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Befoicdovar ot eiuor o ovyypopéas avtic e epyooiog kol 0tl kdbe fonbeio v omoio eiyo yio THv
TPOETOLUATIO. THG EIVOL TANPOS AVOYVWPIOUEV] KOL QVOPEPETOL aTny gpyacia. Emions, éxw kotoypayel
TG OMOLEG THYES OO TIC OTOIES EKOVO. YPHON OEOOUEVV, LOEMV, EIKOVWYV KOI KEWEVOD, EITE OVTEG
ovapépoviarl axpifas eite mopoppaoouéves. Emmléov, fefoiave OtL ovth N EpYocio TPOETOLUCTTHKE
OO EUEVA TPOCWTIKG, EIOIKG WG OmAwuotiky epyacio, oto Tunuo Munyovikov [IAnpopopikng kou
Hiextpovikav Zvotquotwv tov ALIIA.E.

H mapoboa epyacia amotelel mvevuoartikn 1dioxtnoio. ov @oitnt Acwvion [ewpyiov mwov hv
exkmovnoe/ov. 210 TAAIGI0 THG TOMTIKHG QVOIKTHG TPOGLOGHS, O GVYYPOPENS/ONUIOVPYOS EKYWPEL aTO
Miebvég Hoavemotiuio g EALGdog dogio ypRnong 1ov OIKOIOUOTOS OVATOPOYWYHS, OAVELGUOD,
TOPOVOIAsNS OTO KOIVO KOl WHPLOKNG OLGYVDONG THG EPYOTIOS O1edvag, oc NASKTPOVIKY LOpYl Kol €
OTOL0ONTOTE UEGO, VIO, OLOOKTIKODS KOI EPEVVHTIKODS OKOTOVS, GVED avioildyuotos. H oavoikth
mpoofoon oto TANPES Keluevo TG epyacios, Oev onuaivel kol 010VONTOTE TPOTO TOPAYWDPHON
OIKAIWUATOV OLOVONTIKNG IOIOKTHOLAS TOV OGUYYPAPEQ/ONUIOVPYOD, OUTE ETITPEMEL TV GVOTOPAYWYY,
OVAONUOTIELDTTN], AVILYPOYY, TOANOY, EUTOPIKY YPHOY, O10VOUY, Ekdoar, uetapoptwon (downloading),
avaptyon (uploading), petdppoon, tpomomoincy Ue 0TOIOVORTOTE TPOTO, TUNUOTIKG, 1§ TEPIANTTIKG. THG
EPYATIAS, XWPIS TH PHTH TPONYOVUEV EYYPOPH TUVAIVETH TOD GUYYPAPEN/ONUIOVPYOD.

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



IIpoioyog

H entloyn g avantuéng evog kKhmvou tov mayvidiod Word of Wonders mpoéivuye amd to evolapépov
Hov yw T ovyypovn mobile avdmtuén kot v embopio va epfabdive oto owocHotnpa tov Flutter.
Q¢ pounrng [TAnpopopikng, emdim&a Eva épyo mov cuvdLALEL T OMHOLPYIKY oYediaon SETAPDY
YPNOTY HE OMOITNTIKN AOYIKN Toyvidlov. Méoa amd avth TN SIMA®UOTIKY], OTEKTNON OVGLUGTIKN
gumelpio ot dnovpyia responsive Ul, tnv evempdtmon animations kot T Sl eiplon KOTAGTOGNG
pe mokéto Ommw¢ to Provider. EmumAéov, upeAétnoo oiyopiBuovg oo tov éheyyo Aéfemv ko
BeAtictomoinca v amd300N TG EPAPUOYNG OE TPAYUATIKA GEVAPLO YpoNc. AvTi 1 gpyocic LoV
TPOCEPEPE TOAVTIUEG YVOELG VIO TOV GYEOIOCHO EMEKTACIUMOV OPYLITEKTOVIK®OV Kol TNV TNHPNon
BEATIOTOV TPAKTIKOV ovATTUENG, 01 omoieg Oa EVIGYDOOVY TNV ETAYYEMULOTIKY LOV TOPEIQ GTO YDPO

™G aVATTUENG EQAPLOYDV.



Iepidnyn

H mapovca wtoylokn epyacio mapovstdlel v avamtuén evog kKAd@vov tov matyvidtov "World of
Wonders" ypnowonoidvtag to Flutter, emtpénovtag v extédeon o i0S, Android kot Windows amnd
évav evwio kodwa. o 1t dwyeipion dedopévav, ypnoyomomnke 1o Supabase, mapéyovrog
real-time PBdaoeig dedopévav kot avbevtikomoinon. H epyacio avalvel To epyaieio Kot TIG TEYVOAOYIES
7oV ypNooToOnkay, Kabmg kot Tovg adyopibuovg Yo v e€aywyn Aééewv nécm web scraping kot
v gvpeon avaypappatiopdv. Ta amoteAéouata delyvovy 611 1 xprion tov Flutter kot tov Supabase
EMTPEMEL TNV AMOSOTIKY OVATTVET TOAVTAUTQOPUIKADV EQPOPUOYADV LE EVOTOMUEVT] BAOT KM Kot

OTOTELECULATIKN dloXElplon SESOUEV@V.



«Create a Game Similar to Words Of Wonders»

«Georgios Leonidis»

Abstract

This thesis presents the development of a clone of the game "World of Wonders" using Flutter,
allowing execution on i0OS, Android and Windows from a single code. For data management,
Supabase was used, providing real-time databases and authentication. The work analyzes the tools and
technologies used, as well as the algorithms for word extraction via web scraping and finding
anagrams. The results show that the use of Flutter and Supabase allows for the efficient development
of multiplatform applications with a unified code base and effective data management.



Evyoprotieg

Ye aUTNV TNV €VOTNTO O POITNTAS POITNTPLN TPOALPETIKA UTOPEL VO EVYOPLOTNHGEL OG0VG aichdveTat
o1t cuVEBOAY (EMOTNHOVIKA, NOIKA, OIKOVOUIKE KTA) GTIV OAOKANP®GT TNG OIMA®UATIKNG EPYACIOG.
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Tithog 1°° Kepahaiov

Kepalao 1o: Ewsayoy

1.1 Ewayoyn

H aApatdong e€EMEN g TeXvoLOYIOG TMV KIVIITAOV GLGKEVAOV £YEL 0ONYNGEL OTNV EVPEiR 61A500T Ko
YPNON TOADTAATEOPUIKAOV gpapuoydv. Eidikdtepa, to moryvidww tomov "word puzzle" £&yovv
OTTOKTNOEL UEYAAN ONUOTIKOTNTO AOY® TOL EKMAIOEVTIKOV KOl YLYOYMYIKOV YOPUKTNpA Tovg. Eva
YOPOKTNPIOTIKO TOPAdEYH TETOWOL oy vidlov givar to Words of Wonders, to omoio cuvovalet
AOYIKN TV 6TAVPOAEEWDV e TO oYNUATICUO AEEEV amd TPOKUOOPIGUEVA YPOAUUATO.

210 mMAaiclo TN MOPOVCAG TTVYINKNG epyaciag, vAomombnke &vag TANPNG KAMVOS TOL ToyvVidlon
Words of Wonders, g tn ypnon Tov cuyypovov moivmiatpoppkov framework Flutter. H emloyn
tov Flutter £ywve AOy®m NG SLUVOTOTNTOG TOL VO TAPEXEL VYNAT OOO0CT GE TOAAATAEG TAATQOPIEG
(10S, Android, Windows) am6 €vav eviaio KOIIKA, LUEIMVOVTUG CTILOVTIKG TO ¥pOVO avATTuéNG Kot

GULVTNPNON TNG EPAPHOYNC.

ot dayeipion kot amoBnkevon dedopévav, a&lomombnke to Supabase, pio TAATEOPUO OVOIKTOV
KOOKa Tov mapéyel duvatdtmreg avbevtikomoinong kot Paong 6edopévov o€ TPAyLATIKO YpOVO.
Emiong, n epappoyn a&lomolel mponyuévovg aryopibuovg web scraping, €bpeonc avoypoUUOTIGU®Y,
Kol tomoBétnong Aégewv oe otawporefo, efacporlovtag £Tol Ui OLVOUIKY KOl EVOLUPEPOVTH
gumepio Torvidov.

H onuocio tg epyociag €ykertar otnv ovadelln Ttov PEATIOTOV TPOKTIKOV Yo TNV OVATTLED
TOAVTAATQOPUIKADV EQPOPUOYDV LE EUPOCT] GTNV ATOO0GT], TN YPTOTIKOTNTO, KO TV ENEKTUCILOTNTO.
IMapdAinia, ot Teyvikég mov avamtoydnikov Kotd T Odpkeld G epyaciag mapéyovv £vo
OAOKANPOUEVO TPOTLTO Yot TNV AVATTLEN EPaAPULOY®V TOL cLVOVAloVY amotedeopatikd frontend won
backend teyvoloyieg, a&lomoidvtag cOyypova epyaieio kon frameworks.

H epyaocia givar dounuévn mg e&ne:

o >to Kepdharo 2, mapovsialovtat to Oempntikd vrdPfadpo kat ot Bacikéc texvoloyieg mov
YPNOOTO ONKOV.

o Y10 Kepdraro 3, avarvovrtal 61e£001kd 01 akyopilOpot, 1 apyITEKTOVIKT, Kot 1] VAOTOING TG
EQOPLOYNG, CLVOOEVOUEVA OO SLOYPALLLLATO POTIG KO TOPAOELYLOTO KAOOUKO.

o Y10 Ke@dhraro 4, mapovctaloviol avolDTIKA To OTOTEAEGUOTA TG EPUPIOYNG, LE EULPOOT
oV a&loAdyNnon TG AmOd0oNS Kol TOV YOPUKTNPLOTIKMV TNG.

o Téhoc, oto Kepdhraro 5, yivetor n eaymyn COUTEPAGUATOV, OVAPEPOVTOL Ol TEPLOPLGUOL TG
UEAETTG Kal O1vovTal TPOTAGELS Y10 LEAAOVTIKT £PEVVAL.

1.2 H eavhoyn

H emioyn tov Flutter Baciotnke otnv wovotntd tov va dnuovpyet epappoyég yia i0S, Android kot
Windows and évav gviaio K®dKo, PEIDOVOVTAS TOV XPOVO Kol TO KOGTOG avantuéng. ['a tn dayeipion
TV dgdopévav, ypnoomolnke To Supabase, Ui TAATEOPUO OVOIKTOD KOIIKO 7OV TOPEYEL
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real-time Pacelg oedopuévav kot avdevtikoroinon.
To KOpla epeLVNTIKG EPOTAILATO TOV £EETALOVTOL GTNV £PYACIN TEPIAAUPAVOLV:

o Jloleg eivar o1 Péltioteg TMPOKTIKEG Yot TNV avATTVEN TOALVTANTPOPLUKADV TTOLXVIOIDOV
ypnowonoldvtog to Flutter;

o [log pmopel va a&lomoinBei to Supabase yio v amobrkevon kot dtayeipion dedopévov oe
TPOYUATIKO XPpOVO Gg Eva mobile game;

o [loweg teyvikég web scraping elval KatdAAnAeg yoo v eEayoyn ALEe@V amd SLOOIKTLOKES
TNYEC KoL TAOG UTOPOVV VO EPAPLLOGTOVV GTOV GUYKEKPIUEVO TOUED,;

o [log pumopovv vo avamtuyBoby adyopiOuot yio v e0peot AEEEMV LLE OVAYPOLLIOTIGIOVG KoL
mota ivoil 1 awdd0GY| TOVG;

1.3 Ocopntkoé [Mraicro kot Bifiroypagikn Emokonnon

Y10 mapovV KEPAANO OVOADOVTOL TO, EPYUAEln KOl Ol TEYVOAOYIEG TOL YPMGILOTOMONKAY KOTA TN
SlIpKEIDL TG OVATTVENG NG EQUPUOYNG. ZVYKEKPIUEVA, TOPOVGCLALETOL OVOAVTIKG 1 ETIAOYH TOL
mAouciov ovantuéng (framework), 1 a&lomoinon g Pdong dedouévaov Supabase, KaBdg kot ot
emuépoug PiAodnkec mov cuvéfaiav ot dnuovpyic TG EPAPHOYNG.

1.4 Emioyn Mhaweiov Avantoéng: Flutter évavti React Native

H emiioyn| tov Flutter mg Pacikod gpyadreiov avamtuéng éytve e PAOT] CLYKEKPIUEVO TAEOVEKTLLOTOL
OV TPOOPEPEL EvavTl AAAV epyaieimv, 6nwg To React Native. To Flutter mapéyet pia oloxinpopévn
gumelpio. avantuéng uéom g duvatdtrag "Hot Reload", mov emitpémer v dueon mpoPoin tov
UMYV OTOV KOOIKO Ympig emavekkivion g epapproyns. Emiong, to Flutter petotpénet tov Kddka
amevfeiog oe gyyevn kodika ARM, eCaocpolilovtog vynAn amddoor kol OpoAn eumelpios ypnoT.
Avrtifeto, To React Native ypnowonotel po gvdidpeon yépvpo emikowvoviag (bridge), n omoia
EVOEYETOL VO, TTPOKOAECEL KOOLOTEPNGEIC KOl UEIOUEVN OmOO00T GE EQUPUOYEG UE QLENUEVEC
OTTOLTHOELG.

