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Evyaprotisg

Ba Nfela apykd vo EKPPAc® TIG EVYAPLOTIEG LoV TNV EMPAETOVCH KOONYRTPLAL LoV,
Ap. EAntida Kepavvodh — IMoamaniiod yia tnv eukatpia mou pou §66nke yla tnv eniteuén
NG MEAETNG auTNG. Oa NBeAa akOUN va TV ELYOPICTHCH Yo TN cvveyn Pondela Kot
oTPEN TOL OV £YEl TPOGEPEPEL KATA TN OAPKEW TNG EKTOVNONG TNG TAPOVCAG
OUTAMUOTIKNG Hov gpyaciag. H Babla tng yvwon, kabwg kot ot CUMBOUAEG KAl N CwOTN
kaBodrynon ¢ Atav KaBopLOTIKEG yLa TNV ETLTUXN OAOKANPpwaON TG SUTAWMATIKAC LOU

epyaoiag. OL yVWOELG TToU £XW AmoKOUoeL amd Tn cuvepyaoia pag eival TOAUTILEG.

®a Nbeha, emiong, va evyoploTNo® BEPIA TO PIMKO Kot OIKOYEVELNKO LoV TTEPBAALOV
7ov otdOnke dimha pov kaf’ OAN TN SLAPKELD TNG EKTOVNONG TNG EPYUGIOG OV, KOOMG
KoL Ylo T CLUVEYN OTAPLEN Ko TV NOLKr CUUIOPAOTAOT TOUG G OAN TNV JAPKELD TV

GTOVOMV LLOV.



IHepiinyn

H Oduwmhopatiky avtq gpyacio evtdoocetar oto gvpbtepo medio g Teyvntig
Nonuoovvng omv latpwkn (Artificial Intelligence in Medicine). Emkevipdvetal otnv
AVATOPACTOCT] Kol ENEEEPYOCIO TOV YPOVIKAOV TEPLOPICUMY GE EQPAPUOYEG OAYVOONG
oV latpwn pe Pdon v viomoinon g apnpnuévng doung ATG (Abstract Temporal
Graph). H enilvon dayvootikdv mpoPfAnudtov cvveyilel va Tpocerkdel PeEYAlo
EPELVNTIKO eVOLAPEPOV AOY® T®V OAPOPOV OVOIKT®OV CNTNUAT®V OV OTOTEAOVV
TpOKANoT. Mia tétola TpoOKANoN glval 1 AvamopdoTacn Kot 0 GLAAOYIGHOG LE XPpOVo,

Kupimg N avarapdoToon Kot 1 eneCepyacio YPOVIKMY TEPLOPIGUOV.

H wtpwn dudyvoon emikevipovetor yopo amd acBiveleg Kol 10 16TOPKO TV vrd
duyvaon acBevav. Tdéco ta poviéda tov acheveldv, 0G0 Kol To IGTOPIKA TOV acHevdv
amoTELOVV SLUVOUIKES KOTAGTAGELS KOl MG €K TOVTOV 1) £VVOLd TOL YPOVOL EXEL 1O1TEPT
onuocio. Ta poviéla tov acBeveldv Kol T@V 10TOPIKAOV TOV 060evadv gumAéKovv
SAPOPOVG YPOVIKOVG TEPLOPICLOVG, He Tolkiheg popeés afefardtrag Kabdg emiong

TOALOTAEG LOVADES YPOVOV.

Apyikdg o10Y0g TG epyaciog avtng eivor 1 €£E€TaOM TNG TPOTEVOUEVNG APNPNUEVTS
doung «Aonpnuévo Xpovikd I'pdonuo» (Abstract Temporal Graph) vy v
AVOTOPAGTOCT XPOVIKOV TEPOPIGU®VY (temporal constrains) yio wTpikd SoyvooTiKA
npoPAquata. Emiong, €évag dAAOg oTOY0G MNTOV M UEAET TGV SAPOPWOV
GUYKEKPIUEVOTOMGEMVY NG aPnpNUéEVNS doung ATG yoo TV avamopdoTocn YPovIK®OV
TEPLOPICUMV OV TPOKVTTOLV GE SLAPOPES EPUPUOYES 1OTPIKNG Olyveong. XTnv
gpyocio viomomOnke m apnpnuévn doun ATG, kabBhg kot ot didpopeg Pacikég
AELTOVPYIKOTNTEG OV TOPOVGLALEL OGS EIval O YEIPIOUOG TOALATADY LOVAI®Y XPOVOV,
N e&akpifmon NG GLVETELNG EVOG GLVOAOV YPOVIK®V TEPLOPIGUAOV Kot 1 e€akpifwon

NG IKOVOToiNnoNg 1 Ot £VOG dEGOUEVOL YPOVIKOD TEPLOPLGHOD.

O teMKOG 6TOY0G NG EPYOGIOG QLTINS Elval 1] YPOTTH TOPOVGIOCT TOV UTOTEAEGUATWOV,
1660 ™G PPAOYpaPIKnG HEAETNG, OCO Kol TNG TEPAUATIKNG EPYUCING OVOPOPIKE e

TNV vAomoinon g aenpnuévng soung ATG.
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1.1 TI'sviké

H Teyxvnt Nonpoovvn givol o kKAAd0G Tov HEAETAEL TOV TPOTO LLE TOV OTO10 01 NAEKTPOVIKOL
VROAOYIOTES O UITOPovGAV VO EKTEAEGOVV EVEPYELEC, TIG OTO1EG TTPOG TO TTaPOV, 01 dvBpmmot
ektelovV kaAvtepa [21]. Et0 ke@AAOO aVTO YIVETOL L0 YEVIKT E100YMYH GTO TOUEN TNG
Texvnmce Nonpoohvng kot 6t 6x€on mov vrdpyel PeTOEy TV mediwv g Texvntig
Nonpoovvng kot g latpikng.

1.2 Teyvnt Nonpoosvvy

Yympa 1.1: Avanapdaotacn Texvntig Nonpoothvng

Ovoudalovpe 1o €100g pog homo-sapiens, onAadn AvOP®TOC-GOPHS, EMEON Ol VONTIKEG LG

wKavotTeg eivor mOAD onuoviikée ywoo pog. o ytiddeg ypoévie mpoomabovue va



KOTOVON|COVUE TO TMG OKEPTOUAGTE, ONAMON TO TMG Mo YOUQETA VANG Wmopel va
avtihappdvetal, vo Katavoel, va mpoPAénet kot va yepiletal éva KOGHO TOAD PeyOADTEPO
Kol TOAD 7o TOAOTAOKO amd Tov 1010 Tov eowtd 6. To medio g Teyvntg Nonpoosivng
TYaivel aKOUO To TEPA, YIUTL ETLYEPEL OYL LOVO VO, KATOVONOEL GAAL KOt VO KOTAGKEVAGEL

vonuoveg ovtotnteg [21].

O 6poc Teyvnt Nonuoovvn (TN) enyeipei va. oplobetioet Tov Topéa TG EXGTAUNG TOV
VTOAOYIGTMV OV OGYOAEITOL UE TN OYESIOCT ELPLOV VIOAOYICTIKMY GLGTNUATOV, ONANOY|
CLUGTNUATOV 7OV EMOEIKVOOVV YOPOKTNPIOTIKA 7OV GYETICOLUE HE TN VOMUOGUVI GTNHV
avOpoOTIVN cvumepipopd. Mipodvior dnAadn oTotyelo TG avOpOTIVIG CLUUTEPIPOPAS TO
01010 VITOVOOVV £6TM Kol GTOLXEWDOTN gvEVie. Mepikd amd to oTotyeia avtd eivon n pabnon,
N TPOCAPUOCTIKOTNTA, 1 £50YWYT CLUUTEPUCUAT®V, N Katovonon ond cvuepalopeva, M

enilvon TpoPinudrov, kit [4,21].

H mpdt poabnpoatiky meptypoen texvntod veupmvikod JSIKTOOV, UE TOAD TEPLOPIGUEVES
duvatoTTEG EMiAVONG aAPOUNTIK®V TPOPANUAT®V, EppavioTnKe Kotd T dekaeTio Tov 1940.
To 1950, o pabnuatikoéc Alan Turing, motépag g Oempiag VTOAOYIGHOD KOl TPOTATOPAS
™G TEYVNTAG VONHooHVNG, mpotewve TN dokiun Turing - pic amd) dokipocioc wov Oa
unopovoe va géaxpifaoocel av pio unyavn dwbétel evgpuia. "Emeita n teyvnt) vonpocivn
OepeMdOnke tumkd ¢ TEDIO OTN GLVAVINGT OPICUEVOV  ETPOVAOV  AUEPTKOVAOV
emotuovev to 1956. Ot emotpoveg avtoi fjtav o John McCarthy, Marvin Minsky, Allen
Newell xor Herbert Simon [21]. O John McCarthy, 6pioe tov topéa g Texvmig
Nonuoobvng og «emiothiun kot pebodoroyia tng dnuovpyiog voodvtwv punyovovy [4].

nuepa n Texynm Nonupoovvn eivor pia omd T1g vedtepeg emotnues. AmoteAel onueio
TopNG petald moAA®V mediov OMMG NG EMOTAUNG LTOAOYIGTAOV, TNG WYLYXOAOYiHG, NG
QLA0GOPI0GC, TNG VELPOAOYING, TNG YAMGGOAOYIOG KOl TNG EMCTHUNG UNYOVIKADV, LE GTOYO TN
oVVOEGT EVPLVOVE CLUTEPLPOPAS, LE GTOLYEID. GLALOYIOTIKNG HABNONG Kol TPOGOPHOYNG GTO
nepBairov, eved cuvnBme epapuoOleTon GE PUNYOVEG 1 VITOAOYIOTEG E10TKNG KOTAGKEVNG. Me
Baon tov emBountd emotnuovikd otdyo, M Texvmt Nonpoovvrn katnyoplomoteiton
emmAéov og dALOL TUTOL gvpeic Topelg, OmwG elvar M emiAvon TPOPANUATOV, N UNYOVIKY

pédnon, n avaxkdAvyn yvoong, To GLCTHHOTE YVOOoNS, KAT. Emiong vdpyet emkdioyn pe
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CLVOQT EMOCTNUOVIKA TTEdIR OTWG 1 UNYOVIKY Opaot, 1 eneepyacio LOIKNG YAMCOAS, 1

poumotiky, KAT [4].

Me 10 mépaoua tov xpdévev n Teyvntm Nonpoodvn Ba eakorovbel va amotehel avorytd
edio Epevvag YTl €YEL TOAVEMGTUOVIKO YOpokTipa Kol £€Tot Pondd oty avdmruén
dapopwv gpappoymv. O porog g etvar ToAD onuavtikdg yloti cuvtelel otnv eEEMEN Ko

KOAOTTTEL HEYAAO QPAGLLOL TTEPLOYDV.

1.3 Teyvnt) Nonpooivn oty latpukn

H npot emaen tov dvo peydrov tediov g Texyvng Nonpoobvng kot ™ latpikng, iowg
va éywve 1o 1976 Otav dmuovpyndnke to mpmto latpikd Aoylopikd TOL TAAVATH.
Ovopdotnke BRAIN and tov vevpordyo D.Filkenstein kot ypnowyomombnke ywo tnv

dapopikn Atdyvoon mepimhokmv Nevporoyikav Tabncewv [9].

AxoroOOnoe 10 mpoypappo MYCIN tov Edward Hance Shortliffe oto Ilavemomuio
Stanford, USA, yw ™ dtapopikny Atdyvoon MikpoPlakdv Aopwaéemv. To mpdypappa avtd
Katédelse o TOAD TPUKTIKY TPOGEYYIOT| GTNV 1WTPIKN O1dyvmon mov PacileTol 6€ Kavoveg,

EVM Aertovpyel axopo Kot pe mopovaoio apefardmrag [9,21].

Exeivo  Ouwg mov  mpokdiece moAd  B6pvPfo kot oworodofion  MTav  TO
INTERNIST/CADUCEUS 1wv gpeovntov Pople xar Myers, oto ITloavemiotiuo Tov
Pittsburg, USA, 1o onoio umopovce va eneEepydleton dayvootikd 4.000 copuntdpoto Kot
nmopapetpoug and 500 acBéveieg g yvevikng moboroyiog. Extote, ovdeig yvopiler Tt
ATEYIVOY OUTA TO AOYICUIKEL, KOl OV LETATPATNKAY GE LOPPES KOTAAANAES Y10 VOL TPEXOVV GE

oLYYPOVOVG NAEKTPOVIKOVS VTTOAOYIGTES [9].

Yympa 1.2: Avanapdaotaon Texvntnig Nonpoohvng oty latpikn
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1.3.1 Mycin

O gpevvnrc Edward Shortliffe [13] kot o1 cuvepydreg Tov Katdeepay vo avorntdéovy o
ovotuo MYCIN oto IToaveriotiuio tov Stanford. Kivintpo ftov n avéykn yio gpmelpio
YTt yivovtov ToAAd AdBn mov giyov peydieg tpayikég cuveneles yuo Tovg acbeveis. 'Eva
amo To. cLYVA AGON NTav 1 VITEPPOAIKT XPNOT AVTIPLOTIKAOV TTOL £iY0V OC ATOTEAEGLO TN

ONuovpyia ovOEKTIKMOV UIKPOPLOAOYIKMY OPYOVIGLOV.

Emumiéov, to ovomua Bo umopovce vo AETOVpynoel kol cov oOUPBOVAOG Kotd T
duapkela ekmaidevong omovdactdv watpdv. Kuping opwg Oa didacke kot Oo fonbovoe
un  umelpovs wIpohc kATl TN SldpKeEw Olyveong Kot Oepameutikng  aymyng
LIKPOPBLOAOYIKOV LOADVGEWMY TOV aiplaTog, OTme etvat 1 unviyyitdo. AvTég ot LOADVOELS
elvar mhpa oA mIKivOLVEG Kat 1) OEPATEVTIKY ay®mYN TPEMEL VAL YIVEL TPV VoL TEPAGOVY
48 odpec. Qotdc0 apykd mpémel v eEokplPwbel N TowTOHTNTO TOV LIKPOPLOAOYIKDV
opyaviocudv. 'Etol, 1000 1 ddyvoon 6co kot n Oepoamevutikn aymyr mopovcidlovv
afePardmra. O yepopdc g ofePfardtmrag Bo MTov €PKTOG pe TV AvVATTLEN
KOTAAANAOL HOVTELOV. AVTO TO HOVTEAO VLTTAPYEL KOl OTOTEAEL GNUOVTIKO GTOLXElO TOV

ovatyuatog MYCIN.

To MYCIN avfkel ota UmeElpo. GLGTHLOTO TPMTNG YEVEANS Kol 1) GLUPOAN TOL MTOV
TEPAGTIO GOV GUUPOVAELTIKO GUOTNUA GE LEYAAO aplOUO OOPLPOPIKMY VTOGLGTNUATOV,
ta. omoila. mapéyovv emeEnynoelg (mwg, yiati), copPdiovv otnv omdOKINCT YVAOONG
(TEIRESIAS), tm dwaockokic (GUIDON), kAn. ITio «dto oto Xyfqpe 1.3
TapovcslaleTal T0 GUUPBOVAELTIKO GUGTNUO HE TNV TOPOYN EMEENYNOEMV Kol TNV
amoOKTNON YVOONG, TO Omoio amoteleitor amd TS 0ALGIdES NG OlyvVmOOoNG Kol NG

ovotaong yia Oepomeio [13].
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Xypa 1.3: MYCIN kot Bonfnrtikd Yrnosvotpato

H dopn tov MYCIN Baciletor 6€ KavOveg, ot 0oiol amoTEAOVV U0, YEVIKT GTPOTNYIKN
eréyyov. To CUUTEPACUATO TOV KOVOVOV OVTITPOSOTEDOLYV GTOYOLS KOl T TPOKEILEVAL
TpobmobEcelS Yoo TV EMTEVEN TOV GTOYWV. YTAPYEL GUAAOYIGHOG CUUTEPAUCLOTIKNG

HOPPNG 0md TAV® TPOS TOL KATW, OTTMG paivetol oto Xynpa 1.4.

Eav:

L. 1 pédoven eivan pnviyyinda,

2. 10 £idog ™g pnviyyiTidag eivan Paxtnproxd,

3. uove mepraracianés papropics vrdapyovy,

3. 0 aofeviis eivar roviayiotov 17 etdiv,

5. 0 acbeviig £ivar aAkooAKdC,

Tote:

UTAPYOLY APKETES EVOEIZES OTL Evag antd TOUC OPYAVIGHOVS TTOU TPOK(L-

holhv v pnviyyinida sivan avevpovikdg SmhoKokKoC,

Xypa 1.4: Koavovac MYCIN



1.3.2 Internist-1

To cvomua Internist-1 aviKel 6To EUTEPO GLGTHUATA TPATNG YEVEAS Ko avamTOyOnKe
oto IMavemotiuo tov Pittsburgh pe otdyo v vroPondnon wrpodv oty deoywyn
Spoptkng dudyvoong otov topéa g Yevikng maboroyiag [13]. Xe oxéon pe ddpopa
GAlo. éumelpa cvotiuata, to Internist-1 éyetr evioyopévn Bdon yvodong ywoti £xel
dvvatomta kaivyng tov 80% g yevukng maboroyioc. Ilepiéyer peydin mowidio
acBeveldv Kal Katnyopiec avtdv, OTmg Kot cuvoEouovg kot evoeiEels. TTo kit oto

Yyqpa 1.5 eaivovtot ot oyéoelg avapeoa oe acBéveleg kot evosiEels.

