HOVTELOV.
Avto 1oyvet kabng to fine tuning ekpetadlAedetan TPOHTAPYOVOES YVOGELC Ol OTO1EC Eivart

NoN YvoTég 610 PovTELO Kot To fondd va e6TialEl TAVD GE OVTEG,.

A7 v GAA, n texvik RAG givan onpavtikd mo anodotikr omd to fine tuning oe ot

APOPA TNV EKTAIOEVOT) TOV LOVTEALOL GE TTOAD GLYKEKPLUEVT KOl AYOTEPO YVIOGTN YVAOT).

Yty épevvd toug, ot H. Soudani, E. Kanoulas, kot F. Hasibi peAétnoov v axpipeio otig
amavTNoElS €vOg HovTElov Tto omoio ekmaidevoov pue RAG «xor fine tuning.
Xpnowonoincav tig 000 peboddovg Eexmpiotd oA Kot pali. Metd amd v avaivon tov
KGO cuvdvaopod fTav eavepd 61t RAG ftav oAb mo amodotikn péBodog oo to fine

tuning (BA. Zynua 2.3) [14].

-FT/NoRAG -FT/RAG(BM25) -FT/RAG(DPR) —e— -FT/SRAG(DPR)
—o— +FT/NORAG —e— +FT/RAG(BM25) »- +FT/RAG(DPR)
1007 Who was the director of The ‘ What color is Manchester
= Island of Desire? United F.C.?
I 1
1
0.75 1 /,: :
5 =
© _” I 1
{ et >
= e | 1
8 0501 : I
< | I
! 1
! 1
! [
0.25 1 1
1
| 1
! [
! [
0.00 T v T g b
102 10° 104 10° >10°
Popularity (pageview)

Sy 2.3: Zoyrpron RAG ko tg uebodou fine-tuning w¢ mpog v axédoon tov StableLM?2 [14]
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2.1.7 Avavvopatikég Baoeig

Ot davvopotikég Paocelg dedopévov glvar éva €idog Baoewv Agdopévaov ot omoieg
amofnkevovy Ta dedouéva G TOALIIACTATO OlVOGHOTH. AVTA TO SVOGHOTO
OVTITPOGMOTEVOLV UE HOONUATIKO TPOTO T YOPOKTNPIOTIKA TOV OEOOUEVOV TOV

amofnkevovtal.

Ta dwvocpata ooy moapdyovior HEGH NG EQOPUOYNG KOOGS GLVAPTNONG
dvocpatikng evoopdtoong (embedding function) ota apykd oedopéve, OOTE va
QOKTAGOVV 10, OLOVUCUOTIKY]  OVOTOPAoTaoT, KATOAANAN Yoo enelepyocio omd

VIOAOYIGTIKG cvotiuata (BA. Tynua 2.4).

2uyKpivovtog T OVUGUOTIKEG PACELS OEOOUEVOV UE TIG TO TOPUSOCIOKES PACEL,
€ovv TOAAG TAEOVEKTNUOTO, EWOIKA OTOV YPNCUYLOTOOVVTIOL YL UNYOVIK) pddnon.
Apyikd, o Tpdmog mov maipvouv dedopéva eivar ypryopog Kot akpipne. Ze avrtifeon pe
TIG TOPAOOGLUKES PACELS TOL TO OMOTEAEGULOTO EMGTPEPOVTOL OTAV VILAPYEL AKPIPNG
AmAVINGTY, OTIS OVUGUOTIKEG PACES TO AMOTEAEGLOTO EMOTPEPOVTOL OTOV VITAPYEL
opoldtnTo HETa&D TG EpATNONG Kol TG omdvinons. Avto eivar Wwitepa yproipo dtav
0 ypNotg emBupel va xpPNOYOTOMGEL dEGOUEVO Y10 GKOTOVG EMEEEPYACING PVGIKNG

YADGGOC.
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RAW DATA .
. —>[ EMBEDDING ]—) ®
T N °

) > S
L J VECTOR
DATABASE

SMMLARHY.____,//

SEARCH

2ynpo 2.4: Pory puetatpomig Se0opEVmY o€ S1avOaLLOTA

Ao, ot davuoHoTIKEG PAcel; vrootnpilovy adounTo dES0UEVE, OTMG EIKOVES KoL
Bivteo, ta omoio petarpémovv oe dwavoouata. Emmpdchera, or dtovoouatikés Pacelg
£€YOVV T dLVOTOTNTA VO ETEEEPYOTTOVV HEYAAN OEOOUEVA GE TPOYUATIKO ¥pOVO. AVTA M

Aertovpyio etvor amopaitnn Yo €QUpROYESG TEYVNTIAG VONLOGOVIG.

H obykpion kot n e0peon Opotwv dedopévov PHEca o€ pia dStavuouatiky Béor yivetot pe
™V ¥PNoN TG LuVNULITOVOEWoVg opotdtntag (cosine similarity) (BA. Zynquo 2.5). H
eElomon avt ypnoomoleitol yioo TV cLYKPIOT VO OWVUGUATOV ®C TPOG TNV
KatehBvvon Toug pe TapOHolo TPOTOo OGS Kot 6TV YPAUKn dAyeppa. Avo mapdpoto
dovocpata £Y0VV UIKPT amdKAIo Kot dpo 1) Yovid Tov oynuatiletol avopuesd Tovg eivat
pkpn. Ao to podnpatikd 1oyvel 0Tt 660 mo pKpn eival pa Yyovid tov oynuotilovv 6vo
dltavoopata, TO00 UEYUADTEPO €lval Kot TO GUVNUITOVO NG, 0gdOUEVOL OTL 1| YOVIA
kopaiveror amd 0 péypt 90 poipeg. Avti n eOprovAa divel omdvTnor og deKadKd aptOud.
O op1Budg avtdg 660 To KovTd on povdda givat, onuoaivel 6Tt T0co mo dpota eivot o

dedopéva Tov cuykpivovtan [65].
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" A B,
A-B 2

cos(f) = =

~lalB]

2ynua 2.5: Eélowon Zvviuitovoeidois Ouoidtnrag

2.1.8 IndexedDB

H IndexedDB &ivar po. NOSQL Bdon dedopévav 1 omoia otnpiletor otnv HTML5S xat
elvar wavn va omobnkevel dapdpwv edadv dedopéva. H Baon avtn emrpémet v
amofnkevon SedoUEVOV amd TNV TAEVPA TOL YPNOTH AVTL TOV TPOYPOLUATICTY.

H Loy mov ypnowonotel n fdon avt etvan ekeivn tov KAgO100 — Tiunc. Eniong, oto
o Kdte PEPOG G, ypnowonolel B-Trees yo v amobnkevon tov dedopévav oto
ocvotnua opyeiov. Adym TG ¥pNong Tov HoviEAoL KAEWI00 — TWNG, TO OESOUEVAL
UTopovv €0KOAM va, ovaKTnOoUV pe TNV YP1oN TOL KAEWDI0V TOVG, 1| LE TNV ¥PNON £VOG

dALoL OgiyTn OV TO AVTITPOCHOTEVEL.

Emnpooheta, n IndexedDB vrootpiletor amd 514popovg meptnyntég 16Ton ympig va

amouteitol 1 £yKoTdoTooN EMTPOCHETOV GTOLYEI®V AOYIGUIKOV.

H IndexedDB é&yet moAAd Betikd yapaxtmpiotikd. ‘Eva kdplo yopaktnpiotikd givor ot
elvon Tomikn yu kéBe xprotn. Aev givar LOVO TOTIKN GTI Uy AV TOL YPNOTN OALA elval
TOTIKN Kol 6TV KAOe epappoyn. Avtd onuaivel 6Tt Kabe 16TOTOTOG TOV dNOVPYET pia
IndexedDB, £yet ™ Sk Tov Baon pe Ta S1Kkd TOL SESOUEVA TO. OTTOI0, OEV EXKOIVOVOLV

pe to dedopéva GALOV 16TOTOTTOV.

Axoun éva yopaktnprotikd g IndexedDB eivar 6t eivon NOSQL Bdon dedopuévav.

Anhaodn, dev amoBnkedel dedopéva pe TOV TOPAd0slaKd Tpomo oe mivakes. Omwg
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wpoavapépinke, amobnkedel dedopuéva pe Paon ta khewdd toug. 'Etot, eitvar dvvati 1
amofnkevon adountov dedopévav. Ovolaotikd ovt 1 Pdon dedopévev  elvar

OVTIKELEVOSTPOPTNG KOL Ol GYEGLOKN.

Ot tpetg Paocikég Aettovpyiec mov apopovv TV Pdaon eivar 1o Avorypd e, onAadn M
onuovpyia ocvvoeong pe ™ Paon, n oNUoLPYio. TOL ATOONKELTIKOV YDOPOL, KOl TO
Kielowd e H dnpovpyia amobnkeutikol ydpov yivetor Hovo Ty TpdTn ¢opd Tov Oa

avorytei n faon.

[Tépa amd T1g Asttovpyieg mOL 0POPOHV GLYKEKPIUEVA TNV PAOT), VITEPYOLY KOl TECCEPELS
Baocikég Aettovpyieg mov apopovv o dedopéva mov givarl amobnkevpéva e avT. APod
n IndexedDB eivor NoSQL Bdon dedopévav, dev yapaktnpiletor amd TIC KAACOIKES
Aettovpyiec pog oyectokng Paonc.

H npdtn Aettovpyia eivor ovt) g onpiovpyiog, 1 omoio yivetow pe tn xpnomn g
ovvaptnong add(). Me avtn, dnpovpyeiton Eva avtikeipevo 1o onoio yapaktnpiletot and

éva povaotko kAewi. Etvar avtiotoym pe v evroan “INSERT” oe o oyeotaxn aon.

Emunpdobeta, vdpyel n Aettovpyia g aviyvoong, 1 omoie TpoyUaToTolEiTal e )
ouvvaptnon get(). T v extédeon g Aettovpyiog aVTHS, ATALTEITOL 1) TOPOYDPTOT TOV
KAEWO100 1] TOV OgikTn oL Yapaktnpilel To avtikeipevo mov Béhovpe va emotpaesl. H

avtioToyn Attovpyia o€ pa oyectokn faon eivoar avtr tov “SELECT™.

Axoun, vmdpyer n dvvartdotnta avapadong ko eneepyociog twv dedouéEvov. Avtd
EMTVYYXAVETAL UE TN YpNon g ovvdptnong put(). H ocvykekpuévn avty cvvdptnon

umopet va ypnotpomomOet ko 6ty npodcheom véwv dedopévav otn Bao.

Téhog, givar duvatn Kot 1 daypagn €yypadv ot PAomn dedoUEVMV LLE TN GLVAPTNON
delete() n onoia Aettovpyei mapdpoia pe to “DELETE” o115 oyectokéc faoeig dedopévaov

[1][29].
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2.2 Zyetwken Epyooia

2.2.1 Bropnyovikés E@appoyég

Ymapyovv apkeTEG LANPEGIES KO ETAPIEG Ol OTOTEG LAOTOINGOV TOPOUOL0. GUGTILLOTOL
v avalntnon Voukav eyypaewv. Ot meplocOTEPE; OmMOTEAOVV o amAn Pdaon
dgdopévev oV omoio pmopeic va avalntnoelg £yypoea, ympic T xpPNom TEXVNTNG

VONUOGUVIG.

‘Etol, m atopikn dSumhopatikn epyacio Eekivnoe pe otoéHxo TV avantuén mopdHolov
GLGTNUATOG, TO 0oi0 a&lomotel TNV TEYVNTY] VONLOGUVT. ZVYKEKPLUEVA, £lxE G G6TOYO
™mv eknaidevon evog Large Language Model maveo oe vopkd £€yypagoa Tov
[Movemotpiov Kdnpov. To telkd poviédo Ba ixe v duvatdTNTO VO OTOVTE GTOVG

YPNOTEG EPWTNGELS Ol 0TTOieC apopovV vopobeoieg tov [avemotnuiov Kdmpov.

"Eva yopoaktnpiotikd topdosty o VoG GUGTILOTOG YMPIC TEXVNTN VONUOGUVY OoTEAEL N
1otocerida Tov [aykomplov Awnyoptkod LvAAdyov. Avti N 16ToceMOA TapEyel dmwpPedy
O\l To VOLIKE £yYpapoL KoL T YES d1Kaiov TOG0 € KUTTPLOKO aAAG Kot o€ deBvEg eminedo.

Madi pe to apyeio vapyovy ot ypovoroyieg g kKabe andpaong (BA. Zynua 2.6).

Oocov agopad to ITavemotpio, oty wotocerida CyLaw, vapyovy apKeTd yypoga. Kot

vopoBecieg Onwg paiveTon o KATO.

Amnotshéopata Epsvvag: Néa Epsvva: Oheg ot Aééeic: MMavemetmo Kompov [ravemomu® and kompo*]
Néov Avol

Komyopieg: Anogdosic Avetdtov Atkaotrpiov (1883-2023) | Amopdosic Néov Avextdtov Tvvtaypetikod Awaotnpiov | Aropdceis Epeteiov | Anopdosig

Avtd sival ta keipeva 1 - 20 and ta 2750 keipeva mov Eyovv avevpedei.

1. Mevemonjmo Kémpov v. Kovetevrivov k.a. (1994) 3 AAA 145
126510 bytes [100]
Bdon Asdopévov: Amondcel; Avotdtov Atkaotnpiov (1883-2023)

3. DNANENIZETHMIO KYITPOY v. IQEH®IAOY, E@son katd emépacng Atoiknnikod Aikastipiov Ap. 139/2019, 20/1/2022
92763 bytes [96]
Bdion Asdopévov: ATonaoel; AveTtdton AlkaoTpiov (1883-2023)

67670 bytes [92]
Bdion Asdopévov: ATopacsls AveoTdtov AlkaoTpiov (1883-2023)

2o 2.6: Eupdvion Nowkav Eyypapav oto UCYLaw
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XpNOIHLOTOUDVTOG TNV AP0 aval)Tnong, oL xpNnoteg umopovv va Bdiovy AEEelg KAEW1H
Yy va Bpouov ta €yypoaea mov avalntovv. Otav gueoaviotodv To avTioTOr(O
amoteAEoUOTA, O XPNOTNG Umopel va emAEEEL T vopoBesio mov embouel. Yrdpyet n
dvvotdtnta Tpofoing tng vopobesiog ancvbeiog otV 10T06EAMDA, GAAG Kot 1) TPOPOAN

™¢ wg apyeio PDF [8].

[Topopoteg ePapUOYES VTTAPYOVY YEVIKA GTO SL0OIKTVO Ol OTTOIEG XPTCLUOTOLOVY TEXVNTY
vonpoovvn yw va fonbficovv tov ¥pnotn vo KotoAdPer tovg vopovsg. Mia tétown
mhateopuo eivor 1 Harvey, n omoio e£e1d1kevetanl ot ¥pnon TeXVNTNS VONUooHvng yuo
Katovonon VOlk®v gyypaemv. Zmpiletar mdveo oe 01e0vr| dedopéva, aAdd €xel kot

vroféaelg mov agopovv v Evponaikn ‘Evoon, aldd kot cuykekpiuévov yopov [15].

Emunpdobeta, vrdpyovv mordd GPTS ta omoio pumopovv va ypnoipomombovv otnv
mhoteoppo tov ChatGPT 1o omoia kKGvovy mapdpolo SOVAELR pe Ta. o Tve. AnAadn
UTOPOVV VO TOPOY®PNGOVY VORIKEG SLUPOVAES pe PBdon Tic vopoBesieg mov Ba tovg

{nnBovv.

Tavtdypovo vdpyovv Kot TOALES EQUPLOYES Ol OTOLES PN GILOTOloVVY TNV TeYVIK RAG
v va eneEepydlovton apyeio Tov Tovg divel 0 xpNoTng Kot va omavtd pe Béomn avtd. Mo

amd TIG O YVOOTEG EQAPUOYEG He avT TN Aettovpyia amotelel to NotebookLM [11].

Y10 NotebookLM o1 ypioteg Exovv TV dLUVATOTNTO VO AVAPTHOOVY S1KA TOVE SESOUEVA
Ommg dAé€els padnudrtov, Piia, kot dAla onuavtikd &yypaea. ‘Ersita ta dedopéva
AVTA XPNOLOTOLOVVTOL OO TO LOVTEAD Y10 TNV OTAVTNOT EpOTHGE®V Kot 1) fonBeta 6To

SwdPacpa (PA. Zyaua 2.7).

Ot xpNoTEG UTOPOVV VO POTHGOVY TO GUGTILO EPWTIGEIS CYETIKA LE T dEGOUEVO TOV
£€YOVV AVOPTNGEL KL TO CUOCTNHA LE TNV GEPE Tov Oa amavinost. Mia akdpa dvvatdtnto
TOV GUOTHLOTOG EIVOL VO ELPAVICEL TO GLYKEKPIUEVO £YYPAPO Ad TO OTOl0 THPE TNV

TANPOPOPiaL.
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@ University of Cyprus Laws: 1989-2024
Sources O Chat ¢> Refresh
+ Add & Discover
How are personal data processed?
Select all sources
Aggliki-Prokirixi-xeimerino-2025-2026.pdf The University of Cyprus (UCY) collects and processes a wide range of your
personal data to deliver services, support you, effectively manage operations,
Composition-of -examining-commitee.pdf and meet legal obligations 1 . This processing is done fairly and equitably,
adhering to the General Data Protection Regulations (2016/679) and applying
Graduate-School-Rules.pdf good practices for data protection 2 . UCY prioritizes the security of your
personal information, and any internal transfer aims to support learning,
research, and the provision of quality higher education 2 .
Personal_Data.pdf
Here's a breakdown of how your personal data is processed:
ol Post-Grad-Prospectus.pdf - Purpose of Processing: UCY processes your personal data for various
reasons, including identifying you and communicating with you, managing
PostGraduate-Study-Rules.pdf courses and supporting your learning goals, monitoring your attendance at
lessons, providing support a ¥ Jump to bottom gibility to attend
courses, evaluating applicatiol aduate programs and
The-University-of-Cyprus-Laws-1989-to...
ﬁtart typing... 8 sources
UndergraduateProspectusEN24-26.pdf
~/ Who determines how graduate student data is handled? What ar >

oo 2.7: Zovowdia oto NotebookLM

Mo mapopoo mhatedpua pe to NotebookLM amotedei to RunLLM. Xg ovty v
16TOGEAIDO 0 ¥pPNOTNG Umopel va avaptiost Eyypaea aveaptitovg dounc. Méca amd
avtd, T0 TPoidv pobaivel Kou glval Kavd vo AmAVINGEL EPMOTNCELS TOV YPNOTN TOL

apopovV 10 VAKO ov avéPace (PA. Zynua 2.8).

[No va emtevyBei n Aertovpyio o, 1 TAATEOPLA EIvOl GUVOESEUEVT LE TOAAL YAWGG KA
HOVTEAQ TOL OTTOl0L PUTTOPOVV VO EKTAOEVLTOVV GTIG avayKes Tov kdbe ypnot. Kopu
otoyyeio TNG TAATPEOPLOG VTG OTOTEAOVV 1] YpIyopn wdonon, ot axpipeic anavtioels,

Kot 1 avalnnomn Tov S1ad1KTLOL 0mtd To 1610 To povtéro [48].
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¥ UCYtest

Overview Insights }-J Issues AutoDocs D Chat Config

You

Tell me about the UCY laws

[:] RunLLM

The University of Cyprus (UCY) Laws, 1989 to 2024, establish the legal framework for the
university’'s operation, including its governance, academic authorities, staff, financial pro-
visions, and regulations. The laws define the roles of the Council, Senate, Rector, Vice-
Rectors, Deans, and other bodies, as well as procedures for decision-making, academic
standards, and university objectives.

These laws also cover the establishment of faculties, departments, research units, and
set out rules for staff qualifications, elections, and financial management. Would you like
more detail on a specific section or topic within the UCY laws?

& @ v

Zynua 2.8: Xovodio oto RunLLM

2.2.2 Axodnpaikég Epyacisg

[Topopoteg doVAEEG £yvav KOl GE AKOONUAIKO EMIMEDO pe TOAAOVS EMICTNUOVES VAL
dnovpyovv ta dikd tovg large language models oyedocuéva yioo tnv Kotovonon kot

enelepyacia VOLUK®V €yypaomv.

2.2.2.1 SaulLM-7B

‘Eva tétoto mapdadstypo givar to SaulLM-7B 1o omoio eivar éva large language model
oxedlacuévo v vopkr. [a 1 dnuiovpylc TOV  GLYKEKPUEVOL  LOVTIEAOL
xpnoomomdnke to povtéro Mistral7b kon éywe fine tuned pe v ypnon vymiov

EMMESOV dEOOUEVOV TOL OTOT0 NTAY E0TIOGUEVA TAVH o€ vopobesieg (BA. Zynua 2.9).

Mo v exmaidevon tov GLYKEKPIUEVOL HOVTELOL ypnotpomomOnkay 6vo pébodor. H

pdtn nEBod0g MoV o YeEVIKN €161 dote vo PeATimbel To povtélo otV KaTovonon
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QULOIKNG YAMGGOG Kol KOADTEPN emkovavia pe avBpwmo. H dedtepn pnébodoc eotiale

TNV TPOPOSOHTNGN TOV LOVTEAOV LE DAIKO TTOL 0pOPE TNV VOLUKT).

To VAIKO avTO NTOV GTO Ay YAKG Ko €lye KOPUATIO 0rd vopobesieg Kot vTofEécelg mov
apopovcay TV Apepikn, Tnv Avotpolia, arrd kot v Evpomn. 'Htav apketd onpovtiko
VO EKTOOEVTEL TO LOVTEAO UE OEOOUEVO OO SLAPOPES YDPES, APOL O1 VOLOL SLOPEPOLY

oo YOPO GE YOPO, KOl ATO OPYOVIGLO GE OPYAVIGUO.

Legal Instructions Legal Generic
I Replay - I Math  Code @
ST A A = N
Legal Continue Legal-enhanced
| 1 Pretraining Instruction Finetuning
Mistral Saul Base Saul Instruct

Sy 2.9: Madikacio Karaokeviic tov SaulLM-7B [42]

210 T€A0G, Ol EPELVNTES GVYKPVAY TO LOVTELO TTOL dnpovpyncav poli pe dAlo povtéia
MG TPOG TNV KAVOTNTO TOL VO GKEPTETOL KO VO TOIPVEL ATOPAGELS TOV APOPOVV TNV
vopukn. Eniong, ovykpvav 1o HoviéAO Kol ©G TPOS TNV TOAVTAOKOTNTO KOl 1KOVOTNTA

TOV Vo ene&epyacTel vEQ VOUIKA £YYpapo. TOL TOv divovTay.

Ta amoteléopato TV TEPOUATOV TaY BT, deiyvovTag OTL TPAYLLOTIKA 1 EKTOIOEVOT)
€vOG LOVTEAOVL LE GLYKEKPLUEVA OEOOUEVA, GE QTN TNV TEPIMTOOT VOLUKE £YYpaQo. Kot
vroBéoelg, 10 kab1oTd Mo KavO Vo avTameEEADEL 08 EPOTNOELS KOl OLTILLOTO TETOLOG

evong [42].

2.2.2.2 DISC-LawLLM

e o GAAN pedétn mov £ywve amd movemotho oty Kiva, epguvntég dnpovpyncav to
DISC-LawLLM, éva é&vmavo cvotnua omov pe t ypnon fine-tuned LLMS mapéyet

VOLUKEG VIINPECIEG GTOVG YPNOTES TOL. AVTO TO HOVTEAOD €ivorl S100EG1L0 GTO O100TKTVO
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YUO. EYKATACTOOT KOl TPOSMOTIKY ¥pNot. To apyikd HOVIEAO TOL YPMCIULOTOMONKE Y1
™mv avartoén avtod tov cvothiuotog eivar to ChineseLLM to omoio €xer 13

OlGEKOTOUUDYPLOL TTOPAUETPOVE.

"ot dnovpyia avtod tov povtéhov éytve yprion toco fine tuning puebddwv 660 Kat
ypnon RAG. To povtélo avtd dnuovpyndnke pe okomod ) peimon g PpAtoypagikng
OOVAELAC TOV VOUKAOV EMOYYEAUATIOV OAAG Kot TN OevkOAvven G avalnTnong

VopoBETIKOV GLUUPOVA®Y amtd amA0VS TOAITEG.

[T ovykekppéva, yio voukoHs emayyeAUOTIEG TO GVOTNUA PTIAYTNKE PE OKOTO VO
TOPEYEL TPONYUEVO €PYOAELD Yo OVAKTNGT VOUOBESIDV, 0VAALGT VOUOBETIKOV
vrnofécewv, kot T cvvoyn vopobetikav gyypapwv. Toavtdypova, to cHOTNUA OVTO
umopel va Aettovpynoel kot o¢ Ponbodg otovg OrtNnTEG VOMIKNG, 0QOoV UTOpEl va
EMEKTEIVEL TIC YVMDGELS TOVG Ko VoL Tap€xel Avoels oe eEgtalopeva 0épata. Ocov apopd
OV YeVIKO TANBLGUOd, gival Kavd va mpoceépel amAn epunveia g vopobesiog wo

Bonbeia og 611 apopd vouikég dapmvieg (PA. Zynua 2.10).

O
User Illrig Legal Professional General Population Student | +eeee-
1
Intelligent | " 1 !
ntelgen 1 —_—
L il : Judgment Case Document :: Legal 1 : Examination Statute 1
& "y | Prediction Analysis Summarization | 1 | Consultation [I 1 | Assistant Retrieval : -
System | 1 1 1
o — o —m s o o — — == = o ) . Pl = == =
s ‘\
7
i’ “
’ ~
o o e m e m——————————————
Question: the contractee and the contractor agreed in the bidding documents that the quality Retri
etriever
standard of the project was qualified. After winning the bidding, the contractee made another
agreement with the winning bidder that the performance bond would not be returned if the Article 788, Civ?l Code ?fthc
project did not receive the “Luban Award™. Is this agreement valid? People’s Republic of China :

A construction project contract

DISC-LawLLM :
Major Premise: According to Article 788 of Civil Code, “A construction project contract is a

is a contract in which the
contractor carries out the

contract ...... ™; Article 46 of Bidding Law , “The tenderer and the winning bidder shall enter ....... project ......
Minor Premise: The standards of the “Luban Award” attached to this award are not national Article 46, Bidding Law of the
mandatory standards,.......,the obligations imposed on the contractor by such a commitment are People's Republic of China :

The tenderer and the winning

bidder shall enter into a written
contract in accordance with the
Conclusion : Therefore, the agreement has already constituted a change in the substantive content of bidding documents

already higher than those agreed in the bidding contract, and actually change the quality standards of

the work agreed in the bidding documents.

|
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1
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1

. 1
construction of the 1
1

1
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the awarded contract, and should be mvalid.

Zynua 2.10: DISC-LawLLM E&vrnperei Aiapopetikoig Xprioteg oe Arapopetika Nopurd Zevipia [50]
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H onpovpyia evog tétotov poviérov giye 600 kKhpleg SVoKOMES, TV LYNAN OTaATHON Yo
oMOTN AUToAOYNoN, Ko 1 BEATIOT KavOTNTa avakTnong dedopévav kot eEoymyng
omoTM®V cvunepacpatwv. H mpodtn dvckora eppovileTor 6To Yeyovog OTL 01 ATaVINGELS
OV APOPOVV TIC VOUIKEG GLUUPOVAEG TTPETEL VO £XOVV CMGTN OOUT VOULIKOD GLALOYIGLLOV.
H debtepn dvokoria apopd 1o yeyovag OTL Yoo Vo YivEL GOOTH OVAKTNOT dEdOUEVMV
wpénel va €yl Pabid katavonon tov aviikeévov. Emiong, n avakimon dedopévev
yivetanl axoun mo mEPITAOKN LE TN CLVEYN EMEKTACT] TNG VOMKNG Yvdong (PA. Zymuo
2.11).

Téhog, ot gpguvnTég ékavay agloAdynomn Tov LOVTEAOV GLYKPIVOVTOG TIC OTAVTIGELS TOL
€ EPMTNGCELS TOGO OVTIKEWEVIKNG OGO KOl VTOKELWUEVIKNG QUONG, GE GYECN UE TIG
amavTNoelg GAA®V povtEAV. Tol TIC VTOKEIUEVIKES EPWOTNOELS, TAPOYOPOVCAY KO L0
amavinon €161 Oote v amo@evydel tuyxov peponyio. Ta amoteléopata NTav Oetikd
KaBdg £3€1EAV OTL KON KO GE GUYKPLOT| LLE LOVTEAD LLE TEPLGGATEPES TOPAUETPOVE, TO
DISC-LawLLM e&iye moAd kaAOTEPEG YVDGES 0TV KIvECIKN vopobesia, e amotédespo

vo Topayet o akpiPeig kot a&onioteg anavtioelg [50].