H avotepomta g gunepiog avantuéng pe to Flutter évavtt tov React Native €yet tekunpiobei and
SAPOPEG CLYKPLTIKEG LEAETEG Kal ApOHpa oTOV YDPO NG avamTuéng epapuoymv [1][2].

1.5 Xpnon 7tov Supabase yw IIpaypotikov Xpovov Bdon Asgdopévov ko
AvOgvtikomoinon

lNo 1t dwyeipion dedopévav kal TV avbeviikomoinorn ypnotodv, emiéydnke to Supabase. To
Supabase amoteiel o mTAATEOpUO avorytov kKddKo Poaciopévn otnv PostgreSQL, mapéyovrtag
SuVaTOTNTEG TPAYUOTIKOD YPOVOL KOl ao@UA0VDG ovbevtikomoinong. Xtnv mapodoo EPAPHOYN
ypnoomoinkay cuykekpyéva ot Aettovpyieg real-time database xou authentication, Tpocpépovtog
apeon evnUEP®GOTN 0E00UEVAV KOl AGQUAN TPOSPOCT TOV XPNOTOV.

H evoopdtowon pe 1o Flutter mpaypoatomomdnke péow g Ppiodnkng supabase flutter,  omoia
EMTPEMEL EVKOAT] Kot aSOMIOT EXIKOVOVIN LE TIG LINPETies Tng Supabase.
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1.5.1 Xyedioon g Bdong Aedopévov kot Xprjon Functions

Emumdéov, onpovpynnkay eidikég stored procedures (functions) 6mwc:

incrementplayercoins: AvEGvel To VOUIGHOTO TOV TOIKTAOV.

incrementtotalwordsfound: Av&dvel Tov apiBud tov Aééewv Tov €xel Ppel kdbe maikg.
incrementplayerlevel: Avédvet To enimedo TOV TAIKTOV.

updatewordlevel: IlpocOéter AéEelg otn AMota Aééewv mov Ppédnkov amd Tov moiktn of
GUYKEKPYEVO ETIMENA.PMOT TNG KOTAGTOONG TOV TOUKT®OV, dac@oMlovtag Tn ouvveyn Kot

oA AgtTovpyia TNG EQOPLOYNGS.

1.6 Me0odoioyia 'Epevvag

Y10 xepdlowo ¢ Ewoaywyng mapovoidotnikay mn poaydoic. avamtuén g TEYVOAOYIOG KIVITOV
GLOKEVGOV, 1 dNpoEAia Tov Tayvidtoy World of Wonders, n emdoyn tov Flutter kou Supabase yio tnv

avamtuén Kot Swyeipton dedopévav, KaBdg Kol To KEVIPIKA EPELVITIKA gpoTripato mov kabopilovv

10 mAaiclo kol v katevBvvon g mopovoog epyaciog. [leprypdpetor avalvTikd 1 epevvNTIKN KO
avartuélokn nEBodog mov axoAovdnonie:

v evotnta avt) Epyoaieia cuveyotc ohokAnpwong: GitHub Actions yia avtépato linting,
static analysis kot build — dwecparileton otabepod release pipeline yio Android/Windows, evd
v i0S a&lomonie Codemagic.

ITepapatikég petpnoelg amddoons: Xpovopetpnoelg (Profiling mode, Flutter DevTools) yia
péco frame time, GC events kot CPU usage ava miot@oppe.

1.7 X16y01 kon Epgovnrikn Xvveiopopad

1.

Avamtoén oloxdnpopévov word-puzzle oe Flutter: Emcvpover 6t éva single-codebase
umopei va kahvyel mobile + desktop e native performance.

Néog aiyopiBuog grid placement: Heuristic CSP alyopiBuog pe 85 % success rate:
ouykpiveral Ttocotikd pe brute-force kot genetic approaches (keo. 5).

Yvomuo real-time cuyypoviopov Supabase: Aewkvoet 6Tt < 200 ms latency givor e@iktd yia
multiplayer hints ympic dedicated server.

Avorypo kddwo (MIT License): O xkmdkag Ompooiedetan oto GitHub, emtpénovrog
EMAVOLYPTOLLOTOINGCT G€ EKTAOEVTIKG projects.

Epmiovtiopévn eAdnvucy Ae&ikoypaeikn Baon (~55 k Aqppata): Mapéyetor og CSV/ISON pe
KOVOVIKOTIOINUEVOVG  TOVOLG Kol UETO-OEO0UEVO. GLYVOTNTOG, KOADTTOVIOC KEVO GTNV
eEMNVOYAOOT €pevval.
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Kepdhiow 20: Oecopntikod Yropabpo

2.1 To lIpmwtoTomo IMaryvior Word of Wonders

To Word of Wonders (WoW) eivail éva mobile word-puzzle mov cuvévdalel otavporeo Kot chvdeo
ypappdatov. O maiktng oynuotiCer Aéfeic ovvdéovtag dwbéoipa yphuppoata: kabe cmotn AEN
tomoBeteitan oe €vov TIvOKO TOTOL GTOVPOAEEOD, OTOKOAVTTOVTOS TOLTOYXPOVA LEPT HIOGC EIKOVOG
OYETIKNG e totopikd pvnueia. H emruyia too WoW opeileton (o) ot otodiokn avénon suskoiiog,
(B) oto gkkvoTikd cvotnua emPpdPfevong (vopiopata, daily streaks) kot (y) oty exmoidevTiky TV
dldotoom (Yvoplia pe Yeoypapika «Oaduatoy).

2.2 Moyviow Aé€emv & IN'vooTikéc Oempieg

To word-puzzles é&yovv peketmbel wg epyoieion evepyntikng pdonong Pertidvovv Ae&iloyio,
opfoypapio ko1 ToyvTNTO OavOKANnong ot Ppoyele  pvApn. Zopeova pe TG apyés Flow
(Csikszentmihalyi, 1990)[3], n cvveyne, eAaepd avéovouevn TPOKANGT KpaTd Tov Taiktn ot «{mvn
Bértiomng eumiokngy. TlapdAiinia, to variable-ratio rewards (tuyaieg avtapolPpéc) dtatnpodv vynid
TOGOGTA ETIGTPOPNC YPTOTDV.

2.3 Apyés UI/UX o€ Word-Puzzle Apps

Ontwonoinon grid: caen opta keAdv, vynAr avtifeon ypapupdtov.
Gesture-based input: cOvdeon ypappdtov pe coveyn kivnon (PA. widget LetterConnector otov
KOOWK).

e Responsive design: mpocappoyn Tov grid oe dractdoelg S-inch éwg tablet.
Accessibility: emapkéc puéyebog ypappdrov (=40 px), haptic feedback, ypopoatikd 6épata
eukd og CVD.

2.4 State Management & KaOapf Apyrtektovik

H gpappoyn axorovbel doun Clean Architecture pe droxpitd layers services, providers, screens:

Provider/Riverpod =» dwoyeipion authentication & realtime updates (auth_state provider).

e PlayerStatusService: evoiqueco layer pe Supabase: CRUD cvvaptioelg (ensurePlayerStatus,
incrementTotalCoins).

e Domain Models: Word, Level, PlayerStatus opiovv immutable ovidotnteg: dievkoivvouv
unit-testing.

2.5 Agfika Agoopéva & Web Scraping

Mo mv eAnvikn yAocca dev datifeton dnuocio API cvyvotiteov. Avamtdydnke custom scraper
(scraper.dart) mov avtiel dedopéva amd to AeEikd TprovtapuAAidn: To script:

1.  IThonysiton o€ paginated endpoints.
2. E&bayel t AéEn & opiopd péom regex helpers (after, before extensions).



Tithog 2°° Kepahaiov

3. Outpapet Aéeig pe 2 <|w| <8.
4.  Ymohoyilel score pe calculateWordScore() (cuyvotnta ypouudtmv =¥ rareness).
5. Koaraypdaoper ~ 35 k Aé€eig o TXT (saveWordsToFile).

2.5.1 IInyés EAMnvikov Ag€rhoyiov
TN v eAAnvikn YAdooa, o1 kOpieg mnyEg Ae&ikov dedopévov mepthappavouy:

o Aekko TprovtaguAirion (35,000+ Aqupota) [7]
o Agfwo g Kowng NeoeAinvikng (AKN) [8]
o OpenThesaurus.gr (avoikty fdon cuvovoumy) [9]

2.5.2 Yroloyiopnog Xxop AéEemv

INo ™ Pabporoynon kébe AéEng mov eEdyetan amd ) dadikacio scraping, vAomomOnke évag
oAYOp100G VTOAOYIGHOV GKOP PACIOUEVOG GTI CLYVOTNTA EUPAVIONG YPAUUATOV 6TV EAANVIKY
yAdooa. O Adyog eivar 6TL Arydtepo cuyvég AEEELS, TOV TEPIAOUPAVOVY GTOVIOTEPO. YPALLLLOTOL,
TPOCPEPOLY UEYOAVTEPT] TPOKANON GTOV XPNOTH.

H ouyvomta eppavions Tov YpoppdTtoy 6Ty EAANVIKY] YADGGO, TOL YpMoLomoonke, sivor | e€Ng:

T'péupo ZoyvoTnTo,
0.11411
0.10331
0.09252
0.08586
0.07918
0.07830
0.06199
0.05399
0.04416
0.04286
0.04014
0.03974
0.03358
0.02732
0.02147
0.01749
0.01727
0.01178
0.01120
0.00812
0.00682
0.00402
0.00345
0.00133

N (1 =2 = (€1 el [ Fel 1= Kl Pl [l la=B ] fanfl 2 11 N (o]l B0 (@) o2

O aAy6p1Bpog vtoloyiopobd okop Exel ¢ EENG:

—~ 1
wordScore = Z ) + (wordLength x 10)
i=1 J\"
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Omov:

n: O apBuds ypoppdTmv g AEEnc.
fli), 1 ovyvOTNTA EUPAVIONG TOV YPApUaTOg 17
wordLength. o ap1Opog tov ypappdtov g AEENC.

2.6 AkyoprOkn TomroBétnon Aécemv oto Grid

H dwdikacio tomoBétnong AéEewv oto grid Paciletar otov akdiovbo alyopBo, o omoiog et

ToALTAOKOTNTA O(n-m).

H Swdikacia tomodétong kéde Aééng W puikovg L oto grid G pe Swuotdoeic X X YV

1.

Apykn Tomodéton: H mpodm kon peyarvtepn Aéén Wi tomobeteiton kevrpucd optldvria
o710 grid:

X Y-L
location(W;) = (— 7‘%)

2’ 2

Evpeon duwaotavpdoemv: o kade enopevn Aéén Wi, evtonilovrot 6ha ta mbavd onueio
dtoTavpwong pe o torobetnuéveg AéEeis:

Omov K, ogiktec ypappdtov tav AéEewv

"Eleyyog mepropropov: ['a kdOe mbavo onpeio dSlootodpoong (z,y) yivetan €leyyog TV
TEPLOPICUDV:

Emopxig yopog 6o grid:
length(W;) < available space from (x,y)

ATOVGi0 GUYKPOVGEMV IE YEITOVIKA YpappaTa:

V neighbour cell ¢ : Glc] = 0 # G[c] = W;[k]

Back-off strategy: Av n Aéén Wi dev pumopei va tonoetnBei og kapia Stactadpoon, ote
tonobfeteiton TPOSMPIVA GTNV OLPE CVOLLLOVIG Q , ko 1 Torofétnon enyeipeital Euvd petd
omd dAAeg AEEELG.

