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YnevOuvn AqAwon

Me to mapov Keipevo Befatwvw OTL 0 KATWOL UTtoypAadwV eipal cuyypadEag TG MOPoUCNG MTUXLAKNG
epyaoiag, n omola ekmovnBnke oto MAAICLO TWV AMOLTHCEWV TOU TPOYPAUUATOC OTIOUSWVY TOU
Tunuatog Wnolokwv Méowv & Emikowwviag tou loviou Mavemotiuou kat n omnoia mopadodnke,
HETA IO £yKpLon Tou emBAEMOVTOG KaBnyntr Hou, o €vtumn kat Pnolakn popdn otn MNpapuateia
Tou TuAuatog. Emiong dnAwvw mwg kaBe mnyn mou xpnolponoinoa (BLBAoypadia, apbpoypadia,
Siktuoypadia), yia TNV uMooTHPLEN TwV UTIOBECEWV TNEG UEAETNG KAL TNG EPEVVAG OV, eival MARPWG
oupBatr pe ta akoAouBoUpeva EMLOTNUOVIKA TTPOTUTIO KA, EMUTAEOV, avadEPETAL pNTA, UTO Hopdn)
ovapopAG-TIOPATIOUTC, OE OAO TO PACHA KELUEVWVY TNG TTapoloNnG epyaciac. To autd LoXUEL yla TN
xpnon deutepoyevwyv SeSopévwy (TILVAKWY, SLOYpaPUATWY KAl EIKOVWY), I8ewV Kol AéEgwv, Ta omola
Kal avadEpovtal eite akpLBwWE OMWE UTIAPXOUV OTLG TINYEC £ite peBepunvevovtal anod epéva.
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MepiAnyin

Ztnv olyxpovn Kowwvia, 6mou 0Aa mpoodelouy, uTtapxel unAn avaykn BwpAakLong tTNG UE VEEC Te-
XVOAOVYIEG, yla TNV ETUTUXN QVILLETWITLON ATPOCUEVWY TIPOBANUATWY. ApXLKA, £Vag OO TOUG ChUa-
VTLKOTEPOUG TOUEIC TTaYKOOUIWG Ttou TipEmeL va dtaopaAloTel, elval o Topéag ¢ vyeiag. Eva omou-
Saio mapdadelypa, moU AMOTEAECE KOL TNV €K KvNTHPLO SUvVAUN AUTAG TNG avayKng elval n mpoodatn
naykoopla moavdnuia tng véag vooou tou kopovoiol 2019 (COVID-19). Auth n vooog enédepe apé-
TPNTEC anwAeLleg avBpwrivwy Lwwv, KABWE N KATAMOAEUNON TN SLPKNOE APKETO XPOVIKO SldoTnua.
Katda autd to Slaotnua ylotpol, EpEUVNTEC KoL YEVIKOTEPA OL APHOSLEG APXEC EKAVOV UTIEPAVOPWTTEC
npoonaBeleg cUAAOYNG SeSOUEVWY KOL ATTOTEAECUATWY, WOTE Vo KatadEpouv va entPEpouy tnVv BEA-
Twotn Avon. Etol, BAEMOUUE OTL TANpodopleg mou Ba pmopoloav va mapbouv and Asdopéva OXETIKA
pe tov COVID-19 amod tn uikpoPlodoyia, tn Bloloyia, ta KAWIKA W6pupata, tn GAPUAKEUTIKA Bloun-
xovia, yivovtat Slaltepa amattnTikéG AOyw Tou UEYAAOU OyKou SeS0UEVWY, yLa TNV KOTAVONon TG
puetadoong, tng Bepaneiag kat tng mMpoAnPnc. Autd Ba pumopoUoe va AVIIHETWILOTEL HE TNV XPNON
HEBOSWV avaAuong Kol pioag ypadikng mapdaoctaocng, omou Ba eival cuAeypéva Oha ta Sedopéva.
EmunpooBeta, £vag akOpa TOHENC, TOU OTolou n ypriyopn Mapoxr AVILLETWILONG ival avaykaio va
e€aodaALloTel, €lval 0 OLKOVOULKOG TOPENG. AUOTUXWG, OTLG UEPEG UAC QVTLLETWII{OUE VOULLLOTIOLA-
O£lG €0006WV amd MOPAVOUEG SpaoTNPELOTNTEG, AOPAALOTIKEG QATIATEG KOl AAAWV OHOLWV UTIOTITWV
Spaotnplot)twy. OAo autd to PaLvopueVOo TapAleL TIC OLKOVOLLLEC TWV XWPWV Kal amoSlopyavwaoeL TNV
oUOTOOH TOUG. Z€ QUTAV TNV TEPUTTWON APUOLEL WG TPOTIOC eMiAuong Tou PoBARUATOC N XpHon ypa-
dwv yvwone. Autoé cupfaivel, SLOTL Ta ypadipata yvwaong UImopouV va avTUTPoowIeUoOUV ETALPELEC,
Ol OTIOLEG KATEXOUV OUVOETEC ETOXEC Kal TTANPOdOPLEG OXETIKA e eMeVOUOELS, E€AYOPEC, TUXOV XPEO-
KOTILEG TIPAYLATIKWY OLKOVOULKWV SeSopévwy. OL KOUBoL Twv ypadpnuatwy autwyv Ba avitmpoowneL-
OUV TIEAATEC KOL EUTTOPOUG KOl OL AKPEC Ba elval cuvaldayeg petall meAatwy, TANPodopileg KATOLK(-
0G TIEAATWV Kall YeVIKOTEPA Ba £xouv mAnpodopiec mou Ba oxetilovtal Pe TOug TEAATEG. AUTH N QTtEL-
Kovion Ba pmopoloe va 0dNynoeL O Lo ONUAVTLKR TINYH YVWOEWV, TIou otnv tapodo Tou xpoévou Ba
BonBnoetL otnv amoduyn Aabwv kat tnv peiwon ¢ e€anatnong. H mTuxLlokn auth €XEL WG OVTIKELUE-
VO €PEUVAC TNV EVUPECH TNG ONUOVTIKOTNTAG XPNong ypadnuATwy yvwong o€ BLOAOYLIKA KAl OLKOVOUL-

KA TtpoBAAUOTO. ZUYKEKPLUEVA, HECW TNG EPEUVAC QUTAG emBuunth €lval n yvwotomnoinon tng év-



VOLOC KOLL TNG ONHUOOLOC TWV YpAPNUATWY yVwonc og cuvluacopd pe dedopéva kat ot Stadopol Tpomot
LE TOUG OTIOLOUG UIMOPOUV VoL CUVELGDEPOUV OTNV TaxUTEPN eVPeon AUoewv o€ pofAnpata BloAoyt-
KOU KOlL OLKOVOULKOU Xapaktipa. H cuykekpluévn mruxtakn mephappavel 5 kepalata. AVOAUTIKOTNTA
oto 1° kepAAalo yilveTal pla eLoaywyr, otnv onola meplypadetal oAoKANpwWHEVA N €vvola TWV ypa-
dnuatwv yvwong, ot Stddopol TUMOoL TTOU UTIAPXOUV Kal pia cUVTOUN CUYKPLON QUTWV. 2To 2° Keda-
Aawo yivetal pia ektevig avadopd otn BLBAoypadlky avackomnon TwV EPEUVWV KOL TWV CUUTEPA-
OMATWV TOUG, TIou UeAeTnOnkav. 2to 3° kedpdalaio eEnyeital n €psuva kat n Stadikacia oAokAnpwong
™NG. 210 4° Kepahalo enefnyeital Aemtopepws o Mpadog Nvwaong mou dnuloupyndnke, ta dedouéva
TIOU Xpnolgomoltnkav Kot ta epwtipata (Queries) mou €ywvav mpog tnv Baon dedouévwy. Ito 5°
kedpaAalo avaAvovtal ta anoteAéopata and ta Queries. 2to 6° kepalalo avaypadovtal Ta CUUTE-
PACLOTO KOL TO TIWG QUTA UITopoUV va BonBriocouv otnv OVTLLETWIILON TPOBANUATWY UYELOVOULKOU
TOpEQ péEow Mpadwv MNvwong. ITo 6° KEGAAALO UTIAPXEL TO YEVIKO CUUMEPAOUA TNG EPEUVAC, KABWC

KOLL TIPOTAOELG YLt LeEAAOVTIKA €peuva. TEANOC, urtapxeL n BLBALoypadLK avaoKOTNGN TIOU LEAETHONKE.

NE€elc kKAeLOLA: Tpadog N'vwaong, dedopéva, Latpko Lotoptko, Covid-19, acBeveic.



Euxaplotiec

Oa nbeAa va suyaplotriow tov emBAEnovta kabnyntr Hou kuplo Baoidelo Kapuwtn, yia to Xpovo
Tiou 81€EBeae Slvovtag Lou XproLUEG CUUBOUAEG Kal yla TNV KaBodriynon mou pou pocEdepe, WOTe
va eTTeUXOel N 0AOKANPWON TNG MTUXLOKNE HOU Epyaciag. XTo dlo mAaiolo euyvwpoouvng, Ba nbsia
VO EUXAPLOTAOW OAEC TLG KABNYNTPLEC KAl TOUG KABNYNTEG TOU TUAMATOC yla TN CUMBOAR Toug otnv
ETILOTNHOVLKH KoL TEXVOAOYLKA pou ekmaidevon kab’ 6An tn ddpkela twv onoudwv pou. Odeilw emi-
oNng €va PeyAAo eUXOPLOTW O OAOUC EKEIVOUG TIOU CUVEROAQV YEVLKOTEPA OTNV GUYKPOTNON TNG €p-
YQOLOG OU KOlL TILO CUYKEKPLUEVOL OTO EPEVVNTIKO EPYOOTNPLO TOU TUNUATOC, KaBwC xpnollonoinoa
KAroLla amo ta SeSopéva Toug yla TV €peuva pou. TEAog, Ba nBeAa va euxopLoTiow TOUC YOVELC Lou
yLoL TNV OLKOVORLLKI) TOUG UTIOOTAPLEN KOLL TNV TILOTN TTOU €XOUV O€ HEVA Kal TIC SuVATOTNTEG HoU, KABwG
KOlL TOUG OUYYEVE(C Kal Toug dpiAoucg yla tnv nOIK Toug umtooTrpLen oe 6Ao To dLaoTnUa TwV oTIoUS WV

Hou.

Képkupa, 2024

Avéplava NaocatoidpAkiwtn
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KedaAaro 1°: Elcaywyn

Elcaywyn

KUplo Bépa TnNG MTUXLOKAG €lval n évvola Twv ypadwyV yvwong Kal EL8LKOTEPA OTOV LOTPLKO KoL OLKO-

VOLLKO TOpEQ. Mo ToV AOyo aUTO, MPWTO HEANUA €ival N oAokKAnpwpEVN EKLABONON TG £vvolag Tou .
1.1 rpadol N'vwong

H Bewpla Twv ypadwv npwtoepdaviotnke tov 180 atwva, otav epdaviotnke to mpoPAnua Twv 7 ye-
dupwv Tou Konigsberg kat IntBnke n emiluor tou. AVOAUTIKOTEPQ, OTnNV TEPLoxn Tou Konigsberg
(onuepwvo Kaliningrad) Si€pxetal o motapdg Pregel, o omoiog Stamepva tnv mOAN Kal tn dtaxwpilel o
Téooepa TUAUOTA. AuTO, SUCKOAEUE TNV SLEAEUGN TWV TIOALTWV Ao TNV Hia LEPLA TNG TTOANG OTNV AA-
An. Etol, yia va dteukoAuvOel n PeTakivnon Twv TOALTWY, 0 MOTAOG Pregel cuvdeotav pe 7 yédupeg.
Qotooo, dSnuoupynbnke to MPOPANUa eVpeong piag dtadpoung mou va Eevikad amno pia xepoaia me-
pLOXN TNG TTOANG, £0TW A, VOl ETILOKEMTETAL TIG TIEPLOXEC B, C ka D, Kal va KaTtaArfyeL TTAAL OTNV TIEPLOXN
A, dlaoyilovrag kal TG 7 YébUpEG e TOV TTEPLOPLOUO OTL KABE yédpupa Ba dtaoxiotel akplBwg pia ¢po-
pd. (Ewova 1) Emetta amo moAAEC poomabeleg, ol omoieg Sev aneédepav amoteAéopata, MoAAoOL Ka-
TéAn&av oto ouumépaopa nwg dev unrpxe tétola dtadpopn. Etol, to mpoPAnua TN eVPEONG Uilag TE-
Tolag Stadpoun mrpe to ovopa to NpoPAnua twv Fepupwv Tou Konigsberg kat emikpatoloe pPEXpL TO
1736, 6mou o EABetdg pabnuatikdg Leonard Euler anédwoe pio pabnuatikr) AVon yla tn pn vmopén
AUong. H otpatnyikn tTng AUoNG NTAV VoL OVOUAOEL TIG XEPOOLEG TTEPLOXEG TNG TOANG A, B, C kat D, va
pHovteAomoLoel To MPOBANUa Twv yepupwv tou Konigsberg oto ypadnua tng Elkovag 1, avtiotouyi-
{ovtag Toug KOUPBOoUG Tou YpadriUATOG OTLG XEPOALEG TIEPLOXEG KAL TLG AKUEG OTLG 7 Yébupes. MeTad T
povtelomoilnon auth, yevvnonke €va véo MpOBANUA yla TNV TEPIMTWON €AV TO ypadnUa TEPLEXEL

Stadpopn mou va Eekva amno Evav apxlko KOpPo, va tepuatilel otov (6lo KOUPO Kal va TIEPLEXEL OAEG



TIC OKUEC TOU Hia povo ¢opd. Kal og autiv tnv nepimtwon o Euler anédelée otL oto ypado dev umap-
XEL TETOlA Sladpopr Kol €MOUEVWG, OmESelfe OTL To Slaonuo MpoPAnua twv 7 yedupwv Tou
Konigsberg &ev €xel Auon. MapoAo mou n amodelen tng AVong Tou MpoPARUATOC TwV YEPUPWV TOU
Konigsberg ano tov Euler tekunpuwBnke wg avenapkng, o Euler anédelée yevikotepa mote €vag ypa-
dog €xel pia tétola Stadpopn, n onoia ovopdotnke kot Stadpoun Euler, evw o ypddog ovopdotnke
ypadog Euler mpog tunv tou. (FTEQPTIAAHZ, NIKOAOMOYAOZ, & MAAHOZ, 2015) Emopévwg, Kabe
yvwon umnopel va enefepyaotet kal va dnuioupynbei katdAAnAog ypadocg yla autiv. Auto odnyet oe
€vav ypado yvwong, o onolog eUmepLEXEL OAEC TIG amapaitnteg MANPodopieg Kal TG SLacUVOEDELS
touc. Etaol, kablotd tnv eupeon NG MAnpodopilag EUKOAOTEPN. ZTNV CUVEXELA TNG TITUXLAKNG, Ba yivel

avadopd o€ eL6LKOUE YpADOUG YL TNV AVILLETWTILON TIPOBANUATWY.

e, Gommnt Acad. SeZom VI Zes VI p /85
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Ewova 1 To oxfnua ota aplotepd avtmpoownelel TG 7 yébupeg tou Konigsberg kat to oxnpa ota defla sival
napouaciaon tou avtiotowou ypadnuatoc Euler. , (FEQPMAAHZ, NIKOAOMOYAOS, & MNMAAHOS, 2015)

1.2 MEVIKA XOLPAKTNPLOTLKA

H amavtnon otnv epwtnon ti eivat éva ypadnua ival n Statunwon tng opoAoyiag tou. Etay, n
andvtnon €ival wg éva ypadnua (graph) eivatl éva pabnuatiko rf cuvouaoTIKO AVTIKELHLEVO

(mathematical or combinatorial object), to omoio £xet tnv W&O0TNTA va avamapootabel pe



ELKOVEG 1N ewKovoypadnuévn avamapaoctacn (pictorial representation). Juykekplpéva, €va
vpadnua G eivat éva evyog ouvolwy (V, E), 6mou V elval €éva MENEPACUEVO N-KEVO GUVOAO n
otolxelwv kat E éva memepaopévo ocUvolo m pn-Slatetaypévwy {euywv LE OTOLXELD TOU

ouvolou V. (TEQPTIAAHZ, NIKOAOMOYAOZ, & MAAHOZ, 2015)

InUaVTIKO eival emiong, va avadepOel amo Tt anoteAeital éva ypadnua. Eva ypadpnua, Aoutodv,
amoteAsital amod Ta otolyeia tou cuvolou, V mou ovopalovtal kOpPol (vertices) kat E mou
ovopalovtal okpéG (edges). Tooo oL KOpPBoL, O0CO KoL OL OKUEG €XOUV OUVOAQ, OTou
ovopalovtat V ouvolo kopPwv (vertex set) kat E to oUvolo akuwv (edge set) avtiotoya. Ta
obvola V kat E oupPBoAilovtat V(G) kat E(G). Ou akupég evog ypadnuatog G = (V, E)
oupBoAilovtal {x, y}, (x, y) N Xy, 0mou x, y, oL kOpBoL Tou ypadnuatog. Emiong, n akurn xx mou
avnkel oto E(G) ovoualetal Bpdxog (loop). Ztnv elkdva 3 mapouvotaletal pia tétola akun. Avo
N TIEPLOCOTEPEG OKUEG Xy TIOU avikouv oto E(G) oL omoieg mpoomintouv oto 6o levyog
KOuBwv ovopalovtal mapdAAnAec akuég (parallel edges). Ztnv Ewkdva 2 mapouoialovrtal

napaAAnAeg akpéC. (Robinson, Webber, & Eifrem, 2015)

o— 0

Ewova 2 ESw amelkoviletal évag ypddog G, 6mou €xeL 2 KOUBOUG ToV X Kal Yy Kal SU0 akUEG aplOpunuéveg, tnv 1
Kal 2. To cuvolo kOpBwv eival to V(G)=(x, y) kalL To cUvolo Twv akpwv eival to E(G) oto omoio avrkouv ot ak-
pEC {x, v} kat {y, x}. OL 800 auTEC akpég ival tapdAAnAeg, kabwe mpooTtintouv oto (8lo elyog KOUBwWV.



Ewkova 3 Ito oxnuo auto ¢aivetal évag KOUPOC, o X Kal pia akun n xx, n onoia Bewpeital Bpoxog, kabwg Eeki-
VAEL KoL TEAELWVEL aToV (6lo KOpPo.

Enopévwe, éva ypadbnua G = (V, E) eival éva pabnuotikd avtikeipevo mou opiletal avotnpa

pe 8Uo ouvola: To cUvoAo KOPBwWV V(G) Kot To cuvolo akpwy E(G).
Mo mapadelyua, £0Tw OTL £XOUME Ta SUO akoAouBa cUvVoAa:

V(G) ={x,y,2¢,v,d}
E(G)= {xy, xz, zc, cv, ud}

pe Bdaon auvtd ta Vo cuvola opiloupe Eva ypadnua G To omoio anaptiletal anod n = 6 kaL 5

OKHEG.

ErunpooBeta, €xoupe tov MANBKO aplBud twv ocuvolwv V(G) kat E(G) evog ypadnuatog G, mou
onuaivel mw¢ €xoupe to TANBOC Twv KOPBwWV Kot to MARBOG TwV OKUWV Tou, TO omolo
ovopaletal taén (order) kat péyebog (size) tou ypadnuatog G. TéAog, cupPBoAlleTal Pe n n

TAEN €VOC YpadAUATOC KO LE M TO PEYEBOG TOu, EKTOG dv SnAwveTtal SladopeTika.

1.3 Eloaywyn otnv Oswpia ypadpnuatwv

OL tumot Twv ypadnuatwv yvwong Tmolkilouv kat eivat €floou avaykaiol ylwa tnv emniluon
TPOPBANUATWY KAl TNV avaktnon mAnpodoplwv Kat yvwonc. Mapakdtw avaypddovtal ol KUpLot TUToL

ypadnuATWVY.



Mn-katevBuvoueva ypadnuata: Yrnapxel pia Bewpnon yla to cuvolo E tou levyoug (V, E), n onoia

avadEpel mwe €va cUVOAo pn-Slatetayuévwy (euywv KOUPBwv opilel Evav Tumo ypadnUATWV TToU o-
voualoupe pun-katevBuvopeva ypadnuata (undirected graphs). Mapakdatw akoAouBei n Ewkova 1.2,
omnou mapouactalovrtal SLAPoPEC aAVATAPAOTACEL EVOG Un-KateuBuvouevou ypadnuartog G. Ie éva
UN-KateuBuvopevo ypadpnua G LoxUeL Xy = yx yla KaBe x,y mou avikel oto V(G). (TEQPTIAAHZ, NIKO-
AOMOYAOZ, & NAAHOZ, 2015)

Elkova 4 Alddopeg avamapaoTAoeLl; eVOG Un-kateuBuvopevou ypadnuatog G. , (TEQPTIAAHS, NIKOAOMOYAOS,
& MAAHOSZ, 2015)

KateuBuvopeva ypadnuata: H Bswpia Twv KateuBuvopevwy ypadnUATwV YVWOTOTOLEL TWE Eva oU-

voAo akpwv E, og cuvduaopo pe éva ouvolo Statetaypévwy {euywv KOUBwv, dSnuoupyet To evyog
ouvoAwv (V, E), To omolo opilel Tov TUTO ypadnuUdTwy mou ovoudloupe KateuBuvoueva ypadniuata
(directed graphs). Ztnv Ewkova 1.3 mapouvotalovral SU0 SLadOPETIKEG AMELKOVIOELG TOU (lou KATEU-
Buvopevou ypadnpatog G. Oa cupBoAilovral pe V(G) kat E(G) ta oUvoAa KOUBWY Kal AKUWYV, avTi-
otolya, evog KateuBuvopevou ypadnuatog G. ZnUELWVOULE OTL, eMELdN Ta otolxeia Tou E(G) evoc ka-
tevuBuvopuevou ypadnuatog G opiotnkav wg dtatetaypéva Levyn KOUPBwv, LOXVEL OTL TO Xy €ival dla-
dOpPETIKO amod To yx yla kKabe x,y mou avikel oto V(G). (TEQPTIAAHZ, NIKOAOMNOYAOZ, & NAAHOSZ,
2015)



Ewova 5 Alddopeg avamapacTAoelg vOg kateuBuvopevou ypadruatog G., (FEQPIAAHZ, NIKOAOMOYAOZ, &
MNAAHOZ, 2015)

Awadopég avaueoa o un-katevBuvopeva kal katevBuvoueva ypadniuoto G:  Kipwa Stadopad

OVAUECH OE OQUTOUC TOUG TIAPOMOLOUG TUTIOUG YpodnuATwY €ival n avamapdotacn toug. Onwg
unopeite va deite kat amo ta Ixnuata 1.2 kot 1.3, n oavamapdotoon &vog KateuBuvopevou
ypadnuoatog G, oe oxéon UE €VOG pn-kateuBuvopevou, Sladopomoleital LOVOV WG TPOC TIG OKUEG,
Omou xpnotuormnotlouvral toa (arcs), avti yia ypappég (lines), ywa va yivetal epdavig n diataén twv
KOUBwV Hiag kateuBuvopevng akung xy N (x, y). AnAadn, HEOw TNG QVATAPAOTAONG EVOC
KatevBuvopevou ypadniuatog paivetal to too, KaBwc Kal n apxn Tou, amo nou apxilel otov KOUPO X,

OAAQ KoL TO TIEPOLG TOU, TTIOU TEAELWVEL OTOV KOUBO .

padnua Hamilton: O oplopOg TOU CUYKEKPLUEVOU ypadAuaTog SLATUMWVEL PE cadnvela WG Eva

ypadbnua G ovopaletal ypadnua Hamilton (Hamiltonian graph), edv to G €xel €va kUkAo Hamilton.
Eniong, To ypadnua G ovopdletal avixveuolpo (traceable), edv €xel pia dStadpoury Hamilton. Ztnv

Ewkova 1.4 daivovtal 3 avamapactdoels evog ypadrpatog Hamilton. (NikoAomoulog, 2017-2018)

> XX <P

Ewkova 6 TpeL avamapactaoelg evog ypadnatog Hamilton. , (NikoAdmoulog, 2017-2018)



Ave€aptnto 1 _evotabéc ypadnua: Nwpitepa, otnv umo-evotnta 1.2 [evikA XOPOKTNPLOTIKA,

avadepOnkape oto péyebog kat TNV TAfn evog ypadriuatoc. Autd Ta ELSIKA XapaKTNPLOTIKA BonBave
oToV POOoSLoPLOpO VoG ypadnuatog G. AVOAUTIKOTEPQ, yla To pEyeBog evog ypadnuatog G tagng n
LOYXUEL OTL TO M €ival peyaAUTepPo f (00 Pe T0 O Kol HIKPOTEPO 1 (oo pe to n(n — 1)/2. Emopévwg, eav
m=0, ToTe 10 ypddnua ovopaletal aveédptnto N evotabég (independent or stable). Ztnv Ewova 1.5

daivetal éva avefaptnto ypadpnua. (TEQPTIAAHZ, NIKOAOMNOYAOZ, & MAAHOZ, 2015)

Ewkova 7 Ta cuykekplpévo ypadnua €xet k kopBoug, oL omolol gival ave¢aptntol petafl toug, SnAadn ava dvo
Sev €xouv kapia oxéon petafy toug kal dnuloupyolv £va avefaptnto ypadnua. , (NwoAomoulog , Oswpla
Mpadnudatwy Evotnta 9 Metaoxnuatiopol Yriohoylotikwy MpoBAnuatwy, 2016-2017)

MANpeg ypadnua: Eva ypadnua ovopdletot mARpeg otav yla To péyebog tou LoxVel 6tt m = n(n-1)/2,

ovopaletal mAnpeg (complete). Emiong, yia éva mAnpeg ypadnua oxVeL OTL To MANB0G TwV AKUWY TOU
YPOpUOTOG Tou HE N KopudEG sival n(n-1)/2. Itnv Ewova 1.6 ametkoviletal Eva mMANPEC ypadnua.

(TEQPTIAAHZ, NIKOAOMOYAOZ, & MAAHOZ, 2015)

Ewkova 8 MARpeg ypadnua G., (TEQPTIAAHZ, NIKOAOMNOYAOZ, & MAAHOZ, 2015)



Tetpupévo ypadnua: Eva ypadpnua G pe Evav KOUPOo Kal Xwplg akUEG ovoualeTal TETPLUUEVO (trivial).

(TEQPTIAAHZ, NIKOAOMNOYAOZ, & MAAHOZ, 2015)

Weubdoypadnua: Eva ypadpnua pe Bpoxoug ovouadletal Pevdoypadnua (pseudograph). Ztnv Ewkova

1.7 napouoialetal n avamapaoctacn ano eva Peuvdoypadnua. (NikoAdrmouAog, 2017-2018)

Ewkova 9 Wevbdoypadnua G pe Bpoxous., (NikohomouAog, 2017-2018)

MNoAvypadnua: Eva ypadbnua G pe moapdAAnAeg akpég ovopaletal moAvypadnua (multigraph). Ztnv

Ewova 1.8 daivetal éva moAuvypadnua. (NikoAdémouAog, 2017-2018)

Ewkova 10 MoAuypadnua G., (NwkoAdmoudog, 2017-2018)



AnAG ypadnua: Eva ypadnua, to omolo Sev mepléxel Ppoxoug Kal mMAapAAANAEC OKUEC, TO

ovopaloupe amho (simple). Ztnv Ewkova 1.9 mapouoialetal €éva anAo ypadbnua. (NikoAomoulog,

2017-2018)

Ewova 11 ArAd ypadnua G. , (NikoAdmouhog, 2017-2018)

‘EuBapo ypadnua: Eva ypadpnua G = (V, E) ovopaletat EuBapo (weighted graph), eav oe kaBe

QKU e, Ttou avhnkel oto E tou G, €xel avateBel €vag mpayuatikog aplbuog w(e). To w(e)
ovopaletal Bapog ¢ akung e. Eva éupapo ypadpnua €xel Vo tumoug, dnAadn umopel va
glval pn-katevBuvopevo ypadnua n katevuBuvouevo ypadpnua. Itnv Ewova 1.10 €xoupe 2
EuBapa ypadnuoata amd To omoia To €va elvol pn-kateuBuvopevo, evw Ta AGAAO
KatevBuvopevo. ITo TPAKTIKO eminedo, yla mapadsypa o pia edbapuoyn, ta Pdapn €vog
€uBapou ypadriuatog Ba pmopoloav va aVIUTPOoWEUoUY, Ta £€06a, TIC AMOCTACELS, TOUC
XPOVOUC, TIG LKAVOTNTEG N} aKOMA Kal Toug Babuoug dhiag ota kowwvika diktua. Mia aképa
ebapuoyy Twv EuPapwv  ypadnudatwv eivar ta Siktua (networks). (FTEQPTIAAHZ,
NIKOAOMNOYAOZ, & MAAHOZ, 2015)

10
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Ewkova 12 Avo épBapa ypadnuota, to onoia to G1 sival pun-koteuBuvopevo kat to G2 eival kateuBuvopevo. ,
(TEQPTIAAHZ, NIKOAOMOYAOQZ, & MAAHOZ, 2015)



Awepéc ypadnua kat MANpeg Awepéc ypadnua: Eva pn-katevBuvouevo ypadnua G = (V, E)

ovopaletal SIHeEPEC, AV TO CUVOAO TwV KOPBwWV Tou V umopet va Stapeplotel oe Vo euotadry cuvola
V =S1 + S2(to 1 Kkal 2 ota modapakia) Kal, EMOUEVWE, KABE akun Tou ypodrnuatog EXEL TO £V AKPO
oto S1 kat to @AAo oto S2. Zuxvd Ba XpnoLUoToloUHE To cUMBOALOUO G = (S1, S2, E), otav B€Aoupe va
dwooupe éudaon otn Stapéplon. Oa Aépe OTL oL KOUPBOL X TTOU AVAKEL 0TO Si Kal y TIOU aVAKEL OTO Sj
elvat (6lag ootwuiag (same parity), eav | = j kot avtiBetng wootiuiag (opposite parity), edv i elvat
Slapopetikd amod to j. Xtnv Ewova 1.11 daivetal éva mopadslypa evog Syuepous ypodriuatod.
(TEQPTIAAHZ, NIKOAOMOYAOZ, & MAAHOZ, 2015) Emiong, €xoupe Kal To MANPEG SUEPES ypadnua.
AUTO 1O ypadnua To cuykpotel éva SluepéC ypadnua G = (S1, S2, E), €av yla kaBe koppo x, mou
avnkeL oto S1, kat kaBe KOUPO Yy, TTOU AVAKEL 0TO S2, LoXUEL Xy avinkel oto E. Mpodavwg, To mAnBog m
TWV OKUMWV €VOG TANpoug Sluepoug ypadnuatog eivat m = |S1|eni|S2|. Ztnv Ewova 1.12
amnewkoviletal éva mANPeg Sluepeg ypadnua. (TEQPTIAAHE, NIKOAOMOYAOZ, & NAAHOZ, 2015) TéAog,
ONUAVTIKO elvatl va avadepBbel mwg oL ypadol yvwong cuxva eivat Sluepn ypadnuata, EMOUEVWS N

TIAN PN KATavonon ToU ToPATIAvVW OpLoUoU €lval amapaitntn.