Source Method DISC-Law-SFT Dataset
: Legal Task Datasets N DISC-LawLLM-SFT-Pair
LLM & Human in the Loop Legal Question Judgment
[ LEVEN || 1EC-Qa || CIRC | Answering Prediction
- - »
| JointExtraction | [ CAIL2020_yqzy | — | + Knowledge Expansion | 4 \\ Judicial Reading Legal
| b Comprehension Examination
[ cam2020 sizy | [ camao | I |+ Thinking Development P
I_ - ’ Legal Element Legal Event
Legal Raw Text + Behavior Shaping :, , Extraction Detection
T 3 i . . Judicial Documents Opinion
| China judgements online | Pair Instruction Generation Summarization Summarization
L; d lati . -
| aws and reguiations | + Knowledge Expansion | Similar ?ascs ‘ ‘chz?\l La§c
| Legal advice online platform | Matching Classification
+ Thinking Development
Open-source Instruction Datasets + Behavior Shaping
| LawGPT || Lawyer-llama [ colG-pC | * Reference Extraction
\_ / Triplet Instruction Generation

Figure 2: Construction of DISC-Law-SFT Datasets

Sy 2.11: Kozaokevij Aedouévawv yro. to DISC-Law-SFT [50]
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2.2.2.3 Fine Tuning Llama 3

e o GAAN €pevva mov de&hyOnke, epguvnTéc ypnoyoroinocay to povtédo Llama 3. H
UEYOAVTEPT] OOVAELL Yoo TNV EKTOIOELON TOV HOVIEAOL £yve OTI OMovpyio TV

dedoUEVDV TV 0ToimV Ba ¥pNoIoTOoHVTAY Yo AVTO TO GKOTO.

Apykd, paleyav po evpeion GLALOYN OO VOULIKA EYYpapa: TETOLOL EYYPOPO ATOTEAOVV
vopoAoyieg, vopobetikés Swotdelc, kot dwkaodociec. Aoy £ytve M TEPICLAAOYY|,
akolovOnoav ta Ppate g e£oywyng LOVO SNUOVTIKOD KEWWEVOL Omd Ta £YYPOP, TNG
TVTOTOINGNG TG 0POAOYING £TGL MOTE VAL LIAPYEL GLVOYN G OAO TO KEILEVO, KOl TOV

O ®PIoUO TOV KEWWEVOL GE MO LKPE KOUUATLOL.

To fine tuning Tov povtélov £yve e éva aAYOPOO 0 0To10G KAT® ETAVAATYY EKTOIdEVE
TO HOVTEAO HE KUKAOVG ekmaidevong, 0mov o kdfe kOKAOG lye oKOmd TNV GTOOLOKY

Beltioon Tov povtéhov otny enelepyacio TV VoKDV KEWEVaV (PA. Zyqua 2.12).

Algorithm 1 Iterative Fine-Tuning of Llama 3

1: Initialize hyperparameters: 1, A, and dropout rate ¢

2: Set maximum cycles N, current cycle n = 1

3: whilen < N do

4: Train model on legal dataset with current n, A, and ¢

5: Evaluate model on validation set

6: Calculate loss £ and accuracy «

7: Adjust 7 and A using backpropagation:

8: nen-=V,LnA

9: Ae— A=V, LA
10: if @ improved and £ decreased then
11: Fine-tune dropout rate ¢ to reduce overfitting
12 end if
13: Apply gradient accumulation and mixed precision tech-

niques

14: nen+1l1

15: end while

Zynuo 2.12: Adyopifuog yro Fine Tune zov Llama 3 [37]
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Metd 1o TéAOG NG eKmaidevong TOv HOVTEAOVL, £Yvav Sldeopotl EAEYYOl TOV® OTO
povtéro. Avtot ot ELeyyot eiyav 6Komod va eEETAGOVY TNV OVOYVAPLOT) VOLUK®V EYYPAP®V
a7t TO LOVTEAD OAAG KO TNV AE10A0YNOT) TOV ATaVTNCE®V UE Bdon TV axpifela Kot tnv

opBoTTO TV amavtice®wv Tov apdyst (PA. TTivoako 2.1).

Table 3: Performance Metrics Before and After Fine-Tuning
Metric Pre-Tuning Post-Tuning Improvement

Accuracy (%) 30 93 +13%

Precision (%) 77 89 +12%

Recall (%) 70 85 +15%

F1-Score (%) 72 83 +11%

Legal Argument Recognition Accuracy (%) 65 82 +17%
Contract Element Extraction Precision (%) 68 82 +14%

Iivokag 2.1: Metpikéc Anodoong Iprv kau Meté to Fine Tune [37]

Yvunepacpatikd, to fine tuning fondnoe to povtélo va katavoei Ta vouikd Eyypapa Kot
VO TAPAYEL TO GMOOTEG AMAVINOES. AKOUN €vag oKOTOS g épevvog NTav va Bigel
onuavtikdétTTa TG ekmaidevong tov large language models oe cuykekpuéva dedopéva

TOL APOPOVV Kamoto kKAGdo [37].

2.2.2.4 Document Drafting with LLM

Mia tapopota dovAeld tpaypatonoincsay kot 6to EGvico [Mavemomuo g Taifav 6mov
xpnoworoincav éva £toyo large language model kou to ékavav fine tune ce vopka
&yypagpa. Ta €yypapa mov ypnoyonoincav eotialav Kupiowg o€ mowvikég vrmobéoelg
OmATNG KOl GLYKEKPIUEVO TTEPLOPICTNKOV GTNV TEPLYPUPT TOV TEPICTATIKOD TETOUDV
vroBécewv Kot Oyt og OAN v vdBeon. H amdpaon avt ntav Loy g kabapnc doung
OV £)YEL T TEPLYPOUPN EVOG TEPLGTATIKOV, 1) 01010 KaB1oTd TN dladtkacio Tng ekmaidevong

€VKOAOTEPT.
2N GLYKEKPIUEVT] TEPITTMOT Ol EPEVVNTEG E0TIOGAV TEPIGGOTEPO GTNV EMEEEPYTIN

dedopévav apol yopioav to dataset tovg oe pépn, 6mov to 80% ypnoiomoOnke yio

exmaidogvon kot 1o vrréAouro 20% yio emaAnBevon kot EAeyyO.
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To povtélo mov ypnoiponomoay givar 1o BLOOM. 'Evag amd tovg kvprovg Adyovg
EMIAOYNG OLTOV TOVL HOVTEAOV givor 1 Yvdon Tov og mapadociokn Kwvélikn yAocsoa, 1
omoiol &lval KoL 1M YAMGGO TOV VOUIKAOV EYYPAP®V TOL YPNCLLOTOINCAV Yo TNV

ekmaidgvon tov (PA. Tyfuo 2.13).

To omoteléopota ™ exmaidgvong tov povtéAov Mrov Oetikd. Axoun, €vo kOplo
TAEOVEKTNLLO, TOV HOVTELOVL TTOL dnpovpynonke eivar 61t OAn 1 enelepyacio dedopévmv
yivetonr tomukd kot Gpa Ogv tiBeton {ftnpo mapoPiaong M Sppong TPOSOTIKOV

dedopévav [5].

Raw data from

‘le sfi Dataset for
The Judicial Yuan Clean and transform Prompt

the raw data - fine-tuning

- -

Using “Transformer”
to fine-tune the LLM

Fine-Tuned

BLOOM BLOOM

560M

Draft
Document

Zynua 2.13: Moducooio Fine Tuning kot Anuiovpyia Ipooyédiwv [5]
2.2.2.5 Law-Neo

Axoun éva mapopoto povtéro anoteketl to Law-Neo 1o omoio €xet og fdom 1o poviérlo
Qwen2-72B. H apyitektovikn Tov cuotiuatog xopileton og tpia kupta puépn. To facikd
HOVTELO TO 0mol0 TTpoavaPépOnke, To povtéAo Qwen2-72B to omoio ypnoipomoteiTon wg
YEQLPA, KOl TO KOUUATL OOV TPAYUOTOTOIEITOL 1) EVOTTOinoT TV dedopévev (PA. Zymua

2.14).
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Sy 2.14: Apyicektoviij oo Law-Neo [67]

210 Pactkd HOVTEAO £YIVE 1) ETOUAGTN TOV OESOUEVAOV KaL 1) EKTAIOEVCT) TOV LOVTEAOV.
Mo v etoyocio dedopévav ypnowomomdnkav 1660 £tola dedopévo amd To
dwdiktvo, 660 Kot vopkd Piiia. ['a v eknaidevon tov poviélov, ypnoipomoonke

1N Yvoon mov glxe mpwv 10 povtédo poll pe ta véa dedopéva.

Evdibpeca, 1o poviélo cuvovalet 600 Tpdmovg yuo vo KAvel evomoinom tov dedopévoy.
Apywcd, maipver pol amdvinon kovovikd amd to Pacwd poviéro. ‘Emeito, maipvet
amavtnoelg omd ta véa dedopéva Tov anéktnoe. TEAog, cuvovalel To dVO Kol Tapdyel
AmAVINGY. XTOV TEAIKO EAEYXO TOL TPAYUOTOTOMONKE GTO HOVTEAO, (QAVNKE OTL

amavtovoe pe peyain axpifela [67].
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Kepalaro 3

Mnyoaviopoi ywo Xoprepiinyn [pocomk®v Agdopévov og LLMS

3.1 Exnaidocvoon pe F'e@ppopiid AEOOUEVQ.................cccoouiiiiiiiiiiiiiiiiieie e 29
3.2 BHUOGTO P10 BEATIGTOTIOING ...t 32
3.3 AmoOnxevon oty ChromaDB ..o, 38
3.4 Avartnon IDnpopopiag pe RAG...........cccoooiiiiie e 45
3.5 Aé1020y01 MEOOOOD RAG ...t 48
3.6 Hpofauata pre RAG..........c.oooiiie e 57

3.1 Eknaidgvon pe 'eoypoagika Asdopéva,

H apyum 0éa 01épepe moAb amd to telkd amotédeopa. H yevikn 10éa ftav amd v apym
1N ekmaidgvon evog Large Language Model pe dedopéva amd 1o dadiktvo. Ta dedopéva
OU®S oL BaL YPNOILOTOIOVVTAY Y10l TNV EKTAIOELGT] TOV LOVTEAOL OEV NTOV TAVTO VOLLKAL

N dAra &yypaga mov apopovv to [Havemaotipio Kompov.

Apycd n 10€a fTav 1 ekmaidevon evog poviélov pe dedopéva amd to Open Street Map.
To Open Street Map sivor £va open-source dwpedv cOoTUO YOPTOV. L& ovTd pmopel
omotog Bélel va mpochioetl tomobecieg kot ototyeia yio avtéc. Ta dedopéva Tov Open
Street Map ovyvd ypnolomoobvTal Yo TNV avarTuEn EQOPUOYDY TOV YPTGILOTOL0HV

tomofesia 1 Exovv duvatdTNTa KOBodYNOoNG TOL YPNOTN.

Méow tov Open Street Map eivar duvatn 1 e£6pvén dedopévav. Ta dedopéva pmopovv
vo amodnkevtovv oe popen apyeiov Xml. To xml amotelel akpwvopo tov Aééewmv
Extensible Markup Language ot eivar éva €idog HOPENG KEWEVOL TO Omoio

YPNOUOTTOLEITOL Y10 TNV TEPTYPAPT NAEKTPOVIKOV TtEpLeyopévoL [20].
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Andoracpa omd Xml apyeio katefacuévo amd to Open Street Map [41]

xml version="1.0" encoding="UTF-8"
osm version="0.6" generator="CGImap ©.9.3 (987892 spike-
08.openstreetmap.org)"” copyright="OpenStreetMap and contributors"
attribution="http://www.openstreetmap.org/copyright"
license="http://opendatacommons.org/licenses/odbl/1-0/"

bounds minlat="35.1435500" minlon="33.4077300" maxlat="35.1465100"
maxlon="33.4127500"

node id="33756624" visible="true" version="15" changeset="133422858"
timestamp="2023-03-07T23:38:27Z" user="SunnyIsland10" uid="17969488"
lat="35.1474342" 1lon="33.4157984"

node id="36881086" visible="true" version="11" changeset="133448225"
timestamp="2023-03-08T16:43:41Z" user="SunnyIsland10" uid="17969488"
lat="35.1464242" lon="33.4098643"

tag k="highway" v="crossing"

node

node id="36881088" visible="true" version="11" changeset="133448225"
timestamp="2023-03-08T16:43:41Z" user="SunnyIsland10" uid="17969488"
lat="35.1463739" lon="33.4099129"

node id="36881666" visible="true" version="18" changeset="144669070"
timestamp="2023-12-01T17:07:52Z" user="Layft Greater" uid="13796022"
lat="35.1446072" lon="33.4073435"

way 1d="24273073" visible="true" version="13" changeset="150625347"
timestamp="2024-04-28T15:56:28Z" user="nave88" uid="21342013"

nd ref="262817027"

nd ref="10860321922"

nd ref="262817028"

nd ref="262817029"

nd ref="1887912259"

nd ref="1887912255"

nd ref="1887912274"

nd ref="7671813650"

nd ref="7671813651"

nd ref="1887912275"

nd ref="10722213071"

nd ref="10722213070"

nd ref="262817030"

nd ref="262817027"
k="addr:city" v="Aglantzia"
k="addr:housename" v="OEEQ1"
k="addr:housenumber" v="OEE@Q1"
k="addr:street" v="Panepistimiou"
k="building" v="university"
k="building:levels" v="4"
k="building:levels:underground" v="1"




k="department" v="mathematics and computer science"

k="faculty" v="science"

k="name" v="Department of Mathematics &amp; Statistics and
Computer Science"

k="name:el" v="TuARpa Mabnuotikwv &amp; ZTOT1OT1KAG KAl
MAnpodop1kAg"

k="name:en" v="Department of Mathematics &amp; Statistics and
Computer Science"

Onwg gaiveton o wave éva Open Street Map xml apygio éyel v mo whveo pHopoen.
[Ipdta @aivetor 0 TPOTOC e TOV OMOi0 amoONKEHLOVTAL Ol YPNOTEC TNG TAATPOPLLOG.
2royeio mTov givar dtakprtd yio Tovg PN oTeg elvar To dvopa Tovg kot 1 torobdecio Omov

Bpiokovtav 6tav tpodcbecav TAnpopopieg otn Paon.

‘Emerta, gaivetal o tpomog pe tov omoio mapovoidlovrol oto apyeio onueio mdveo ctov
xaptn. Eivar dtakpitd 61t 10 mo mdve andomacpo avapépetor 6to Ktplo Oetikdv Kot
Epappoopévov Emommuov 01 tov [Havemotpiov Kdnpov. AAra otoryeio mov apopovdv
10 onuelo avtd eivan 0Tt amoterel ktMpro. Emiong, gaivovtol kot mo cvykekpyuéval
otolyelo OMMG TO TOlES EMOTNUEG APOpd TO KTNpto avtd. Emmpdcbeta, ot tipég pe
eticéto ‘ref” mov @aivovtol 610 MO TAV® KOLTI, ATOTEAOVLV TIUN Yoo TV axpiPng

tomofesio Tov onpeiov.

Mo v eknaidevon evog POVIEAOV TV GE OVTE TO OEOOUEVO MTOV AmOPAiTNTN M
LLETATPOTT) TOVS GE Kelpevo 1o onoio Oa tav gvkoAa katoavontd and to Large Language
Model. T va yiver avt 1 petotponn o éxpene vo yivel avaivon Tov S£30UEVOV oo
T0 apyelo. Avtd Ba rav pa ypovoPodpa Ko mepimAokn dadkacio apov To apyeia fTov

peydio Kot e Tépo TOAAES TANPOPOPIES.

Apa M 10éa Yoo dnovpyion evog povtédov pe dedopéva amd to Open Street Map
amoppittiké. 'Etor n apyikn 0éa dAlaEe Ko mAEov M 10€a NTAV M EKTOIOELOT] TOL
povtéAov o€ vopukd dedopéva mov apopovv 1o Iavemomuo Kompov. Zapmg tétown
dedopéva Ba yperalovrav Aydtepo Kadpiopa Kot ETEEEPYNTI Yo VO PTAGOVY GE LOPPN

KOTOVONTY] Y10 TO LOVTEAO.
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3.2 Bijpata Yo Bektiotomoinon

"Etot Eekivnoe 1 €pevva Yo TNV eKTOidELON £VOG LOVTELOV. ZTOYO0G TV TOGO 1 YPNoN
kaBapov fine tuning 6co ko 1 yprion Retrieval Augmented Generation puebodwv. Ot dvo
puéBodot avtoi £xovv wg Pfactkd Ppa TNV ATOKINON TOV KATAAANA®Y 0E00UEVOV Y10, TOV

okond ov Ba ekmodevdTaV TO HOVTELO.

To otéd10 avtd amodelydnke oyeTIKd E0KOAO APOD GTO S1AOTKTLO VITAPYEL pid TANODPL
amd vopika £yypagpa mov agopovv to Iavemotuio Konpov. [Iépa and vopukd £yypoapa
palevtnioy Kot yypaa Le TAnpogopieg goitnong oto [avemomuo. Tétow £yypapa
amotelovv ot Odnyol Zrovddv oe Metantuytokd kot [Ipomtuytarod eninedo, Kavovicpol
eoitnong, kot  yevikég  mAnpogopieg vy 1o  Ilavemomuio  Kdmpov
[55][56][57][58][59][60][61][62].

Ta £yypaga avtd eivar e popen PDF kou elvan katd k0p1o Adyo ypoappéva oty AyyAMkn
YAOooa. O Adyog Tov emAEYTNKE 1| AYYMKT YADOGGA £ival OTL 1] TAELOYN QL0 TOV ETOUMOV
HOVTEA®V €ival KOAL EKTOOELUEVO OTA OYYAKE, GE avtiBeon pe TNV EAANVIKY YAOCO

GTNV 07O KAVOLV YPOLLUOTIKO KOl GUVTAKTIKE AGON.

H exmaidevon tov poviédov Ba yvotav e €va avolytod KOOKO YAMCOIKO HOVTELO.
Tétow povtédo eivor dabéoua péow tov hugging face. ‘Etor pe v dnuiovpyia
AOYOPLOGHOD GTNV GLYKEKPIUEVT] TAATEOPUO €lvarl mAEOV duvatn 1 Onovpyio evog

token to onoio umopel va ypnoomom el yio v TpodcPacn o€ TETO LOVTELA.

Méow tov hugging face, ot ypnoteg £xovv v duvaTOHTNTO VO EYKATAGTICOVY TOTIKA
GTOV NAEKTPOVIKO TOVG VTOAOYLGTI OO0 HOVTELD OVOLXTOU KMOWKO ETBVLOVY, LLE TV

TpoTHOEST OTL 0 VIOAOYIGTYG SLBETEL TNV amapoiTn T Lviun.

‘Etor o¢ opykd otado ypnowwomomnke to Llama 3.2 ue 3 diocekatoppuvpia
TOPOUETPOVS. AVTO TO HOVTEAO OMOTEL OYETIKG LUKPY) VTOAOYIGTIKY) UVAUN, €Tol M
EYKOTAGTOON KOl AELITOVPYIO TOV GTOV TPOSOMIKO VITOAOYIGTH eival apkeTd gvkoAn. To

povtélo avtd Enetta Oa nTov n Paon oty omoia Oa ywvotav to fine tuning.

32



[Tpwv v ekxivnon ¢ dwdkaciog, palednkay TOAAES EPOTNCELS UE TIG omoieg Oa
GLYKPWVOTOAV 1) OKPIBED TOV ATOVIGE®V TOV HOVIELOL TPV Kot PETA TNV eKTaidevuon
TOV. AVTEC Ol EPOTNOELS APOPOVGOV GUYKEKPLUEVA TIC VOROOEGTES Kot TOVG KAVOVES TOV

[Tavemonuiov Korpov.

To emdpevo 6tdoo ivar 1 dNuUovpyio cooTd dounuévav kot akpipn dedopévav. I'a va
vivel oot exmaidoevon evog poviélov ypetaletal ta dedopéva mov B AaPel va elvan

OWOTAE TPOG TO TEPIEXOUEVO, SLAPOPETIKG O «udbey Thvw og Yevd TANPOPOpIEC.

210 TAaiclo TG TPOoTAOElng Yo EKTAIOELOT) TOV HOVTELOL e TNV Yp1on TG nebddov
fine tune dnpovpynONKav pKpd TPOypPapaTe TO 0TOi0 EKTEAOVY PBHLOTO YPOLO Y10,

TNV EKTOIOELON TOL LOVTEAOV.

Apycd, ypnoworomdnke éva mpodypoappe to omoio oafaler apyeio ko o omdlel oe
tokens ot Smuiovpyel éva AeEloyio pe Pdaon avtd. H dnuovpyia tov tokens
Tpoypatonoleital pe tnv ypnon g Pirprodnkng SentencePiece [12].

import os
import sentencepiece as spm

data_dir = 'path/to/data’

tokenizer prefix = os.path.join(data_dir, 'tokenizer")

combined_tokens_path = os.path.join(data_dir, 'laws_dataset.txt')

print("Training SentencePiece tokenizer...")
spm.SentencePieceTrainer.Train(
input=combined_tokens_ path,
model prefix=tokenizer_ prefix,

vocab_size=1566,
character_coverage=1.0,
model type='unigram'
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print(f"Tokenizer trained with vocabulary size: 1566")

2T OULVEXELD, Y10 OKOTOVG OOKIUNG Onpiovpyndnke €vag GAAOG KMOKOS O 0moiog
SwPalet Eropa token ids kot to omalel o akolovbieg Omov N oL AToTEAEL TV €16000
Kot 1 GAAN Tov 6tox0. H akolovbia 166800 drapépet katd éva token omd thv axoiovdio
o6TOY0V. AVTEC 01 aKOAOVOTES YPNGUYLOTOLOVVTOL YiaL TV EKTOLOEVGT) TOL LOVTEAOV GTO VOl

wpoPArémetl v emdpevn AEEN. H dnuovpyia tov akolovbidv mpaypoatonoleitol pe tnv
xpron g Piprodnkng PyTorch [45].
import torch
from torch.utils.data import Dataset
LanguageModelDataset(Dataset):
__init_ (self, token_ids, seq_length):
.token_ids = token ids
.seq_length = seq_length
__len_ (self):

return len( .token_ids) - .seq_length

__getitem_ (self, idx):

input_ids = torch.tensor( .token_ids[idx:idx+ .seq_length],
dtype=torch.long)

target _ids =
torch.tensor( .token_ids[idx+1:idx+ .seq_length+1],
dtype=torch.long)

return input ids, target ids

AxoloObwmg, éva aAho Ttpdypoppa kabopilel Eva Transformer poviélo to omoio mepiéyet
TO GTPAOUO EVOOUATOONG TO omoio petatpénel ta IDS oe davdopata, to otpodpa émov
vrapyovv ot transformer kodikoromtég (encoders) [45] ot omoiot fonbovv to poviéro va
KOTOVONGEL TNV onUocio Tov AEEemv, Kol po TEAMKN oTp®Oon 1 omoia TpoPAEmel v

enduevn AEEN.

import torch.nn as nn
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SmalllLanguageModel(nn.Module):
__init_ (self, vocab_size, embed size=128, num_heads=2,
hidden dim=256, num_layers=2):
super(SmallLanguageModel, ). __init_ ()
.embedding = nn.Embedding(vocab size, embed size)

encoder_layer = nn.TransformerEncoderLayer(
d_model=embed size,
nhead=num_heads,
dim_feedforward=hidden_dim,

batch first=

.transformer = nn.TransformerEncoder(
encoder_layer,
num_layers=num_layers

.fc_out = nn.Linear(embed size, vocab size)
forward(self, src):
embed = .embedding(src)
output .transformer(embed)

logits .fc_out(output)

return logits

Téhog, dnpovpynnke &va TPOYPALLLA LE GTOXO TNV EKTOIOELOT EVOG LOVTEAOL GE VEL
dedopéva. To mpdypoppo avtd eoptdvel to povtéro [18] kot to tokenizer, dwfalet
dedopéva, ko o omalel og tufuoto [12]. Metd ekmoidevel to povtého [45] pe ta

dedopéva Kot To aodnKevet.

new_dataset = LanguageModelDataset(new_data_ids, seq_length)

new_loader = DatalLoader(
new_dataset,
batch_size=batch size,
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shuffle=
pin_memory= 9
num_workers=num_workers

epoch in range(fine_tune_epochs):
model.train()

total loss = 0.0
optimizer.zero_grad()

for batch_idx, (input_ids, target ids) in enumerate(new_loader):
input_ids = input ids.to(device)
target_ids = target_ids.to(device).long()

with autocast(device type='cuda'):
outputs = model(input_ids)
loss = criterion(outputs.view(-1, vocab size),
target_ids.view(-1))

loss = loss / accumulation_steps

scaler.scale(loss).backward()

if (batch_idx + 1) % accumulation steps == (batch_idx + 1)
== len(new_loader):

scaler.unscale (optimizer)
if grad_clip :
torch.nn.utils.clip grad norm_ (model.parameters(),

scaler.step(optimizer)
scaler.update()
optimizer.zero_grad()

total loss += loss.item() * accumulation_steps

if (batch_idx + 1) % 100 ==
avg loss = total loss / ((batch_idx + 1) * batch_size)
print(f'Fine-tuning Epoch [{epoch+1}/{fine_tune_epochs}],
Step [{batch_idx+1}/{len(new_loader)}], Loss: {avg loss ")




H dwdwaocio ekmaidevong tov povtédov givor axpiPn. Emiong, ta dedopéva mov Ba
d1ofacTovV Yo TV EKTAIdEVOT) TOV HOVTEALOVL YpeldleTal va £xovv cmath Loper|. ['a éva
HOVTEAO OT®OC aLTO TOL YPNOLOTOMONKE, To dedOUEVA XPELALETOL VO £XOVV LOPOT|
gpOTNONG-amdvTnons. AVt 1 ovykekpévr dour odedopévav ovoudletar Alpaca

Format.

To Alpaca Format éyet tnv mio K4Tm popen:

"instruction": "Explain the concept of photosynthesis in simple
terms.",

"input": "",

"output": "Photosynthesis is like a plant's way of making its own
food. Imagine plants as tiny factories that use sunlight as their power
source. They take in water from the soil through their roots and carbon

dioxide from the air through tiny holes in their leaves. Then, using the
energy from sunlight, they mix these ingredients together to make
glucose, which is a type of sugar that plants use for food. As a bonus,
this process also produces oxygen, which is released into the air for us
and other animals to breathe. So, in simple terms, photosynthesis is how
plants turn sunlight, water, and air into food and oxygen."

}

Anhadn yperalovton 3 medio. To mpmdTo medio “instruction” a@opd TV £pMTNON/EVIOAN
nov B dmoel 0 ypnot oto povtéro. To debtepo medio “input” agopd OtL emimAéov
ototyeia BéLeL va TpocBéaet o ypnotng. Avto to Tedio cuyvda mapapévet doeto. Télog, To
televtaio medio “output” mepiéyel v avopevopevn omdvinon and 10 LOVIEAO Yo TV

TN TOV TPAOTOL TTESiov [68].

H peydin dvokoiio g dadikaciog tng ONHovpYias TV cOoTdV 0E00UEVOV Eival 1
HETOTPOTY] QUOIKOD  KEWEVOL, TO OO0 VLWAPYXEL OTO  £YYpaPo, GE HOPPN
gpotoanmavinoewv. Ta keipeva etvar peydia pe TOAEG TANPOPOPIES, £TGL 1) UNYOVIKY
HETOTPOTY] TOVG OE HOPPN EPWTNOEMV-OMAVINGE®Y Ba odnyovoe oe el 1

AavBaopéva amoteAéGaTO.
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Me v guedvion avTov ToL EUTOSION APYLOE 1 O EVIATIKY] LEAETN Y10 TNV XPNON TNG
puebddov RAG, 1 omoia dev amartel toom eneepyacio Tov dedopévov. H pébodoc avtm
glval e0koA0 va VAomom el pe v ypnom Hag SovusHatikig Baong dedouévmy Kot TV

eEiomon tov cosine similarity To onoio ene&nynnkav oto Kepdroto 2.

3.3 AmoOiksvon ety ChromaDB

ApyiKd amatteitol 1 €YKATAoTOo RS SIVUGHOTIKNG BACTG £T01 MGTE VO UTOPOVV LE
€VKOoAla vo amofnkevtovv ta dedopéva wg davdopata. o tov okomd avtd Eywve m

gyKataotaon g davuouatiknig pdong ChromaDB [7].

H Chroma givatr €0koAn oty gykatdotoon g Kot v xpnon tg. Emmpocbeta, n
Chroma npoc@épet TNV duvatdTNTO 6TO YPHOTH Vo AroONKEVGEL TOTIKA GTOV VITOAOYIGTN
Ta dedopéva £Tol MOTE va uny ypetaletal n arodnkevon tov dedopévav pe Kabe tpé&uo

TOV TTPOYPEUUATOC.

Aol éywve emituymg M eykatdotacn ¢ Chroma otov vmoloyioty, Eexivnoe 1
dwdkacio g dnpovpyiag TV SVUCUAT®V Kol TN amoBKELGNS TOVG GTNV TOMIKY|
Chroma. T tnv emtitevén Tov 6TdYOL CWTOL, £ytve 1 YPHoN ToL 7o katw Python script
[43], 0 omoio Oa eEnynbei oe kopudria. Eniong, ¢ mpd@to otddio paledtnkov evvéa
apyelo  pe  upeyédn  mov  wvpaivovtar  omd 375 KB uéypr 34 MB
[55][[56][571[58][59][60][61][62].