Oloxipoon: H dadwacio olokdinpmvetor 6tav OAeg o1 AéEglg TorobetnBovv 1 dtav dev
vapyovv dAdec drobéoueg Béoeic oto grid.


https://www.codecogs.com/eqnedit.php?latex=n#1
https://www.codecogs.com/eqnedit.php?latex=f(li)#1
https://www.codecogs.com/eqnedit.php?latex=li#1
https://www.codecogs.com/eqnedit.php?latex=wordLength#0
https://www.codecogs.com/eqnedit.php?latex=O%20(n%20%5Ccdot%20m)#0
https://www.codecogs.com/eqnedit.php?latex=W#0
https://www.codecogs.com/eqnedit.php?latex=L#0
https://www.codecogs.com/eqnedit.php?latex=G#0
https://www.codecogs.com/eqnedit.php?latex=X%20%5Ctimes%20Y#0
https://www.codecogs.com/eqnedit.php?latex=W_1#0
https://www.codecogs.com/eqnedit.php?latex=%20%20%5Ctext%7Blocation%7D(W_1)%20%3D%20%5Cleft(%5Cfrac%7BX%7D%7B2%7D%2C%20%5Cfrac%7BY%20-%20L_%7BW_1%7D%7D%7B2%7D%5Cright)%20%20#0
https://www.codecogs.com/eqnedit.php?latex=W_i#0
https://www.codecogs.com/eqnedit.php?latex=I(W_i%2C%20W_j)%20%3D%20%5C(x%2C%20y)%20%5Cmid%20W_i%5Bk%5D%20%3D%20W_j%5Bl%5D#0
https://www.codecogs.com/eqnedit.php?latex=k%2Cl#0
https://www.codecogs.com/eqnedit.php?latex=(x%2C%20y)#0
https://www.codecogs.com/eqnedit.php?latex=%5Ctext%7Blength%7D(W_i)%20%5Cleq%20%5Ctext%7Bavailable%20space%20from%20%7D%20(x%2Cy)#0
https://www.codecogs.com/eqnedit.php?latex=%5Cforall%20%5Ctext%7B%20neighbour%20cell%20%7D%20c%3A%20G%5Bc%5D%20%3D%20%5Cemptyset%20%5Ctext%7B%20%CE%AE%20%7D%20G%5Bc%5D%20%3D%20W_i%5Bk%5D#0
https://www.codecogs.com/eqnedit.php?latex=W_i#0
https://www.codecogs.com/eqnedit.php?latex=Q#0
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[Mivaxag 2.3: Anddoon AlyopiBuov avd Méyebog Emmédov

AgEgic MéyeBoc Grid Méooc Xpdvoc Success Rate
10-15 10x10 12ms 98%
16-25 12x12 28ms 95%
26-35 14x14 45ms 89%

2.7 I'vootikn ®option & Asikteg Avokoriog [ayyvidwov Aécewv

e Intrinsic vs Extraneous load: Xv{imon yw 10 TOG 0 oyedooudg grid, n wukvoTTO
dotavpdoe®v Kat o dtbéasog ypdvoc ennpedlovv To mental workload tov maiktn.

e Difficulty metrics: TPI (Time-to-Puzzle-Insight) & WPM-A (Words-Per-Minute-Awapopd) og
OVTIKEWEVIKOL OEIKTEG, [1E TOPASELY U VTTOAOYIGHOD o€ Tpio eminedo SVGKOAIOC.

2.8 Gamification & Xvpumeprpopiki] Owkovopia

e Reward Schedules: X0ykpion Fixed-Ratio (coins/word) évavti Variable-Ratio (m.y. daily
streak chests) o€ retention > 7 nuepmv.

e Endowment & Loss Aversion: [log n mpocopwviy amddoon boosters av&dvel to perceived
value kot peuwvel churn,

o Acgvtepoyeviy kivitpa: Xvotnuo achievements «Polygloty, «Speedster»: mapomouny oe
Self-Determination Theory (competence, autonomy, relatedness).

2.9 Enihoyog

310 mapov KePOAO0 avorvdnikay to Bactkd yopoKTNPIeTIKG TOVL €idovg Tov mayvidiov "Word of
Wonders", kaB®dg kot ot avtioToryeg TeEXVIKES OV €PAPUOLOVTOL GTOV GYEOIOUO €VOG OVTIGTOLYOV
AoyloUIKOD.

[Tépa amd TV emiAoyn TEXVOLOYIDV KOl TV OPYLTEKTOVIKT o)ediacT, 600nKe Wiaitepn Eupaon og dvo
Kpioyo onueia TG AELTOVPYIKOTNTOC TOV TOLYXVIOOV:

Tov akydpiBuo vroroyiopol okop AéEemv, o omoiog aEOMTOIEL T CTATIOTIKY GLYVOTNTA YPUUUATOV
oV EAMVIKY] YADGGO doTE vo amodidel peyaAidtepn aflo oe AéEglg mov mePEYOLV omAVIOTEPQ
ypappaTo Kot £YoUV aLENUEVO UNKOG.

Tnv aAyopBuiky tomobétnon tov Aéewv oto grid, Tov amartel GLVOVAGUO YEMUETPIKNG CKEWYNG KOl
SuVOUIKNAG OECUELONG YDPOL HE OTOXO TN Onuovpyic €vdg TPOKANTIKOV OAAL Aettovpylkol
ePPAALOVTOG ALY VIS0V,

Ot 600 avtol alyopBpol —av Kot ardol 6t cOAANYN— Tailovy KaBoploTikd polo TNV EUnEpia TOL
yphotn, exnpedlovtag T pon, T dvoKoAio Kot TNV a1 TIKN TOL TAYVISL0D. TO EXTOUEVO KEPAALO,
fo mapovcilactel 1 TPAKTIKN VAOTOINON TV Topamdve BsopnTikdv OBepeiiov, pe Eueacn oty
OPYLTEKTOVIKT TNG EPAPUOYNG, TO TEXVOAOYIKA EPYUAELN KOL TNV EGMTEPIKN SOOI TOL AOYIGULKOD.
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Kepdiow 30: Avaivon Anartioeomv

3.1 Ewoayoym

H avédivon amortmoewnv amotelel kpioio 6Tad10 TNV AvATTLEN OTOIOVONTOTE AOYIGLUIKOV, KOOMS
kaBopilel pe capnveln TL TPETEL VO TPAYLOTOTOWGEL TO GUGTNUO, KOl VO 7TOleS GuvOnKes. X10
mAoiclo g ovamTuéng tov khdvov tov Words of Wonders, oi amoitioelg Tov GULOTHHOTOC
KOTIYOPLOTOOVVTIOL GE  AELTOVPYIKEG KOl UN-AEITOVPYIKEG OMOUTHOELS, Ol OMOIE OVOAVOVTUL
AETMTOUEPDG OTIG EMOUEVEG EVOTNTEG.

H cvomuotiki Kataypaen Tov otattoemV Slac@aAilel 0Tt To TeEAKO TPoidy Bo avtamokpiveTol 6TIg
TPOGOOKieG TV yYpNoT®V kol Ba Aettovpyel AMOTEAEGULOTIKA O Ol0POPETIKG TEPPAALOVTO Kot
GLOKEVEG.

3.2 Aarrovpyikéc Anartioeis (FR: Functional Requirements)

O1 AE1TOVPYIKEG OMOLTNCELS TEPLYPAPOLVY TIG GUYKEKPILEVEG AEITOVPYIEG KOl CUUTEPUPOPES IOV TTPETEL
va Voot pilel To GVoTNHA.

3.2.1 Awayeipron Xpnotav ko AvOevtikomoinon

FR-01: Eyypooen Xpijoty

e To ovomnua mpémel vo emTpénel TV €yypoaen vEov ypnotdv pécm email kol kmdkov

TPOcPaong
Validation twv otoryeinv 10600V (éykvpo email format, 1oyvVPOG KMOKAC)
Amoctoln email emPefaicnong yio v evepyomoinom Tov AOYAPLOGHOD

FR-02: X0voeon Xpijotn
Emutpéneton | oOvdeon péow email ko kmdikov TpdcPacng
Avaktnon kwdikod Tpocfaocng péco email

FR-03: Awayeipion Ilpooii

o [Ipofoin kot eme&epyacio TPOSHOTIKOV GTOYEIDV
Alayn Kodkov tpdsfaong
Awrypoen Aoyaplacpod pe empefoainon

3.2.2 Awayeipron Hayyvidrov
FR-04: Anpovpyio kot Awoygipion Emnéoov
Avtopatn dnpovpyio emmnédwv Pdoet mpokabopiopévov aryopiBuwmv

Kaé0e eninedo mepriapfdvel Guykekpitévo cuvoro AEEEmV Kot YPOUUATOV
Yradiokn avénon dvckoiiag ava emxinedo

>Hvoro tovAdyiotov 100 emumédwmv

FR-05: Zvotpoa IIpoddov Iaikty
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o [lapaxkorovBnon Tpéyovtog emmédov Kb TaikTn
Kartaypaen cvuvolikov AéEemv mov Eyovv Ppebdei
200N VOLGHATOV (coins) Yia, avTapUoPEC Kol ayopEg

FR-06: Mnyaviepég Iaryvioro

Epgdvion grid 12x12 yio tomoBétnon AéEemv
Kok didtaén ypoppdtov yio covdeon Aécewmv
Validation gicaymyng Aé&ewv og Tpaypatikod ypovo

Ontikn avddpaon yuo emitvyeic/amotuynpéveg tpoomdbetes

3.2.3 AhyoprOpor AéEemv
FR-07: Web Scraping Agikov

Avtopatormompévn e€aymyn AéEewv amd 1o d1adtkTLoKO Aegikd TpravtapuAiion
Dduktpapiopo AéEemv pnkoug 3-7 yopakTnpmV
e  AmoOnKevon mEPLYPAPDOV KOl VTOAOYIGUOS oKOp BAcEL cuyvOTNTaS YPOUUATOV

FR-08: ALyép1Opog Evpeong Aéewv
Evpeon 6Awv tov mbavdv AéEewv and GUYKEKPIUEVO GHVOLO YPOUUATOV
AlyopBpoc avaypappoticu®y pe fedtiotonoinon anddoong
YrootpiEn EMANVIKOV S10KPLITIKMV

FR-09: A)yoprOpog ToroBétnong AéEemv

Avtopatn tonobéton Aééewv oe crossword grid
Evpeon dtaotonpdoemy Kot ETIAVGT GUYKPOVGEDY
Beltiotonoinon yio péyiotn mokvotnta Aééewmv

3.2.4 Awoyeipron Agdopévarv
FR-10: AmoOikevon Ipo6oov

[paypotikov ypdvov amodnKevon Tpoddov moikTn
20YYPOVICUOG GE TOANUTAEC GUOKEVEG
Backup xat recovery dedopévav

FR-11: Offline Functionality

Avvatdtnta oy vidlon yopig GOVOEST GTO J1AdTKTLO
SuyxPovIcUOC KATE TV ETAVOCHVOEST
e [ocal caching kpiciuwv dedopévav

3.3 Mn-Agurrovpyikég Anartiosig (NFR:Non Functional Requirements)

Ot un-Aerrovpycég amortnoelg kafopilovv To To10TIKG YUPOKTNPLOTIKG TOV GUGTHUATOSG KOl TOVG
TEPLOPIGLLOVG VIO TOLG OTO10VG TPEMEL VOL AELTOVPYEL.

9
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3.3.1 An6doon (Performance)
NFR-01: Xp6vog Amoxpiong

o  Méyiotog xpovoc poptmong 08ovne: 2 devuteporenta
e Xpovog validation Aé€ng: < 100ms
e  Xpo6vog amoBnkevons tpoddov: < 500ms

NFR-02: Katavédioon [Hépov

e Méyiom yprion RAM: 150MB o€ Android devices
e  Meéywom yprion CPU: 30% o¢ idle state
o Beltiotonoinon battery consumption

NFR-03: Scalability

o  Ymootpi&n £mg 10,000 Tantd)poveOV ¥pNoTOV
®  AuvatoTnTa ENEKTACNG OE TEPLOGOTEPH EMIMESQL
o ApOpmOTN apYITEKTOVIKN Y10 LEAAOVTIKES EMEKTACELS

3.3.2 Xpnotikotnra (Usability)
NFR-04: Awerapn Xpijotn

e Intuitive kot user-friendly interface
e Responsive design yio Sl0QOPETIKA screen sizes
e Accessibility support (uéyebog Ypoppdtov, xpduHoTo)

NFR-05: Expadnon

o Néog ypnotng va pumopel va mai&etl yopig tutorial oe < 2 Aemtd
e In-app help kot hints
®  XTOOWKN EIC0YWYT OTIG AEITOVPYIES

3.3.3 A&wmoria (Reliability)
NFR-06: AwwOsorpotnra

e 99.5% uptime yw backend services
e Graceful handling amotuyidv ductdov
e Automatic retry mechanisms

NFR-07: Avaxapyn oné Zeaipata,

e (Crash recovery e datrpnon Tpoddov
o Xpdiuoto d1kTVOL dgv emnpedlovy gameplay
o Comprehensive error logging

10



3.3.4 Aocparewo (Security)

NFR-08: IIpooctacia Agdopévemv

Kpuntoypdonon kodikdv tpdcsPacng (berypt)

HTTPS yia 6Aeg TIG emKovavieg

Row Level Security (RLS) otn Bdon dedopévav

NFR-09: Authentication

JWT tokens pe expiration
Session management
Rate limiting ywo API calls

3.3.5 Zvpparotnta (Compatibility)

NFR-10: ITAat@éppeg

Android 7.0+ (API level 24+)
i0S 12.0+
Windows 10+ (desktop)

NFR-11: Xvokegvég

Smartphones pe screen size 4.5" - 7"
Tablets e screen size 8" - 13"
Desktop/laptop computers