Ewodva 13 Apepég ypadnua G. , (TEQPTIAAHZ, NIKOAOMOYAOZ, & MAAHOZ, 2015)



Ewova 14 NANpeg dypepég ypadnua G., (TEQPTIAAHE, NIKOAOMOYAOZ, & MAAHOZ, 2015)

Mpapputkd ypadnua i L-ypadnua: Eotw G = (S1, S2, E) éva un-kateuBuvopevo ypadnuo taéng

n Kat peyéBoug m. To ypapuiko ypadpnua L(G) (q L-ypadnua) tou G eivat éva ypadnua taéng
m ME KOUPoug vl, v2, ..., vm, OL OTtoloL avTLoTOoL(oUV OTI M OKMEG el, e2,.., em Tou G Kot
OKMEC Vivj, Yl TIC OTIOLEC LOXUEL: OL OVTIOTOLXEG OKMEC ei KoL €] Twv KOUBwV Vi Kal vj
TpOoKeLvTaL oto (Slov KOUPo oto ypadnua G. Ztnv Ewdva 1.13 dpaivetal éva ypadnua Kot To

L-ypadnua tou.
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Ewova 15 To aplotepd oxnua sival éva pn-katsuBbuvopevo ypadnua G kal to el oxrua ival to avtiotolyo L-
vpadnua tou. , (FEQPTIAAHZ, NIKOAOMOYAOZ, & NAAHOZ, 2015)



Eninedo ypadnua: Eva ypadpnua Aéyetal emninedo (planar), eav pmopel va oxediaobel oto eninedo

XWPLG TEUVOUEVEG OKUEG. (FTEQPIIAAHE, NIKOAOMOYAOS, & [MAAHOZS, 2015) iItnv Ewova 1.14

amnewKovileTal éva ypadnua Kal To TwE UMopel va oxedlaotel, wote va eival to avtiotolyo eninedo

ypadnua.

Elkova 16 To aplotepd oxnua ival éva ypadnua kot to de€i oxnua ival To avtiotowo eninedo ypddnud tou.
(&xw €va KOpUATL TNG €peuvac Kal Sev XL oToLKEl yLa va umopéow va BaAw BLBAloypadia)

K-kouBika-ypwuatiowo ypadnua: Eva ypdadnua xwpic Ppodxoug G ovoudletal k-kopPika-

xpwuatiowo (k-vertex-colorable) r, tooduvapa, k-xpwpoatiowo (k-colorable), eav ot kopuPot
TOU UImopoUlV va XpwHaTIoB0UV e k xpwuata, £Tol wote SUo KOUPBOL ToU cuVSEoVTAL PE OKUA

va unv €xouv to 6o xpwpa. (TEQPTIAAHZ, NIKOAOMNOYAOZ, & MAAHOZ, 2015)

K-akuika#ypwpatiowo ypadnua: Eva ypadpnua G ovopaletot k-akpuika#typwpatiowpo (k-edge-

colorable), edv oL akuég Tou pmopouv va xpwuatiobouv pe k xpwpata, £ToL WoTe VO AKUEG

TipooTiintovoeg otov idLo koo va pnv €xouv To (blo xpwua.

Tpwywvikd ypdadnua: Eav eival téAelo oxrua analoldng, tote to ypddnua G €ival TPLYWVLKO,

AA\WC o G Sev elval TPLYWVLKO.



JUUMEPACUATIKA, YIVETAL OAVTIANTITH N CNUAVIIKOTNTA UTTAPENG TWV YPADNUATWY YyVWonc, KaBwc Kat n
XPNOLLOTNTA TOUG OTNV aVTLUETWILON Stddopwv mpoPAnuatwy. Avo kUplot kKAadol oToug omoioug
BAETMOUUE HEYAAN aVAYKN EUMAOUTIOHOU TOUC HE Ta ypadnuota yvwong eival o BLoAoyLlkog Kal o

OLKOVOLKOG.

Elvat onuavtikd, emiong, va avadepbel o 0po¢ Tou Tivaka yettviaong, o omoiog eival aueoca
ouvOeSEUEVOG e TOUG YpAdOoUG. 0 Tiivakag yeltviaong, Aoutdy, ival €vag TETPAYWVLKOG TVAKAC TTOU

avamnoplotd évav ypddo. otov eauto TnG. Ztnv Elkova 17 divetal éva mapddetypa.
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Ewova 17 Ita aplotepd ametkoviletal évag ypadog Kal ota de€ld uTtapyeL o Tivakag yettviaong tou ypadou. ,

(Avartapdaotaon Mpapnuadtwy, 2015)



KepaAaro 2°: BipAoypadikl Avackonnon

Elcaywyn

Ma tnv ouyypadn TNG MTUXLAKAG OUTAG, EYWVE Pl €peuva MAVW OTNV XPron Twv ypadnUATwy YyVwong
o€ BLOAOYLKO KOl OLKOVOULKO €Timedo Kal UEAETNONKE O TPOMOC TPOCEYYLONG KOl oL AUCEL TOU
TPoPANUATOG TNG KABE €peuvag e TNV xprRon ypadwv yvwonc. Mapoakdtw avadEpetal To MpofAnua
TIOU KOAELTOL VO QVTLUETWITLOEL N KABE Epeuva, 0 L8IKOC YypAdOC YVwaonG Nou XPNOLUOTIOLELTAL YL TNV
eniAuon Tou avtiotolyou mpoPARUATOC, KaBwg Kot oL epappoyEG auTtol, Tou oxetilovtal pe To Bua

TNG OUYKEKPLUEVNC TITUXLOKAG.

2.1 Mpadikn Avanapactaon Bacswv Asdouévwyv (Graph Databases).

ITIC HEPEC pag, Bewpeltal mwc uméptato ayabo sivat n mAnpodopia Adyw tng paydaiag avamtuéng
¢ mAnpodoptknc. O oplopdg TnG mAnpodopiag meptAapBavel 6N 0ELG, yeyovoTa Kal YeVIKOTEPQ Se-
Sopéva, ta omnoia mAnBaivouv kaBnuepva. OAeg autég ol MAnpodopieg amoteAouv Evav TEPAOTLO O-
vyko Sedopévwy, mou MPEMEL va emeEepyaoTouv Kal va TaflvounBouv katdAAnAa, wote va anodeu-

X0ouUv mpoBAfuaTa. AVaAUTIKOTEPQ, KATIOLO OO AUTA Ta tpoBARuata Ymopet va avadépovral os:

e TTAcovaopo twv Sedopévwy, mou cupPaivel oe nepimtwon enavaAndng twv dwwv dedopévwy ot
apxeia dtadpopeTikwy edapuoywy,

® QIOUVETIELD TWV SeS0UEVWY, TToU elval BV Otav UTtApPXEL NEN TTAEOVAoUOC Kal amalteitot n dLop-
Bwon moA\wv apxeiwv, aAAd gival Suvatn n 616pBwoaon Hoévo evog amod auta,

e aduvapia peplopol dedopévwy, ou poodlopilel To peplopod dedopévwy, divel tn duvatotnta yla
Kolwvr) Xpron Twv otolxelwv kat n umapén tng aduvauiag autig dnuouvpyel kabBuotépnon otn ARYn
amodpACEWV Kol

e aduvapia mpotumonoinong, ou £XEL VA KAVEL PE TNV avopolopopdia, pe tnv dtadopetikn avarma-
paAoTaon Kol opyavwon Twv dedopévwy ota apxeia kot odnyel og mpoBARUATA TPOCAPHOYNC KAl O-

vtoAlayr dedopévwy HeTaEl CUOTNUATWY.



AUon ota mopandavw npoPAnuata enidpEpel n avakalvPn Twv Bacewv Asdopévwy. InNUAVTIKO pOAo
elxe n xpron Twv NAEKTPOVIKWY UTIOAOYLOTWV KOl KATA ETEKTACN N NAEKTPOVLKA KATAXWPENON KoL ETIE-
Eepyaoia dedopévwy tn Sekaetia tou '70. Emiong, anapaitntn ATav n cUVEVWON TWV apXEiwv, KaBwg
KaL N owoTtr opyavwor tous. Méoa amd autd dnuouvpyndnkav ot Baocelg Asdopévwy (Data Bases).
AvaAuTikotepa, pla Baon Aedopévwy eivat €va cUVOAO OpyavVWHEVWY apxeiwyv, Ta omola slval ouv-
b6ebepéva PeTaV TOUG PE AOYIKEC OXEOEL. MEoa amo TG OXEOELG QUTEC UTTOPOUV VO XPNOLUOTIOLOU-
vtal Sedopéva amo mMoAAEG epaplUoyEC Kal amo MoAAoUC XpHOoTeG Tautoxpova. Auto Sivel Tn Suvato-
™Tta petadoong tng mAnpodopiag anoteAeopatika Kal taxutata. Enupocbeta, ta cuothpata Baoe-
WV 8edoPEVWV XPNOLUOTIOLOUVTOL, WOTE va amoBnkeVETAL Kal va eneepyAleTal AUTOC O TEPAOTLOC
0yKoG Twv TMAnpodoplwy, mou avadpépdnke mapandavw. Me autov tov Tpomo, avtikabiotavral ot mi-
vakeg anobrkevong dedopuévwy. TEAOG, TO EpWTAMATO TIOAAATMAWY BNUATWY eKTEAOUVTOL HE BeEATL-
OTOTIOLNMEVO OXESLAOUO EPWTNUATWY, O AVTIOEON LE TIG OXEOLAKEG BAoELg SeSOUEVWYV TTOU ATALTOUV
opyEg, Samavnpég Asttoupyieg cuvdeonc, Yyeyovog Ttou apaKkLel Tn xprion Bacswv dedopévwy ypa-
dNUATWY. ZUUMEPACUATIKA, N Bacon dedopévwy elval Eva Suvapikod cuotnua amodrnkeuong Kot Sla-
Xelplong 6eSopévwy, Mou avaloya e TNV XPHON TOU KAl TO QVTIKE(UEVO OTO omoio avadEpeTal mpo-

copuoletal KatdAAnAa.

Mpoxwpwvtag amdé tnv Bewpla otnv mpdén, uia Bdaon bdedouévwv xpnowlomolel tn Bewpia
ypadnUATWY yla TV amobrkeuvon, xaptoypadnaon kot Slepelivnon oxEoEwV UETAEL Twv dedopévwy.
ZUYKEKPLUEVQ, dnuloupyeital pia cuAdoyn amd dkpa kat KOpBoug. Kabe kOuBog avtutpoowmmeveL pia
ovVTOTNTA KAl OpileTal amo €va LOVASLKO avayVWPLOTIKO, EVW KABE AKPO QVTUTPOOWIEVEL Hiol oXEon
HETAEL SUO KOUPBWV KAl EXEL TIG LOLOTNTEG TWV KOPBwWY Tou SnAwvovtal wg KAeW-tun. M akpn
opiletal emiong anod €va Hovadlko avayvwpeLoTKO Kol EXEL Evav KOUPOo évapéng kat Eva TEAOC, kKabwg
Kal €va oUvolo olotntwv. Mia Bdon dedopévwy ypadnudatwy, Aoutdyv, sival amapaitntn ywa T
oVAAUON TWV CXECEWV PETAEL TwV SedopEVWY Kal EXEL WG emakoAovBo tnv e€6puén dedopévwy. Ztnv
OUYKEKPLUEVN TITUXLAKN, XPnoLlomnoBnke to cvotnua dtaxeiplong Baocswv dedopévwy ypadpnuatwy

Neod;.



2.2 To cuotnua Staxeiplonc Bacewv Sedouévwv ypadpnuatwv Neodj.

To Neodj amotelel éva cuotnua dtaxeiplong Bacswv Sedopévwy ypadpnuatwy, Tou avantuxdnke ano
™ Neodj, Inc. Zto Neodj anmoBnkevovtal otolxeia oe popdr KOUPwWV KoL N OXECELG TTIOU €XOUV TA OTOL-
xela petall toug mapouaotalovrtal pe Akpes. To Neodj xapaktnpiletat amo vPnAn toxvtnta, acpdalela,
OKEPALOTNTA KO ATOSOTIKOTNTA, OTOLXELQ TTOU TO KAVOUV TTPWTN ETLAOYH VLA TLG ETUXELPNOELG AVALE-
oo o€ TOAAEG Baoelg SeSopévwy ypadnuatwy. Auto cupfaivel, SLOTL umopel va dEpeL 1§ mépag So-
KLLOOLEG KOl QTTOLLTHOELG TIOU KATEXOUV UEYAAO OYKO SE60UEVWV KOL UTTOPEL VAL ATIAVTHOEL 0 OUVOETEG
ETUXELPNUATIKEG EPWTNOELG, TIOU £Xouv Bablég mAnpodopieg and cuvdedepéva dedouéva. Emiong,
unopel va umootnpiel Stadopeg emroyeg, omwe cloud, uBpLdikn, multi-cloud kat péca amd auvto
npoodépovtat MOANEG SuvatotnTeC. Eva aKOUN XOPAKTNPLOTIKO, €lval n eUKoAn opllovTia KALUAKWON
Tou Neo4j. Autd ouvOEeTal Ue TIG ETIAOYEG TToU TtpoavadEpOnKay, KaBwE MOPEXEL LA APXLTEKTOVLKH,
TIOU TIPOCAPUOTETAL AVAAOYQ LE TIG AVAYKEG TOU XPNOTN Kal Twv dedopévwy. H autovoun opadorol-
non 6ivel mapamavw £¢podla otV cuykeKpLUévn Baon dedopévwy, adol EMITPENEL OTOV XPHOTN va
KALLOKWVEL 0plZovTLa Ta SeSopEva Kal £TOL, amatteltoL Alyotepn Xelpokivntn SoUAELA. ZNUAVTLKO gival
va TovioTel To OtL n Wotnta Cypher Parallel Runtime mapéxel Tnv 1610TNTA TNG BEATIOTOMOLNUEVNG £-

KTEAEONC AVAAUTIKWVY EPWTNHATWY, TTIOU 0.pOPOoUV HEYAAQ TUHUOTOL.

2.3 'Epeuva: Kataokeun ypadnuatwv yvwonc ctov Blotatplko KAado.

O€pa LEAETNC TNG OUYKEKPLUEVNC EPEUVOC NTAV N EVPEON AUONG OTO EpWTNUA WS Ba pmopovcav
oL péBodol pnxavikng ekpabnong va cupBaiouv oe mpoPAEPelg mou adopolV YyovISLWUATIKOUG,
APUAKEUTIKOUG KOl KAWVIKOUG TOMELG. AVaAUTIKOTEPQ, yivetal avadopd oOTNV OVATIAPACTOTLKA
pHabnon Kal Tov TpOTMo Xprong tng, WOoTe va dnuloupynBouv mMpoyvwoTiKA.

H avamapaotatiky pabnon eival pio dtadikacio katd tnv omoia avamaplotwvta ypadnuata
YVWONG 0 XWpo XopnAwv Slaotdoswv, kabwg Kol 0 TPOMoC He Tov omoio dedopéva vpniwv
Slaotdoewv pmopouv va xaptoypadnbolv oe ypadrpata xapunAwv Slactdcewy. ITOXOG AUTHE TNG
Stadkaociag eival n evpeon kat Siatnpnon tg Soung evog ypadnuatoc yvwong, OladopeTiko
avaloya Pe To KABe mpoPANUa, Kol Tautoxpova n dnuloupyia TG avtiotolyng avamapaotacng tou.

AUt n avamapaotaon €XeL TNV Suvatotnta va XpnolponolnBet os peBodoucg unxavikng pabnong yla



™V Snuwoupyla MPOoyVWoTkwy. MEoa amod TNV avomapactacn ypadpnUATwy yvwong o XwPOo
XaunAwv Slactdcswy, avayvwpiletal €UKoAa n oucia Twv ypadnuUATWY yvwong wg TUKVA
Stavuoparta. Etol, ta Stavuopata auvtd eival ot KOpBoL Twv ypadpnuatwy. AUTO TTOU VOl GNUAVTLKO
va avadepBel elval Mwg o AUTAV TNV MEPLTTWON UTIAPXEL LEYAAN avAyKkn cuveXxoLS MAnpodopnong
yla Tov TPOTo cUVEEONC KAl ETUKOWVWVIAG TwV KOUBwWY HeTafl Touc. Qotdoo, auto dev cuppaivel pe
TLG OKMEG, OL OTIOLEG ImopoUV va ava xpnaotpomnotnBouv ot idleg. MOALG 0 XWPOG AUTOG OXNMATLOTEL
elval ePIKTEG OL TEXVIKEG UNXAVIKAG LABnong.

ErunpdoBeta, unopel va yivel opadomnoinon péow avaAUOEwWY Kol va TIPOKUOUV OL KOTNYOpPLEG:
TIOLPAYOVTOTIOLNON UATPAG, METADPACTIKY AmOoTAcN Kol PoVTEAA VEUPpWVIKWY Siktuwv. (Nicholson &
Greene, 2020). Itnv Katnyopla mopayovionoinon UATpag xpnotponotntnke o alyoplBuog SVD(évag
TETPOYWVIKOG TIVOKAG YELTVIOONG, TTOU TO OTOLXELO TOU €ival KOpBoL Kal n kataxwpnon ivatl pia
OVATAPACTOON TWV OKUMWV TwV KOUPBwv). Me tn Bornbela autol tou aAyoplBuou, amelkoviotnkav
ypadnuota yvwong o xwpo xaunAwv dlactacewv. H Stadikacia aut amoteleital amd kamola
BrApata. Apxika, mpémnet va StatnpnBel n Soun Twv xapunAwv S100TACEWY, WOTE Ta OToLXEla va givat
oL KOMPOL KAl OL AKUEC, N amootaon UETAly Twv KOUPBwWY autwv. Enetta, Ba MPEMEL va UTTAPXEL EVOG
Tiivakag yetviaong, €vag mivakag Babuwv, o omoilog mPokUTITEL Ao TNV avVamapAaoTaon ypadpnuatwy
Kol €vag Tiivakag popwy (Staywviog mivakag, 0mou KABe Kataxwpnon ovIUTpoowreUeL ToV aploud
TWV AKPWV TIou cuvdéovtal Pe Tov KOUPOo). Itnv SeUtepn Katnyopia, Ta HOVTEAQ UETADPOOTIKAG
amOoTACNG, AVILTPOCWTEVUOUV TIG OKUEG TOU YPADAUATOS yVWOoNG WG YPAUULKOL HETACXNUATIOMOL.
(Nicholson & Greene, 2020) Méoa amd TOUG PETAOXNHUATIOMOUG auToUg dnuiloupyouvtal eELOWOELG,
TIOU ULUOUVTAL TLG ELKOVIKEC LETADPPACELC SLOVUOUATWY AéEEwy, PE TO PovTéNo word2vec. H tedeutaia
Katnyopia, ta veupwvikd &iktua, eival pia katnyopia HOVTEAWV UNXAVIKAG HABnong, mou eivat
ouvdedepévn e TNV €vvolo TWV PBLOAOYIKWY VEUPWVIKWV SIKTUwv. TIC Tapamdavw 3 Kotnyopleg
daivetal Mwg UMOPOUUE va TG cUVOUACOUE KaL va €XOUME éva BeuLto amotéAeopa. Ta ypadriuata
YVWONG TIOU HUImopouv va TipokUPouv, Ayetal Twg €xouv edapuootel oe MOAAEC PBLOlATPLKEG
TIPOKANCELG, TTOU Kupaivovtal amd Tov MPocSloplopd TwV AETOUPYLWV TWV MPWTEVWV WG TNV
ETUONUAVON TWV KAPKLWVIKWV yoVvISiwv éw¢ Tn cvotaon aoPpaAEéoTeEpwVY GapUAKwWV yLa TOUC aoBeVE(G.
(Nicholson & Greene, 2020)

T€Aog, yivetal avadopa otig Multi-omic ebappoyEg, oL OTIolEC XpNOLUOTIOOUV ypadrpata yvwaong,
LE OKOTIO TN UEAETN TOU YOVISLWHUATOC. JUYKEKPLUEVA, KATAOKELAOTNKE £va Siktuo MiIRNA-AcBEvelag,

Xpnolpomolwvtag tov avBpwrno w¢ Baon dedopévwv MicroRNA Disease (HMDD). Anpwolpynoe pia



UNTPO YELTVIOONG HME TIC OELPEG TIOU OVIUTPOOWTEUOUV To MIRNA Kol TIC OTHAEC ToU
QVTLUTPOCWIEVOUV a0B£€veleG. ME AUTOV TOV TPOTO, N UATPA ATTOCUVTEBNKE O€ UIKPOUG opBoywvioug
TIVOKEG, Xpnolpomowwvtag SVD, Kol oTn CUVEXELDL OUTOL OL UIKPOL TIIVOKES XPpNOoLUoToLOnkav yLo Tov
UTTOAOYLOMO Twv PBabupoloywwv opototntag petafd mIiRNA kat acBevewwv. Emiong, oL Yang
xpnotgomnoinoav node2vec yla tnv dnuloupyila evog oUCTAMOTOC CUOTACEWV. Mg auTto To ocUoTNUA
ylvovtal eMITUXELG OUOXETIOELS METOEU yovibiwv KAl CUMMTWMATWY acBevewwv. Me Baon autq,
KATAOKEUAOTNKE €va ypAdnUO yvWwonG CUUMTWUATWY YovidlaknG vooou. EmumAéov, o AAAEG
TIPOOEYYIOEL £XOUV XPNOLUOTIOLOEL LOVTEAQ YPOPNUATWY YLa TNV EKTEAECN KAWIKWV EPYACLWV UE
OTOXO0 TNV eVPECN TNG CWOTHE oUOTACNC GAPHAKOU Kot Slayvwaoel acBevwy. EMopévwg, He auTtrv tnv
€peuva daivetal mwe ta ypadnuata yvwong €xouv deifel apketa eArmibodopa amoteAéopota Kal

HEBOSOUC AVTIUETWTILONG TIPOPBANUATWY OTOV TOUEQ TNG UYELOG.

2.4 Epevva: Edbapuoyéc otnv Uyelovoulkn meplOaAyn HE YpAon TV

avaAuon ypadwv.

Autn n €peuva €lafe xwpa pe adopun TV MPOcdhaTn MOyKOoULA Tavdnuia YWwoTr wg vOoog Tou
kopovoioU 2019 (COVID-19). H mavénuia autr) cdpwoe TIC NTElpoug 0AOKANPNE TNG USPOYELOU Kal
SnuLoupynoe tOoo MPOPARUATA OTNV AELTOUPYLO TWV UYELOVOULKWY KEVIPWY 000 Kal paydaia mtwon
TOU OUVOAlkoU TANBuopoU. Itnv €peuva autn yivetat yvwot) n €€opuén mAnpodopiag Baon
ypadnuatwyv otnv Blotatpikry, dnAadn otnv evowpdtwon SIKTUOU, TNV KATAOKEUN ypadpnuaTwyv
YVWonG Kal tnv akoAouBia CUUTTEPACUATWY, T LOVTEAQ YEVETIKWVY ypadnUATWY Kol TEAOC N EpUNVELQ,
N aodAalela kat n mpokataAnyn yupw amo ta ypadnuata. Eival yvwotd, mwe yla TNV oVILLETWITLON
Tou mpoPAnuatog xpeldalovtal mAnpodopieg yia auto. Etol, ouykevipwOnkav TAnpodopieg pe
6ebopéva oxetika pe tov COVID-19 amd ta KAwKa dpupota, T GapUakeutiky Blopnxavia, tn
Blotlatpikn, kaBwg kal and aAAa napeudepn pépn. Auth n dtadikacia teptoulloyng dedouévwy elvat
Wdlaitepa amapaltnTn Kol AmoLtnTkg Yy TV Katavonon tng petadoong, tng Bepameiag kot TG
npoAnPng ¢ kabe vooou. Kal oe autrv tnv €peuva €ywve xpnon ypadbnudtwv. AVOAUTIKOTEPQ,
xpnotpomolndnke évag aAyoplOuog, o omoiog Baoiletal o ypadnuata kat pe Bacn tnv €peuva
amoteAel dnuod\ég epyaleio yla tnv availuon OSlacuvdedepévwy oviotitwy dedopévwyv. O
OUYKEKPLUEVOC aAyoplOuog, Aoumov, Umopel va LOVTEAOTIOLNOEL TOOO T XAPOKTNPLOTIKA SeSoUEVwY

000 KOl TNG OXEOELC TAUTOXPOvVA. AUTO €pxetal o€ avtiBeon pe tng pebodoloyieg mou avtipeTwnilouvv



To Sebopéva we aveaptnTa To £va Ao To AAAO KO TIOVOUOLOTUTIA KATavEUNUEVA. AUt n dtadopa
elval mou avadelkvUeL TNV €peuva KAl TNV KAVEL povadikh, KaBwg n uyelovoulkn mepiBaAn
amoteAeital and moAUmAoka, oAU epwTtoyevr Kat avopola dedopéva. (Wang, Cui, Pei, Song, & Zang,

2020)

2.5 Epguva: O OLKOVOULKOC OXESLAGUOC KAl N TEXVIKA UAomoinon UE Baon

ypadoug yvwong.

H akolouBn é€peuva, avadeépetal o TPOPANUOTA TOU OLKOVOULKOU TOHEQ KoL OE TPOTOUG
OVTIUETWIILONG AUTWYV TwV TIPOPANUATWY. ZUYKEKPLUEVA, TOVIZETAL N avayKkn XPHong ypadwyv yvwong
HE yvwpova Tnv opBoAoyikn AnPn anodpacewv. AvaAuTIKOTEPA, 0TOV OXESLAOUO ypAdwV yvwong 600
To owotn €ivalt n AnPn plag anodaong, t6co mo BéAtiotn Ba eivat n Avon. H épesuva autny,
npoteivel va yepupwOel o apdidpopog oxedlacpuog twv ypddwy, mou untapxel Adyo Tou oxeSlacpou
HE PBaon TNV owkovouia kalt TnGg edappoyng g texvoloyiag. Autd Oa  HEYLOTOMOLAOEL TNV
amodotikotnTa Kot Ba emipépet paydaia avamtuén otnv olkovopia. AmodelkvUEeTaL, EMIONG, TWG AUTO
umnopel va emutevyBel pe Baon 1o ypadnua dedopévwy Kkal tn yvwon ypadikng napactaocng. (Shao, et
al.,, 2017) Me autov tov Tpomo, €ylve availuon Twv TPOPRANUATWY TNG CUYKEKPLUEVNC EPEUVAC, TIOU
glYav apvNTIKO QVTIKTUTIO OXETLKA WE TIG SpAOTNPLOTNTES AVATITUENG AOYLOMLKOU (amalThoELg avaAuong,
ouvong Kol oxedloopol Aemtopepelwv). EmutAéov, mpoteivetal n BeAtiwon tng aflomotiag Katl tng
gupwotiag TOu ouoTnuatog, kKavovtag Olaxeiplon O6edopévwv Kol emavaypnolpomnoinon Ttwv
mAnpodoplwv mou AdN Katéxovial ZNUAviko eival va avadepbel, mwg n avamtuén Aoylouikou,
Bewpeital to KAewdl tou ouvolou oxedlacpol Tou cuotiuatog. (Shao, et al., 2017) MNa ooca
avadépbnkav mapandvw umapxel pio dtadikaocia, wote va yivel n uvlomoinon. ApxLKQ, Ylvetal n
afloAoynon Twv SlopopwV TEPLOPLOUWY, TIOU EMNPEAIOUV TO £€PYO, WOTE va Vivel o oxedlaouoc.
Emetta, avamtUooeTal €V acUpUATo cuotnua Siktuou alobntripwy, avaAUeTal CUVOALKA Soun Kat
Stadkacia avamtuéng tou cuotnuoto¢ oe Sedouéva, oe emimedo mAnpodopnong kal oe emninmedo
yvwong, avtiotowa. MpEmel va yivel yvwoTto OTL N avaAuon amaltioEwWV KoL N anoKTtnon analtioswy
T(PAYLATOTIOLOUVTOL TOUTOXPOVA, OTIWG TOVIIETAL OTNV €pELVa. € TEPLMTTWON AABoUG KATA TOV EAEYXO
mAnpodoplwv N kat anwAeta mAnpodoplwy, dpaivetal mwg to enakoloubo Ba sival n kabBuotépnon n
HEXPL KOL N armoTuxia Twv dpactnplothtwy povtehomnoinong. Emopévwg, avapevopevo eival kat To OTL

TO XPOVLIKO dlaotnua téAeong tng Stadikaoiag, Ba unepPel Tov avapevopevo xpovo. Autd cupPaivel,



KaBwg, umapxel oxéon €€aptnong. MpoXwWPWVTAC OTO TPOKTLIKO Koppaty, n dtadikaocio oxeSlacpou
Aentopepelwyv Aoylopikou, yivetal pe Unified Modeling Language (UML) armd tng mpoypauUaTIOTEG. 2
OQUTAV TNV MEpIMTWOon To ypadnua ywwong KaTEXEL GUOLKN OnUacLloAoyia Kol UMOopEL va TIEPLEXEL TILO
oAokAnpwuéves mMAnpodopies. TENog, mpoteivetal n epBabuvon evpeong AUong, n omola Ba €xel wG
XOPAKTNPLOTIKO ToV yvwpova tng atlag, SnAadn tnv unnpeoio potipwv aflag (SVB), ue otoxo tnv

QVTLLETWIILONG TNG OLKOVOULKAG avAAUOoNG yla TNV UAomoinon tng mAnpodopLKnic.