Exdnidver
(GLUTEPUOLOL)

gvOEeiZels

acbeveleg , ,
(LapTUPIES)

(vnobécelg)
Atgyeipel
\ (amoy®ym)

Xyfqpa 1.5: Zyéoeig AcBeveiav kot Evdeiewv

Ot dvo oyéoelg «Aeyeiper» kol  «Exdniover» mpofdiiovv 10 vmoBeTIKO —
GUUTEPACUOTIKO GYNUo cLAAoYiopuoV. H oyéon «Ateyeipe» cuvoéetol e amoywyko

GLAAOYIGUO, VD 1 oo «EKONADVEY [Le GUUTEPACUOTIKO GLALOYIGULO.

H avamopdotaon pag acBévewng v katnyopiag acBeveidv péow evog mhoiciov,
TpoParet T yvoon, 6mwg eaivetor oto Tynua 1.6. Ot oyxéosic avaueoa otig acéveleg
Bacilovtar oty évvola Tov ¥pdvov, 0 omoiog dev pmopel va avamapoactabel pnTd Kot

aVTO NTAV [ oo Tig peyoAbtepeg advvapieg tov Internist-1 cvotiuaroc.



* Yrokamnyopisc:

* Evocileaic:

evoeldn-1 Pabudc-dityepong Pabudc—ekdiiwong
* Lvpminpopanikés oyfoes pe ailec acBiveiss:

— apodiabfean—yia:

acbéven Pabuoc-dieyepong Pubud-exdnimong

— JPOKALEL:
— OUUTITTEI—UE.

— TPONYEITOL,

Xympa 1.6: Aopn IMhowsiov yia AcBéveieg / Katnyopieg AcBeveumv

1.3.3 MDX

Jto MNavemotiuo tou Ohio State avamtuxBnke to ovotnua MDX, pe KUpLOUG
epeuvntég toug B. Chandrasekaran kat S. Mittal [13]. KUplog otoxog Twv gpeuvnTwv
ATAV N AVATTTUEN EVOC GUOTAHATOG LKOVOU Va KAVEL ETLTUXA SLAyvwon Tou cuvdpopou

TOU NTatog, aAAlwg xoAéotaon.

To MDX avikel otn SeUTEPN YEVEA EUTELPWV CUCTNUATWY, OTOU OTOXOG QUTAG TNG
VEVEAG ATV N amoduyr onUavtikwy aduvaplwy, n eveliia emiluong mpoBAnudatwy, n
XProN TEPLOCOTEPWYV EMEENYNOEWV KOL N €mavayxpnolpomnoinon. Ztn deUtepn yeved
vivetal emiong xprion moAAamAwvV MPOVTEAWV yvwong Kol metuxaivetat udnAn

adalpeTIKOTNTA.



To OUYKEKPLIEVO oLOTNUA aTtOTEAEITOL Ao TPELG MOVASEG, OL OToieg Aeltoupyolv
gexwplota : to dlayvwotn, to Staxelplotr SeSopévwy Kat To padlohoyo (BAEme Xyfquo
1.7). O Slayvwotng amoteAel TV KUPLA povada, n omoia ev UMOPEL va AELTOUPYROEL
XwpLlg T duo AAAeg povades. O deUTepog aoyOAElTal He TNV AdALPETIKOTNTA TWV
S6ebopévwy, evw o tpitog emefepyaletal Sedouéva oe popdn ewovwy. Kal ol TpeLg

HOVASEG PETEL VOL CUVEPYOLOTOUV YLOL TNV ETUTEVEN TOU OTOXOU.

MDX
Aayvorong

YR

RADEX PATREC
Padoidyos Mayeiprotic Aedopéveov

Xyqpae 1.7: MDX Movdoeg
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2.1 Ewayoy

oppova pe tov Midtova [17] o ypoévog givor n kvt €KOVOL TG OLOVIOTNTAG, Y10Ti
neplhappdver 1o maperBdv, to mopdv Kot To pEAAOV. AworoAoyel T yvoOun Tov
vrootnpilovtag OTL 01 MUEPES KoL O VOYXTES OgV LINpyay Ttptv Onovpyndel o ovpavog.

Avtd Aoutdv ovOpALEL «UEPT TOL YPOVOLY.

2.2 Avanapdaotacn Xpovov

O ypdvoc Bewpeitor ¢ o Oepedong mocomta dnwg eivor 1 pala KoL 0 YMPOC.
Xpnoomoleiton m¢ HEG® HETPNONG Kol GUVERMG givar Eva puéyebog Kuplag onuaciog yo v
avOpoTdTTA, Kol aVTd YTl GVVTEAESE KUPLo pORo otV €EEMEN TOL avBpdOTIVOL €100VC.
Emotueg, 6mmg n TANPOoQOpIKY|, T LoOnUaTiKd, 1 owkovopio, 1 1otopio Kot TOAAES GAAES
otpixdnkav oty évvola Tov Ypovov. ‘Eyive mpoomdbeia avomapdotacns tov xpovov e
KOUPLO OKOTO TNV €PUNVEID KOTOOTAGEMY, Ol OTOIES APYIKO MTOV OKOTAVONTEG YlOoL TOV
avOpomvo vou. Me ) Bonbea g ¥POviKng yvAOoNg Kot NG YPOVIKNG GLAAOYIGTIKNG

eMAVONKaY peydlo Tpofinpota Kupiwg 660 0Popd Ta WTPIKA BEpATO.



H egmomun mg [MAnpogopikng Paciletor oty évvown tov ypdvov. Meydia cvotiuata
TANPOPOPLOV, VITOAOYIGTIKA TPOPANUOTO, TPOYPAUUOTO EAEYYOV, VTOAOYIOTIKA LOVTEAQ,
TpoPAqUaTO TEYVNTAG VONUOGHVNG OEV UTOPOLV VO AEITOLPYNOOLV KOl Vo €mALOOHV
amodoTiKd ywpic va Aappdvovv voyn 1o pétpo tov xpdvov. [ALLEN] Epotiuoto kot
TPOoPAUaTO OTOC «TOCO amOdOTIKO NTAV TO GUGTNUO» 1) «EVPECT] KLPTOV TEPIPANUATOCY,
dgv Umopovv vo €£ETAGTOVV YWOPIG TNV AVATOPEoTACT Kol YPTNCLLOTOINGT TV YPOVIKMOV
TANPOPOPLOYV, KUPI®S OTOv yiveton ypnon oAyoplBumv. Xe ovtéc TIG MEPMTMOES M
OTOTEAECUATIKOTNTO KO 1) AOd0TIKOTNTO TOV KAOe adyopiBuov kpivetar avaloyo pE TO

HETPO NG PEATIOTNG KO YEIPLOTNG TEpinT®ONg mov apovstilet e Pdon to ypdvo.

H avarapdotacm tov gpdvov and tn po epappoyn oty GAAn dweépet. o mapaderypa,
GTNV TEYVNTY VONUOCHVI TPEMEL VAL YIVETAL YPNOT| LOVTEAWV, T OTToia £X0VV TN dLVOTOTNTA
KAToypoeng TV Jleopmv oAloy®dV KoTa Tn Jdwdpkeln emilvong mpoPfAnudatwov. ‘Eva
GLYKEKPLUEVO TOpAdelypo ival ot Kivioelg evog poumot (Préme Xymqpa 2.1), ov omoieg
TPENEL VO KOTAYpAPOVTOL Kot vo, povielomolovviat. Me avtd Tov TpoOmo 0 oxedlacuoc Ha
elvar mo amotelecpatikdg Kot TV mpoPANUaTe, OT®S Ol GLYKPOVCELS KOl 1) OTOPUYY|

EMOVAANYNG B0 T OLV VO VTTAPYOVV.

10
robot at (6,4)
o direction (e)
g cholce (w)
. cholce(s)
7 O choice (n)
& . e choice(e)
i cbstacle at(7,4)
s C ) " abstacle at(6,8)
[I 4 U & i’\“"’j . *3" : cbstacle at(7,7)
. . e .
3 : abject at(4,7)
= om
R
1

Yype 2.1: Kwnoeig evog pounot
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2mv lotpikn 1 dudpketa Tov gpdvov 660 aeopd dtapopa copPdvia cupuPdiet épupeco otnv
gykopn wTpiky] Odyvmon kot Bepomeion omolaconmote acBévelnc. '’ avtd to Adyo 1
KOTOYPOpN YPOVIK®OV TAOLGIOV OTO WTPIKE £yypaga Kot apyeio £xel u€ylotn onuocio. Xto
EMOUEVO. KEPAAOLO, CLYKEKPIUEV 0T KeQAAowa 3, 4 kol 5, yiveTon meplypo®n 10TPIKOV
cvotnudtev ddyvoons kot avoeopd kot eEétacn tov Aenpnuévov Xpovikod ['pdeov
(ATG), 6mov @aivetarl kabapd OG0 Kpicog givar 0 POAOC TOL ¥POVOL GTOV TOMEC TNG

latpknc.

Oco apopld TIG EMOTAUES, Ol OMOIEG OOYOAOVVIOL HE TN YADOGGO, Topatnpsitor m
enegepyacia TOV YPOVIKAOV TANPOQOPIOV péEGa and mpotdoels. 'Eotw n npdtaon: "Iewvdw".
g L0 YPOVIKT) AOYIKY], Ol TPOTACELS UITOPOVV va, £Y0oVV o T aAnfeiag mov va dtapépet
avdAioya pe ) ypovikn otyun. [a mapdostypa ot mpotdoels: "Iewvdo mavia", "Tehucd Oa

newvbon", 1 "Oa TeEvam pExpt va eam Katt'".

Mia. GAAN TPOGEYYIoN AVOTAPACTAGTS TOL XPOVOL acyoAleitot pe ta daotnpate. H Aoy
YPOVIKOV dlactnudtov dwyepiletor oyxéoelg petald yeyovotov péoa oto ypdvo (PAéme
Yyfqua 2.2). Avtég ot oxéoelg ekppdlovtan pe tig AéEelg © emkaivmrtet (Overlaps), mponysitou
(precedes), ovvavtd (meets), apyiler (starts), teiewdver (ends), otn didpkeo. (during),

oodvvapei (equals).

[pa@ikn AvaTTapdoTaon ZXE0EwWV XPOoVIKWY
AlaoTnUdTWY

Emikahdirra (O] Tehgiovzn (E)

o i ]
J 1
Meonysital (P) Z1n Adp ke (D)

i ? 1

j ] T

Suvavrd (M) leo Buvapsi (E)

T I

j — U

Apxitel (S)

N I

|

Xypa 2.2: Tpoeikr) Avarapdotoon Xxécemv Xpovikov Atuotnudtov
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2.3 Moiramréc Movadeg Xpovov

>mv latpwn, xoatd ) Odikacio TG dSldyvmong pog achEvelog Kol kKotd T dadiKacio
EMAVONG OYVOOTIKOV TPOPANUAT®VY, €)Xl HEYAAN ONUOGIO 1 KOTAVOWUY TOL XpOVoL, M
omoia. emmpedlel v wPOyvwon KaBDC kot TN Asrtovpyio. OTOOVONTOTE  LOTPLKOV
cvotiuatog. H onpoacio Tov ¥pdvou givor a@aipetiky], £T61 OGTE VO ATOPEVYOVTOL TEPITTEG
AETTOUEPELEG KO VO UMV ONovpyovvion yacopato tAnpogopidv. ‘Etot, n eneéepyacio Kot 1
OAANAETIOPOGT TOAAATADV YPOVIKOV HOVAO®V UECH GLAAOYIGHOD 1 oUTu®V, OoOMyel
OOTELECUATIKA GE GLGYETIGES SLOSIKAGLOV, Ol 0Toieg yopaktnpilovial amd SPOPETIKN
Katovoun xpovov. Ot moAAamAEG povAdeS yxpOvov cvuPdAlovv ce i TAOVCLO Kot
ToALOLGGTAT dOpN| GTO YXPOVO, POV YPNOLUOTOOVVTOL GE LOVTEAX XPOVOL, TO OToid
vrootpilovy TOALUTAEG EVVOLOAOYIKES YPOVIKES GYEGELS. I avtd 10 AOYOo peydha 1Tpikd
GUGTNHLOTO. YPNOLUOTOIOVV avVTIKEILEVE YpOVOL TTOL TO KAOE £val £xEl EVOALOKTIKY onuacia,
agoV yopoktnpifovv o dtopopetiky dwdikacio kdbe @opd. ‘Eva avrtikeipevo ypdvou
Aowmdv, Aertovpyd ®¢ éva TAOIGLO OVOTOPAGTAONG 1 HOVIEAOTOINOTNG O0dKACIOV Kot
pumopel vo avoeEpETal o€ Vo QOIVOUEVO 1| OE O EMOVAANYY TOKTIKNAG EUOAVIONG
ocvuntopdtov oe kdmowo acbevr). EmumAéov, xabe ypovikd aviikeipevo pmopel va
YOPaKTNPIoTEL OC duvoUkd 1 6OvOETO, APV Umopel va amoteleiton amd TOIKIAMA YPOVIKDV

TEPLOPICULDV.

2.4 Xpovikoi [Iepropropoi

Ot ypovikol mepropiopoi givor puktoi tomor mov pmopel vo mephapPfdvovyv S0QOPETIKES
Katavoués ypovov [2, 22, 18, 19]. Avagépovtat 6Tig YpovikéG oEGELG HETAED YEYOVOT®V,
OLTLOV 1] OTOTEAECUATMOV, CIUEIDVOVTOS TV 0PYT Kol TO TEAOG TOVG. XTNV KAWVIKN d1dyvoon
ovoyetifovtol pe T SAPKELN EVEPYEL®V, HE KABVOTEPNOELG HETAED KATOIWV EVEPYELDV KO
LE EMAVOANYELS EVEPYELDV. L& KATOEG TEPIMTMOCELS TOPAYOVTIOL YPOVIKOL TEPLOPIGHOL amd
TNV 1EPAPYIKT ATOCVLVOESN TV EVEPYEUDV GTO GUCTOTIKG TOVG KO OO TV EAEYYXOUEVT] POT|
TV evepyelnv. H Aettovpyia TV ¥povik®dv TEPOPIGUOV Eival TAPO TOAD CMUAVTIKT, KOODG
SdpapatiCouv onuavtikd poro yuo v vrootpiEn kot forfela 1TpdV Kot EKTOOEVTIKOD

TPOCHOTIKOL KATA TIG O1001KaGiEG TNG O1dyvmong Kot TG BepamevTIKNG aymyns acOeveidv.
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O Apnpnuévog Xpovikdg I'pdpog (ATG), tov omoiov avdivorn yivetor ota endpeva
KepdAaio 4 Kot 5, avomoploTd TOKIAIL YPOVIKOV TEPLOPIGUMOV TOV oyeTilovtal pe v
KMvikny duyvoon [6]. Avty n aenpnuévn oour|, xewpiletor Tovg S1aPOPETIKOVS TOHTOLS

TEPLOPICUDV HEGA GE EVOL EVOTONUEVO TAAICIO OVOADOVTAG Kol O10(POPOTOIDOVTOG TOVC.

2.5 Xpovikog Xviroyiopog

H évvola tov ypovikod GLALOYIGHOL E€ivol YEVIK] KOl YPNOILOTOLEITOL O TOIKIAN
AAANAOEEQPTOUEVOV JEPYACIDOV OTIMG EvaL 1] SIAYVAOGT, 0 EAeYY0C, 1| TPOPAeYN, | TPOoPoAn
KOl 0 TPOYPApOTIoHog [12].

H mpofoin eivor pia dtadwocios vToAoyiopod TV mBoVOV EMATOCEDV £VOS GLVOAOV
GUVONKAOV 1 EVEPYEIDV, TOV TEPLYPAPOVTOL GAV £VOL GUVOAO GYEGE®V TOL TOTOL «outTid -
amotéleouay. H mpoPoin oxetiCeton pe 11 dwodikacio mpoypopupatiopod (my. KatdoToon
aclevi] petd  yopnynon kdmoov @apudkov). H mpdPreyn apopd v mpdfieyn
GLYKEKPLUEVOV HEALOVTIKAOV TILMV Y10 TOKIALD TOPAUETP®V, LE PAGT Eva S1EAVUCLLA TOALDV
Kol EVEPY®V VITOAOYILOUEV®VY XPOVIKOV TIL®V. O TPOYypoUUaTICUOS, apopd TNV akoAovBia
EVEPYEIMV GE MOl A TIG KaTaoTAceg Tov 6toxov. H emitevén og xatdotaong otdyov
umopel va e&optdtor and ™ cmot) mpoPoin tev evepyewdv. H epunvela epmiéker v
QPOLPETIKOTNTO KOL TO GLAAOYIGHO 7OV aPopd moAotd kol Topvd dedopéva Kot Oyt
peAlovtikd. T'ivetar LVTOAOYIGUOC EMATOCE®V TOV TPOKLITOVYV OO YEYOVOTO OTiOG —

OTOTEAEGLLOTOC.