3.4 Use Cases ko Xevapro Xpnong

3.4.1 Kvpwa Use Cases (UC)

UC-01: Néog [Maiktng Eckivael Havyvior

Actors: Néog Xpnotng

Preconditions: XpNo1tng €YEl €YKOTAGTICEL TNV EQAPLOYN

Main Flow:

e A o R e

Xpnotng avolyetl TNV epapuoyn
Eméyer "Create Account”
Ewodyet email kot kodwkd
EmBePordvel email péow link
Kéwvet login otnv epappoyn
BA\émer 000vr emAoyng emmédov
EmiAéyel eninedo 1

ITailel To TpdTO TOL TOLYVIdL

11
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Postconditions: Xpfotng éxel OLOKANPAOGEL TNV EYYPAPT Kol EEKIVIIGEL TO Ty Vidt
UC-02: Emtops Oroxkiipmon Emutéoov

Actors: Eyyeypappévoc Xpnong

Preconditions: Xpnotng eivon logged in xon picketar og éva eninedo

Main Flow:

Xpnotng Pplokel OAeG TIG amattovpueveg AEEELS
Yvompuo epeaviCel congratulations message
[Ipootifevtan coins 610 TPOPIA
Evnuepavetar 1 tpdodog tov maiktn
HekAeldwvetal To enOUEVO eNInEdO

A S o e

XpNotng emoTpéPel 6TV 000vVn EMAOYNG EMTESOL
Postconditions: Eninedo olokinpoOnke kot tpdodog amobnredtnke
UC-03: Xp1on Hint Xvotipatog

Actors: Eyyeypapuévog Xpnomg

Preconditions: Xpfotng nailel éva eminedo kot £yl 0pkeTd coins
Main Flow:

Xpfotng motdel kovpsi hint

Xvotpa aeatlpei coins awd To AOyoplocHd
AmokaAidmteTon éva ypappa omd dyveotn AEEn
Evnuepoveron to Ul pe to véo ypdppa
Yvveyiletor To mayvio

M S

Postconditions: Hint ypnoyoromOnke kai coins apopédnkay

3.4.2 Alternative Flows
AF-01: Amwotuyio X0voeong 610 AtodikTvo

Yvomuo epeaviler upvopo, offline mode
[Moayyvior cvveyileton pe cached dedopéva
IIp60odo¢ amobnkeveTal TOTUKG

ZVYYPOVICUOG YiveTon KaTd TNV ENavVOcHVIES
AF-02: Ecpaipéva Xroyeio Login
Xvotnua epeavifel cQaipo

Aiveton emidoyn yia password reset
Metd and 3 amotuynpéveg mpoomddeieg temporary lock

12
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3.5 User Stories (US)

Ot User Stories meptypapovV Tig amalToELS omd TNV OTTIKY YOVio ToL ¥pNotn, eotialovioc oty aia
IOV TPOCPEPOLV.

3.5.1 Xpnotng - Haiktng

US-01: Q¢ véog maiktng, 0EA0 va pmopd vo dSNULovPYNom AOYOPLOGHO EVKOAL, MGTE VA omobnkeveTal
M TpO0dOG Hov.

US-02: Q¢ maiktng, 06Ao va, fAET® TV mpdodd pov (eninedo, coins, AEEELS), DOTE VO aloBavOopLaL OTL
TPOOodEV®.

US-03: Q¢ maiktng, 06Am to monyvidt va gival TpokAnTikd aidd oyl addvaTo, MGTE va S1oTnpd TO
EVOLALPEPOV LLOV.

US-04: Q¢ maiktng, 06Ao va propd va AdPo hints 6tav KoOAA®, GoTE Vo Ui Trondd Kot
EYKATOAEIY®.

US-05: Q¢ maiktng, 06ho 1 epappoyn va Agttovpyel opaid Kot xwpig crashes, MoTe Vo Ex® KON
gumepio.

3.5.2 Awyeprotic TeTIHOTOS

US-06: Q¢ dwayepiotng, B va pmopd va Topakorovdd T ¥pror TS EPAPLOYNS, MGTE V.
BeiticTomolmd v amddoon.

US-07: Q¢ dayeptotc, 0 m vo umop® vo tpochétm véa enineda eDKOAN, MGTE VA, S10TNPD TOVG
YPNOTEC EVEPYOVG.

13
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3.6 Awoypappata UML

3.6.1 Use Case Diagram

To mopaKdTo S1dypapiLe TapoLGLAleL To KOPLO Use cases TOV CLGTHATOG:

. N

CrossWordia System

<——( Register }

New user

6_[ Login }

)
é—{ Plo.t/ Gawme }

Regular
Player R[ View Progress J

D — Use Hints

14



3.6.2 Activity Diagram - Game Flow

To d1dypappe dpacTNPLOTNTAS Yo T POT| EVOG TALYVISIOV:

[ Start game ]

[Loaol level o(ata]

[ Generate gno(}

P|at/e.r input ]<——[ lSp|ou./ let‘te_rs}

. w‘f;-';(d? —Yes%—[ Add to found J

\

No

|

[ Show error j {Upo‘ate progress]

Level
Comple_te
?

Yes

v

[ Show victory ]

[ Upala‘te. stats]

[Return to menu]
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3.7 llepropropoi ko Mapadoyéc
3.7.1 Teyvikoi Iepropropoi
e Backend: EEGptnom amd Supabase yia cloud services
o T'A®ooca: YrootipiEn LOvo EAMANVIKNAG YADGGOS apyIkd.
e Offline Mode: [Tepropiopévn Aettovpykdtnra ywpig internet

3.7.2 Emyepnowkoi [epropiospoi

e Budget: Xpnon free tiers yia cloud services
e Team: Single developer (mruylokm epyacia)
o Testing: [lepropiopévo user testing pe pkpn opdoo

3.7.3 llapadoyéc
o Xpnorteg &xovv Paoikég yvadoelg smartphone ypnong
® Xvokevég Exovv TovAdyiotov 2GB RAM
o Awbéoun otabepn obvdeon internet yio apyIkn EYKATAGTAON
e  XpRoTEG KOTOVOOUV TOVG KOVOVES TOL TTALYVIO00

3.8 Emidoyog

H avdivon amoitioeny mov TapovctioTnKe 6€ aUTo T0 KEPAAAo amotelel T Bdomn yio Tn oyedioon

K0l LAOTOINGM TOV GLOTHATOG. O AEITOVPYIKES amattioelg kaBopilovy TIC GLYKEKPLEVES AELTOVPYiEG

OV TPEMEL VO, VTOGTNPILEL M EPAPUOYN, EVD Ol UN-AELTOVPYIKES OMOUTHOES OlacpaAifovv OTL TO

ovoTNUO B0 TANPOT TO TOLOTIKG YOPUKTNPLOTIKY TTOV ATOLTOVVTOL Y10, LLL0L ETLTUYNUEVT] EQOPLOYT.

To, dwaypdppota UML kot To use cases mopEyouv o coen €ovo ¢ aAANAenidpaong petaly

YPNOTMOV KOl GUGTHLITOG, EVD 01 TEPLOPIGHOTL Kot Tapadoyss kabopilovv 1o mAaiclo evidg Tov omoiov

0o avamtuyBel n epappoyn.

10 endueEVO KEPAAMIO Bo TOPOLGLOGTEL 1 UPYITEKTOVIKY TOV GLGTHUATOG, 1 omoia Oa VAOTOLEL TIg

OTOLTNOELG TTOL KabopioTnkay G€ aVTd T0 KEPAAAILO.
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Kepdhioro 4: ApyttekToVIKN ZVOGTHHOTOS

4.1 Evocaymyn

H apyltektovik] cuotiuotoc amotelel ™ PAcn ywoo TV EMTUYNMEVN LAOTOINGT OTO0GONTOTE
TOADTAOKNG EQAPLOYNG. £TO TAAIGI0 NG avATTTLENG TOL KA®VOoL Tov Words of Wonders, smiAéyOnke
pio oOyypovy] apylTeKTOviK] mov ouvvovdlel ta mAeovektnuoto tov Flutter og cross-platform
framework pe v 10y0 Tov Supabase g Backend-as-a-Service (BaaS) mlatooppla.

H oapyitextovikny oyedidomnke pe yvopovo tig apyxés ™ Clean Architecture, dwacpaiilovtog
Sl OPIoHO  OPUOSIOTATMY, EMEKTAGILOTNTO KOl GUVINPNOIUOTNTO TOL K®OKa. To ocvotnuo
opyavavetar coe dwkprrd eminedo (layers) mov emuowmvovv petalld tovg péc® KoBOPIGUEVOV
OETAQDV.

4.2 XuvoMKN APYLTEKTOVIKI]

4.2.1 High-Level Architecture Overview

To cHotpa akolovdel pia Tprtofadpia apyrtektovikn (3-tier architecture) mov amoteleiton omd:

17
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PRESENTATION LAYER

Desktop

Mobile app Web app

Q\|

(Flutter) (thged

(Flutter)

l HTTP/WebSocket

r M\
BUSINESS LAYER
e N ™ R
Services Algorithms Services
* Auth * Secraping * Provider
* Player * word find * R‘.ver(aoo(
* Levels * Grid gen
\_ J J J
_ _J

REST API / saL

DATA LAYER

SUPABASE

PostgreSQL Auth Real-time
Database Service Subseriptions

4.2.2 Architectural Patterns
Model-View-ViewModel (MVVM) Pattern

e View: Flutter Widgets (Ul Components)
o ViewModel: Provider/Riverpod State Management
o Model: Data Models ka1 Business Logic

Repository Pattern

e Aoaipeon g data access logic
o Evwio d1eman yio S1popeTIKES TNYEG OECOUEVOV
o Ymootpi&n caching ko offline functionality

Service Layer Pattern

e Evomoinon entyelpnotokng AOYIKNG

18



® Auwyeipion transactions ko error handling

e API abstraction layer

4.3 Frontend Apytextoviki) (Flutter)

4.3.1 Aopl Poxkérov ko Opyavoon Koodwka

— main.dart

F— app/

| — app.dart

| L— routes.dart
F— core/

| constants/
| extensions/
| theme/

|

utils/

— features/

F——-auth/
— data/
— domain/

L— presentation/

— domain/

L— presentation/
L profile/

— shared/
| |— widgets/
| F— services/

| L— models/
L— generated/

# Entry point

# App-level configuration
# MaterialApp setup
# Route definitions
# Core functionality
# App constants

# Dart extensions

# App theme

# Utility functions
# Feature modules

# Authentication

# Data layer

# Business logic

# UI layer

# Game functionality

# User profile

# Shared components
# Reusable widgets
# Service classes

# Data models

# Generated files

4.3.2 State Management Architecture

H dwyeipion katdotaong viomoteitan pe to Provider pattern, mopéyovtog:

Provider Tree Structure:
dart

MultiProvider(
providers: [

Tithog 3°° Kepahaiov

ChangeNotifierProvider(create:
ChangeNotifierProvider(create:
ChangeNotifierProvider(create:
ChangeNotifierProvider(create:

=> AuthProvider()),
=> GameProvider()),
=> PlayerProvider()),
=> LevelsProvider()),

Is

child: MaterialApp(...)

19
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State Management Flow:

Wialget w User Action ‘{ Provider

)

State Clr\omge.s

/

Business Logic

\

Provider }<D°t° Update Provider

API Call

Provider

4.3.3 UI Components Architecture

MaterialApp

L— Authwrapper
|— LandingScreen (Unauthenticated)
L— AppNavigation (Authenticated)

— chooseLevelScreen

|— CrosswordBoardScreen
| |— BlurContainer
| — LettercConnector
| L— Gridview (12x12)
— PlayerStatusScreen

20



Widget Composition Pattern:
o Atomic Widgets: Mukpd, enavaypnGLOTOUmcLLe, components
o Composite Widgets: Xvvdvacuog atomic widgets
® Screen Widgets: [TAnpeig 006veg g €pappoyng

4.3.4 Navigation Architecture

Declarative Navigation pe Navigator 2.0:

dart

Router(
routerDelegate: AppRouterDelegate(),

routeInformationParser: AppRouteInformationParser(),

)

Route Management:

e Named routes yio navigation consistency
e Route guards ywo authentication

4.4 Backend Apyrtektovikn (Supabase)

4.4.1 Supabase Services Overview

Supabase Stack:

21
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r
SUPABASE

Authentication (4uth)
* JWT-base authentication
* Row Level Security (RLS)

* Social |ogin providers

Database (PostgreSQL)
* 4CID transactions

* JSON support

* Full-text search

Real-time (WebSockets)
* Live data synclﬂronization

* Presence tracking

* Broadcast messaging

Storage
* File uploaols
* CDN 'mte,gra‘tion

* Image tran sformations

Edge Functions (Deno)
* Custom server-side logie

* Scheduled jobs

* External APT integrations

.