2.6 Epsuva: NevpoouuBoAikn avarnapactoocn UE Bacn ypadouc yvwonc

pue BroAoyika dedouéva.

e QUTAV TNV £pEUVO, OTWG KOL OTNV €PEUVO TIOU €lval otnv UTO evotnta 2.2, PAEMOUPE TWG
€€eTAOTNKAV Ol TEXVIKEGC TwWV ypadnuatwv yvwong oe Ploloyikd O6eSopéva. IUYKEKPLUEVQ,
ovantuxbnke pia véa LEBodo yla TNV EKLAONON XapPOKTNPLOTIKWY o€ ypadruata BLoAoyIkn¢ yvwonc.
I16X0¢ NG €peuvag ntav va Bpebel pia péBodog, n omoila Ba pnopolos va eVoOWUATWOEL KOUPBOUG,
TIOU KWOLKOTIOLOUV OXETIKEC MANpodopleg pe xpron ypadnudatwyv yvwone. EmutpocBeta, yivetal pia
Aemtopepng avadopd otnv HEB0SO, TOU XPNOLUOTIOINCOV OL E€PEUVNTEG yla VO UTTOPECOUV Vol
ETUTUXOUV TOV OTOXO TOUuG, N omola daivetal nwg cuvdualel cUUPBOAKEG neBOSoUG avamnapdotaong
yvwong. Avadépetal mwe Yyl va UIMopECOUV va cuvOUACOUV QUTEG TIC peBodouc, xpnolponoinoayv
OUUPBOALKA AoyLKA KL QUTOUATOTOLNHEVN OUAAOYLOTLKN, HE VEUpwVIKA Siktua. Eival afloonueiwto va
onUewwBel mwc n pnéBodog mou avaypadetal otV £peuva, Unopel va edappootel oe onolodnmote
ypadnua BloAoylkig yvwong. Auto ival blaitepa onpavtiko, kabwg Pe autév tov Tpomo Ba auvénbel
0 aplBuoc Twv Bacswv yvwong, mou AapBdavouv xwpo otn BloAoyia. EmutAoy, yivetal avadopd ota
Zuvdebepéva Aebopéva Kal AEyeTal WG UMOPOUV va €MITPEPOUV TN Sla AELTOUPYLKOTNTA HETAEY
nmoMwv  Bdaoswv  Sebopévwyv. H  Swadikaoia  ylwa  va  oupPel, xpewdletor  amAwg  va
EMAVAXPNOLUOTONB0UV TA aVayVWELOTIKA KoLl va yivouv gpwtnuo o€ no-SQL yAwooeg, Onwg n
SPARQL mou pmopel va eKTEAECEL KATAVEUNUEVO epwThipata o€ TTOANATAEC Baoelg dedouévwy. Eva
6£UTEPO ONUAVTIKO CUOTATIKO TWV £HAPUOYWY TOU InHacloAoylkoU lotoU oTig BloemioTtrueg unnpée
n avamtuén kat xpron ovtoloywwv. H €peuva efnyel mwg oL ovtoloyieg xpnoluomolovvtol MAEOV
EUPEWG o€ PBloAoyLka cUVoAa SeSOUEVWV YLO TOV OXOALAOUO Kal TV mapoxn Hetadedopévwy. Evw, ot

TIEPLOCOTEPECG MO QUTEG TIG HeEBOSoUG €xouv avamtuxBel yla ypadnuata e ETIKETEG EKTOC AKPWY,



oUTO £pxetal ot avtiBeon pe ta Juvoebepéva Sebopéva, TA OMOLO €XOUV ETIKETEC AKPWV TIOU
QVTUTPOCWIEUOUV TOV TUTO OXE0NG METALY TWV OVIOTATWY TwV ypadbnudatwy. Yidapxouv Kal pébodot,
oL omoleg €xouv €TMeKTOOEL yla VO EVOWUATWOOUV €TIKETEG Akpwv. (Alshahrani, et al., 2017) Ztnv
€peuva avaypadetal mwg avéntuéav pa pEbodo yla va aglomoLjoouv To ONUOCLOAOYLKO EMMESO OE
ypadnuata mpoefoxns yvwaong, Onmweg o InUooloAoylkog lotog i ta Wikidata. Autd to katddepav,
ouvéUAloVTOG AUTOUATOMOLNUEVO CUANOYLOUO TIAVW OO OVIOAOYIEG KAl EKUABNGCN XOPOKTNPLOTIKWY
pue oudétepa biktua, yla tn Snuoupyla SLOVUCUATIKWY OVATIAPAOTACEWY KOUBWV Oe autd
ypadnuota (evowpoatwoelg kOpPwv). E€nyeltal, emiong, mwg éva ypadnua yvwong eival pia
ovVamapAoToon OVIOTATwY, Tou Paociletal oe ypadnua mou adopd TOV KOOHO KOL TIG
OAANAETUOPACELG TOU KAl WG T YPAPAHATA YWWONG XPNOLUOTOLOUVTAL EUPEWG yLa T SleukOAuvon
KoL T BeAtiwon tng avalntnong. Napouctdletal KAl TO amaywyLKa KAELOTO Ypadnua, To omolo €XeL TO
TIAEOVEKTN MO, OXL HOVO va TeplAaUBAveL cuvayOUEVN yvwaorn, TTou Sev UTIAPXEL pNTA OTO ypadnua
aflwpatwy, aAAd va AndBouv umoPn Kal oL avamapacTACEL TOUG. AlveTal To MapASelyUa, yLa Evav
LOXUPLOUO OTL éva yovidlo g €xel pa ocuvaptnon F (omou F elval pua kAaon oto GO), OAeg ot
unepkAaoelg tou F oto GO Ba mpooteBolv w¢g oxoAlaopol oto g. Méoa amd OAa autd n €peuva
KATAANYEL OTO OCUMMEPAOUA TIWG Ol CUUPOAIKEC avamapaoTtaocel otn PBloloyia, Paclopéveg oe
Juvbebepéva Aedopéva kal ovtoloyieg, PBaoilovtal oe emionueg y\wooeg onwg n Ontology Web
Language(OWL) kat n Resource Description Framework(RDF), kal xpnotiuomnotouvtatl cUUBoAKA otn
ouvaywyn. To €l60og TwV CUUMEPACUATWY TIOU Yivovtal o€ autr TN yvwon kabopiletal, eite enionua
oTn yAwooa avamapdotaong tng yvwong, €ite mapAyovtal oo HUN-QUTOUOTOTIOLNUEVOUG KAVOVEG
CUUTEPAOCUATWY TIOU LOXUOUV OE MO OUYKEKPLUEVN Bdon Oebopévwy, edappoyn i €PWTNUA.

(Alshahrani, et al., 2017)

2.7 ‘Epeuvva: AvaAuon ypadwv yvwonc mou odopoUV OLKOVOULKA,

TPAMEEC KAl XPNLOATOOLKOVOLLLKAL.

Ta £€00da pEow TOPAVOUWY SpAOTNPLOTATWY, OOPOALOTIKNC ATIATNG KAl AAAWVY OXETIKWY UTIOTITWY
SpaotnplotTwy, amotéAeopua LoXAO EKKivnong eUpeonG AUONE AUTWYV TWV GALVOUEVWV KAL WG ETTOKO-
AouBo tnv Sie€aywyn aUTAC TNG EPEUVAC. JUYKEKPLUEVA, UEAETNONKE TO MwG Ba pwmopovoav ta ypa-

dAuata yvwong, va Bonbrnoouv oTov EVIOTLOUO TNG EVEPYELOG VOULUOTOINONG €006wV o mapavo-



HEeC SpaoTNPLOTNTEC, ACHAALOTIKEG ATTATEC KOL YEVIKOTEPO TETOLOU £L60UC TAPAVOUEG. ZNHUAVTLKO POAO
elxe 1o yeyovog OTL Ta ypadrpata yvwong eivat Suvauilkd 6cov adopd tTnv xprion toug, kabwg uro-
POUV VA QVTUTPOCWIEUOUV ETALPELEC SOUNUEVEC 0 OUVOETEC PETOXEC, KABWC Kal TTANPodOopLeg OXETL-
KA HE eMeVOUOELG, €EQYOPEC KAl XPEOKOTIEG. Xpnaolpomoltnkav ypadruota yvwong mpaypoTKwy
OLKOVOULKWV Sedopévwy Omou KOpPol eival MEAATNG, EUMOPOC, KTLPLO KOL OL AKPEC UTIOPEL va elval
oUVOANOYEG HETAEU TTEAATWY KOl TTANPOPOPIEG KATOLKIAG ylat TOUG TteEAATEG. MEéoa amd auto umnpée
€vag MPOoPANUATIONOC, SLOTL TTOAAEG QMO TIG TINYEG yVWonG avamtuxdnkav avetaptnta n pia anod tnv
GAAN. H povn Avon autou Tou PoBARUATOG YLa VA TIPOXWPENOEL N €PEUVA ATAV N CUVTNEN QUTWV TWV
TiNywv o€ géaptnuéva ypadnuata yvwone. Autni n kivnon €ywve, kabwg Ba eixe w¢ anotéAeopa pa
ONUOVTIKA TTAOUCLOTEPN TINYI YVWOEWV, TNG onoiag Ba pumopolvoav va BeATlwoouv tv anodocn oe
UTAPXoUOoEC £PapPUOYEC. € QUTH TNV gpyacia, PeAeTnOnkav oL blaitepeg oxETELG TNG OAOKANPWONG
TWV ypadpnuATWV yvwong o cuvluaopd LE avAAUCTN TWV OTATIOTIKWY Kol ypadikwy, BewpnTikwy L-
SlotnTwy. AVoAUTIKOTEPA, HEAETHBNKAV OLOTNTEG OAOKANPWUEVNG YVWwong ypadnuatwy, cuvdualo-
VTOG UTtApXovTa ypadnuoTo YVWong 0 TOUELS TNEG oKovouiag, Twv TpamelwVv Kal TwV XPNHOTOOLKO-
VOULKWVY. EmumpooBeta, mMapoucldoTnkay mionpia HOVTEAQ, TIOU OMOCKOTOUV OToV KaBoplopod oa-
$oU¢ KowvAG onuaoiag yla Tov XpnUATomoTwTikod KAAdo. AkoAoUBnoe pia ouykplon Hetafl ovioho-
ylwwv, TnG ovtoAoyiag Financial Regulation (FRO), tng Ovtoloyiag TpamelikoU KavoviopoU (BRO) kot
¢ Insurance Ovtoloyia Kavoviopou1(IRO), to Fund Ontology. H ovtoloyia Financial Regulation, €xet
xpnotpomnolnBel wg avwtepn o€ eninedo, Baoikr ovtoAoyia yla ovioAoyieg. (Wang, 2022) Mg tnv ouU-
yKplon autn, €ywve avtlAnmto nwg n Ovtoloyia Tpamelikol Kavoviopou (BRO) eivat moAu peyaAltepn
Kal xpnowdomolel 0o Plopnxavikd TmPOTuma, ouyKekplpéva to FIBO kot to Legal Knowledge
Interchange Format(LKIF). (Wang, 2022) Emiong, mavw tn¢ Snuwoupynbnke n ovtoloyia Financial
Regulation Ontology(FRO). Me Bdon autd, TO CUMMEPOOUO TNG EPELVAG TV TIWC TTOAAAG ypadrpata
yvwong avamntiooovtal amnod Tig tpaneleg kat Sev eival avolxtol KwdLka, KATL To omoio Ba dnuioupyetl
poPBANUaTa, Kot Twg OAa Ta ypadAUoTo yVwonG HETATPATINKAV IpwTta o popdn Turtle kal otn ou-
VEXELO XpnoLuomolBnkav to RDFpro yia tn dtadikacio oAokAnpwong. To RDFpro eival pia epyaleLo-
OnKn avolXtou KWK, TTPOCOVATOALCUEVN OTN pon yla Tnv enefepyaocio Twv TputAwv RDF. Ma tnv é-
peuva xpnoluomnolndnke to RDFpro. Itn ouvéxela, OAa ta apxeia petatpannkav otn popdr HDT toug
yla TIEPALTEPW TIELPAMATA. To ypAdnua TG OAOKANPWUEVNG YVwonG anoteAeital and 1.778.755 po-
vadikeg TpLadeg (akpeg) kal 610.866 kOpBouc. MNa Adyoucg TaxUTNTOC, KATA TN UEALTN TWV WOLOTATWV

Twv ypadnudtwyv yvwong, anapaitntn Atav n xpnon oapxeiwv oe popdn HDT. Avadépetal, emiong,



TG €va Loxupa ouvdedepévo otolyeio, to SCC, evocg kateuBuvopevou ypadnUaTOG Elval £va HEYLOTO
uroypadnua. e aUTO e€nyeital MwG UTIAPXEL pLa dtadpoun HeTafl OAwv Twv leuywv Kopudwv. Eva
aoBevwg ocuvdedepévo otolyeio, To WCC, eival éva umoypadnua Tou apxXlkoU ypadriUaTog Omou OAEG
oL KOPUDECG CUVEEOVTAL PETALY TOUG UE KATIOLO HOVOTIATL, AyVOWVTAG TNV KATELOUVON TWV AKPWV. ZU-
UTEPACUATIKA, OL CUVOECHOL TAUTOTNTAC Elval OXECEL LETAEU OVTOTHTWY, TIou Bewpelital mwg ivatl
TIOVOUOLOTUTIO KOl TtpoopilovTal va avadpEpovtal OTLG (GLEG OVTOTNTEG TOU MPAYUATIKOU KOOMOU. Té-

Aog, n épeuva autr BorBnoe otnv katavonon:

1. mw¢ T0 OAOKANPWHEVO YpAdnUa YVWwong Umopel va xpnowdomnotnBet yla tnv agloAdynon tng
SLoAeLToupyLKOTNTOG TWV SESOUEVWY,

2. TWC O EUMAOUTIONOC TWV XOPAKTNPLOTIKWY OVTOTATWY UMOPEL v au€noet tnv akpifela tou
oxedlou avayvwplon Pe Xpron KNXaVvIKAg nadnong yla tnv aviyveuon e€ayopwv, EEMAUUATOC
HOUPOU XPAMOTOC, A0PAALOTLKAG ATATNC, TTAACTOYPAdNOoNG Kal

3. Tw¢ ta ypadnuata yvwong Umopouv va xpnotpomnotnbouv yila tn BeAtiwon tng molotntag twv

avadopwv vmnormntng dpaoctnplotntag. (Wang, 2022)

2.8 Epeuva: MeAétn ypadwv yvwonc mou adopouv Ta XPNUOTOOLKOVOULKA

ue xprion uBpLékA¢ Aoyikic.

Onwg n €peuva mou eidape otnv UTO evotnta 2.5, £ToL KAl N €peuva yla Tnv omoia Ba avadepBolL e
O£ OWUTAV TNV UTTO evotnta, Sle€dxOnke yla tpamelikn emonteia, a€loAOyNnon TLOTOANTITIKAG LKAVOTNTAG,
KATATOAEUNON TNG VOULUOTolnoNnG e008wv amod mapdvopeg §pactnplotnTeg, avixveuon acPaAloTIiKnG
OITATNC KOLL OLKOVORLLKK) KOl OTOTLOTIKA £peuva. ApXIKQ, yivetal pia yvwppia pe tnv Warded Datalog+/-,
n omoia eival pla y\wooa Kubernetes Resource Recommender(KRR) mou Baoiletal oe Datalog kat
£YYULATOL TNV ATTOPACLOTIKOTNTA KAL TNV LKAVOTNTA ENMEEEPYAOLOC TOU OVTOAOYIKOU GUAAOYLOMOU. AUTO
VIVETAL XAPLG OTIC EUVOIKEG BEWPNTIKEC BLOTNTEC TTOU KaATEXEL. ETiong, mapouaotaletal To cuoThua
oUAAoyLlopoU Vadalog, mou ekpetaAAevetal to Warded Datalog+/- yla va mapéxeL MPaKTLkr epapuoyn
S10POPETIKWY CUANOYLOTIKWY €PYOCLlwY, HECW Paclkwv eAéyxwv wopopdlopov. (Viad, Vahdati,
Nayyeri, Bellomarini, & Sallinger, 2022) Evag mpoBAnuatiopdg mou dnuloupynBnke oe auto To onpeio

NG €peuvag elval, MwWE AUTA Tou avadEpBnKav MopANAVW, UTTOPEL VAL ELVAL ATIOYOPEUTIKA OE XWPLKN



KOl XPOVLKI) TTOAUTTAOKOTNTO OTOV OLKOVOULKO KOlL XPNUOATOOLKOVOULKO Topéa. Kat ot U0 autol Topelg
Xxapoaktnpilovtat amd dedopéva akpalog KALOKAG KOTAOTAMOTA Kal TOAUTIAOKN SuUVAULK Twv
KOWWVLKWV SIKTUWV, TIOU UTIAPXOUV O€ auToUC. EToL, Ol XPNUATOOLKOVOULKEG YVWOEL kKaBiotavtal
anmapaitnTeg yla TNV OVTLUETWILON TPOBANUATWY. ITNV €peuva MOPATIOETAL MWG TA MOPATAVW
UIopouv, va povteAomolnBouv Kal va anotunwdolv, xpnoluomolwvtag ypadnuata yvwong. Auta ta
ypadrpota ival KEVIPIKA QVTIKELEVA OTA ETALPLKA OLKOVOULKA KOL XPNOLLOTIOLOUVTAL OO KEVIPLKEG
TPAMElEC, XPNUOATOTIOTWTLKEG APXEG Kol €OVIKEC OTOTIOTIKEG UTNPEGCLEG yla TPATEKN €MOTMTELlq,
afLOAOYNON TUOTOANTITLKAG LKOWVOTNTOG, KATAMOAEUNGN TNG VOULUOTOLNONG €008WV amo MAPAVOUEG
Spaotnplotnteg, aviyveuon aodaAlOTIKAG QATATNG KAl OLKOVOWULKH KOl oTatloTikh €peuva. (Viad,
Vahdati, Nayyeri, Bellomarini, & Sallinger, 2022) KaAUTepn KOTOvONON QUTWV ETITUYXAVETOL HECW
Toug napadeiyparog mou Sivetal otnv €peuva. To mapadelypa ival to €€n¢g: oto Warded Datalogt
UTIOPXEL O TIEPLOPLOUOC OToV €Aeyxo Loopopdlopoy, dnhadn otav SdUo yeyovota £xouv To (610
KOTNYOPNUa, TIG i6leg otabepeg oTLg (Sleg BEOELG KOl UTIAPXEL SLXOYVWHLA LETAEY TWV ETUONUOOUEVWY
undevikwy, dnAadn eival woopopdo, akplpwg Eva amd autd dnuoupyeital otn dadkaoia, Xweig
anwAela MAnpodoplwyv yla TNV amavinon epwtnuatog. (Viad, Vahdati, Nayyeri, Bellomarini, &
Sallinger, 2022) Ouwg, Aéyetal MwE OTOV TUTIKO LOOUOPGLORO 0 €Aeyxo¢ Ba pmopouoes va eival
QVATIOTEAECUATLKOG, AOYW TNG KN TIPAKTIKAG QTOUVNHOVEUCNG OAWV TWV TIAPAYOUEVWY YEYOVOTWY,
TIOU Of TOANEG TIEPUTTWOELG QTIOYOPEUTIKO OTO XWPO Kol OTo Xpovo. Emewra, otnv £peuva
TIPOCUETPNONKAV Ol TIPOOTIABELEG YL va TIEPLOPLOTEL O XWPOG avalnTtnong KoL autd va €XEL WG
anotéAeopa tnv BeAtiwon g pvnuUnG. Kot og autrv tnv nepimtwon Avon édwoe to Warded Datalogt,
TIOU UmopEl va meplopioel TNV avalntnon LoopopdIKWY aVTlYPAPWY OE CUYKEKPLUEVA TUAMOTO TOU
ypadriuatog mapaywyng katadiwéng twv napavouwv evepyswwv. (Viad, Vahdati, Nayyeri, Bellomarini,
& Sallinger, 2022) fuumnepaivoupe Ot n ylMwooa Warded Datalog+/-, umopel va eivat n Abon
npoPAnudTwy, onwg Oedopéva akpaiag KALUOKAG KATAOTAMOTO KoL TTOAUTIAOKN OUVALKH, TOU

UTIAPXOUV CGUXVOA OTOV OLKOVOULKO TOHEQL.

2.9 'Epeuva: EldiKol ypadol yvwonc yLol TNV UYELa.

Me Baon mpoodateC HEALTEC £XEL YIVEL YyVWOTO TWC UTIAPXEL N QVAYKN YO ML TIOLKIALD
QIMOTEAECUATIKWY AVCEWV yLa Tn Slatipnon evog uyLevou TPomou {wn¢, OTou ival Kal To KUpLo BEpa

™¢ €peuvacg autnc. Eva mapadelypa, To omolo avadpEpetal otnv €peuva ivat to Hapifork4, mou eivat



£€va NAEKTPOVLKO TiLpoUVL TTou BonBa kat kKaBlotd akplBrc tnv mapakoAouBnon tne dtatpodnc. Kuplo
HEANUA TNG €peuvag NTav €vag TPOTMOC Katd tov omoio otav Ba umdapxel évag aocBevig e
OUVKEKPLUEVA TpoBARUATA Kol CUpMTwpota, O&nAadn HE OUYKEKPLUEVA OebSopéva Kal TwG
ELOXWPWVTOC auTd ta Sedopéva otnv pnxavn avalntnong Google, autr Ba €xeL tnv duvatotnta va
6lvel oav amnotéAeopa, ocav £€€060, Tov €lOIKO yLaTpo Mou Ba £xel EEELOIKEVUPEVEC YVWOELS TTAVW OTNV
oppWOoTIA TOU aocBevoucg. Apxikd, yivetal pia avadopd oe Sladopeg edapuUoyEC OMwWG  TO
"Personalized Preventive Coach" kat to "Digital Health Advisor" mou yxpnoluomolouvtal yla tnv
napakoAoUBnon Kal TNV epunveia Twv dedopéva vyeiag kat eveflag mou AapBdavouy, avaloya e Tov
XpNotn. AKOUQ, YVWOTOTOLE(TAL TIWE TO TIEPLEXOUEVO OUTWV TwV edpapuoywyv gival AcUppoata Aiktua
Meploxng Zwpatog (WBAN), watpikod Awadiktuo of Things (mloT), m-health, e-health kat Ambient
Assisted Living5 (AAL). (Gyrard, Gaur, Shekarpour, Thirunarayan, & Sheth, 2018) Eivai, emiong,
ONUAVTIKO va avadepBel yla tnv KAAUTEPN KATAVONGN TOU TPOTOU AELTOUPYIOC QUTWV TWV
edappoywv, Mwg umoAoyilouv Kal TOUG ECWTEPLIKOUG KoL TOUG EEWTEPLKOUG MapAyovTeC. Kamolol anod
TOUG ECWTEPLKOUC TIAPAYOVTEG TIOU XPNOLUOTIooUV eivat ol pBnvol atebntrpeg pe okomod tn cuAloyn
oKOTEPYOoTwY Sedopévwy, Tou mapayovtal and to loT cuokeuég, OMwg cuokeur Juyaplag, Eva
HOVTEANO TOMEQ, OMWC ovrtoloyia aocBuoato¢ i mayxuoapkiog, ywo Tt doun kat tnv adaipeon twv
SebopEVWV Kal VOV GUAAOYLOTLKO NXAVLIOUO yla TNV €€aywyr] YVWOEWV KoL CUCTAOELG, OTIWE N XPHoNn
Agiktng Malag Zwpoatog (AMZ) kat reptBaAlovTikwY SeSOUEVWV LE UNXOVI) CUUMEPACUATWY BACEL
KAVOVWV yLa TNV TIOPoxXH OXETIKWV MAnpodoplwv. Kamolot and toug eEWTEPLKOUG TTAPAYOVTEG lval TO
Context-Awareness, mou avadépetal otn xpnon eéwtepikwv 6edopévwyv mou umopolV va
EMNPEACOUV TNV KOTAOTOON Tou XPNotn. Mo mopddelypa, oL CUOKEUEC loT pmopolv va
xpnotpomolnBouv yla tnv mapakoAouBnon tou meplBailoviog oto omoio €ival o xprnotng. Emiong,
otnVv épeuva avadEpPeTal o TPOmoC epunveiag Twv dedopévwy loT, o omolog gival: XPNOLUOTIOLWVTOG
€va povtélo umofabpou yla adaipeon pmopel va mapéxel cuveLdnon OTOUG yLOTPOUG KoL TA KAWVIKA
TIPWTOKOAAQ Ba mpEmel va Ta AapBavouv uTtoyn yla Tov mpoodloplopo TNG KATAOTOoNG Tou acBevoug.
Ze aUTO To onueio Aapfavouv xwpo ta ypadnuata yvwong, mou o€ aUTAV TNV €peuva gival ta Google
Healthcare, ta omola eival pn avtopata empeAnpEVa YypadnUa YVWOEWV UYELDG. AUTO ONUAlVEL TTWG
evowpatwvouyv 1o ICD-9 kat to UMLS9 pall pe tnv mbavoloyikr pnxovikn paénon kot tov Lotpo, o
OTol0G UImopel va TPoodEPEL UTIOOTHPLEN VLA TNV TTAPOXT) OXETIKWV TTANPodOopLWV KATA Thv avalitnon
xpnotn. MNapatiBetat To mopadelypa ya to cUVOAo SeS0UEVWY TTaXUCAPKLOC, OTIOU amoteAE(Tal ano

b6ebopéva mou napdyovtal anod to loT cuokeVEG 0w {uyapLd, XATL Kal UIMOUKAAL vepo Kkat Fitbit yia



™ ANYn mapapETpwy Onwe Bapog, Katavalwaon dapuakwy, Kapdlakog pubuog kat dpactnplotnta
unvou. EmutAéov, to ouvolo Sedopévwv Parkinsonl6 amd to Kaggle amoteleitat and Sedopéva
awodBNTAPpWV Kvntng tThAedwviag amod emtayuVoLlOPETPo, TUEida kal Ukpodwvo oto smartphone yla
va ouvBéoel o0 aoBeving TIG MANPOGOPLEC ylO T CUUMTWHATO TOU, OMWE OOTABEC MEPMATNUA,
eMelelg Looppomel, £xel mMTwon Kol ExeL unepdepévn opia. O oxedlaopog tou Personalized Health
Knowledge Graph(PHKG) eival, emiong, kpiowog yla tnv enitevén twv Digitalized Personalized Health
coaches, O0mou oeg autiv TNV nepimtwon Oa pmopoucav va xpnolgomolnBouv chatbots yia va
BonBrioouv Toug yLOTPOUG KAl TOUG acBevelg. InUelwveTal To OTL 0 oxedlaouog tou Personalized
Health Knowledge Graph eivat §U0okoAog, ylati amattel onUACLOAOYLKO EVOWUATWON ETEPOYEVWV
Sedopévwy amod mapoxoug UYELOVOULKNG TteplBaAPng, cuokeuég loT kat tov 1oto, Aappavovtag umoyn
TO MAQLLOLO KOl TO TIPOCWTTILKO LOTOPLKO YLa Tr) GUANOYLOTLKI KAl TNV €€aywyr) CUUTEPACHATWY, SnAadn
uPnAol emutédou adalpEOELG KAl OTMOTEAECUATIKEG TIPAKTIKEC WOEeC. (Gyrard, Gaur, Shekarpour,
Thirunarayan, & Sheth, 2018) H £peuva umootnpilel nwg to Personalized Health Knowledge Graph
umopel va xpnolpelosl we Baon Bonbelag Twv ylOTPWY, WOTE VA KATAVOHOOUV TA CUMMTWATA, VOl
uUTtoBEo0oUV Kal va €nyrnoouv TOoo TNV acBévela 000 kal tnv e€EAEN TNG, Kot TEAOG va eival oe B€on
va Slapopdpwaoouv to avaloyo oxESLo Slaxeiplong kal Bepamneiag Tng aoBeévelag. Emopévwg, péoa amnod
QUTAV TNV €peuva OUMMEepaivoupe OTL to Personalized Health Knowledge Graph, eivat n
amoteAeopaTIKN) AUON yla TN Slatrpnon Tt UYELag Kot TNV ypnyopOTEPN, TILO OTOXEUOUEVN SLayvwon

KOl QVTLUETWTILON piag aoBévelag.