H povtelomoinom tov ypdvov Kot 1) HLOVIEAOTOINGT| TV TEPIGTATIKAOV £YOVV GYECT| LE TO
¥POVIKO cvAloywopd. H  povielomoinorn meplototik®dv  agopd  evépyeleg, ovpupdvra,
YEYOVOTa, K.AT., EVO 1 LOVIEAOTOINGT XPOVOL GLGYETILETOL LUE TNV EVOOUATOON TNG £VVOLG
Tov ¥pdvov ota meplotatikd. O ypdvog mpémel va. povtelomoleitar pntd €101 OGTE Vo
eMUTPENEL TV axkpiPn STOTOOTN Kot aEOAOYNoN TV SyVOCTIKOV AVGE®V Kol TNV
vroompin omoedcewv. Mia Ogpameion  yivetor opBd kot oamoteAecpotikd  Otav
axolovBovvtor Ppata pe akpiPn cepd Kot cuXVOTNTA KOl Yo EVO GUYKEKPIUEVO YPOVIKO
owdotnua. H ovoia Tov amoymykod GLALOYIGHOV Elval O GYNUATIGUOS CTULOVTIKOV AVCEDY

Kot 1 aE10AGYNoNG TOLG,.
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2.6 Xpovikn Apeporétnra

Xpovikn| afefatdtnTo vdpyel OTav 0evV LIAPYEL AKPiPELD GTO ¥POVO AVAUESH GTO dEGOUEVAL
Kol TV wTpikny yvoon. o mopddetypo 1o 10topikd evog acBevi) umopel va mepiéyet ta
dlapopa dedopéva TV GLUUTTOUATOV Tov Tapovsiole pe AdBog cepd ypdvov. 'Etol dev
VILAPYEL XPOVOAOYIKN okpifelo Kot cuvemdystor OTL €ivor @ovepn 1 VIOPEN YPOVIKNG

afeporotnTog.

2.7 Xpovukn Xvvénera

H ypovikn ocvvémeia vmoloyiletor pe PAcn TG AVOUEVOUEVEG KOl TPAYLOTIKES YPOVIKES
amootdoelg petabh Cevyapudv yeyovotov Tov LIapyovv oto dedopéva €vOg achevr], Kot

Bempeital og pa doyvootikn ene&nynon [15].

Mo xéBe Cevyog yeyovotmv vroAoyiletar 10 VYOS TS SATOUNG TOL dEOOUEVOL (gvyaplov
dwotnudtov. H ypovikn cuvéneia stvat 1o eAdyioto petacd tov vyov. Otav ot TporyoTikés
KOl Ol OVOUEVOUEVEG YPOVIKEG amootdoelg Kdabe (eguyaplod oamd OYETIKO YEYOVOTA
OVTIOTOLYOVV GE M0 XOPOKINPWOTIKN T, tote €xet T 1. Awpopetikd, Otav yu
TOVAQYLOTOV €vol CEVYAPL OO GYETIKA YEYOVOTO Ol TPOLYLOTIKEG KO OVOLUEVOLLEVES YPOVIKES

OTOGTAGELS OEV AVTIGTOLYOVV OKOUO KO G€ [ Lovo mlavi) Tiun, tote £xet Tiun 0.

Otoav 0 < ypovikn amdotacn < 1, onuaiver 61t v TovAdyioto €va (evydpt amd oeTIKA
yeYovoTa 1 avtietotyio fTav yio o whovn Ty, Q6tdc0 6T TEPIMTOOT TOL OV VILAPYOVY
KOWA YEYOVOTO AVAIESH G £VOL LOVTELD L1OG 0c0EVELOG Kot TV TANPOQOPLOYV VOGS acBevn,

M XPOVIKT GLVETELN Elval amepldplotn 1 elvar 1.

[evikd, ypovikn cvvémewn vEApyeL OTAV, 1 TPOYUOTIKY OSLAPKEWD oG ekONAmoNg Ogv

SLPEPEL OO TNV AVAUEVOLLEVT SLAPKELN TNG OE oL dedopEVN acBEvera.
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3.1 Ewayoy

H Aé&n «dbyvoon» mpoépyetor HECO TOV ANTWVIKOV omd TV eAMvIKY A&En
«lyryvdokev», mov onuaivel va dtakpivel [16]. e avtd 1o ke@dAoo avaidovtal ot dvo
OLOLPOPETIKES EVVOLEC TNG AEENG «O1dyveon» og oyxéom e To gupvy Ttedio ¢ laTpikng kot g
emomung g [MAnpoepopikng ko Texvoroyiag. Tivetanr emmAéov avapopd oy KAVIKY
duyveon kabdg Kot oto SloyveoTikd cvotiuata oty latpikn mov pe ™ mépodo twv

APOVOV OVOTTTOUGGOVTOL OAOEVH KOt TEPIOCOTEPO.
3.2 "Evvoleg T Atayvoong
H Aé&n «obyvoon» pmopel va optotel e SAQopes €vvoleg COLPOVO LE AP TOALOVS

EPELVNTEC KO EMOTNUOVEG TOV Y®Pov. [evikd Opwg o Opog «didyvoon»  onuoivel

dtevkpivion, dtaupopomoinon 1 TPocdoPIGHOS Kot vt givat Kot 1 Khpla onuacio Tov.
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3.2.1 Tatpwn yprion

Ytov topéa ¢ latpikng, n dudyvoon sivor po pguat) dadikacio oty omoia o yaTpdg
AmOKPIVETOL OTIS OAPOPES TANPOPOPIES TTOV GLYKEVIPOVOVTIOL OO TOV 0cheV, amd Lo
QLOIKN €EETOON TOV O0OEVN, Kol A TIG WTPIKEG OOKIUEC TOL EKTEAOVVTOL EMOV® GTOV
acBevi). H dadikacio g ddyvmong apyilel 6tav cvopfoviedetar o acbevig 1o yiatpd Kot

TopoVC1ALel £vVoL GUVOAO CUUMTWHATWY.

O 6pog «dyvoon» Aomdv, GTNV OTPIKH TOV XP1OT, OVOQEPETAL GTOV EVIOMIGUO HLOG
dTopayNg amd TO COUTTOUATH TNG, LE OTOYO Vo emAgYel N KATGAANAN aymyr mov Oa
€EAQOVIcEL TOL CLUTTONOTA Kol 00 KATOTOAEUNCEL OTOTEAEGUOTIKA TNV OLTI0L TOV TO, YEVVA.
Katoiyovpe 610 6Tt dtdyvwon givar 1 01001KaGio TAVTOTTOINGONG oS APPAOCTLNG LEGHD TMOV

cLUTTONATOV TG [7].

3.2.2 Tegyvohroywkn ypion

H odyvoon péoa amd mv Teyvnm Nonpoovvn evola@épetor yio v oviantuén tov
alyopifumv Ko Tov TeEXVIK®V Tov givon og 0éom va kabopicovv gdv M cuumeEPLPOPA EVOG
cvoTiuratog etvar opbn. Zto gvpd medio g emotnung g [IAnpoeopikrg kot Teyvoroyiog,
Aomdv, 1M Ouyvoon Exel  OWPOPETIKN onuacio kot oyetiCetor  dpeco  pe v
QTOTEAECUATIKOTNTO, TNV OTOOOTIKOTNTO KOl TN GUVERELL TOL TPEMEL VO, VIOPYEL GTO

GUGTN LA

Xg auTn TV TEPITTOON 0 GYEIOCTNG N AVTOS TOV YPNGIULOTOIEL TO VIO SAYVMOOT GLGTNLLAL
tavtiletor pe 1o yrpd, o omoiog €&etdlel Tov avOpOTIVO OPYOVIGUO YLl TOV EVTOTIGUO
Olpop®V CLUTTOUATOV.  Avtictolya 0 oxedotng mpoomadel vo avaKOADYEL TLYOV
cpdApoto Tov gival Thavoe va vITdpYoVY 6TO GVGTNUA Kol TOV O £YOVV MG GLVETELD TN 1N
opOn kot avapevopevn Aettovpyio tov. H gdpeon tov coaipdtov eivar emtuyng, epdcov o
GYEOGTNG 1 O XPNOTNG TOV VIO JAYVOOT] GUGTHUOTOS EIVAL YVOGTNG TOV GYEOIOGLOV Kot

™G OOUNE TOL GLOTNLOTOG,.

Emumiéov, mpémer va dobel peydAn mpocoyr] Kot mopotnpnTikdtnta, £T0l MOCTE VO

evIomoovy ot mBavEG HEALOVTIKEG OLGAELTOVPYIEC OV UTOPEl VO TOPOVCLOGTOVV GTO
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ocvotnua. Aéyetor 0Tt €lvar YVOoTOG 0 TPOTOG TOV dOPOVVTOL Kot pYAovTol AEITOVPYIKA TaL
oLOTOTIKG pEPN €VOG GULOTAUOTOS OAAG eivol dyvooto to TS gueovifovtor Kot
eKONA®VOVTOL Ol dvoAertovpyieg. Méoco OU®G amd T CLUTEPIPOPE TOV GULGTHUATOG
TPOKLITOVV TOPUTNPNGELS, Ol OTOIES ONUIOLPYOHVTAL AOY® TWV OAPOPWOV GTOLXEIMV Ko
CUUTTOUATOV OV EVIOTILEL O XEPIGTNAG TOL GLGTHLOTOS KOl TOV TOV BonBovv va Pydiet ta

Okd Tov cLUTEPAGUATAL.

Edv 10 cvomua dev Acttovpyel cmoTd, vIapyovy emmAEov adlydpiBuol mov gival og B€on
va Kabopicovv, 660 10 duvatdv aKpIBESTEPO, TO TOLO UEPOG TOV GLGTILOTOC OMOTVYYAVEL,
Kot 010 €ival To €100G¢ TOV EANTTMWUOATOG TOL  OVTIUETOTILEL TO GVGTNHO TN GUYKEKPIUEVT
xpovikn ottyun. O vroloyiopog eivarl BacIGUEVOG GE TAPATNPNGELS, Ol OTOIEG TAPEXOVV TIC

TANPOPOPIES Yo TNV TPEXOVCA GUUTEPLPOPH TOL GLGTHLLATOG.

H éxppaon «didyvoon» Aowmdv, o¢ évag vrotopéag g Texvnme Nonpoodvng Kot g
emotung g IIAnpoeopwng, avagépetor otov  TPOMO  VIWOAOYIGHOV  VIAPENG
dvolettovpylag 6T0 GOOTNUA Kot G £makOAoVB0 Tpocdopilel KoTd OGO €vol GLGTN LA

dvchettovpyel 1 Oyl

3.3 Khvua Avayvoon

Méoca amd 1N HEAET TOV GLUATOUATOV KATowG 0cBévelng pmopel vo yivel KAVIKY
duyvaon, n omoia cvoyetiletan Eupeca e to ototyeio Tov ypovov. ITo cuykekpuéva Kotd
™ OdpKeELn TNG KAWVIKNG dtdyveong, Yoo TNV €mruyn enilvon mpofAnudtov, Aapupdvovton
coPapd vtoyn Tapdyovteg OTMS ivar 0 YpdVOC, Ol auTieg TOL APOPOVV TNV EUPAVIOT TNG
GLYKEKPILEVNG 0oBEvVELOG Ko ot Tpoomabeieg Bepameiog mov Eywvav 1 Ba mpaypatonombovv
0T0 TOAD KovTvO PéAAOV. QO0TOCO, KATA TNV EMAVON JYVOCTIK®OV TPORANUAT®OV, O

Kuplapyog pOLOG SLOKATEXETOL OO TOV TAPAYOVTO TOV YPOVOUL.

Ot xpovikoi TEPLOPIGHOL KO O AOLTHCELS TTOV TAPOVGIALOVTAL TOIKIAOLY KT TN d1dpKel
Tov €pyov NG KAVIKNG Sudyvoonc. Kdamoieg @opéc vmdpyel ypovikn o@opeTikoOTnTo
OedOUEVMV KOl KATOLES AALES POPES EMKPATEL 1 AVAYKY] Yot CUVOETEG LOPPEG LETPIKAOV KoL

GYETIK®V TTEPLOPICUDV. ['evikd, n enelepyacio TOAAATADY LOVAS®V YPOVOL amottel PLeYOAn
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TPocoyN Yoti OV TOEL Vo VITAPYEL Kot TO {ATNUO TNG EMOVAANYNG, OTMG KOl TO, TOAAY

obvOeta teprotoTika [14].

EmnpocOeta, eivor moAd onuoaviikd voa yivet opB6g ocviloyiopds, €161 OGTE  Va
GYNUOATICTOVV Ol KATAAANAES VTTOOEGELG KOt VO ETOKOAOVONCEL 1) IKOVOTTOTIKY aloAdynon
toug. EmmAiéov pe PBdon tov opBd cviroyiopd mov dwatvrmdnke Bo eivor edkoho va
emakolovdnoel kot mn  emilvon TOV  SEopwV TPoPAnudtov mov mpotifevion va
TOPOVCIACTOVY KATA TN S1dpKeELn d1adIKAGTNG TG KAVIKNG O1dyveonc. v ovcio 1) KAVIKY
dudyvaon givar po dtadikacio cuvOETov GLAAOYIGHOD [E TNV Omoio UITOPOVLE VO EAYOVLLE
dlapopa copmepaopatd e Pdon tig vrobéoelg kot T mapatnpnon e&EMENG ™G acHivetog

avaAoYa TAVTO LE TOVG TTAPAyOVTES TOL avaeEPONKaY o Thve [5].

3.4 Awyvootikd cvotipotae oty latpui

Katd ™ mepiodo tov copdvta kot mAéov televtainv ypdvov €xovv emrtevydel agloloyeg
EPELVNTIKEG TPOOTADELEG YlOL TNV OVATTUEN OTOJOTIKAOV Kol KAvAOV HeBdd®V Yo TV
OVTILETOTION TOAOTAOK®V TpoPAnudteov, Ommg avtd mov oyetifoviol He TNV 10TPIKN
ouyvoon. Kotd kdnowo tpomo kdbe cvotnpo mANpo@opikng to omoio oyetiletor pe
Swyelpron kot emeEepyacion OPIGUEVAOV UTPIKAOV OEOOUEVOV KOl TANPOQOPIOV 1 UE TNV
AVOTOPOY®YN TNG LTPIKNG YvdoNG, umopel va Bewpndel kot va emwdel 6t supuPdirer dueca

TNV KAWVIKY| O1dyveon.

Al0Qopol EPELVNTEG KOL EMIGTNUOVEG, KATE T SLAPKE TOV OEKAETIOV TOV 0YOOVTO Kot
EVEVIVTA, ETIGT|LLOVOY KOL YEVIKE 10miGT®oAY OTL TO HEAAOV TOV TTEGTIOL TWV EQPAPUOYDV TNG
Texyvnmce Nonupoovvng oty latpwkn Oo xpBei omd 1 Onpovpyla kot avémroén
AELTOVPYIKAV KOl OAOKANPOUEVOV GUGTNUATOV TANPOPOPIKNG 6ToV Topéa TG Yyeiag. Me
avTég TIG eEeMypéveg VITOOOUES, Ba EmTpATEl 1| GUVIEST] TOV YPNOTAV, Ol TUTOTOUEVEG
KOTOY®PNOES oTolyEiwV Kot 0o avIOAAAGGOVTOL OTOTEAEGUOTIKG TO O14(POPO YNOLOKA
oedopéva. EmmpocbHeta, Oo ocvyywvevovtolr koTAAANAC Kol TOPIAANAO TO  O1bpOpa
dgdopéva kot TAnpopopieg mov Oa droyelptllOHOCTE KOTA T AEITOVPYIN TOV CLYKEKPIUEVOV
Baoewv yvooewv kot doedopévav. Oa vmhpyel duecn mpdcPacn TANPOEOPNONS Kot
yevikotepa Ba avapévetal, To. cOyYpove oVTE GLGTHUATO TANPOPOPIKNG VO CUVTEAEGOVV

ONUOVTIKO pOAO OTN O10dIKAGTO TNG KATAAANANG EKUETAAAEVONC TOV SLAPOP®V KO ATEPWOV
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TANPOQOPLOV OV gival amodnkevpéves, e TeEMKO oTOXO0 Vo UTOPEL VoL YIVEL po TANPNG Kot

0AOKANPOUEVT] EVIILEPOOT TV YPNOTMOV EVOG GLUGTILLOTOG VYELOG.