Apykd, yivetar 1 ypnon g ovvapmong PyPDFDirectoryLoader() n omoio oviikel 6to
langchain_community module [22], to omoio ypnowomroteitat yio v avéyvoon PDF,
QOPTMOOT 16TOGEAID®Y, OAAG Kot TNV avaKTnomn ded0UEVOVY amd S1Apopa EpYOAEin OTTMG
10 Google Drive. Mg v ypnon ¢ GuYKeKPUEVNS GLVAPTNONG TO TPOYPaLe dtaPdlet

apyeio omd GLYKEKPLUEVO KATAAOYO TOL VITOAOYICTY.

To endpevo otddo givar o dtoywplopds Tov KEWEVOL 6€ o pukpd tpupato. H mo kdtm

GLVAPTNOT XPNCLOTOLEITAL Y10 TOV GKOTO QTO.
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split documents(documents: list[Document]):
text_splitter = RecursiveCharacterTextSplitter
chunk_size=1000,
chunk_overlap=200,
length_function=len,
is_separator_regex=

)

return text splitter.split documents(documents)

H ocvvapton avt maipvel og €icodo pa Aiota and avtikeipeva tomov Document. Kdébe
avTikeipevo &yel 000 mapapétpovs. H mpdtn mapduetpog eivar po cupforlocepd n omoio
TEPEXEL TO TEPLEYOEVO TOV KEWWEVOL. H dehtepn mapapetpog ivar pa dopr| dedopévav
N omoia amofnkevel peTd-TANPOPOpPieg TOL apyeiov dmwg To dvoua Kot Tov aplopd

ceEMOWV.

Méoa oty cuvaptnon yivetal 0 S1oy®PICUOG TOV KEWEVODV e BAOT TIG TOPAUETPOVS
nov dnAdvovtat [24]. H npodtn mopduetpog “chunk_size” snidver to péyebog tov kabe
TUNUOTOG GE YOPUKTNPES, ONANOTN GTNV CLYKEKPLUEVN TTEPITT®ON TO KAOE Tuua glvar
1000 yapaktipes. H devtepn petafAnt apopd v extkdivym, oniodn oot amd Toug

YOPOAKTPES TOL TPONYOLLUEVOL TUNHOTOG Bl elvat Kol 6TO ETOUEVO TUN AL

H endpevn mopduetpog “length_function” ypnowomoei v cvvaptnon “len” g
Python. Avt n cuvdptnon dniodvel 61t T0 péyeboc kabe Tunuatoc Bo petpiétal oe
yapaktnpes. Télog, n tehevtaia TopdpeTpog “is_separator_regex” apopd tov Tpdmo pE
Tov omoio Ba yivetar 1 avayvmon Kot 0 1o mpiopog TV KAV yopaktpmv. O tpdmog
7OV yivetal o Sty wpPlopos, lvat 6Tl 1 cuVapTNOT YhyvEL yopokThpeg Ommg [M\n\n”, "\n",
"M avtovg. Otav n tiun oty Topauetpo sival “False” n cuvaptnon avayvopilet
TOUG YOPOKTNPEG OVTOVG G GULUPOAOGEPA Kol Oyl ®G Kavovikn £kepaocn. [Ma
TOPASELYLLAL O YOPOKTNPOG ." TOPa ovayvopiletol ¢ amAn tekeio, v av 1 T HTav
“True” Bo avayvopilovv og 1 Telelt TOV KAVOVIKOV EKPpAceV Kot apa Ba cupforle
évav omowodnmote yopaktnpa. OvclOoTIKE HE TNV ¥PNON TNG TOPAUETPOV OVTNG TO

keipevo daPaletor cmoTd amd TV GLVAPTNON.
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Téhog, 1 cuvdptnon emoTpéPet po véa Alota and avtikeipeva tomov Documents ta
omoia ¢ “page_content” éyovv o TURHOTO TOV dNUIOVPYNGE 1| GLVAPTNOT UE PACT TIG
TOPOUETPOVS TTOL OONKAV, EVD MG LETA-TANPOPOPIES £XOVV TO GVOUO TOV EYYPAPOV TO

0Toi0 aVNKOLV Kol TNV 6eAida TNV omoia BpickovTal.

‘Eva mapddetypa yio 1o g Asttovpyel 1 cuvaptnon £xel og e&ne. ‘Eotm 6t n elcodog

NG CLVAPTNONG Etvat Eva avTIKEIEVO pE TV €ENG dOuN:

Document (
page content="This is a very long text from page 1...",

metadata={"source": "lawl.pdf", "page": 1}

H ocvvapmon Ba emotpéyet o e€ng tunpata and ovtd To OVTIKEIPEVO:

Document (page content="This is a very long text from page 1 [first

1000 characters]", metadata={"source": "lawl.pdf", "page": 1}),
Document (page content="[characters 800-1800]", metadata={"source":
"lawl.pdf", "page": 1}),
Document (page content="[characters 1600-end]", metadata={"source":

"lawl.pdf", "page": 1}),
]

Me oot v doun, etvar e0kolo va amofnKevLTovV TOGO TO SEGOUEVH TTOV TTEPLEYEL KAOE

£YYPOQO G€ KPATEPO TULLOTO, OGO KO 1] TNYT] TOL OVIIKOLV TO TUNLOTOL OVTAL.
To 1teAevtaio Prupa elvar omobnikevon TtV TUNUATOV TOL GYNUOTICTNKOV GTO
TPONYOVUEVO GTAO10, 6TV PAoT. AVTO TPAYUATOTOLEITAL LLE TV XPNION TNG GLVAPTNONG

“add_to_chroma” n omoia maipvel og €i6060 TO TUALOTO TOV KEWEVDV.

To mpdto Prypa elvar n apykomoinon N M OpTOOM TG Pdong av ot VdpyEL NON. AvTo

yiveton pe tov e€ng tpdmo:
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db = Chroma (
persist_directory=CHROMA PATH, embedding function =

get embedding function()
)

[Ipdto dnAdveror 1O povomdTt oto omoio Ppioketor m Pdomn, 10 omoio Omwg
TpoavapEPONKe umopel va etvan tomikd otov vtoloyloti). Enetta, yio vo Agttovpynoet
LETOTPOTY] TOV KEWEVOL G OlVOCHATO  YPeleTor 1 YpNoM €VOC  UOVIEAOL
evooudtoons. o v apyikomoinon tov poviéAov avtov Kodeitot pia fondntikn kKAdon
1N omoia £xel v cvvaptmon “get_embedding_function”. H doun tg kAldong avtng eivot

N aKOéAovon:

from langchain_ollama import OllamaEmbeddings

get_embedding_function():
embeddings = OllamaEmbeddings(model="nomic-embed-text")
return embeddings

[a v ypnon tov povtélov evomudtmong ypeldletor To v AOY® HOVIEAO Vo glval
amoONKEVUEVO TOTIKA GTOV VITOAOYIOTH. AVTO Yivetatl evkola pe tnv yprion tov Ollama
[38][39]. H eykatdotaon tov yivetar pe v xprion ™ evtoing “ollama pull” émwg

akpmg kat 1 eykatdotootn orotovdnmote ollama povtéiov [40].

To povtého avto mpémet va cuvdebel pe Tov kddka. 'Etot yiveton yprion tov epyaieiov
langchain_ollama [23] to omoio avolapfdvel tny entkovovia PeTa&d ToV KOSIKO Kol TOV

HOVTEAOV e EAAYLOTN TOAVTAOKOTNTO OTO TNV TAELPA TOV XPNOTH.

2 ovvéyeln yiveTow opykomoinon Tov HOVIEAOL EVOGOUATMONG, GLYKEKPIUEVA TO
LOVTELO EVemUAT®OONG eivat To “nomic-embed-text” [38]. H dovieid Tov poviédov awton
elval vo LETaTPEWYEL TO KOUUATIO TOV KEWEVOD TOL ONUIOVPYNONKAV GTO TPONYOVUEVO

616010, 6€ APLOUNTIKA SLVOGHOTO OEKOOIKMV OPlOUOV.

O 1tpdémOC TOV KAVEL TNV LETATPOTT TO LOVTEAO OEV PUIVETOL GTOV KMOTKA OAAG YiveTan
He Téaoepa TOAD amAd Prpata. Apykd, omdlet Tig mpotdoelg oe AéEeis. 'Enetra, pe v

APNON NG YVOONS TOV HOVTEAOL KAOe AEEN avTicTolyileTor og éva dldvuGHa, TO 0Toio
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avamopiotator g o Aiota oekadikav oaplumv. Ta dwvdcpoto avtd Exouvv
EVVOL0LOYIKN onpacio, OnAadn AEEES oV EXouV TAPOUOLO VO £XOVV KOl TOPOLOLL
Stavoopata. Me ovtd ToV TPOTO TO GUGTNIA KOTAvoEl TO vOnua kot Oyt amAd Tig AEEELG.
21N cLVEXELD, TO LOVTEAD GLVOLALEL OAN Ta dravOcpaTa TG KAOE AEENG o€ £val LOVOOIKO

dtvuopa yo. 6Ao to Koppdtt keyévoo [38].

To anotélecpa gival yio to kébe KOPPATL KEWEVOD VL VITAPYEL TO AVTIOTOLO SLAVUCLLAL.
Ola ta dtavdopota £xouv Tig 101eg 0100TAGELS. XTO TELOG, | GUVAPTNON QLTI ETICTPEPEL

T0. S1VOGLLATO TTOV SNUIOVPYRONKaY.

Apov  onuovpynbei m  Pdon kot vmdpyovv T OVOCUATO, T GLVOPTNON|
“add_to_chroma” cvveyilel kalmvtog pio fondntikn cuvaptnon n oroio vroloyilet pua

LOVOSIKT TOVTOTNTA Y10 KAOE KOUUATL KEWWEVOU.

calculate chunk _ids(chunks):

last_page_id =
current_chunk_index = @

for chunk in chunks:
source = chunk.metadata.get("source"
page = chunk.metadata.get("page")
current_page id = f"{source}:{page

if current_page_id == last _page id:
current_chunk_index += 1

else:
current_chunk_index = @

chunk_id = f"{current_page_id}:{current_chunk_index
last_page_id = current_page id

chunk.metadata["id"] = chunk_id
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return chunks

H mo néve cuvaptnon ypnolionoteitol Yo Tov VTOAOYIGUS TG LOVOOIKNG TOVTOTNTOG
oL KOs TUNUOTOG KeEWWéEVOL. H povadikn aut Tontdtnto vTodelkvieLl T0 GVOUO. TOV
apyelov, ™V ceAida, Kot TO TUAUO TNG GEAMOOG amd TO OTOi0 TPOEPYETOL TO TUNLOL

KEWEVO.

Apyid, M ovVAPTNOY ALTH TOipVEL ®G €106000 OAN TO. KOUUATIO TOL KEWEVOL TTOV
onuovpyndnkav. Emmpdcbeta, ommovpyet ovo Pondntikég petafintéc, n oy
VRTOONADVEL TNV TAVTOTNTO TOL TPONYOVUEVOL KEWWEVOL, €V 1 GAAN Agttovpyel og

delktng.

H ovvdpton apyiler va owatpéyxet 6Aa to Tpunquata éva mpog éva. o kdbe tunuo
YPNOLOTOLEL TOL LETA-OEdOUEVA TTOV AmOONKELTNKAY Y10 OV TO Yo VoL LdBeL To dvopal, Kot

Vv 6eAida Tov apyeiov. Avtd ta 600 otoryeio Ta amodnkevel poli oe pio petafAnT.

211 GuvEYELD, TPEMEL VO, BPEL TO TUNLLA TNG GEADOG otV omoia aviKeL To Keipevo. [a va
T0 KAVEL AVTO YPNOOTOIEL TNV HETOPANTN 6TV OoToia amoBnkedel TNV GEAMOA 6TV OToia
OVIKEL TO TPONYOLHEVO TUNUA. AV 1 ceAida avt givor 1010 pe v tp€Yovca, toTE
av&avel Katd £vo tnv petaAnt mov Asttovpyet o¢ dsiytn. H véa Ty amotelel to pépog
MG 6eAONG 6TO OTOT0 OVIKEL TO KEIUEVO, OV O1 GEAIDEG dLapEPOLY TOTE 1) TN OVTH glvort

ion pe unoév.

210 téA0g GLVOLALEL TO OVOLLE, TN GEALDO, KOl TO LEPOG TOV OPYELOL Y1OL VO SNULIOVPYNOEL
TNV TOVTOTNTO TOV TUNATOS. TNy TouTtdTTO 0V TH TV amodNKeVEL G PLETA-0£d0UEVO TOV
tunuatoc. Téhog amobnkedel v tpéyovca ceAida otnv peTafANT) TOL dNADVEL TV
nwponyovpevn cerida. H dwadikacio avty emavarapfdvetal péxpt OAo To TUMHOTO VO
QITOKTIGOVV U1 LOVOOIKY TOVTOTNTO. Me T0 TEAOG TNG EMAVAANYNG, EMICTPEPEL O TOL

TUNHOTO GTNV GLVAPTNOT).

Apov Olo TO TUNUOTO  OTOKTNOOLV  LOVOOIKEG TOVTOTNTES, 1) OGLVAPTNOM

“add_to_chroma” cvuveyilel ue 1o va Ppet ta. tufpota To omoio givorl 1161 omobnkevpuéva

43



oV Pdon étol dote va amo@evyBovv ta dmAotuma. O €Leyyog avTtdg yiveTon e TV

APNON TOV TOVTOTHTOV OTMG POIVETOL GTOV MO KAT® KOO

existing items = db.get(include=[]

existing ids = set(existing items["ids"])
print(f"Number of existing documents in DB: {len(existing ids)}")

Ovclaotikd Ppioket TIg TAVTOTNTEG TIC 0TTOiEg NON LAPYOLY GTNV PACN KOl EKTVTTOVEL
oV apOpd avtd. MOAG Bpet Tig TanTOTNTEG TOV KEWEVOV TTOL VITAPYOLY N1 TNV Paon,
Ba TIG GLYKPIVEL PE TIG TOVTOTNTES O1 0OTTOieg dNUIOVPYNONKAY GTO TPOTYOVUEVO PrLLaL, Yio

va amofnkevoet Tig véeg otny Paor).

new_chunks = []
for chunk in chunks with_ids:
if chunk.metadata["id"] existing ids:
new_chunks.append(chunk)

if len(new_chunks):
print(f"Adding new documents: {len(new_chunks)}")
new_chunk ids = [chunk.metadata["id"] for chunk in new_chunks]
db.add documents(new_chunks, ids=new chunk_ids)
print("Documents added successfully.")

else:
print("No new documents to add")

[Ma v e16d0yn TV dedopEVOVY, apykd dnuovpyeitar pia ddga AMota. Kabe popd mov
eppaviCeton o véa tantdmra, tpocshétetl o Tunpa oy Alota avti. Otov 0la ta véa
Kkelpeva Tpootehovv o1 AMota, To TPocHETEL Eva TPOg Eval e TIC TOVTOTNTEG TOVG GTHV
Béon. Xmv nepintwon mov dev Ppebodv véa Koppdtio KEWEV®VY, OgV EIGAYETOL TITOTA

otV Paon.

Kotd ) dibpreio e16aymyne twv 0e00UEVOVY, YPOVOUETPONKE 0 XPOVOG TOV YPELACTNKE

Yo TV €1660yN TV dedopévav. O GUVOAIKOS ¥pdVOG MTav TEPITOL oTa 8.5 AemTd
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3.4 Avaxtnon IIinpogopiag pe RAG

To endpevo Prpa HeTd TV omobnkevon TV 6edopuEvav eival 0 EAeYY0G TNG O1aOTKOGTOG
Retrieval Augmented Generation. Xxom6g tov otadiov avtod givar a&loAdynorn tov
TPOYPAUUOTOS VTOV TOGO GTO VO, BpioKel GYETIKA Kot ypnoo. cupuepaldpuevo ard to
£€yypapo, 060 Kol GTNV KovOTNTO TOV VO OTOVTE UE QLOIKN YADooo pe Pdaon o

ocvpppalduevo Tov divovrat.

[Mo v extédeon Tov 7O TAVE® GTOSIOV YPTCULOTOLEITOL EVOL TPOYPULLLLO TO OTTO10 EKTEAEL
T1G axOAovOeg dradwkacies. [Ipdta dafdlel TNV epdTNGN TOL ¥PNOTN, Kot EmetTa PpioKet
To GLUEPALOUEVA. LT GUVEXELD, OMLOVPYEl Eva KEILEVO £16O00V GTN GMOOCTN LOPON Y10,
TO HOVTELO, KO TEAOG, KAAEL TO LOVTEAO LE €16000 TNV EVTOAN TOL dnuiovpynces. H main

GLVAPTNGT AVTOV TOV KMIKA EVaL 1] TTLO KATO.

main():
sys.stdout.reconfigure(encoding="utf-8")

parser = argparse.ArgumentParser()
parser.add_argument("query text", type=str, help="The query text.")
args = parser.parse_args()

query_text = args.query_text

query rag(query text)

Ovoaotikd tpdto S1ofalel Ty £16000 TOL ¥PNGTN OO TO TEPUATIKO, 1) OTTOi0 AEITOVPYEL
®¢g M epdTNON, Ko émetta kodel o Bondntikn cvvdptnon n omoio avorapupdver Ta

enopeva Pripata. H query_rag cvvaptnon €xet v akdAovdn popoen.
query_rag(query_text: str):
db = Chroma (persist_directory=CHROMA PATH, embedding function =

get_embedding_ function())

results = db.similarity search_with_score (query_ text, k=5)

context_text = "\n\n---\n\n".join([doc.page content for doc, _score
in results])
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prompt_template = ChatPromptTemplate.from template(PROMPT_TEMPLATE)

prompt = prompt_template.format(context=context_text,
question=query text)

print(prompt)

model = OllamalLLM
model="11lama3.2",
temperature=0.5,
max_tokens=1024

response_text=model.invoke(prompt)

sources = [doc.metadata.get("id", "").replace("\\", "/").split("/")[-
1] for doc, _score in results]

formatted response = f"Response: {response text}\nSources: {sources

print(formatted response)

return response_ text

Apyicd, m ovvapmnon eoptodver Vv Pdom, He To dedopéva. TG, M omoio givan
amodnkevpévn oto dicko. Tavtdypova pe v PAoT, POPTAOVEL ETIGNG KoL THV GLVAPTNON
evoopdtoong 1 omoio ypnowomominke Kot Katd TNV SlUpKEW NG TPOosHKNg

dedopévov.

AxoloObwg, N ocvvapton ypnotponolel pa étoun Aertovpyio g ChromaDB, v
“similarity_search_with_score”. Avtf n Aettovpyio Toipvel mg 6050 TV £pMOTNOT TOL

ypnotn Ko éva, aptOpod K, o omoiog dnidvel tdoca ototyeio Oa enotpiyet.[7]

H dwdikacio mov akolovBeiton eivor mapdpota e avtn Tov ¥pnoLonomdnke yio v
onuovpyia TV dwvuoudtov yuo kabe xoppdtt keywévov. Ilpota, petatpémer v
EPMOTNON TOV YPNOTN GE€ OAVLGUA, LE AKPIPOS TOV 1010 TPOTO LE TOV OTOI0 HETATPEYE
Kot To Keipevo og ddvocpa. ‘Eneita, cvykpivel o didvuopo g epdtnong pe oo to
dwvocpata Tov eivar amodnkevpéva oty Bdon. H cbykpion yiveton pe v ypnomn g
eEiomong “cosine similarity” [65] n onoia ereEnyndnke 610 KePAAato 2. 10 TEAOC, APOV

npaypatonomfody OAot ot éheyyor, M ovvdptnon emotpépel to. K mo Kovivd
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amoteléopato. Ta arotedéopota avtd ivol dvadeg OOV N TPMTN TIUN €ivol KOUUATL

TOV KEWWEVOL, Kat 1) devTepn givar o Babudg opotdtrag.

211 GLVEYELD, 1 GLVAPTNOT EVAOVEL Ta amoTeAéspota pali dote va umopet va ta BaAet
ot teMKN €lcodo mov Bo oteidel 010 pHOVIEAO. AKOAOVO®SG, CLUTANPDOVEL TO
npokafopiouévo TPATLIO TO 0Toi0 aKoAoLOEL 1 €lc0d0g Tov Aapfdvel To poviéro. To

TPOTLTTO AVTO INA®VETOL ®G oTafepd TNV APy TOV KMOOWKO Kol £YElL TV akdAovon

Hopon:

PROMPT_TEMPLATE = """
Answer the question based only on the following context:

Answer the question based on the above context:

Onwg eaivetor o Tave, 6To TPATLTTO AVTO VILAPYOVY TPOKAPOPIGUEVOL YDPOL YOl TO
KkéOe pEPOg TOL KEWEVOL €16000V. XT0 Ydpo “context” pmaivovv ta cuvevouéva
ovpuepalopeva mov Ppétnkav mpv, evd oto Tedio “question” umoaivel 1 epMOTNON TOV

éPaie o ypMoTNC.

‘Emeita, m ovvdptnomn koiel 10 TOMIKA €YKOTEGTNUEVO HOVIEAO, TO OO0 OmMM®G
npoavoeépbnke eivor to “llama3.2” [39]. Axoun, pe v «Anon Tov pHoviEAOV
ypNoonoovvVTaL emmALOV dVO mopdueTpol. H mpdTn dnAdvel m6Go dnpovpytkd Oa
elvar to povtéro. H petafint avt xopaiveton and 0 péypr 1, 660 mo kovtd cto 0
Bpioketar, tOG0 AyotEpO efepevvd amavincels to poviédo. H ogdtepn petafinm
OMAMDVEL TO HEYIOTO OPLO YUPOUKTHP®V TNG AmAvTnons mov Oa 0dGEL TO HOVTELD. XTO
HOVTEAO aVTO GTEAVEL TO Prompt oty TeMKT ToL popen. ‘Enerta maipvel v amdvinon

TOV HOVTEAOV KO TNV amodnKeVEL.

AoV Bpel TV amAvVINON TOL HOVIEAOVL, YPNOLOTOIDOVING T UETA-OedoUéEvVa TMOV

KOUUOTIOV TOV KEWEVOL Tov ypnotpomomOnkayv, Ppickel Tig mnyéc, onioadn v
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TOVTOTNTA TOV TULOTOS OLTOV OTTOS QLT OTOONKEVTNKE KATA TNV E1GAYMYT| dEGOUEVOV

oV PBdon. 1o TEA0C, TUTAOVEL TNV ATAVINGT TOL HOVTEALOVL, palil pe Tig TyEG.

[Tpwv apyicel n e16doyn dedopévav otny Pdon, mpénel va Eekivioel uKpdg Server otov
VTOAOYIOTH £TC1 MGTE VO, Elval SUVATA N EXKOWVMOVIOL TOV TPOYPALUATOS LLE TO, LOVTEAQL.
Me ovtd TOV TPOTO M EMKOWV®ViO YIVETOL TOTIKA YWPIG TNV avAyKn Yoo GHVOEST GTO

dwadiktvo. H evepyomoinom tov Server mpaypotomoteiton pe v evtoin “ollama serve”.

AoV yivel 1 kafi€pmon TG oLVOEGNS, UTOPOVV TOGO O KAOJIKAG YloL TNV E1G00YN

dedopévmv atny Baot, 660 Kot 0 KOOKAS Yl TNV ¥PNoN TOL LOVTELOL Vo TpEEoLV.

3.5 A&woroynon MeBodov RAG

Me v oloxApwon ¢ dadkaciog yio TV TpocHnkn Tov davucudTev oty fdon,
Eexivnoe n dwdikacio eEAEYXoL ™G Asttovpylog Kot aEtoAdynong tov mpoypappatoc. O
ENEYYOG €Yve e TNV EKTEAECT] TOV OEVTEPOV TTPOYPAUUATOS HE €1G0O0 EPOTAGELS TOV

aQOPOvV Ta £YYpOaa T omoia amodnkevTNKaY otV Pdon.

["a va cvykpiBel n adénon g akpifelog TOV AmavVTNoE®V TOL LOVTEAOD, EpOTHONKAY O1
idteg epmOoELG 6T0 HOVTELD Ywpig va pesorofPel 1 dwdikacio RAG aAAd kot pe v

xpnon g dadikaoiog RAG [49].

[To xbte @aivoviol To aTOTEAEGLATA OGOV OPOPE TIG AMOVINGELS TOV 10100 HOVTEAOV

yopic kot pe RAG.

Ep®tnon 1: What are the official languages of University of Cyprus?

Anavinon yopic RAG:
The official languages of the University of Cyprus are Greek and English.
According to

2.5the university's website, both languages are used in academic and

administrative contexts.
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Greek is the primary language used for teaching and research purposes,
while English is widely wused for international <collaborations,

publications, and student mobility.

Many programs at the University of Cyprus offer courses taught in both
Greek and English, allowing students to choose their preferred language

of instruction.

Anavinon pe RAG:

The official languages of the University of Cyprus are Greek and Turkish.

Extdég amd v omdvinorn tov HOVIEAOL, GTO TEPUOTIKO TLIMVOVIOL EMIGNG Kol TO
ocupepalouevo Tov oTAAONKAY 610 HOVTELD, 0ALG Kol Ta apyeia ota onoia Bpickovral.

IMa v ovuykekpuévn epdon To cupEpalopeva Tav to akdAova:

the University of Cyprus, only one course of the first level
of foreign language can count as an elective course.
However, students have the option of either completing

one course from the first level of a foreign language or the
second level of the same language. In the latter case, both
levels can count as elective courses.

Foreign Language

In addition to the above courses, students must complete

at least 10 ECTS in a foreign language.

OTHER PRIORITIES OF THE DEPARTMENT

* Establishing its presence in Cyprus, as well as in the rest
of the Greek world and Europe. To achieve this goal, the
Department actively participates in joint research

projects with other universities and international
organisations, such as UNESCO, the Council of Europe,

the European Union and the Commonwealth. For the

same purpose, the Department organises international
conferences, lectures and seminars, and publishes a

journal.

* Assisting and promoting school development by
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14.1 The languages of teaching of the University are the official
languages of the Republic of
Cyprus, namely Greek and Turkish. Teaching in another language 1is

permitted only in the

cases provided for in the following paragraphs of this article:

14.1.1 The University may, upon the recommendation of the relevant
Faculty and

upon the decision of the Senate, to offer some of the postgraduate
programmes offered in one of the teaching languages of the University

and in other languages.

14.1.2 The Senate may decide, upon a recommendation from the relevant
Faculty, to offer a postgraduate programme in a language other than the
official languages of the Republic without offering it in one of the
official

languages. The postgraduate programmes requires to be approved by the

University Council.

14.1.3 The University may by the decision of the Senate, offer in any
language

inter-university programmes.

186

LANGUAGE CENTRE

The Language Centre of the University of

Cyprus provides the opportunity to UCY

students, from all Faculties, as well to the
general public to learn a variety of languages.
In particular, it offers courses in the English,
French, German, Spanish, Italian, Turkish,
Russian and Chinese (in collaboration with the

Confucius Institute), as well as in Cypriot Sign

50



Language. It also provides discipline-specific
language courses to UCY students. Within this
framework, learners acquire speaking,
listening, reading and writing skills. In
parallel, they develop the social and cultural
knowledge that will enable them to integrate
into the contemporary globalized social,
academic or professional environment.

ACTING DIRECTOR

Fryni Kakoyianni-Doa

SPECIAL TEACHING STAFF

Elias Argyrou

Maria-Gabriella Arru

Christina Matsi-Azais

Rowena Burlenghi

Stefan Schlaefli Fust

Diriye Gokcebag

Bernadette Horton-Savvides

Shaunna Joannidou

Undergraduate Studies

The academic year comprises two semesters. Eight
semesters are normally required for graduation, but in
special cases, the duration of studies may be extended to
a maximum of twelve semesters. Additional courses are
also offered during the Summer Semester. Attendance is
compulsory. The languages of instruction are Greek and
Turkish (the official languages as stipulated by the
Constitution of the Republic of Cyprus).

Each year, around 1500 undergraduate students enter the
University of Cyprus.

Currently, there are approximately 5300 undergraduate
students.

Fees

The fees for Cypriot students and students admitted from
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EU countries total €1.709 per semester and they are paid

by the State. For foreign students, the fees total €3.417 per
semester.

Pancyprian Examinations

Admission for the majority of the students that enter the
University of Cyprus is based on the Pancyprian

Examinations set by the Cyprus Ministry of Education,

who hold degrees from Universities where the language of instruction

is not Greek, are not required to submit a Language Certificate.