2.10 Epevuva: E§atouikevpuévo Npadnua Nlvwoswv Yyeioc.

KUplo B€pa tng CUYKEKPLUEVNG EpEuvVaC amOTEAOUV oL EPAPUOYEG TTIOU UTIAPXOUV YLOL TNV UYELD KAl oL
TPokARoeLg Slaxeiplong avtwv. Ynootnpiletal mwg ol ePAPUOYEG AUTEG €XOUV EAAUTELG YVWOELG TIOU
adopouv TNV £EATOUKEUMEVN yvwon ylo Toug acBevelc. To yeyovog auto dnuloupyel mpofAnupata
Sloxelplong Kal QVTIHETWTIONG TwV acBevelwv. EmumpooBeta, yivetal avagdopd otnv dnuloupyia
"Personalized Coach for Healthcare" epapuoyng, mov amnoteAeil AUon o autd ta mpoPfAnuata. Etol,
Ba ival Suvartn n Slaxeiplon XpOViwV acOEVELWV KL O EUNMAOUTIONOC TWV GOKEAWV TWV AoBeVWVY e
TNV KOTAOTOON TNG UYElag Toug Kal TnG Bepameiag toug. Qotocoo, yla thv avamtuén tng ebappoyng

PHKG, eival amapaitntn n cUYKEVTPWON YVWOEWV amo SLAPOPEC ETEPOYEVEIG TINYEG, OTIWC CUOCKEUEC



Internet of Things (IoT), KAWIKEG onpewwoelg Kat HAektpovika latpka Apxeia (EMR). Avon ¢pépel o
Maykooutog Opyaviopog Yyetag (MOY), umoloyilovtag Tov aplBpd Twv avBpwnwy mou TACYXoUV Ao
aobua, mayxvoopkia kat vooco tou MNapkwoov oe 235 ekatoppvpla, 650 ekatoppvpla kat 4-6
EKQTOUMUpLO avBpwmoug avtiotowa (Gyrard, Gaur, Shekarpour, Thirunarayan, & Sheth, 2018). Autn n
Stadkaocia yivetal, kabBwg oL Xpovieg aoBéveleg(Omwe n maxuoapkio kol To AacBua) eival
TLOAUTIOPOYOVTLKEG AODEVELEC, TTOU E TO TIEPAG TWV XPOVWVY EXOUV YIVEL OTIG HEPEG Hag eTUONULEG. EXEL
amobelyOel péoa amd HUEAETEC MWCE UTIAPXEL OVAYKN YLOL LA TIOLKIALOL ATTOTEAECUATIKWY AVCEWV YLa TN
Sdlatripnon €vog uylewou Tpomou {wNnc. Alvetal to mapadsypa tou Hapifork4, mou elval éva
NAEKTPOVLIKO TILPpOUVL Kal BonBa otnv mapakoloubnon tng dtatpodnc. To Hapiforkd €xel SutAd polo,
kaBwg BonBdeL otnv dlatpodr kat amoteAel tn PBdaon ywa avaduopeveg £hOpUOYEC OMWG TO
"Personalized Preventive Coach" kat to "Digital Health". EmutpocBeta, umdpyouv TOUEl OMwG Ta
oaoUppoto SiKTua TEPLOXWV CWHATOG, TO LAaTPLlkO Aladiktuo twv mpayudtwyv (mloT), to m-health, n
NAEKTPOVIKA Uyeia kot n umoBonBoupevn Stafiwon meptfallovrtog (AAL). Ot Topeilg autol eival
onuavtikoi, adol xpnolpomololvv $pONVoUg alcbntripeg yla T cUANOYH aKOTEPYAOTWYV SeSOUEVWV
mou dnploupyolvTal and TG CUCKEVEC 10T, €éva MOVTEAO TOUEQ yla TN Soun Kol Tnv adaipeon twv
6e60UEVWV Kal €vag OUAAOYLOTLKOG UNXOAVIOUOG YLol TNV €€aywyr YVWOEWV Kal ouoTtdacswv (Gyrard,
Gaur, Shekarpour, Thirunarayan, & Sheth, 2018). InpavTiko €ival va ToVIOTEL n cuoxETion Tou Context-
Awareness pe ta cuotnuata uyeiac. To Context-Awareness avadEpetal otn Xpron eEWTepKwWY
6ebopévwy, TTOU UIMOPOUV VA EMNPEACOUV TNV KALWVLKA KATAOTAGCN TOU XpRotn Kat va PeTafaAAouv thv
vyela Ttou. Autd oupPaivel, 8LOTL oL ocuokeuég loT pmopouv va xpnowwomoiwnBolv yla TNV
napakohouBnon tou meplBdAlovtoc. Kabe oaobBevric pmopel va avidpdaoel StadopeTikd otav
ektiBetat oe Oladopetikolg TEPLBAANOVTIKOUG TIOPAYOVTEG, ETOMEVWG amapaitntn €ival n
e€aTopLKkeUPEVN TIpOOEyyLon otn Beparmneia kaBe acBevouc. Ta KAWIKA Eyypada kabBe acBevolc ival
Snuoypadikég mAnpodopieg, mapatnproels KAWVIKOU LATPOU, EPYACTNPLAKEG EEETAOCELG KoL dedopéva
OO KALWIKEG ETUOKEWPELG. JUMTMEPACUATIKA, N efatopikeuon mou TpoodEpouv ePOpPUOYEC, OF
ouvlUaoUO HUE TIPOYVWOTLKA aVAAUTIKA otolxeia, kaBlotd duvatr tn AP MPAKTKWV MAnpodopLwv
yla tov KaBe aoBevny Eexwplotd, BonbBwvtag HE QUTOV TOV TPOMO OTNV ypryopn Kol SpaoTiki

katamnoAéunon acBevewwv. (Gyrard, Gaur, Shekarpour, Thirunarayan, & Sheth, 2018)



2.11 Epevva: MNpadnuata yvwonc Kot eENyAoLUnN TEXVNTH vonuocuvn othv

Yyeia.

H Texvnt) Nonuoouvn (XAl) xapoaktnpiletol amd gUmOTEVTIKOTNTA Kal SladAveLd, XOPOKTNPLOTIKA
TIOU QTaLToUVTAL OTNV UYELOVOULKN TieplBaAdn kal pmopolv va BonBrioouv otn Stadikacia ARYng
amoddacewv. Apxikd, xaplg tnv Texvnty Nonuoouvn eivatl duvatn n xpnon ypadpnuatwy yvwong yla
Vv enegnynon twv dedopévwy Kal TNV eaywyr XOPAKTNPLOTIKWY KoL OXECEWV. TN CUYKEKPLUEVN
€peuva, TapatiBeTal 0 pOAOC TwV ypadpnUATWY Yyvwong o HovtéAa XAl otnv vyelovoulkn nepiBaAdn,
AapBavovtag unoyn pila avaokomnnon teAevtaiag texvoloyiag. H avaokonnon autr unootnpilet, otL
To ypadnuata yvwong €xouv xpnowdormownBel yia TNV eme€nynon Kal TNV - avixveuon
napanAnpodopnong otnv uyelovoulkn mepl@aAn (Rajabi & Kafaie , 2022). Autd emidpépel Tnv
anoduyn MPOKANONG TIAPEVEPYELWV OO TNV XOpRynon avermbuuntwv Gappdkwy oToug acbeveic Katl
oAnAeridpacewv Ppopuakwy. NMPokelpévou va PELWBOEL To YAoUO YVwong, TTOU UTIAPXEL LETAEY TWV
€L6IKWV OTOV TOMEA TNG UYELaC, daiveTal MWE amopaitnTog elval 0 EUMAOUTIONOC TWV MOVTEAWY, TTOU
XPNOLUOTOLOUVTAL, KE TN TEXVNTH VONUOoUVN. 2T CUVEXELQ, YIVETAL Hio IO avaAuTikn avadopd ota
ocvotnuata Texvnting Nonuoouvng (Al), umoypauuilovtag mnwg kKaBlotouv TNV emnefepyaocia
TIEPIMAOKWY  EPYOCLWV YypnNyopotepn kal autopatn. Toa &edopéva uyslovoukng mepiBaidng
KATATAOOOVTOL O TPELG Katnyoples: dedopuéva omics, KAWIKA dedopéva kat dedopéva atobntipwv
(Rajabi & Kafaie , 2022). Anhabry, ta debopéva Omics aoxohovuvtal pe dedopéva peyaAng KALpaKkog
kat upnAwv dlaotdoswy, Ta omola UTTOSELKVUOUV TO GUVOAO KATIOLOU €160UCG OTWG N YOVLOLWHUATIKA,
N MPWTEIVIKN Kal n petaypadkn (Rajabi & Kafaie , 2022). Emetta, ta KAWLKA Se60UEVA EUTEPLEXOUV
NAEKTPOVIKA apxela vyelag aoBevwy, 0Tou cUAAEyovTaL KATd TV SLApKELa TNG cuveXoUc ppovtidac.
O pb6Aog auTwy ival wg N KUPLA TTNYN YLa TLG TIEPLOCOTEPEC LATPLKEG KL UYELOVOULKEG EPEUVEC. TEAOG,
o debopéva alobnTipwy avtupoowrnevouv dedopéva, ta omoia cuAAEyovtal amd MOAUAPLOUEG
dopNTEC KOl ACUPUATEG CUCKEVEG aLoONTAPWV(OTWGS TAARLKA 0§UUETPLA, CUOKEVEG TTapakoAoUBnaong
KapSLoKwV TOARWY). AUTO €pxeTal o€ avtiBeon e Tov MAAALOTEPO TPOTO eMeEEpyaOiOG, TTOU YIVOTOV
XElpokivnTa amod €161koug Latpol¢. O oxedlaocpog evog cuotipatog Al (XAl) tapéxel EMLOKOMNON TOU
idlov tou ouotiuoatog Al kot ekmaldeUEL TOUC XPrNOTEC Tou. AUTO KAvel ta cuothpata Al o
KaTavonTtad Kot eUKOAd Sloxelpiola amo Toug avBpwroug mou epyalovial oTov Topéa TG Lyeiag. Me
OQUTOV TOV TPOTIO, OL amodACELS TTOU KAAOUVTAL VO TTAPOUV OL LATPOL, OXETIKA PE TNV Bepameia piog

aoBévelag, sivat o akplBeig, kabwg Ta cupnepaopata ou Ste€dyovtal elval eUKOAa avayvwplolpa.



Ta mapadoolakd HOVIEAX €KOUYXPOVIIOVTAL HME TA XOPAKTNPELOTIKA TNG EUMLOTOOUVNG KOL TNG
EXEMUOELOG Og KAWVIKA TtepBaAlovta. H Sladikacio mou akoAouBeite amo tnv apxrn tng e¢€taong evog

a0Bevoug £wg TNV e€aywyn tng Bepaneiag, otnv omoia Ba umoPAnBeL, eivat:

1. efaywyn ovrotAtwv/oX€oewV: oL AAANAETILOPACELS TWV PAPUAKWY TIOU UTIAPXOUV OE KALVIKEG
ONUEWWOELG HE TN popdr) EAeVOEPOU KELWWEVOU OTNV UYELOVOULKA TieplBaAn, peTaTpémovtal
oe mAnpodopieg pe pa dounuévn popdn, OMWEG UL OVOUAOTIKA oviotnta. Ta ypadnuata
YVWONG OvOmaploToUV TIG OVIOTNTEG OQUTEC HE HEBOSOUG avayvwplong OVOUAOUEVWV
OVTIOTNTWV KAl TG avilotolyilouv oe AeEIAOYLO XPNOLUOTIOLWVTAG TEXVLKEG KAVOVLKOTIOINGNG
OVOUOOUEVWVY OVTOTATWYV. Ale€dyovTal OXEOELG HETAEY TWV OVIOTATWY, OTIOU I GNHUOCLOAOYLKNA

oxéon e€ayetal ouvnBwWS LeTaL VO OVTOTATWV.

2. EUTTAOUTIOMOG: OTN OCUVEXELQ, T YpOpNUATA YVWOoNG XPNOLLOTOLOUVTOL YL TOV EUMAOUTIONO
TwWV OouVOAwv O&edopévwy pe TANPodopiec. InUavTiko eival va avadepbel nmw¢ o600
TEPLOOOTEPN €lval n yvwon Tou Uumapxel oto Al, toco mwo afomota Ba esival ta

CUUTEPACUATO TOU HOVTEAOU UNXOAVLKAG EKUABNONG.

3. OUMUTEPACHOTA KOl CUANOYLOMOG: Ta YpaduaTa YVwong HEoa amo Tn cUANOYLOTIKN e€aywyn),
KATAAYOUV O€ KalVOUPLO. CUUTTEPACHOTO KL EMOUEVWE OF VEEC YVWOELC. AVOAUTIKOTEPQ, N
OUAAOYLOTIKN) 0€ éva ypAddnua yvwong amoteAel mpoogyylon, n omoia €ival Baclopévn oe

oToLlXElol EUKOAQ EPUNVEVCLUA ATIO TOUC KALVLKOUC YLOTPOUC.

4. emefnynoelg KAl OMEIKOVIOELG: TEAOG, Ta HovtéAa XAl TapéXouv OTOUG EMayyeAUATIEG TOU
TOUEQ TNG LYElag e€nynoelg, ue okomo tnv Sle€aywyn cadwv anoteAeoudtwy (Rajabi & Kafaie,

2022).

MmopoUUe va KOTOANEOUUE OTO OCUUTEPACHA, TWG T ypadnuata yvwong eival gupéwg
xpnotgomolnuéva yla va g€nynoouv tig Stadopeg aAANAeMIOPACELS TIOU UTTOPEL va emIdEPEL N
Tautoxpovn xopnynon moAAwv papudkwv. To yeyovog auto, MPoodhEPEL AMOTEAECUATIKN amoduyn
TUXOV AaBwV Kal peiwon mpokAnong mepaltépw mPoBAnUATwyY otoug aobeveic. Emiong, o cuvduaouog
YPADNUATWY yVWoNG UE HOVIEAQ NXAVIKNAC LABNOoNG, UMOpEL va TapEXEL TTEPLOCOTEPEC MANPodopieg

yla va yivouv Katavonta to povteAa, mou Bacilovtal os texvntn vonuoouvn (Rajabi & Kafaie , 2022).



2.12 Epeuva: Katoaokeun ypadRUatoc yvwonc UYELOVOULKAC tepl@aAdnc:

Mo CUOTNUOTLKY) AVOOKOTINON TG TEAEUTALLOG TEXVOAOYIOG, TWV OVOLXTWV

OEUATWY KOl TWV EVKOLPLWV.

AOyo¢ ouvtaéng QUTAG TNG EPEUVOC ATIOTEAECE N aAvASELEn TNG ONUOVTIKOTNTAC TAEVOUNONG TWV
YPOPNUATWY YVWONEG OTOV TOUE TNG UYELOVOULKAG TEPIBaAPNG. ITIG LEPEC HAG, KAVEL TNV EUdAvion
TOU HEYAAOC OykoC SedOPEVWVY ULYELOVOULKAG TepiBaAPng kol Snuioupyeital n avaykn €UPeEoNC
AUoswv og mpoPAnpata avaluong SeSOUEVWY E OMOTEAECHUATIKO TPOTO. VWOTO elval To yeyovog,
OTL Ta ypadnuata yvwong eival blaitepa xpriollo o€ autoV Tov Topéa. Emiong, katéxouv pia ospa
edappoywVv UYELOVOULKAG TieplBaAdng, mou mpoodEpel KAAUTEPN avamapactacn O6eSo0UEVwWV.
Qotooo, n uTapPn EANelNG AVIUTPOOWIEUTIKAG TOEWVOUNONG KATAOKEUNG TWV ypadnUATWY yvwaong,
ETUDEPEL AVETIOPKELG ATIOTEAECUATA. ITNV CUYKEKPLUEVN £PELVO TTApoUCLAlovVTaL yLa TIPpWTN Gopa HLa
OAOKANPWHEVN TOEWVOUNGCN KOL MO TTAVOPOULKY Ao TNG KATOOKEUNG YPAPNUATWY YVWwaong, mou
OVTLOTOLYOUV OTNV UYelovouLlk TepiBaAn. Emiong, yivetal e€ovuxloTikn €€€Taon TwWV ONUEPWVWV
TEXVLIKWV OULXUAG TIOU TIpoEpXOoVTOL amd akadnUaikéG epyacieg kot oxetilovral pe diadopa mAaiola
UYELOVOULKAG TeEplBaAPNC. AUTEG OL TEXVIKEG Xwpilovtal oe SU0 KaTNyopleg: wg mpog TG pebodoug,
TIOU XPNOLUOTOLOUVTAL yla TNV €€aywyn yvwong, wg mpog Toug TUTIouG tTN¢ BAoNg yvwaong Kot Twv
TINYWV EVOWUATWHEVWY TIPWTOKOAAWV aflohoynong (Bilal , et al., 2023). Mpoxwpwvtag otnV
Statunwon pebBodoloyiag Tng €peuvag, agilel va onUelwBEel mw¢ LEAETA TG MPOOPATEG MPOCEYYIOELG
KATAOKEUNG ypadnUATWY yvwong, mou oxetilovtal pe ebapUOyEC UYELOVOULKAG TtepiBaAdng. Eyive
avalntnon yvwong os apBpa mou dnpoactevtnkayv tTnv teAeutaia nevraetia, SnAadn anod to £€tog 2018
HEXPL KaL To 2022. Ita dpBpa autd, xpnotdomnolBnke to mAaiolo PRISMA yia va kaBodnynosL autiv
TN CUOTNUATIKI OVAOKOTINON. 2TO MPWTO oTtaddlo Tt €peuvag emAEXOnkav mepimouv 560 apBpa amnod
Sladopec Baoelg dedbouévwv(Elsevier, ACM Digital Library, Multidisciplinary Digital Publishing Institute
(MDPI), IEEE Xplore Digital Library, Google Scholar) (Bilal , et al., 2023). ¥tn GUVEXELX, EVTOTILOTNKAV
emuumAéov 83 Apbpa kal MPOoTEBNKOV OTNV aAvACKOTNGN. AVAAUTIKOTEPQ, TOAAA amod Ta apbpa

oulntoloaV POCEYYIOELC YLOL EVOWHOTWOELG ypadpnUATWY yvwaong, Tou epapudlovtal og UTIAPXOVTOL

ypadnuata yvwong. Etol, dev éywav mpoomdBeleg avaluong tng avaykng KATAOKEUNG VEWV
YPADNUATWY YVWONG OTNV UYELOVOULKN TeplBaAPn. Mo GAAn OMTIKA ywvia mapouclaletal ota

apbpa, avadEpovtag TNV KATOOKEUN YpOPnNUATWY yvwong ylo AAAOUG TOUELG yvwong, wWoTe va



UTIAPXeL pia oAokAnpwpévn amoyn. Qotdéco, ota ApBpo aUTA aVOPEPETAL N KUYELOVOULKNA
neplBaAdn» wg mapdadelypa TNG SNUOTIKOTNTAG TWV YPADNUATWY YVWONG Yl TNV OVTLUETWIILON
Blopnxoavikwv epappoywv. Méow TNG €peuvag YIVETAL AVTIANTITO OTL O TEPACTLOC OYKOC dedouévwv
UYELOVOULKNG TePIBaAYPNG, Tou CUAAEyETAL €lval o€ TOWKIAEG HopdEG Kal adopd éva gupl dpacua
Bepdtwy amoteAel pla Kplown MPOKANGON Yyl TOUG QVOAUTEC. ZUUMEPAOUATIKA, Ta ypadruata
yvwong Slvouv tnv duvatotnta MLag QMOTEAECUATIKAG AUONG O QUT TNV TPOKANON, Kabwg
MPOOPEPOUV VEEC SUVATOTNTEG OTIG HNXAVEG, TTOU HE TNV XPNon TOUG KATAvooUV Ta VONUOTQ,
HELWVOVTAG O€ PEYAAO BaBuo To onUAGCLOAOYLKO XAOUO METOED aUTWV Kol Twv avBpwrnwv. Etol, ta
ypadnuata yvwong otov KAAdo tnG uyelovoukng mepiBaAPng BonbBolv oTNV OVTIUETWIILON

SL0pOoPETIKWV {NTNUATWY UYELOVOULKNG TtepiBaAPnc.

2.13 Epsuva: Mpotaon VALATOG EVIOXUUEVOU ypadripatog yvwong oto

dDopouu Yyeiac.

ITNV OUYKEKPLUEVN €peuva, UEAETHONKav ol pEBodol ocuotaong vnuatwy uyesiag. Ot péBodol autol
elval onuavtikol pe Baon TNV HEAETN, KABWG MTPOTEIVOUV TA TMTEPLOCOTEPA CXETIKA UTIAPXOVTA VI OTA
yla €vav xpnotn kot Bacilovtal otn HovteAOTOINON TOU TIEPLEXOUEVOU TNG AVAPTNONG UE OTOXO TNV
QVAKTNON OXETIKWV amavtnoels (Limeng & Dongwon , 2022). Anoapaitnto €ival va TovioTtel, mwg
OPLOUEVEC ATTO AUTEC TIC AVOPTNOELG, TIOU YpADTNKAV Ao XPHoTeC e SLadOopeTIKEC KALWVIKEC TTOONOELG,
uropet va xapaktnpilovtal wg Ae€IKA TAPOPOLEG | WG 1N OXETWIOUEVEG aoBévele. AUTO UTopEL va
ouuBel og maBrioelg 6w otnOAyXN KAl 0OTEOTOPWON, TIOU UTTOPEL va €Xouv Ta (dla cupmTWUATA 1)
TmAQTN Kot Tovog. Etol, mpémnel va e€etalovtal ol oUVOEDELG PETAEU XPNOTWV KAl VNUATWY Kol oL
TEPLYPAPEC TWV CUUMTWHATWY KAl TWV KAWLIKWY TOUG KOTOOTACEwWV. H avdykn umapéng evog
HOVTEAOU TOU epdavilel OWOTA AMOTEAECUOTA O aVA{NTAOEL, XPNOTWV YUpw amo To BEpa tng
uyelag toug, elval amotéAeopa TNG EVUPELOG XPNONG TWV HECWVY KOWWVLIKNAG SIKTUWONG. ZTIG LEPEC LAG,
n dnuioupyla, n Kowr Xprnon MepPLEXOUEVOU Kal n avalntnon mAnpodoplwy yla TNV UYEia ota péoa
KOWWVLKAG SIktuwong, €xel paydaia avamtuén, kabBwe tTa PHECH KOWWVIKAG SKTUWONG TAPEXOUV
npoéoBacn o tepAoTia Yyvwon Kol evBappuvouv T AfPn anodpAacswv amo Toug XProTeC, TPV TNV
eniokePn otov yatpo. lNvetal avadopd oto Pew Research Center, To omoio umootnpilel peta amnod

pio €épeuva mapakoAolBNoNG tNG vyeiag, mwg n avalntnon mAnpodoplwy yla Béuata vyeiag eival pia



oo TIC Kopudaieg SLASIKTUOKEG SpaoTNPLOTNTEG. ITNV MEAETN AUTH, 600V adopd To TTPOPANUA TToU
npoavadépOnke He TN ovotoon VAUATOG OTo Sladlktuakd ¢GOpoU UYELOVOULKNAG TepiBaAdng,
npoteivetal éva PeAtiwpévo ypadnua yvwoewv Moviédo Zuotaon¢ Nnuatwv (KETCH). Autd
aglomolel To ypadnua yvwong ota VEUPWVLKA SikTua yla T povieAomnoinon tTwv aAAnAemidpdoswyv
TIOU UTIAPXOUV METAEU TWV XPNOTWV KoL TwV vnuatwv. Emiong, xpnolgonolel otpatnylkn, n omnoia
adopd tn HETAS00N UNVUUATWY UE CUYKEVTPWON TIANPOodOopLWY 0TO SIKTUO Kal ATMOTEAEL TNV MPWTN
uEBodo yla TN povtelomoinon aAAnAemibpdcewv VPNANG TAENG HETOEL TWV XPNOTWV KOl TWV
vnuatwyv péoa Stadiktuaka popoup vyeiag. Kata tnv Stdpkela TG HEAETNG, yiveTal pia elcaywyn
€VOG UNXAVLOHOU, TIOU €ival EVICXUUEVOC LE YVWOELG YLa TNV Kataypadn AavBavoviwy KaTaoTACEWV.
Mo va uTtapxel pia oAokKANPWHUEVN OMTIKA Ywvia yivetal xprion autng tng uebdédou otnv mpoPAedn
TWV TIAPEVEPYELWV TIOU TIPOKAAOUV Ta papuaka. Me autov tov Tpomo, anodelkvietal ot to KETCH
TAPEXEL TN SuvaTOTNTA VO CUMIMANPWOEL TO YpAdNHA TNG LATPLKAG YVwong. TovileTal mwg n ouyKpLon
HE Ta KOAUTEPQ QTMOTEAECUOTO EMTA QAVIAYWVIOTIKWYV HEBOdwv, amd amoyn tou MRR, to KETCH
UTIEPEXEL OAWV TwV HEBOSWV Kkatd TouAdylotov 0,125 oto Asbopéva MedHelp, 0,048 oto cuvoAo
dedopévwy acBevwv kat 0,092 oto cuvolo dedopuévwy HealthBoards, avtiotowxa (Limeng & Dongwon,
2022). 31 OUVEXELQ, TIAPATEDONKE TO OET S€SOUEVWV TIOU XPNOLUOTIOLONKE Ao TOUG EPEVUVNTEC Kall
avadépbnkav ta Tpla MeEpApATA TTOU €kavay. Ta MEPANATA AUTA £ylvav yla vo amavtndolv ot
TIAPOKATW BACIKEC EPWTNOELG:

e EQ1: Eival to KETCH og B¢on va BeAtiwoel Tnv anddoon cuOTAONG VNUATWY EVOWHATWVOVTAG TO
YPAdNHA LATPIKAG YVWON;

* EQ2: N600 amoTEAECUATLKO iVl TO ypAdnUa yvwong Kal N yvwaon ¢ yvwaong Tpoooxr, avtiotowa,
otn BeAtiwon ¢ ovoTaong vUATOG EKTEAEDN;

e EQ3: Mnopei to KETCH va mapgxet a§lomioteg kat upnAng mowdtntag mAnpodopieg 0Toug XproTeg;
MrmopoUue va KATOANEOUPE OTO CUMMEpPOCUA OTL, Ta ypadruata yvwong amoteAolv AUon oTo
MPOPANUa t¢ AavBaopévng petadoong pnvupatwv ywo AnYPn amoddacswv xpnotn oe emninedo
VAUOTOC Kol petayevéotepo amoteAel to KETCH, kaBwg yxpnolwuomolel mAnpodopiec amd €va

ypadnUaTa YVWOoNG LOTPLKIC TIPOCEYYLONG Kal poodEpel aflomiotec mAnpodoplec.



2.14 Epsuva: Npadnua Nnvwonc InuactoAoyikne Yyeiac: nuacloloyikn E-

vtaén tou Etepoyeveic latpikéc NVWoeLe Kot YIINPEGLEC.

Je ouTAV TNV €peuva, Béua PEAETNG ATAV N KEWMEVIKA atplki yvwon (TMK), n omola £xet
TIPWTAYWVLOTIKO POAO OTOL CUCTIATO UYELOVOULKNG epiBaAYng (HIS) otnv mapoxn yvwong kat Aqyn
anmodACEWV OTOV TOMEQ TNG Uyeilag. ITIC PEPEC Hag, n ouvexopevn Yndlomoinon g LATPLKAG
BBAoypadiag kal n eméktacn NG PLolaTplkAG YvwonG o€ ocuvluaoud PE TN Taxela e€Amiwon tng
LEPAPXLKAG SLASIKTUOKNC UYELOVOULKAG TtepiBaAPng auvfavouv TNV Keldevikn tatpikr yvwon (TMK)
(Longxiang , et al., 2017). Etol, n avaykn avilpetwrnong etepoyevwv TMK amattovos Avon. Me thv
0pPYAVWON TNG KELLEVIKAG LATPLKAG YVWong ou Ba emidpépel n AUon, UMopouV va EVOWHOTWOoUV OAEG
Ol OXETIKEC MANPOPOPIEC Kol EMELTO VA TIAPEXOUV XPNOLUEC eMefepyaoUéve TANpodopilec oToug
XPNOTEG. 2TNV UEAETN €€nyeital MwE oL cUUPBATIKEG LEBOSOL XPNOLUOTIOLOUV ETEPOYEVI) YVWON UE TNV
avtiotoiyton twv A£€ewvV-KAELOLWY. INUAVTIKO pOAO €xouv Kol oL Paocelg Sdedopévwy, TOU
Slaxelpilovtal Kal EVNUEPWVOVTOL UE N QUTOHATO TPOTo. AUTOG eivat o Adyog mou Sev eival og Béon
Vo QVTIHETWITiIoouv Tov moAAamAactacpd t™¢ TMK. e autd to onueio yivetal avadopd ota
ypodruota yvwong Kol oTov TPOTO HE TOV Onoilo umopouv va Bonbrnoouv. Me tnv nmdapodo tou
XPOVou n enéktacn Tou Maykdouou lotol, enidpépel SuvatdtnTeg evomoinong XApLg TG TEXVOAOYLEG
onuacloAoywkol lotou. Emiong, n avalitnon oto mMoAUAPLOUO ETEPOYEVEC TEPLEXOUEVO TOU loTou
yivetal mo anoteAeopatikn. QOTO00, HUE TNV OPYAVWON TOU TIEPLEXOUEVOU TOU |oTOU O€ EVVOLOAOYLKA
ypadniuata yvwong, xpnoldomolwvtag ovtohoyie¢ kat MAaiowo Mepypadnig Moépwv(RDF), ot
TeEXVoAoyieg onuacloloylkol lotou, bivetal n duvatdtnta OTOV LOTOTOMO, VA KATAVONOEL KAl va
enefepyaotel tnv avBpwrmivn yvwon. Méoa amd outo, OSlvetal €va OMOTEAECUATIKO TAQLOLO
EPWTNUATWY Kal CUAAOYLOMWYV YLO T TEPAOTLO ETEPOYEVH TIEPLEXOMEVA TOU lotou (Longxiang , et al.,
2017). EmutAéov, mapoatiBevralr mapadslypata ypadnUATwY yvwong Kal amodelkvUeTal N

omoudaldtnNTd TouG, OTWC:
e [padnua yvwonc tnc Google,
e To DBPedia kat
e To YAGO.

Kal ol Tpelg katnyopieg mepléxouv ypadApaTa yvwong, TwV OMOoLwV T XOPOKTNPLOTIKA TOUG £ival

TEXVIKEC ONMOOCLOAOYLIKOU LOTOU TIOU Ta KaBlotouv bavikry €mloyn yla va avtomokplBouv oe



anattoelg etepoyevwyv TMK. EmumpooBeta, o autd to apbpo mpoteiveTal pia véa MPOCEyyLon yLa

NV opyavwon twv TMK og evvoloAoykd ypadrnuata yvwong. AVOAUTIKOTEPQ, N POCEyyLon adopa:

e 'Eva HOVTEAO yla TNV OAOKANPWON TWV ETEPOYEVWV KELUEVIKNC LATPLKAC Yvwong pe dedopéva

vyelag, mou €xeL tnVv Lkavotnta va urtootnpiéel onuactoloyikn avalitnon,

e 'Eva ouTOMOTO MAQIOLO QVAKTNONG YVWONG, WOTE VA UETATPANEL TO KEMEVO yvwong o€
LNXAVIKA avayvwolpn popédn, wote va dnuwoupynBet éva Mpdadnua Nvwong ZnUacloAoyLKAG

Yyeiag kot

e ‘Evav aAyoplOuo yla To KAASEUA TOU AVOUCLOU CUUIEPACHOTO TIAVW OO TO ypAdnUa yvwong

(Longxiang , et al., 2017).