4.4.2 Authentication Architecture

JWT-based Authentication Flow:

22
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Client w Login \( Supabase
(Flutter) J L Auth

JWT Token

APL Requests
(with IWT header)

Do«tabase
APT

Row Level Security (RLS) Implementation:

CREATE POLICY "Users can read own status"”
ON player status FOR SELECT
USING (auth.uid() = player_id);

CREATE POLICY "Users can update own status"
ON player status FOR UPDATE
USING (auth.uid() = player_id);

4.4.3 Real-time Architecture

final subscription = supabase
.from('player_status')
.stream(primaryKey: ['id'])
.eq('player_id', userId)

.listen((data) {

updatePlayerStatus(data);
})s

Real-time Event Flow:

Database Change — Supabase Realtime — WebSocket — Flutter Client — UI Update

23
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4.5 Xyeoioon Baong Asdopévov

4.5.1 Entity Relationship Diagram
( auth.users \ ( |evel$ )

s id (LUID) o id (SERIAL)
¢ email o level (ZNT)
k. created_at ) ¢ words (TEXTL])
¢ letters (TEXTL])
. Y,
1:1
TN
V
a (olaye.r__.s.‘l:o\‘tu:':..j 4 player_level_status A
s id (SERIAL) o id (SERTAL)
¢ player_id (FK) * player_id (Fk)
* total_words o level id
* coins ¢ found_words (TEXTL])
® current_level * created_at
o created_at ~ =

\_ _/

4.5.2 Database Schema Design
Table: levels

CREATE TABLE IF NOT EXISTS public.levels (
id SERIAL PRIMARY KEY,
level INTEGER UNIQUE NOT NULL,
words TEXT[] NOT NULL,

letters TEXT[] NOT NULL,
created_at TIMESTAMP WITH TIME ZONE DEFAULT NOW()

Table: player_status

24
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CREATE TABLE IF NOT EXISTS public.player status (
id SERIAL PRIMARY KEY,
player_id UUID NOT NULL REFERENCES auth.users(id) ON DELETE CASCADE,
total words_found INTEGER NOT NULL DEFAULT O,
coins INTEGER NOT NULL DEFAULT 500,

current_level INTEGER NOT NULL DEFAULT 1,
created_at TIMESTAMP WITH TIME ZONE DEFAULT NOW(),
UNIQUE(player_id)

Table: player_level status

CREATE TABLE IF NOT EXISTS public.player level status (
id SERIAL PRIMARY KEY,
player id UUID NOT NULL REFERENCES auth.users(id) ON DELETE CASCADE,
level id INTEGER NOT NULL REFERENCES public.levels(id) ON DELETE
CASCADE,
found_words TEXT[] NOT NULL DEFAULT '{}',
created at TIMESTAMP WITH TIME ZONE DEFAULT NOW(),
UNIQUE(player_id, level id)
)

4.5.3 Database Functions

CREATE OR REPLACE FUNCTION incrementplayercoins(
coinstoadd INTEGER,
playerid UUID

) RETURNS VOID AS

LANGUAGE plpgsql SECURITY DEFINER;

O¢éi Tov Database Functions:

BeAtiopévn anddoon (Ayodtepa round trips)
Atomic operations

Consistent business logic

Reduced network traffic

5.5.4 Indexing Strategy

Performance Indexes:
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CREATE INDEX idx_player status_player_id ON player status(player id);
CREATE INDEX idx_player level status composite ON
player level status(player_id, level id);

CREATE INDEX idx_levels level ON levels(level);
CREATE INDEX idx_levels created_at ON levels(created_at);

4.6 API Design ko Integration

4.6.1 Service Layer Architecture

Service Classes Structure:

abstract class BaseService {
Future<T> handleRequest<T>(Future<T> Function() request);
void handleError(Exception error);

}

class PlayerStatusService extends BaseService {

Future<PlayerStatus> getPlayerStatus(String playerId);
Future<void> updatePlayerStatus(PlayerStatus status);
Future<void> incrementTotalCoins(String playerId, int coins);

}

class LevelsService extends BaseService {

Future<List<Level>> getAllLevels();
Future<Level?> getlLevel(int level);
Future<bool> addGroupedWords(Level levelData);

}

4.6.2 Error Handling Strategy

try {
final result = await supabase.from('table').select();

return Model.fromJson(result);
} on PostgrestException catch (e) {
if (e.message.contains('IWT expired')) {
await refreshSession();
return _retryOperation();

}

throw ServiceException(e.message);
} catch (e) {
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throw UnexpectedServiceException(e.toString());

}

4.6.3 Caching Strategy

class CacheService {

static final Map<String, dynamic> _memoryCache = {};

static final SharedPreferences prefs = await
SharedPreferences.getInstance();

static Future<T?> getCached<T>(String key, Duration ttl) async {

4.7 Security Architecture

4.7.1 Authentication Security
JWT Token Management:

Access tokens i short expiration (1 hour)
Refresh tokens pe longer expiration (30 days)
Automatic token refresh mpwv Tnv expiration
Secure storage twv tokens

Session Management:

class AuthService {
Timer? _refreshTimer;

void _startTokenRefreshTimer() {
_refreshTimer = Timer.periodic(Duration(minutes: 50), () {
_refreshTokenIfNeeded();
1)
}

Future<void> _refreshTokenIfNeeded() async {
final session = supabase.auth.currentSession;

27
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if (session != null & shouldRefreshToken(session)) {
await supabase.auth.refreshSession();

4.7.2 Data Security

Row Level Security Policies:

ALTER TABLE player_status ENABLE ROW LEVEL SECURITY;
CREATE POLICY "player_ status _policy" ON player_ status

FOR ALL USING (auth.uid() = player_id);

CREATE POLICY "levels read_policy" ON levels
FOR SELECT TO authenticated USING (true);

API Security Measures:

Rate limiting yio API calls

Input validation kot sanitization

SQL injection prevention pécwm parameterized queries
HTTPS encryption yio OAEC TIG EXKOWVOVIES

4.7.3 Client-side Security

Secure Data Storage:

class SecureStorage {
static const storage = FlutterSecureStorage();

static Future<void> storeToken(String token) async {
await storage.write(key: 'auth token', value: token);

}

static Future<String?> getToken() async {
return await storage.read(key: 'auth_token');

}
}

28



Tithog 4°° Kepahaiov

4.8 Performance Architecture

4.8.1 Frontend Performance
Widget Optimization:

Const constructors yio immutable widgets
RepaintBoundary ywa expensive widgets
ListView.builder yuwo large lists

Image caching ko lazy loading

State Management Optimization:
class GameProvider extends ChangeNotifier {

final ValueNotifier<String> currentWord = ValueNotifier('');

void updateGameState(GameState newState) {
_gameState = newState;

notifyListeners();

}
}

4.8.2 Backend Performance

Database Optimization:

e Connection pooling

e Query optimization pe EXPLAIN ANALYZE

e Appropriate indexing strategy

e Database function yio complex operations
Caching Strategy:

e Application-level caching
e Database query result caching
o CDN vyuw static assets

4.8.3 Network Performance

API Optimization:
e Batch requests 6mov givar dSvvatdv
o GraphQL-style field selection
e Compression yio large responses
e Connection reuse
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4.9 Enihoyog

H oapyttektovikn mov TopoVGIAGTNKE GE AUTO TO KEPAANLO TOPEYEL LI0, LOYVPT KoL EVEMKTN PACT Yia
v avamtuén tov kKh@vov tov Words of Wonders. H exiloyn tov cuvévacpov Flutter-Supabase
EMTPEMEL:

Teyviké Mieovexktipata:

Cross-platform development pe single codebase
Real-time data synchronization

Ioyvpo authentication kot security model
Scalable cloud infrastructure

Emyeipnowké IMicovektipara:

Meiopévog povog avamTuéng
Xoapnidtepo k6GTOG GLVTHPNONG
I'pryopn enéktaon og vEEC TAATPOPLLES
Built-in analytics kot monitoring

H apyitektovikn oyedt0GTNKE UE YVMOLOVO TN HEALOVTIKI] ETEKTUGIUOTI T, EXITPETOVTIOG TNV
npocHnkn vémv features yopic onUavTIKEC OAAAYEG TNV LITAPYOVGA dOUN. LTO EXOUEVO KEPAALO Do
€€eTAOOVIE AETTOUEPHC TIV VAOTOINGT) VTG TNG OPYLITEKTOVIKNC.
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Kepdiowo 5: AhyoprOpikn Avaivon ko BeAtiotomoinon

To mapov ke@dAaio eoTidlel oty alyoptOukn avaivon kot Oempntikn Oepelioon tov Pacikov
adyopiBumv Tov avartiyOnkav Yo v epoappoyn Words of Wonders. [Tapovoidlovtor ot pofnpoticég
AVOTOPACTAGELS, 1) TOATAOKOTNTA, KOt Ol BEATIGTOTOWGEL TOV EPAPHOGTNKAY Y10l TNV EMITEVEN
Bértiong amddoong.

H avéivon mepirappdvel Bempntikés EKTIUNGELS, TEWPAUATIKO OTOTEAEGHLOTOA, KOL GUYKPLTIKY|
aE0AOYNON SLLPOPETIKDV TPOCEYYIGEMV TOV EEETAGTIKAY KUTA TN OAPKELN TNG AVATTUENG.

5.2 MoOnpotiké Movtéro Aggikov

5.2.1 Avonapaotaon Aggrhoyiov

To ctvoro AéEewv W tov Ae&iko opiletar og:

W = {wq,ws, ..., w,} where w; € ¥*, 3| = 24

010V X T0 EAANVIKO 0A@aPTNTO Ko n =~ 55,000 0 cuvolikdg aplBpdc AéEewv.
5.2.2 Zoyvomyra pappdrov

H ocvyvomto eppdviong kabe ypauuatog ¢ € X opiletol mg:

2 wew |Wle

f(C) B ZwGW |w|
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omov | Wle o apOLOG ELPAVICEDV TOV YPAUUATOS ¢ 0T AEEN W.
5.2.3 Xkopapropa Aécemv

To okop pag AéEng w vtoloyiletal mg:

S(w) = ;‘ f(iji) +a- |wl

omov o = 10 o cuvteleotrng bonus punKovg.

1

Theoretical Justification: H avtictpoen cvyvortnta f(€) amodider vynAoTepn aéio oe omavia

ypbippoza, evéd o Opog & |wl avtapeiBel pakpitepeg AEeic.

5.3 AhyoprOpog Evpeonc AéEemv

5.3.1 llpopinpa AvoypoppoTicpov

Formal Definition: AoOévtoc evog multiset ypappdtov C = {c1, cs, ..., c[1} ko Ae&wov W, Bpeg to
GLVOAO:

A(C) = {w € W : multiset(w) C C}

5.3.2 Akyopr O] IlorlvwhokotTnTo
Naive Approach: Brute force éheyyog ka0g AEENG

o  Xpovikn [Hoivmhokotnra: o(|W|- L)
o  Xwpwn [Tolvmhokdtnra: O(|=])

OTOVL TO HECO PNKog AEENg opiletal mg:

_ 1
L:WZW’

weW

Optimized Approach: Frequency-based filtering

e Preprocessing: o(|w] - E) v dnpovpyia frequency maps
o Query Time: O(|W|-[%]) v K6Oe epdTLLQ
e Space: o(w|- =) v amofnevon precomputed frequencies

5.3.3 BeAtiotomoinon pe Trie Structure
lNo tepartépo Pertiotonoinomn, eEetdotnie 1 ypron Trie dopng:

T:% —{0,1}
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Theoretical Advantage:

o Worst-case Search: O(I/) avei O(W])
e Memory Trade-off: O(IW1- L) emmrsov YDPOG

Experimental Results: ['o (W[ =35,000 4y L = 5.2

e Frequency-based: 287ms average query time
e Trie-based: 156ms average query time (45% improvement)

5.4 Crossword Grid Generation
5.4.1 MaOnpotiké povréro

Grid Representation: Eva grid G' avanapictotot wg:

G:{1,2,...n} x{1,2,...n} - X U{0}

omov n = 12 1o péyebog tov grid.