More information on the Department’s Graduate Programmes can be found

on the following webpage:

https://www.ucy.ac.cy/ppmng/el/

For information about the structure, duration and institutional

framework of

graduate studies at the University of Cyprus, as well as information
regarding tuition fees, please consult the Graduate School’s webpage:
https://www.ucy.ac.cy/graduateschool/el/postgraduate-
stuties/postgraduate-studies-regulations

https://www.ucy.ac.cy/graduateschool/el/postgraduate-stuties/fees

Coordinator -

Programme Director

Associate Professor Marinos Pourgouris
Details of person (s)

for information on the

programme

Christiana Mylona

Telephone: 22 894302

E-mail: mylona.christiana@ucy.ac.cy
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Inyéc: ['UndergraduateProspectusEN24-26.pdf:297:1'[62], 'PostGraduate-
Study-Rules.pdf:27:1'[60], 'UndergraduateProspectusEN24-
26.pdf:185:0'[62], 'UndergraduateProspectuskEN24-26.pdf:16:0'[62],
'Aggliki-Prokirixi-xeimerino-2025-2026.pdf:16:2"'[57]]

Qatvetor 0Tt T 5 MO GYETIKA UE TNV EPAOTNOTN KOUUATIOL KEYWEVOL £YOVLV OVIMOS TNV
AmAVINGCN TG EPMTNONG TNV 0Toia £dmae wg £icodo o yprotng. Eniong, n andvinon mov
mopoyopnoe 10 povtélo pe v ypnon RAG eivar opbn, oe chykpion pe v Tpmd
amavtnon, aeov pe Baon tovg kavoveg tov Iavemiomuiov Kompov, o1 emionpeg yAdooeg
tov [Tavemomuiov gival To EAAnvika kot ta Tovpxikd [47]. TTo kdto tapovstalovral

TEPLOCOTEPQ TOPASETYLLOTA Y10 CHYKPLOT).

Epdton 2: What documents are required when applying for a postgraduate program at
the University of Cyprus?

Andvinon yopic RAG:

According to the University of Cyprus's website, when applying for a
postgraduate program, applicants typically need to provide the following
documents:

1. Application form: Completed and signed application form.

2. Transcripts: Official transcripts from all previous academic
institutions attended, showing the grades and credits earned in relevant
fields.

3. Diploma: Original or certified copy of your diploma (if you're a
recent graduate) or proof of completion of your undergraduate degree.
4. Bachelor's degree certificate: Certified copy of your bachelor's
degree certificate.

5. Language proficiency test results: Official scores from English
language proficiency tests such as IELTS, TOEFL 1iBT, or Cambridge
Certificate in English (CPE), depending on the program requirements.

6. Academic references: One academic reference letter from a professor
or academic supervisor who can speak to your academic abilities and
potential for success in the postgraduate program.

7. Personal statement: A written statement outlining your research
interests, career goals, and reasons for applying to the University of

Cyprus's postgraduate program.

53



8. Proof of nationality: Passport or national ID card that shows your

nationality.

9. Passport photo: A recent passport-sized photograph.

Additional requirements:

For some programs, additional documents such as:
+ GRE/GMAT scores
+ CV (Curriculum Vitae)

+ Research proposal (for research-based programs)

Please note that specific requirements may vary depending on the program
you're applying to. I recommend checking with the University of Cyprus's

admissions office for the most up-to-date and accurate information.

Amndvinon pe RAG:

According to the provided context, the following documents are required
when applying for a postgraduate program at the University of Cyprus:
1. A Curriculum Vitae.

2. Certified copies of University degrees or confirmation of graduation
(admitted candidates will need to submit copies of the certified degrees
to the University of Cyprus before their registration).

3. Copies of Transcripts for all programmes of study.

4. A brief Personal Statement of personal goals and research interests
(up to 2 pages).

5. Names and contact details of at least two referees (university

professors) familiar with the candidate and his/her academic

performance.
6. Completed application form for admission into the M.A. programme.
7. Brief CV and description of scholarly and research interests.

8. Scanned copies of university diplomas and other postgraduate diplomas
(if applicable), or a verification of expected graduation in the summer

or fall.

21N To TAVE £PATNOT Kol 01 OVO ATAVTNOELS Eval OPKETE cmOTEC. Q26TOGO, 1 AmdvTnon
yopic v teyvikn RAG &xet weudn minpoopia 61mg 6t ypetaletar LOVO Uit GUGTOTIKN

EMOTOAN evd yperaloviar 1o gldyioto 0Vo. Emiong, avaepéper 0Tt oe poOVo pepkd
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TPOYPAUHOTO ETPAALETAL 1) VITOPOAN PlOYPAPIKOD GNUEIOUATOS, EVA EIVOL ATOPOLTNTO
og Oha. Amd v GAAN N amdvtnon pe v xpnon RAG eivor o axpiig kon e€nyel ta
amopaitnto otowyEio OTME Tapovsialoviot ota enionua Eyypaea tov Iavemotnuiov,
ToPa T0 YEYOVOS OTL ETAVALAUPAVEL TO OVTIYPAPO TTVYIOV. ZVUTEPACUATIKA, 1) ATAVTNON

pe v xpnon RAG yuo axoun po gopd givat o cmoTti).

Epdton 3: Under what conditions can a doctoral student transfer from another
university to the University of Cyprus, and how are ECTS credits handled in such cases?

Anavinon yopic RAG:
According to the University of Cyprus's website, students wishing to
transfer from another university to pursue their doctoral studies at the

University of Cyprus can be considered under certain conditions.

Eligibility criteria:

1. Academic background: The student must have a bachelor's or master's
degree from an accredited institution recognized by the Ministry of
Education and Culture.

2. Language proficiency: The student must demonstrate language
proficiency in English (or Greek, depending on the program).

3. Research potential: The student must demonstrate research potential

and a clear academic goal.

Transfer procedure:

1. Initial assessment: The University of Cyprus's Admissions Committee
will assess the student's application, academic background, and research
potential.

2. Academic evaluation: If the student is deemed eligible, their academic
record will be evaluated to determine the number of credits that can be
transferred.

3. Course selection: The student must select courses that align with

their research interests and goals.

ECTS credits:
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1. Transfer credit assessment: The University of Cyprus's Academic
Registry will assess the transfer credits and determine which ones are
equivalent to ECTS credits.

2. Recognition: The recognized credits will be recognized as part of the
student's cumulative record at the University of Cyprus.

3. Unrecognized credits: Unrecognized credits will not be awarded as
ECTS credits, but may still contribute to the student's overall credit
load.

Important notes:

The transfer process 1s subject to the approval of the University of
Cyprus's Admissions Committee and the Academic Senate.
Students who are transferring from another university must meet all the

requirements set by the University of Cyprus for new admissions.

If you're a prospective doctoral student considering transferring to the
University of Cyprus, I recommend consulting with the university's
Admissions Office or Academic Registry for personalized guidance on the

transfer process and ECTS credits.

Andvinon pe RAG:

A doctoral student can transfer from another university to the University

of Cyprus under the following conditions:

1. The PhD candidate must come from an establishment and/or research
institute of higher education that 1s officially recognised in the
country where it operates.

2. Transfer candidates must have successfully completed at least two (2)
semesters at their educational establishment of origin.

3. The transfer candidate must fulfil all the conditions and requirements
of the doctoral programme of study of the UCY Department to which they

wish to transfer.

In cases of transfers, ECTS credits are handled as follows:

* The minimum total length of studies for transferring students is six

(6) semesters, with a maximum total length of sixteen (16) semesters.
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* At least two (2) semesters must be completed at the University of

Cyprus.

* A doctoral student transferring to UCY pays fees for the semesters of

study at UCY as specified in the Postgraduate Rules.

Additionally, the transfer is subject to approval by the Department's
Board and the Graduate School, and the number of places for transfers

is specified by the Department's Board.

Mo akéun por eopd @aivetor 4Tt 1 amdvinon amd 10 HovTéAo Tov &iye ¢ €i6000
ovpppaloueva pe v ypnomn g nebddov RAG, mapeiye axpiféotepn kot opOdtepm
AmAVINGN Ao TNV ATAVINGT TOV YEVIKOD LOVTEAOV. ZUYKEKPIUEVA, TO YEVIKO LOVTEAO
dgv avapépetl EexdBopa Tt amorTeiton yio TV LETAYPAPT TOV QOITNTOV, 0TS OTL TPEMEL

va teheimoay pe emTuyia To Tponyovueva dvo eEAuNVA Toug.

SOUTEPUCUATIKA, e BAON TOVG O TAV® EAEYYOLS TTOL £YVaV GTO 1010 LOVTELD, LIE KoL
yopic v xpnon g texvikng RAG eivar EekdBapo 6Tt avth 1 teyvikn Ponbdaet ToAd To

LOVTEAO GTNV TAPOy@YT KOADTEPWOV ATAVIICEDV.

3.6 IpoPpmjpota pe RAG

[Two méve eaivetor 6t péBodog RAG avafabuilel moAd Tic amovIncelg amd T0 LOVTELO.
Qc1000, TO GVOGTNUO TOL avarTVYOINKE giye apketd TpoPfAnuata to omoia yperdlovral

BeAtioon.

Apykd, vTapyel TEPLOPICUOS GTNV YADGGO EMKOVAOVING 1e TOV povtéro. O Tpomog pe
tov omoio Aettovpyel M dwvucpatikny Pdon pmopel pe emtuyio vo amoBnkevoet
dovocpata Tov Tpogpyoviat omd eAANVIKO Keipevo. Eniong, etvan duvat n avalrtnon
TOPOLOIOL KEWEVOL HE TNV EPATNCT TOL XPNOTH, OTMG OKPPAOC YiveETOl KOl UE TIG

aYYAMKEG EPOTNOELC.

To mwpoPinua epeaviCetal 6Tov TEPIOPIGUO TOL HOVIEAODL VO OTOVTNOCEL HE GMOOTA
EMNVIKA 0ALG KOl GTOV TEPLOPICUO Y10 TTO OKPIPNG EVPECT COGTMOV GLUPPALOUEVOV.

[Ma Tov éAleyyo ¢ vVoBeomng avTNG 610 HoVTEAD oTédvetarl 1 epatnon «llow &yypagpa
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QTOLTOVVTOL Y10 TV VIOPOAN aitnong o€ petamtuylokd tpodypoappe oto Iavemotipio

Kompov;», 1 omoia potOnke wo mpv ota oyyAKd.

To povtélo og avt TV gpdTNON amdvinoe g e&ng: «H gykvrocinon tng aitnong kot 1
avaQopd Tov TPONYOLUEVEDS €ykpvoy Epguvntikod XvpupodAiov eivor oamapoitnto.».
Onwc eaiveral, n andvtnon givol Aokovikn Kot AavOacpévn, evd TonToypova TEPEXEL
Kot Aotvikobg yopaktnpes. Tavtdypova, ta copepaldpeva Tov d60nKay oty epmTNOoN,
apd 10 6Tl givan ota EAANVIKA, dev €xouv PEYAAN GLGYKETION HE TNV €PATNON TOV

xpnoT.

[Ma ta 000 o mdve wpoPAnuata n mo EekaBapn Adon sivar 1 xpnon evog KaADTEPOL
povtédov. To povtélo eVOOUATMONG TOV YPTCILOTOMONKE aPOopd GLYKEKPIUEVA TNV
ayYAMKn YA®God. Yapyovv GAAL LOVTEAD EVEOUATOONS TO. OTToio ivol EKTOOELUEVA
1060 OTd ayyAlKd 0G0 Ko oe GAAeg YAwooes. EmmpdcOeta, to yevikd poviélo mov
YPNOLOTOMONKE Yol GKOMOVS EPOTOOTAVTINGCEMY OM®G TPoavapEPOnke eival moAD
piKpd. Adyo tov pikpov tov peyEBouvg n advvapioo Tov vo amavincel o€ GALES YADGGEG

glval Loykn| emintmon.

Axoun évog tpomog PeATIOTONOINGONG TOV GLOTNHUOTOS &ivorl vor 0ALAEEL O TPOTOG
arofnkevong tov dcdopévov. Tho maveo avapépdnke 011t t0 Kelpevo ywpiletor og
koppatio peyébovg 1000 yapakmpov pe emkdivym 200 yapaxtpov kabe eopd. H
aALOYY] OVTAOV TOV TAPOUETPOV, KOl AP 1 OmoONKELGN KOUUOTIOV OLOPOPETIKO

peyéfoug pumopet vo 00N yNOEL G KAADTEPEG AMAVINGELS OO TO LOVTELO.

Ov mo méve Peitidoelg Ba NTav 10 enduevo Prpa. Qotdco, to TEMKO BEpo ™G
dumlopatikng aAroée. H 18€a yio tnv ypnon g teyvikng RAG mapapéver pe v dopopd
o0tL TAéov 0 kdBe ypnotng Ba emAéyel Ta dedopéva mov Ba givon amodnkevpéva, Kot Ha

viomombei éva online cvoTnpa.
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Kepdalaro 4

ApPYLTEKTOVIKN ZVOTHHOTOG

4.1 ETIGKOTINGON APYITEKTOVIKIG ...ttt 59
4.2 AmoOijrgvon & Erelepyacio EYYpoap@v..............ccccoovcviiiiiiiiiiiiiiiiiieiin, 61
4.2.1 DOPTWON APYEIDV ...ttt 61
4.2.2 ATOORKEVON ALAVOGUATOY ... 64
4.2.3 IHIPOP 021 EPPPOPOV ... 66
4.2.4 A1aycipion EYPPOQPY ...........cccoooiiiiiiiiiiiiieii e 69
4.3 Avaivon & ATAvING EPOTHGEDY ..........c.ccooviiiiiiiiiiiiiiic e 70
4.3.1 EVPect) ZOUPPACOUEVDY ..........cc.occviieiiiiiiiiiiiiieiseesie e 70
4.3.2 Emikowvavia pe TAWGOIKA MOVTELO, .............cccococviiiiiiiiiiiiiie e 74
4.3.3 EreCepyacio EDOTHHUOTOG ...........ooovviiiiiiiiiiiii e 80
4.3.4 MéBooot Ilposraciag Ioiwtikotytag & Yiormoinon K-Avaovouiog ........... 87
4.4 A1ayeipion ZoveOPIOV XPIOTI ......c.ccoviiiiiiiiiiieiee e 93

4.1 Emokonnon ApyiteKTovikig

Xe autn| Vv evomta Oa yivel avdAvon g apyITEKTOVIKNG TOV GLGTNUOTOS OAAG KO TIG
Aertovpyieg Tov. To cvoT e TOL VAOTOMONKE £XEL OC GKOTO VO EVKOADVEL TOVG YPNOTESG
VO KOTOVOOUV TO £YYPOOQ TOVS. X VYNAO eMinedo, To Vot £XEL G Pacikn Asttovpyio
TNV 0o KEVOT £YYPAPOV TOL YPNOTY GE LA TOTIKT OLOVUGUATIKT BAOT| GTOV 16TOTOTO

ToV KGOE ypno.

Apyikd, to cOotnpa eival VAOTOMUEVO GE YAMGGEG Tov 10T0V. [0 cvykekpyéva ot
YADGGEG TPOYPUUUATIONOD TTOL Ypnotpornomdnkay ivar 1 HTML ko 1 JavaScript. H
OPYLTEKTOVIKY EKTEAEITAL KOBOPA GTO TPOYPOLUD TEPUYNONG, XWOPIG THV AVAYKN Yo

Kdémowo server (BA. Zynua 4.1).
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Ot duvaTOHTNTEG TOL GLOGTHUOTOC, EIVOL O SLALUOIPAGHUOC KEWWEVOL GE LUKPOTEPO TUNLLOTA,
N HETOTPOTN TOLG GE SlOVOCUATO, KOl 1) amofnKevor Tovg og Tomikny Paon. Emiong, o
xpNOoTNG umopel vo potoet £va LEYEAO YAMGGIKO HOVTEAO TNG EMAOYNG TOV Yo O,Tt
agopd ta £yypaga mov avéface. Tavtdypova, To cvuotnua divel TV duvaTOHTNTO GTOVG
YPNOTEG VO dlayeplotovy Ta dedopéva o omoio amobnkevovror oty Paon. Téhog, 1
TAOTQOPUO OTIVEL APKETN EULPACT GTNV TPOGTACIN TV OeS0UEVOV HECH GTO EYYPAPOL LE

™V xpNHon TeYVIKGOV 01tmg to K-anonymity.

Documents / Sessions and
Chunks Tokens

IndexedDB Local Storage

PRIVATELLM

LLM:
External APls

Zynua 4.1: Apyitextovikny Zvotiuatog

To ocvomua Asrtovpyel € OAOKANPOL OO TNV TAELPA TOL YPNOTN, EMOUEVOG OEV
epopuoletar o mopadocloKOS SlaY®PIGHOE o€ emimeda opyrtektoviknig. Etol, ota
VIOKEPGANLL TTOV aKOAOVOOVV, Ba Yivel avAAVOT TV AEITOVPYIDV TOV GLUGTHLOTOC, KOl

TG cuvTovilovTot amd To EMUEPOVS TUNLATA TOV.
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4.2 AnoOnikevon & Ernegepyacio Eyypaomv

O ypnotg £xel TNV duvaTOTNTA Vo, AVERAGEL O1KA TOL £yypopa otV TAATEOpLO. META,
T0 ovoTnua emeEepyaletor avTd To £YYPaPo OGTE v amodnkedoel GE SLOVUGLOTIKN
popen koupdtio omd to Keipevo mov Ppioketon oto £yypago. Emmpdcbeta, o ypriotng
umopet va ot Ta £yypoea Tov poali pe To avImpoo®mmrevTiKd Tuqpota. Télog, o yprotng
glval ikavog va dtaypdyet ta £yypoea 1 TuRpatd tov. Ot Aettovpyieg mov apopovv v

amobnkevon, TPoPforn, Kot TV £Yypaewv Oa avarvBohv 6TIC ETOUEVES VTOEVOTNTEG.

4.2.1 ®optmon Apyeiov

M and tic KOpleg Aertovpyieg Tov GLGTNUATOS €ivar T0 avéfacpa apyeiov ond Tov
xpNotn oty 16tocerida. O yprotng €xel v dvvatotnta va emaéer PDFS and tov

VTOAOYIGTH] TOL KOl Vo To omofnkedoel oty tomkn Pdorm dedopévov €viog Tov

TPOYPALHOTOG TEPMYNOTG.

Me v Bondeio kovpmidv Bootstrap [3][4], n diemaen tov ypriotn givar €0KOAN 6TV
katovonon. Otov o ypnotng matdel To kovuni “Upload” (BA. Tynqua 4.2) kaAeiton omd

v HTML n ovvaptnon startUpload() n omoia Bpioketat oto JavaScript apyeio.

Upload PDF file

Choose Files  No file chosen Upload

Session: Session 1

2o 4.2: Aiemopn yio AvéPaouo Apyeiwv

Apywd m ovvaptnon kaAet poo JavaScript Pipiodnkm, v PDF.js n omoia sivor
vevbovn v v avdyvoon PDF apyeiov dueco otov ototomo. Tavtdypova, M
Biprodnkn avty avabétel oe Eva Web Worker v epyacia yuo avayvoon tov apyeiov,

€161 MOTE VO, KPATNGEL TNV SIETAPT OLLOAN Yo TOV YpPNoTN Kat yopis Kabvoteproets. [To
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KAt epeoviletor o TpoOTOG e Tov omoio KaAeitar n PipArodnkm. Akoun, eaivetar 6tu

EVILLEPADVEL TOV YPNOTN Yo TOV aptOpd TV apyeiov to omoia eneéepydletat.

pdfjsLib.GlobalWorkerOptions.workerSrc =
"https://cdnjs.cloudflare.com/ajax/libs/pdf.js/3.4.120/pdf.worker.min
.Jjs";

document.getElementById(
"status"

).innerText = "Processing ${files.length} file(s)... ;

A@ob olokAnpwbei n apykomoinon tov Web Worker, 0a Eexivioel n dadikacio tng
avayvmong Kol Tov dloy®PIGHOL ToL KAOe KeWEvoy o€ pukpdtepa TUHOTO. ApyiKd,
yiveton Eeyyoc av To apyeio givar oM amobnievpévo oty Pdon, Kot 6e TEPITTOON TOV
VILAPYEL, TPOEWOOTOLEL TOV YpNoTH OTL Ba YivEL AVTIKOTAGTACT) TOV. TN CLUVEXELD, YivETOL
1 QVAyvOGoN 6€ dLAOIKT LoPPT TOL KAOE apyeiov EexmploTd, Kot ETELTO TO LETATPEMEL GE

Unit8Array mote va umopei va to dapdoet to PDF.js [35].

Me v avayvoon evog apyeiov Eexvael 1 ene&epyacio TOV KEWWEVOL TOV OGTE VO, LTOPEL
va 10 dtwplotel cwotd 1o cvotnpa. [lpdTa, onpiovpysitoan pio cupforocelpd n onoio
TEPEXEL OLOKANPO TO KEIUEVO, ad OLES TIG GEAIDEG TOV aPYEIOV. AVTO EMTVLYYAVETOL LE
™V xpNon evog amiov Bpdyyov emovainyngs. ‘Enetta, pe duvopukd tpomo emAEyovTot ot
petaPAnTéG mTov vodNA®VOLY 1O PEYEDOG TOL KEBE TUNUOTOG OAAG Kol 1 ETKAALYT TOV
Ba &yovv Ta Tppata peta&d Toug. Oco mo peyddo to Keipevo, 1060 To Leyaho péyebog

Kot eTKaAvy™ Ba £xovv ToL TUNHATA TOV.

Aol oplotobv o1 Mo TAVe PeTOPANTES, Cekvdel O Soy®PIGUOS TOL KEWWEVOL GE
pikpotepo tpufpate. O Syoplopdg eMTUYYAVETOL LE TNV XPNOT NG GLVAPTNGONG

splitintoChunks n onoia gpeaviletot mo kdto.

splitIntoChunks(text, size, overlap) {
chunks = [];
for ( i=0; i< text.length; i += size - overlap) {

chunk = text.slice(i, i + size);
if (chunk.length > @) {
chunks. push(chunk);
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return chunks;

}

H ocvvapmon avt) maipvel og £16000 Ti¢ peTafANTEG LeyEBog Kot ETIKAAVYNG O 0TToleg
VTOAOYIOTNKOV GTO TPONYOOUEVO GTAS10, AAAG Kot 0OAOKANPO TO Keipevo. H cuvaptnon
avtn dPalel To keipevo oe Tuquato peyébovg “size” yapaKInpmV Kol TPOY®POVIOG
“size-overlap” yapoxtipeg kabe popd. Xe kdbe Priua ywpiler to keipevo pe Pdon to
napdBvpo avayvoong tov kabe Prpotog pe v Pondela g cvvaptnong “split” g
Python [44]. Tavtoypovo ehéyxet OtL dev Bo vEApyel GO0 KOUUATL KEWWEVOL
amoOnkevpévo. ‘Eneta, mpocsOétel 1o koppdtt mov vmoroyiotnke o€ éva mivaxo. Me 1o

TEAOG TNG AVAYVMOOTG TOL KEWEVOD, EMICTPEPEL TOV TEMKO TIVOKAL.

O mivokog pe To KOPUATIO KEWEVOD EMOTPEPETOL 6TV cuvaptnon StartUpload(), n oroia
EMOTPEPEL GTOV YPNGTN, LECM TNG OLETAPNG TOV ¥PNOTH, TOV 0POUO TOV TUNUATOV TOL

dnpovpy”nKay yio to cuykekpipévo apyeio to omoio eneEepydleTon.

A@ol TAEOV VTTAPYOLV TOL TUNLOLTA Y10l TO apyEl0 TPETEL VAL YIVEL 1] EVOOUATWOGCT] TOVG GE
davooparta. oo v evoopdtoon avt kaieitor to poviédo “Universal Sentence
Encoder” g Google [9] péom g Biprobnkng TensorFlow.js [52]. To cuykekpyévo
HOVTEAO peTaTpémel To Keipevo o€ dlavoopata peyébovg 512 daotacewv. To dibdvocua
0VTO OTOTVITAOVEL TNV CNUOGIOAOYIO TOV KEWEVOL OTw¢ axkpiPadg eEnyndnke kot 6to

Kepdiaro 3.

embeddings = [];

for ( i 0; i < chunks.length; i++) {
tensor = await model.embed([chunks[i]]);
embedding = tensor.arraySync()[0];

embeddings.push({
chunk: chunks[i],
embedding: embedding,
source: fileName,

});
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21 GLVEXEW, OTMOC QOIVETOL KOL GTO 7O TAVE OTOCTOCHO KOO, 1) GLVAPTNON
dwTpéyet Tov Tivaka pe ta TUApoTe Tov Keyévov. o kdbe tpunqpo, kodeitor To Hovtédo
TO OMOl0 EVOMUOTAOVEL TO KEIUEVO OE SlovuoUATIKY ovomrapdotact. H cvvaptnon
“embed” tov povtéhov emoTpépet avtikeipevo tomov Tensor [52]. T va e&aybei to
TPAYHOTIKO SIAVUGLO 6TO avTIKEipEVO Tensor, Tpémel va PHetatpanel T0 aVTIKEILEVO GE

wivaxo Kot v dtafoactet To dtdvocpa to omoio epgaviCeton oty TpmTn B€oT).

4.2.2 AmoOikevon Atovuoopatov

Epocov mpoaypatoromBel n petatponn tov kewévov ce dbdvoouo Mpbe 1 odpa va
amodnkevtel o Tunpa. To kaOe Tunpa amobniedeton o€ pia PETAPANTH TOTOL TIvOKa 1
0Tol0L TEPLEYEL TO TUNLO GE KAVOVIKT LOPPT), TO AVTIGTOLYO S1GVuoHa, KOl TO OVOLLO TOL

apyelov 6To omoio aviKel Mg LeTd-0ed0UEVO.

Otav olokAnpwbel n dnpovpyio Tov Stovooudtov Yo OA0 TO KelEVO, akoAoVOEl 1
amoffkevon tovg otnv Tomiky| IndexedDB [29][1] evtdc Tov TpoypAUUATOS TEPIYNONG
tov yprot. llpdto, n epapuoyn eréyyet av vmapyet oM 1 Pdaon kor v ovoiyet,

OLPOPETIKA TPOTA TNV OMovPYEl Ko Emetta TV avolyeL.

H dwdwasio yia v evepyomoinon g Pdong ivor acvyypovn €161 dnpovpyeitor Eva
avtikeipevo tomov “Promise” [30]. To avtikeipevo avtd dnAdvel av pa xpovoPopa
owdkacio €xel oAokANpmOel, kan €nerta emoTpéPel av NTov emttuyng N Oxt. Me to
avtikeipevo avtd dac@aiiletar Tl 1 LIWOLOTY EPAPLOYN TEPYEVEL TNV OAOKANP®OT)

™G SdIKaGiog.

Me 10 Gvorypa g Pdong amodnkevetar to dvopa tng, Kot 0 aplBuog ekdoyng TNg.
Tavtdypova eELEYYEL av LITAPYEL 0 XDPOS 6TOV 0Toi0 Ba amodnkevToHV T dedopéva. Otav
oAoKANpwOel pe emtvyic to dvoryua M M Onuovpyia ¢ Pdong, to “Promise”

OVTIKEILEVO EVIUEPDVEL TO TPOYPOLLLLLOL.

async function storeChunksInIndexedDB(chunks) {

const db = await openDB();
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tx = db.transaction("chunks", "readwrite");
store = tx.objectStore("chunks");
for ( chunk chunks) {
await Promise((res, rej) {
req = store.add(chunk);
req.onsuccess = () res();

reg.onerror = () rej(req.error);

});
}

await tx.complete;
db.close();

Epocov n Pdon sivor €toyun vo deyxtel dedopéva, TO TPOYPOUUO OPYLKOTOLEL UioL
cuvaAloyn yio v Bdor. Mo cuvodiayn ivatl éva cuvoro amd Aettovpyieg St AGHOTOC
Kot ypoyipatog otn Bdon. H Paon €xet yopakmmpiotikd atopukodtntog, ondte OAEG ot

evépyeteg 1 Ba metdyovv 1 Oa aotoyovy pali [29].

Kotd ™ dudpkela g apykomoinong g ovvailayne, mpénel emiong va dniwdel to
avtikeipevo 10 omoio Oa emnmpedost v Pdon, oAAd Kor pe mowo Tpdmo. TNV
oLvyKeKpEVN TepinTmon dnidvetan Tt Oa sloaybodv kot Oa dtaPfactodv ta chunks. Xt
ouVvEYELD, apywkomoleitoan €vag delytng otnv meployn O6mov eivor amodnkevuévo to
“chunks” [29]. AxoAovBwc, apyilel n dwadikooio TG amoONKELONG TOV TUNUAT®V TOL
kewévov. To mpoypappa dafdalel éva mpog €va ta avtikeipeva mov Ppickoviol otov
nivaxo Tov d€xOnKe wg £i0000 1M GLVAPTNON. L& AVTO TOV TTIVAKO, OTWOS TPOAVAPEPONKE,
TEPLEYOVTOL TO KEILEVO, TO OVTIGTOLYO OIAVLUGCLLO, KOl ol Lovadlkn Tavutotnto. To kdbe
otoyyeio Tov mivaxa pe ta Tpia yapoaktnpiotnKa amodnkeveTal, pe T ypnon g nebodoov
“add” [29], to éva petd to GAAO, aVTO EmTLYYAVETOL UE TNV XPHon evog “Promise” [30]
AVTIKEWEVOV. META TNV amoBnKevoT OA®V TV SE00UEVMV, 1] GUVOAALYT] OLOKANPOVETOL

Ko 1 Baon KAeiver.