TéMNog, yivetal avadopd oe TEelpapa, TO OMolo amodeLkVUEL OTL 0 alyopLOUOG BeAtlwvel tTnv anodoaon
TWV AMOTEAECUATWY. ZUMUMEPACUATLKA, €lval KATAvVONTO NMwE N Tepdoctia moootnta TMK, Sivel tnv
kavotnta Slapolpacpuol Kol aflomoinong mAnpodoplwy, HeE TNV Mpolnobeon nwc Ba yivel xprion
evog elblkol poviélou ota  Sedopéva  uyelovoukng TmepiBaAdng. Emiong, amodibetat n
ONUAVTLKOTNTO XPAONG TWV ypadnUATWY yvwong yla tnv emnitevén tng opyavwong tou TMK, kabwg
anodidouv dopég dedopévwy yla ta SeSopéva Kal KOTEXOUV ONUOCLOAOYIKEG QVTLOTOLXIOELS METALY

Twv TMK Kal TnG LaTpLkiRg yvwong.

2.15 Epsuva: Ekuadnon Npadnuatoc Nnvwonc Yyeioc and HAektpovika la-

TpKA Mntpwa.

210 apBpo autd epeuvatal pia avtopatonolnuévn Stadkaoia ekpabnong Baocswv yvwong uPnAig
TIOLOTNTOG, OL OTOLEG CUOXETI{OVTOL UE AOOEVELEC KOl CUUMTWHATA Ao NAEKTPOVIKA LATPLKA QpXELL.
Ta cuoTtAuata UTooTRPLENG KAWVIKWY armoddcewv edpatwvovtal OAO Kal TTEPLOCOTEPO OTOV TOUEA TNG
LATPLKNG, KBWE N avaykn taxeiog dtayvwong Kol evpeong Beparmeiag sivat mMAéov avaykaia. Emiong,
oL uTtdpxouoeg TMAATPOPUESG eival oxeSLAOUEVES £TOL WOTE va AELTOUPYOUV O€ BACELS YWWONG UE N
OQUTOMATO TPOTIO. QOTOCO, XPNOLLOTOLOUVTAL AUTOOTOTOLNUEVA EPYAAELQ YLa TNV UTTOOTHPLEN LATPL-
Kwv SlayvwoTikwv cUAAoylopwv anod acBeveic. Exel mapatnpnBet n evratikn avalntnon nAnpodo-
PLWV OXETIKA UE piot aoBvela amod XprioTeg Tou SLadIkTUOoU Kal KAWVIKOUC LaTpoUG He AEEELG KAELOLA Ta

ouumTwpOTa. AUuTo givatl ocuxvo palvopevo otnv avtlpeTwriion SUOKOAWV TEPUTTWOEWV KOl OTNV a-



nmopuyn ACKOTNG €0TiaoNC o€ TMOAVEC SLaYVWOELG, TIOU UTTOPEL va NV €ival akpLBeic. H €pguva Kavel
uia wotoplkn avadopd, AEyoviag mwe Ta POVTEAQ TTOU XPNoLomoLOnkay amno ta cuothuata Slayvw-
OTIKNG OGUAAOYLOTIKAG KaBopilovtav XELPOKIvNTA, YEYOVOG TIOU QTIALTEL TEPACTLO XPOVO KAl TIPOOTIA-
Bela anod edikoug (Rotmensch, Halpern, Tlimat, Horng, & Sontag, 2017). Me tnv €€€AlEN NG TEXVOAO-
viag ékavav tnv eudavior toug ta Oedopéva EMR. Toviletal, to yeyovog otL ta Sedopéva
EMR(Electronic Medical Records) eivat 6UokoAo va epunvVeUTOUV yla TEGOoEPLS Bactkol Adyouc:

1. NpwTtov, Ol CNUELWOELG TOU YLOTPOU KAl TNG VOONAEUTIKNAG £Xouv Alyotepo emionuo Udog and
QUTO TWV APaSocLakwY OXOALKWV BBALWV Katl autd kablotd SUoKoAO Tov oTabePd EVTIOTILOUO
oavadopwv acOeVELWV KAl CUUMTWHUATWY,

2. AeUtepov, Ta oxoAka BLBAla kal Ta MEPLOSIKA TTAPOUCLAIOUV CUXVA OTTAOTIOLNUEVEG TIEPLITTW-
OELG TIoU avopeTadiSouv HOVO Ta TILO TUTILKA CUMMTWHATO. AUTO pokaAel tpoBAnuaTa Kalt
TIAPATTAQVIOELG OXETIKA LE TNV A0OEVELD TTOU €XEL KATOLOC, VW Ta dedopéva EMR napouoia-
{ouV TOUC MPAYHATIKOUG aoBEeVEIG UE OAEC TIC OUV VOONPOTNTEC, TOUG CUOXETLKOUG TTAPAYOVTEG
KOLL TLG OTIOXPWOELG TIOU TOUG KABLOTOUV ATOMA KAl £TOL UTIAPXEL Hia TILO OAOKANPWHEVN ELKOVA
Tou acBevoug,

3. Tpitov, eival yvwoto otL ta oxoAka BBAla avadEpouv TIG oxEoelg LeTOED aoBeVELWV Kal ou-
UMTWHUATWY HE SNAWTIKO TPOTO, OUWG, Ol CUCXETIOELG UETOEU Q0BEVELWY KAl CUUMTWUATWY
oto EMR &ival oTaTloTIKEG. AUTO YIVETAL WOTE va eival eUKOAN n olyxuon TNG CUOXETLONG E
TNV aLToTNTA Kal

4. Tétaptov, 0 TPOMOG LE TOV OTtolo Kataypadovtal oL tapatnpnoels oto EMR pdtpdpetal péow
™¢ dadikaoiag ANYPng amodpAcewv Tou LATPOU KAl PE OUTOV ToV TPOTOo anodelyovtal Aadn
AOYyw eAATWV A U OXETIKWV TIANPOodOopLWV.

Onwg daivetal ta dedopéva EMR eival mo SUOKOAO va epyacTolV yla TOUG Tapamavw Adyoug, w-
01000 €XouVv MAgovEKTNUA. Ta Sedopéva aUTA €lval TILO KOVTA OTNV TIPAYHOTLKA TIPAKTLKN TNG LaTPL-
KNG amo OtL eival ot e€ldavikeupeveg mAnpodopieg mou mapouaotalovral oe oxoAlka BLBALa Kal Ta Te-
plodika. MNa nmapdadeypa, n ekpadnon anod ta EMR napéxel Tnv eukalpia va avakaAUETe VEEG OXE-
o£lG HeTOofV aoBOeveELWV KAl CUMMTWHATWY, TIOU TIPONYOUHEVWE dev elyav avayvwplotel. EmumAgoy, n
€KHAONoN evog ypadriuatog urmoPdLlwy attlatwy oXEcewv(aoBevelwV-CUUMTWHATWY) anoé EMR pag
dEpvel Eva Bripa Lo Kovta ota HovteAa padnong. Auto eival oAU onUAvTIKO, KHBwWE Ta LOVTEAQ Ua-
Bnong mMPAyHATOMOLOUV SLOYVWOTIKA CUUMEPACUATA ameubeiog amd Ta mpayuatikd dsSopéva mou

TIAPAYOVTAL CUVEXWG OO TO cUOTNUA UYELOVOULKAG TtepiBaAdng (Rotmensch, Halpern, Tlimat, Horng,



& Sontag, 2017). Itn ouvéxela, Sivetal To apAdelypa OTL oo TV pia damaviOnkav mepimou deka-
TEVTE £€Tn ywa TN Snuioupyia ¢ Baong yvwoewv Internist-1/QMR ywa tnv watpiky (Rotmensch,
Halpern, Tlimat, Horng, & Sontag, 2017), amnoé tnv aAAn oL Xepokivnteg mpodlaypadEg EKavov autd Ta
HOVTEAQ E€ALPETIKA eVBpaUOTA Kol SUCKOAO VO TPOCOPUOCTOUV O€ VEEG 0LOBDEVELEG KL KALVLKEG pUB-
pioelg, mou pmopet va mpokumntav. EmupocBeta, tétola ypadruata mapexouvv afia and pova toud.
AUTO pmopel va yivel eUKOAa avTIANTITO SeS0UEVOU OTL OL UNXOVEG avalATNOoNG LOTOU YEVIKNG XPRoNG
elval amo TI¢ o ouXvA CUUBOUAEUTIKEG TTNYEC GO0V adopad TLG LATPLKEG TTANPOdOPLES, OTIWCE AUTA TTIOU
TapExovtal amno tnv Google, XPNOLLOTOWWVTAS TO YPADNUA YWWOEWV UYELAG TOUG, €XOUV TEPAOTLEG
Suvatotnteg emuppong (Rotmensch, Halpern, Tlimat, Horng, & Sontag, 2017). H peAétn mou mpayua-
TOTOLNONKE OTNV CUYKEKPLUEVN €PEUVA ATOV AVOSPOULKN TTapaThPNnon Ue TNV xprion dedopévwy anod
NAEKTPOVIKA LATPLKA apXEla yla Tnv dnuioupyia ypadrpatog yvwong(aobevelwv-ouUMTWHATWY) Kol
€yve pia afloAdynon twv vrmoPndlwy ypadpnUATwy YVWOEWV HE £Va EKTEVEC KAl XELPOKIVNTO ypddn-
HO YVWOEWV, TIOU TapEXETaL amo tnv Google (Rotmensch, Halpern, Tlimat, Horng, & Sontag, 2017). Ta
6ebopéva ou xpnotpomnoBnkav Atav Sopnpéva Kol pn dopnuéva kot tponABav amod BeTIKEG ava-
dopEg aoBevelwY KOl CUUMTWHATWY. Ta Sopnpéva Sedopéva anotelovviav and Kwdkolg Slayvw-
ong ICD-9 (Aebvng Tafwvounon Noonupatwyv). Ta pun dopnuéva dedopéva amoteAovviav and Kupla
katayyeAia, AfloAoynon Aladoyng, Inuewwoelg NoonAeutikng kat oxoAta MD (Rotmensch, Halpern,
Tlimat, Horng, & Sontag, 2017). Emiong, To cUVOAO TwV 0.0OEVELWY KL TWV CUUTTTWHATWY TTOU £EETA-
otnkav otnv PeAETn, emAéxOnkav and to GHKG ywa va dnuoupynBel pia Bdaon yla peTayeVEDTEPN
ouykplon. Méoa amo tnv €peuva auth, daivetal mwg n dnuoupyia evog ypadiUOTOC YWWOEWV UYEL-
oG uPnANg moloTNTag aneuBeiag amo NAEKTPOVIKA LOTPLKA apxeia elval duvarr). Aivetal n duvatotnta
Snuoupyiag ypadnuatwyv and EMR ot onolovéimote aplBud Topéwy ypriyopa Kal XwpLig mponyou ue-
vn yvwon, XapLc tnv pEBodo autopaTnG KATAoKEUNG ypadnuatwy yvwong. Mmopel va Ste€axBel to
ouunépacpa OtL n xpnon dedopévwv EMR yia tnv dnuloupyia ypadpnudtwy yvwong, kabwg Kat n
XPNon Twv iSlwv Twv ypadnuAtwy yvwong oTov TOHEA TNG LATPLKNAC ival OwoTEG emAOYEG, adou Ta

amoteAéopata eival ta BEATLOTA.



2.16 Evowuoatwoelc ypadnuatoc yvwonc yia npoBAsdn emavévrtadénc otn

Movada Evratiknc Osparneioc(MEO).

Oféua HEAETNG TNG €PEUVOCG AUTHC AmoteAoUV oL emavevtdéelc otn Movada Evtatikng Oesparmeiag
(ME®) kaL o TpOmog e Tov omoio oL ovtoloyieg Kal Ta ypadnuata yvwong pnopouv va Bonbricouv
ota mpofAnuata mou Snuioupyouvtol. APXLKA, CNUAVTLKO €(vaL VA TOVIOTEL TO YEYOVOG OTL WE TIG
EMAvVeVTAatelg otn MEO eudavilovral mpofAnuata, Onwg Kivouvog yla TV Uyeia Twv acBevwv pe
auénuéva TooooTtd BvnowdtnTag Kal Yevikny emibeivwon tng Uuyelag, KaBwG KoL OLKOVOULKN
eMPBAPUVON YLA TI EYKATOOTAOELG UYELOVOULKAG TEpBaAYPNG. EMioNG, MPETEL VA AVTIUETWTILOTEL Kal
TO XAOUO TTOU UTIAPXEL LETAEU SESOUEVWV KAL ETILOTNOVIKOU TTAQLOLOU, TO omoio odelAeTal otn xprion
HEBOSWV UNXAVIKAG Hadnong mou edpapuodlovral otnv mpoPAsPn tou kvdUvou emavelcboxng otn
ME® (Carvalho, Oliveira, & Pesquita, 2023). H vyslovoulkn meplBaAdn kabodnyeital meplocdTePO
a6 6ebopéva pe TNV eloaywyn twv HAektpovikwv Mntpwwv Yyeiag(EHR) kat n xprion pebodwv
UNXQVLKNG Habnong eival avaykaia. Qotooo, Pe TV xprion tg dev AdapBavetal umov To vonua Kot
oL OX€oelg Twv dedopévwy. AOyw auth¢ TG Kataotacng ol Slepyaocieg yivovtal TupAd mavw ota
KAWIKA Sebopéva, xwpl¢ va AapBavouv umoPlv TNV €MIOTNUOVIKN yvwon Kal To mAaiolo. Enelta,
napatifetat n pebodoloyia AVIHMETWNMIONG TwWV TPOPANUATWY TOU TPOTEIVEL 1N £€pPEuva.
AvoAuTtikotepa, mapoucotaletal éva Mpadnua Nvwong, To omoio cuykpotBnke and dedopéva HMY ue
onuacloAoylkoU¢ oXoAlaopoUG o ovtoloyieg. Avaypadovtal 3 KUPLO OTOLKEla oTNV HEAETN TOL omola

glvau:

(1) ouAAoyn kat tpo enegepyacia dedopevwy,

(2) Snuoupyla oNUAGCLOAOYIKWY XOPAKTNPLOTIKWY KOl
(3) mpoPAePn enavelodoxng.

Ta 6ebopéva mou cuAléyovtal amoteAoUv OAeG T TAnpodopieg tTng MEO mou amattouvtal yla tTa
povtéAa ML Kal Tov onpacLoAOYLKO EUTAOUTIOMNG aro tn Bacn dedopévwv MIMIC-III. EEnyeital mwg to
MIMIC-III eilval pla ektetapévn, eAevBepa Slabeoun Paon dedopévwy mou Slabétel apyeia mou

oxetilovral pe 53.423 510pOPETIKEG ELCAYWYEC OTO VOCOKOUELO evnAikwy aoBevwy. Autol ol aoBeveig

OVAKOUV 0TNV NALKLOKA OUAda Twv 16 €TWV Kal Avw Kal £X0UV TO KOWVO OTL TIOPEUELVAV OTLC LOVASEG

evtatikng Bepamneiag tou Beth Israel Deaconess Medical Center ota €tn 2001 kot 2012 (Carvalho,



Oliveira, & Pesquita, 2023). Emunpocbeta, avadpetal n pebodoloyia moapapovy evog acBevoulc otn
MEO. H mapapovy avIUTpOCWIEVETOL A0 EVOWUATWOELS Mpadnuatog MNvwong, oL omoleg elvat
KATAAANAQ avayvwpioleg amd ta omola HOVTEAQ UNXAVIKAG HaBnong kot adopouv thv mpoBAedn
enavévtagng otn MEO 30 nuepwv (Carvalho, Oliveira, & Pesquita, 2023). H peBodoloyia mopapovig
poodEpeL MAeOVEKTHHATA, KABWC eUMAoUTI(eL TO cUVOAO Sedopévwv MIMIC-III pe e€atoplkeUEVOUG
oXoAlaopoUC oTov aoBevh o SLadopeg BLOlATPIKEG OVTOAOYIES, EMOUEVWC, SnULloupyel éva Mpadnua
N'vwong mou opilel 6ebopéva aoBevwv pe PlolotplkéG ovioAoyieg, oxedlalel évol TPOYVWOTIKO
HOVTEAO KvOUVoU emavévtaéng otn MEO mou XpnoLUOTOLEL EVOWHATWOELS Mpadnudtwy M'vweong Kot
TENOG, MPOTEIVEL pia mapaAdayr} TOU TIPOYVWOTIKOU LOVTEAOU TIOU OTOXEUEL 0€ SLAdOPETIKA XPOVIKA
onuela katd tn SLapKeLa pLog mapapovig otn MEO yla kaAUtepn dlaxeiplon. Me Baon Tnv mopanavw
€peuva anmodelkvUETAL WG N ebapUoyn TNG VEACG POOCEYYLONG UIopel va BonBroel Toug KAVIKOUG
latpoul¢, va napouv tnv BéAtiotn anodaon. Autd Ba cupPaivel, 1ot Ba eival oe B€on va kpivouv
opBotepa gav Evag acBevng Umopel va mapeL e€ltiplo A edv Sev elval anapaltntn n enavévragr Tou
otnv Movada Evrtatikig Oepameiac. Etol, 6a amogpelyovial ACKOTEG MOPAUOVEG aoBevwy Kol N
Aettoupyia Twv MEO Ba eival KaAUTEPN. ZUUTIEPACUATIKA, Ta TpoBAnuata mou epdavilovral Adyw
™¢ avaykaiag UTapéng KAWVIKWY S€SOUEVWY UIMOPOUV VA OVTIUETWITLIOTOUV LLE TOV ONUOCLOAOYLKO
OXOMOOUO Kol TNV evowpatwon Mpadnudatwv Mvwong kal €tol, va mapéxouv tnv BéAtiotn Anyn

amodpACEWV OXETIKA HE TNV emavévtaln otn MEO, BonBbwvtag otig akplBeic mpoBAEPeLg KivSUvou.



KepaAawo 3°: H épsuva

Ewcaywyn

Evéladépov mpokadei n e€EALEN TG TexvoAoylag Kal oL SuvatoTNTEG TTou IPOodEPEL TNV avOpwnotn-
ta. H BeAtiwon Kkal n OVTLLETWILON TWV TPOPBANUATWY OTOV TOME UYELQG, N omola mpokaAeital ano
TN XPRon Tng TexvoAoyiag o€ autov, €ival SU0 ONUAVTIKA XOPAKTNPELOTIKA. AvaAuTikotepa, ot Mpddot
N'vwong amoteAoUv pia omoudaia avakaAludn kat n xprion Toug pio dpeon AUGCN. TN CGUYKEKPLUEVN
€peuva ylvetal €Aeyxog kot avaiuon dedopévwy pe t xpnon Mpadwv Nvwong anod acbeveig mou Ka-
TolKOUV o€ SLadopec mMePLOXEC TG udpoyeLov, Sivovtag Eudacn oe autoUC TTOU HEVOUV OTLC HVWuE-
veg MoAwteieg. H Baoikr) aoBévela mou peletatat eivat o Covid-19 kat n xpovikn nepiodog kataypadng

Twv 6edopévwy elvat ta €tn 2020-2023.

3.1 Npocgyylon

Mupnva evdladpEpovtog amoTeAoUV Ta TPOVOULA TTou amodidel n texvoloyia otov TOpéQ TNG UYELaC.
‘Etol, emloyn tou BEpatog HeAETNG ATV N anmoddeln nmwg n texvoloyia kol cuykeKpluéva ot Mpadol
N'vwong amoteAoUv amapaitntn mpolnobeon otV KATATOAEUNON TWV TPORANUATWY UYELAC. ZTTOU-
baio emitevypa eival n emilvon nmpoPAnuatwy autwy, KABWS n vyeia ival dpeoca ocuvdedepevn e
v enBiwon tou avBpwrmou. MNa va pnopeoel va amodelyBel n mapandavw Bewpia, EmMpemne va yivel
avaiuon Blohoykwv dedopévwy. MNa tov Adyo autod, mpotiundnkav dedouéva mou adopovoav Kpou-
opata amno tnv vooo Covid-19, mou eival n o npdodatn altia MayKOoULOC TTavonuiog, EMKPATNONG
TIAVIKOU Kol apdloBAtnong yia to péAov. EmumAéoy, yla va umtdpxel pio avaAuTikn kal odatlplkny a-
vtiAnyn oxetkad pe to BEpa PEAETNG oTa LATPLIKA SeSopéva cuumepAndOnkav Kal oL UTIOAOLTIEG a-
00€velec amod TI¢ onoleg pumopel va unédepe €vacg aobeveig. TEAOC, N xpovikn Tepiodog 2020-2023 n-

TOV AUTH TIoU €TIAEXONKE yla LEAETN TwV Kataypadwv Twv dedouévwy autwy.

3.2 ZKOMOC¢

YKOTIOG TNG MTUXLOKNC AMOTEAEDE N amOdeLEn TN amapaitntng xpnong Twv Mpdadwv Nvwong otov To-

HEQ TNG UYELOG KL N aVASELEN TWV MPOTEPNUATWY QUTAG TNG XPoNnG. Me Tnv HeAéTn autn



3.3 Awadikacia dieknepaiwong Epeuvag

Mo va enteuxbel N AMOMEPATWON TNG EPEUVAC XPELAOTNKE N akoAouBia Kamolov Bnuatwy. ApXIKA,
HEAETHONKaAV KATIOLA CUVOAQ SESOUEVWY, EMEEEPYATTNKAV KOL OO AUTA CUYKEVTPpWONKav Ta dedoE-
va ta omoia kat arnodsixBnkav katdAAnAa yla tnv épeuva. EMetta, amapaitntn ntav pia yevikr oxedi-
aon Tou ypddou yvwaong, £T0L WOTE VO UTIAPXEL Liot OAOKANPWHEVN ELKOVA OXETLKA LE TNV TOMOBETNON
TWV KOUPWVY, TwV OxECEWV, KABWC Kal Twv Sedopévwy. ITn ouveéxela, dnuioupynbnke oto Neodj to
TeAKO oxnua tou Mpadou Nvwong kat anobnkevtnkav ta dedopéva oe autov. TEAog, mapaxOnkav ta

gueries ou xpnotupomnolénkav otov Mpddo Nvwaong yla tnv EKBacn TwV CUUMEPUCUATWV.

210 3° kepaAalo avadEpONKe eMypapaTika n dtadikaocio mou £yve, wate va oAokKANpwOEeL n £pguval.
Mpoxwpwvtag oto 4° kepahalo avaypadovtal Aemtopepws N dSnuloupyia tou MNpadou MNvwong Kat Ta

6ebopéva Ta omola anobnKeUTNKOV OE AUTOV.



Kedalatio 4°: padoc yvwonc Epeuvac kot Ssdopéva

Elcaywyn

Ma tnv oAoKANpwWaon tTNG €peuvag amopaitntn ATav n availuon BLOAOYLKWY KAl OLKOVOULKWVY SeSouE-
vwv. a tTnv avaluon autr XpeLAoTnKE N kataokeun Mpadou Nvwong. Méow evog cuCTANATOCG SLOXEL-
plong Baoswv dedopévwy ypadpnudatwy, tou Neodj, £ywve n kataokeun tou pddou N'vwong, n xpnon
EpWTNUATWV (queries) mpog tnv Bacon SeSouévwy Kal TEAOG, N CUYKEVTPWON CUUTIEPACHATWY. 2TO KE-
dalawo 3, akoloubBei avalutiky meplypadr dnuwoupylag tou Mpadou Nvwong, mapouaciaon Twv de-
SopEvwy TIou XpnoLlomondnkav oe autov, Kabwg Kot avadopd Twv queries Tou mapatednkav yla

v eéaywyr CUUTTEPACUATWY.

4.1 Anpovpyia Npadou Nvwong

4.4.1 Aadikaoia oxedlaopol

H vAormoinon tou MNpadou Nvwong ekivnoe pe Tnv kataypadn Twv otolxeiwv mou Ba eixe. Emopévweg,
ONUEWWONKavV oL KOUPOoL Tou, Ta YVWPILoUATA TOUG Kal oL OXE0ELS LETOEL Twv KOUPBwv. MapatnprnBnke
WG Xpeldotnkayv KOUPol oL omoiotl Ba avtutpoowrnevav Toug acBeveig, oL omoiol ixav npooPAnBeil
a6 tov Covid-19, TG emumA£ov a0BEVELEC, oL omoieg Ba ATOV OTO LATPLKO LOTOPLKO TWV aoBevwy Kal
TIC NUEPOUNVIEC TTOU yvOvTouoav ol kataypadec. Etol, dnuioupynbnkav ot kopBol Patient, Diseases
kal Dates avtiotolya. Enelta, kataypdadnkay Ta yvwplopota Twv KOUBwWY autwy:

e [0 Tov KOUPO Patient -> RaceorHispanicOriginGroup, State, Sex, AgeGroup kot pid.

e [l tov kKOUPo Diseases -> TotalDeaths, NaturalCause, Septicemia, Malignantneoplasms, Diabe-
tesmellitus, Alzheimerdisease, Influenzaandpneumonia, Chroniclowerrespiratorydiseases,
Otherdiseasesofrespiratorysystem, Nephritisnephroticsyndromeandnephrosis, Symptomssign-
sandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified, Diseasesofheart, Cerebro-
vasculardiseases, COVID19MultipleCause, COVID19UnderlyingCause kot diid.

e [l tov kOuPo Dates -> StartWeek, EndWeek, MMWRWeek, MMWRYear kat daid.



Erteénynon N'vwploudtwy:

>

YV V. .V V V VYV V

RaceorHispanicOriginGroup: adopd tnv Opdada ¢GuAng N tnv lomavikn Kataywyr), To omnoio
XPNOLUOTIONONKE yla TNV HEAETN TwV A0OEVWY TIOU EIX0V LOTIOVLKN KOTOyWYN 1} KOTOyWYyr| amo
dUAEG Omwg 1Bayeveig XaBadng 1 vnowwteg tou Elpnvikou, Apepikavog lvalavog ) 18ayevig tng
ANdokag, AolATeg,

State: adopd, eniong, kataywyn He TNV Stadopd OTL avadEPETaL AMOKAELOTIKA O a0Beveig
Tou €pevav ot Hvwpéveg MoAwteieg. Aut n Slakplon HETAll Twv SU0 XOPAKTNPLOTIKWV
(RaceorHispanicOriginGroup kal State), yivetal kabBwg n €pguva aut PEAETA TOUG aoBeVeig
ot Hvwpéveg MNoAteieg, onmwe mpoavadepObnke oto kepaiato 3, aAAd xpnoLponolénkav Kot
Sedopéva yla TEPUMTWOELG acBeVWV AAANG KATAYWYNE YL VA UITOPECEL va Yivel aUyKpLon,

Sex: GnUAVTIKO otolxelo ftav To $pUAo Tou acBevoug,

AgeGroup: povada oUyKpLoNG AMOTEAECE N NALKLOKN OpAda oTnv omoia avrke o aoBeVig,

pid: xpnowonowBnke wg to id tng kaBe mMAsLadag Tou kouPou Patient, SnAadr to mpwtelov
KAeLOL Tou,

TotalDeaths: avadépetat cToug cuvoAikoUg Bavatoug (uoikoug 1 and acBEveleg),
NaturalCause: avadépetal 6Tou¢ cuUVOALKOUC Bavatoug and dpuoika altia,

Septicemia: HEAETN TWV KPOUOHATWY TNG InPatpiag,

Malignantneoplasms: HEAETN TWV KPOUOUATWYV TwV Kakonbwv veomAaopdatwy,
Diabetesmellitus: peAétn Twv kpououdtwv Tou Zakxapwdn StaBntn,

Alzheimerdisease: LEAETN TWV KPOUOUATWY TNG VOOOU TOU AATOXALUEP,
Influenzaandpneumonia: HEAETN KPOUOUATWV OTNV KATACTAON TOUTOXPOVNG VOONAELOG yla
yplmn kat mveupovia,

Chroniclowerrespiratorydiseases: HEAETN TWV KPOUCUATWY XPOVLWV OVOTIVEUOTIKWY TAONCEWYV,
Otherdiseasesofrespiratorysystem: PeEAETN TWV KPOUOUATWV oo AAAEG aoBEveleg Tou ava-
TIVEUOTLKOU OUOTHHATOG. 2TO ONUElo auto yivetal évag Slaxwplopog ota yvwpiopata Chroni-
clowerrespiratorydiseases kat Otherdiseasesofrespiratorysystem. Mapd to yeyovog OTL Kal Ta
U0 avadépovtal og TAONOELG TOU AVATIVEUOTIKOU GUOTHMOTOC, amapaitntn ATV autr n Ko-
tnyoplomoinon, kabwg n acBévela Covid-19 amodeixOnke, otL kataBAaAAeL WOlaitepa To ava-
TIVEUOTLKO oUOTNUa,

Nephritisnephroticsyndromeandnephrosis: peAétn twv kpouopdtwv Nedpwtikol cuvSpopou

Kal véppwong,



Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified: peAétn twv
KPOUOUATWVY TIou adpopolV onUAdLa oUUTTTWHATWY Kot pn GUCLOAOYIKA KALVIKWY KOl EPYAOTN-
PLOKWY EUPNUATWY,

Diseasesofheart: LEAETN TWV KPOUOUATWY OE MABONOELG TNG KaPSLAG,

Cerebrovasculardiseases: HEAETN TWV KPOUOUATWV Ao eykePaAoayyeLOKEG TAONOELS,
COVID19MultipleCause: peAétn twv kpouopdatwv and Covid-19. To CUYKEKPLUEVO YVWPLOUA
avadEpeTal oTov 0po pakpoxpoviou COVID. Avalutikotepa, Ba pumopoloe va enefnynBel wg
pia maBoAoylkr KATAoTACoHN, TNV Omola Ta CUMMTWHATA gpdavilovtal 1) EMUEVOUV LETA TNV
neplodo avappwong.