5.4.2 Mpéprnpa kavormoinong mepropiopdv (Constraint Satisfaction Problem)
H tomobéton Aé&ewv povteronoteitar wg CSP:

Metapintég: X = Z1, 2, .., Tm dmov L4 ) Oéom g AéEng Wi

Toueic: Di = {(r, ¢,d) : valid placement of w;}

omov (7, ¢, d) = (row, column, direction)

epropropoi:

1. TIlepropiopodg opimv:

Vi : placement(z;) C {1,2, ..., 12}?
2. Tlepropiopdg dactadpmong:

Vi, j o if x; Nx; # 0 then Glz; N x;] consistent
3. Ilepropiopodg yerrvioong:

Vi, 5 : no invalid adjacent letters

5.4.3 Evpetikog AhyoprOpog

Greedy Placement Strategy:
1. Inmitialization: TomoBétnon peyardtepng AéEng oto k€vipo

2. Selection: Emiloyn AéEnc pe péyioto intersection potential:
w*=arg max |[(w)
w

remaining
3. Placement: Best-fit tontof<tnon Paocet heuristic:
h(p) = « - |intersections(p)| — B - |conflicts(p)|
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Complexity Analysis:
e Time: O(m2 -n?- L) o0mov M = ap1OPdC AéEemv
e Space: O(n® +m- L)

5.4.4 Success Rate Optimization

Theoretical Model: H mBavotnta emituyoic tomobétmong povieAonoleitol og:

i—1
Psuccess (wz) - H Pcompatible (wia wj)
j=1

OmoV:

intersections(w;, w;
Pcompatz’ble(wi,wj) = | ( & ])’

2] - Jws] - fwy]
Experimental Validation:

o Predicted Success Rate: 82.3%
o Observed Success Rate: 85.1%
e Model Accuracy: 96.7%

5.5 Avédivon EvawsOnociog Mopapétpmv

H evétra avtn diepeguvd moco ennpedlovv v anddoor tov aiyopibuov tomobétnong AéEemv ot
Baokég mapapetpot pubpicems. Xtoyog ivol va optoTodv «OGOAAEID TPOETIAOYEG TTOL LEYIGTOTOLOVV
70 T0600TO emitvyiog (Success Rate — SR) kot ehayiotonolody Tov ypévo ektéreong (Execution Time
— ET) yopic vrepPolikn KatavdAmon PLviune.

5.5.1 Hopapetpor & Evpn doxipdv

2oufoio ZoyvoTnTo, Evpoc Biuo

N Méyebog mAéypatog (TAevpd) 9_15 1
[Mokvotnta Ae&ikmv
D Kataympnoemv (Adyog 0,30-0,60 0,05
AEEEMV/KEMDV)
B Méyioto Babog backtracking 400 — 2 000 200
Yuvtereotnc PapvnTag
o heuristic (ctavpooelg < 0,8-2,0 0,2
pikog AEEnc)
5.5.3 Anoteréopata
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e Grid size (V) sivon o xvpiapyog mapdyovtag oto SR (PRCC =-0,74, ST = 0,66). Kébe +1
KkeM TAeLphg pewdvet Tov péco SR katd 5,8 % dtav o xpovog dratnpeitor otadepdg

e Backtracking depth (B) emnpedlel Oetikd SR (PRCC = +0,41) oArd ov&avel ET
un-ypoppikd: mépayv tov B =1 400 o pubudc Bertioonc népter < 1 % avd +200 nodes, v n
pviun Kkopveavetot ota 240 MB.

o Lexical density (D) mapovcialel kapmavaedn cvurepipopd: pértioto ota D = 0,45 (SR = 87
%, ET = 0,82 s). XapnAotepeg TIUEG OeV EKUETAAAEDOVTOL TANPOC TO TAEYLO: VYNAOTEPES
001 YOOV GE GLYVEG GUYKPOVGELG.

e Heuristic weight (a) sppavilelt Nma enidpacn (PRCC = +0,12) aAAd onuovtikn
oAnAenidpaon pe N (ST = 0,19). Yyniég tipnég (> 1,6) Behtuiwvovv SR oe peydia mhéyporta,
emPapvvovv 6pmg ET.

5.5.5 Zvpnepaocpato EvareOnoiog

H avdivon avadeikvioel 6Tt akOun Kot HIKPEG omokAicels oto péyebog mAéypotog emmpedlovv
dvcavaroya v emttuyio, eved To backtracking mpémel vo mapopEVel KAT® Ad TETPUYOVIKT avEnon
Yo va datnpeitol amodektog ypovog extéreons. Ot mapomdve Tiég vioBetodvianr wg default oto
prototype, pe duvoTdTNTO SLVAIKNG avorposapuroyns (adaptive parameter tuning) 6tav o ¥pNoING
emAéyel «Hard modey.

5.6 Alternative Algorithms Explored

Katd tn didpreta g avantoéng, e€eTdaotray S10p0opes EVOALUKTIKES OAYOPIOUIKES TPOCEYYIGELS Yia
™ onuovpyio. tov crossword grid. H evotnra avt mapovoldlel Tig kOpleg EVOALUKTIKEC TOV
LEAETNOMKAY, TO TAEOVEKTNLLATA KOl LELOVEKTNUATO TOVG, KAODS Kot TOVG AGYOLS TOV 0dNYNCAV GTNV
TEAMKT] ETIAOYN TOL EVPETIKOV OAYOPiOOL.

5.7.1 Genetic Algorithm Approach

H zmpocéyyion pe yevetikovg aryopiBuovg (GA) PBaciotnke otig apyés e €EEMKTIKNG VITOAOYIGTIKNG
[10]. H povtehomoinon €ytve wg e€ng:

Avanepdotacny Xpoposdpatog: Kabe ypoudcopn C' avarapiotd pwo mgpn didtaén Aééewmv 610
grid:

C = (w17 L1, Y1, dl)a (w27 L2, Y2, d2)7 ) (wna Ly Yn, dn)

OmoV:

® W;:ni-00tTN A&EN
o (i) GUVTETAYUEVEG TOTOBETNONG
e d; € horizontal,vertical: xorenduvon

Fitness Function:
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F(C)=a-I(C)+B-D(C)—~-0(C) -5 - E(C)
oOmov:

1(C). ap1Bpoc £YKLpmV SLOCTAVPMDCEWDY

D(C): nukvémra ypappérev oto grid

O(C): apBpog emxalvyeov (penalties)

E(C): xevic ybpog (empty cells)

a=04,5=0.3,7=0.5,0 = 0.1: guviereoréc opornrag

I'evetikol Teheotéc:

1. Selection: Tournament selection pe k=3
2. Crossover: Uniform crossover pe probability 0.7
3. Mutation: Position shift pe probability 0.1

ITepapatikd Amoteléopata:

MéyeBoc Grid Population Generations SlIlé:;[eess Avg.Time
10x10 100 500 92% 3.2s
12x12 150 750 87% 5.8s
14x14 200 1000 81% 9.4s

[Theovektnparo:

o  Yynmln mototnto ADce®V yio pikpd grids
e Avvatomta evpeong globally optimal solutions
o T[laparinlomoinon population evaluation

Melovektipoto:

®  YynmAdc vmoloyloTikdg ypovog
e Avokoln pvbpuon TapapéTpov
®  Mn-VIETEPLUVIOTIKT GCLUUTEPLUPOPL.

5.7.2 Constraint Programming pe Backjumping

H mpocéyyion Constraint Programming (CP) pe intelligent backjumping [11]:
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CSP Formulation:

Variables: X = T1, %2, ...; Tp

Domains: D = D1, D5, ..., Dy

Constraints: C = tntersection, adjacency, bounds

Conflict-Directed Backjumping:

e Awrtpnon conflict sets yia ka0¢ variable
e Jump back otnv o npodcpatn conflicting variable
o Amoguyn redundant search

Performance:

e 40% reduction og search nodes vs simple backtracking
e Success rate: 88%
e Deterministic behavior

5.7.3 Loykpron AlyopiOpmv

AlyopiOpoc Success Rate Avg. Time Deterministic Complexity
Heuristic (emAeypévog) 85% 0.045s v O(n’*m)
Genetic Algorithm 87% 5.8s X O(g'p'n?)
CP + Backjumping 88% 0.31s v O(n?-d)

Adyor Emioyng Tov Heuristic Algorithm:

AT
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Simplicity: EvioAdtepn implementation kot maintenance

Predictability: Deterministic behavior dievkoAvvel debugging kot testing

Scalability: 'pappikn avénomn ypdvov pe to péyebog tov mpoPAnpartog
Real-time Suitability: KatdAAnlog yia interactive gameplay ympic noticeable delays

Isoppomia Performance-Quality: [Topéyel kaAd success rate pe minimal computation time
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Kepalaro 6: User Interface Design kor Database Integration

6.1 Ewsayoym

To moapdv kePdAmo e6TIALEL OTNV TPUKTIKY] VAOTOINGCT TOV PACIKAOV GUCTUTIKAV TNG EPAPLOYNG, LE
éupacn otn oyediaon SETaPNG ¥PNOTN, TNV EVOOUAT®OON PAcng e00UEVOV, KOl TNV OPYLITEKTOVIKN
TV Kuplwv components. [Tapovoidloviar avaAvTIKG TO TPOYUOTIKG VAOTOMUEVO GTOLXEIN Kol Ol
OYEOL0OTIKEG ATOPAGELS TOV ANPONKAV Kotd TV avamTuén.

H avéivon mepthapfdvel v apyrrextovikn tov Ul components, ) dopn tng Pdong dedopévav, Tic
database functions, Kot TNV OAOKANP®UEVT EUTEIPI ¥PNOTN TOL dNUIOVPYNONKE.

6.2 User Interface Architecture

6.2.1 Kvpreg O00veg kon Navigation Flow

H apyitextovikn g diemang ypnot oxedidotnke pe Pdon tig apyéc tov Material Design kot Tig
Bértioteg mpaktikég yro. mobile gaming applications. Kabe 006vn avomtoynke pe yvopovo
BéAtiom eumepia xpnotn, TV €vKoAid mTAONyNong kor TNV omTiky cuvoyn. H pon mhorynong
akolovBel 10 povtédo hub-and-spoke[12], pe v 006vn emloyng emmédov vo Aettovpyel ¢
KeVTPIKOG KOUPoC.

1. Landing Screen (Authentication)

H 006vn €10650v amotelel TV TPpAOTN ETAPT TOL ¥PNOTN LE TNV EQAPLOYN Kot £XEL GYEOIOOTEL Y1l VAL
dnpovpyet Betikn mpadTn evrimwor. H vionoinon mepirapfavet:

Welcome Back Join CrossWordia

Create Account

Start your word journey today

B Email

& Password

Login

orgot Password?
Create Account Create Account
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Visual Design Elements:

Background Gradient: Avvopiko gradient mov petafdiletor opard ond #1E3ASF (oxovpo
umie) oe #4A90E2 (pwtevd pmie), dnpovpydviog oicOnon fébovg Kot emayyeApotiopon
Logo Animation: To logo tng spapuoyng epneaviletar pe fade-in animation didpxetag 800ms,
akolovBobpevo amd subtle floating animation (+10px vertical movement) mov
emovalapPaveron ke 3 devteporenta

Typography Hierarchy: Xpnon tg owoyévelng ypappotoselpdv Roboto pe dtapopetikd
weights - Bold (700) yw titAovg, Regular (400) yia body text, Light (300) yia hints

Input Field Design: Custom styled TextFormFields pe rounded corners (radius: 12px), subtle
shadow effects (elevation: 2), ko animated focus states

Technical Implementation Details:

Form Validation: Real-time validation pe debouncing (300ms) ywo email format checking kot
password strength indicators

Password Security: Implementation tov zxcvbn algorithm ywo password strength estimation,
ue visual feedback péow progress bar kot color coding (kdkkvo yuo weak, kitptvo yio
medium, Tpdcivo yia strong)

Error Handling: Comprehensive error messages [e EAANVIKEG LETAPPACELS YioL OAaL TOL
possible authentication errors am6 to Supabase

Loading States: Skeleton screens kot shimmer effects katd ) didpkeia network requests yio
enhanced perceived performance

2. Choose Level Screen

H 006vn emioyng emumédov amoterel Tov Kevipikd hub g epoppoyne Kot €xel oyedlaotel yo vo

TapEYEL AULEST] OTTIKN TANPOPOPTON GYETIKA LE TNV TPOOSO TOV TAKTN:

Level 100 99% Complete

100
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Level Tile Design System:

e Visual States:
o Locked: Grayscale filter pe 60% opacity, lock icon (24dp) oto kévtpo
o0 Available: Full color pe subtle glow effect (BoxShadow pe spreadRadius: 2,
blurRadius: 8)
o Completed: Checkmark overlay pe semi-transparent green background (rgba(76, 175,
80, 0.3))
o  Current: Pulsating border animation (2px — 4px — 2px) pe duration 1.5s

Typography: Level numbers displayed pe bold Montserrat font, size calculated as tileSize * 0.3

Touch Feedback: Ripple effect yia Android, highlight effect yio i0S, pe custom splash color
matching to theme

Performance Optimizations:

e Scroll Performance: Xpnon RepaintBoundary widgets kou const constructors 6mov &ivat
duvatov

3. Crossword Board Screen (Kvpia 000vn waryviorov)
H xopuo 006vn moyvidiod amotedel v @0 TOADTAOKN Kot interactive o06vn g €Qopuroyng,
arartdvrog sophisticated state management ko rendering optimizations:

Layout Architecture:

T

[STTETTT

:

l_
l_
|_
L

[ TaT
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crosswordia

. Level 100 « Coins 60
Level 100 « Coins 60

Grid Implementation Details:

Cell Rendering: Kabe cell givan éva Stateful Widget pe o1kn Tov animation controller yio
independent animations

Letter Reveal Animation: Staggered animation sequence pe 50ms delay avd cell yio wave
effect

Touch Detection: GestureDetector pe custom hit testing ywa accurate touch detection oe small
screens

Visual Feedback: Color transitions kot scale animations ywa user interactions

State Management Architecture:

GameState Provider: Centralized state management yio game logic (current level, found
words, hints used)

GridState Provider: Separate provider yw grid-specific state (letter positions, revealed cells)
AnimationState Controller: Dedicated controller yioa animation synchronization

Performance Considerations:

Frame Rate Optimization: Consistent 60fps achieved pécw careful widget rebuilding kot
animation optimization

Memory Management: Disposal of animation controllers ko cleanup of resources oto
dispose() method
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e Battery Efficiency: Animations paused 6tav 1 gpoppoyn gival oto background

4. Player Status Screen
H 0006vn ctatiotikdv oyedidotnke g comprehensive dashboard mov mapéyet detailed insights oty
TPO0SO TOL TUUKT:

Player Dashboard ® 6o

Level 100
Word Master

(5]

60 100/100

Coins Progress
> PLAY NOW

Level 100 Progress

Keep going to complete this level!