O Edward Shortliffe [8] avapepe OtL vapyovv 1Tpelg Pooikéc Kol KOPIEG HOPQEG
cvotnudtov IIAnpoeopikng, mov pmopohv va Podldcovy He aAmoTEAECUATIKY Bonbeia T

dwadkacio g ddyveong:

1. Zvomuota mAnpoeopikic aming doxeiptone dedopévav.

2. ZVoTHUATO OV £XOVV GKOTO TOVS VO ATOGTAGOLV TV TPOGOYN TOL YPNOTH
o€ KATolo, oNUEln KATA TNV SIUPKELD TNG J1AOIKAGTOG TNG S1iyVOOTC.

3. ZuuPovievTiKd CLGTHATA TANPOPOPIKNG Ta ool facilovtal

o€ TANPOPOPIEg OV £XOVV GYECT LE GLYKEKPLUEVOLG GOEVELS.

Méoa and €pesvvo Ko cvveyn HeAETn, emotnuoveg g Texvnme Nonupoosvvng ékavav
EMGKOMNGELS KOt TASIVOUNGELS TOV TOAADV Kot O1dpopmv epyareimv Kot LeBOd0AOYLOV TOV
TPOCOEPOVTOL 6TO VPV Tedio g [TAnpoopikng pe kOpo 6TdY0 va fondncovy v KAviK)
watpikny ddyvoon [8]. 'Etor enefepydotniay Kot avaivoav TG O10QOPEG EVOANUKTIKEG

TEXVIKES KO EEXDPLOAY TIG EENG KATNYOPIEG CLOTNUATOV:

AoyopiKd vehBvvo 6To Vo avaAdEL BAGELS TANPOPOPLOY
AOYIG KO IOV YpNolponotel KAvikoHg adyoplOpovg
AOYIGLUKO TTOV YPNGIHLOTTOLEL d1dpopa LoOMUATIKE pLovTEAD
AOYIGUIKO GTUTIGTIKTG AVOYVAOPIGNS TPOTHTMOV

AoylopiKd Tov ypnoiponotel Tov kovova tov Bayes

AOYIGLUKO ANYNS OmOPAGEDY

N o g bk~ wDd e

AOYIGLUKO IOV YpNoLonotel peydlo aplBud mpoceyyicemv, mov

yopaktnpilovior wg GLUPOAKES Kot AOYIKES

[MapatnpnOnke 6T TaL GTOYKEID, TOL OTTOTOL UITOPOVV VAL EXNPEACOVY KOl VO S1POPOTOL|GOVY

UNaviopoHg GCLALOYIGHOV Eivat:

® 0l GYEGEIC OVALESO GTO CUUTTAOUOTO KOl TOVG 0oOEVEIC
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e 0ol TOaVATNTEC TOL EKTIUNOMNKOY 11ON

e 1 KOpla artio M) ot atieg dSnuovpyiag piag acHévelog

® OLTPOCMPWVES GYEGELS KOl GUGYETIGELG TOV gival TOAVO Vo VITAPYOVY
Kol o1 omoiec ovoyetilovta pe 1o ¥pdvo Kat T AELTovpyia Tovg

® 70 KOWA oTolyEia, Ta omoia wapovstdlovtal Opoto Kot £T61
vrdpyel Evag Pabuog dvokoiiog yio S1dKkplon Tovg

® 1 TTEPLOYN OTO GO TOV acHeVT|, OOV TaPOVGIALOVTOL TO
GUUTTOUOTO KO PAiVETOL £VTOVA 1] TOPOLGia TNG 0lcOEVELOG

e k01 TEAOG 1) KAVIKT) TPOKTIKY).

Anhodn diveton meplocdHTEPN EUPOCTN KOl TPOCOYN OTN HOPeN TV Oedopévav Tov Oa

Bactotel ) ddyvoon, aAAd emiong Kot oTig O1dpopeg WtotepdTnTEG KAOE 0IoBéverag.

O pnyovicpdc G oLVETAY®YNS TOL YWITPOV KOL 1 TOWKAIL TOV OEOOUEVAOV TOV
y¥pNoonolel o 1010¢ 0 YTpPdC Yoo Vo LIOAOYicEL Ko va. KATOANEEL  otal Okl TOL
ocounepdopotd o HTopovcay Vo YOPOUKTNPIOTOVY MG 0TPIKN YVAOGCT. AVLTH 1 YvVOON, 1
omoila. €ivol omopaitnTn KOl OTOUTNTIKY Yol TN WHETEMELTO. VAOTOINGN OlyVOGTIKOV
CLGTNUATOV, TPEMEL VO EIGAYETAL KO VO OVOTOPIGTATOL GTOV NAEKTPOVIKO VITOAOYLIGTI LE
OlAPOPOVG TPOTOVE KO OTN CLVEXEW Vo 0a&lomolEitol KATAAANAQ amd TO AOYIGUIKO.
evikotepa, yio v avdntuén cvetudtov mov vrootnpiovy ™ ddyvmon, Bo eival kaAd
va AopPdveton 1Wdwitepn TPOCOYN KOTA TNV OTOTUIMGYN TOV TPOTOL OKEYNG GTO
VIOAOYIOTIKO GUGTNUO, EWOIKE KOTA TN AYN KATOWG GYETIKNG 1] CLUYKEKPLULEVNC ATOPACTG,

n omoia otnpiydnke Ko Paciotnke oe kAol dedopEVA TOL NTOV dtafécipal.

H avértuén kot dnpovpyio evog GuGTAUATOG TOV VTOGTNPILEL OMOPACEIS CYETIKEG LE TNV
aTpikn, £xet Phoeig Ko yopiletar oe SopopeTIiKES AAANAOEEAPTMOUEVES PACELS COLPOVOL LLE
Tov KAaowko Tpomo pebodoroyiag avamruéng épywv IMAnpogopune. ITo cvykexpiuéva
axolovBel ko Tnpel Tov KhkAo (NG AoyIGHIKOV, TOV YopaktnpileTon Kot Toviletal and Tov
topéa g «Texvoroyiag Aoyiopikov» g ITAnpogpopikng. Xvvomtikd, 1 ovamTvEn evog
GLGTNUATOG VTOCTNPIENG SLdyvwoNS, Bempeital EMTVYNG HE TN UETEMELTO OTOTELECLATIKY|

0AOKANPMOGT] KOl TOV TEGGAP®V PACIKOV 6TAdIMV VAOTOINGNE, TOV PaivoVTal O KATM:

1. Avéivon Zvotpatog
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2. Zyedlaopoc LGTNLOTOG
3. YXlomoinon Xvotipotog
4. "Eleyyog ZvoTHIATOG

Kotd v xhvikn duidyvoon, eivor moAd YpNoLHo Vo YPNCUYLOTO0VVIOL VTOAOYIGTIKA
cuoTHUaTe Yoo vo. vrootnpyBel o kKhviky omdéeacn oty mpdén. H mpocpopd tov
OlAPOP®Y GLOTNUATOV TANPOPOPIKNG &lvarl apketd onuovtikny yiati Bonbovv kotd ™
OLAPKELN TOV PAGE®V TNG SyvmoTiknG dtadikaciag. [T moAd Bonbovdv d6tav 1 yvdon mov
OLOKOTEXETOL OTIS SLAPOPES PACEIS £XEL AVTIKEUEVIKO YOPAKTAPO Kol pmopel vo doundel

Yopic kapio duvokoAio.

3.3.1 Zvoetmpato Yrootipiéng Adyvmong

O ywrpdg katd ™ Sdpkelo Sdyvoong pog acbévelag otnpiletal, oTIC TEPIGGOTEPES
TEPMTMOGELS, GTO 10TOPIKO Kot TNV KAWVIKT €ikdva Tov acBevois. EEdyet Ta cvpmepdopatd
ToV, €lte oMb TIC OMTIKEG EEETAGELG TOV TEPIAAUPAVOVTOL GTIG OMEIKOVICTIKEG EEETACELS GTAL
OlPaVOoKOTLA, £ite aKOUN Kol LEC® 000vVMV £VOG VITOAOYIGTIKOV GLGTHHOTOG, KOOMDS Kot
GTO ATOTEAEGLLOLTO, TTOV TTPOKVTTOLV OO TIG EPYACTNPLOKEG EEETACELS. 26TOCO GE OPIGUEVES
TEPMTOGELS, 0 YTPOG dLGKOAEVETAL Vo emPePardoet ) ddyvoon yuoti omontel peydio
T0G00TA £€e1dikevong Kot gumelpiog, kot emmpdsOeta givarl mBavo va vIapyEL 1| omaitnon

€QUPUOYNG dLapopwv TpdwV pedodoroyiag (Proyia).

To mo mhve Beswpeitor Katavontd, av GKEPTOVUE TNV TEPITTOGT TOL YiveTon O1dyvmon
oPLOUEV OTO OMOTEAECLATO TOV ATEKOVICTIKOV ££eTdoe®V (0EOVIKES KOl LOyVNTIKES
TOLOYPOPIES, VITEPTYOTOUOYPAPIES K.AT.), OTOV givar TOAD gukolo va e&ayBel 610 TEAOG pia
€0QOALEVT dldyvmon AGY®m Tov OTL €lte EMKOADTTOVTOL VITONTEG TAHOAOYIKEG OVIOTNTEG
e€antiog S1POP®V AVATOUIKAOV dopmV, gite e&outiog e vmapéng TOAA®V EIKOV®V, Ol OTTOIEG
yopaktnpilovior ®¢ younAng mowdttog eikoves. Mmopel vo vdpyet BopvPoc 1 €vrovn
avtifeon petalld TV YETOVIKOV SOUOV 1) aKOUN UTOPEL VO LITAPYOLV OO XOPAKTNPIGTIKA

GT1 TOPOVGI0 TOGO TV TAHOAOYIK®V, OGO KL TOV PLGLOAOYIKMOV OOUMV.

Ta Zvomuata YroompiEng Awdyvaons (XY A) evioyvouv Tig duvatdtTeg dldyvaons TV

yTpdv kot fonbodv oty emilvorn apéTpnTeOV SyveosTIK®V TpofAnudtov. Emmnpocheta
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cuuPfdirovy ot peimon Tov ¥pOVOL, 0 Omoilog amotteiton Yo TV eEay@yn oG opdng

ddyvwongc.

Tao TpdTa GLGTAATO TOV VTOGTHPILOV TN SLAYVMOOT £KAVAY TNV EULPAVIGT) TOVG OTIS OPYES
g Oekaetiog Tov mevivia kot Pacifoviav oe S14Qopovs KOVOVES TOPAY®OYNG KOl GE
oMo mAatoiov, oto omoia mepAapPovotay évag HeyaAog aplBuodg amoQAcE®DY. XN
mopeio. lyoe TNV OVATTLEN TOAD TO TOAVTAOK®V CLOTNUATOV, OT®G TO OYLHUCUEVA
GLOTHHOTO TOL «Uovpov-Tivakay (blackboard systems), mov KOplo 6toOY0 glyav TV e&orymyn
™G amdPAcNG. XTI CLVEXELD aKoAOLONGaV HovIél Tov PacioTnKov GTOV KOVOVO TOV

Bayes kot ota teyvntd Nevpovikd Atktoa (NA).

Ta tedevtaio ypoévia €xel mpoxvyel 1 ovlmtuén Jbpopwv aveEdpmtov ZvoTnuUdTomv
Yroot\piéng Aldyvmong He GTOXO TNV OVIWETOMTION UEPOLG TNG UEYAANG TAELAS0S TMV
dwyvootik®v mpofAnudtov. Ta mo moAAd omd avtd oyetiCovtor pe Proonuota, yio
nmapadetypa o niektpokapdoypaenuoto (HKI), ta niektpoeykeparoypapnuate (HED),
K.AT., | G€ €IKOVEG OV TPOEPYOVTOL OO GUGTILATO TTOV KOAVOLV YPNOT TNG OTEKOVIOTG,
OT®MG Ol OKTWVOYPOPIES, M MHOYVNTIKY, N Ko 1 agovikn, ot O1dpopes Topoypopieg 1 ot

VILEPT(OTOUOYPOPIES.

Ta Zvomuoata Ymoot)piEng Awdyvoong oamockomohv 1060 G610 Vo PEATIOGOLV TNV
KAvOTNTO TOL Vo aviyvevovtol OUETPNTA TaboAOYIKE gvpnuato KOTd TNV ekmdvnon
WWTPIKOV EEETAGE®V, OGO Kol 6TO Vo LITAPYEL vtoforOnon dtav agloloyovvror Taboroyikd
gupnpata katd T ddikacio ddyvmons. Luvontikd, Eva Zuotnua Y mootnpiéng Atdyvmong

&xel  doun mov mapovotdleTal oto akdlovbo Eyqpa 3.1.

ZVYKEKPEVO, ATOTEAEITOL OO TEGGEPO VITOCLGTHLOTOL

1. 1o vmocHotTua oL givarl vTEVBVVO Yo TNV TpoEnEEEPYUTin TV

SAPOPWV OEOOUEVDV

2. TO VTOCVGTNLO TOV KVPLO GTOYO EYEL TOV TPOGOIOPICUO TTEPLOY DV TOV

TEVOLV VO TaPOVGIALOVV EVILIPEPOV
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3. 10 VTOGVGTNUA OV £ivat VIELOLVO Yo TV EEAYMYT Kot ETIAOYN

ToKIMOG omd YopaKINPIoTIKAE peyEn kot

4. 10 vrocvoTNUO TOL KOPLo HEAN A TOV givar 1) TaStvounon

KAwviko IIporoxodio

)

v oV v

Kartnyyopisg

Xypae 3.1: Zvotpata Yroot)piEng Awdyvoong

3.3.1.1 Yrocvotnpa [pocneiepyoaciog Aedopuivov

To Ymoobvotmpa IIpoeneEepyaciog Asdopévov otoyedel ot Peitioon g modtnrag 660
a@opd ToL 0£OOUEVA, LE TO VO, EPUPUOLOVTOL 01 KATAAANAES S10OIKOGIES Yo TNV CLYKPATNON
oV BopvPov (Yo Tapdderypo HEG® QUPUOYNS PIATPp®VY glte péong TIUNG €ite evoldpeong
Tng).

EmnpocHeta, n Peitioon g mowdtmrog pmopel va emtevybel pe ) yxpnom g

emavadetypatonyiog (YPappkng TapePoAng) kot pe to vo evioyvbet n avtibeon, n omoia
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napovctaletar (£100ppOTNON IOGTOYPAUUATOV, YPON LETOCYNUATIOUDV K.AT.) GE SLAPOPES

TEPUTTAGELS EIKOVOV.

3.3.1.2 Yroocvotnua Opiopod Ieproyov Evoragépovrog

To Yrnoovomuo Optopov Iepoyodv Evolapépovtog, Tic meptocdTepes PopEG KAVEL avapopd
o711 SLOIKAGI0 EVTOTIGHOD TOAVAOV EVPNUAT®V TOV £Y0VV GuEST) oYéomn He TNV maboioyia.
OvoloTIKd, 060 0POpd Ta BLOGNHUOTO TPOYUATOTOEITOL EVIOTIGUOG TOV TUNUATOV TOL

KOTAYEYPOUUEVOL CLLATOG TTOL EVaL TPOPAVES OTL £x0VV Gyéomn pe mhavn maboloyia.

Avtifétog omv mepintwon mov Eyovpe vo emeSepyacTOVUE 1ATPIKEG EIKOVEG, YiveTan
EVIOMIGLOG TEPLOYDV TTOL lvar TpoPavég 0Tt Tapovctdlovv PAdPes (Yo Tapddetypo dyKo).
O oplopdc oL aPOoPd TIG TEPLOYES EVOLIPEPOVTOC £xel TNV KavdTTa vo dteEoyBel pe
ypnowonoinon pebodoroyidv mov yopaktnpiloviol ¢ MUOVTOUATEG. X& OoVTH TNV
nepintmon o xpnog propel va opicetl tnv meployn mov Bewpel wg TabBoroyikn. Akoun évag
TPOTOG JECAYMYNG TOV TEPLOYDV EVOLAPEPOVTOG UTopel var Yivel e TN ¥PNOT AVTOLOTOV
pebodoroyimv, pe TIg Omoieg YIVETOL EVTOMIGUOC TV TTEPLOY®V Ue TN Ponbeia ypnong tov

KOTAAANA®OV TEYVIKOV TNG YNOLOKNG ETEEEPYACTAG TTOV EITE APOPOVV CIUATA EITE EIKOVEC.