COVID19UnderlyingCause: HeAETN TwV KPOUOUATwY, emiong, and Covid-19. To yvwplopa autd
avadEPETAL OTLG MEPUTTWOELG BavATtwy otig omoieg o Covid-19 amoteAel TNV UTIOKEIPEVN attia
Bavatou. H attia auth xapaktnpiletol wg umokeipevn, 810tL évag Bdavatog Adyw COVID-19 Ba
TPEMEL va. uTtoAoyiletal avedptnta and TG PO UTIAPXOUCEG KATAOTACELG UYElag Tou aoBe-
vouc. Etol, Ba mpémel va KataypAadEeTaL OTO LATPLKO TILOTOMOLNTIKO altiog Bavatou otL o acBe-
V¢ vooouoe kat and COVID-19, mou mpokdAeoe 1} ouvéBale oto Bavato. To GUYKEKPLUEVO
YVWpPLoUa xpnotpomnottnke yia Adyoug emitipnong Twv Bavatwy, mou MPoKUTITOUV amo pia
rmuBavn i emPBePatwpévn nepimtwon COVID-19.

diid: xpnowomnow}Bnke wc to id tng kaBe mAeladag tou kOUPou Diseases, SnAadr To mpwtevov
KAeLbL ToU,

StartWeek: avadépetal otnv eBdopndda, n omnoia opiletal yla TNV CUYKEKPLUEVN €PEUVA WG N
adetnpia kataypadns TwV KPOUCUATWY,

EndWeek: avadépetal otnv eBdoudda, n omoia opilletal yla TNV GUYKEKPLUEVN €PEUVA WG TO
TEPOC KaTaypodr ¢ TwV KPOUOUATWY,

MMWRWeek: to yvwplopa auto €xeL Ta otolxela (nuepounvieg) Tng embnuioloyikng eBéouad-
6a¢ yla tnv omoia n €kBeon vooou tou EBVikoU Zuotrpartog Emtipnong AcBevelwv Ynoxpew-
TIkAG AnAwong (NNDSS) avatiBetal and 1o Tomiko f KpATIKO TUAUA UYELNG yla TOUG OKOTIOUG
™¢ avadopdc kot dnUoacievonc TG EMIMTWONG TNG VOOOU. ITNV CUYKEKPLUEVN £peuva avade-
petal otov COVID-19.

MMWRYear: T0 yVWpLOHA QUTO €XEL TOL OTOLXELA (NUEPOUNVIES) TOU eMIONHLOAOYIKOU £TOUG yLa
To omnoio n €kBeon vooou tou EBvikoU Juotrpatog Emtripnong AcBevelwv YOXpewTIKAG An-

Awong (NNDSS) avatiBetal amnd to TOmMKO 1 KPATIKO TUAMA UYELQC yLot TOUG OKOTIOUG TNG ava-



dopag kal dnuocieuoncg tNG EMIMTWONG TNG VOOOU. TNV CUYKEKPLUEVN €pEuvVa avopEPETAL
otov COVID-19 ko
» daid: xpnolwpomnou6nke wg to id tng kABe mMAsladag Tou kOUPBou Dates, SnAadrn To MpwTteLOV

KAeLOL Tou.

Ta napanavw dedouéva anmodnkevtnkav o 3 dltadopetikd excel pe ta ovopata Patient, Diseases kat
Dates. Xpelaotnkav 3 excel, 616tL To kABe €va avtiotolyel otoug kKOUPBoug tou Mpadou Nvwaong NG pe-
A€TNnG. ITnv ouvéxela, Ta excel amoBnkevtnkav pe tnv popdn CSV UTF-8, wote va eival Suvatn n €L-
caywyn twv dedopévwy toug oto Neodj kat n enefepyacia tou. Napakdtw amelkovilovtal Ta Tpla

excel, n petatponn toug o apyxeio CSV UTF-8 kat n popdn tou Mpadou Nvwong LeTa Tnv dnpoupyia

TWV KOUPBWV Kal TNV eloaywyr twv SeSopévwy.

State

Sex AgeGroup

United States  All Sexes All Ages 1

United States ~ All Sexes Under 1year 2

United States  All Sexes First 17 years 3

United States  All Sexes 1-4 years 4

United States ~ All Sexes 5-14 years 5

United States  All Sexes  15-24 years 6

United States  All Sexes 18-29 years 7

United States ~ All Sexes 25-34 years 3

United States  All Sexes  30-39 years 9

United States  All Sexes 35-44 years 10

United States ~ All Sexes 40-49 years 11

United States  All Sexes  45-54 years 12

¥ Non-Hispanic American Indian or Alaska Native United States  All Sexes 50-64 years 13
Non-Hispanic Asian United States  All Sexes 55-64 years 14

3 Non-Hispanic Black United States  All Sexes 65-74 years 15

[l on-Hispanic More than one race United States  All Sexes 75-B4 years 16
i Non-Hispanic Native Hawaiian or Other Pacific Islander  United States  All Sexes 85 years and over 17
=l Non-Hispanic White United States ~ Male All Ages 18
Pl Total United States ~ Male Under 1year 19
PAY Unknown United States ~ Male First 17 years 20
7l Hispanic United States ~ Male 1-4 years 21
PER Non-Hispanic American Indian or Alaska Native United States ~ Male 5-14 years 22
P2y Non-Hispanic Asian United States ~ Male 15-24 years 23
PEY Non-Hispanic Black United States ~ Male 18-29 years 24
#l:) Non-Hispanic More than one race United States ~ Male 25-34 years 25
eyl Mon-Hispanic Native Hawaiian or Other Pacific Islander  United States  Male 30-39 years 26
P Non-Hispanic White United States ~ Male 35-44 years 27
P Total United States ~ Male 40-49 years 28
El Unknown United States  Male 45-54 years 29

Ewkova 18 Ameilkovion dedopévwy os popdr excel, mou avtiotololv otov kKOpPo Patient.



H -
RaceorHispanicOriginGroup, State, Sex, AgeGroup, pid

All,United States,All Sexes,All Ages,l

All,United States,All Sexes,Under 1 year,2

All,United States,All Sexes,First 17 years,3

All,United States,BAll Sexes,l-4 years,4

All,United States,All Sexes,5-14 years,5

All,United States,All Sexes,15-24 years, 6

All,United States,All Sexes,18-29 years,7

All,United States,All Sexes,25-34 years, 8

All,United States,All Sexes,30-39 years, 9

All,United States,All Sexes,35-44 years,10

All,United States,All Sexes,40-49 years,1l

Hispanic,United States,All Sexes, 45-54 years,l2

Non-Hispanic American Indian or Alaska Native,United
States,All Sexes,50-64 years, 13

Non-Hispanic Asian,United States,All Sexes,55-64 years, 14
Non-Hispanic Black,United States,All Sexes,65-74 years,15
Non-Hispanic More than one race,United States,All Sexes, 75-84
years,1l6é

Non-Hispanic Native Hawailan or Other Pacific Islander,United
States,All Sexes,85 years and over,17

Non-Hispanic White,United States,Male,All Ages,18
Total,United States,Male,Under 1 year,19

Unknown,United States,Male,First 17 years, 20

Hispanic,United States,Male,1-4 years, 21l

Non-Hispanic American Indian or Alaska Native,United
States,Male, 5-14 years,22

Non-Hispanic Aslan,United States,Male,15-24 years,23
Non-Hispanic Black,United States,Male,18-29 years,24
Non-Hispanic More than one race,United States,Male,25-34
years, 25

Non-Hispanic Native Hawaiian or Other Pacific Islander,United
States,Male, 30-39 years,2¢

Non-Hispanic White,United States,Male,35-44 years,27
Total,United States,Male,40-49 years,28

Unknown, United States,Male,45-54 years,29

Ewkova 19 Anelkovion SeSopuévwy og popdr) csv utf-8, mou avtiotolyouv atov KOUPBo Patient.

fll TotalDeaths  NaturalCause Septicemia Diabet disease ia Chronicl espiratorydiseases Otf espiratorysystem Nephritisnephroticsyndromeandnephros
2 60179 55010 843 11567 1829 2537 1559 3501 1068 1094
E] 60735 55755 861 11963 1942 2566 1528 3708 1035 1092
4 59363 54516 829 11701 1819 2491 1484 3526 992 1121
5 59162 54401 828 11879 1864 2517 1488 3403 979 1107
6 58834 54001 811 11963 1828 2480 1411 3313 981 1074
7 59491 54416 806 11704 1957 2515 1463 3413 975 1135
8 58815 53969 792 11807 1848 2537 1515 3477 979 1070
9 58912 53987 779 11780 1880 2515 1462 3454 968 1059
10 59334 54316 814 11790 1831 2519 1508 3460 1011 1092
11 59716 54401 811 11712 1868 2511 1608 3471 1002 1071
12 58672 53529 756 11568 1743 2445 1641 3390 993 1078
13 59220 54302 840 11732 1830 2514 1740 3384 1021 1105
14 63026 58238 846 11782 2044 2749 1783 3519 1064 1024
15 72294 67445 948 11592 2298 2871 1849 3538 1027 1038
16 79113 74012 833 11549 2354 2963 1613 3442 1017 1120
17 76809 71895 745 11210 2270 2899 1232 3195 916 1098
18 73909 68740 735 11367 2085 2804 1138 2003 887 987
19 69304 62931 739 11097 1935 2727 1009 2028 851 961
20 66814 61173 720 11014 1972 2498 864 2808 855 938
2 64479 58978 679 11269 1969 2432 857 2770 787 a76
2 61642 56014 713 11116 1834 2417 804 2675 743 917
2 59682 53987 654 10902 1813 2261 751 2634 759 893
24 58908 52924 729 11083 1727 2302 701 2563 779 204
25 58024 52274 693 11130 1741 2326 700 2502 737 923
26 57999 52211 685 11157 1792 2362 756 2563 761 933
27 58510 52643 719 11356 1766 2288 722 2539 775 952
28 59837 53815 682 11298 1933 2362 658 2624 780 985
29 61962 55858 764 11333 1954 2472 739 2615 751 915
30 63177 57140 708 11373 1887 2501 767 2647 712 984

Ewova 20 MNpwTto pépog anekdviong dedopévwy oe popdr excel, mou avtiotolyouv otov kOpPo Diseases.



K L M N [ o | P

Symptomssignsandabnormalclinicalandlaboratoryfindi | eclassi Di; fheart Cerebrovasculardiseases COVID19MultipleCause COVID19UnderlyingCause diid
630 14204 3110 0 0 1
649 13911 3189 1 1 2
612 13593 3256 2 1 3
638 13612 3185 3 2 4
616 13465 3084 o} 0 3
600 14005 3056 4 3 6
613 13641 3089 6 2 7
608 13632 3083 6 6 8
676 13714 3126 9 9 9
655 13693 3097 38 34 10
642 13437 3165 60 551 11
618 13203 3066 588 550 12
629 13710 3067 3226 3043 13
689 14945 3165 10141 9638 14
664 15766 3191 16347 15528 15
668 14570 3204 17221 16305 16
675 13858 3058 15557 14659 17
548 12004 3042 13223 12437 18
587 13170 2849 11243 10463 19
563 12735 2958 9239 8497 20
569 12796 2827 7249 6593 21
576 12448 2851 6176 5596 22
554 12463 2791 5060 4519 23
587 12413 2838 4233 3730 24
611 12412 2923 3852 3347 25
575 12515 2959 3846 3333 26
593 12877 2832 4557 4030 27
668 13042 2921 5786 5236 28
666 12868 2982 7198 6530 29

Ewkova 21 AsUtepo pépog amelkoviong Sedopévwy oe popdn excel, mou avtiotoyolv atov ko po Diseases.

O —

TotalDeaths,NaturalCause,Septicemia ,Malignantneoplasms ,Diabetes
mellitus ,Alzheimerdisease ,Influenzaandpneumonia ,Chroniclowerre
spiratorydiseases ,0Otherdiseasesofrespiratorysystem ,Nephritisnep
hroticsyndromeandnephrosis , Symptomssignsandabnormalclinicalandla
boratoryfindingsnotelsewhereclassified ,Diseasesofheart ,Cerebrov
asculardiseases ,COVID19MultipleCause ,COVID19UnderlyingCause ,di
id
60179,55010,843,11567,1829,2537,1559%,3501,1068,1094,630,14204,311
0,0,0,1
60735,55755,861,11%63,1%42,2566,1528,3708,1035,1092,645,13%11, 318
9,1,1,2
59363,54516,829%,11701,1819,2491,1484,3526,5592,1121,612,13593,325¢6
f2,1,3
59162,54401,828,11679,10864,2517,1486,3403,979,1107,638,13612, 3185
r3,2,4
58834,54001,811,11%63,1828,2480,1411,3313,981,1074,616,13465,3084
,0,0,5
59491,5441¢,806,11704,1957,2515,1463,3413,975,1135,600,14005,3056
(4,3,0
58815,53969,79%2,11607,1848,2537,1515,3477,979,1070, 613,13641, 3089
1 6,2,7
58912,53987,779%,11780,1880,2515,1462,3454,%68,1055%,608,13632,3083
,6,6,8
59334,5431¢6,814,11790,1831,2519,1508,3460,1011,1092,676,13714,312
6,9,9,9

59716, 54401,811,11712,1868,2511, 1608, 3471,1002,1071,655,1365%3, 309
7,38,34,10
58672,53529,756,11568,1743,2445,1641,33%0,5593,1078,642,13437,3165
,60,55,11
59220,54302,840,11732,1830,2514,1740,3364,1021,1105,616,13203,306
6,588,550,12
63026,58236,846,11782,2044,274%,1783,3519,1064,1024,6259,13710,306
7,3226,3043,13
72254,87445,948,11552,2258,2871,184%,3538,1027,1038,6859,145845,316
5,10141,%638,14
79113,74012,833,11549,2354,2963,1613, 3442,1017,1120, 664,15766, 318
1,16347,15528,15
J6809,718585,745,11210,2270,2899%,1232,3195,916,1098, 665,14570,3204
,17221,16305,1¢6

Ewkova 22 MpwTto pépog amekdviong dedopévwy os popdn csv utf-8, mou avtiotolyolv otov koo Diseases.



73509,68740,735,11367,2085,2804,1138,29%3,887,987,675,13858, 3058,
15557,14659,17
69304,63931,735,11097,1935,2727,1009,2928,851,961,548,13004, 3042,
13223,12437,18
66514,61173,720,11014,1972,2498,864,2508,855,938,567,13170,2849,1
1243,10463,19
64479,58978,679,11269,1%69,2432,857,2770,787,976,563,12735,20958,9
239,8457,20
61642,56014,713,11116,1834,2417,804,2675,743,917,569,127%6,2827,7
249,6593,21

59682,53987, 654,10503,1813,2261,751,2634,759,893,576,12445,2851,6
176,5596,22
58908,52924,725,11083,1727,2302,701,2563,779,904,554,12463,27091,5
0e0,4519,23
58034,52274,6593,11130,1741,2326,700,2502,737,923,587,12413,28638,4
233,3730,24

57998,52211, 685,11157,17%2,2362,756,2563,761,933,611,12412,2923,3
852,3347,25
58510,52643,718,11356,1766,2288,722,2539,775,952,575,12515, 20859, 3
B46,3333,26
59837,53815,682,11296,1933,2362,658,2624,780,985,593,12877,26832,4
557,4050,27
61962,55858,764,11333,1554,2472,739,2615,751,915,668,13042,2521,5
786,5236,28
63177,57140,708,11373,1887,2501,767,2647,712,984,666,12868,2082,7
198,6530,29

Elkova 23 Aeltepo PEpOC amelkoviong Sedopévwy oe popdn csv utf-8, mou avtiotolyolv otov koppo Diseases.

ji StartWeek EndWeek MMWRWeek MMWRYear daid

bl 01/04/2020  06/24/2023 1 2020 1
EQ 01/04/2020  06/24/2023 2 2020 2
t0 01/04/2020  06/24/2023 3 2020 3
G 01/04/2020  06/24/2023 1 2020 1
9 01/04/2020  06/24/2023 5 2020 5
el 01/04/2020  06/24/2023 6 2020 6
3 01/04/2020  06/24/2023 7 2020 7
ER 01/04/2020  06/24/2023 8 2020 8
i) 01/04/2020  06/24/2023 9 2020 9
j&Y 01/04/2020  06/24/2023 10 2020 10
01/04/2020  06/24/2023 11 2020 11
iEY 01/04/2020  06/24/2023 12 2020 12
iy 01/04/2020  06/24/2023 13 2020 13
i&) 01/04/2020  06/24/2023 14 2020 14
iG] 01/04/2020  06/24/2023 15 2020 15
01/04/2020  06/24/2023 16 2020 16
01/04/2020  06/24/2023 17 2020 17

] 01/04/2020  06/24/2023 18 2020 18
01/04/2020  06/24/2023 19 2020 19

1§ 01/04/2020  06/24/2023 20 2020 20
01/04/2020  06/24/2023 21 2020 21
01/04/2020  06/24/2023 22 2020 22

8 01/04/2020  06/24/2023 23 2020 23
01/04/2020  06/24/2023 24 2020 24
01/04/2020  06/24/2023 25 2020 25
01/04/2020  06/24/2023 26 2020 26
01/04/2020  06/24/2023 27 2020 27

] 01/04/2020  06/24/2023 28 2020 28
] 01/04/2020  06/24/2023 29 2020 29

Ewova 24 Anelkovion dedopévwy o popdr excel, mou avtiotolouv otov kOUPo Dates.



o

StartWeesk, EndWesk, MMWRWeek, MMWRYear, daid
01/04/2020,06/24/2023,1,2020,1
01/04/2020,06/24/2023,2,2020,2
01/04/2020,06/24/2023,3,2020,3
01/04/2020,06/24/2023,4,2020,4
01/04/2020,06/24/2023,5,2020,5
01/04/2020,06/24/2023,6,2020,6
01/04/2020,06/24/2023,7,2020,7
01/04/2020,06/24/2023,8,2020,8
01/04/2020,06/24/2023,9,2020,9
01/04/2020,06/24/2023,10,2020,10
01/04/2020,06/24/2023,11,2020,11
01/04/2020,06/24/2023,12,2020,12
01/04/2020,06/24/2023,13,2020,13
01/04/2020,06/24/2023,14,2020,14
01/04/2020,06/24/2023,15,2020,15
01/04/2020,06/24/2023,16,2020,16
01/04/2020,06/24/2023,17,2020,17
01/04/2020,06/24/2023,18,2020,18
01/04/2020,06/24/2023,19,2020,19
01/04/2020,06/24/2023,20,2020,20
01/04/2020,06/24/2023,21,2020,21
01/04/2020,06/24/2023,22,2020,22
01/04/2020,06/24/2023,23,2020,23
01/04/2020,06/24/2023,24,2020,24
01/04/2020,06/24/2023,25,2020,25
01/04/2020,06/24/2023,26,2020,286
01/04/2020,06/24/2023,27,2020,27
01/04/2020,06/24/2023,28,2020,28
01/04/2020,06/24/2023,29,2020,29

Ewkova 25 Anelkovion SeSouévwy ag popdrn csv utf-8, mou avtiotoxouv otov kKOUBo Dates.
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Elkova 26 TNV CUYKEKPLUEVN ElKOVA amelkovilovtal ol kKoppol tou Mpddou MNvweong Kal To YWWPIoUOTA TouG.

Y10 8kl uépog tn¢ elkdvac dpaivovral ta yvwpiopato evog amod toug kOpBoug mou avrjkouv oto label Patient.



ITN OUVEXELQ, PETA TNV SnUloupylo TwV KOUPBWV XPELAOTNKE Vol TPOOTEBOUV oL KATAAANAEC OXEOELG
TIOU TOUG oUVOEOUV. OL OXECELG QUTEG avamTuxOnkav MeTaty Twv KOUPBwv Patient kat Diseases pe tnv
ovopaoia DIED kot Twv kOpBwv Diseases kot Dates pe tnv ovopacia DATE. H oképn miow amo Tig
OUVOECDELG fTav:

» UeTalL Twv KOpPwv Patient kot Diseases: oL aoBevelg, TOU avILTPOoWIEVOUV OL KOUPOL UE TO
label Patient, meBaivouv amnod Tig aoBEveleg MOV €X0OUV, TTOU OL OLOBEVELEG AUTEG AVTUTPOOW-
nievovtal amnod koppoug pe to label Diseases. Emopévwg, €xoupe tnv oxéon DIED mou cuvdéel
TouG 0oBeVelg pe TIg aoBEveLeg TOUG Kal

» petall twv kopPwv Diseases kal Dates: otnv €peuva xpnoldomowtnkav Kotoypadec Twy
KPOUOUATWY oo acBEVELEC, TTOU avIUTPoownevovTal and koppoug pe to label Diseases kalt ot
KATOYPOAPEC AUTEG EYLVOV OE CUYKEKPLUEVEG NUEPOUNVIEG, OL OTOLEG AMOBNKEUTNKAV OTOUC
KOuBouc ue to label Dates. Etol, €xoupe tn oxéon DATE mou cuvdéel Ta kpoUopaTa Kot TNV n-
Hepounvia tnv omnola epdaviotnkay.

» Emiong, amapaitntn Atav n dnuioupyia evog excel kot n Hetatpornt Tou o€ popdn CSV UTF-8,
To omoio Ba eixe TIg oX€oeLg HETAEL TwV KOUPBwWV. To CUYKEKPLUEVO excel xpnaotpomolnonke yla
va UopECEL va Yivel n ouvdeaon kal ovopdotnke Relationships. TéAog, To apyeio €ywve import
otn Baon dedopévwy. Napakdtw amewoviletal To excel, n petatpornr) tou o€ apyeio CSV UTF-

8 kaL n popdn tou Mpadou Nvwong LETA TNV SnULoUPYLO TWV OXECEWV.

Ewova 27 Anewkévion Sedopévwy og popdn excel, mou avtiotololv otnv SNULoUPYLa TWV OXECEWV HETOEY TWV

KOUBwWV.
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Elkova 28 Amewkovion Sedopévwv og popdn csv utf-8, mou avriotolyouv otnv Snuloupyio Twv oXEoEwV HETOED

TWV KOUPWV.

N neodj@bolt//localhost:7687/neo4dj - Neodj Browser - [m] X

File Edit View Window Help Developer

match (n) return n [ T
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Elkova 29 3TNV CUYKEKPLUEVN ELKOVA amelkovileTal n teAikn popdn tou Mpddou Nvwaong mou xpnotdomnolnonke

otnv €peuva.

0O KwWSLKOC TToU XpnoLpomnotBnke yia thv dnuoupyia tou MNpadou Nvwonc avoypadeTal mapaKaTw:

» T tnv mpooBnkn Twv KOUPBwWY, TWV OXECEWV TOUG KAl TWV SESO0UEVWV TOUG



LOAD CSV WITH HEADERS FROM "file:///Patient.csv" AS row
CREATE (:Patient {RaceorHispanicOriginGroup: row.RaceorHispanicOriginGroup,

State:row.State, Sex:row.Sex, AgeGroup:row.AgeGroup, id:row.pid});

LOAD CSV WITH HEADERS from 'file:///Diseases.csv' as diseases create (:Diseases {TotalDeaths:
diseases.TotalDeaths, NaturalCause:diseases.NaturalCause, Septicemia:diseases.Septicemia,
Malignantneoplasms:diseases.Malignantneoplasms, Diabetesmelli-
tus:diseases.Diabetesmellitus, Alzheimerdisease:diseases.Alzheimerdisease, Influ-
enzaandpneumonia:diseases.Influenzaandpneumonia,
Chroniclowerrespiratorydiseases:diseases.Chroniclowerrespiratorydiseases, Otherdis-
easesofrespiratorysystem:diseases.Otherdiseasesofrespiratorysystem,
Nephritisnephroticsyndromeandnephrosis:diseases.Nephritisnephroticsyndromeandnephrosis,
Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelse-

whereclassi-
fied:diseases.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified,
Diseasesofheart:diseases.Diseasesofheart, Cerebrovasculardiseas-
es:diseases.Cerebrovasculardiseases, COVID19MultipleCause:diseases.COVID19MultipleCause,

COVID19UnderlyingCause:diseases.COVID19UnderlyingCause, id:diseases.diid});

LOAD CSV WITH HEADERS FROM "file:///Dates.csv" AS dates
CREATE (:Dates {StartWeek: dates.StartWeek, EndWeek:dates.EndWeek, @ MMWR-
Week:dates. MMWRWeek, MMWRYear:dates. MMWRYear, id: dates.daid}) ;

LOAD CSV WITH HEADERS FROM "file:///Relationships.csv" AS row
//look up the two nodes we want to connect up

MATCH (p1:Patient {id:row.id_from}), (p2:Diseases {id:row.id_to})
//now create a relationship between them

CREATE (p1)-[:DIED]->(p2);

LOAD CSV WITH HEADERS FROM "file:///Relationships.csv" AS row
MATCH (d1:Diseases {id:row.id_from}), (d2:Dates {id:row.id_to})



//now create a relationship between them

CREATE (d1)-[:DATE]->(d2);

Ma tv nmpoobnkn Twv dedouévwy mou dev umopeoav va yivouv import, ta onola properties
oto Patient kot oto Diseases

LOAD CSV FROM "file:///Patient.csv" AS rec

MERGE (n:Patient {id:rec[4]})

ON MATCH SET n.RaceorHispanicOrigin= rec[0], n.AgeGroup= rec[3]

LOAD CSV FROM "file:///Diseases.csv" AS rec

MERGE (n:Diseases {id:rec[15]})

ON MATCH SET n.Septicemia= rec[2], n.Malignantneoplasms= rec[3], n.Diabetesmellitus=
rec[4], n.Alzheimerdisease= rec[5], n.Influenzaandpneumonia= rec[6],
n.Chroniclowerrespiratorydiseases= rec[7], n.Otherdiseasesofrespiratorysystem= rec[8],
n.Nephritisnephroticsyndromeandnephrosis= rec[9],
n.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified=  rec[10],
n.Diseasesofheart=rec[11],

n.Cerebrovasculardiseases= rec[12], n.COVID19MultipleCause= rec[13],

n.COVID19UnderlyingCause= rec[14]

Awaypadn tou £€tpa kOUPBoL mou eixe SnuoupynBel alAd Sev NTav XpAoLUOG

match (n) where id(n)=88 delete n

a TNV amavtnon Tou MPWTOU EPWTHUATOC

Query: MATCH (d:Diseases)

RETURN max(d.NaturalCause), max(d.Septicemia), max(d.Malignantneoplasms),
max(d.Diabetesmellitus), max(d.Alzheimerdisease), max(d.Influenzaandpneumonia),
max(d.Chroniclowerrespiratorydiseases), max(d.Otherdiseasesofrespiratorysystem),
max(d.Nephritisnephroticsyndromeandnephrosis),
max(d.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified),

max(d.Diseasesofheart), max(d.Cerebrovasculardiseases)



Ma tnv andvtnon tou SeUTEPOU EPWTIUATOC

Query: MATCH (d:Diseases)

RETURN max(d.Septicemia), max(d.Malignantneoplasms), max(d.Diabetesmellitus),
max(d.Alzheimerdisease), max(d.Influenzaandpneumonia),
max(d.Chroniclowerrespiratorydiseases), max(d.Otherdiseasesofrespiratorysystem),
max(d.Nephritisnephroticsyndromeandnephrosis),
max(d.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified),

max(d.Diseasesofheart), max(d.Cerebrovasculardiseases)

o TNV Amavtnon Tou TPITou EpWTHOTOG

Query: MATCH (d:Diseases)

RETURN max(d.Septicemia), max(d.Malignantneoplasms), max(d.Diabetesmellitus),
max(d.Alzheimerdisease), max(d.Influenzaandpneumonia),
max(d.Chroniclowerrespiratorydiseases), max(d.Otherdiseasesofrespiratorysystem),
max(d.Nephritisnephroticsyndromeandnephrosis),
max(d.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified),

max(d.Cerebrovasculardiseases)

Mo TNV andvtnon Tou TETAPTOU EPWTHLATOC
Query: MATCH (d:Diseases)
RETURN max(d.COVID19UnderlyingCause), max(d.COVID19MultipleCause)

M TNV omavtnon Tou MEUMTOU EPWTHUATOC
Query: MATCH (p:Patient)-[:DIED]->(d:Diseases), (d)-[:DATE]->(da:Dates) WHERE p.Sex ="Male"
RETURN p, d, da;

i TNV omAvTnon Tou €KTOU EPWTIUATOC

Queryl: MATCH (n:Patient) WHERE (n.Sex='Male') RETURN count(n) as count
Query2: MATCH (n:Patient) WHERE (n.Sex='Female') RETURN count(n) as count
Query3: MATCH (n:Patient) WHERE (n.Sex="All Sexes') RETURN count(n) as count



» [ tnv amavtnon Tou €B6ooU EpWTHATOC
Queryl: MATCH (n:Patient) WHERE (n.State='United States') RETURN count(n) as count
Query2: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='All') RETURN count(n) as count
Query3: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin="Hispanic') RETURN count(n) as
count
Query4: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin="Non-Hispanic American Indian or
Alaska Native') RETURN count(n) as count
Query5: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='"Non-Hispanic Asian') RETURN
count(n) as count
Query6: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='"Non-Hispanic Black') RETURN
count(n) as count
Query7: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='"Non-Hispanic Native Hawaiian or
Other Pacific Islander') RETURN count(n) as count
Query8: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='"Non-Hispanic White') RETURN

count(n) as count

» [0 TNV amavinon Tou 0yS00U EPWTNHATOG
Queryl: MATCH (n:Patient) WHERE (n.AgeGroup="'All Ages') RETURN count(n) as count
Query2: MATCH (n:Patient) WHERE (n.AgeGroup='Under 1 year') RETURN count(n) as count
Query3: MATCH (n:Patient) WHERE (n.AgeGroup="First 17 years') RETURN count(n) as count
Query4: MATCH (n:Patient) WHERE (n.AgeGroup='1-4 years') RETURN count(n) as count
Query5: MATCH (n:Patient) WHERE (n.AgeGroup='5-14 years') RETURN count(n) as count
Query6: MATCH (n:Patient) WHERE (n.AgeGroup='15-24 years') RETURN count(n) as count
Query7: MATCH (n:Patient) WHERE (n.AgeGroup="'18-29 years') RETURN count(n) as count
Query8: MATCH (n:Patient) WHERE (n.AgeGroup='30-39 years') RETURN count(n) as count
Query9: MATCH (n:Patient) WHERE (n.AgeGroup="'35-44 years') RETURN count(n) as count
Query10: MATCH (n:Patient) WHERE (n.AgeGroup="'40-49 years') RETURN count(n) as count
Queryl11l: MATCH (n:Patient) WHERE (n.AgeGroup='45-54 years') RETURN count(n) as count
Query12: MATCH (n:Patient) WHERE (n.AgeGroup='50-64 years') RETURN count(n) as count
Query13: MATCH (n:Patient) WHERE (n.AgeGroup='55-64 years') RETURN count(n) as count
Query14: MATCH (n:Patient) WHERE (n.AgeGroup='65-74 years') RETURN count(n) as count



Query15: MATCH (n:Patient) WHERE (n.AgeGroup='75-84 years') RETURN count(n) as count
Queryl16: MATCH (n:Patient) WHERE (n.AgeGroup='85 years and over years') RETURN count(n)
as count

Query17: MATCH (n:Patient) WHERE (n.AgeGroup='25-34 years') RETURN count(n) as count

4.4.2 NpoPAquata uhomoinong

H Stadikaoia kataokeung tou MNpadou MNvwong Bynke €1¢ mépag, akoAouBwvtag Kamola Prpata, Twy
omolwv n mepypadn avadépetal mapandavw. QoTtdoo, KATA TNV SLAPKELD KATACKEUNG EudavioTtnkav
kamola mpoBARuata. Kamola and autd frav:
1. NpoBAnuo avaBeonc TIHWV O€ KATIOLA OO TA XAPOKTNPLOTIKA Twv KOUPBwyv, e€attiag xpriong
Sedopévwy mou Atav anobnkevpéva o 3 SladopeTikd excel kat
2. MNpoPAnua dnuloupyiag oxéoswv PETAlL Twv KOUPwv, emiong, Adyw xpnong 3 dladopeTikwv

excel.