Kotd ™ dbpketa g dadkaciog avtig, 0 YpoTNG EVIUEPMVETAL Y10 THV TPAOSO NG

EVOMUATOONG, LE TNV YpNom oG papdov poddov [3] (BA. Zynua 4.3).
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Upload PDF file

Choose Files  Graduate-School-Rules.pdf Upload

Embedding 84 chunks from Graduate-5choaol-Rules.pdf...

4085 (Graduate-5chool-Rules.pdf)

2ynua 4.3: Eviuépawon yro AmoOnkevan Tunudrwv

4.2.3 llpopory Eyypaowv

Otoav ohokAnpwbel 1 amobnkevon ToV TUNUATOV Yo KAOE £YYpoQO, GTNV JETOPT TOV
ypnotn TAéov eppaviletar po Aloto pe 6Aa ta £yypago to omoio avéface (PA. Zynuo

4.4). Xpnoonoidvtag Ty Aloto auth 0 ¥pHotng UIopel va Sloyelplotel ta Eyypapo

OAAG Kot To TUROTE TOVG.

Uploaded PDFs
The-University-of-Cyprus-Laws-1989-t0-2024.pdf | | &
Personal_Data.pdf

Aggliki-Prokirixi-xeimerino-2025-2026.pdf

Composition-of-examining-commitee.pdf

Elliniki-Prokirixi-xeimerino-2025-2026.pdf

Graduate-School-Rules.pdf | |

2ynpo 4.4: Aiota Eyypopav

[a v onuwovpyla ™¢ mo =wAveo Alotag YpNOWoOTolEital M Guvaptnon
“populateDropdownFromindexedDB”. Apyikd 1 ocvvépmmon kokei o Pondntikn
ouvvaptnon v “getAllChunksFromindexedDB” n omoia diafaler 6o ta TRt and

v Baon. H cuykekpipévn cuvdptnon ypnoiponoteitot Kot og akdAovdeg Aettovpyiec. H
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oLVAPTNON oVTH avoiyel TV Pdon kot dnuiovpyel o cuvorloyr Tomov “readwrite”
omw¢ akpPmg Kot 1 cuvaptnon “ storeChunksinindexedDB”. ‘Enetta, Bpiokel mov gival
amoOnkevpéva o TuRpaTo Kot too dtodler OAa. Me v OAOKAP®OT ETIGTPEPEL TO

TUNUOTO TTOV SLoPACTIKOVY.

getAllChunksFromIndexedDB() {
db = await openDB();
tx = db.transaction("chunks", "readonly");
store = tx.objectStore("chunks");
chunks = await Promise((resolve, reject)
request = store.getAll();
request.onsuccess = () resolve(request.result);
request.onerror = () reject(request.error);
1
db.close();
return chunks;

}

1 ovvéyeln, n cvvaptnon emaéyelt to HTML container to omoio ypnoionoteitat yio
v AMota tov apyeiov. AkohovBwmg, emdéysl to dvopa Tov apyelov amd TO. LETA-
ogdopéva tov kébe tunpartog. Mo vo eEacparioet 6TL o KaOe apyeio Ba sppavileton
uévo pio opd ypnotponotel v doun dedouévov “Set” [31]. Téhog, dnuovpyel Eva

<div> element oto onoio Tpochétet To Gvopa Tov apyEiov.

To xaBe Ovoua apyeiov mpémer va egivor emALE o amd TOV YPNOTN £I01 OOTE VA
emutpénetal M eneEepyacio tov. ‘Etot, 1 cvvdptnon dnuiovpyet Eva <span> element to
omoio kaBotd T0 KABe Ovopa apyeiov emAeEo yio tov xpnot. Tavtdypova pe v
dnovpyia tov element gpeavilel otov xpHot v duvatdtTo va doypdyet To apyeio

amd v Paon, avt n Aettovpyio emeEnyeiton 6TV GLUVEKELD.

Emunpdobeta, o ypnotmg pumopel va emidéet éva £yypapo yio va 0l OAL T TUALLOTO, TO
omoilel TO OVTITPOGMOTEVOVY. AVTN N AELTOVPYiO. TPAYUATOTOLEITAL e TV XPNON TNG
ovvaptnong “showPdfDetails” n onoia maipvel mg €icodo 10 dGvoua Tov apyeiov Kot To

ovykekpuévo element to omoio enélee o ypronc.
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Apyicd, 1 ocuvapTnon ot ETOALEL TNV JIETOPT] TOV YPNOTI DCTE VO ELPOVICEL TIG
AEMTOUEPELES Y10 TO CLYKEKPIUEVO EYYpapo (PA. Zymua 4.5). X cvvéyela, dafalet ta
TUNUOTO KEWWEVOD TOV CLUYKEKPIUEVOL apyeiov pe T xpnon wog Bondntikng pedddov
“getChunksBySource” [29] 1 omoio eivar wapdéupol pe TNV GLVAPTHON
“getAllChunksFromIndexedDB”, pe 1 dwapopd 6t1 maipvel g €i6000 T0 GVOUO TOV

apyelov yio 1o omoio BELEL va EMGTPEWYEL TOL TUULATOL.

— Back Personal_Data.pdf |:|

Chunk 1 |:|

Your personal data: Information about graduate students
CONTENTS 1 Summary 1.1 Scope 2 Policy 2.1 Who we are
2.2 What information do we collect about you and how do

- b

we collect it? 2.3 How do we process your personal data? 2.4
Who do we share your information with? 2.5 Other ways we
may share your personal data : 2.6 Do we transfer your data
outside of the European Union? 2.7 How long do we keep
your personal information for? 2. 8 Students’ use of personal
data 2. 9 Your rights 3 Glossary 4 Contact us 1 Summary 1.1

Scope This document applies to vou. the araduate students v

2ynpo 4.5: Aemwrouépeies Eyypagon

"Enetra, dwofdlet to kabe tunpo £va pog Eva. XpnoLomToldvTog To 0E00UEVA TOL fvat
amofnkevpéva yio kdBe Tunqpa kelévov etodlet v dtemaen ypnot. o kabe tunqpoa
apovctalel Tov apBud tov, Kot To Kelpevo 1o omoio aviumpocwnedel. Eniong, divel tnv
dvvotdTTo. 0TO YPNOTN Vo dypayel GuYKekpuéva tunpota mwov embopet. Ot

dladKacieg dayeiplong TV eyypaemV avaADOVTOL GTO ETOUEVO VITOKEPAANLO.
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4.2.4 Awygipion Eyypaoov

‘Evag tpémog pe tov omoio o ypnotng dtayepileton T1g €yypoeéc eivar 0Tl umopei va
dwypayel oAdkANpo 0 Eyypago, nali pe ta tupatd tov. Avtd yivetar 0tov emhéEet To
glkovioto — xovumti, [3][4] tov kédov dimho amd To Gvoua Tov apyeiov. MOAC TatHoEL TO
€1KOVI010 0 ypnong koAeital n cvvdptnon “deleteChunksBySource(fileName)”, n onoia

déxetal og 16000 10 dvopa Tov apyeiov To omoio embupel va daypdyet o ypNOTIG.

H ovvéaptnon avt Aettovpyei pe tov id10 tpdmo dmmg kou 1 “storeChunksinindexedDB”
N omoia amoBnkevel Ta TuqpHoTA. Apyikd, evepyomolel v Pdomn Kot apyucomotel o
ovvoliayn tomov “readwrite” [29] n omoia éxel mpocPaom ota tpuquato (Chunks). Xt
ocuvéyela, 1 ovvaptnon dwPdlel Ao ta amodnkevuéva tunuato g Pdong pe v
Bonbeia g ovvaptong “getAllChunksFromindexedDB”. ‘Enetta, dwapdlet to tunqpota
OV AVAKTNOE £Va TTPOG £vaL Kol OGO AVIKOVV GTO GUYKEKPLUEVO £YYPOUPO T, dLorypapet
amd v Pdon. O éleyyog yia 10 £yYpOpo GTO 0010 AVIIKOVV YIVETOL LE TNV GUYKPLOT TNG
HETOTANPOPOPIaG “SOUrce” pe v €6000 TNG GLVAPTNONG. XTO TEAOG 1 GLVOAAAYN

oAokAnpmveton kot 1 faon kheiver [29].

Me mapdpoto tpdmo o ¥pNoTng £xel TNV dLVOTOTNTA VO SyPAYEL GUYKEKPIUEVO TUN QL
oV €yYpaeov and v Pdon. H dwadikacio yio tnv d1aypagr] GUYKEKPIUEVOL TUNLOTOG
elvar Ayotepo mepimhokn a@ol dev amattel TV avaKTNon OA®V TOV TUNUATOV AT TV
Baon. H gicodog g cuvdptnong mov givar veehBovvn yio v doypor| Tov TUNHOTOG
glval 1 TOLTOTNTA TOV GLYKEKPIUEVOL TUpatoS. Emopévac, ) dtoypagn yiveton ebkoia

LE TN XPNOTN TNG TAVTOTNTOG oVThG Ko T uéBodo “delete” e IndexedDB [29].

Ao, vIapyeL N SLVATOTNTA O YPNOTNG Va dlaypdyet To Tévta ard v Bacn. Otav o
APNOTNG TOTHCEL TO KOVUTL Yl dtoypa@r] OAOKANPNG TG PAong KaAgital 1 cuvaptnon
“clearSessionindexedDB”. H cuvaptnon avty Ppiokel 10 dvopa TNng GLYKEKPIUEVNG
Bdaong mov BéAel va dwaypdyel o ypnots. Me Bdon avtd to dvopo kalel v pébodo
“deleteDatabase” [29] tng IndexedDB kot dwaypdoet v cvykekpuévn Paon. Télog,
EVILLEPADVEL TO YPNOTY YO TNV EMTVYIL TNG OLLYPOPNG KOl PEPVEL TNV AloTO PE TOL apyEiaL

(BA. Zyfua 4.4) oy apyikn g Hopen.
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4.3 Avaivon & Anavinon Epoticeov

H @optwon kol n amobnKevon Tov eyypaemv Kot TV TUNUATOV TOV KEWWEVOD OMOTEAET
™ p®O™ Poocikn Asttovpyio. Apod oAokANpwOel 1 dadikacio avtr, o ¥pPNoTNg eivor
A éov og Béomn va aAAniosmidpacet pe éva Meyddo I'howooikd Movtédo Kot vo, poTnoeL
amopiec oyxeTikd pe to Eyypaga mov ovéPace. Tovtdypova 10 cvoTNUO €xEl TNV
SLVOTOTNTO VO TPOCTATEVGEL TIG EPMOTNOEL TOV YPNOTN, OAAAL Kol TO OEGOUEVA TOV UE
xpPNon oAyopiBpmv 11OTIKOTNTOC. XTIC ETOUEVEC LITOEVOTNTEG B avalvBel o TpdmOC e

TOV 07010 TPUYUATOTOIEITOL 1] OAANAETIOPOOT) TOV Y¥PNOTN UE TO HOVTELO.

4.3.1 Evpeon Zvpgpalopevov

2V SlETAPT) TOV YPNOTI LIAPYEL £VOL TEGIO TO OO0 EMTPEMEL GTOV XPNOTN VO LITOPAAEL
v epadon Tov (PA. Zynua 4.6). MOl oteilel TNV epdTNOT 0 ¥PNOTNG, TO TEdIO AVTO
kaAel v ovvaptnon [28] “handleUserQuestion” n omoia givar vrevbovn yio tov

GUVTOVIGUO TNG AAANAETIOpaONG.
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Ask a question about the PDF

PrivateLLM:

Welcome!

You can upload one or more PDF files, and then ask questions about their content.
I'll use an Al model to find and answer based on what's inside your documents.

You:
Tell me about the UCY laws

PrivatellM is thinking..

rType your question... Ask

Zynua 4.6: IThaioio Xovouidiog

H ocuvépmmon opywd Aopupdver v €pdTNON TOL YPNOTN KOl TNV OTOONKEVEL ©C
petapAntn. Eniong, evnuepovel v diemapn] Tov xpnotn eReavioviag v pMmTNON TOV
®¢ véo punvopo. (PA. Zynuo 4.6). Xt ocvvéxelo to cvotnua eoptdvel to “Universal
Sentence Encoder” tg¢ Google [9][52] yio va T0 xpNGIUOTOMGEL GTHV ETOHAGIO TNG

epMTNONG oL Ba 6TEIAEL 6TO LOVTENO.

‘Enetta, to ovotypa ypnoonowmvrag to “Universal Sentence Encoder” petatpémnetl tnv
EPMTNOT TOL YPNOTN GE OSAVUCUN, OTMG OKPPAOG UETETPEYE Kol TO, TUNUATO TOL
KeWévov. Avtd 1o Prpa givorl amapaitmto €161 dote va. pmopel v mparypatomotn et

OLOVUGLOTIKT GUYKPLOT TNG EPMTNONG LE TA AmoOnKeELUEVO TUNLOLTOL.
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AxoArovBwg, n ouvapTNoN KoAel ™mv BonOntwn ouvapTNoN
“getAllChunksFromIndexedDB” [29] ywo vo mépet OAa To TURpOTO KEWEVOL TTOVL Do
ypewotel. EmmpdcOeta, 10 cOotnuo apyikomotel Tig peTafAntéc otig omoieg Oa
amoOnkevLTOHV T0 GLUEPALOUEVO TTOV GLOYETILOVTAL LLE TNV EPATNOT TOV ¥PNOTN. AKOUN,
T0 cUOTNUO ayVoel HIKPG Tufpata To ool kKpiver 6Tt dev Ba glvan yproya yio tnv

amavInon g epatong. Tétown TunpaTa eivar ot KEQOASEG TOL KEWEVOD 1 01 TIVOIKEC.

A@oD PETATPEYEL TNV EPMTNON GE OLAVLGLLOL, KO OTOKTIGEL OAOL TOL TUNLOLTO KEWEVOD TO
cvotnua TOpo Bo Kdvel GOYKPIoN TOL SVOGHOTOC TG EPAOTNONG, UE TO LVITOAOUTOL
dwvocpata. H dwvoopatikny ovykplon ekteAeitar pe v Pondntikr cvvaptnon
“cosineSimilarity” n omoia maipvel ®g €i6060 TO Stdvvop EpMOTONG, Kol TO KAOE

Voo o TOV TUNUATOV £va TPOG VL.

function cosineSimilarity(a, b) {
const dot = a.reduce((sum, ai, i) => sum + ai * b[i], @);
const magA = Math.sqrt(a.reduce((sum, ai) => sum + ai * ai, 0));

const magB = Math.sqrt(b.reduce((sum, bi) => sum + bi * bi, 0));
return dot / (magA * magB);

H ovvdptnon avt) akoiovBel axpiBaog v e€lowon ™ cuvnTovoEdovS OPLOLOTNTOG.
Apycd Bpiokel To E0OTEPIKO YIVOUEVO TV OVO OLAVUGUAT®V TOV OEYXETAL WG £16000. XN
ocuvéyeln, Pplokel to pétpo tv 6V0 dvucudtov Eeywplotd. Xto TEAOS dtaipel To
EC0MTEPIKO YWVOUEVO HE TO ywoOuevO TV ovo pétpov. H tiunf mov vmoloyilet
OVTUTPOCMOTEVEL TNV CNUOUCIOAOYIKT] OHOIOTNTA TV dVO OVUGUATOV OTTM¢ £ENYNONKeE
Kot 0710 Kepahawo 2 [65]. A&ilel va onueimBei 6t Tiuf avt kopaivetat omd 1 puéypt -1,
AL 1) TOAVOTNTA 1) OLOLOTNTA TV OVO SVUGUAT®V VO Vot apvnTiKT, OnAaon ta S0
dwvocpata va €govv avtifetn onuacia, gival apketd pKpy o€ KOAQ EKTOIOELUEVA

povtéda 6mmg to “Universal Sentence Encoder” [9][52].

H tyn opowdmrog petald tov 00 SovVUCUATOV EMIGTPEPETOL GTNV GLVAPTNON
“handleUserQuestion” n omoio v amobnkevel og évo avtikeipevo pali pe 1o Keipevo
TOV TUNLOTOG, KoL TO £YYPOpO 6T0 omoio avikel. Otav vroloyiotel | opoldta Yo kéhe

TUNUO. LE TNV EPATNOT, TaSIVOLOLVTOL T dtavououata o€ pBivovoa oelpa pe Pdon to
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cosine similarity tovg. Avtd €yel ©OC amOTEAEGO, TUALOTO TOV EIVAL CYETIKG UE TNV
gpw™OMN, Ko dpa. £xovv cosine similarity kovid otnv povada, vo gpeavifovratl TpdTa
[65].

O ypnomg mpwv otelhel TV EPOTNOY GTO GUGTNUA, EXEL TNV EMAOYN VO EMAEEEL TOCH
ocvpppaloueva Ba dexdel 10 YAwooikd povtého g eicodo (PA. Zynua 4.7). To cvotnua
MG TPOETIAEYIEVT] TIUN EYEL TO 5.

How many chunks from the

PDF will be used to answer
your question. /

Chunks

2ynua 4.7 Emiloyn ApiQuod Tunudrwv

Me Bdaon avtd tov opldpd o cVoTNHO ETAEYEL T0. K O OYETIKA TUAUOTO Y10, VO,
ypMnoonomoel ®g cvpepalopeva. Téhog, evavel Ola ta cvpppalopeva poli. Ocov
aPOPA TNV OEMOPN TOV YPNOTH, TO CLGTNLA ELEAVICEL Ta TUNATO T omoin Oa oTeilet

6710 YA®WGGKO povtédo (BA. Zynua 4.8).
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v O, Context Chunks

From: UndergraduateProspectusEM 24-26.pdf
Chunk #1:
cts, as well as issues of protection of collective consumer interests and

- b

alternative dispute resolution. Students are asked to interpret and apply
relevant legislative provisions and case law through case problems
based on actual cases. LAW 463 Comparative Law (& ECTS) The course
addresses legal diversity and the method of studying foreign legal
systems, as well as comparing legal institutions. The course examines
the basic characteristics of a legal system (legal sources, administration
of justice system, notions of law, legal education and organisation of the
legal subject matter in fields, outside influences), the categorisation of
legal systems in "legal families” and the use of defining notions, such as
legal system, legal tradition, legal culture. We also consider the

=

2ynua 4.8: Eupdvion Zouppalopevwov

4.3.2 Emkowovia pe N'oocikd Movtéia

To ovoTNUa TPOGEEPEL TNV SLVATOTNTO GTOV ¥PNOTH VO EMAEEEL UE OO YAWGGIKO
HOVTELO B OAANAOETIOPAGEL, ETIAEYOVTOG TO LLE TNV YPNOT KOG YOS TAoNyNong (BA.
Zyua 4.9 kot Zyua 4.10). O xpnog €L TV EMAOYN VO EMKOWVMOVIGEL LUE LOVTEAL
puéow tov HuggingFace Inference [17], aAAd kot pe poviéda to @A0EEVODVTAL GTOV
tototomo tov “ChatUCY” [53].

Hugging Face ChatucCy

@ Hugging Face APl Token (i

hf ... ‘ Clear ‘ Mistral W

You can get your token from Hugging_Face Tokens.

Zynua 4.9: Emidoy HuggingFace Moviéloo
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Hugging Face ChatUCY

= Select ChatUCY Model

Llama3.1 v

Explore more in ChatUCY.

Sy 4.10: Emiloyii ChatUCY Movtélov

H emowovia pe to Hugging Face emtuyydvetor pe v ypnon tov Hugging Face
Inference [17] to omoio evepyomoteitanr pe v ypnon API calls. To Hugging Face
Inference npocpéper peydra yYAoooikd poviélo to omoio givat o1 EKTOOELUEVA KoL

euo&evovvtar oto Hugging Face Hub (BA. Zynua 4.11).

Repository

Y
creates . builds = initializes .| deployed ._8 %
endpoint | container o compute endpoint
User ‘ Applications /

User
T

Y

custom
container

Zynuo 4.11: Aigypouno. Aertovpyiog Hugging Face Inference [17]

H ypnon tov Hugging Face Inference sivat dopedv odrd £xel meplopiopods oty xprion
Tov kGBe poviélov. ['a v KAnon poviéhov péom tov APl ypetaleton | amdktnon evog
API token. H dwadikacia yio tnyv andktnon evog token givorl ehkoin kot Tpoypatonoteiton

puéom G emionung wotooeAidag tov Hugging Face [16].

["o Tov cvykekpyévo okomd, apkel 0 TOTOG TOL KAEWOV Vo givar LOVO Yo avayvmon
(BX. ZyMua 4.12). H emikowvovia dev amattel v €yypoen 6€ YA®oo1kd poviédo, mtopd

HOVO TV avayveoon Kol T0 KaTtéBacpo LovTEA®Y. e TePITT®Mo™ oL 0 ¥pNoTnS emBupel
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va avePdoet 01kd Tov HOVIEAO otV 10T0cEAda, M va emeEepyactel mepleOUEVO,

amorteiton 1 dnpovpyio evog KAWL £YYPOUENG.

< Create new Access Token

Token type

Fine-grained [WGEEE Write
© This cannot be changed after token creation.
Token name

PrivateLLM

This token has read-only access to all your and your orgs resources and can make calls to Inference Providers on your behalf. It can also be used to open pull
requests and comment on discussions.

Create token

Zynuo 4.12: Aguovpyio Kleidiod Avayvwons Méow Hugging Face

O «dBe ypfotg o omoiog emiBupel var xpnoYoTooEL KAmolo poviélo and to Hugging
Face givat amapaitnto vo onpovpyncel 10 TPOCHOTIKO TOL KAWL Kot Vo TO €164YEL GTO
€101K0 Aaic1o ¢ dtemaenc (BA. Zynua 4.9) ®cTe va UTOPEGEL TO GVGTNO, VO, TO SNADCEL

GTNV EMKOWVOVIOL.

MOoAG 0 ypMotng 1odyel To KAEWT T0 6710 €101KO TAiclo Bo Adfetl prvopa 0Tt TETVYE 1
gloaywyn. Xe avtifem nepintmon, o ¥pNoTNG EVUEPOVETAL OTL 1] SLOOKOGIN VITOBOANG
oL KAEW0V 1oL amétuye. To KAewdl Tov ypnotn amobnkedeton otnv tomkn Pdorn Tov

16TOTOTOL TOV. AVTO gUTAOLTICEL TNV TTPOCTAGIN THG WBIOTIKOTNTAG TOV KABE Ypriot [33].

storeHuggingFaceToken(token) {
if (token && token.startsWith("hf_ ")) {
userHuggingFaceToken = token;
sessionStorage.setItem("hfToken", token);

showCustomAlert (" () Hugging Face token stored.");
} else {
showCustomAlert(" X Invalid Hugging Face token format.");

OvclooTiKA 0 £AeYX0G O OTO10C TPAUYUOTOTOIEITOL Y10 TV EYKVPATNTA TOV KAEW0V gival

av apyilet omd “hf ”, dmwe dha ta KAed1d mov Tapdyel to Hugging Face. Xt cuvéyeia
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g dwdikaciog vmhpyovv emmpdchetor €Aeyyor Ocov a@opd TNV emTLYiO NG

EMKOVOVING.

EminpocOeta, o xpnotng Exet Ty SuvatoOTNTA Vo S1oypAayEL TO KAELDT TOL OTd TV TOTIKN
oV Bdon. H daypaen mpaypotonoteitat pe tnyv emioyn tov kovumot “Clear” to omoio
Kaiel v ovvaptmon “clearHuggingFaceToken”. H cuvaptmon avtn givol veevfovn va

Slyphyel teheimg To KAWL amd v PAomn, Kol va EVNUEPDOGEL TOV XPNOTNH Yo TV

dlypaen ovT.

Ortav o ypnotng oteidet pa epdnomn o€ évo povtého uécw tov Hugging Face Inference
kakeitar | cvvaptnon “queryHuggingFaceLLM” 1 omoio avolappdvel Ty extkovmvia,
peto&O tov Hugging Face kot tov ocvotiuotog. H cuvaptmon apyikd eléyyel ov o
YPNOTNG £XEL E10GYEL TO KAEWT TOV, G€ TEPITTOON OV TO KAEW dev givar amodnkevpévo

EVNUEPDVEL TOV YPNOTN OTL Y10 VO TPOYMPNGEL TPEMEL VO TOPAYWPNOEL KAELOT.

AxoAo0BmG 1 cuvaptnon dnuovpyel v epdon v onoia Ba oteilel oto poviého. H
dwdkacio g dnuovpyiag e epMTNONG OTNV 6OOTH ™G Hopen Ba enynbel otnv
enduevn vroevatnto. Ao, onuovpyndei To cootd prompt akorovbei ) emikovovia pe
10 povtéro. Xg avtd 10 0TAd0, N CLVAPTNON KOAel TO HOVTEAD OV &xel emAEEEL O

ypNotng Ko otédvel POST request.

selectedModel =
document.getElementById("hfModelSelect")?.value ||
"mistralai/Mistral-7B-Instruct-ve.3";

response = await fetch(
“https://api-inference.huggingface.co/models/${selectedModel} ,
{
method: "POST",
headers: {
Authorization: "Bearer tokenToUse} ,
"Content-Type": "application/json",

}s
body: JSON.stringify({

inputs: prompt,
parameters: {
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max_new_tokens: 750,
temperature: 0.7,

}s

DL
}
)5

210 obotnuo T0 TPOoEmAeYHEVO poviédlo eivar to Mistral pe 7 Sioekatoppvplo
napapétpovg [27]. ‘Enerta, n cuvaptnon oapyilel v dwadikoocio tng onpovpyiog evog
artquatog POST. To POST request givat pia péBodog tov mpwtokdirov HTTP 1 omoia

YPNOUOTOLEITOL Y10, TNV ATOGTOAN SES0UEV®Y A0 TOV TEAGTN TTPOG TOV dlakopotn [46].

211 GLVEXELD, OPYLKOTOLEL TIG KEQPOUAMOEG TOV QUTHLLOTOG Ol OTOIEG TEPLEYOVV TO KAELD TOV
YPNOTN Kot TOV TOHTO TV ddOUEVOVY TTOV Ba GTEILEL. TNV TPOKEWEVT TEPITTOOT O TOTTOG
oL avTikelévou mov Oa oteiket eivar JSON [10]. Enopevo Pripa eivor ) dnuovpyio tov
JSON oavtwkeipévov mov Oa otodel. Qg gicodo onimvetor to prompt to omoio

KOTOOKEVAGTNKE TTPLV, EVO ONADVOVTOL KOl CUYKEKPLLEVEC TAPAUETPOL.

Ot mapapetpot ot omoiec mepiéyovrat oto JSON avrtikeipevo givat o “max_new_tokens”
Ko To “temperature”. H mpdtn mopduetpog ONAGVEL TOV HEYIGTO aplOpd XOpaKTP®V TOV
omoio Ba mepiéyel n amdvrnon tov povrélov. H dgbtepn mapduetpoc onimvel moon

elevbepia yio eEgpedvnon €xel T0 LOVTELO.

A@QoV emoTpéYEl AmAVINGTN TO HOVTEAO, 1| GLVAPTNOY EAEYYEL TNV KOTAGTOCN NG
ATAVTNONG. LVYKEKPIUEVE EAEYYEL AV M KATAGTACT TNG OMAVINGNG TEPLEYEL TO GPOALLOL
402 1o onoio gppaviletat 0tov 10 KA1 Tov Yprot Eenepdoet To enttpendpevo 6pto [17]
KO TOV EVIUEPADVEL Y10, TNV KOTAGTACT aVTH. ALAQPOPETIKE, oV LITdPYEL 0mo10oMTOTE GALO
GOAALO, | GUVAPTNGT EVIUEPDVEL TOV YPNOTN OTL LINPYE TPOPANUA GTNV EMKOWVMOVIOL
ue to Hugging Face. Téhoc, 1 cuvaptnon givarl veedBovn va. EXOTPEYEL TV AmAVTINOT,

av avt £pel yopic cpaipara.

EvaAloktikd o ypotng €xel v duvatoOTNTO VO EMIKOWVOVIGEL PUE LOVTEAD T OTTOloL

@A0&evolvTal 6€ EIKOVIKO Pnydvnua oto epyactiplo Awyeipiong Xvomudtov Baoswv
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Aegdopévov  oto  IMavemotmjuo Kompov [54]. To yAwoowd poviélo ovtd
ypnowonoovvior oty totocerido ChatUCY [53], omv omoia o ypnotng €xel v

SVVOTOTNTO VO ETIKOIVOVIGEL LE QLT

Y10 ovotnua PrivateLLM o ypriotg éxel tnv duvatdmra vo eTAEEEL Eval 0O TOL LLOVTEAQL
aVTA, PE TNV YPNON TOL AVOTTVOCOUEVOL pHevoD (BA. Zynua 4.10), kot vo oteidel og

eketva TV epmTNOT TOV EMOLLEL.