3.3.1.3 Ymoovotnpa E€aymyng ko Emioyig Xapaktnprotikadv Meyedaov

H ypnowomoinon tov 6pov «xapaktnplotikd peyény» €xel 6Komd TNV LIOONAMCT]  €VOG
GLVOLOL (S1VLGHA) Omd TOCOTIKOVG OEIKTES, GTOVG 0moiovg yivetol e€aywyn Hetd amd tnv
KatdAANAn  enelepyacio peydAng mocoOTNTOC OedoUEvVOV TOV  a@opohv Tov acBevn
(amewcovioTikég Ko GALES epyaotnplokés e€etdoelg, 16Topikd acbevn, Proonpata: ££0d0t
Blodoywmv depyociov oe KaOe (wvtovo opyaviopd mov umopel va givorl eite nAeKTpIKd,
OT®OG 1 EKTOAMOT OGS VEVPIKNG N HVTKNG KLTTAPIKNG UEUPPAVNG, €lTE pnyoavikd, OTme M
mieon aiOTOg 6TO KUKAOPOPIKO GVOTNUA, €T YMUIKE, 0TS Ol TECELS TOV 0EPI®V AiLOTOg
PO2 ka1 PCO2). Kiplog okomdg eivar n a&lomotn doydpion avAapuesa oTig Tofohoyikég
KOl OTIG PLGLOAOYIKEG OVIOTNTEG KO O YOPAKTNPIOUOG UG OVTOTNTAG, TOV YopaKTnpileTon

¢ maforoywn (Yo Ttapdderypo n vrapén kokondn 1 Kakondn 6ykov).
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Q01660 1O JSAPOPO YOPUKTNPIOTIKG ovTd €lval mbavd va dnpovpyovviol AOy® TV
UETACYNUOTIGUAOV TOV £YOVV TO KOTAYEYPUUUEVO PLOCHHOTA 1] AOY® TOV YOPUKTIPICTIKMV,
T, OTTO10L £YOVV GYEOM LE TN HECT YPOUOTIKT TUKVOTNTO 1) TNV VPN TOV EIKOVOV, | AdY® TV
YEOUETPIKMOV YOPUKINPIOTIKOV.  ApKeTEG Qopés, Oewpeltan amapaitnto vo peiwbdel m
d1doTOoN TOV S10VOCUATOS, TO 0010 TTEPLEYEL TO UPOUKTNPLOTIKA TTOV £X0LV TpokAnOel amd
To 0edopéva. Tov acBevry. Me 10 vo emAéyovpe Ta MO €0POOTO  YOPOKTNPIOTIKA
oonyodHOOTE OTN MEYIoTOmMOInon G  okpifelog TavOunong Kot EmMITAEOV  OTNV

Ao TOTOIN O TNG TOAVTAOKATNTOS TOL GUGTLLOTOG.

To va g€etdloviar 6Aot ot mBavol GLVOLOCLUOL TV SLAPOPOV YOPUKTNPICTIKOV HEYEDDV,
amoyopeVETOL VITOAOYIOTIKA, 0T Kot v EYOLUE Eva UKpO TANB0g yapoaktnplotikdv. [a
avtd 0 AdYo Exovv avamtuyBel evpeticéc nEBodotl avalnnong, £T61 MGTE Vo, EMAEYOVTOL TA
o HPOOTO YOPOUKTNPIOTIKAE. XTOY0G TV €VPETIKOV UeBOdwV givar n e&lcoppdmnon g
VTOAOYIOTIKN|G  TOALTAOKOTNTAG. AVTO  emtuyydvetal Otav  vadpyel  okpifewo ot

tagwounon.

Yoyva, ywoo v opbn emioyr] SovOGHOTOG COUP®VO HE TO YOPOUKTNPIOTIKA HEeYEDM

axoAlovBovvtor o1 £NG d1adIKAGIES:

1. Awdwaocio Tov 6TdY0 £YEL TNV TAPAYWOYT EVOG VITOYNPIOL VTOGVVOAOL TTOV
amoTEAEITOL OO YOPAKTNPIOTIKG PLEYEDT).

2. Awdwooio Tov exkteAel amoTipunon yuo vo eA&yEel Yoo T0 TOCO KOTAAANAO
elvar 0 vmoymelo vroovvoro pe Pdaon kdmolwd cuvdptnon (cuvvaptnon
AmOTIUNOMG).

3. Teppatiopdg dwdikaciog Votepo Omd  KOAVOTOINGCY  TPOETIAEYLEVOL
Kpttnpiov.

4. Awdwocio mov okomd £xel v emiPePainon eykupOTNTOG TOV EMAEYUEVOL

VTOGVVOAOL YOPOKTNPIOTIKOV LEYEDDV.

3.3.1.4 Yaocvotnua TaSivounong

To Ymoovotua Tavounong éxer cov kvplo poOAO vo. TaipveL OTOPACELS Yo TNV

KOTAAANAN TomoBétnon Tov S1deopwv aveEdpTNTOV YOPOKINPIOTIKOV JIOVUGHUTIKOV
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peyebov mov eppaviCoviar oty €icodd tov. Eyxet v gubovn katdragng tovg oty opbn
Katnyopio-kAdorn, a@ov mpota emAéEel o omd TIG KOTnyopieg mOL OVNKOLV GTO
npokafopiopévo mANBog KaTyopldv-KAAcE®mY evolapépovtoc. H avamtuén kot vAomoinon
TOV VTOGVLOTNHUATOG TOSvOUNoNG Umopel va. otnpybel eite ot ypnolwomoinon puebodwv
expadnong pe enipreyn (supervised training) €ite otn ypnoiponoinon pnebddmwv exkpuabnong

yopic emifreyn (unsupervised training).

Kotd v exkuddnon pe enifreyn, Eva cOVOAO amd yopokTnploTikd dtovoouoto Bewpeitot
¢ obvoro ekmaidevons. ‘Etol Bewpeitoan kdbe didvuopo tov omoiov eivar amd v apyn
YVOOTA M Katnyopia oty omoio avikel. ['a v eknaidevon tov Tta&vountr| yiveton ypron
TOV OVUGUATOV TOV GLVOAOL gkmaidevomg. Xt cvvéxel o Ta&tvountng pmopel va
KATOTAEEL AMOTEAEGUATIKA KAOE VEO YapoKTNPIOTIKO dtdvucpo o€ pio and Tig VTOAOTES
dwbéoueg katnyopieg. Ot ta&vountég pe enifieym mov cuvRO®G YPNCLOTOIOVVTOL Yo TV
avantuén tov Zvommudtov YroompiEng Awdyvoong stvar ta&vountég mov otnpilovron
otov kavovo tov Bayes, 6toug taivountéc minciéctepov yeitova, o€ 0EVIpA OmoPAcE®V
kot 6to Nevpovikd Aiktva. Ocov apopd Toug tagtvountéc mov Pacifovial 6Tov Kavova Tov
Bayes, 0Aa ToL YOpOKTNPLOTIKE OVIKOVY GT1) CUYKEKPIULEVT KATNYOPia oV €XOVV amd TPV TNV
O UEYOAN VLTOAOYIGHEVN TOavVOTNTA. XNV TEPINTOON TOV TASIVOUNTOV TANGLEGTEPOL
yeltova, T YOpaKTNPIoTIKA TaStvopovvtol Kot yopilovial g Katnyopieg GCOUPOVA UE TO
OGO OYETIKN €lvarl M OpOOTNTA TOVG. AVTIBETOG 6T OEVIPO AmOPAcE®Y, 1 Tavounon
glvol T0 amoTéAeopHO TNG EMAOYNG OO MOl GEPA EVOAAUKTIKOV AOYIKOV Pnudtov mov

avamopioTavTol Pe TN HopPn KOUPoV Kot KAAS®V.

Mo amd 11 mo dnpogireic pneBddovg Tta&vopnong pe enifieym €xel cav Bdon tm xpnon
texvntov Nevpovikov Awktoov. Ta Nevpovikd Aiktvo ex@pdlovv T TPOCOUOIMGCT) TOL
TPOTOV e TOV 01010 TO VELVPIKO oot enelepydletal TAN00g dedopuévmv, oTolyEimV Kat
TAnpopopldv. I'evikd ypnoonolovviol ce TPoPANUOTO, T OToio dgv pmopel va yivel

epLypan| £ite pe Kavoveg gite e pobnpoticovs THToG.

H expdOnon yopic enifreyn umopel va avagepbel ko og opadomroinon (clustering). Kata
™ SdIKacion AT, VTAPYEL KATO0 GUVOAO YOPAKTNPIOTIK®OV OLVUGUATOV oL €lval
dwbéoipo, yuo Ta omoiat Opmg dgv etval YvmoTo apyikd g mole kKotnyopia avikovv. Otav

ocvopPaivel ovtd, TOTE TO OLVOCUATO  KOTOTAGGOVIOL OVTOUOTO  OTIC  KOTHYopieg
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EVOLIPEPOVTOG KT TN doUnon tov taStvounty|. Enetta, 0nmg Kot o méve, Kabe Katvovplo
YOPOKTNPIOTIKO  Sldvucpo  Katatdooetol o€ o amd TG Katnyopieg. Mepucol
YOPAKTNPIOTIKOL TaEIVOoUNTEG YpIg emiPAeyn OV YPNCLOTOOVVTOL KOTE TNV avAamTuén
Xvomudtov Yroot)piEng Adyvoong sivar ot tatvountég c-puécmv, ta Nevpwvikd Atktoa
7ov oyeTiovTal Pe TNV ovTodl0pYavmoTn XApTn, ot TaEvVouNTEG acapaV c-pécwv (fuzzy c-

means), 1 lEPOPYIKT OLOOOTOINGT), | OLASOTOINGT LE YPNON YEVETIK®OV aAYOPIOU®V K.AT.
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Apnpnuévo Xpoviko I'paonpa (Abstract Temporal Graph)
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4.1 Ewayoym

Ta dtpopa HIKTLO TEPLOPIGUDV EYOVLV KIVIGEL TO EVOLAPEPOV, 0 KOl TOAANL YPpOVIOL Kot
CUGYETIOTNKOV HE TNV VLAOTOINGM KOl TN HEAETN SAPOPOV GLVETADV KOl OITOOOTIKAOV
alyopifumv. Aldgopol HEAETNTEG KOl ATOLO TOV TPOGTAONGOV VO EUTANKODV LE OVTOVG
TOVG TEPLOPICUOVE OVOKAADYOV OTL Y10, TOLG OT0d0TIKOVG aAyOplOpovg ypetdloviol mhpa
TOALOT TOAVTTAOKOL VITOAOYIGHOT, O1 OTTO10L AVATAPIGTOVY KOt TPOPAAAOVY TOVS SLAPOPOVS

TEPLOPIGULOVG.

Xe 10TpIKES epyaoieg, OM®MG M KAVIKN Sldyvmor, KOTOlo¢ TPEMEL VO OVIILETOMIGEL O
oVVOETEG LOPPES YPOVIKOV TTepLopiopdv. Kot avtd yiati vrdpyetl acapelo mov TpokOnTEL G
Seopovg KAVIKOUS Topeig, m omoio dev Umopel €UKOAO. VO OVTIUETOMOTEL Kot Vo
povtedomomBel. Amartovvtar dtdpopot Padpol TumkdTNTAG Kot 01 ¥povikoi Teplopiopol Ba

umopovcav va eival S1dpopot LKTol THIOL.
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Xe avto 10 kePdroto Ba yiver avapopd oty apnpnuévn doprl ATG ( Abstract Temporal
Graph), oniadn to Apnpnuévo Xpovikd I'pdonua, To onoio umopei va ypnoyroronel yio
TNV OVOTOPAGTACT] YPOVIK®OV TEPIOPIGUADV GE GYECN WHE TNV 10TPIKN Odyvwon Kot To
npofAquato mov mpokvmrovv. Ilpofdier Tovg SLAPOPOVLE TOTMOVE TMEPLOPICUMY KO
Tapovclalel TNV ovOAVOT Kot S1Popd OVOUEGO OTN UEYAAN TOWKIAIOL TEPLOPICUADY TOV

VILAPYOLV.

Me v TpoPoAr] T®V YPOVIKOV TEPIOPIGUAOV HE EVO O APNPNUEVO KOl OAOKANP®UEVO
TpOmo €lvar duvatd va AneHovv, Kot Vo TPOGUPHOGTOVV KATAAANAOL, YvmoTtol aAydpiBpot
oL yopaxtnpiloviol ®¢ cvvenels. QoTdOG0 VILAPYOLY UEPKE TPOPANLATO TTOV ALPOPOVYV TOV
ELeYX0 NG GLVEMELNG €VOC GUVOAOL TEPLOPIGUMV KoLl TV amdQACT Yo TNV KOVOTOiNoT
OPICUEVOV TEPLOPICUADV GE GYEOT] LE VO GUVOAO TEPLOPICUAV, TOL VLIOTIBETAL OTL €lvar
ovpPatd peta&d Tovg. To TpdTO TPOPANUE APOPE TNV EMKVPMOT TNG YPOVIKNG CUVETELNG
TOV GLUVOAOL YVAGEWV (Y. TO HOVTEAO KATOlNG Statapayng), N VOGS GLUVOLOL dedoUévev
(m.x. to dedopéva ywoo kdmowo acBevn). To devtepo mpoOPAnua apopd Vv aflohdynon

YPOVIKNG CUVERELNS KATOG LTOOEGN G EVOVTIOV TMV OMOJEIKTIKAOV GTOLYELMV.

4.2 General Abstract Temporal Graph

H apnpnuévn doury ATG (Abstract Temporal Graph), oniadn to Aenpnuévo Xpovikd
Ipaenua, elvar éva kotevBovopevo ypdonuo Tov 0omoiov ot KOUPOl aVTITPOGMTEVOVY
YPOVIKES ovtOTNTEG (YEyovata, cuuPdavta, KAT.) Kot To TOE0 TOLG EEPOLY TOLG THAVOVG

YPOVIKOVG TEPLOPIOUOVG HETAED TV doGUEVDV (gvydv amd kopuPoug [6].

T R S
(1) m,)
R e

(m )

>/ \_/
(a) General ATG

Xympa 4.1: Tlpot [epintoon ATG — General ATG
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EmumAéov, umopovpe va movpe 6t 1 apnpnuévn oo ATG elvar éva ypaonuo mov
amoteLeiTOL OO TEMEPAGUEVO GVUVOLO KOUP®OV, TOV dNADVOLY YPOVIKEG OVTOTNTEG TOV 1510V

TOTOL, KOl TEMEPUOUEVO 6VVOLO amd TOEa (BAEme Tynpa 4.1)..

H ATG éyel Aettovpyieg mpocPoaorng «matchy xor «propagate» (dwddoom)  yuwo tnv
ene€epyooio Tov dolevkTikdv meplopiopmv. H Asttovpyia mpdoPacng «matchy emotpépet
To, KOWA oTotyelo HeTaED TV 600 SLEVKTIK®OV TEPLOPIGUOYV. Me dAAa Adyla TN TOUT TOVC.
Ed&v 1 ouvdptnon emotpépet To KeVO GUVOAO, SNAMVEL TNV TANPY| OVOVTIGTOLYI0 LETAED TMV
TEPLOPICUDV TOV EMYEPNUATOV Kot £TGL GNUATOSOTEITOL (o GVYKPOVOT|. ATO TV GAAN N
Aertovpyio TpoOSPacng «propagatey emotpépetl T HETAPATIKOTNTO TOV TEPLOPICUADV TOV
EMYEPNUATOV TNG TOV OVTIGTOLO AVTITPOSOTEVOVY Ta (gVYN (S1alevKTIKd) TEPLOPIGUOV

UETAED TPLOV (KAVOVIKA SLUKPLTOV) YPOVIKDV OVTOTHTOV [6].

4.3 Fully Connected Abstract Temporal Graph

‘Eva mipec ovvdedepévo ATG (BAéne Zyfqna 4.2) givor to ATG oto onoio ta i, j Kabe
Cevyoug kOUPmV mi kot mj, eivor GuVEEdEUEV Kt GTIC OVO KATELOVVGELS Kat KABE GUVIEDT)
yopoakmnpiletoar amd oAdkANpo 10 GUVOAO TV mepopcu®v. Omowdnmote ATG pmopei
gvkola va petatpanel og £vo TANP®G cuvoedepévo ATG, amhd e v TPpocHNKN GYETIKOV
tO&wv Kot v emonuavon toug pe C. Mn cvvoedepévol kdppot o o ATG prmopodv mhvta
va ovvdebovv pe 10 dmov ot etkéteg €yovv T C. Qotdco, aviictpoea TtOo givat
TEPLTTA, QPO O1 ETIKETEG TOVG UITOPOVV Vo, ANPOOVV dpesa amd TOVg OLOAOYOVG TOVG. ¢ ek
T00TOV, avtioTpopa TOEA pmopel va daypa@ovy Kot 1 dwypaen ormogaciletol pe faon

dtataén tov kéupov [6].