Words Found in Current Level (100)
MEPA EPIAA BEMA APIAA

MAPIAA

Data Visualization Components:

Statistics Cards: Material Design cards pe elevation: 4, border radius: 16px
Total Words Card: Animated counter pe CountUp animation (duration: 1.5s)
Coins Card: Coin icon e rotation animation kat sparkle effects

Level Progress Card: Circular progress indicator e percentage display
Time Played Card: Real-time timer pe format HH:MM:SS

6.2.2 Design Principles kou User Experience (Extetapévn Avaivon)
Comprehensive Design System:

H avantuén g epappoyng axorovdnce Eva avotnpd design system mov eEaoparilel cuvéneia kot
EMOYYELLOTIKY EUQAVIOT) 6€ OAEC TG 000VEG:
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AppColors {

primary = Color(
primarylLight = Color(
primaryDark = Color(

accent = Color(
accentLight = Color(

success = Color(
warning = Color(
error = Color(

background = Color(
surface = Color(
textPrimary = Color(
textSecondary = Color(

Typography System:

Display Large: 32sp, weight: 700, letter-spacing: -0.5 (yia tithovg 08ovav)
Display Medium: 24sp, weight: 600, letter-spacing: 0 (yia section headers)
Body Large: 16sp, weight: 400, line-height: 1.5 (yw xopro mepiexodpevo)

Body Medium: 14sp, weight: 400, line-height: 1.4 (ywo secondary content)

Caption: 12sp, weight: 300, letter-spacing: 0.2 (yia labels kot hints)
Spacing System (8-point Grid):

XXS: 4dp (ywo tight spacing peta&d related elements)
XS: 8dp (default spacing ywo pukpd gaps)

S: 16dp (standard spacing peta&d sections)

M: 24dp (ywo peyadtepa separations)

L: 32dp (yw major section breaks)

XL: 48dp (yw page margins cg tablets)
Elevation System:

Level 0: Flat (yio backgrounds)
Level 1: 1dp (ywo subtle separation)
Level 2: 2dp (i cards kou tiles)
Level 4: 4dp (yw floating elements)

Level 8: 8dp (ywo modals ko dialogs)
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Animation Principles:

Olec ot animations akoAovBovv Tig Material Design guidelines pe custom adaptations yio gaming
context:

Timing Functions:

e Fast Out, Slow In: 'l enter animations (Curves.fastOutSlowlIn)
e Linear Out, Slow In: I'la exit animations (Curves.linearToEaseOut)
e Ease In Out: I'la continuous animations (Curves.easelnOut)

Duration Standards:

Micro animations: 100-200ms (yw state changes)

Small transitions: 250-300ms (yio element transitions)
Large transitions: 400-500ms (ywo screen transitions)
Complex animations: 600-800ms (ywa celebration effects)

6.3 Letter Connector Component - Advanced UI Implementation

6.3.1 Teyvikn Yhiomoinon

To Letter Connector amoteAei to crown jewel tng epapuoync and dmoyn Ul complexity kot user
interaction. H vlomoinon tov oamortel cuvovacud mponypévev teyvik@v rendering, sophisticated
gesture detection, kot optimized animation systems. H avdmntuén tov component ovtod amotédecs TV
LEYOADTEPT TEYVIKN TPOKANGMN TOL project, amoit®VTog TOAAAMALG iterations kot performance
optimizations.
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Apyttextovikn Tov Component:

dartclass LetterConnector StatefulWidget {

List<String> letters;

LetterStyle letterStyle;
Function(List<String>) onWordComplete;
Function(String) onLetterSelected;

Function() onSelectionStart;

double distanceOfLetters;
double letterSize;

double connectionLineWidth;
Color selectedColor;

Color unselectedColor;
Color connectionLineColor;

TextStyle textStyle;

Duration selectionAnimationDuration;
Duration deselectionAnimationDuration;
Curve selectionCurve;

double selectedScaleFactor;

bool enableHapticFeedback;
double touchSensitivity;

bool allowDiagonalSelection;




6.3.2 yedroopn0g alinreTiopaong
Touch State Management:

e Touch Down: Evopé&n emioyng ypappdtov
o Touch Move: Xvveyng TapoakoAovdnomn dadpopnG e aviyveLsT CUYKPOVOTG
e Touch Up: Zvurinpwon Aé&emv Kot emtkopmon

Visual States:

Unselected: [Tposmideypuévn epedvion pe Aemtég oKEg
Selected: Highlighted pe scale animation (1.0 — 1.2)
Connected: Visual line connections peta&d selected letters
Error: Shake animation ywo invalid attempts

Success: Celebration animation yia correct words
Performance Optimizations:
e Efficient hit detection pc pre-calculated boundaries
e Optimized repainting p6vo yio changed regions
e Memory management yio. animations
6.3.3 Animation System

Animation Controllers:

o Letter Scale Animations: Atopud animation ava ypappo
e Connection Path Animation: OpoA oyediaon ypapung
e Feedback Animations: Ontikég evoei&elg emtuyiag/Adbovg

Animation Timing:

e Selection Response: < 50ms yioa immediate feedback
e Path Drawing: Real-time pe 60fps performance
e State Transitions: 200-300ms yia smooth experience

46



Kepdhiorwo 7: Zopnepacpato kor Madfqpoata ard tnv Avantodn

7.1 Evoaymyn

H ohoxApwon tov kKidvov tov Words of Wonders amoteAei éva comprehensive development project
IOV TOPEYEL TOAVTULEG YVAOOELS OYETIKA HE TN oOyypovn avamtuén epoppoymv, Tn owuyeipion
TOAOTAOK®V aAyopiBuwy, kal tnv integration cOyypOVOV TEXVOLOYIDV.

10 TopdV KEPALOLO TOPOVGLALOVTOL TO, TPOYUATIKO GUUTEPAGUATO Ao T Stodikacio avarntuéng, Ta

TEYVIKA O10AYLOTO TOL OVTANONKAY, Ol TPAKTIKEG TPOKANGEIC TTOL AVTILETOTIGTNKAV, Kot ot realistic
TPOOTTIKES Y10 LEAAOVTIKY] ETEKTOACT TNG EPUPLOYNC.

7.2 Emtoymuévn Yromoinon - T [letdyope

7.2.1 Aerrovpywn) EQappoyn pe Iipn Feature Set
Core Functionality:

Cross-platform gpappoyn mov tpéyel o€ Android, i0S, ka1 Web
ITAnpnc game loop: amd authentication émg level completion
Real-time data synchronization pe Supabase backend
Sophisticated UI components 6mwg to custom Letter Connector

Robust database schema pe appropriate security measures
Technical Achievements:

55,000+ AéEerg eCaypéveg Ko opyavmpéveg o playable levels
Advanced crossword generation algorithm pe 85%+ success rate
Efficient word-finding algorithm ywo real-time gameplay

Production-ready deployment 6to Supabase cloud platform
7.2.2 Technology Stack Validation
Flutter Framework Success:

Single codebase yio multiple platforms amodeiydnke highly effective
Hot reload smitdyvve dramatically tov development cycle
Rich widget ecosystem mopsiye 0Aa to needed components

Performance &ivai excellent oe dAeg T1¢ target platforms
Supabase Backend Success:

e Zero-configuration database setup efokovounce weeks of development
e Built-in authentication pe JWT tokens working flawlessly
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Real-time subscriptions working out-of-the-box
Row Level Security mapéyet robust data protection

7.3 Teyvika Awdaypota ko Best Practices

7.3.1 Algorithm Development Lesson

Enelepyacio Keypévov o EAAnvikn I'hoooa:

O yepropog diacritics (tévor) eivar kpiclog yia v gumepia ypM ot

Character normalization Beltidvel onuavtikd v avtictoiyion Aéemv

H BaOpoiroyia pe Paon m cvyvotnta onovpyel eAcuotikn eEEMEN duokoiiog
AmoteleopoTikég dopég dedopévav (tries, frequency maps) amapaitnteg yio anddoon

Insights onpovpyiog ctavporimv:

H mpocéyyion wavoroinong meplopiopmv Aettovpyet kadd yio v TomofETnon TAEYLaTOC
H evpetikn Beltiotonoinon mopéyel KaAn 1ooppomio petal&d moldtnTag Kot TaydTTog
AmapaitnTeg EVOALOKTIKEG GTPATNYIKEG Y10 OKPOIES TEPIMTMOGELG KOl AdVVOTESG SLOTAEELG
H otodiokn tomobéton gival wo a&idmiot amd v KaboAkn PeAtictonoinon

7.3.2 UI/UX Development Lesson

Avéartoén mpocappoopévov Widget:

Touch interaction complexity anoitel mpocextiky dayeipion Tov state
Animation performance ypeidletar feltioTonoinon yio opoAn epmepio
Responsive design npénet va dokipnootel og ToAAamAd peyédn o0ovng

State Management Insights:

Provider pattern Aettovpyel kaAd yio epaployEG LEGAING TOATAOKOTITOG
Local state vs Global state n 1coppomia eivat kpioun yio tTnv anddoon
Error handling npénet va givor oAokANpopéVn Kot GUAMKT TPOS TOV XPHoTN
Real-time updates amo1toOv TPOCEKTIKES GTPOATNYIKES GUYYPOVIGHOV

7.4 lpoktikég [Ipokinoelg mov AvTIpHETOTIOTNKOY

7.4.1 Teyvikéc [Ipoxkinoeig

Enegepyacio EAnviknic I'udooac:

Mpéxinon: [epropicuévor dpot yia v eneEepyacio EAANVIKOD KEWEVOL
Avon: [Ipocappoopéveg viomomoelg yia diacritics Kol avaALGT CLYVOTITOG
Madnpa: Zoyva anortovvtor domain-specific BeAtictonomoelg

Bektiotomoinon alyopifpov:

péxinon: H molvmlorotnta dnuovpyiog oTavporeéEmy dev KAUAKMOVETOL KOAY
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o Avon: Evpetikéc mpooeyyioelg pe Aoyikovg cupfiocote
o  MaOnpa: Ot téleieg ADGELG cLYVE Oev Elvaol TPOKTIKEG - OAPKEL TO OPKETE KAAO

Améo00m demaPnc ypNoTy:

o IIpoxinon: [loAdmhoka Kivodpeva oxédia TOL TPOKOAOVY TTMOGT KOPE
o Avon: Emiextikn fertiotonoinon kot arAonoinoT KIVOOUEV®V EIKOVOY
e MaOnpa: H avtiinym tov ypnotn givaol o onUavTikng amd Ty TEXVIKY| TEAEIOTNTO

7.4.2 Development Process Challenges
Awyeipion Iediov:

o IIpoxinon: Feature creep kot téoeic tehetopaviog
o Avon: Focus 610 MVP kat emavoinmtikéc PeATIOoELG
e MaOnpa: Ship early, improve continuously

7.5 Ilowotikn Aroroynon s E@appoyig
7.5.1 User Experience Assessment
Strengths:

AwonoOntikn| dtemagr| Tov amoitel gEAdyioTn pabnon
Engaging gameplay wov evBappuvel T cuvEyion TOL Tay Voo
OpoaAn anddoor 6€ SOKLUAGUEVEG GUOKEVES

Exnadevtikn a&io wov Pertidvel to Ae&iddylo
Areas for Improvement:

H epnepio evoopdtmong Oo propovce va givar wo kabodnyovuevn
To cOotpa Hint npénet va glval mo otpatnyikd
H avatpopodsdtnon mpoddov Bo pmropodoe vo. ival T TopoKIvnTIKY

H anovoio Kovovikdv yopaktnploTikdv Teptopilel Tic duvatdTnTeG SEGUELONG

7.5.2 Technical Quality Assessment

Code Quality:
o Clean architecture e good separation of concerns
e Maintainable codebase pe clear naming conventions
e Efficient algorithms yio core functionality
e Comprehensive error handling for production stability

Performance:

o Fast startup time (< 3 seconds cold start)
e Responsive interactions (< 100ms yiwo user actions)
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Stable memory usage (< 150MB typical)
Reliable network handling e automatic retries

7.6 Hpaypotikég Merrovrikég Enektdoeig

7.6.1 Apeoeg Bedtiooeig (Eropeva Brijpata)

Bedtiopévny Epmepio Xpiot

®  A00pUoSTIKO EKTUIOEVTIKO GVOTNIA: EVOOUAT®GT 001yoD (tutorial) Tov Tapovoialel Tovg
Bactkobg unyavicpode pe mopadeiypota Kot ot fondniuota.

e Xvotnuo emrevypdrov: Eekdbapa opdonpa (m.y. «llpmteg 10 Avoewgy, «Xepd 7 nuepmv»)
7ov Tpocpipovv onpata (badges) Kol ecmTEPIKA VopiouaTa.

o Hpuepijoreg mpokiioels: o véa iota KaOe pépa e ¥povikd TEPLOPIGHO, DCTE VO
av&dvovtat 1 emavoAnyudTnTa Kot To retention.

o ’'E&vmveg vmoodsifers: duvapikd cuotnua fondelag mov tpocapuoletal 6to TAaiclo g AéEnce
TPOTEIVEL YPALLLOTA 1] TAPEYEL ETVLOAOYIKOVG VTCVIYLOVE OVTL Y10 OTAT AtoKAALYN
YOPOKTI|POV.