H emkowovio pe to ChatUCY mpayupotomoteiton pe tqv xpnon g GuvapTnong
“sendToChatUCY” n omoia kokeitat omd v cvvaptnon “handleUserQuestion” vid tv
npovmdOeoT O0TL 0 YpNoTNg Exel emhé€el va emkowvavioet pe to ChatUCY avti pe 1o
Hugging Face. H cuvaptnon ovt maipvel og £i6od0 v €p@TNON TOL XPHOTN, Kl TO

ovuepaloueva.

body = {
model: selectedModel + ":latest",
messages: messages,

websearch: R
clientSideRag:

H ovvéptnon dnuovpyei 1o avtikeipevo “body” to omoio opilel to aitnuo. mov
anootéAetar oto APl tov ChatUCY [53]. To aviikeipevo avtd mepiéyel técoepa
ototyeio. To TpdTO ONADVEL TO OVOLO TOL HOVTEAOL aKPIP®G e TOV TPOTO oL £ivar
amoONKELIEVO OTO EIKOVIKO pUnyavnia Tov epyactnpiov. H debtepn mapdpetpog mepiéyet
TNV EPAOTNOTN UE TNV 00T Lope1 yia. ta povtéra Tov ChatUCY. O tpomog pe tov omoio
onuovpyeitar n cvykekpluévn epdon Bo avoivbel oty emduevn vroegvotnra. Ot
tehevtaieg 600 mapapeTpotl apopovv Aettovpyieg tov ChatUCY tig omoieg dev alomotel

TO GUGTILOL.

response = await
fetch("https://chatucy.cs.ucy.ac.cy/send_message", {

method: "POST",
headers: {
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"Content-Type": "application/json",
¥

body: JSON.stringify(body),
credentials: "omit",

});

H ovvaptnon dnuovpyei éva Fetch APl to omoio givar veedBuvo yio thv avéktnon
dedopévav and va dakopot. Exel dnldveton to endpoint, To onoio gival 1 dtadpoun
URL tov dtakopot otov omoio amoctéAlovtat To, othpata. To cuykekpiévo endpoint

d€ eTAL UMVOLLATO KOL ETGTPEPEL ATAVINGT).

H emkowomvia pe ta poviéda oto ChatUCY mpaypotomoteiton pe aitmua POST, 6nmg
Ko M emkowvmvia pe to Hugging Face. tnv ke@aiida dnAdvetatl 6Tl To ded0UéEVE, TOL
B otadovv 6to povtého Exovv JSON popen| kot énetta petatpénet to “body” o JSON.
Téhog, N emkowvovia dev arartel 6Toryela 1} 0omol0cdToTE LopPNG TawTomoinor. TElog,

N ovvaptnon daPalet Kon enelepydletar TNV andvINGT) TOL EMGTPEPEL O OLUKOUGTIG.

4.3.3 Eneéepyacio Epotipartog

H Xoywm g onupovpylog ¢ epdtong eivor 10t kot yio Toug VO TPOTOVG
emkowvoviag. H epdmon apywd tepthapfdavet v 1otopia TS cuvouiMag €161 ®GTE TO
povtédo va yvopilel 6ca eimmdnkav tptv. X cvvéyela, Tpootifeviat To cupppalopeva
ta omoia avaktnOnkay pe v pébodo RAG. Téhog, To prompt courAnpoveton pe v
gpOTON TOL YPNoT. 'ETol, dnuovpyeitoan g evavayvootn epotnon pe kabapn doun
Y KaAVTEPT K0B0odynon tov YAwooikol poviéhov (BA. Zynua 4.13).
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SESSION CONTEXT OR

HISTORY EMPTY STRING
FINAL USER
— —
PROMPT QUESTION

2ynua 4.13: Pon Karooxevns Telikig Epcatnong

H cuvopAdia amofnkevetotl cuvexde otnv Tomikn fAcT TOL 16TOTOTOL TOL KABE YpNoTN
[33]. Avtd mpayuatonoteitar owtdOpaTo KAOE POPA TOV O YPHOTNG GTEAVEL £VA. VOO,
o610 ocvotua. H cvuvdptmon mov eivar vevBovn yia v amobnkevon tov unvoudtov

eivo n “saveChatMessage”.

function saveChatMessage(sender, message) {
const key = "“chat_history ${currentSession} ;
const history = JSON.parse(localStorage.getItem(key) || "[1");

history.push({ sender, message });
localStorage.setItem(key, JSON.stringify(history));

H &ic0d0g ¢ cvvaptnong eivan n petafintr “sender” n omoio VTOINADVEL OV TO LHVOUA
otdAONKe amd TOV pNoTN 1| Ao TO LOVTELOD, KoL 1) LETAPANTN “Message’ 1 omoia meptéyet
TO pnfvopo. Apyikd, m ovvaptnorn omuovpyel éva povadikd kAl yw v kdOe

cuvopMoa. ‘Emetta, eA&yyet av To KAWL VITAPYEL ON, OV VILAPYEL POPTMVEL TOL LNVOLLOLTOL
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amd Vv Pdon v omoio avimmpocorevel [33], dapopeticd onpaivel 6Tt SV VITAPYOLY
unvopoTo otnv cuvopdio. AkoAoVO®G, HETATPEMEL TNV GULVOMIAIN GE TivoKa Kot

npocBétel To unvopa oe avtov. To unvopa €xel v akdAoLON Lopen:

{ sender: "user", message: "What is AI?" }

Téhog, emavapépetl v 1otopia TG ovvopriog oe JSSON avtikeipevo yia vo uropet va

amofnkevtel oty oMk Pdon Tov xpnotn [33].

key = “chat _history ${currentSession} ;
fullHistory = JSON.parse(localStorage.getItem(key) || "[1");
recentTurns = fullHistory

.slice(-6)

.map((m) “${m.sender "user" ? "You" : "PrivatelLLM"
m.message} )

.join("\n")

O tpodmoc mov mpootifeTor N Topio. TG CLVOUMOG OTIS EPMTNCELS TOV dEYOVTOL TOL
povtélo tov Hugging Face kot to poviého tov ChatUCY dagpépovv. ‘Etot, eivan
anmopoitntn 1 enegepyasio g wotopiag Tpwv v Tpodcheon g oty epdnon. H ypnon
NG TPONYOVLEVNG GUVOLIMOG GTNV EPMTNON EVOL CNUOVTIKT] OGTE TO LOVTELD VoL £XEL
TEPLGCOTEPES MANPOPOPIES Yo OTL emdOnKe mponyovUEvms, ympic va ypetdletal va.

enavaAneOel otnv epO®TNON TOL YPNOTN.

Io v dnovpyia ¢ wotopiag 1 onoia Oo otaAei oto Hugging Face Inference n
ovvaptnon “handleUserQuestion” @optdver OAn v ocvvophio. M omoia  &ivor
amonkevuévn omv tomikn Paon [33] kar v petatpénel oe JSON avtikeipevo. Xt
ocuvéyela, Pplokel T £EL O TPOCEOTO UNVOLATO, ONACON TPIO OO TO. UNVOUATO TOV

¥PNOTN Ko Tpio omd To PNVOLOTO TOV YAWMGGIKOD LOVTEAOL.

AxoloVBmG, LETOTPEMEL TOL UNVOUOTO GTNYV CMGTH HOPPN MOTE Vo ivol 0E10TOMGILN
amd 10 povtéro. Metatpémel ta pnvopata Tov “user’ g “You” Kot to. unvopaTo ToV

“bot” ce “PrivateLLM”. Me avtd 10 TpdmO, TO pOVTEAO pmopel vo. pdber mwidg
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OVTOTOKPIVETOL TO GUOTNUO, Kot £€TGL VO OOVINGEL PE mopouolo tpomo. Téhog, 1

GLVAPTNGOT CLPPATTEL OAN TO UNVOLOTO TG CLVOUIALOG G Uid GUUPOAOGELPAL.

H ddkacio eEaymyne g 1otopiog TS cuVOIALNG SLOPEPEL OTAV OTTOCTEALETOL GTO
ChatUCY og oyéon pe to Hugging Face APIL. O Adyog &ivar o TpoOTog e TOV 0Toi0
dwpalel ta POST autrpata 10 oOoTnHo S10QEPEL MG TPOS TNV avAOEST] TOV POAOV TOV
HOVTELOL Kol TOL poAov tov ypnotn [53]. T v petoTpony oty cOOTH HOPON
mpaypatonolgiton pe v Pondntikn ocvvaptnon “convertHistoryForChatUCY”. H

ouvaptnon avty petotpénet to “hot” og “assistant”, evd to “user” to agnvel dnwg eivor.

21 cvvEXEL, aveEAPTNTA LE TO TPOTO EMKOWVMVIOG LE TO YAMGGIKO LOVTELO, 1| 1oTOpia
cuvoptMag palt pe to ovuepalopeva ta omoia amoktHOnKav mpy evavovror poli.
‘Emetto mpaypotomoteiton pia ektipnon yo tov opifud tov tokens ta oroia 0o otaiovv
610 YAwoowkd povtéro. H extipunon avt eivan amapaitnmm dote vo unv EEnepactel 10

op1o.

const encoder = window.GPT3Encoder;
function estimateTokenCount(text) {

if (!encoder || !text) return ©;
return encoder.encode(text).length;

}

"o Tov okomd g extipumong ypnotponoteital n Bipaodnkn “GPT3Encoder” n omoia
Tpocopotdlel Tov Tpodmo e tov omoio ywpilel évo YAWookd Hovtélo To KeiEVo G€
tokens [51]. H cuvdptnon 1 omoia kével Ty ekTipnon Toipvel og £i6080 To KeipEevo, o€

oLTH TNV TEPIMTOOTN TN GLVORIMA, pall pe ta cupEpalopeva, MG GVUBOAOGELPA.

‘Emetta, pe v ypnon tov encoder 1 uporocepd LETOTPERETAL GE VAL TIVOKO, O OTTO10G
nepiéyel token ids. Ta tokens pmopei va eivar eite Aé€erg, eite koppdtio AEEemv, 1| oKOUN
Kot onpeio otiéng. Xto téhog 1 cuvdptnon emotpépel To TAN00¢ Twv token ids o omoiog
QVTITPOOMOTEVEL Uiot KTiunon vy tov apud tov tokens mov mapdyovior pe v

cuvoptMa Kot To GUPEPALOUEVO.
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To 6pro yio kéBe prompt givor Kowvo yio v pMTNOT KoL TNV ardvTnon. Avtd onpoaivet
ot av n epatnon nepéyet 2000 tokens kot o dpro eivor 4000 tokens, yio v amdvinon
TOL povtélov meplocebovy povo 2000 tokens. Ovclootikd o kabopioudc evoc opiov
eléyyov dacparilet 6Tt 0ev Ba vapEovv cpdipata yio to péyebog g epodtnone. 'Etot
Y10, GKOTOVG TTPOANYNG GOUAUAT®V GTNV GLVEAPTNON VITapYEL To Opto Tv 2000 yio ta

cupepaldpeva Kot TNV 1oTopia TG cuvopuAiog padi.

AxolovBwg, mpayuatomoleital o dvvoukn  emeEepyacio tov  peyéBove TtV
ocvpppalopevov kot g ocvvopdag. H emelepyacio mpaypatomoteitar pdévo av to
ouvovacpévo Keipevo Eemepvael to opro tv 2000 tokens. Av ypetaleton eneepyacio
1ot daypdpel o 2 Mo moAld pnvopoto and v cvvopidia, Kpatdvtog to 4 mo
npoéoeata. ‘Enerto, mpaypatonoei Eava pio ektipnon tov oapbpov tov tokens tov

GLVOVACUEVOD KEIHEVOU.

AxoAov0mg, av To cVVOVAGUEVO KelpEVo Egmepvaet akdun To péyioto aptbud twv tokens,
Kével emavaAnymn Kot apoipet Eva tpog Eva ta cupepaloueva apyilovtog amd auto e )
Mydtepn  onuocoAoywkn opoldtnTa. Xe  kdbe emavdAnyrm Onpovpyeitor  véo
oLvovacpéVo Keipevo kat yivetarl véa tpoPreyn [51]. H emaviinyn mpoypatonoleiton
péypt n TpoPAeymn yia to péyeBog Tov GLVIVAGUEVOL KeIEVOL dev Egmepvaet To Oplo. H
dwadikacio avth woydel pdvo otav kahovvral povtého and to Hugging Face to omoia
&xovv meplopiopd pe o KAewd. Ocov apopd ta poviéda oto ChatUCY, maipvouv 6Aa

T0. GLULEPOALOUEVA KOl OAOKAT PN TNV 16TOPia TG GLVOUIAMOG,.

Otav dnpiovpynbei 1o amapaitto copuepaldpuevo, N GUVAPTNON EAEYXEL OV TPETEL VAL
karéoet to Hugging Face Inference [17] 1 to ChatUCY [53]. ' v kArom tov Hugging
Face ypnowonoteitar n ovvaptnon “queryHuggingFaceLLM” n onoia mpoavapépOnke.

211 GLUVAPTNON OLTH TPOYUATOTOLEITAL 1) TEMKT cuppaen Tov prompt. To prompt avtd
aALGCEL ovOAOoYO [LE TOV OV VTTAPYOLY OOONKELUEVO EYYPOPA. TNV TEPITTOGT TOL
vdpyovv amobnkevpéva Eyypapa onuaiver 6t to poviého Bo dexbel cupppalopeva.

AlopopeTikd, o povtéro dev Ba dexbetl cupepaldpeva.
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prompt = “Answer the following question based ONLY on the context
below.
You MUST always answer in exactly the SAME language as the input

question.

Context:
context

Question: question
Answer: " ;

[To méve eaivetar n dour g epmdtnong mov Bo Aafet To YAwookd povtéro oto Hugging
Face Inference [17]. Av n epdtnon dev mepiEyel cvpepaloueva tote 10 medio “Context”

dgv vhpyetL.

Me mapdpoto tpomo emttvyydvetar kot 1 dnpovpyio Tov prompt to onoio Ha otokel oto

ChatUCY. To prompt &yt tv axdérlovdn doun:

chatHistory = convertHistoryForChatUCY(currentSession);
messages = [];

messages.push(...chatHistory);

if (context && context.trim()) {
messages.push({
role: "system",
content: "Based on the following context, answer the user's next
question.\n\n${context} ,

O

messages.push({ role: "user", content: question });

[Ipdta avoktd TNV 16TOpiot TG CLUVOMIAING HE TOV TPOTO TOV TPOOVOPEPONKE. XN
oLVEYELDL TPOGHETEL GTO HOVTEAD TNV EVTOAN VO, OOVTIGEL TNV EPMOTNGT TOV USEr Tov
akolovBel pe Pdon 1o mo kdtw . ‘Emcrta, mpocBitel ta cvpueppalodpeva Kot TEAOG
TPOCHETEL TNV £pOTNGN TOL £0TEILE 0 YpNotnG. To telkd prompt moapovcidletal otnv

otemapn tov xprot (BA. Zynua 4.14).
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¥ E Final Combined Context

PrivateLLM: Hello! How are you today? Is there something | can help you &
with or would you like to chat? .
You: Can you tell me about the laws of UCY?

PrivateLLM: UCY is not a widely recognized acronym related to laws.
However, | found that "UCY" could be an abbreviation for University

College, York (a college in the UK), or possibly other institutions.

If you meant something else by "UCY." please provide more context or
information about what UCY stands for in your specific case. This will
help me better understand and provide a more accurate answer
regarding any relevant laws that may apply.

Alternatively, if you're interested in learning about a specific set of laws
or regulations related to a particular institution or industry, I'd be happy o

2ynpo 4.14: Hopovaiaon Terikod Prompt

MoOMG ta YAOOOIKA pHovTédo €MGTPEYOLY TNV amdvinon m Kabe cuvdptmon etvon

vrevBuvn va e&dyetl v andvinon and to JSSON avrtikeipevo.

data = await response.json();

generated = data?.[@]?.generated_text || "";

answerOnly = generated.split("Answer:").pop().trim();

return answerOnly;

H ovvéaptnon mov mpaypatonotei Ty entkowvovia pe to Hugging Face APl Aapufdver tnv
amavTNon Kot EMELTa oo ToV VoK LE To OEGOUEVO TTOIPVEL TO TPADTO OVTIKEILEVO TO

omoio £xel TV aKOAOLON HLopen:

generated = "Context:\n...\nQuestion: Who is Alan Turing?\nAnswer: Alan

Turing was a British mathematician."

H suvaptnon “queryHuggingFaceLLM” avaiapupdavel va Kpathoel Hovo 10 KEIUEVO HETE

amd 1o “Answer” 1o omoio kot emioTpéPel. Me mopdUol0 TPOTO AgrToLPYEl KOl M
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ouvvaptnon “sendToChatUCY”. H cuvdaptnon dtafalet Ty amavinon 0mmg EpYETOL oVTi
va epipével ohokAnpo to JSON object. Eniong, ypnoylomnotel omokmokomomt yio va.

petatpéyetl 1o keipevo amo “UTF-8” og anko keipevo [32].

AxoAo00mg, kdOe T O TOV KEWWEVOL TTOL S1AlEL TO TPOGOETEL TNV TEAKN amAvINGT).
Téhog, pevyet enmpdobeto Keipevo oty amdvinon mov eniotpéest to API call and to
ChatUCY [53] kot emiotpépet tnv amdvinon poli pe oAdkAnpo to prompt mov otariOnke

Py LKA

4.3.4 Mé0ooo Ilpoostaciog IdiwTikotTnTog & Yhomoinon K-Avovopiog

To chotua £rel wg oKomd TNV TPOGTAGio THG WIOTIKOTHTAG TOVL ¥pNoth. 'Evag tpdmog
LLE TOV OTLO{0 EMITLYYAVETOL 1] TPOCTAGIA TNG WM TIKOTNTAG TOL XPNOTN fvar 1 xpNon g
TOmIKNG PAong Tov 16TATOTOL TOL KABE ¥pNoTN. TNV ToTIKN Pdon elvar amodnkevpévo
T0 KAELSL TOL YPNOTI), Ol GUVOUIAMES TOV, AL KO TO TUNHOTO KEWWEVOD aTtO TOL EYYPOPO.

ov eopt®vel. Emiong, to cvotnua tpéyxetl ko ekteAel Tig Asttovpyieg otnv mAgvpd Tov

xpHoT.

Av1d emtuyydvetal pe TV xPNoN TG K-OVOVLLIOG 1) OTTO10 TAPOVGIACTNKE TPDTN POPA
ard v L. Sweeny [21]. H x-avovouia gival évag tpomog mpootaciog gvaicOntwv
dedopéEVOV TV YpNoTOV. ['o Tapadetyla e T (PO YEVIK®OV dNUOYPOPIKOV CTOXEI®MV
Om®G PLAO, NAKia, Kot TOYLOPOUIKO KMOWKA, eivor mBave va amokaAveBodv mbavd
evaicOnta dedopéva €vOg aTOUOL HE OVTA TO oTolyela amd €va avtiotoyo cHVOAO
oedopévov. H k-avovopio 6To cUYKEKPYEVO TOPAOELYHO dNADVEL OTL AV VTTAPYOLV 3
dropa pe akpPmg Ta oo Onpoypapikd ototyeia, Tote To evaicOnTa dedopéva Tovg givar

TPOGTATEVUEVA UE 3-0vOVULLia.

H Aoyum avt Ba epappoctel 6TiC ep®TNCEIS TOL ¥PNOTN HE TOPOUO0 TPOTO GTO
cvomua. O  TPOMOG  €QPUPUOYNG TOV  GUYKEKPIUEVODL  HOVTEAOL  TPOCTAGIOG
TPUYLOTOTOLEITOL [LE TNV ONUOVPYIL K SLOPOPETIKMY EPMTNCEMV T 0ol Bl GTEAVOVTAL
610 povtéro. Otk-1 gpotioeic Ba mepi€yovy YebTiKn epOTNOMN HE TUYain cLUEPAlOUEVO,

evo 1 pa Ba etvar aAnBvi). Me avto tov Tpomo to poviELo oev Ba yvapilet TL mpory otk
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WoYVEL. XTOV PN OTH EMTPENETAL VO OLOAEEEL TOV APOUO TOV YEDTIKOV EPOTHCEDV TOL
Ba dnuovpynBovv. ‘Exel emiong v dvvatdtta vo emhégel va, unv onpovpyndodv
YeVdeic epmToeLs, emhéyovtag To K av givar ico pe 1 (PA. Zynua 4.15).

The number of fake prompts

(k-1) generated to protect
your actual question.

K-anonymity

3 v

2ynpo 4.15: Exidoyn K Pevdwv Epawtioewv

H ovvapmon “handleUserQuestion” eivar vredbovn va ovayvopicel ov mpénet va
mopoyfodv  yevdelg epotnoelg kot va  kaAécer v Pondntiky)  cvvaptnon
“generateFakePrompts” 1 omoia déyeton w¢ £ic0d0 10 k-1 Ko pe TV oe1Pd TG Kokl TNV

ovvaptnon “generateFakeWikipediaPrompt”.

generateFakePrompts (count) {
results = [];
while (results.length < count) {
fake = await fetchFakeWikipediaPrompt();
if (!results.some((p) p.question === fake.question)) {
results.push(fake);

}
¥

return results;

}

fetchFakeWikipediaPrompt() {
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response = await fetch(
"https://en.wikipedia.org/api/rest_v1/page/random/summary"
)
data = await response.json();
title = data.title;
context = data.extract || "No summary available.";
question = “What is ${title}? ;
return { question, context };
} catch (err) {

console.error("Wikipedia fetch failed:", err);
return {
question: "What is quantum physics?",
context:
"Quantum physics is a fundamental branch of physics concerned
with processes involving, for example, atoms and photons.",

H ovvaptmon “generateFakePrompts” givar vrevfovn va dnuiovpynost k-1 yedtikeg
EPMTNOELS KO VoL TIG eMOTPEYEL [ TV dnuovpyla tov YedTIK®V EpOTNCEMV KaAgitan
N ovvaptnon “ generateFakeWikipediaPrompt . H cuvéptnon ot kaiei to Wikipedia
API [63] ya va mépet pua toyaio ogAdida omd thv Wikipedia. And tnv ceAida naipvetl Tov
Titho ka1 dSnuovpyel po epdTnon Tomov “What is..” €161 dote 1 epdTON VO APOPA TOV
titho TG 6eAidag. Qg cvpEpaldlevo 1 GLVAPTNOT TTaipVEL TNV TEPIANYN TG GEADAG.
Apo. SNUIOVPYOVVTOL AVTIKEILEVE [LE EpMTNON Kot cupepalopeva amd tnv Wikipedia mg
yeTiIKeG epmTioelc. TéLog 1 cuvdptnon “generateFakePrompts” emotpépet Eva mivaka
pe k-1 toyoieg epomoels. v mepintwon mov to K givan ico pe éva, M cvvdptnon

EMOTPEQPEL OEL0 TIVOKOL.

Aol emotpéyel tov mivaka, m ocvvaptnon “handleUserQuestion” petotpémel Tig
EPMOTNOELS AVTEG GE OVTIKEIIEVA T 0TTOT0L £XOVV dVO TTaPAUETPOLS. H mpdyTn mapdpetpog
elvar m epmdToM O cLUPoAoGEPd, Ko 1) deDTEPN vt o SLOBIKT] T TOL VTOINADVEL
av 1 epadton elvar  aAndwvn 1 Oy ‘Emetta, avakatedel o avtikeipeva e toyoio tpdmo

(MOTE VO, UMV UITOPEL TO LOVTEAD VO OVOLYVOPIGEL TOL PPICKETAL 1 TPAYLLATIKY) EPDOTNOT).
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[Tépa v K-Avovopio, spappoletor axdun po péBodog yio v mpoctacio TV
dedopévmv Tov ypnot. H pébodog avtn givar  tpocsdnkn Bopvov o onoiog Oa odnynoet

o€ emmpOGHETN GLYYLON TOV YAMOGIKOV LOVTELOL.

H mpocOkn tov BopvPov mpaypatomoteital pe v ypnon g fondntikng cuvaptnong
“generateNoisyContext”. H cuvaptnon avtn déyetol oG 16000 o GLUEPALOUEVA TTOV
avaKTNONKAY GTO TPONYOVHEVA GTASLO, KOl o LETOPANTY TOL ONAMVEL TOV AOYO TOV
BopvPov wg mpog ta wpaypatikd dedopéva. H petafint avt etvoar 0.8, dniaodr| to 80%

elvan wpaypotikd dedopéva, v 20% eivar 06pvpog.

generateNoisyContext(realChunks, ratio = 0.8) {
fullText = realChunks.join(" ").trim();
if (!fullText) return "[FALLBACK] No real context available.";

sentences = fullText

-split(/(?<=[.?1])\s+/)
.filter((s) s.trim().length > 0);

totalSentences = sentences.length;
numToReplace = Math.floor(totalSentences * (1 - ratio));

noiseSentences = [];
while (noiseSentences.length < numToReplace) {
fake = await fetchFakeWikipediaPrompt();
sentence = fake.context
split(/(2<=[ 1)\s+/)
.find((s) s.length >= 30 && s.length <= 150);

if (sentence) noiseSentences.push(sentence);

}

indices = Set();
while (indices.size < numToReplace) {
indices.add(Math.floor(Math.random() * totalSentences));
}

mixed = sentences.map((s, i)
indices.has(i) ? noiseSentences.pop() : s

)5
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return mixed.join(" ");

}

ApyiKd, n cuvVAPTNOT UETPA TOGEG TPOTAGELS VITAPYOLY GTA CLUPEPULOUEVA TOV OEYTNKE
o¢ €l6odo. Mg Bdon tov apBud TOV TPOTACE®V Kol TNV UETAPANTH TOL AdOYOUL,
VTOAOYILEl TOCEG YEVTIKEG TTPOTAGELS TPEMEL VO, TPOCGHEGEL. XTN GLVEYEWD KOAel TNV
ovvaptnon “fetchFakeWikipediaPrompt” yia va Adfer yedtika dedouévo omd v
Wikipedia [63]. And to dedopéva antd Toipvel HEPIKEG TPOTAGELG Kot EMELTO EMALYEL
TVY OO TPOTAGELS OO TO GLUPPALOUEVA YOl VO TIG AVTIKOTAOTNGEL. TELOG EMOTPEPEL TOL
cvopppaloueva pe B0pvPo. O Adyog twv kabapav e to BopuPmdorn dedopuéva emnpedlet

1660 ™V akpifea 660 kot TV mTpoctacia TV dedopévev (BA. [livaxa 4.1).

ratio Real Chunks | Noise Chunks | Accuracy Privacy
1.0 100% 0% P XopmM
0.8 80% 20% KoAn

0.5 50% 50% KaAn
0.3 30% 70% Xopmin Y

[Tivaxag 4.1: Emippon Adyov oty Ilpootacio koi tyv Axpifeio.

Me v dnpovpyia TV K EpOTNCE®V ALTEG EULPAVICOVTOL GTNV SETAPT TOV YPTOTN.

Anhdveton mola efvor ta YeLTIKO Kot mole to. aAnfwvd prompts, kot @oivovtol to

ovpuepalopeva pe tov 00pvpo (BA. Tynua 4.16, Zynua 4.17).
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¥ @ Sent Prompts

Prompt 1 (FAKE):
What is Litchfield Towers?

Context:

Litchfield Towers, commonly referred to on campus as "Towers",
is a complex of residence halls at the University of
Pittsburgh's main campus in the Oakland neighborhood of
Pittsburgh, Pennsylvania, United States. Litchfield Towers is
both the largest and tallest residence hall at the University of
Pittsburgh, housing approximately 1,8%@ students.

Prompt 2 (REAL):
Tell me some of the postgraduate programs offered at university

of cyprus for engineering

2ynuo 4.16: Eupdvion Pebukng Epatnong

¥ @ Sent Prompts
ELOUCHILL  QUOLLTLCOLIUnS; N T CieT s, L)
publications, etc. Coordinator - Programme Director
Professor Costas M. Constantinou Details of personis) for
information on the programme Stavroula Stavrou Sofroniou  Tel.
22894561 Email: ssofronigucy.ac.cy MASTER PROGRAMME Title
of the programme Ma in Peace Conflict and Democracy .

{offered in English)

series produced by MediaCorp Studios and aired on MediaCorp

(ELLINE R g e A e 7 @ 2 /2825 SCHOLARSHIPS The

University of Cyprus offers scholarships to Master degree

Mo. Blessings is a time-travelling drama

and PhD students. These scholarships are awarded based on the
academic performance and the socio - economic status of the
student . Adolph Hermann Friedmann was & German philosopher and
jurist, Finnish citizen from 1986. Scholarships from the
Academic Departments of the University of Cyprus : The
academic Departments of the University of Cyprus offer

scholarshios to their posteraduste students from their own

2ynua 4.17: Oopofog oo Ipayuatika Asdouévo.
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To telkd otddo elvar | GVVAPTNON VA KPATHOEL LOVO TNV AmEvINon arnd TV aAndivn
gpmton. ['a va Ppet v cwot) andvinomn, ypnoiponotei £va deiytn o omoiog delyvel o€

ovTn.

const realIndex = shuffled.findIndex((p) => p.isReal);

"Etot pe toug tpeig TpOTouS Tov avagépnkay, To GUGTNIO EVOL IKOVO VO TPOGTATEYEL

TNV WO1OTIKOTNTO KoL TO OEGOUEVH TOL PN OTH.

4.4 Awayegipron Xovedprav Xpnotn

O ypnomg £xet v dvvatodTTa Vo enelepyactel TG ovvedpieg Tov. Kdbe cuvedpia Exet
NV 01kn ™G povadikn Paon dedopévev otov 16tdTomo Tov XPNoTn. Avtd onuaivel OTL
cuvolMeg kot Ta £yypago To omoio avePdlel o ypnotg amobnkeboviar oty KaOe
ocvvedpia, yopig vo emmpealovtar amd TG GAAeg ocuvvedpies. o v emitevén g
anopdveong avtig toco 1 tomikn Baon [33] 6co ko 1 IndexedDB [29] éxovv povadiko

KAewdi Yo kébe cvvedpia.