4.4.3 Tehkny popdn tou MNpadou MNvwong

H uAomoinon tou Mpadou Nvwong oAokAnpwONKe HETA TNV akoAouBia CUYKEKPLUEVWY BNUATWY Kot
NV emiAuon Twv mPoBAnUATWY ou mapouciaotnkav. O Mpadoc autodg xel 87 kOUPBouc Kal 58 oyé-
oelG. OL kOuPol tou xwpilovtal o 3 labels, To Patient, to Diseases kal to Dates pe 29 kOuPoug to kabe
€va. EmutAéov, ol ox€oelg Toug xwpilovtal o 2 katnyopieg tnv DIED kot tnv DATE pe 29 cuvd€oelg TO
KaBe €va. Mapakdtw amelkoviletal o TeAKOG oAokAnpwuEvog MNpadog Nvwong tng PEAETNG, OTOV O-

Tolo xpnotwuomnowOnkav ta Sedopéva Kat Byrnkav CUUMEPACUATA.
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Ewkova 30 Itn ouyKekpLuEvn lkOva mapouaotaletal o Npddog Nwaong mou KOTOOKEUAOTNKE YLOL TNV UEAETH.

4.2 Ta Asbopéva

H €peuva aoxoAnbnke pe TNV HEAETN TWV TOMWV gUdAVIONG TwV Kpououatwyv Covid-19 kat Ta xopa-
KTNPLOTIKA TwV aoBevwy, Tou giyav voonoel. ApxLKa, n yewypadikr tonobeoia pumopel va Swoel Ka-
TIOLO OTOLXELO OXETIKA HE TNV VOOO N UE TOUG avBpwIoug Toug OTtoloug HEvouy ekel. MTopel yla ma-
padelypa, va amodelyOel OTL N CUYKEKPLUEVN TIEPLOXA Elvoll AOYIKO va £XEL TOOO TTOAAQ KpoUouOTa,
ylati og ekeivnv tafldbevouv avBpwmol amnod SladopeTikeg xwpeC. Emiong, umopel oL avBpwrol o€ ekel-
VNV TNV TIEPLOXH VO £lval EUAAWTOL KL ATIEVAVTL 0 AANEG ACOEVELEC KAl yLa TOV AOYO QUTO VO VOOOUV
Tio eVKOAQ amod avBpwmoug AAANG TEPLOXAG. ME TETOLEG TTAPAUETPOUG, N EPEUVA YIVETAL TIEPLOCOTEPO
XPAOLWN yla TNV e€aywyr CUUMEPACHATWY KOL TILO OOSOTIKN YLla TNV €VPEON AUCEWV. JUYKEKPLUEVQ,
xpnowlornowBnkav dedopéva mou cUNAEXOBNKav amo tn katnyopia Health Statistics, tou CDC DATASET
CATALOG: DATA BY TOPIC:

* [poowpvol Bavatol and COVID-19 ava ¢ulo kat nAtkia,

* [poowplvol Bavatol and COVID-19: Eotiaon os nAkieg 0-18 Twv Kot

*  EBSopadlaieg mMpoowpLVEC KATAUETPHOELC BavaTwy ava ToATela Kal eTUAeYUEVEG attieg, 2020-

2023.



EmAEXOnkav ta mapamavw cUVOAO SE60UEVWV TIPOKELUEVOU VAl UTIAPXEL pia odaLpikr) €lKOVA TWV
aoBevwy Kal Twv TOnwv ou {ouv. AVOAUTIKOTEPA, OL TTAPAUETPOL YLl TOUG avOPWITOUG ATAV N KaTa-
ywyn, LEAETABNKAV OL TEPLUMTTWOELG AoBeVWVY ToU elXav lomavikn i ALEPLKOVIKI KATaywyn i Katayw-
yn amno ¢pulég onwg I8ayeveic Xapang n vnowwteg tou Elpnvikol, Apeptkavog lvélavog 1 18ayevig tng
ANGokag Kal Aolateg, n nAtkia ou Atav anod Bpédog Ewg Kal NAKLWUEVOG Kat To dUAo. Emelta, n -
TOON TOU LATPLKOU LOTOPLKOU TwV acBevwv Atav moAU onuavtikr. Etol, ol UtOAOUTEG ApPWOTLEG TTOU
pHeAeTOnkav ektog anod tov Covid-19, Atav anod puoika aitia, InPatuia, KakornBeg vedomAaoua, Zak-
Xapwdn dapntn, vdoog tou AATOXALUEP, TAUTOXPOVN EUDAVLON YPLITNG KaL TIVEUHOVIAG, XPOVLEC ava-
TIVEUOTLKEG TtABNOELg, AAAEC OLODEVELEC TOU QVOTTVEUOTIKOU CUCTHUATOC, VEGPWON, KN GUCLOAOYLKA
KALVLKAL KOLL EPYOOTNPLAKA EUPAHATA, TIAONOELG TNG KAPSLAC Kot eykeDaAoayYELOKEG TTAONOELS. TEAOG,
oL NUepounvieg kataypadnG TwV KPOUCUATWY OMOTEAECAV BACLKO OTOLKELD yla TNV €ETAON TWV OTOL-
XelGrwv. Emopévwge, éyve avalntnon kot kataypadn tne efdouadac évapénc kataypadng Twv Kpou-
opATWY, TNG fSopadag TEPUATIONOU Kataypadr TwV KPOUSUATWY, TNG EMSNULOAOYLKAC eBSopadag
(MMWRWeek) kat tou emdnuioloyikol €touc (MMWRYear). MeplocOTePeC AEMTOUEPELEG VLA Ta O&-

Sopéva avadépovrtal otnv UTO evotnta 4.1

4.3 Epwtipata npog tnv Bacn dedopévwy (Queries)

Metd tov oAokAnpwpévo oxedlaopo tou Mpddou yvwong kat tng amobrikevong tTwv dedouévwy ot
autov, €npene va dnuoupynBouv Queries, wote va Sle€axBouv ta cuunepacpata. Ta Queries, Aot-

TOV, IOV XpnoLuomnoltnkav ivat:

e [lowa acBévela eival autr mou og cuvduaouo pe tov Covid-19 mpokaAel TOUG TTEPLOCOTEPOUC
Bavartoug og aobeveig;
Anavinon: OL neploocdtepol acBeveic mou katéAn&av daivetal mwg voocoloav POvVo amod Tov
Covid-19 kat mw¢ ATav VYLELS Kal Sev eixav kamola aAAn acBévela, adol o cUVOALKOG aplOUOC
Bavatwv aUTAG TNG Katnyopiag acbevwv Atav 74.012 kat 0 GUVOALKOG aplOUOG Bavatwy OAwv
TWV neputtwoswy Atav 137.380.

Query: MATCH (d:Diseases)



RETURN  max(d.NaturalCause), max(d.Septicemia), max(d.Malignantneoplasms),
max(d.Diabetesmellitus), max(d.Alzheimerdisease), max(d.Influenzaandpneumonia),
max(d.Chroniclowerrespiratorydiseases), max(d.Otherdiseasesofrespiratorysystem),
max(d.Nephritisnephroticsyndromeandnephrosis),
max(d.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified),

max(d.Diseasesofheart), max(d.Cerebrovasculardiseases)
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> X
b ~ X
MATCH (d:Diseases) b o e
RETURN max(d.NaturalCause), max(d.Septicemia), max(d.Malignantneoplasms),
max(d.Diabetesmellitus), max(d.Alzheimerdisease), max(d.Influenzaandpneumonia),
max(d.Chroniclowerrespiratorydiseases), max(d.Otherdiseasesofrespiratorysystem),
max(d.Nephritisnephroticsyndromeandnephrosis),
max(d.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified),
max(d.Diseasesofheart), max(d.Cerebrovasculardiseases)
max(d.NaturalCause) max(d.Septicemia) max(d.Malignantneoplasms) max(d.Diabetesmellitus) max(d.Alzheimerdisease) max(d.Influenzaandpneu
‘Table

"74012" "948" "11963" "2354" "2063" "864"

Started streaming 1 records after 32 ms and completed after 32 ms

Ewéva 313tnv napamdvw LkOVa QAIVETAL UE TNV XPHON EVOG query oTo neodj, mwc Ol IEPLOCOTEPOL HOTEVEIC

mou katéAnéav vooouoav uovo amo tov Covid-19 kat mw¢ Nrav UyLEc.

Ene€nynon: Npokuppévou va Bpebel mola aoBévela oe cuvduaoud pe tov Covid-19 emiBapuve
TOAU TNV UyEia evOog acBevoUg, XpnoLUOTOLRONKE TO MAPATIAVW query, TO OTolo HETPAEL Eexw-
PLOTA TOV GUVOALKO 0plOUO KPOUOHATWY YLO OAEC TIG TIEPUTTWOELG BaVATWY Ao TIC A0OEVELEC
TIou PEAETABNKAV oTNnV €peuva, €KTOC amod Tig Suo neputtwoels Tou Covid-19 Multiple Cause
kat tou Covid-19 Underlying Cause, kal tov epdavilet. Etol, daivetal mola ivat n mo emikiv-

duvn aoBévela va €xel kamolog acBeveic mou vooet én amnd tov Covid-19.

e [lowa ival N mMpWTN KAt oelpd aoBévela mou oe cuvduacopud pe tov Covid-19 mou mpokaAel
ToUuG eploooTEPOUG Bavatoug os aoBeveig;
Anavtnon: Ol meploootepol Bavartol acBsvwv mou vooouv Adn amod tov Covid-19, daivetal

TG €lval ekelvol ou €xouv aoBéveleg ou adopouv TNV Kapdid, adol 0 GUVOALKOG apLOUOg



Bavatwv aUTAG TNG Katnyopiag acbevwv Atav 15.766 Kal 0 GUVOALKOG aplOuog Bavatwy OAwv
TWV MepUTTWOoEWV ftav 137.380.
Query: MATCH (d:Diseases)

RETURN max(d.Septicemia), max(d.Malignantneoplasms), max(d.Diabetesmellitus),
max(d.Alzheimerdisease), max(d.Influenzaandpneumonia),
max(d.Chroniclowerrespiratorydiseases), max(d.Otherdiseasesofrespiratorysystem),
max(d.Nephritisnephroticsyndromeandnephrosis),
max(d.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified),

max(d.Diseasesofheart), max(d.Cerebrovasculardiseases)
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MATCH (d:Diseases)

RETURN max(d.Septicemia), max(d.Malignantneoplasms), max(d.Diabetesmellitus),
max(d.Alzheimerdisease), max(d.Influenzaandpneumonia),
max(d.Chroniclowerrespiratorydiseases), max(d.Otherdiseasesofrespiratorysystem),
max(d.Nephritisnephroticsyndromeandnephrosis),
max(d.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified),
max(d.Diseasesofheart), max(d.Cerebrovasculardiseases)

nephrosis) max(d.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified) max(d.Diseasesofheart) max(d.Cerebrovasculardiseases)
“Table:

"689" "15766" "3256"

Started streaming 1 records after 40 ms and completed after 40 ms

Ewkéva 32 3tnv mopoanavw ELKOVA QAIVETAL UE TNV XPHON EVOC query oTo neo4j, mw¢ otav ol acJEeVEIC voaooUuV

arto tov Covid-19, eivat moAv emnikivéuvo av vooouV Kal artd doFEVELEC TNE KapSLAC.

Ene€nynon: Na va BpeBel mola anod 0Aeg T aobéveleg oe ouvduaouo pe tov Covid-19 emipa-
PUVE TIOAU TNV uyeia evog acBevolg, XpnoLomoL)Onke To mapamavw query, To Omoilo UETPAEL
£EXWPLOTA TOV GUVOALKO 0pLOUO KPOUOUATWY YLol OAEC TIG TIEPLUTTWOELC BaVATWV Ao TIG aoHE-
VELEC TIOU PEAETAONKOV OTNV €PEuva, EKTOC amo TI¢ SUo meputtwoelg tou Covid-19 Multiple
Cause, tou Covid-19 Underlying Cause kal twv ¢duolkwv attiwv Bavdatou, kat tov gudavilel.
‘Etol, ¢aivetal mola eivat n mo enikivbuvn aoBévela va €xel kamolo¢ a.oBbeveic mou vooel nén

arto tov Covid-19.



e [lowa eival n aocBévela mou oe cuvduacuo e tov Covid-19 mpokaAel Toug Alyotepoug Bava-
ToUuC o€ aoBeveic;
Anavinon: Ta Alyotepa kpouopata Bavatwv mou adopouv acbeveig, mou vooolv RdN amno
tov Covid-19, daivetal mwe Ta €gouv acBeveic mou eudavilouv CUUMTWHOTA KoL €XOUV KN
dUOLOAOYIKA KALVLKA KOl EPYACTNPLOKA EUpaTa, adol 0 GUVOALKOC aplOpog Bavatwy autng
NG Katnyoplag acBevwv Nrtav 689 kol 0 CUVOALKOG aplBUOC BavaTtwy OAWV TWV MEPUTTWOEWY
ntav 137.380.
Query: MATCH (d:Diseases)

RETURN max(d.Septicemia), max(d.Malignantneoplasms), max(d.Diabetesmellitus),
max(d.Alzheimerdisease), max(d.Influenzaandpneumonia),
max(d.Chroniclowerrespiratorydiseases), max(d.Otherdiseasesofrespiratorysystem),
max(d.Nephritisnephroticsyndromeandnephrosis),
max(d.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified),

max(d.Cerebrovasculardiseases)

N neodj@bolt://localhost:7687/necd) - Neodj Browser - [m] X

File Edit View Window Help Developer

MATCH (d:Diseases)

RETURN max(d.Septicemia), max(d.Malignantneoplasms), max(d.Diabetesmellitus),
max(d.Alzheimerdisease), max(d.Influenzaandpneumonia),
max(d.Chroniclowerrespiratorydiseases), max(d.Otherdiseasesofrespiratorysystem),
max(d.Nephritisnephroticsyndromeandnephrosis),
max(d.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified),
max(d.Cerebrovasculardiseases)

Table

itisnephroticsyndromea ndnephrosis)  max(d.Symptomssignsandabnormalclinicalandlaboratoryfindingsnotelsewhereclassified)  max(d.Cerebrovasculardiseases)
"689" 130561
1

Started streaming 1 records after 24 ms and completed after 24 ms

Ewkéva 33 3Tnv mopoanavw ELKOVA PAIVETAL UE TNV XPHON EVOC query oTo neodj, mw¢ otav ot aoPeveic vooouv
aro tov Covid-19, diatpéyouv Atyotepo kivduvo av eu@avifouVv CUUTTTWUATA KOl EXOUV LN QPUOLOAOYIKA KALVIKO

KOlL EpYOOTNPLOKA EUPHUATO ATTO OTL AV EXOUV Kot dAAn aoF€vela.



Ene€nynon: Na va BpeBel mola amod OAeg T a.obéveleg oe ouvduaouo pe tov Covid-19 emipa-
PUVE ALYOTEPO TNV Lyela EvOg 0loBevolg, XxpnoLUOoToLBnKE TO MaPATAvVW query, To omolo pe-
TPAEL EEXWPLOTA TOV OUVOALKO apLOUO KPOUOUATWY YLa OAEC TIG TEPLUTTWOELG Bavatwy amod Tig
000€éveleg mou PeAETNONKaV OTNnV €peuva, eKTOC amnod Tig SUo nepumtwoelg tou Covid-19 Multi-
ple Cause, tou Covid-19 Underlying Cause, Twv ¢pucikwv altiwv BavAatou Kal Twv acBevelwv
™G kapdlag, kat tov epdavilel. Etol, ¢aivetal mola eivat n Alyotepo emikivéuvn acBévela va

€XEL Kamolog aoBeveic mou vooel én amno tov Covid-19.

e Ta meploootepa kpolopata mpoépyxovtav and tov Covid-19 Multiple Cause 1| tov Covid-19
Underlying Cause;
Anavtnon: Ta neploootepa kpouopata Bavatwy £xouv poéABet amnd tov Covid-19 Underlying
Cause, adol 0 cUVOALKOG aplBoG Bavatwy AUt TS Katnyopiag acbevwy Atav 9.638, evw o
OUVOALKOG aplBuog Bavatwy amo tnv nepintwon Covid-19 Multiple Cause tav 9.239.
Query: MATCH (d:Diseases)
RETURN max(d.COVID19UnderlyingCause), max(d.COVID19MultipleCause)
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MATCH (d:Diseases)
RETURN max(d.COVID19UnderlyingCause), max(d.COVIDI19MultipleCause)

max(d.COVID19UnderlyingCause) max(d.COVID19MultipleCause)
Table

"9638" "9239"

Started streaming 1 records after 16 ms and completed after 16 ms.

Ewkova 34 3tnv naparmavw LKOVA QUIVETAL UE TV XPON EVOC query oTo neodj, mw¢ Ta TEPLOTOTEPX KPOUOUATO
Bavatwv petaév tou Covid-19 Multiple Cause kat tou Covid-19 Underlying Cause, £xouv mpo€AUelL amo tov

Covid-19 Underlying Cause.



Ene€nynon: Na va Bpebel mota ntav n mio emnikivbuvn vooog amo tig dvo neputtwoelg Covid-19, xpn-
OLLOTIONONKE TO MOPATIAVW query, TO ONOL0 KETPAEL EEXWPLOTA Kal Yl TIG SU0 TEPUTTWOELG TOV OU-

VOALKO aplBUO KPOUOSUATWYV Kal Tov epudavilel.

e [lwg UMOPOUUE va avtAnooupe mAnpodopieg amod tov Npado Nvwong; MNna mapadeypa, amno
TIOLEG a0BEveleg voonoav aoBeveig mou To GUAO TOUC ATAV OPOEVLKO Kol oLl GAAQL XOpOKTN-
PLOTLKA €lxav auTol ol a.oBeveig;

Anavtnon: Me To MapoKATW query UmopoULE va TAPOUUE TTANPodOopieg yLla OAOUG TouG aobe-
VELC IOV TO PUAO TOUG €lval apoeVIiKO. AVOAUTIKOTEPA, UMOPOUE va TIAPOUUE TTAnpodopieg
yla TV NALKLQ, TOV TOTO KATAYWYNG, OAEC TIC AOBEVELEC ATIO TLG OTIOLEG £XEL VOO OEL, KABWE Kot
TIC NUEPOUNVIEC KaTaypadnG TwV CUUBAVTWY.

Query: MATCH (p:Patient)-[:DIED]->(d:Diseases), (d)-[:DATE]->(da:Dates) WHERE p.Sex ="Male"
RETURN p, d, da;
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MATCH (p:Patient)-[:DIED]—(d:Diseases), (d)-[:DATE]—(da:Dates) WHERE p.Sex =-"Male" RETURN > o
p, d, da ;

Overview >

Node labels

° ° ) Patient (12)
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O Relationship types

O Displaying 36 nodes, 0
e relationships.
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o

Ewkova 35 ZTtnv mapanavw LkOVa QAIVETAL UE TNV Xpnaon eVOg query oto neodj, OAe¢ oL mAnpopopieg Twv acte-

VWV TTOU TO (PUAO TOUG EiValL OPTEVIKO.

Ene€riynon: Na va BpeBolv 6Aeg oL mAnpodopieg Twv aoBevwv mou to dUAo Toug Elval apoe-
VIKO, XPNOLUOTIOLBNKE TO MOPATIAVW query, TO OMol0 HECW TWV OXECEWV HETAEY TWV KOUPBwWV
KatadEPVEL VO ATIOUOVWOEL TLG TIEPLTTWOELG OTIoU Sex = ‘Male’ kat va Tig epdavicel. Me autov

TOV TPOTO €ival duvath N EUPAVIOE UEUOVWHEVWV TIEPUTTWOEWY HE AAAOUC TTAPAYOVTEG, yLa



napadeypa, av BENoupe OAeg TG TAnpodopieg Twv acBevwy mou voonoav amo aoBEVeLeg Tou

nivelpova.

e [lowo pUAo eixe Toug neplocodTeEpoUC Bavatoug and Covid-19;
Anavtnon: Toug MepLocOTEPOUG Bavatoug Toug ixav aobeveic mou to pUAO TOUG NTAV APOEVL-
KO UE OUVOALKO aplBuo Bavatwy va sivat 29.

Queryl: MATCH (n:Patient) WHERE (n.Sex='Male') RETURN count(n) as count
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MATCH (n:Patient) WHERE (n.Sex='Male') RETURN count(n) as count P v &

== count

Started streaming 1 records in less than 1 ms and completed in less than 1 ms.

Ewéva 36 Ztnv napandvw KOV QAIVETAL UE TNV XPron EVOC query oTo neodj, o cuvoAlkog aptduog Savatwv

TTOU QLPOpPd UOVO TOUG AOTEVELG TOU TO (PUAO TOUG NTAV POEVIKO.

Query2: MATCH (n:Patient) WHERE (n.Sex='Female') RETURN count(n) as count
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4 X
2 A X
MATCH (n:Patient) WHERE (n.Sex='Female') RETURN count(n) as count P T &
==] count
Table
A ’
Text
Code
Started streaming 1 records after 1 ms and completed after 1 ms

Ewkéva 37 Ztnv mapandvw KOV QAIVETAL UIE TNV XPron EVOC query oTo neodj, o cuvoAlkog aptduog Savatwv

TTOU apopd L10VO ToUuG aaFeVeic mou To UAo Toug nrav BnAuko.



Query3: MATCH (n:Patient) WHERE (n.Sex="All Sexes') RETURN count(n) as count
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MATCH (n:Patient) WHERE (n.Sex='ALlLl Sexes') RETURN count(n) as count P o =

==] count

17

Started streaming 1 records after 1 ms and completed after 2 ms

Ewéva 38 Ztnv napandvw KOV QAIVETAL UE TNV XPron EVOC query oto neodj, o cuvoAlkog aptduog Savatwv

TTOU apopd aoBeveic kot Twv SUo UAWV.

Ene€nynon: MNa va Bpebet molo amnod ta SUo dpuAa katéAnée neploocdtepeg popEg amo tov Covid-
19, £Mpemne MPWTA VA UTIOAOYLOTOUV EEXWPLOTA TPELG aplOpol Bavatwy Twv acBevwv. Autol ot
oaplBuol NTav o GUVOALKOC aplOuos Bavatwy otav to GUAO Tou aoBevoUg ival LOVO OPTEVLKO,
0 OUVOALKOG aplBu6Gg Bavatwy otav to ¢pUAo Tou acBevolg eival povo BNAUKO Kol 0 GUVOALKOG
oplOUOC BavAaTwy o TEPUTTWOELG OTIOU UTIAPXOUV Kol aoBeveic mou to $pUAO Toug eival apoe-
VIKO Kal aoBeveic mou to pUAo Tou¢ eival OnAuko. Auth n dtadikacio Empeme va yivel, KaBwg
ta debopéva mou anobnkevtnkav otov MNpddo Nvwong Ntav g popdng ‘Male’ kat ‘All Sexes’.
‘ETOL, LE TO TPWTO query, To omoio adopoloe acOeveic pe To GUAO va eival apoeviko, epdavi-
leL to amotéleopa 12. Emetta, pe 1o SeutEPO query, To onoio adopovoe aoBeveic pe to PpuAo
va gival BnAuko, epdavilel to anotédeopa 0, TOU onUAivel OTL SEV UTIPXAV TIEPUMTWOELS Ba-
VATWV OTLC OoTtoleg 0 aoBeveig va €xel pévo BnAukod puAo. TENog, e To Tpito query, To onoio
adopouoe aoBeveig kat and ta dvo PpuAa, epdavilel To anotéAeopa 17. JUPUMEPACUATIKA, £-
Xoupe 12+17=29 aobeveic mou to pUAo TOUG NTAV APCEVIKO Katl 0+17=17 acBeveig mou to PpU-
Ao Tou¢ Atav BNAUKO. EMopEVwG, Toug EPLOGOTEPOUC BavAToug Toug eixav aoBeveig mou to

$UAO TOUC ATOV APOEVLKO.

Mowa TtepLoyn eixe Toug meploocotepoug Bavatouc anod Covid-19;



Anavtnon: Toug meplooodtepoug Bavatoug amo Covid-19 mapouciacav acBeveic mou Katol-
Kouoav ot Hvwuéveg MoAtteleg pue oUVOALKO aplBuo Bavatwy va sival 29.

Queryl: MATCH (n:Patient) WHERE (n.State='United States') RETURN count(n) as count

N neodj@bolt;//localhost:7687/neodj - Neodj Browser

File Edit View Window Help Developer

MATCH (n:Patient) WHERE (n.State='United States') RETURN count(n) as count P T &

B count

29

Started streaming 1 records after 8 ms and completed after 16 ms

Ewéva 39 Ztnv napandvw Kova QAlVETAL UE TNV XPrion VO query oto neodj, o cUVoALKOC aptdudc Gavatwv

TTOU Qpopd A0BEVEIC TTOU KATOLKOUV oTi¢ Hvwuévec MoAlteisg.

Query2: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin="All') RETURN count(n) as count

N neodj@bolt;//localhost: 7687 /neodj - Neodj Browser

File Edit View Window Help Developer

| ] X
2 ~ X
MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin="Al1") RETURN count(n) as count P & &
==] count
“Table
A "
Text

Started streaming 1 records in less than 1 ms and completed after 8 ms

Ewkova 40 Ztnv mapandavw KOV QUIVETAL LUE TV XPHON VO query oTo neodj, o cuVoAIKOG aptBuog Bavatwy

TTOU alpopd o TFEVEIC TTOU KATOLKOUV O€ OAEC TIG NITEIPOUC.

Query3: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin="'Hispanic') RETURN count(n) as

count



N neodj@bolt//localhost7687/neod] - Neo4j Browser

File Edit View Window Help Developer

P S X
=2 ~ x
P =

MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin="Hispanic') RETURN count(n) as count

==] count
Table
A ‘

Started streaming 1 records in less than 1 ms and completed in less than 1 ms.

Ewéva 41 Ztnv napandvw KOV QAIVETAL UE TNV XPron EVOC query oTo neodj, o cuvoAlkog aptduog Savatwv

TTOU apopd aoBEVEIC TTOU KATOLKOUV oTnV lomavia.

Query4: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin="Non-Hispanic American Indian or

Alaska Native') RETURN count(n) as count

N neodj@bolt//localhost7687/neodj - Neo4j Browser

File Edit View Window Help Developer

MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='Non-Hispanic American Indian or Alaska >
Native') RETURN count(n) as count

B count
“Table

2

Started streaming 1 records in less than 1 ms and completed in less than 1 ms.
Ewkova 42 3tnv mapanavw KOV QUIVETAL LUE TV XPHON EVOC query oto neodj, o cuvoAlkog aptBuoc Bavatwy

TIoU aupopd aodeveic mou uevouv atnv Auepikn, otnv Ivéia rj otnv AAdoka.

Query5: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='"Non-Hispanic Asian') RETURN

count(n) as count



N neodj@bolt//localhost7687/necd] - Neo4j Browser

File Edit View Window Help Developer

P .~ X
=2 ~ x
MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='Non-Hispanic Asian') RETURN count(n) as b oo e
count
==] count
Table
A 2
Tod

Started streaming 1 records in less than 1 ms and completed after 8 ms.

Ewéva 43 Ztnv napandvw KOV QAIVETAL UE TNV XPron EVOC query oto neodj, o cuvoAlkog aptduog Savatwv

TTOU apopd aoBEVEIC TTOU KATOLKOUV oTnVv Acia.

Query6: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='"Non-Hispanic Black') RETURN

count(n) as count

N neodj@bolt//localhost.7687/neodj - Neodj Browser

File Edit View Window Help Developer

> X
b4 ~ x
MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='Non-Hispanic Black') RETURN count(n) as bl o«
count
==] count
Table
A 2
Text

Started streaming 1 records in less than 1 ms and completed in less than 1 ms.

Ewkova 44 Stnv mapanavw KoV QAIVETAL UE TV XPHNOoN VOS¢ query oTo neodj, o cuvoAikoc aptdudc Savatwv

TTOU apopd o JEVEIC TTOU QVIKOUV OTNV UaUpn QUAI).

Query7: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin="Non-Hispanic Native Hawaiian or

Other Pacific Islander') RETURN count(n) as count



N neodj@bolt//localhost.7687/neo4j - Neodj Browser

File Edit View Window Help Developer

MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='Non-Hispanic Native Hawaiian or Other > =
Pacific Islander') RETURN count(n) as count

==] count

2

Started streaming 1 records in less than 1 ms and completed in less than 1 ms.
Ewova 45 Ztnv napandvw ekova QalvVeETaL UE TNV XPrion EVOC query oto neodj, o cuvoAlkoc aptduog davatwv

TTOU apopd aoBeveic mou Uévouv otnv XabBdn n yevikd vnolwTteg Tou Elpnvikou Qkeavou.

Query8: MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='"Non-Hispanic White') RETURN

count(n) as count

N neodj@bolt://localhost:7687/neo4) - Neodj Browser

File Edit View Window Help Developer

> . X
4 ~ x
MATCH (n:Patient) WHERE (n.RaceorHispanicOrigin='Non-Hispanic White') RETURN count(n) as PO
count
==] count

Started streaming 1 records after 8 ms and completed after 8 ms.

Ewkéva 46 Ztnv napandvw KOV QAIVETAL UE TNV XPron VO query oto neodj, o cuVoALKOC aptduoc Bavatwv

TTOU Qpopd AOBEVEIC TTOU aVIIKOUV OTNV AEUKN (QUAN.