A A
d |
\ ! \ /
>ﬁ : ,\t/li 4\1'/
NI B i

(b) Fully Connected ATG

Yyna 4.2: Agotepn [epintwon ATG - Fully Connected ATG

30



4.4 Ordered Abstract Temporal Graph

‘Eva diatetaypévo ATG (BAéne Xypa 4.3) eivar to ATG 6mov ot képupot tov m1,m2,m3...
mn, oynuatifovv pa dteteTarypévn tororoyia Kot yio Kabe {evydpt kOUPmv mi, mj 6oL i<j
(ONAadn TO TPMTO TPONYEITAL TOV TEAELTAIOV), VTAPYEL LIt GVVIEST|. Zevyn mi, mj OTOVL i
>= j, dev ovvdéovtal. Ta n-1 16&a mov cuvoEovy ToVg KOUPOVG , Ta ooio Elval SLOOYIKA
avéloyo pe tnv TomoAoyia, oavoapépovion ¢ Pacikd tOEa emedn 10 Kabéva amd avtd

amoteAel T0 ovadikd povordtt petald tav do0éviav (evydv Tav KopPov [6].

A A

Ny J

A /n )

nx_j)—.' kJ'f

(¢) Ordered ATG

Yympa 4.3: Tpit Iepintwon ATG - Ordered ATG

Av évag amd tovg kopPovg oe éva datetayuévo ATG dNA®VEL ¥pNoN TN CLYKEKPLUEVN
oTIYUn, katd maoo mbavotnto avutdg o kopPoc Ba mpénetl gite va givol o TPMOTOG M O
TEAELTALOG OTNV EMAEYUEVT] TOTOAOYIKN d1dTaln TV KOUPwV, £T61 OOTE £lTE VO delyvel TPOC

OAoVG TOVG GAAOVS KOUPOVG 1} OAOL 01 AAAOL KOUPOL VO KATAAYOUV GE OVTOV.

Mo ATG pmopet va petatponet oe o dwutetaypévn ATG, pe v tpocHnkn cvvdéoemv
OV AEIMOVV TPOC TNV TPOSAYEYPOUUEVT KaTtehOLVOT Kal TN dypaPr] TVXOV GLVOEGE®V
7oV givon Tpog v avtifetn katevOvvon. Eva nifpwg cuvdedepévo ATG pmopei va peimbel
ot Swtetaypévn ekdoyn He TN Swypapr TOV ovIIoTPoe®mv TOE®V avAAoyo HE TNV

eMAeyoUeVN dLATaEN TOV KOUP®V TNG.
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4.5 Elayroto Abstract Temporal Graph

M eddyotn ATG eivon éva ta&ivopmuévo ATG, tov omoiov T TOEA £Y0VV ETIKETEG TOL
d0ev  umopodv vo pewwbBovv mepartépw. Edv Aot ot wopPor  etvar  ypovika
yopic mepropopovs, 1 ATG ek@uAiletanr otV akpoio TEPITTOON TNG TANPOLS YPOVIKNG
dyvowog. Ilapopoimg, av kdmolo 10E0 oe pia eddyot ATG éxer etikéta pe {}, 1018 Ot
npaypoatorombel chykpovson, aeol OAEg o1 SOLVATEG XPOVIKEG GYEELS LETAED TV d0BEVTLV

Cevymdv TV 1povik®dv oviothHtev Ba £xovv katappipbei [6].

4.6 AlyoprOpor Arhovotevong ATG

Eekwvovtog ano va yevikd ATG, o otdyog etvor va petatpanel oe amAovoTepT LOPEN amd
TOV TOAAOTAQGLOGUO KOU TNV OVTATOJOTIKOTNTO TOV TEPLOPICUDY. YTAPYOLV UEPIKOL

aAyOp1Opot yio avtd to oKomo, Omwe ivar o minimize_full kot o minimize_ordered.

4.6.1 Minimize_full alyop1Opog

O minimize_full akyopiBpog (BAéme Tyqpa 4.4) enekteivel to yevikd ATG oty apyikn
tov ékdoon (cvumeptrapfoavouévonv TV avtd-cuoyeTIlopeveV TOmV, Kabhg 1 Tapovsio
TOVG OMAOTOIEL TNV £KPPOICT] TOVL OAYOpiOLOV). XN GLVEKEWD TPAYUATOTOLEL TN 0140001 Kot
MV avTioTolyio. TOV TEPOPICUMV KOl TEAOC, OlypAQEL TO OVTIGTPOPO. KOl OVTO-
ocvoyetilopeva 10Ea ywoo v amdkmon tov dwretaypévov ATG, pe  eldyiotovg
neplopiopotc. O odyopOuog eivar  por mpocopuoyn tov yvwotov Floyd-Warshall
aAyopipov [6].
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minimize full
(* add connections *)

forizltomdo
for j=1tomdo
ifiz]

then add a self-referencing arc at nede mi
with label set to {self ref}
else if there is an arc from node mi to node m|
then do nothing
else if there is an arc from node mj to node mi
then add an are from mi to mj with label set to teji”-1
else add an arc from node mi to node mj with label set to €
(* propagate constraints *)
repeat
for k=1tomdo
fori=1tomdo
for j=1tomdo
(* eritical step *)
tcij <- match(teij propagate(teik, tekj))
if teij =}
a conflict is raised until no arc label is reduced(* i.e. nothing changes *)
(* remove self-referencing and inverse ares *)
foriz1tomdo
for j=itomdo
if i = j remove self-referencing arc at node ni

else do

teij<- match(teij, teji™1)

if teij = {} a conflict is raised
else delete arc from mj to mi

Yyna 4.4: Yevdokmokog - minimize_full adydpiBuoc

To kpiowo Pripa Tov akyopiBuov givol 0 GLVOLAGHOG TV dlEPYACIOV propagate Kot match
oe oyéon Ue T TPIALG TV KouPov, mov ovopdlovtar match(tcij,propagate(teik,tckj)), to
omoio ekteleitar m™3 @opég, 6mov m eivar o apBudg twv KOpPwvV, ce kabe YOpo TOL
eKTELEGUEVOL KUKAOV. O ap1Bpdg TV EKTEAEGE®V TOV Kpiolov Pripatog pumopet va petwbet
oV Yivovtol ot EAOYICTOTOGEL; GTOVG TEPLOPIGHOVGS, Oyl o oyéon pe to fully connected
ATG, aAAé oe oyéon pe 1o dwatetaypévo ATG. Eeappoloviog Tig eAoyloTOTOMGELS GTO
fully connected ATG, «xoatd «Omowo TPOMO VKA TO OKOTMO TOL Vo EYOLUE
oartagn(datetaypévo ATG), to omoio dev givor poOVO Yo TN HEI®ON TOALTAOKOTNTOS TOL
Y®Opov (pewdvovtag Tov aplBpd tev tOEmv), aAld emiong Yoo vo pelwbel m toydTa

EKTEAEONG TNG d1dIKAGT0G TNG EAAYIOTOTOINOTG.
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4.6.2 Minimize ordered aiyopi@pog

O degbtepoc aAyopiBpoc, o minimize ordered (BAéme Xympua 4.5), npdta petatpénel 1o
vevikd ATG o1 S1aTETOYUEVT] TOV HLOPEPT KOl ETELTA KAVEL TNV EAUYIGTOTTOINGT dtodidovTag
KO OVTIOTOLMVTOG TEPLOPICUOVG G GYEOT] LE TIC TPMAEG TV SOKPLITOV KOUPoV. Xe autd
T0 aAyopOuo to kpico PAua ektereitar (M*3-3m”2+2m)/6 @opéc, oe kdbe yOpo TOL

emavalappavouevov kKokiov [6].

minimize ordered
let n1,n2, ::: hm be the specified ordering of the nodes
(* covert to ordered form *)
for i =1 to (m-1) do
for j= i+l tom do
if nodes ni and nj are unconnected
then add an arc from ni o nj with label set to C
else if there is only an arc from ni to nj
then do nothing
else if there is only an arc from nj to ni
then add an arc from ni to nj with label set to (t¢ji)™-1
and delete the arc from nj to ni
else do (* there is a bidirectional connection *)
teij <- match(teij, (teji)”™-1)
if tcij = {} a conflict is raised
else delete arc from nj to ni
(* propagate constraints *)
repeat
(* repeat for every intermediate node in the ordering *)
for k = 2 to (m-1) do
(* repeat for every incoming arc to node nk *)
fori=1+to (k-1) do
(* repeat for every outgoing arc from node nk *)
for j = (k+#1) to m do
(* critical step *)

teij <- match(teij, propagate(teik tekj))
until no are label is reduced (* i.e. nothing changes *)

Xympo 4.5: Yevdokddikog - minimize_ordered alydpibpog
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4.6.3 Xoykpion AryopiOpmv Minimize_full - Minimize_ordered

[Tapdéio mov o1 dvo alyopiBuol Exovv v it TolvmAokdtnTa O(rm”3), 6mov 1 elval ot
QOpES OV 0 emavorlapPavopevog KOKAOG extedeital, o€ TPayHatiKohg Opovs T0 KPIGIHo
o Bo extedeotel onUOVTIKG AYOTEPES POPEG GTOV deVTEPO OAYOP1OL0, vToBETOVTOG OTL
0 m glval ™G TAENG TV dekddwv mopd Twv ekatoviddwv. Ilapdia avtd vrdpyel onueio
artiag (caution). Xto mAnpeg ovvdedepévo ATG, vmdpyovv TOLAGYIGTOV 6VO SlaKpLTd
povomatio avapeco o€ kabe Cevydpt kOuPov kot mn diddoorn eivar apeidopoun. Xto
dwretaypévo ATG, n S1ddoon eivar un apeidpoun kot ot €TKETEG TOV Pacikdv TOEMV
HEVOLV OPETAPANTEG KAT® 0o ovty T 61adoon (to Pacikd 10€0 amotelel T0 HOVOSIKO
povordtt oto dedopévo Cevyapt kKopPov). Ta Backd toa ennpedlovv ( k1O TO TEAEVLTAIO
ot oepd), aArd dev emnpealovtar amd tn S1ddoon. ‘Etol, av éva Pacikd 1650 €xel eTikéTa
C, mpwv amd v ektéleon ¢ dadikaciag eraylotonoinong, fa cuveyicel va €xel ovtn v
etkéta péypt o T€Aoc. Me dAla Adylo avtd 10 T0E0 TTapapével £Tot Kot 0gv aAralet. 'Etot,
TOL AMOTEAECUATO TOV OLO OAyopiBu@V Ogv givar 1G0d0Vap, aQOD O TPMOTOG KAVEL Lol
OAOKANPOTIKY EAOYIGTOTTOINGT OV OEV KAVEL amapaitnTa 0 deHTEPOG ahydp1OUOG, EKTOC OV

Yo 0PN Ol ETIKETEG TV Pacik®v TOE®V divovtal 6€ amhoveTEPT LOPON.

4.6.4 "ELeyy0G 6VVETELOG GUVOLOV TTEPLOPLOUAV

O éleyyog ouvvémelng €vOG GUVOAOL TEPLOPICUAOV YIVETOL HE TOLG GAYOPIOUOLS TOL
avapEpOnkav mo ndve, To minimize full ¥ to minimize ordered [6]. Av kot T didpketa
EKTEAEON G AVTAOV TOV aAyopiBumvy, n cuvdptnon match emotpéyel éva KEVO GOUVOAO TOL
VTOONAMVEL poL TANPN ovovtiotolyio, toTe €yovue ovykpovon. [IANpng avavtictovyio
onpoaivel 0Tt S10LEVKTIKOG TEPLOPICUOG TOL AUPOPE SLO YPOVIKEG OVIOTNTEG, TOL TPOEPYETOL
and kdamowo dwwdpoun tov ATG, eivan oe mApn dpwvio pe T0 TEPLOPICUO Yo TO 1d10
Cevyog ovrottmV, OV TPOoEpYeTOL omd GAAN dtadpoun tov ATG. Me Ghda Aoyla GAeg ot
mOAVEG YPOVIKEG OYEGES OVALESH OTIS VO OVTOTNTEG £Yovv KoTatpupbel. O alyopBpol
EAOYIOTOTOINONG AVIYVEDOVY TNV TOPOVLGIN TNG AGVLVETEWNS OAAL dev poag Eexabapilovv
TO101 TTEPLOPIGHOL TNV TPOKOAOVY. MTOPOVUE VO GKLOYPOPTICOVUE EVa aAyOplOlo Yoo TOV
kabopiopd tov mbovov atiov g acvvénswog. 'Etol, 6o pmopovue va avayvopicovpe tao

eM1oTO CHVOLD TOV ETIKETMOV TOV TOEWV OO TO 0ol TPOKAAEITAL GVYKPOLOT).
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4.6.5 "EAgyy0G 1KOVOTOIN GG GVVOLOV TEPLOPLOUAV

H ondépaon woavonoinong KAmoliwv TeEPLoPISUOV GE GYECT HE £VOL GOVOAO TTEPLOPICUMDY, TO.
omoio. vroBétovpe Ot elvan apoaio cvveneic, Paciletar oty vrdBeon OTL TO EpOTNUQ
nepopopog kot to ATG, mov avomapiotd T0 GUVOAO TOV TEPLOPICUMY, €ivarl oty 1d1a
popen. o mapddetypo ot ypovikég ovtotnteg €xovv Tov 1010 TOMO Kot T0 TEdi0 TOV
mePLOPIoU®V €ivor To 1010. XTIC TEPIGGOTEPEG EPAPLOYEC OLTOD TOV TPOPANUOTOS, TO
EPOTNUO TEPLOPICUOC TEPLYPAPEL Eva. CNUEID AVAPOPAS GYETIKA LE KATO0 achevi Katl TO

ATG avoropiotd to povtédo kamoog datapayng [6].
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Kepararo 5

Aopnpnuévo Xpoviko I'paenpo - Zvykekpipevomonjcelg

5.1 Zvykekppuevomooelg Apnpnuévng Aoung ATG

5.1.1 Zrypaio Xoppavra ko Xyetikoi [epropiopol
5.1.2 Erypoio Xoppavrta kow Awodrvtot [epropiopol
5.1.3 Kartaotdoelg pe ddpketo ko Xyetwcol [epropiopol
5.1.4 Xpovikoi Ilepropiopol Artioroyikdv Aktomv
[TaBopuvcioroyikmv Kataostdoewv

5.2 Ylomoinon ATG - Zriypaio Zoppdava ko Xyetikoi [epropiopol

5.2.1 YmoBéoeig [Tpoypappatog
5.2.2 Emmpoceteg [TAnpoopieg ITpoypappotog
5.2.3 Mopon Apyeiov
5.2.4 Baowad Brpata AlyopiBuov Ipoypdppatog
5.2.5 Tlapadeiypota Exteléoemv

5.25.1 Extéheon 1

5.2.5.2 Extéheon 2
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5.1 Xvuykekpipevomouosis Apnpnuévig Aopng ATG

Xe avt) v evotnta o eEeTdoove TEPAITEP® TOVS YPOVIKOVS TEPLOPIGLOVGS, Ol OToiol

TPOKLATOVY KOTA TN KAWIKY Odyvoon [6]. Mo ovykekpyéva Bo avaeepbovue oto

Aopnpnuévo Xpovikd Ipaponuo ATG, 10 omoio HEAETNCOUE, KOl OTIS TEPUITAOCELS TOV

GLYKEKPLUEVOTTOMCEMY doung mov mapovstdlel. Ot eWdwkég mepmtooel e doung ATG

givo :
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a) O mpocwpIvéC KATAoTAGELS v oTryptaio

ovuPdvto Kot o1 TEPLOPIGHOL Eivarl oyeTIKOT

b) Ot mpocwpvig KataoTdcELS Eivat oTlypoio

ovuPdvto Kot o1 TEPLOPIGHOL Eivar amdAvTOL

C) Ol Tpoc®PIVEC KATAGTAGELS £XOVV SLAPKELDL

K01 Ol TEPLOPIGHOL Efvart GyeTIKOl

d) Xpovikoi ITepropiopoi o Attiohoyikd Aiktoa

[TaBopuvcioroyikov Kataostdoewmv

5.1.1 Znymeio Xvppavra ko Xyetikoi Iepropiopoi

H npom mepintwon doung tov ATG yoapoktnpiletar ond otrypoio yeyovoto Kot oYeTKong
(relative) mepropiopovg [6]. T mapddetypio 0 TOPENS TV GYETIKMV YPOVIKMOV GYECEMV Elval
C = {<,=>}, aMuog {before, equal, after} 1 {npwv, tdpa, petd}. Ot oyéoeig <,=,> opilovrar
avtiotolya amd SaleLVKTIKOVG TEPLOPIoUOVS ¢ {=>1,{<,>} kol {<,=}. Ot avticTpopeg TV

<,=> givon avtiotoyyo >,=,< kot 1 otabepd self_ref kabopileror pe ™ iy =.