Ot ovvedpieg dnuovpyovvror gite aLTOUATO OO TO CVUGTNUO, EITE UNXAVIKA OO TOV
ypnotn. H avtépamn dnuovpyla mpaypoatomoleitor pe v ¥pnom g GLVAPTNONG
“createAutomaticSession”. H cuvaptmon ovtf kaigitol 6tov o ypnotng Bpicketol otny
apykn oeAida ko Oyt oe ol vwdpyovoa cvvedpic. H avtdpotn ompovpyio g
ouvedpiag mpaypaTonoleiton €ite OTAV 0 ¥PNOTNG OTEIAEL EPMOTNON GTO LOVTEAO, EITE OV
avepdoet apyelo. O Adyog mov dnmpiovpyesiton avtépato 1 covvedpia glvar yoo va
onpovpynBovv kat ot BAcels 6Tig onoieg B AmoONKELTOHV TOL UNVOLOTO KoL TOL T LOTOL

TOV EYYPAO®V.

H ovvaptnon “createAutomaticSession” goptmvel thv AMota pe TI¢ cvvedpieg. Av n Alota
avt etvor Godgwn, onuoivel 0Tt M ovvedpia mov B dnpovpyndel eivor M TPO,
olpopeTikd Ppiokel tov aplBud tov omoio aviumpocwmedel TV cvvedpio mov Ha

onuovpynBei. O apBudS avtog, pall pe To Gvopa TG cvvedpiag AELTOVPYEL KOl MG O
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povadikog aplipdg mov aviumpoownedel TV cvvedpia. TELOC, evnuepmvel Ty Mota e

T1G cvvedpieg Kot TNV amodnkevel 6TV Tomikn Pdon.

H pnyovikn onpiovpyio piag cuvedpiag Asttovpyet pe mapopoto tpodmo. O ypnotg Héow
NG SETOPNG EYEL TNV EMAOYN VA TPOGHEGEL VEN cuvedpia LE OVOLLXL TG ETAOYNG TOL, 1)

Kot pe autopatn dnuovpyio ovopatog (PA. Zynuo 4.18).

Sessions

Search sessions or chats...

Session Nams 4

2ynpo 4.18: Muyavikn Anuiovpyio Zovedpiog

MoMg 0 ypnong emAEEEL va OMovpyNoel Lo véa cuvedpior KoAEiTol 1 cuvapTNON
“createSession”. H cuvdptnon eréyyetl av o ypiotng £6moe OVOLO, Yio TV cLVEdpia Kot
T0 ypnoponotel yoo v dnuovpyic Tov KAEW0D. AlPOPETIKA, dNUovpYel avToOUATO

ovopa yuo v cuvedpia. TE oG, evnuep®dvel TNV TomiKY| BAon pe T VEa AloTO GUVEIPLOV.

EminAéov, o ypnotmg €xet v dvvordtta vo eneepyootel TIG ovvedpieg Tov e
dapopovg Tpoémovc. ‘Exet v duvatdtnta va dALIEEL TO OVOLLOL OTTOLLGONTOTE GLVEIPIOG
embopei (PA. Zynua 4.19). Me v oAloyn ToL OVOLTOG THG cLuvedpiag, avTikadicTavton
KO TOL OVTUTPOCMOTELTIKA KAEWO TG, KOl EVIUEPDOVETAL 1] AMlOTO GUVEIPIDOV GTNV TOTIKN

Béon.
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All Sessions

% | New Namd 3

Zynuo 4.19: AMayn Ovouorog Zvvedpiog

Emmpdobeta, o ypnotng €xet v duvatdtta va mpocshécel oto ayamnpéve Tov Omot
ovvedpia embouet (PA. Zynua 4.20). Eniong, o xpnotng umopei vo eneéepyooctel tny cepd
pe v omoia gppavifovrotl ot cuvedpies. H evepyn cuvedpia, OnAadn ekeivn mov €otetlhe
Tpoceata pvopa N avéface Eyypago, avefaivel avtopaTa 6TV KOPLEN TS AloTOg.
Axoun, n emieypévn cvvedpia amoktd Eyypwun okioom yo va givorl evo1dKpLTn TPOS TOV

xpHo.

Favorites

sSession Na... |

All Sessions

T Session 2 ‘ s H

Tr Session 1 ‘ s H

Zynua 4.20: Aiota ue Ayornuéves Zovedpicg
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Téhog 0 ypnotng £xel v dvvatdTTa Vo avoalntnost AEEEIC KAl VoL ERPOVIGTOVV Ol

ouvvedpieg oTig omoieg avapépeTar ) AEEN N 1 epaon Tov avalntd.

filtered = sessions.filter((session) {
lowerName = session.name.tolLowerCase();
chatKey = “chat_history ${session.name} ;
chatHistory = JSON.parse(localStorage.getItem(chatKey) ||

175
chatMatches = chatHistory.some(
(m) m.message && m.message.tolLowerCase().includes(query)
)

return lowerName.includes(query) || chatMatches;

});

H ocvuvéptmon eoptodvel Odec TiG cuvedpieg kot Emetto Yo KAOe pio amd TIg cvvedpieg
QOPTOVEL TNV 10TOpia GuVOIAag TG AkorovBwe, avalntd v A&En KAEWl Tov elGdyet
0 XpNoNG Héca otV 1oTopic. Av 1 AEEN vapyeL TOTE 1 cvvedpia eppavileTar otny AMota

(PA. Zynpa 4.21).

Sessions

Active: Session Name

ucy

Mew session name 4~

Favorites

All Sessions

All Sessions

T Session 1 | P

2ynpo 4.21: Aioto ue Xovedpieg mov Taapialovv
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Kepaiaro 5

A&worldynon, Xuvykpiceig kon [Ipoortikég Bedtimong

5.0 ACIOAOPHON ...ttt s 97
5.1.1 ATLOO0GH XPOVOU ...t 97
5.1.2 AKPIPEIO ATTOVTHOEDY .........cccuvviiiiiiiiiiii it 100
5.1.3 Emppon K-Avavouiag oty AKPIPEIOL............c..coocvieiiiiiiiiiiiiiiiiee e 104
5.2 Xvykpicers pue Hapopuota ZOOTHUOTO.................cccoeceeieiiiieiiiiiienee e 108
5.3 TIEPIOPIGHUOL ... 109
5.4 Me2AOVTIKEG EPPOGIEG ...ttt 110

5.1 A&woroynon

Ye avtd 10 kePALoto Ba mpaypotomom el a&loldynon tov cvotfuatog PrivateLLM. To
cvotnua apykd Bo a&toloynOetl pe d1aPopeS TAPAUETPOVS TOV EXNPEALOVY TNV ATOJ00T)
TOV. X1 GLVEKEW, Oa Yivel aloAdynon TOV ATOVTICEDV TOV TAPUYAYOLV TA LOVTEAD
kot n ypnon tov Hugging Face Inference oe ovykpion pe to ChatUCY. Télog, Oa

a&lohoynBel ko 1 gp1oN SLPOPETIKMY TAPAUETPOV TOV EXNPEALOVY TNV K-0vmVLLLO.

5.1.1 An6ooomn Xpovov

[Mo va eheyyBei n amddoon xpdvov emAEXON KAV ApKETE EYYpaPa SLUPOPETIKOV LEYEOOLG.
Yvykekpyéva ypnopomomdnkav wévie &yypapa peyéBovg Aydtepo amnd 1 MB, entd
yypaoa peyéBovg 1-5 MB, kot técoepa Eyypaga peyédovg 10-35 MB. Ot ypdvor mov
petpnOnkav NTov Yo 10 SaPacHa TOV opyEi®V, TOV SOUOIPAGHO TOVG GE TUNHOTO, Kot

TNV HETATPOTN TOV TUNUATOV GE 1VOGLOTA.

H xoatapétpnon npaypatoromOnke 000 @opég kot petpnnke n péon tiun tov xpovou.

210 pmto TpéEpo, mopatpndnke Ot 0 ypdvog mov ypeldlovrav apyeio To. omoio
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QOPTMOVOVTIOV TPOG TO TEAOG TNG Oladkaciag, NTov UEYOADTEPOG OO OLTOV OV
ypewalovtay apyeio mapouoov peyébouvg tar omoio @optdvovtav otnv apyn. Etot,
amopaciomnke OTL €lvol koAOTEPO Vo mpaypotomondel éva axoun tpéipuo pe

OLOLPOPETIKN CELPA OVEPACUATOC TV apYEiV.

2tov Ilivaxa 5.1 @aivovtat ot Tipég ypdvou g kdbe dradkcaciog yio to kdbe apyeio. Ot

ypovor givor Tavopnuévot pe faon 1o TOG TURUATO KEWEVOD dnpUtovpynnkay and 1o

Kk&Oe apyeio.

size (KB) chunks reading splitting embedding | total (ms)
(ms) (ms) (ms)
325 14 220,15 0,15 3640,55 3860,85
376 14 215,9 0,1 6366,9 6582,9
926 25 666,7 0,15 11364,85 12031,7
744 51 311,85 0,1 12087,45 123994
1007 68 766,2 0,2 17581,25 18347,65
2314 72 600,15 0,2 6690,1 7290,45
975 84 1493,7 1 111737,6 113232,3
1319 102 976,95 0,35 42173,1 43150,4
2333 126 1505,6 0,25 65872,35 67378,2
1604 160 1743,4 2,15 721217 73867,25
2062 233 389,55 0,25 38063,5 38453,3
1230 445 581,5 0,35 35222,9 35804,75
17258 593 4722,95 1 146248,1 150972,1
10128 809 3963,35 0,95 97781,45 101745,8
34586 1061 3508,85 1,55 173267,2 176777,6
18079 1081 3136,9 1,65 148797,55 | 151936,1

[Tivoxog 5.1: Xpovor Doptwang Apyeiwv
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Amo Tic petpnoelg mapatnpeiton 611 To péyebog tov apyeiov dev €xet queomn ohvoeon pe
TOVG XPOVOVG e€arymyNng Kot dnpovpyiag tov tunudtov. H mapoatipnon avtn tpoépyetot
amtd TO YEYOVOG OTL O1 EIKOVEC GTA EYYPOPQL, O OTTOTEG AVEAVOLV TO PEYEDOC TOV €YYPAPOV,
ayvoouvTol Kot gV amofnkehovior g TUNUATO KEWEVOL Kot dpa 00TE WG O10vOGHOTO.
Apeom oyéom pe tov xpdvo mov amartel n emeEepyacio gvog eyypdpov €xel to TOHGO

Tufpata Oo dnuovpynbovv amd avto.

O ypOVOG avAyvmONG €VOC €YYPAQOL QOIVETOL VO OWEAVETOL e TOV OplOu®dV TV
TUNUATOV TOV dINUOLPYOVVTOL OAAG elvar oyeTiKA pikpdc. O xpovog Tov SLopolpacHoD
TOV KEWEVOD GE HUKPATEPO TUNLOTA GE OAEG TIG TEPIMTOGELS givat oxeddv apeAntéos. H
dwdkacio mov amoitel TOV TEPIGCOTEPO YPOVO EIvol 1 LETOTPOMN TOV KEWEVOV GE

dwavoopata (PA. Zyua 5.1).

200000

180000

160000

140000

0 e
14 14 25 51 68 72 84 102 126 160 233 445 593 809 1061 1081

Number of Chunks

e reading (ms) splitting (ms) embedding (ms)

2ynpe 5.1: I'pagixn Hapaoraon Xpovov mpog Ap1Oué Tunudrwv

O ovvoAikdg ypdvog enelepyaciog OA®V TOV €YypAP®V NTov YOPO ota 17 Aemtd evo M

TEAIKN AmoONKeLoT OA®V TV dovucHdtev otnv Bdon NTav tepinov 2 devtepOAenTa.
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5.1.2 Akpipero Amavtioeov

[a tov éleyyo ¢ axpifelag Ba potnBodv epwtioel; ot omoieg apopodv Ta

amodnkevpéva £yypapo OTmg akplBac mTpaypatonomdnke kot oto Kepdiatio 3. Eniong,

Ba a&loroynBovv ot amavinoelg and Oha to. povtédo mov £xel otV d1dbeon Tov o

XPNOTNG.

Ta povtéra mov Ba a&loroynbovv eivar pécm tov Huggin Face API to Mistral pue 7B

TapAPETPOVG, kat pécw tov ChatUCY:

Llama 3.1 (8 Aiwg. ITapdapetpor)
Llama 3.2 (3 Aw. ITopdapetpor)
Gemma 2 (9 Atwc. Iapdpetpor)
Gemma 3 (12 Aw. [Mapdauetpot)

O gpomoelg mov Ba potBodv glvar o1 e€ng:

Ep®tnon 1: What are the official languages of University of Cyprus?
Epaton 2: What documents are required when applying for a postgraduate
program at the University of Cyprus?

Epdton 3: Under what conditions can a doctoral student transfer from another
university to the University of Cyprus, and how are ECTS credits handled in such
cases?

Epotnon 4: Ilow é&yypaga omottodvion Yy v LWOPoAn aitnong oe

petoamtuyloko tpdypappa oto Havemotpuo Kdmpov;

Mo kdto (PA. Zyxqua 5.2, Zynua 5.3, Zyqua 5.4) @aivoviol ol omavtioelg yuo. Ty

epOTNON 2 amd OA0 To LOVTEAX:
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mistral

The documents required when applying for a postgraduate program at the University of Cyprus include personal data, qualifications, and specific data or certifications that may be
requested. For details, please consult the University of Cyprus's website.

llama3.1

To apply for a postgraduate program at the University of Cyprus, you will typically need to submit the following documents:

. Completed application form: You can download the application form from the University of Cyprus' website or obtain it from the relevant department/program.

. Bachelor's degree certificate: A certified copy of your bachelor's degree diploma and transcript (or equivalent document) that shows your academic performance and grades.

Master's degree certificate (if applicable): If you have a master's degree, you will need to submit a certified copy of your master's degree diploma and transcript.

English language proficiency test: You may be required to take an English language proficiency test such as IELTS or TOEFL, depending on the program requirements. The University
of Cyprus accepts scores from these tests, but it's always best to check with the department/program you're applying to for specific requirements.

Academic references: Two acader eferences are usually required, which can be sent directly by your referees or included in a sealed envelope with your application.

. CV and personal statement: A detailed CV and a personal statement (or research proposal) that explains why you want to pursue a postgraduate program at the University of Cyprus.
Proof of language proficiency (if applicable): If English is not your native language, you may need to provide proof of language proficiency through a test such as IELTS or TOEFL
Other requirements: Depending on the department/program and the type of program (e.g., research-based, non-research based), other documents might be required, such as: A
research proposal (for PhD programs) Proof of work experience (if applicable) Letter from employer or supervisor (if applicable)

Application deadlines: Make sure to check the application deadlines for each program and department. These can vary depending on the time of year. Submission process: Applications
should be submitted online through the University of Cyprus’ wel along with the required documents in digital format. If you need to submit physical copies, you may be asked to do
so as well. | recommend checking the University of Cyprus’ website or contacting the department/program directly for more detailed information on specific requirements and procedures.

Sy 5.2: Awdvenon Mistral ko Llama3.1 oty Epaotinon 2

llama3.2: | don't ha

gemma3

Okay, let's break down the documents required for applying to a postgraduate program at the University of Cyprus. The specific requirements can vary slightly depending on the program
and your nationality, but here's a comprehensive overview as of late 2023/early 2024. It's absolutely crucial to confirm these details with the specific department you're applying to, as the
University of Cyprus's website is the definitive source.

1. Online Application Form: This is the first step. You'll complete it on the University of Cyprus online application portal: u

2. Required Documents (Generally Required — Check Program Specifics): Academic Transcripts: Official transcripts from all previously attended universities or colleges. These need to be

sent directly from the institution to the University of Cyprus. The University has a system for this. Certified copies of your transcripts are generally not accepted. Degree Certificate:
Original or certified copy of your Bachelor’s degree certificate. Passport/ID: A scanned copy or certified copy of your passport or national ID card. Statement of Purpose/Motivation
Letter: This is a crucial document. It outlines your academic background, research interests, reasons for choosing the program, and future goals. Tailor it specifically to the program
you're applying for. Letters of Recommendation: Typically, you'll need 2-3 letters of recommendation from academic references who can attest to your academic abilities and
potential. Provide the referees with sufficient information about the program and your application. Curriculum Vitae (CV)/Resume: A detailed CV outlining your academic
achievements, research experience, work experience, and any relevant skills. English Language Proficiency Proof: Important: If your previous degree was not taught in English, you
must provide proof of English language proficiency. Accepted tests include: IELTS (Academic Version): Minimum score of 6.5 overall, 6.0 in each component. TOEFL iBT: Minimum
score of 80. Cambridge English: Advanced (CAE) or higher.

3. Program-Specific Documents (These will vary): Portfolio (For certain programs, e.g., Fine Arts, Architecture): You'll likely need to submit a portfolio of your work. Research Proposal
(For Research-Based Programs): If you're applying to a research-focused program, a detailed research proposal is essential. Writing Sample (For certain programs, e.g., Linguisti
Creative Writing): You may be required to submit a writing sample. Interview: Some programs conduct interviews as part of the selection process.

Fees and Payment: Application fee (this can vary). Important Notes 8 Resources: University of Cyprus Website: ht wucy.ac.cy/en/ — This is the primary resource. Navigate to
the "Postgraduate Studies” section. Specific Department Websites: Always check the website of the specific department you're applying to, as they may have additional requirements.
You'll find links to departments on the main University of Cyprus website. Deadlines: Pay close attention to application deadlines, which vary by program and sometimes by
nationality. Generally, deadlines are in the summer/early autumn for programs starting in the winter semester, and in the spring for programs starting in the autumn. Contact the
Department: If you have any questions, do not hesitate to contact the department's postgraduate admissions office directly. They are the best source of accurate information.
Disclaimer: I am an Al Chatbot and cannot provide legal or official advice. The information above is based on publicly available information and may be subject to change. Always
verify the requirements with the University of Cyprus directly. To help me give you even more tailored information, could you tell me: Which specific postgraduate program are you
interested in applying to?

2ynua 5.4: Andvinon Gemma 3 oty Epaotnon 2

Avoivovtag Tic amoviioelg Tov epotmoeny 1-3 (PA. Ilivaka 5.2) ¢@aiveton 0tL TO
KOAVTEPO POVTEAO TOGO og akpifela aAld Kot yprion YAdooag eivar to Gemma 3. To
coumépacpo. avtd givol AoyiKd a@od TO GUYKEKPUYEVO HOVIEAO £XEL MEPLGGOTEPES

TOPOUETPOVC.
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LLM Q1 Q2 Q3 Yvvoiki A&ohoynon
(Languages) | (Documents) | (Transfers)

LLama3.1 AdBog 20010 20otd XVVETNG KoL YPNICUYLO
OTIG TEPLOCOTEPEC
EPOTNGELG
LLama3.2 AdBog AdbBog AdBoc ATEOMOE AVETAPKDG CE

OAEG TIC EPOTNOELG

Gemmaz2 AdéBog AdéBog 200t Mkt amddoon
Gemma3 20o1d 20o1d 20oTd KoAvtepo cuvolkad:
Aemtopepéc, axpipés,
a&lomoTo
Mistral AdBog AdBog AdBog Advvapo yevikd

Iivoxag 5.2: Axpifeio Amoveinoewv Meyodwv I'Awaoikwv Moviélwv

‘Emerta, n epmtnon 4 ypnotpomomnke mg ik Yol T0 TOG0 KOAAL 0VTOTOKPIVOVTOL TO
LOVTEAQ GE YADGGEG TEPA TNG AYYAIKNG, KOl CUYKEKPIUEV TG EAANVIKTG. Ol amovVTIGELS
QoiveTOL VO UMV akoAoLOOVY COGTY YPNON TNG EAANVIKNG YADGGOS GTNV TAEIOYNQla TV
povtélov (BA. Zynua 5.5, Zyua 5.6, Zxnua 5.7, Tynuo 5.8, Zynua 5.9). Xe peydia
povtéda 6mmg to. GEMMA o1 amaVTOELS NTOV IKOVOTOUTIKESG, AL GE 10 PUKPA LOVTEAQ
elte Ta eMnvika meptelyav AdBn, 1 AOy® TG EAAMTOVG KATAVONONG TOV EAANVIKOV

cuuPpalouevmV N amdvinon dev NTav opon).

mistral

Ta eyypapd mov emartovvTon yio v vtofolr aitnong os peTomTuyokd mpoypoppa oto MNavemotipo Kipou sival

1. To syypapr} Tou Meudikod Apxsiov tng BouArig Kumpou.

2. O SibakTopkd SimAwpaTa.

3. O SidakTopikd s€eTGOEIC.

4. To cupPovAo TIPOYPAPPTIONOY PETOITTUXLAKWY TIPOYPOUHATWY.
5. To évtuno ewwboyrig moood.

6. To cupPov Ao Tou TPAPOTOG PETOMTTUYLOKY TIPOYPOHPATWV.

Zynua 5.5: Awaveyon Mistral oe EJAnvicy Epaotnon
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llama3.1

lNa v gicodo oag oTo petoaTuyaks Tipdypappa tov MNavemotnpiov Kompov, Ba mpémel va Siaf a £ £yypaga

1. AAITOUHEVO AKOAOGNPGIKA THOTOTIOTIKE Ko BeBatiworn pottnTwwv.
2. 18avikr) otyYAIKT) PETAPPAOT) TNG SLAPKEING TWV OTIOLSWV TIOV EKTIOVEL I ETIPOKEITO VAl EKTIOVN L.

3. Ertionyn eyypagr oTo Tpéxov Tipoypéapipiata oTioudiv (Amarteital amé Toug portTéG Tou Sapiévowy oty Korpo)

5. A§1oAéynon Tou popewarig oG
6. Greek Language Certificate A" Level 1j English Proficiency Test

7. Greek Language Certification for non-EU students Arattobpeva TatoniomnTiké

Mruxio (cmeuBeiag Tiposyypar) Metammuxiokd Trruxio (cateuBeiog Tiposyypapr]) AokTtopiké ruyio (arsubsiog mposyypagr]) Maotomoutikd gortnTwy (ArtauTsital amd TOUG POrtNTEG
Tow Srapévouv atnv Kompo) 18avikr ayyAwr petdppoon e SIpkelag Twv oToudiv Tiow eKTTovE 1) EpOKerTo v ekmtovnBel. Ertionpn eyypaepr) oTo TpEXOV TPOYPApHLOT OTIOVS WY
(ATouTEiTOn MO TOUE POLTTEC TIOL SLaPEVOLY oIV po) Meh:

Greek Language Certification for non-EU students Enpets

ivan ypappéva o8 yMooa Ttov Sev £ival ayyAKE, GITOUTETOL N TOpASooT) TwY EyypApWY TOUG GE HOPKH TIoL Ptopsl va SiafaoTei ortd T smtport. H TIARpWOor Tov popoAoyikod
blanks omé o ot oTo omoio Ba pémet va Pydhel oty mepiTTwen TG Kimpou o apiBpég TauTdTTac,

Zynua 5.6: Arwavenon Llama3.1 oe EAAnviciy Epation

llama3.2

Mo va efaopahicovy 6t n arédppnon Twv TANPOPopPLDLY Eivat CUUTNPr), PE TNV KOTAOTAoT) TIov TiepthapBavome Ko Tr) ave 6. A paga yia ) vitofolr] aitmong oe

peTamTuyLoKd Tipoypappa oto MNavemotiuo Kinpou

1. Aim\wpa Tou Avniomaatikot Avuiov g Cyprus.
2. Kpdrmon ¢ TIpogopIKTG KoL TIMCbMITIKIG YAWGOTG

Sy 5.7: Awdvenon Llama3.2 oe EAAnpvikiy Epcdtnon

gemma2

lNo va vitoPéhelg aitnon os petamtuyoks Tpdypappa oto Mavemotpo Koipov, Ba xpeiaotsic ta axkdiovba fyypagpa
AnapaitnTa

Atmon: H aitnon nipgnet va cupmAn pwBel nhektpovikd péow g 1otooeAibag Tov MNavemompiov. Amwpotikd fyypago: Pwroavtiypapo TTuxiov i avtioTtopou Sikauwporog oo
TIponyovpevo eninedo omoudtv (T.y. Bachelor's Degree). Metdeppaon mrruyiow: Av To mrtuyio oou Sev siven oo ayyAkd, Ba xpetaotel va vrioB&ANeL; pua emtionpn petokppdon oTo
ayYAIKG a6 TUGTOTIOIEVO PETAPPACTH. ATTOSEIKTIKG PePaitioswv emayyeEApomIK £1pioG: (AVTIOTOLXOL TiTAOL 0F GAAEG XWPEE) AV OITOITEITAL VIO TO OUYKEKPLPEVO TipOYpatpe, Bot
Xpetootel va vrioBddelg omodsieg yio Ty enayysAportikn) gov spmespio. Akadnpoika motomomtikd: Dwtoavtiypopo amod 6Aa ta rrukio kot Siamotevtipia ov AéPet amo o
TpONYOUpEVO eTinedo oTouSWV (TLX., TITUXio, HETOMTTUXIAKOS). Tuyypa@r] £pyou: AIGOpPa PETOITTUXIOKS TIPOYPEUHOTE: oatatTouy uTtoBoAr} cuyypa@r|g spyaciog pe Bépa Tiov apopd 1o
QVTIKEIPEVO TOU TIPOYpappaTtos. Tuvévteudn: Mepikd ipoypaypora {ntoiv cuvévtendn we pépog e Siadikaociog emhoyrc Twv voyneiwv.

Emuméov éyypopa

Aektio ACTUVOpIOG (TIPOTEVOPEVO)

Xpriowpot £yypopa (eEopTaTon oatd To TPOYPOpLa)

Mpéobetn yAooo: Av éxeTe emumAéov YAwooKd SeEuiporta, GTwe AploTn yvwor) TG ayyAkng 1 édwy Eévwv yAwaootv, Ba propovoarte va uriofddete omodeifei; yi' auTo.
EVSEIKTIKA £pyat
poele: Ot aKkpIPeic amoITHOELS Yot KEDE PETOMTTUXIOKS TIPOYPOpIPO PITOPEL vor Slapépouy, OTIOTE Eivol omopoiTnTo vor cUPBOVASUTETE TIG OSNYIEG TOV TUYKEKPIPEVOL

TpoypéppaTog oTo site Tou MavemaTniov Kupou. E&v £xeTs omOpisg GXETIKA L& TOX CTTAITOVEVA £yypaca, |ITOPEITE U STKOWWVIGETE e To Tpripa MeTomrruyior iy FTousiy T

Mowemotnpiov Kortpouv. EAmti{w £¢ o1 TAnpowopisg va oag sivan xpriotpec!

2o 5.8: Anavrnon Gemmaz2 oe ElAnvikn Epwotnon
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gemma3

Moty urteBolr TN 0t PETOMTTUXLOKG TIPSy pappal oTo MavemoTrijio Kimpov, amautovvTol Sidpopa éyypapa, Ta onoia SIapEpouv EAPPLIC avd TP Kot e5IKGT T AKoAouBel
IO ETUGKOTINGT) TWV YEVIKWY OTOITAGEWY KAl TWV TO GUVNOICPEVWV EYYPOpuV

. Evrumo Alnong: ZupmAn pwpévo EVTuTo aitnor Tiou Tiepgxetat amd o Mavemotipo Kimpov. Mropei va AngBei nAektpovike péow ¢ mhatpdppog tou Maverotnpiov f vot
ekTUTIWOEL Ko GUPTTANPW OKIVITOL
Mruxaké Aimwpo / Motomotntikd EnayyeApomikrg Ekmiaidevonc: AVTiypotpo Tou TITuxIoKon oo SIMAWHETOC 1) TLOTOTIOWTIKOD EToyYEANOTIKTG eXTaiSeuong, cubevTiks rj
YVOI0 avTiypapo.
BaBLoypapo: Avtiypapo tou BaBioypapoi oag, ou Bo va Eival 08 GPPAYITHEVO POKENO.
BaBpoloyisg: Avtiypaga twv BoBpoloyiiv cag o To TIUKLaKO Gag TIPOYPappo oTIOUSwVY.
Fuotomikég Eotolés Tpeig (3) ovotamikég smoTtolég omd kaBnyntég i emayyshpatieg ou yvwpilouv kodd To akadnuaiko 1y snayyshpotikd cog poih. Fuviifwe, amarteiton va
fvon nAektpovikd 6. Epsuvnukr) Emotolr (Research Statement): Mia obvtopn smotolr (cuvriBwg 500-750 16) TIOU TEEPIYPAPEL Tr
TOIG KO TOUX VVITIKOUE OOG OTOXOUG. AUT o 181CETEPOL OTHAVTIKO VIO TIPOYPAUUOCTE TIO CITAITOUV EPEVVITIKY

. EvtoAr) Juppstoxrig o ko MNpoypappa (Research Proposal - yix kdmoia ipoypépiparta): NNt oplopsva petammuxiakd mipoypappeto (181kd oe Tprjperta Tow
ETKEVTPWVOVTOL OTI) L £f X e TIpOTOON

7. AnoSeikTikd Itoelo MwoogopdBeiag

BaB6G TOEFL: Av oarteitan, Bo rpénet vor éx: Bai éykupo TaToTou TG TOEFL. BaBpog IELTS: Av omaute oBGNAEL Evat £yKUPO THOTOTIOTIKG
IELTS. SuvABue, amautsitar évag ehéyiatoc BaBusc (y. 6.5). BaBuég Cambridge: Mepix: repémeTan 1) umoBolr ToToToTIKGY Cambridge. 9. Boypacpiké Inpsiwe (CV): Eva
aVadUTIKG Bloypacpikd onpsiwiia TIow Tepty et TNV axanuaikA kat eayyshucrmk oag spmepio. 10, @uwtotunia Asktiou TautétnTag / ArBortnpiou: AVTiypacpo ToL TIPOTWTIKOD

oag Sehtiov TautoTTag 1y Swofortnpiov. 11. ANa Eyypéepn Optopva tprjpato propsi vo amoatovy erury £yypaga, 6Twg

Erotodr emhoyric (Letter of Motivation) - umoypapifovTag To evdiagpipov cag yia o Tpdypappia. Eotold urmootipiéng omd Tov epyod6tn oag (av oxeTiks). Avtiypomo cAhwy

OXETIKWV TUOTOTION|oEWVY 1) SumAwpdTwy.