Ene€nynon: Na va Bpebei mola meploxn €ixe toug meplocodtepouc Bavatoug amnod Covid-19, é-
TIPETIE TPWTA VO UTIOAOYLOTOUV EEXwPLOTA oL aplBpol BavAatwy twv acBevwv OTIE TIEPLOXEG
TIou HEeAETHONKav. Autol oL aplBpol NTav o GUVOALKOG aplOpog Bavatwy acBevwy Tou PEVouv
0TI Hvwpéveg NoAtteleg mou ival 29 MEPUTTWOEL], O CUVOALIKOC aplOpog Bavatwv acBsvwv
TIOU KOTOLKOUV O€ OAEG TLG NTElpou¢ Ttou eival 11 MEPUTTWOELS, 0 CUVOALKOG aplBuog Bavatwv

00Bevwv TIoU PEVouV oTNV lomavia TTou €ival 2 MEPUTTWOELS, O CUVOALKOG aplOuog Bavatwv



000evwVv TToU HEVouV otnv ApepLkr, otnv Ivdia ) otnv AAAOKO TTOU €lvail 2 TIEPUTTWOELG, O OU-
VOALKOG aplBuog Bavatwyv acBevwy ou pévouv otnv Acila ou elval 2 TIEPUTTWOELG, O CUVOAL-
KOG aplBuog Bavatwyv acbBevwyv mou avrikouv otnv pavpn GuAn Tou €ival 2 MEPUTTWOELS, O
OUVOALKOG aplBpog Bavatwy acBevwv mou PEvouv otnv Xafan rf yevika vnolwteg tou Elpnvt-
KoU QKeavou ToU €lval 2 MEPUTTWOELS KOL O OUVOALKOG aplOuodg Bavatwy acbevwv mou avi-
KOUuv oTnV Agukr GUAN ToU €lval 2 TEPUTTWOELG. ZUMMEPOOUATIKA, O MEYAAUTEPOG CUVOALKOG
oaplBuog Bavatwv and Covid-19 eival o 29 kal avtiotolxel otou¢ acBeveic mou katolkouoav

oTLG Hvwpéveg MoAttelec.

e [owa nAkia pooPale neplocotepo o Covid-19;
Anavinon: Méoa amnod tv PeEAETN TwV Se60UEVWY TIOU XpnoLdomolinkav ¢ailvetal mwe Kiv-
Suvelouv neplocotepo 6ooL aoBeveig eival vedtepol amo 1 £€Toug | N nAkia Toug eival péxpL
Ta 54 €1n.

Queryl: MATCH (n:Patient) WHERE (n.AgeGroup="'All Ages') RETURN count(n) as count

N neodj@bolt//localhost7687/neo4) - Neodj Browser — [m] X

File Edit View Window Help Developer

MATCH (n:Patient) WHERE (n.AgeGroup='All Ages') RETURN count(n) as count P T o

B count

2

Started streaming 1 records in less than 1 ms and completed in less than 1 ms
Ewova 47 3tnv mapanavw KOV QUIVETAL LUE TV XPHON EVOC query oTo neodj, o cuvoAlkog aptduog Bavatwy

TTOU alpopd o TFeVEIC OAWV TWV NALKLWV.

Query2: MATCH (n:Patient) WHERE (n.AgeGroup='Under 1 year') RETURN count(n) as count



N neodj@bolt://localhost7687/neod] - Neodj Browser

File Edit View Window Help Developer

MATCH (n:Patient) WHERE (n.AgeGroup='Under 1 year') RETURN count(n) as count P o L
==] count
Table
A ‘
Text

Started streaming 1 records in less than 1 ms and completed after 8 ms

Ewkéva 48 Ztnv napandvw Kova QAIVETAL UE TNV XPrion VO query oto neodj, o cUVOALKOC aptdudc Gavatwv

TToU aopd aoBeveic Twv omoiov N nAtkia eivat KATw TOU EVOC ETOUC.

Query3: MATCH (n:Patient) WHERE (n.AgeGroup="First 17 years') RETURN count(n) as count

N neodj@bolt//localhost7687/neod] - Neodj Browser

File Edit View Window Help Developer

P S X
2 ~ X
MATCH (n:Patient) WHERE (n.AgeGroup='First 17 years') RETURN count(n) as count P &
==] count
Table
A :
Text

Started streaming 1 records after 88 ms and completed after 96 ms.

Ewkéva 49 Ztnv napandvw KOV QAIVETAL UE TNV XPron EVOC query oTo neodj, o cuvoAlko¢ aptduog Savatwv

TTOU aopd aoBeveic twv omoiov N nAtkia ivat uéypt to 170 £tog.

Query4: MATCH (n:Patient) WHERE (n.AgeGroup="'1-4 years') RETURN count(n) as count



N neodj@bolt//localhost7687/neod]j - Neo4j Browser

File Edit View Window Help Developer

P o~ X
2 ~ « X
MATCH (n:Patient) WHERE (n.AgeGroup='1-4 years') RETURN count(n) as count P O wow
B count
Table
A 2
:E‘\
&3

Started streaming 1 records in less than 1 ms and completed in less than 1 ms.

Ewkova 50 Ztnv napandavw ikova QAiVETAL UE TNV XpNon VoG query oto heodj, o cuVoAlko¢ aptduoc Savatwv

TTOU apopd aoBeveic twv omoiov N nAtkia eivat uetaév 1-4 etwv.

Query5: MATCH (n:Patient) WHERE (n.AgeGroup='5-14 years') RETURN count(n) as count

N neodj@bolt//localhost:7687/neod] - Neo4j Browser

File Edit View Window Help Developer

P S X
= ~ > X
MATCH (n:Patient) WHERE (n.AgeGroup='5-14 years') RETURN count(n) as count P o &
==] count
Table
A ‘
Text

Started streaming 1 records in less than 1 ms and completed in less than 1 ms.
Ewkéva 51 Ztnv napandvw eikova QAIVETAL UE TNV XPron VO query oto neodj, o cuVoALkO¢ aptduoc Gavatwv

TToU aopd aoBeveic twv omoiov N nAtkia eivat uetaév 5-14 etwv.

Query6: MATCH (n:Patient) WHERE (n.AgeGroup="'15-24 years') RETURN count(n) as count



N neodj@bolt//localhost:7687/neod] - Neo4j Browser

File Edit View Window Help Developer

S x
=2 ~ X
P o

MATCH (n:Patient) WHERE (n.AgeGroup='15-24 years') RETURN count(n) as count

==] count

2

Started streaming 1 records after 8 ms and completed after 8 ms.

Ewkova 52 Ztnv napandavw ikova QAiVETAL UE TNV XpNon VoG query oto heodj, o cuvoAlkoc aptduoc Savatwv

TTOU apopd aoBeveic Twv ormoiov N nAtkia givor petaév 15-24 stwv.

Query7: MATCH (n:Patient) WHERE (n.AgeGroup="'18-29 years') RETURN count(n) as count

1 neodj@bolt//localhost.7687/neodj - Neodj Browser

File Edit View Window Help Developer

| 4 » X
=2 ~ x
P T

MATCH (n:Patient) WHERE (n.AgeGroup='18-29 years') RETURN count(n) as count

==] count
Table

A z

:E t

Started streaming 1 records after 8 ms and completed after 11 ms

Ewova 53 Ztnv mapandavw eLkova QaiveTal UE TV xpHon Vo query oto neodj, o cuvoAikoc aptdudc Savatwv

Tou apopd aodeveic Twv omoiov n nAikia eivat uetaéo 18-29 etwv.

Query8: MATCH (n:Patient) WHERE (n.AgeGroup='30-39 years') RETURN count(n) as count



N neodj@bolt://localhost: 7687 /meo4] - Neo4j Browser

File Edit View Window Help Developer

| X
2 ~ x
MATCH (n:Patient) WHERE (n.AgeGroup='30-39 years') RETURN count(n) as count P T &
==] count
Table
A ’

Started streaming 1 records in less than 1 ms and completed after 8 ms

Eikova 54 Ztnv napandvw ikova QAIVETAL UE TV XpNon EVOC query oto neodj, o cuVoALko¢ aptduoc Savatwv

TTOU apopd aoBeveic Twv omoiov N nAikia givat puetaév 30-39 etwv.

Query9: MATCH (n:Patient) WHERE (n.AgeGroup='35-44 years') RETURN count(n) as count

N neodj@bolt//localhost7687/necd] - Neodj Browser

File Edit View Window Help Developer

P S X
=2 ~ x
MATCH (n:Patient) WHERE (n.AgeGroup='35-44 years') RETURN count(n) as count P &
=] count
Table
A :
:E‘|

Started streaming 1 records in less than 1 ms and completed after 8 ms.

Ewova 55 Stnv mapandavw eikova Qaivetal e TV xprNon evog query oto neodj, o cuvoAikoc aptdudc Savatwv

ToU apopd aodeveic Twv omoiov n nAkia eivat uetaév 35-44 etwv.

Query10: MATCH (n:Patient) WHERE (n.AgeGroup="'40-49 years') RETURN count(n) as count



N neodj@bolt//localhost:7687/neodj - Neodj Browser

File Edit View Window Help Developer

P S X
= ~ X
MATCH (n:Patient) WHERE (n.AgeGroup='40-49 years') RETURN count(n) as count P T L
==] count
Tabie
A ?
Text

Started streaming 1 records in less than 1 ms and completed in less than 1 ms.
Eikova 56 Ztnv napandavw kova QAIVETAL UE TNV XPron VO query oTo neodj, o cuvoAlkog aptduog Savatwv

TTOU apopd aoBeveic twv omoiov N nAtkia givar UeTaél 40-49 eTtwv.

Queryll: MATCH (n:Patient) WHERE (n.AgeGroup="'45-54 years') RETURN count(n) as count

N neodj@bolt://localhost.7687/nec4dj - Neodj Browser

File Edit View Window Help Developer

| 4 » X
2 ~ x
MATCH (n:Patient) WHERE (n.AgeGroup='45-54 years') RETURN count(n) as count P =
==] count
Table
A ’
Text

Started streaming 1 records after 8 ms and completed after 8 ms

Ewkéva 57 Ztnv napandvw ikova QAIVETAL UE TNV XPrion VO query oto neodj, o cuVoALkO¢ aptduoc avatwv

TToU aopd aoBeveic twv omoiov N nAtkia eivat uetaév 45-54 etwv.

Query12: MATCH (n:Patient) WHERE (n.AgeGroup='50-64 years') RETURN count(n) as count



N neodj@bolt://localhost:7687/neodj - Neodj Browser

File Edit View Window Help Developer

MATCH (n:Patient) WHERE (n.AgeGroup='50-64 years') RETURN count(n) as count

BB count

1

Started streaming 1 records after 8 ms and completed after 8 ms
Eikova 58 Ztnv napandavw ikova QAIVETAL UE TNV XPron VO query oTo neodj, o cuvoAlkog aptduog Savatwv

TTOU apopd aoBeveic Twv omoiov N nAtkia eivar UeTaél 50-64 eTwv.

Query13: MATCH (n:Patient) WHERE (n.AgeGroup='55-64 years') RETURN count(n) as count

N neodj@bolt//localhost7687/neodj - Neodj Browser

File Edit View Window Help Developer

MATCH (n:Patient) WHERE (n.AgeGroup='55-64 years') RETURN count(n) as count

==] count

1

Started streaming 1 records in less than 1 ms and completed in less than 1 ms

Ewova 59 Stnv mapandavw eLkova QaIVETAL LUE TV XPHOoN VO query oto neodj, o ouvoAikoc aptdudc Savatwv

ou apopd agdeveic Twv omoiov n nAkia eival Uetaél 55-64 etwv.

Queryl4: MATCH (n:Patient) WHERE (n.AgeGroup='65-74 years') RETURN count(n) as count



N neodj@bolt//localhost7687/neod] - Neo4j Browser

File Edit View Window Help Developer

P S~ X
i ~ x
MATCH (n:Patient) WHERE (n.AgeGroup='65-74 years') RETURN count(n) as count P B &
== count
“Table
"f\"‘ 1
Text

Started streaming 1 records in less than 1 ms and completed in less than 1 ms.

Ewéva 60 Ztnv napandvw KOV QAIVETAL UE TNV XPron EVOC query oTo neodj, o cuvoAlkog aptduog Savatwv

TTOU apopd aocBeveic twv omoiov N nAtkia eivat uetaév 65-74 etwv.

Query15: MATCH (n:Patient) WHERE (n.AgeGroup='75-84 years') RETURN count(n) as count

N neodj@bolt//localhost.7687/neod] - Neodj Browser

File Edit View Window Help Developer

> > X
= ~ x
MATCH (n:Patient) WHERE (n.AgeGroup='75-84 years') RETURN count(n) as count P v o=
==] count
Table
A !
Text

Started streaming 1 records after 24 ms and completed after 32 ms
Ewkéva 61 Ztnv napandvw KOV QAIVETAL UE TNV XPron EVOC query oTo neodj, o cuvoAlkog aptduog Savatwv

TTOU apopd aocBeveic twv omoiov N nAtkia eivar Uetaél 75-84 etwv.

Query16: MATCH (n:Patient) WHERE (n.AgeGroup='85 years and over years') RETURN count(n)

as count



N neodj@bolt//localhost7687/necdj - Neodj Browser - m] X

File Edit View Window Help Developer

MATCH (n:Patient) WHERE (n.AgeGroup='85 years and over') RETURN count(n) as count P &

==] count

1

Started streaming 1 records after 8 ms and completed after 8 ms.
Eikova 62 Ztnv napandvw KOV QAIVETOL UE TNV XPNon EVOC query oto neodj, o cuvoALko¢ aptduoc Savatwv

TTOU apopd aoBeveic Twv omoiov N nAtkia eivat armo 85 eTwv Kat mavw.

Query17: MATCH (n:Patient) WHERE (n.AgeGroup='25-34 years') RETURN count(n) as count

1 neodj@bolt//localnost.7687/necd) - Neo4dj Browser - [m] X

File Edit View Window Help Developer

MATCH (n:Patient) WHERE (n.AgeGroup='25-34 years') RETURN count(n) as count P &

==] count

2

Started streaming 1 records after 8 ms and completed after 8 ms
Ewkéva 63 Ztnv napandvw KOV QAIVETAL UE TNV XPron EVOC query oTo neodj, o cuvoAlkdg aptduog Savatwv

TTOU apopd aoBeveic twv omoiov N nAtkia givat uetaéu 25-34 etwv.

Ene€nynon: MNa va Bpebel mota nAkia npocPale neplocdtepo o Covid-19, Empene mpwrta vo
UTTOAOYLOTOUV EEXWPLOTA OL cUVOALKOL aplBuol Bavatwy Twv acBevwy ava NAKLOKA cUVOAQ.
Ta NALKLAKA GUVOAQ TTOU HEAETAONKAV ATAV KATW OO €VOG £TOUC, Ta TpwTa 17 Xxpovia, nAtkia
HeTalL 1-4 eTwv, nAkio petagy 18-29 etwv, nAwio petalv 30-39 etwv, nAwio petalv 35-44
£TWV, NAKia petafL 40-49 etwv, nAkia petal 45-54 etwv, nAkkia petall 50-64 stwv, nAkia
HETAL 55-64 €Twv, nAkia LeETAEL 65-74 eTwv, nAwkia petafl 75-84 etwv, nAkkia amod 85 etwv

Kol Tavw, NAkia petafl 25-34 €Twv KoL €vol GUVOAO TIOU TIEPLEXEL TIEPLTTTWOELG OO OAEG TLG



NAkigg. EtoL, péoa amod tnv peAétn twv dedopévwy mou xpnolpomnol)tnkav paivetal mwe Kiv-
Suvelouv MepLocoTePO OooL 0oBeveig elval veotepol amo 1 £€Toug 1 n nAkia Toug ival péxpL
ta 54 £1n. Enewta, kivduvelouv ol aoBeveig TTOu avikouv oTo NAKLOKO oUVOAO Twv 55-64 eTwv
Kol TEAOG, KLvduveUOUV ALlyOTEPO OL a0BEVELG TTOU avrKOouv 0TO NALKLAKO oUVOAO amo 65 eTwv

KOLL TLAVW.

210 onueilo auto, oAokAnpwveTal To KepAAaLo 4° Kal TAPAKATW OTo KePAAALo 5° UTIApXOUV Ta OUu-

UmEpAoUATa Ta onola KatéAn&e n oAokApwon TNG €PEUVAC.



Kedalaio 5°: AloteAEopotol EPEVVOLG

Elcaywyn:

Me tnv Onuoupyia tou Tpadou lvwong KoL TNV OmAvinon Twv epwinuatwv (queries)

OUYKeVTPWONKav kamola amoteAéopota. Ol EpWTINCELS Kal Ta amoteAéopata mou Sle€nyxbnoav,

daivovtal otov mapakATw Tivaka.

5.1 Nivakag EpWTACEWV KOl ALTTOTEAECUATWV EPEVVOLG

EpwTtr)oeLg AmnoteAéoparta

1n

Mowa oaoBévela elvalt auty mou o€
ouvbuoopd pe tov Covid-19 mpokoAel
TOUG TEpLocOTEPOUG  Bavdatoug o€

0.00eveig;

OL neplocotepol aoBeveic mou katéAn&av
dailvetal mwg vooovuoav HOVO Omd TOV
Covid-19 kal mwg Atav LyLeig kat dev elyav
Kamota dAAn acBévela, adol 0 GUVOALKOG
aplBuog Bavatwyv autng TnG Katnyoplag
acBsvwyv Ntav 74.012 kol 0 CUVOALKOG Q-
pLOUOC Bavatwy OAWV TWV TEPUTTWOEWV

Arav 137.380.

pAl

Mota eival n MPWTN KOTA OeLpd acBévela
Tou og ouvduaopo pe tov Covid-19, mou
TiPOKOAEL TOUG TieplocOTEPOUC Bavdatoug

oe aoBeveic;

OL meplocotepol Bavatol acBevwv TOU
vooouv nén amo tov Covid-19, daivetot
TG elval ekelvol Tou €xouv 0.oB€veLeg TTou
adopouv tnv Kapdld, adol 0 GUVOALKOG
oplBuoe Bavatwyv outng TNG Katnyopiag
oacBevwv Ntav 15.766 Kal O GUVOALKOG
0plBuoCg Bavatwy OAWV TwV MEPUTTWOEWY

ftav 137.380.

3N

Mota eival n agBévela mou oe cuVOUACUO
pe tov Covid-19 mpokalel Toug AlyoTepoUg

Bavatoug os aoBeveig;

Ta Awyotepa Kpouopata BOavdtwv mou
adopouv aocbeveig, mou vooouv ndn amno

tov Covid-19, daivetal nmwg Ta €XOUV




0.00eveig mou eudavilouV CUUTTTWHOTO KoL
€YOUV LN  GUCLOAOYLIKA  KALWVIKA KoL
€pyooTnplaka  eupnuata, adol o
OUVOALKOC 0plBpog Bavatwv autng Tng
Kkatnyoplag acBevwv ntav 689 kot o
OUVOALKOC aplBuog Bavatwv OAwv Twv

TEPUTTWOEWY NTav 137.380.

4n

To TeEPLOCOTEPA KPOUGUATO TIPOEPXOVTOV
and tov Covid-19 Multiple Cause 1 tov

Covid-19 Underlying Cause;

Ta meplocdtepa  Kpouopata Bavatwy
€xouv po€ABeL ano tov Covid-19 Underly-
ing Cause, adol 0 OUVOAIKOG aplBuoC
Bavatwv autrng tng Katnyoplag acBevwv
Atav 9.638, svw 0 OUVOALKOG aplOuoC
Bavatwv amd tnv mepimtwon Covid-19

Multiple Cause ftav 9.239.

gn

Nwg UTTIOPOULE va OVTAN|OOUUE
mAnpodopieg amo tov Mpado MNvwong; Mo
TMapAdEyUA, QMO TOlEG OOBEVELEG
voonoav acBeveic mou to GpUAO Toug ATOV
OPOEVIKO KOl Ttola GAAOL XOPOKTNPLOTIKA

glyav avtol ol acBeveic;

Me TO query, TIOU UTAPXEL OTNV UTO
evotnta. 4.3 KAl  QmOVIAEL  OTnV
OUVKEKPLUEVN €PWTNON, WUTOPOUME VO
TIAPOULE TANPOdOPIEG ylo OAOUG TOUG
0.0Beveig ov To PpUAO TOUG Eival OPCEVLKO.
AVOAUTLKOTEPO, MIMOPOULE VO TIAPOUUE
mAnpodopieg yla TtV nAkia, tov TOMO
Kataywyng, OAeG TIC aoBévele¢ amod TIC
ormolec €xeL voonoel, KoBwg Kal TG

NUEPOUNVIEG KaTaypadG TWV CUUBAVIWV.

6"

Mowo $pUAo eixe Toug Meplocotepoug Oa-

vartoug amno Covid-19;

Toug meplocotepoug Bavatoug toug eiyav

000gveic mou To GUAO TOUC HTAV APOEVLKO.




7N

Mol TEPLOXN EIXE TOUG TIEPLOCOTEPOUC

Bavatoug amo Covid-19;

Toug meploootepoug Bavatoug amd Covid-
19 mapouaciacayv ooBeveig TIou

KaTolkouoav otig Hvwpéveg MoAwteiec.

8n

Mowa nAwkia mpooPale TeplocOTEPO O

Covid-19;

Méoa amd tnv HeAETN TWV SeSoUEVWY TTOU
XpnoLlpomnotnénkav daivetat wg
KLVOUVEUOUV TEPLOCOTEPO OOCOL a0Beveig
elvat veotepol amo 1 £€toug 1 N nAwkia Toug

elval péxpL ta 54 £tn.

Méoa amod Ta anmoTEAECUATO AUTA KATAANYOULE OE ONUAVTIKA CUUTIEPACUATA, TA omola e€nyouvtal

0TO 6° KepaAalo.




Kedbalaio 6°: Zupumepdopata Kot LOEEC yla HUEAAOVTILIKN

Epeuva

6.1 Zuunepaocpato

To CUUTEPACHOTA TIOU UTTOPOULE VO OTTOKOUIOOU E aTtod Ta anoteAéopata mou avoadpEpOnkav oto 5°

KepaAalo eival TOAAAQ. Ta CUUTIEPACHOTA AUTA Elval:

Tnv xpovikn mepiodo 2020-2023 kat pe Baon ta Sedopéva mou HEAETAONKAV, O CUVOALKOG

oplOuog Bavatwy nrav 137.380.

Ol neplocotepol acBeveic mou vooouoav amnd tov Covid-19 kat dev elxav kamowa aAAn acOE-
VELQ, €LYV TOUG TIEPLOCOTEPOUC BavAaToug amod Toug acBeveig, mou eixav Kol AAAEC 0l0DEveLEG.

O akpBng ouVOAIKOG aplBUOC Bavatwy autn¢ TnG Mepimtwong nrtav 74.012.

Ot aoBeveic ol omoiol gixav én aoBéveleg NG KApSLAG Kal LETA vooouoav amnod tov Covid-19,
daivetal nwg eiyav Toug MeplocdTEPOUC Bavatoug oe ouykplon pe aoBeveig mou eixav Covid-
19 kat kamnota aAAn acBévela. O akpBr¢ GUVOALKOC aplBUOg BavaTtwy auTr¢ TG Katnyoplag

ntav 15.766.

OL aoBeveig oL omoiol gudavilov NéN CUPMTWHOTO Kal €ixov KN PuUOLOAOYLKA KALWVLIKA Kol
EPYOOTNPLAKA EUPNUATA KoL UETA vooouoav amo tov Covid-19, ¢aivetal nmwg eiyav toug
Alyotepoug Bavatoug o olykplon pe acBeveic mou eixav Covid-19 kat kamola AAAN acBEévela.
O akplBAG ouVvoAlkOg aplBuog Bavatwy authg tng katnyoplag ntav 689, mou sivat to 0,8%

TWV BavATwy TNE XPOVLIKNG TIEPLOSOU TIOU HEAETAONKE.

Ta meploootepa Kpouopota Bavatwv mou £xouv TPogABel amd tov Covid-19 eival tng
nepimtwong Underlying Cause kat oxt tng Covid-19 Multiple Cause. Autd onuaivel, mwg
UTIEPTEPOUV OL IEPUTTWOELG Bavatwy, oTig onoiec o Covid-19 eival umokeipevn attia Bavatou
Kal eipoote BEBatol, mwe o aoBevig voooloe amnod Covid-19. AvaAuTtikotepa, n attia Bavatou
AOyw COVID-19 umoloyiletal avefaptnta amd T PO UTIAPYXOUCEC KATAOTACELS UYELQC TOU

006gvouc. H onuaoio autwy Twy TTEPUTTWOEWV avaypAadeTalL oTnV UMo evotnta 4.4.1.



VI.

VII.

VIII.

Ou lpadotl MNvwoelg sival omoudaia epyaleia tpododotnong Kol Taxeiag eUpeong tNg
nmAnpodopiag. Autd amodelkvUeTOL LLE TO query, TOU xpnolpomow)nke ywa va Sobel
QMAVTNON OTO TEUTITO EPWTNUA. ZUYKEKPLUEVA, €ylve duvatn n AviAnon mAnpodoplwy yla
TOUuG 0oBevelg, TIOU €ixav KOO XOPAKTNPLOTIKO TO apoevikd GpUAO. AUTEC oL Anpodopieg
adopovoav TNV nAKia, TOV TOTO KATOywyng, OAEC T aoBéveleg tou acBevolC Kal TLg

NUEPOUNVIEG KaTtaypadn TwV CUUPBAVTIWV.

Toug meploodtepoug Bavdatoug toug eixav aobeveic mou to GUAO TOUG NTAV QAPOEVIKO.
Emopévwg, odaivetal mwg oL dAvBpwrmol, Twv omolwv to ¢UAO elval apoevikd, £€Xouv

TIEPLOCOTEPO Kivduvo va meBavouv amno tov COVID-19.

Toug neplocotepoug Bavatoug amod Covid-19 mapouciacav acBevVelG TOU KATOLKOUGAV OTLG

Hvwpéveg MoAteleg.

Méoa amod tnv HeAETn Twv Sedopévwy, Tou xpnotpomolndnkav, ¢ailvetal mwe Kvduvelouv

TIEPLOOOTEPO O00L a0Beveig elvat vedTtepoL amo 1 £Touc f n NAKia Toug elvat péxpL ta 54 £1n.

To mapakatw daypappa ekdppalel Eexwplotd Tov KABE GUVOALKO aplOUO BavaTwy yLa OAEG TIG

a00€veleg TTOU PEAETONKAV.

JUVOALKOG aplBuog Bavatwy amo aoBEveLleg TNV Xpovikn Tiepiodo

2020-2023
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AcBéveleg

B JUVOALKOG aplBudg Bavatwy ano acBEéveleg tnv xpovikn nmeplodo 2020-2023



Mapakdtw OomelkovileTal pia TiTo, TOU QVIUTPOCOWTEVEL TOL TIOCOOTA ETMIKVOUVOTNTOG

Bavdtou amnd Covid-19 ava nAwiakni opdada.

Nocoota Oavatwv ava NALKLOLKO cUVOAOo Ao
tov Covid-19

W Nedtepol Tou 10¢ £TOUG Kol HEXPL
Ta 54 xpovia

M ATto 55 €wg 64 eTwV

W ATt 65 £TWV KOl AVW

BéBala Ba pmopoloav va yivouv Kal HEANOVTIKEG €PEUVEC WG CUVEXELD TNG EPEUVAC AUTAG. 2TO UTO

evotnTa 6.2 mopatiBevral KATOLEG LOEEC YLa LEANOVTLKEG EPEUVEG.

6.2 16€£¢ yLa peAAOVTIKA €pEUVAL

H ouykekpluévn €peuva Ba pmopolOE n TMPAYUATEUCN TNG MEAETNG va NTAV TEPLOCOTEPO
OTTOTEAECHATLKI KOL KOTA ETEKTACN TA CUUTIEPACHATA VO [TAV TILO OTOXEUUEVA OV:

i. Yrmnpxav 6eSopéva mou va Seiyvouv TNV cuyyEeVIKN oxéon Kamolwv acBsvwv. Me ta dedouéva
outa, 6a prmopovoav va Byouv CUMMEPACHATO WC TTPOC TNV KAnpovouLkotnta. Mo mapadelyua,
av voonAevovtayv pe Covid-19 dUo aoBeveig ou eixav mpwto Babuod cuyyEVeLag Ko 0TO TEAOG
néBatvay, Oa pmopouoe va eEETOOTEL TO EVOEXOUEVO UTIOOTAONG KOG oBEveLag i xapnAou

OVOCOTIOLNTLKOU OTNV OLKOYEVELX LECW KANPOVOULKOTNTAG.



ii. YInpxov oTolela OXETIKA LE TOV XELPLOUO TNG KOTAOTAONC Amd TOV UYELOVOULKO Topéa. Me
auta ta dedopéva Ba ntav Suvatov, va eAeyxbel av pnmopoloe va xpnotonolnBei kaAUTtepa n
TEXVOAOYLO YLOL TNV AVTIUETWTTLON TWV TMPOBANUATWV.

iii. Yrpxav OTolEld OXETIKA HE TNV EVNUEPWON Kol TNV ekmaibeuon Ttwv €8IKWV yLa TIG
duvatdtnteg mou mpoodEPEL N TEXVoAoyla Kal TwWE UmopoUlV va tnv Xelplotouv. Eival évag
OKOUO TPOTOG E Tov omoio Ba eAeyxotav av Ba av prmopoloe va xpnolponotndel kaAutepa n

TEXVOAOYLO YL TNV AVTIUETWITLON TWV TPORANUATWY KAl TV HElWON Twv Bavatwv.

Emopévwg, Ba pumopouoe va yivel pia HEAAOVTIKH £pEuva TAVW OTOV TOUEQ TNG UYELOG Kal TV Xprion
Mpadwv Nvwong oe autdv He TNV Poodnkn kamowwv dedopévwy. Ta dedouéva auta eivat n mbavn
OUYYEVELQ TwV a00eVwY, 0 XELPLOUOG TN KOTAOTOONG armd Toug e8IKOUC Kal n ekmaideuon Kal yvwon

TwV 8IKWV Mavw otoug MNpddoug Nvwong kat Tnv xprion Touc.
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