H petoPatikétta avdpeca ota yeyovota cvufPaivel pe fdon to mivako mov goivetatl mo
kbto (PAEne IMivaka 5.1). Onwg sivoar emaxodlovbo yivetoar amAlomoinon Tov oyécemV Kot
€161 mETVYOVETOL OTAOTTOIN O™ TV XPOVIKOV TEPLOPIGHAOV. OAa £lvol VIETEPUIVIOTIKA, EKTOG
otav vEapyeL v yeyovog Ni, o omoio Ppicketar petd amd £va ahdo yeyovog Nk, émov to nk

Bpioketor wpwv amod Eva GAAO YeYOVOG Nj Kot avTicTPOPa.
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ik
C.. _
ij < = >
< < < <=
kj
= < = -
> <=> > >

Fig. 6.19 Transitivity Table for Relative Temporal Relations between Instantaneous Events

MMivaxkag 5.1: Metafoticog [ivaxkog Xyéoewv

H mpot mepintmon eival n amdovotepn cvykekpiuevonoinon g doung tov ATG yati
amoTeAEiTOL a0 £va TOUEN TEPLOPICUMY e GVUVOAO ototyeiwv ico pe tpia. Emiong, dmwg
AéyOnke mo mave, o mivakag petafotwomrog (PAéme IMivake 5.1) sivor xotd moAv
VIETEPUIVIOTIKOG. Q¢ mapdostypo, oto Xynpa 5.1 oaivetor m mpotn mepintwon
ovykekpipevoroinong g dopng ov ATG. Ot kdppot avTiTtpos®TELOVY GTIyHIain YEYOVOTA

OV GNUOTOO0TOVV TNV £VOPEN 1] TOV TEPLATICUO KATOLUG OLOTAPOYNGC.

7N i<} ,"'rdc"\
R 1
= {=)
sB) (< s€) (=} ( sB) < (85
(,,/)<>_,\ i )= (s3) {<} - *2)
{==}
{=} {== {==)
{=}
b =<t o eN==2boaby < sme\ <) Tob\ {<} /ey 7B\ =R
( my ) -(\‘ m 1)— ;-!\I:l 3 7./, T A fl 2} _,\?,_\ P \1112 ) ?ll'; el m.;'/
x% event denoting the begin of x 1<

x cvent denoting the end of x

Fig. 6.20 Case | ATG for disorder d;

Xyqpa 5.1: Case I ATG for disorder dl
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[Mopd v amAdTNTA TG, 1) dOUN CVTY| EIVOL EMAPKDS EKPPACTIKN Y10 TIG OVAYKES TOV
SaPopwV TPOPANUAT®V, Ol LOVO GTNV KAMVIKT S1dyveoT), aeov £xel epguvniel kat amod

napa ToAAoVG GAAovg epevvntég [1].

5.1.2 Xrvyypwoio Xoppavra ko Amorvtor [lepropropoi

Ot ypovikéc ovtdtnTeG ivan Kol TAAL oTrypuoio yeyovota, dAld 0 TOUENG TOV TEPLOPIOUDV
ek@paleton pe HeTpkd Tpdmo, e Pdomn Tig xpovikég anootdoels. Ot amootdoelg ekppdlovion
dwkptd avdAioyo pe €va cvykekpiuévo Pabuo omwg eivar ou pépeg. Ia moapdderypa, o
TOUENG TOV GYETIKMV YPOVIK®V oyéoewv eivan C ={ -o,..., -4, -3, -2, -1,0, 1, 2, 3, 4,...,+oo},
omov évog apvntikdg apBpdg copPoriler Tic emdueveg pépec, €vog Oetikdg apBuoc
cupuPorilet Tig mponyovpeves pépeg Kot o apBpdc 0 cupforiler v wodtrTa. g €K TOVTOL
to C eglvon éva dmepo obvoro. H vmapén opilwv, yia moapddetypo péyiotog apOuog
TPONYOLUEVOV MUEPOV KOl HEYIGTOG aplinog endpevov nuepav, petotpénet 1o C og éva

nenepacpuévo ovvoro. Emmpdooheta, n otabepd self_ref kabopileton pe t tiun 0 [60].

H petofatikétntao avdpeca ota yeyovota eivor duvato va yivel pe m npdcheomn toug Ko 1
OVTIGTPOPT] TOVG TETVYAIVETOL UE TNV AAAAYT| TpOoOV. AdY® TG TPdGBeomg, o1 devTEPN
nepintwon ovykekpuevoroinong g ooung ATG, dev mpokdmter cvyvd afefordotnTa.
AVTI0¢T®G, e GYETIKOVG TEPLOPIGUOVG, OMMG OTN TPOTN Kol TPitn mEPImTOON, 1|
petopatikoOtnTa TeTvYaiveTal pe T ypnon Kol Bondeia evog petafartikov wivoaka. Qotdco

gtvol ToA0 mBavo va tpokvyel afefardotnToL.

Ot amdAvTOL TEPLOPIGHOTL UTOPOVV VO EKPPAGTOVV LE AP TOAAOVS TpOTOVS. 'Evag tpdmog
elvar ) ypnowomoinon mpaypatik®v apBpdv oto C. Qotodco dev Ba vdpyel TALov évag
OloKP1ITOG TOpENS Ko 1 amdotaon Ba umopel va ekppaotel KAaopatikd. EmmAéov, katd
devTepT mepinTmon, o TePopopdg {-3,2} onuaivel gite Tpelg PEPeC HeTd, €ite 2 HEPES TPLV.
Agv vrdpyet kapio evordpeon oyéon. 'Evag aAAog, S10popeTikng onpaciog Teptoptopog eivar
o &&ng: {-3,-2,-1,0,1,2}. O opiopdc tov VIOIMADVEL TNV OTOGTOCT OO TIC «3 UEPES UETE»
UEXPL TIG «2 PEPES TTPIVY. AVTOG 0 TEPLOPIOUOG £XEL aKPIPAOC TNV 1010 onpacio e TO E0POG

< -3, 2 >. Ilpénel va TOVIGTEL OTL GTO EVOEYOUEVO YPNGUYLOTOINGNG TEPLOPICLAOV LE TN LOPPT|
gbpovg N akoéun Koatd v Vmoapén mbovig ofefardtmrag o KATOL GUYKEKPIUEVT|

nepintmon, dev umopovv va, xpnoiporonfovy ol cuvaptioelg match 1 propagate, tig omoieg
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avaeépape oto vrokediaio 4.2. OG0 apopd TOVG TEPLOPIGLOVG LE EVPOG, UTOPEL VO Yivel
OVTIKOTAOTOOT, TOV OPYIKOV CUVOPTHCEMV O GLVOPTHCES Toung (intersection) kot
aBpoicpotog (Sum) avtiotoya. Xe mepintoon afePfardtnroc, ol cvvaptoelg o Tpénet vo
EMEKTAOOVV Y10l TNV QVTILETAOTION TNG KaTAoTAoNS. EmmAéov allayéc mpémet va yivouv kot

6TOVG aAyopiBovg oL TEPLYphPN KAV 6T VToKePdAata 4.6.1 kot 4.6.2.

"Evoc dralevktikdg meploptopog mov ekepdletl Eva t6&o tov ATG, vmodnimvel afefoatdotnra,
AoV ALTH 1 TPOCOPIVY GYEGT TOL GLYKEKPIUEVOL (ELYOPIOD TV OVIOTNTWV OEV UTTOPEL VoL
d00el axpifmg, Loyw Tov Topéa TV meplopicpuav Tov C. Teportépo afePfoardmra vrdpyet
av ta otoryeia tov C emextafodv amd aniég atopikéc Tipég o€ (evydpla pe Tiuég < C, U >,
01OV 7O C givor £vag ATOUIKOC TEPLOPIGUAS OTMS Kol TTPLV, AAAAL TO U gival évag meploptopdg
pe apéforo pétpo (icmwg pa mbavn a&ia 1 évag mapdyovtag). 'Etotl ta ototyeia tov topéa
neplopiop®v e&akorovBovv va eivar apoPaio aroxiedpeva. To U €xet aféforo pétpo kot
£to1 mepikAeietar and €vo Topén, O OmMOlog MEPLYPAPETOL OO TYUEC OV VTOINAMDVOLV
amolvtn afefordnta o€ TYWES TOV VTOdNADVOLY BePardtnTa. AvTOC 0 TopEns dNAdY|, Ba
UTopovGE Vo glval TOOTIKOC 1 TOGOTIKOG, TOV OTN TEAELTOIO TEPITTOGN OKOUN KOl OV
VITAPYOVY OTOUIKOL TEMEPAGUEVOL GE apliud oyeTikol meplopiopoi, o C Oa pmopovoe va

glvon dmelpo.

To Cevydpt < ¢, U > gloaptrdton amd to aféPoro pétpo mov ypnotipomoleitor amd To
Aopnpnuévo Xpovikd Ipagnua. Aniadn, 0o pmopodoe vo avoQEPETOL GTO SEdOUEVA
Kémowov acBevi] N ot Odyvoon pe Pdon T yvoon. Xt mpoOTn mEpintwon to U Oa
UTOpOoVGE Vo TEPLYPAPEL TO PaBid Tov Tapatnpnt (10Tpdc) 610 KATd TGO 1 oYEon HeTahd
Kkdmolov (evyoplov ovioTiTV givar C. AmO v GAAN, 060 a@opd TN ddyvwon, to U Ha
UTOPOVGE VO LTOONAMDVEL TN CLYVOTNTA EUEAVIONG TOL C ovapeco oe éva (evydpt

ovtotitov [6].

5.1.3 Karaotaoeig pe owapkera kot Xyetikoi Iepropiospoi
Kotd 1 devtepn mepinmtoon ovykekpiuevomoinong g ooung tov ATG, m omoia
TEPLYPAPNKE GTO VITOKEPAANLO 5.1.2, ¥pNGLOTOI0VVTAL YPAPOL TPOTEPALOTITAG KOl YPAPOL

acaeelag [11, 20]. Ot ypdeot pe TpoTeEPOLOTNTO ATOTEAOVVTOL OTtO KOUPOLS (YEYOVOTa) TOV

oyetilovton pe ™ dudpketla ko dgv eivan otrypaio. Ta to&a tov kOpPov exppalovior and
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TEPLOPICUOVG OV £YOVV GYECEIS HE TPOCMPWVES amootdoels. llpocwpiveég amootdoelg
TOPOTNPOVVTOL KOTE TNV Evapén TV YeYOVOTOV (VITAPYOoVV KOBVOTEPNOELS) KOl OVAUESH
TNV apyYN Kol T0 TEAOG KATolwV yeyovoTmv ( mapatnpodvtal aroctdoelg petald toug). H
amoeLYN LTS TNG Katdotaong Oa emtevydel pe ) tpitn mepintmon g doung tov ATG,
Omov yivetol aviikaTdotoon TV yeyovotov pe Cevydpio oamd  otiypaio  yeyovoto
VTOONAMVOVTOG TNV apyn Kot TO TEAOG TOVG OTMG GLUPAIVEL KOl GTOVG YPAPOVG OCAPELOG.
®a emrevybel ONANON MO TO YEVIKY] OVATOPACTOCT TOL YPAPOL TPOTEPALOTNTOS, APOV
K& yeYovoc o avTd 10 Ypdpo delyvel LOVO GTA YEYOVOTO TOV TO OKOAOVOOVV e akpifn|
xpévo. Ot amdAvtol Teplopiopol ek@PALovTol KOADTEPL UEGH TOV GTIYULAIOV YEYOVOTOV,
EVOD 01 OYETIKOL TEPLOPIGHOL HECH TV YEYOVOTOV TOL TTapoLGldlovy dtdpkeln. Me avtovg
TOVG TEPLOPIoLOVS oyetileTan 1) Tpitn mepintwon cvykekpipevoroinong g doung tov ATG,

1N omoio amoTELEL YEVIKELGT TG TPDTNG TEPITTOONG CLYKEKPILEVOTOINomG [6].

Ono10dNTOTE YEYOVOG Uopel va avamapacTadel amd ypovikég oviottes. Aev Exel oyéon av
elvar éva otrypiaio 1 évo oxeTikd yeyovog. O TOPENS TV GYETIKAOV YPOVIKAOV GYEGEMV gival

0 &GN G

C ={ before, after, meets, is_met, overlaps, overlapped, starts,

started, during, contains, finishes, finished, equal}

-
| dp)
_/ B
{started} {finished}
If/:. ’j‘\lll {meets} ._ < 52\]
N | )

{contains, finished} o _ {contains finished}
{contains finished}

contains finished}

N s N N
[ ™y ) _ | mz] | _..I/mg} | { m3tl
\__/ {during, \_"/ {before) \__/ {finishes} \__~

finishes,

is—met,

after}

Yymna 5.2: Case Il ATG for disorder d1
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To after givar to avtiotpoo tov before kot avtictpopa. Avtd cuuPaivel kot pe Tovg GAAOVG
xpovikovg meplopicpove. H otabepd self_ref kabopiletar pe t tiun «equal». Oco apopd ™
petafatikotnto, kobopiletar and to petaPatikd mivako tov Allen [10, 3]. Qg napdderyua,
oto ynquo 5.2 gaiveton 1 tpitn mepintwon cvykekpuevoroinong g ooung tov ATG e

apyko yeyovog to dl.

5.1.4 Xpovikoi Ilepropiopoi Artioroyikov Atktvov laBogusioroyik@v Kataotasewv

Ot ypovikol mepropiopol mov oyetilovror pe aToAoYIKEG GYEGELS EKPPAlovY TV VIapén
KaBvoTePNoEMY OV VILAPYOLY OvdpEsa og pia ortio (Cause) kai évo amotédecua (effect).
Autio kol OTOTEAEGHOL OVOTTOPIOTOVIOL ¢ YeEYovota 6to Apnpnuévo Xpovikd I'pdonua

(ATG) kat xopig 10 Eva dev pmopet va cuvurapéetl To GAAO.

Qotdéc0 vrapyovv SvVO Yevikol Teploplopol mov  yoapaktmpilovv TIC ottieg Kol TO
aroteAéopato tovc. To téhog pog autiog epgaviletor mpwv M eivon ico pe to téAog TOL
amoteAéopaTog Kot emmpdcsbeta, o TéA0G oG autiog etvor ico M epeavifetor mo petd and

™V apyn Tov amoteAéopatog g [6].

Ka0e petpicog mepropiopdg oyetiletan pe v apyn KAmolog CUYKEKPIULEVNG antiog Ko TV
apyn KATO0V GLYKEKPIUEVOL AMOTEAEGIATOS. AVTOD TOV €100VE Ol TEPLOPIGHOTL UTOPOVV VL
avomapacTafovy e TN YPNoN TG 0EVTEPNG CLYKEKPLLEVOTOiNoNg ¢ doung tov ATG, 1
omoio mepypdenke 6To LTOKEPAAMLO 5.1.2, dmov T YeYOVOTO VITOSNADVOLY TNV apYN TOV
OLTLOV KO TOV OTOTEAEGUAT®V TOVG KOl EVOVOVTOL LE TOEN, TO OTTOI0 TEPLYPAPOVY TN GYESN
TOVG. ZYETIKOL TEPLOPIGHOL, 01 0TTOi0l EKPPALOLV TN GYECT] CUTIDV KOl TV OTOTEAEGUAT®OV
TOVG, UTOPOVV VO EKPPAGTOVV LE TN YPNON TNG TPITNG CLYKEKPYLEVOTOINGNG TNG SOUNG TOV

ATG, n omoia meptypdonke oto vokepdiato 5.1.3 (PAéne Zyfqpa 5.3).

Ot oitieg kol TO OMOTEAEGUOTO TOVG UTOPOLV EMIONG VO EKPPACTOVV GE &V TANPES
ouVoEdepEVO povikd ypaenua ATG, 6mov 1 éveon og attiog pe éva amotéleoua g Oa
apywonoteiton pe TWég amd 0 péypt +oo, evd M évmon oveEdptnrov ooV M
amoTEAECUATOV Bal £Y0VV TIHEC OO -0 Og +00. Xg PETEMELTA PACT OUW®G, LETA TNV EQOPLOYN
TV SlodKacudy propagate kot match kot agov yivelr ehoyiotomoinom, vdpyel mhavotTa

GvTANoNG €0POVG YPOVIKAOV TIUDV, LE OMOTEAEGHO aveEAPTNTEG autieg vo potpalovtan Eva
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amotéAeoa Kot avtiotolya, aveEdptnta anoteAéopota vo potpalovtan pia oitio. Emmiéov,
N mopEN TOAAATADY OLTIOAOYIKOV LOVOTATI®OV OVAIESO oty 1dto ontion Kot amoTéAecua
oAV THOVO Vo 0OMYNGEL TO YPAPNUA GE GUYKPOLGT|, AOY® NG Un Vmapéng cvvémeiog

OVALEGO GTO YEYOVOTAL.

Mo GAAN avamopAcTOCT] OLTIOV KO ATOTEAECUATMOV UITOPEL va, YIVEL LE TN LETATPOT EVOG
ATG ypaoov tpitng ovykekpiuevomoinong (PAéne 5.1.3 vmokepdiao) oe ypapo ATG
PO cvykekpevoroinong (BAéne 5.1.1 vrokepdioro). ‘Enetta, yivetar cuyydvevon 660
aPopd 1O YPAPO TPMDTNG GLYKEKPIUEVOTOINGNG OV TAIPVOLUE HE TO Yphpo dehTepng
ovykekpylevomoinong (PAéme 5.1.2 vmokeEAAa10), Kol KOUTOAYOVUE GE €va HOVO YPAEo

ATG, o omoiog amoteAeital and mOKIAa TEPLOPICUADV EITE PETPIKADV EITE CYETIKMV.