Teyvikég Beltidosgig

o Asgttovpyio eKTOG 60vOEGNG e TOTIKY| PAoT OE00UEV®V KOl GLYYPOVIGUO OTOV EMAVELDEL N
TpocPacn oto dradikTvo.

e Bektisromoinon anodoong (CPU / GPU) yio maAaidtepEC GLOKEVEG” TPOCUPUOYT TOLOTITAG
YPOQIK®V Kal peimon all-in-memory dopdv.

o IIinpéotepn avaivon yprong Le epyolreia tniepetpiag (w.y. open-source Plausible) mote va
YOPTOYPOPOVVTOL «VEKPE» onueia por|s.

e [ITlaicwo A/B doxkip®dv: avtopatomonpévn evoriayn mapairaydv UI/UX yio pétpnon

emppong oe KPIs (Lovada orokinpmong emmédmv, xpovog cuvedplog K.AT.).

7.6.2 Meoonp60eopec Enektdosig

Enéxtaon Ilepreyopévov

Avtépotn Tepayoyn emaidmv LEco alyopiBumV Kol GTOTIGTIKOV Ae&thoyiov,
neplopilovrag Tov yepoKivnto oyedocuo.

Ozpatikés katnyopieg ((da, yeoypapia, poboroyic) Tov EVIGYHOVY TOV TALYVLOOT
YOPOKTAPO Ko T pobnotokn agia.

Khpoakodpevn dvokoria: and enineda apyopiov péypt «Atakekpipévo AeEIMAGST» DOTE Vo
KaAOTTOVTOL OAO TOL EMIMED DL OEELOTNTMV.

Mpocappoopéveg hioteg LEEE®VY 0 TOVE 1510VE TOVG YPNOTEG: SOLVOTOTNTA EIGAYMOYNG Kot
KOWNG xpnong custom Ae&l0eciav.
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Kowovikd Xapaktnprotikd

o Ilivakeg katdragng (leaderboards) og Tomkd Kot TAyKOGULIO EMINESO, LE PIATPAPIGLLO OVA
Oepatikn evotnra.

o  Mnyoviopog SLIpolpacpov AEEEMV Y10 VO TPOKOAOVY Ol TOUKTEG PIAOVG TOVG OE EIOIKEG
TOTEG.

o YuvepyoaTikd 1| avraymvietikd multiplayer (cuyypovicpéva 1 achyypova) yio Opadtkn
emiAvon Kpvmtoreov.

o Emloyéc ovoeong pécm kovavik®dv oiktomv (Google, Apple, Facebook) yia taydtepn
EYYPAPT KOl CVTOLOTN AVAKTNGT TPOOSOV.

7.7 Exrandgvtikn kot [lpocomikn Adia

To épyo Aettovpyel ¢ epyacTNPlo GUVOETNG HUNYAVIKNAG AOYIGLKOD KOl TOVTOYPOVO (OG EKTALOEVLTIKO
gpyarelo yio Tovg TeEMKOVS ypfiotes. Méoa amd v vAomoinon:

o O ypnoteg umiovtiovv Ae&iloyio, opBoypaic Kot ETUHOAOYIKEG YVMGELS HECH TOLYVIOLOV.
o O onmuiovpydc aétomoinoe kot devpuve TEXVIKEG Kot optlovTieg 0eE10TNTEG, LETATPEMOVTOS TN
Bswpla o€ antd mTpoidv.

7.7.1 Ag&rotnteg mov AvonrtoyOnkay

Teyvikég Ae&rotnreg Oprlovries (Soft) AerotnTeg

* [Ipoywpnuévn avantuén Flutter kon

Snuovpyia custom widgets * Awyeipton épyov (agile onpivt, road-mapping)

* Awobvoeon backend (Supabase, * Enilvon mpofAnudrtwov oe un opiopéva mraioto

PostgreSQL)
* BeAtiotomoinon adyopifuwv (tomobétnon * Epguvnriég ikavotnteg yio a&loAdynon
AeEewv, avalnon) TEYVOAOYLDV

* Tyediaon Kol acpareln Pacewv dedouévaov * Texkpnpioon & teyvikn cvyypaoen (wiki, blog)

* Zyedoopog UI/UX pe mpocPfaciudtnta * Aloyeipton xpovov Kot Tpnon ntpobesuidv
(WCAGQG)

7.8 Xvveropopd otnv Tomuki] Kowétnta [Ipoypappatictdv

H d1é40eon tov kddika, tov pbpov Kol TOV TEPOLCIACEMY EVIGYVEL EUTPOKTO TNV EAANVIKN
KOWOTNTO AOYIopIKoV. Méca amd GuvavTioElg (meetups), StodIKTLOKE GEUIVAPLO KOl OVOLYTE Tepos,
TO £pYO:

o [lapéyel mapadetypota apyrrektovikng Flutter pe Supabase, ypnoipa yio ekmotdevTikods Kot
EMOyYELLLOTIES.

o [lpowBel T ocvvepyotikny pHadnom, 6TOL VEOL TPOYPOUUUOTIOTEG GUVEICQEPOVY LETAPPAGELS,
pull requests kot BeAtidoeLs.

®  AIKTUMVEL OMLOVPYOVG, KAONYNTES Kot LodNTEC G€ KOO GKOTTO: TN S1ACMOT Kot ovadelsn e
EMNVIKNG YADOGOC HECH TEXVOLOYIOG.
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7.8.1 Open Source Potential

Eravaypnoyomolodpeve XoeToTIKG MBavég Xpioeig

Letter Connector widget Omnolodnmote mayvidt Tomov word-search 1} crossword

Bonfnrtikd epyoaieia eneEepyaciog EAANVIKOD

D Eopapuoyéc opBoypagicod eEAEYY0V, EKTOIOEVTIKA apps

AAyopiBuol Tapaymyng otavporéEmv [Ipocappoyn oe GAAeg YAOOOEG 1 BepaTIKG TOyVidLo

Tayela exkivnon (boilerplate) yio veocHotateg

[Ipdétuma dtucvvdeong Flutter-Supabase .
EPAPUOYES

®¢tovtag To Tapandve oe dnpdcta arobetpra (GitHub), n kowvotnta:

o Kepdilel epyareio Kopu@aiog TOWOTNTOG Y10 OIKES TNG OVALYKEG.
o E&elicoel GuAloyikd o £pyo, d1opbdvovTag GEAALNTA Kol TPOTEIVOVTAS PEATIOGELC.
o Awndidet KoAEG TPOKTIKES avATTUENS, amd SOKIUES Lovadag €wc avtopatorotpévo CL.

7.10 TeMkég Txéyerg

7.10.1 Long-term Vision

Sustainable Development: H epappoyn ompiletar oe otifapr, apOpoTi] apyLTEKTOVIKY] TOL
EMUTPENEL GTAOWIKES PEATIOOELS YOpig TN YpovoPfopa Kol pryokivouvn avadopnon kdoke. Me
dlokptd eminedo (dedOUEV@V, AOYIKNG, TOPOVGINONC) Kol KOAG OPIOUEVEC OEMOQES, WTOPEL va
gEeliooeTol opyavikd — amd UiKpEG d1opODGEIC PHEYPL LEYALES VEEG dLVATOTNTEG — LLE EAGYIOTO TEYVIKO
XPEOG.

Community Building: Mg ™ cwot) vrootpién, to épyo pmopel va petatpanel og KOUPO Yo TOVg
AATPEIC NG  EAMVIKNG YAMGGOS, ONUOVPYDVTIOC TEPIEXOUEVO, OVIOAAAGGOVTOG 10€€G KoL
ouvelsPépovtag kmdwka. 'ETol evioydetor 1 dlatpnon Kot Tpodbnon g eAAMNVIKNIG YADGGOS otV
YNOWKN €noyn Kot KaAAMepyeital pia KowdtnTa mov Oa TpoPodoTEl TNV EQApPHOYN LE VEO DAIKO Kot
KovoTopiec.

Personal Growth: To épyo Aettovpyel g 0pOGNIO TOV ATOOEIKVIEL IKAVOTNTEG G€ GUVOET avanTuén
AOYIGLUKOD Ko TTPOETOUALEL YO OTOUTNTIKOVE EMOYYEAUATIKOVG POAOLS UNYOVIKOD AoYioHikov. H
Katavonomn g TANPOLS aAvGidas — amd Tov oyedaoud aiyopifuoy £mg T dlovoun G€ KATAGTLLOTOL
EPUPHOYDOV — amOTEAEL OKAOVITO OEUEALD Y100 LEAAOVTIKEG, AKOUN TTLO PLAOO0EEG TPOKATOELS.

7.11 Xvpnépoopa

H avartoén tov kAdvov Words of Wonders olokAnpdOnke pe emitoyio, emituyydvovtag 6A0VS TOVG
apyKovg oTOYoLE Kol Bétovtag ua dvvath Pdon yo mepartépw e£EMEN. O GUVILAGUOG TEXVIKNG
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apTidTTaG, OYEdlaoNG UE EMIKEVIPO TOV XPNOTN KOl TOAMTIGUIKNG GUVEIGQPOPAS KoOGTA TO £pYyo
TOAOTIUN TPOGHNKN T000 610 TPoc KO portfolio 660 Kot oTn d1ebvi — TAEOV — EAANVIKT KOWVOTNTO
TPOYPOUUUOATIOTAOV.

Kvpra Emitevypata

I pog AettovpyIKy SLUTAATPOPLULKT EQAPLOYT, LLE TOLOTNTA ETOLUT] Y10, TOPAYDYT.
Kawotopor adyopiBuor yio emelepyoacio g eAAnvikng yimwocog (avaivorn Aé&ewv,
tomoBétnon oe mAéypa, emaAndevon Acewv).

o  Yiofétmon olbyypovev TPOKTIKOV ovarTuéng ue epyaieio mpodiaypoaemv Prounyoviag
(CI/CD, dokipég povadag, cuveyng EAeyyog moldtTnTog KMOSIK).
e Exrmadevtikn a&io TOG0 Yo Tovg TEAKOVS XpNoTeEG OGO Kot Yo AAAOVG TPOYPUUUATIGTES TOV
peAeTolVv to amobeTnpro.
o [IOAMTIGIKY GUVEIGEOPA GTN SLOoWGT Kol avAdelEn TG EAMANVIKNAG YADGCOOS HECH YNOLOKOD
TOLVIOLOV.
Hpoontkéc EEEMENG

To €pyo amoteAel epaATPLO Yio:

1.

Néa yapaxtnprotikd (7.y. multiplayer, koOnuepivég TpokAncelc) Baciopuéva 6To VITAPYOV
apBpwtd VIOPabpo.

Epevvntikég epappoyéc oty enetepyacio puoikng yhwosoag (NLP) pe eoticon ota
EMANVIKA.

Enrayyelpotikn] S1KTOMO1 Kol GuvEPYOGieg Ie eKTadeuTIKOVG Popeis, exd0TEG A&V 1
gtopeieg ed-tech.

H gumepia, ot de£10tnTEC KA, KLPIWS, 1 AVTONEMOIONON OV ATOKOUIGTNKAY OTOTELOVY UVEKTIUNTO

€006010 Yoo TN PEALOVTIKY| emayyeALaTIKY Topeia. Me apetnpia avtd 10 €pyo, avoiyel o dpOUOG Yo

aKOUN HEYOAVTEPO, KowvoTopo eyyepfiuote wov Oo cvvdvalovv teyvoroyia, ekmaidevom Kot
TOMTIGUO.
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