InpoavTikég Maportn prioeg

¢ Amtoutrioetg avex Tprjpoc E € T4 C G COTOUTICELS VIO TO TUMPa Kot TV £k Ta o oag

/ Huepopnvieg YmofoAric: Mpo TG npepopnvies unofoMic Twv atrio: KoBWE CUXVA UIIAPXOUV GUYKEKDI|L TipoBeopiec. Eykupa Avtiypopa:
OTLOAat Te avTiypoupal oL utoBaMAeTe sivon capri Ko avayvwotpe. Epmoto Miysio: ETKoWwVI{oTE e TO YPOpEIO E0AYWYWY TOU THIIATOC 00C YLO OTIOIECOITIOTE opipLpo;
£PM KO TILO EVNPEPWEVT) TIANPOPOPIa, ETIOKED OV 10TOTOTO Tov [Navemotpiov KHTIpou Kal ETKOIVWVHOTE JIE TO YPOPEIO EI0OYWYIDV TOV THHHATAEG

TUTUVXIA PE TNV aitnon oot

2ynua 5.9: Anavinon Gemmas3 oe EAAnviky epartnon

Katd ) dudpreta g vAomoinong t1ov GuGTHUATOS ONHovpyHOnKe cuvapTnoT 1 ool
a@oVL palevtodv ta. cvupepalopeva, petagpdloviol ota ayyYAKd TPV GTAAOLV GTO
HOVTELO, Kot €mELTa, 1 omdvinon N onoia givol ota ayyAkd, petaepaletor Eova otV
YAOOoO 1 onoio NTav 1 EpOTNGN Tov YpNoth. H cuvaptnon avt ypnoponombnke pdévo

otV KAfon poviélmv pécw tov Huggin Face.

Avt n péBodoc amodeiynie apKeTd OmOOOTIKY), OUMOC OEV TMOPEUEIVE OTO TEAKO
cLOTNUA KOODS Y10, TV LETAPPAOT) KoL TV aViXVELGOT) TNG YADGGOGS YPNCLOTO0NKE TO

Microsoft Azure Text Translator API [26] to omoio anattei yprion Tpocomikod KAEWD100.

5.1.3 Emppon K-Avovopiog otnv Akpipeia

O éleyyog g K-Avovouiag Ba tpaypatoromdel eEepeuvavtag ndg 1 pHetafAnt tov
Adyov BopOPov emnpedlel v mpaypaTiky andvinon. o v 0o epdnon Ba aAAGEeL
0 AOyog Tov BopvPov péca ota TPYUATIKE CLUEPALOUEVE TO OTTOl0L GTEAVOVTOL Y10 VL
amovindel n epoton tov ypnotn. H Bewpntikn emppor] tov Adyov Bopvfov

napovotdletal otov [ivaka 4.1.
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Ot epmTNOEL OTNV TTPOTYOVLEVT EVOTNTA TTparypaToToOnKkay pe Adyo 0.8, dniadn ota
ocvpppalouevo g aAndvng epdtong givarl katd 80% OYETIKE e TNV EpMOTNON Kot
xopic 80pvPo evad to 20% £xer B0pvPo and doyeta Tunurota Keywévov. Ta poviéia oe
KkéOe mepinmtwon EAafav v 10w epdtnon “Tell me some of the postgraduate programs

in University of Cyprus” (BA. Zynua 5.10, Zyqua 5.11, Zyfuo 5.12, ZyMua 5.13).

o v emppon oty okpifeio g amavinong Oo eieyytodv OmOVINGCELS LE
SlapopeTIKovg AdYoug Ommg 1.0, 0.5, kot 0.3. Ot éleyyot avtoi Oa mpaypatonombovy 6to

Gemma 3, 1o onoio ftav To kaAvTEPO og axpifeta (BA. [Tivaka. 5.3).

1.0 ratio:

Okay, let's take a look at the postgraduate programs offered by the University of Cyprus. They've expanded significantly in recent years! Here's a breakdown, categorized for clarity:

1. Faculty of Medicine & Health Sciences: MSc in Biomedical Sciences: This is a very popular and well-regarded program covering a broad range of topics in human health. MSc in
Public Health: Focused on health promotion, disease prevention, and health policy. MSc in Physiotherapy: A comprehensive program for those wanting to work as physiotherapists.
MSc in Occupational Therapy: Training for occupational therapists to address the needs of individuals across the lifespan. MSc in Medical Genetics: Focused on diagnosis, treatment,

and counseling related to genetic disorders. MSc in Pharmacy: (New program - starting in 2024/25) - A professional qualification for pharmacists.

. Faculty of Arts & Social Sciences: MSc in International Relations and Security Studies: A very popular program, particularly relevant in the current geopolitical climate. MSc in
Economics: Offers specializations in areas like financial economics and development economics. MSc in Management: (with various specializations like Marketing, Human Resources,
and Strategy). MSc in Psychology: Focuses on clinical, developmental, and social psychology. MSc in Archaeology: Specialized postgraduate studies in archaeological methods,
theory. and heritage management. MSc in Education: (with specializations in primary, secondary. and special education). MSc in Languages and Intercultural Communication: Focuses
on applied linguistics, translation, and intercultural communication. MSc in Law (various spedializations): This includes programs like: MSc in European and Human Rights Law MSc in

Commercial Law MSc in International Law

. Faculty of Science & Technology: MSc in Computing Science: Includes specializations in areas like data science, cybersecurity, and software engineering. MSc in Civil Engineering: With
specializations in areas like structural engineering, transportation engineering, and environmental engineering. MSc in Environmental Science & Technology: Focuses on sustainability,
environmental management, and pollution control. MSc in Chemical Engineering: MSc in Mathema & Statistics: With specializations in data science and mathematical modeling.
MSc in Geology & Geophysics MSc in Tourism Management: (Often offered in collaboration with other institutions)

. Faculty of Education: PhD in Education: (Various specializations within education research) MEd (Master of Education) - Various Specializations: Practical, research-based education

degrees

Important Resources 8 Links: University of Cyprus Postgraduate Programs Page: AV - This is the most up-to-date source for program details, entry

requirements, and application deadlines. Specific Faculty Pages: You'll find more detailed information on each faculty's website: Faculty of Medicine & Health Sciences:
cy.ac.C e/ Faculty of Arts & Social Sciences: S .UCY.ac.C s/ Faculty of Science & Technology: E ) ce/ Faculty of Education:

Key Considerations: Entry Requirements: Carefully check the specific entry requirements for each program (academic qualifications, English language proficiency — usually IELTS). Course
Fees: Fees vary depending on the program and the student's nationality. Research Focus: If you're interested in a research-based program (like a PhD or some MSc programs), investigate
the research interests of the faculty. Program Structure: Understand the course structure, including the number of modul sment methods, and potential dissertation/thesis

requirements. To help me give you even more tailored information, could you tell me:What field of study are you generally interested in? (e.g., Business, Health, Science, Arts, etc)

2ynua 5.10: Awavenon ue KoOoloo Oopvfo oro Louppalousva
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0.8 ratio:

Okay, let’s break down the postgraduate programs offered at the University of Cyprus. They've expanded significantly in recent years! Here's a categorized overview as of November 2023,
based on information from their website:

Faculty of Medicine & Health Sciences: Master of Public Health (MPH): Focuses on health promotion, disease prevention, and health policy. Master of Science in Biomedical Sciences:

Offers spedializations in areas like Molecular Biology, Cell Biology, Genetics, and Immunology. Master of Science in Physiotherapy: A dlinically oriented program. Master of Science in

Occupational Therapy: Focuses on helping people with disabilities and illnesses. Master of Science in Nutrition & Dietetics: With a strong focus on dlinical and public health nutrition.

Master of Science in Pharmaceutical Sciences: Covers drug development, formulation, and pharmacology. Doctorate in Medicine (MD): A full-time, research-oriented program.

Faculty of Science: Master of Science in Computer Science: Spedializations include Artificial Intelligence, Data Science, Software Engineering, Cybersecurity, and Computer Networks.
This is a particularly strong area for the University. Master of Science in Mathematics: Specializations in Applied Mathematics, Financial Mathematics, and Data Anal Master of
Science in Statistics: With a strong emphasis on statistical modeling and data analysis. Master of Science in Environmental Science: With options to specialize in areas like
Conservation, Water Management, and Climate Change. Master of Science in Geology: With opportunities in areas like Petroleum Geology, Marine Geology, and Environmental

Geology. Master of Science in Chemistry: Master of Science in Physics: Master of Science in Biology: (Various specializations - Molecular Biology, Ecology, etc.)

Faculty of Humanities 8 Social Sciences Master of Arts in History: Specializations include Byzantine History, Modern Greek History, European History, and more. Master of Arts in
Archaeology: With focus on Classical Archaeology, Aegean Archaeology, and Mediterranean Archaeology. Master of Arts in Classics: Master of Arts in English 8 American Studies:
Master of Arts in Modern Greek Language & Literature: Master of Arts in Law: (Various specializations, including Commercial Law, International Law, Public Law, and European Law)
Master of Arts in Political Science & International Relations: Master of Arts in Economics Master of Arts in Psychology: (Clinical, Developmental, Social, etc) Master of Arts in
Management: (Various specializations like Marketing, Human Resources, etc.) Master of Arts in Education: (Specializing in areas like Curriculum Studies, Educational Psychology, etc.)
Master of Arts in Cultural Policy & Management:

Faculty of Education: Master of Education (MEd): Multiple specializations are available, including Educational Psychology, Curriculum Studies, and Educational Technology.
5. Faculty of Fine Arts: Master of Fine Arts (MFA): In Painting, Sculpture, Graphic Design, and Digital Arts.

Important Notes & Resources Website: The most up-to-date and comprehensive information is always on the University of Cyprus website: 3 y / Specifically, navigate to
the "Postgraduate Studies” section. Program Requirements: Each program has specific entry requirements (e.q, Bachelor's degree, GPA, language proficiency). Check the program page for
detailed information. Language of Instruction: Most postgraduate programs are taught in English. Fees: Postgraduate fees vary depending on the program. Research Opportunities: The
University of Cyprus is increasingly focused on research. Explore opportunities for theses and research projects. To help me give you even more targeted information, could you tell me:
What field of study are you interested in? (e.g., Computer Science, Archaeology, Public Health, etc)

2o 5.11: Awavenon ue 20% Oopofo ora Zopuppalouevo.

5 ratio:

Okay, let's break down the postgraduate programs offered by the University of Cyprus. They have a solid range of options, particularly in the sciences and humanities. Here's a categorized
overview, as of today (October 26, 2023). Please note that program details, admission requirements, and fees can change, so ALWAYS check the official University of Cyprus website for the
most up-to-date information: A

1. Faculty of Medicine & Health Sciences: MSc in Medical Sciences: This is a popular and well-regarded program covering various aspects of medicine, including physiology,
pharmacology, and clinical research. MSc in Public Health: Focuses on the promotion of health and well-being through public health interventions. MSc in Physiotherapy: A
comprehensive program covering musculoskeletal, neurological, and pediatric physiotherapy. MSc in Biomedical nces: Covers molecular biology, genetics, and related areas. MSc
in Occupational Therapy: Focuses on helping people with disabilities and illnesses improve their daily lives. MSc in Clinical Psychology: Investigates the theories and practices of
clinical psychology.

Faculty of Science: MSc in Computer Science: Covers areas like artificial intelligence, data science, cybersecurity, and software engineering. MSc in Mathematics: Advanced
mathematical topics, often with specialization options. MSc in Environmental Science: A growing area of focus, covering topics such as climate change, biodiversity, and
environmental management. MSc in Geology & Geophysics: Research-oriented, focusing on geological processes and Earth ms. MSc in Statistics: Focused on statistical theory
and methods. MSc in Chemistry: Advanced topics in organic, inorganic, and physical chemistry. MSc in Marine Science: Studying the marine environment, ecosystems, and resources.
MSc in Astrophysics: Studying the physical universe and celestial objects.

Faculty of Humani & Social Sciences: MSc in Accounting & Finance: Offers specializations in areas such as corporate finance, investment, and taxation. MSc in Business
Administration: Focuses on various business disciplin marketing, human resource management, and strategy. MSc in Law: Various specializations, including International Law,
Commercial Law, and Human Rights Law. MSc in Political Science & International Relations: Provid strong grounding in political theory and contemporary international affai
MSc in History: Allows for specialization in various historical periods and regions. MSc in Archaeology: Combines archaeological research with theoretical and methodological skills.
MSc in Translation & Interpreting: For aspiring translators and interpreters. MSc in Languages (English, Greek, French, German): Intensive language studies for those seeking
professional qualifications. MSc in Tourism Management: Focuses on the management of tourism operations and destinations. MSc in Education: With specializations in areas like
primary education, special education, and educational technology.

. Other Programs: MSc in Renewable Energy: Examining the technologies and policies related to renewable energy sources. MSc in Urban Planning & Development: Foc
sustainable urban development and planning.

Important Notes & Resources: Research Focus: The University of Cyprus has a growing research community. Many postgraduate programs are research-based. Fees: Fees vary depen

on the program and your nationality. Check the university website for the most current fee information. Admission Requirements: Generally, you'll need a Bachelor's degree (or equivalent)

in a relevant field. Some programs have specific entry req minimum GPA, specific coursework). Application Deadlines: Deadlines vary by program and academic year. Be sure
to check them carefully. Scholarships: The University of Cyprus offers scholarships to both domestic and international students. Explore the scholarship opportunities on their website. To

help me give you even more targeted information, could you tell me: What field of study are you most interested in? (e.g r Science, Business, Medicine, etc.)

2ynua 5.12: Awavenon ue 50% Oopofo ora Lopuppalousva
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0.3 ratio:

Okay, let's break down the postgraduate programs offered at the University of Cyprus. They have a good range of Masters and Doctoral programs across various di ines. sa
categorized overview as of today, October 26, 2023. Please note that program details, induding entry requirements and fees, are subject to change. Always check the official University of

Cyprus website for the most up-to-date information.

Faculty of Medicine & Life Sciences MSc in Biomedical Sciences: (Focus on research and clinical aspects of medicine) PhD in Biomedical Sciences: Research-focused doctoral program.
MSc in Public Health: (With options for specialization - Epidemiology, Health Promotion) MSc in Medical Genetics: (Focus on clinical and research aspects of genetics) PhD in Medical
Sciences (various specializations - Pathology, Immunology, Pharmacology etc.)

Faculty of Education MSc in Educational Studies: (Focuses on contemporary educational challenges and research) MSc in Special Educational Needs: (Focuses on the needs of children

and adults with disabilities) PhD in Education: Research-based doctoral program.

Faculty of Arts 8 Social Sciences MSc in Archaeology: (Various specializations, including Ancient Greek, Mediterranean Archaeology) MSc in Cultural Management: (Focus on the
management and promotion of cultural heritage) MSc in Intemational Relations & Security Studies MSc in Demography: (Population studies, analysis, and policy) MSc in Economic
and Sodial Policy: MSc in Psychology:(Clinical, Developmental, Social, Organizational) MSc in Languages and Intercultural Communication PhD in Social Sciences: (Various

specializations — Sociology, Anthropology, Political Science, History, etc.)

Faculty of Science & Technology MSc in Computer Science: (Software Engineering, Data Scienc bersecurity, Artificial Intelligence) MSc in Engineering Sciences: (Various
specializations - Civil, Mechanical, Electrical, etc)) MSc in Environmental Science & Technology MSc in Mathematics & Statistics MSc in Finance MSc in Business Administration:
(Various specializations — Marketing, Human Resources, Logistics, etc.) MSc in Sustainable Energy Systems PhD in Science & Technology: (Various sp zations — Physics, Chemistry,

Biology, Computer Science, etc.)

. Faculty of Humanities MSc in Classics: (Ancient Greek and Roman studies) MSc in Art History MSc in Linguistics PhD in Humanities: (Various specializations — History, Archaeclogy,
Literature, etc.)

Important Resources & Links: University of Cyprus Postgraduate Programs Website: https://ww» C.C ] e (This is the best place to find detailed information! ersity of

Cyprus al Websit: NWW.L

Key Considerations for Prospective Students: Entry Requirements: These vary significantly depending on the program and your prior qualifications (e.g., undergraduate degree, relevant
experience). Language of Instruction: Most postgraduate programs are taught in English. Research Focus: Doctoral programs are heavily research-oriented. Funding Opportuniti
Investigate scholarships and grants offered by the University of Cyprus and external organizations. To help me give you even more targeted information, could you tell me: What field of

study are you interested in? (e.g., Computer Science, Archaeology, Business, etc)

2ynua 5.13: Awavenon ue 710% Odpofo ota Zouppalouevo.

Aodyog Heprypaen Akpifera Xoumépacpo
B®opvpov

1.0 H mo winpng ko KaAd Axp1png MAnociéotepn oty
KOTNYOPLOTOMUEVT ATAVTINOT), TPUYRATIKOTN T,
nepAapPavel cOoTA TPOYpapUATO
onmg Bloiatpwéc Emotpeg,
Awiknon, TN, Nouikn k.4.

0.8 EXagppdg Aydtepo avorvtikt|, aAld | Axpiprc IToAd ko
AVOPEPEL GOOTA KOl TPOCPOTO,
Tpoypappota Onos Yyeia,
I'vootikd Xvotpoto KA.

0.5 Métprog Babudc Aemtopépetag, EA\mng Métpua
Aetmovv apketd cOyypova M
SLTUNUATIKG TPOYPALLLOTOL

0.3 [ToAV yevikn amdvtnon, mapadeinet | Mn emopkng Avemoapkng
oYEO0OV OAQ TOL STOTUNLOTIKG KO
e€eldkevpéva TPoypPALOTO

ITivaxog 5.3: Emippon Oopifov atnv Axpifieia Aravinoewv
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5.2 Xuykpiceig pe [apoporo Xvotipata

AxoroObwmg, to cvomua Oa cvykpBel pe mapodpola cvetiuate 6nwg to NotebookLM
[11] kou to RunLLM [48] (BA. [Tivaxa 5.4). Apyikd, yio TV amofnKeLon TV YYPAPOV
10 NotebookLM ecivar apketd mo ypryyopo and to PrivateLLM, evédd to RunLLM eivan
apKeTO o 0apyod emeldn Aswrovpysi g Pektiotonoinon (fine tune) tov yAwooikod

LOVTEAOV.

Ta 000 cuoTHUATA OEV OTALTOVY OTTOLAONTOTE EIGOYMYN KAEGLOV Y10 TNV EXKOWVOVIO e
T YAooowkd povtéla. Emiong, 1o yAwoowkd poviélo To omoia yXpnOULOmTolovV
amOTEAOVVTOL OO TOAAEG TAPOUUETPOVS KOL (PO O1 ATTAVTICELS TOVG EIVOL O COGTEG Kot

vrootnpilovy GOGTd TNV XpNoN EEVOV YAOGGOV.

Axoun, ta 000 cvoTnHoTa dEXOVTAL MG E1G0J0 apYEiDt TOAADY LOPPAOV, OTMOC KEILEVO,
ewova, kot Nxo. Emmpdobeta, mapatnpndnke 6t 1o NotebookLM mapovoidlel pe
peydan axpifela ta £yypago ta omoio ypnoyLonoince yo v e£aymyn e omdvinong
(BA. ZyMua 2.7). AvtiBétwc, 1o RUNLLM odev gppaviCer kaBoiov tic mnyég (BA. Zynpo
2.8).

Ocov agopd tovg meplopiopode otn ypnomn, 1o NotebookLM éyelt mepropioud
onuovpyiag 100 cuvedpidv, pe péyioto apBpd 50 eyypdoov kot 50 epotoemv avd
ovvedpia [11]. To RUNLLM dev avapépel GUYKEKPIUEVA TOV TEPLOPIGHO OTA dESOUEVA,

oL pmopel va avefacel o ypnong.

Qc1000, KOvEVO oo To S0 CLOTHUOTA OEV TPOGPEPEL GUEGH TEYVIKEG TPOCTOGIOG TNG
WIOTIKOTNTAG TOV XPNoTdV. Avtd amotelel éva mAeovéktnpa oto PrivateLLM agpov to
GUGTNUA TPOGPEPEL 0L 0icON O SLUPAVELLG TTPOG TOV YPNOT GE GYEOT e Ta OedOUEVAL

amd To £YYPOPO. TOL.
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XopaKTnNpLoTIKo PrivateLLM NotebookLM RunLLM
Tayvtmra Métpua [ToAb ypvyopn Apyn (AMOyo fine-
amo0nKevoNg tuning)
eyyphomv
Anovteiton API key | Amouteiton and Agv amouteiton Agv amouteiton
oV xpnot (Yo
Hugging Face
MHowtta Ko (umkpdtepo [ToAb kaAn [ToAb kaAn (fine-
OTTOVTIGEQV LOVTEAO) (neydro povtéro) tuned povtéio)
Ymootpiin Mepum IANpng 1InNpng
EAviknig YA®ooog (avaroya o
LOVTELO)

TVYmol 16000V

Movo keipevo

Keipevo, ewova,

A

Keipevo, ewova,

A

PDF Mxog Mxog
[oapovoiocon anyov Epgdvion oto EpgaviCet Agv gpopavilet
oTNV 0TAVTION AL Eexabapa
‘Opro gpiong E&aptdtar and | 100 cvvedpieg/ 50 | Aev avapépovtan
OV &yypaoga / 50
browser/cvokevt| | gpotoelg [11]
Mnyoaviopoi Méow tomkng Agv avapépovtor | Agv avapépoviat
TPOCTAGLOG amofnkevong, K-
WOIOTIKOTNTOG Avovouiog

5.3 Iepropropoi

Yy mapovca edon 1o PrivateLLM moapovstaler moAlolg meploptopons. Apyikd, to
cvotnua KoAel ovykekpiuéva povtéro, to omoia dgv amotelohvtal omd TOAAES

TAPOUETPOVG. AVTO KAVEL TIC OMOVINGEL TOV GLOTHUOTOS EAAEImES 1 Oyl OpKETA

TKOLVOTIO N TIKEG.

Eniong, av o ypiiomg mapayopnoet Hugging Face Token to omoio gival pépog tov
dwpedv mAdvov, N xpnon tov givol mepopiopévn. Avtd Kabdg Ba Exel mePLOPIGUEVO

aplOud amd EPMTNCELS KOl OMOVINGCELS Ol Omoieg umopovv vo aviaAlayfovv pe 1o

Iivaxag 5.4: Xoykpion PrivateLLM ue AAa Zvotiuaza
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Hugging Face Inference €1d1kd oty K-ov@vopio 6Tov ypnceIHoToLEiToL LEYAAOS aptOpog
amd YELTIKEG EPMTNOELG. ZVYKEKPIUEVA, e Eva dmpeav token o ypriotg €xet wovo 0,10
doAdpia oto Hugging Face Inference kot pmopei vo ypnoiponomoet meptopiopévo aptfud

amd LOVTEAQL.

Axoun, m xpnon Hog TomKNG PAong ™G MPOS TOV QLUALOUETPNTH 1OTOV £XEL MG
ATOTEAEC O, TV KOAOLGTEPT|OT GTNV AVTUTOKPLGT), EWOIKA OTOV LITAPYOVV TOAAL dedOUEVAL

amofnkevpéva oty Paon.

Emunpdobeta, 1o cvomua avtamokpivetal povo o dedopéva mov £xovv tnv popoen PDF.
Téhog, T0 cHoTNUA XPEELETOL O1OTKTVO Y10 VAL AELITOVPYNGEL OPOV 1) ETKOVAOVID. LETAED

tov PrivateLLM ka1 tov yYAwooikdv poviélmv tpaypatoroteitol pe POST requests.

5.4 Mehrovtikég Epyaoieg

H vlomoinon tov ocvotNuatog OmoTeEAEl €vo TPMTO PO ®C TPOG TNV OCQOAN
emukowvovia He YAOOOIKA Hovtéda. YTdpyovv akOun opketés PEATIOGELS o1 omoieg
pumopovv va mpootefovv oto cvotnuo. Muw kdpe avapdduion mov ypedletor to
cuoTNUO Elvar M kavoTNTa Vo S1odlel S1apopwv Lopeav dedopéva Kot Oyl povo PDF

apyeia.

Emmpdobeta, €gicov onupavtiky eivor 1 wpocsOnkn véwv poviéAwv to omoio £youvv
TEPIGGOTEPES TTAPAUETPOVG £TCL OGTE Vo PeATimbel N Topoywyq QUGIKNG YADCGCOC.
Axoun, pmopel va viomomOel évag TPOMOG UETAQPOONS TNG EPDTNONG KOl TOV

ovuepaldpevov pe tpdmo 6mov dev Ba amarteiton KAWL yio TV Xpnon tov.

[Tépa amd ™V copumANpwon TePGGHTEPOV HOVTEA®V o koA Peitioon Ba ftov 1
TpocOnkn g duvatdtrog emkowvoviag pe ta GPTs g OpenAl. Exriong, akdéun pia

emAoyn Ba uropovoe va eivon  kKAnon tov RUNLLM povtélov.
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Téhog, eKTOG Ao TNV K-avvopia Kot Ty Tpocstnkn Bopvov, uropovv va vAomombovv

SLOPOPETIKEG TEYVIKES Y10 TNV TPOCTOGIO TV OES0UEVOV TOV YPNOTY.

["'evikd to cvonua ypetdletal opkeT| PEATIOTOTOINGN £T01 MOTE VO Vol TO PIAKO TPOG
TOV YPNOT. ZUUTEPAGLOTIKA, VITAPYOLV TOAAES QKON EVKOLPIES YO TNV AVATTLEN TOV

PrivateLLM.
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Kepalaro 6

YoumepdopoTa

6.1 TEAIKO ZOUTEPCOUATA ...........ccvvveiiiiaiiiieesiiieesiee e siee e siiee e bae et 112

6.1 Tehka Xvpmepaocpato

Me v paydaio avantvén g tdong tov avlpodnwv mpog v ypnon g Texvntg
Nonpoosvvng oAAd kot v avénuévn cuveidnon TOV XPNOTOV OC TPOG TU TPOCOTIKA
dgdopéva Kot TNV 1OTIKOTNTA Toug 6T0 Otadiktvo ival BéPato OTL M avaykn yio

ovotiuato 0nmg to PrivateLLM Oo avEdvetotl mapdriinia.

Méow g perétng kot g avamtuéng to cvotiuatog PrivateLLM givatr eavepd o1t 1
TPooTacio TOV OEOOUEVMVY EVOG XPNOTN KATA TNV JLAPKELN TNG CAANAETIOPOGNC TOV LE
peydio yAwoowkd poviéda Ppioketar oe KOAO 0popo. AdtopenoPrTnTo, vIdpyel aKOuUN
HeYaAlog dpOUOg Yo TV amoAvTn mpootacio Tov dedopévov and v Iapaywywn

Teyxvnt| Nonpoovvn kot to Meydro I'howooikd Movtéra.

Axoun, N Sumhopatikn epyocio avadei&e tnv dvvaun g nebddov Retrieval Augmented
Generation, n onoia propet va Tapoydyel axpiPeic OmavTioELg 6€ EPOTHOELS TOL XPHOTN
OV aPOPOVV VEN TPOG TO HOVIEAO OEOOUEVO, YWPIS TNV YPNoN TOV UEYOA®V

VIOAOYIGTIKOV TOp®V TToL amottel n uébodog fine tuning.

H avéntuén tétoimv cuomudtov etvor omopaitnn, WK pe v ypryopn mopeio mpog
TNV OVTOLOTY] EKTAIOELON TOV YAOMOOIKAOV HOVIEA®Y. ZuvonTikd, to PrivateLLM eivon
£€va TPAOTO Prna Tpog TV acair xpnon g Texvntig Nonpoovvng pe Baon tpocmmikd

dgdopéva, pe amAd Kot TPOoSPAGILO TPOTO Yol TOV YPNOTN).
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