ATG 1pitng

ocvykekpipevonoinong kot ATG dedtepng cuykekpievomoinong, Eexmptotd. Apykd yiveton

Axéun  pe  mwpooéyylon  egivar m dwyelpion TV 2 Ypaeov,

aveEApTNTOG EAEYYOC GLVETELNS TOGO GTOV €va YpAPo OGO Kol 6TOoV GAAO KOl GTO TEAOG,

TPOYLLOTOTTOIEITOL EAEYYOS KOl Yot TOLG dVO ol

max—exist—C
v ot
J . 1
{starts } { fimshes }
onset—C - observable-C
i meets S
f s J f res =
] H"Cfﬂl\': .\\\c’ll.lllx, .l‘\.tll-\])l\&.(l.
fimshed} fuishes)
1 .\
onset-E 1 + observable-E

{meets )

Yype 5.3: ATG 1tpitng cvykekpiuevomoinong Soung - oyetikol meplopicpoi tov HDP

210 Tyfqpa 5.3 avamopiotdror o ypaeoc ATG pe Bdon t Tpitn cvykekpylevomoinon g
doung Tov yia Tovg oyeTkovg meptoptopovg tov HDP (Heart Disease Program). Ot ypovikoi
TOAD TIO TOAVTAOKOL OmO  OmAEG

TEPLOPICUOL  TOV  OUTIOAOYIKOV  OYECEMV  €ivar

KaBLoTEPNOELS OGO O@OpPd TNV Oapyn TOV OOV Kol TOV OTOTEAECUAT®V  TOVG.
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KobBvotépnon yapoktnpiletor og n mepiodog amd v Evapén «onsety g artiog péypt v
évapén g mopotpnong (observability) tov amotedéopatog e Empov yoapoaktnpileton
¢ 1M wePlodog amd TO TEAOG TNG TAPUTHPNONG HOG outiog HEYPL TO TEAOG TNG TOPOTIPNCNG
TOV OMOTEAECUOTOG TNG. [ 'EViKd, XpOVIKOl TEPLOPIGLOTL KOl CUACIOAOYIKOL KAVOVEG UTOPOVV

va apykomomBovv avaioya pe Ta cuykekpipéva Cevydplo artiog — amoteAEGUATOG.

5.2 Yhomoinon ATG - Ztiypoio Zvppdavra ko Xyetikoi Ilepropropoi

2e 0ouTH TNV LIOEVOTNTO  YIVETOL TEPLYPAPN TNG VLAOTOINONG TPOYPAUUATOS OTN
OVTIKELLEVOGTPEPT] YADGGO TPOYPUUUATIGHOV Java. Xt1oxog MTov 1 avamapdoTosn Tov
ypdoov ATG cdppmva [e TN TPATN GLYKEKPYLEVOTOINGM TG OOUNG TOV, 1| 0ol apopd TO
GLUVOLAGHO TOV GTIYULIWOV YEYOVOTOV KOl TOV GYETIKOV TEPLOPIGUAOV. AVAALGT VTG TNG

nepintowong tov ypaeov ATG, éywve oto vtokepdiato 5.1.1.

5.2.1 YnoBé¢oerc lIpoypappatog

e Y10 apyeio, vmoBEétovpe Ot 0 YpNoTNG divel 0pBA dedopéva GOUPOVO LE TO O

kGt mopadetypo. To kabe yeyovog (event) avomopiotdtor pe ™ mO KATO

popen:

s2 b:

s2 e:

value: ['=','>"]

Yympa 5.4: Avanapdaotaon ['eyovotog
210 o TAvVe TapAdEypa To YeYovOg ovopdletor ‘s2 b’ kol cvvdéetal e To
EMOUEVO YEVOVOG ‘S2 €, GOUQMVO UE TIG XPOVIKEG oyxéoelg '=' kal ™', o1 omoieg
onAdvovtal 6to apyeio pe ) popoen ‘value: ['=',">"]’.
o O ypnotng TPEMEL VO ELGAYEL LOVO OYEGELS OV dnAdVovy To TPy (<), T0 TOpO

(=) xou to petd (>).
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Eniong, 10 mpdypappo vmobéter 411 10 0pyKO YEYOVOS €ivar owTtd TOVL

KOTAYOPELTAL TPMOTO GTO aPYEL0 ad TO YPNOTN.

Emnpocheta to mpodypoppa vrodétel 6t 10 TEAKO YEYOVOS ivan vtd Vv €ENg

Hopon:

name:
empty:

value:

["empty']

Xympa 5.5 Avanopdotaocn Telkoo I'eyovotog

210 6vopa ‘name’ tov yeyovotog pmopet va tomofetn el omolodnmote dvopa.

Koatd v eicoymyq tov yeyovoT®v Tov GLVOEOVTAL HE KOTOO0 GUYKEKPIUEVO

YEYOVOG 610 apyeio, mpénel va dobel 101aitepn TPpocoyn oI TEPIMTOGN TTOV TO

YEYOVOG GLVOEETAL KOt HE GAA YEYOVOTO GUUTEPIAOUPOVOUEVOD TOV TEAKOV

yeyovotog. Av ocvpfaivel ovtd, 10TE TO TEAMKO YEYOVOG TpEmMEL vo glcoyOet

npato. Kotta&te to mo Kt mapddetypa apyeiov.

Onwg mapatnpeitat, 10 TEMKO
yeyovog etvar to d1_e kot
elodryeton Tpv to d2_b yeyovog,
KOTE TNV E1GOYOYT TOV

ovykekpipévoo d1_b yeyovotoc.

dl_b
dl e
value: ['>']
d2 b
value: ['<']
dl e
empty:
value: ['empty']
d2 b:
dl e:

value: ['='"]

Yyqpe 5.6: Avarapdotacn Apyegiov




Kotd v ektéleon tov mpoypdppatoc (nteitor apyikd amd 1o ¥p1oTn, Vo ODCEL
oto terminal to apyeio, ue Baon to onoio o cvveyioel N ektédeon. O ypHOTNG
TpEMEL Vo dMGEL To apyeio eite pe ™ popen apyeio.yml eite /apyeio.yml. Xto
TPOYPOUUO YivovTol EMITALOV EAEYYOL YO TNV OOOOYN M TNV ATOPPWYTN TOL
vrotBEuEVOL apykd apyeiov amd to ypnotn. Toviletal, OTwg Kol 6T TPAOTN

vdOeom Oti 0 ¥pNoTNG divel opBA dedopéva 6To apyEio.

Kotd ) dtdpreto eKTELEGNC KOl AELTOVPYING TOV TPOYPAULOATOS YPNCILOTOLEITON
N kAdon StdDraw.java yio TNV ameKOVION TOV JEO00UEVOV EEAYMYNG KOl TWV
YPOVIKOV oxécemv Tov Tmpoypaupotoc. Kdabe ¢opd mov eppaviCetor éva
napdBupo amekdviong g Ooung, evepyomoteitanr évag Ppdyxos, o 0omoiog
kabvotepel ™ oLVEYEID EKTEAECNC TOL TPOYPAUUOTOS KOl TOPOTEIVEL TNV
EUPAVION TOVL OLYKEKPIEVOL TapdBupov. Avtdg o PBpodyxog umopel va
amevepyomonbel povo pe v emépPoocn Kot GUUPOAN TOL ¥PNOTN, TATAOVIOS

OTOLOONTOTE TANKTPO OO TO TANKTPOAOY10.

H Aerrovpyia avt €xel oxond ) kabvotépnomn avopovig g kabe oyediaomng
YPhpov, €Tl doTE 0 YPNotNg vo umopel var Eoddyel 66o ypdvo BEhel ot

TOPOTNPNON TOV ATOTELECUATMV TOV TPOYPEULATOC.

5.2.2 EmumpocOetec [Iinpogopics Ipoypappatog

Anpiovpyndnkay dddeka GuVOAIKA apyeia, pe dapopeTikd TANBog yeyovoTtwy,
OLOLPOPETIKT TOIKIAMOL YPOVIKADV TEPLOPICUDV KOl LE SLOPOPETIKE ¢ EmMaKOA0VOO
aroteAéopato. Mepikd amd ovtd JSivouv GCUVETEIC Kol 1KOVOTOWNTIKOVG
YPOVIKOVG TEPLOPIGUOVG, €VO GAAD KOTOAYOUV G©E OCULVEREWDL KOU U1

KAVOmoino, yoti VITAPYOVY GLYKPOVOUEVES YPOVIKEG GYEGELC.

To apyeio input.yml mepiéyet ta dedopéva tov mapadeiypotog Case | ATG for
disorder d1 mov amewoviletar oto Figure 6.20 g celidag 238 tov PBipriov
«Temporal Information Systems in Medicine» ypapuévo amdé tovg Elpida

Keravnou-Papailiou, Carlo Combi kot Yuval Shahar.
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Xx? event denoting the begin of x {<}

x  cvent denoting the end of x

Fig. 6.20 Case | ATG for disorder d,

Yympa 5.7: Case | ATG for disorder d1

EmumAéov puépog tov mpoypdppotog Paciotnke oto kepdiato 6 «Time in Clinical
Diagnosis» ka1 cvykekpévo oto vrokepaiato 6.9 «Temporal Constraints»,
tov Pipriov «Temporal Information Systems in Medicine» ypauuévo omd tovg
Elpida Keravnou-Papailiou, Carlo Combi, xot Yuval Shahar. "Eywe ypnion tov

O KATO LETOPOTIKOD TIVOKA GYEGEMV:

C.
1k
T =
ij < = >
< < < <=>
K
— < = >
> < => > >

IMivaxag 5.2: Metapatikog [Tivaxag Xyéoewv

To wpdypappo Ba empével vo {ntdel amd t0 ¥PNoTN TO GOGTO Opyeio av To
TPONYOVUEVO apYEI0 TOV TANKTPOAOYNGE OEV VILAPYEL 1} 1] EIGAYWOYT TOV EYIVE UUE

AGB0g TPOTO Ko Ol COUP®VA LLE TIC TANPOPOPIES TOV TPOYPALLLUATOG.
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wse to ektelesimo arweio eite me
Den edwses arxeiol

Dwse to ektelesimo arxeio eite me

Den iparxei auto to arxeio!

Dwse to ektelesimo arxeioc eite me

Den iparxei auto to arxeio!

Dwse to ektelesimo arwxeic eite me

Den iparxei autoe to arxeio!

Dwse to ektelesimo arxeio eite me

LI

APODOXI ARXEIOU!!

ti

ti

ti

ti

ti

morfi

morti

morfi

morfi

morfi

.farxeio.yml

./arxeio.yml

Lfarxeio.yml

./farxeio.yml

LSarxeio.yml

Yyqpa 5.8: Ewcaywyn Apyeiov

5.2.3 Mopo1 Apyeiov

eite

eite

eite

eite

eite

arxein

arxeilo

arxeio

arxelin

arxeio

Xpnowomowd to yaml apyeio pe Baon pwo Open Source library mov ovopdletan

SnakeYaml.jar. To apyeio 10660V lodyetar oty Khdon Main. TTo kdto givat va

TopadeLypLo apyeiov 16600v:

dl b:
dl_e:
value: ['<',>")'='
sl _b:

value: ['=']

dl e:
s2_h:

value: ['<]

sl b:

sl e:
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Lyml:

Lyml:

.yml:

yml:

Lyml:



value: [>','=']
sl e:
ml_e:

value: [>','="]

s2_h:

s2_e:
value: ['=',">"]
s2_e:
ml_e:
value: ['=]
ml_e:

empty:
value: ['empty’]

5.2.4 Boaowad Bijpota AlyopiOpov [poypappatog

1. //Diavasma apg te terminal
System.out.println("Dwse to ektelesimo arxeic eite me ti morfi -»> ./arxeioc.yml eite -> arxeio.yml:");
scan = new Scanner(System.in);
InputArxeio = scan.nextline();

//0rismes metavlitis pou elexei an iparxei to arxeie 1 oxi
boolean exists = (new File(InputArxeio)).exists();

/Elexns gia iparxwn arxeio 1 an o xristis den edwse arxeio
while (Inputfrxeic.trim().equals("") || (!lxists) )

if(('exists) && (!({Inputfrxeioc.trim().equals("")))){
System.out.println("Den iparxei aute to arxeic!™);
System.out.println();

h

if (InputArxeioc.trim().equals("")){
System.out.println("Den edwses arxeic!™);
System.out.println();

}

system.out.println{"Dwse to ektelesimo arxeic eite me ti morfi -»> ./arxeic.yml eite -»> arxeioc.yml
InputArxeio = scan.nextline();
exists = (new File(InputArxeio)).exists();

Yympa 5.9: Znton apyeiov 16050V
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Znmon apyeiov €10600v amd TO YPNOTN, UEYPL VO Yivel amodektd oamd TO
npdypappo. H kabe amodpprym apyeiov avtiotoyyel oe por emavainyn twv
fnudrtov (tnong apyeiov, Tov eaivovtal To Katw. Amoppiym apyeiov Oa yivel

av to apyeio dev vapyel N av dev d6ONKe apyeio.

To apyelo givor amodektd. MeTA TNV ammodoyn Tov apyeiov, LIAPYOVY INAMUEVES
HeTaPANTES, Ol omoieg elval vEHOLVEG Y10 TOV VITOAOYIGUO XPOVOL EKTEAEGNC
oV TPOoYpaupatos. O VTOAOYIGHOG TOL XpOVOL Yivetal oe hanoseconds. Kotd
mv g€aymyn tov ypOVov, GTO TEAOG TOL TPOYPAUMUOTOS, YIVETOL LETOTPOTY] TOV

¥pOVOL cg seconds.

System.out.println("APODOXI ARXEIOU!!™);

/A Ipnlogismos wras se nanoTime
long startTime,endTime,Ntime;
startTime = System.nanoTime();

“Kvpio pépog mpoypappotog”

//Anaktisi telikou xronou ekielesis programmaios se seconds

System.out.println();

System.out.println("The time elapsed is " 4+ Ntime/l0288888808.8 + " seconds ! I );
System.out.println();

Yymqpa 5.10: Yrohoyiopog xpovov eKTEAECNG

ffLoad dedomena ape to yaml file

YamlLoader file = new YamlLocader({InputArxeio);
{/ApoBikeusi twn events se domi Arraylist<Events:
String end_ewvent="finish";

Arraylist<Events> eventslist = new Arraylist<Events:>();
eventsList = file.getEvents();

S /KaBorismos telikou ewvent
for(Events p: eventsList)q{

if(p.getId()==eventsList.size()-1)
end_event=p.getName();

Yyqpa 5.11: Eneéepyacio apyeiov 16000V Kot amobnkevon yeyovotov e doun
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EneEepyacia apyeiov ewsodov pe ) ypnon g library SnakeYaml.jar won
amofnkevon yeyovotov ot doun ArrayList<Events> eventsList. EmmAéov

KaBoplopog TeAkoD yeyovotog e Paon t otk petafinty id.

Awdwkaoio emnefepyoociag apyeiov ewwodov pe t library  SnakeYaml. jar.
Anpovpyio evog HashMap<String,Object> yamlFile avtikeipevov, oto omoio
amobnkedetal 1 doun TOoL apyeiov kol To Ogdopéva. Me TIG WO KOTM
ouvvoptioelg, dwfaleton o apyeio “input”, agov yiver apywkd load, xor otn
ocuvéyela pe ) ovvaptnon getNames(), avatiBevior ta ovopoTo TV YeyovoTmv
oav KAWL oto avrtikeipevo HashMap < String, Object> yamiFile. Agov
aPYIKOTOOVVTOL TO KAEWWA pHe TO Ovopo KAOe yeYovoTOC, HE TNV E€MOUEVN
ovvaptnon getPairsRelations(...), dnuovpyeitar kabe @opd pa Aioto, 1 onoia
TMEPIEXEL TOL YEYOVOTOL UE TO, OTOL0L CLUVOEETOL TO GLYKEKPIUEVO YEYOVOG TOV

d00nKe cav TUPAUETPOG,.

YamlLoader(String path) throws FileNotFoundException {
¥aml yaml = new Yaml();
InputStream input = new FileInputStream{new File(path));
yamlFile = (HashMap<String,Object:) waml.load(input);

}

J/5inartisi gia kataktisi twn onomaiwn twn events
public ArraylList<String> getNames() {

return new Arraylist<String:(yamlFile.keySet()};
b

J/5inartisi gis kataktisi twn gegongbwn pou sxetizontail me to sigkekrimeng event
public Arraylist<String> getPairsRelations(5tring event) {
HashMap<String, Object® relations_hash = new HashMap<String,Object>();

relations_hash = (HashMap<String,Object>) vamlFile.get(event);
return new ArraylList<String>(relations_hash.keySet());

Yympa 5.12: Awdikacio eneEepyaciog apyeiov 16000V

[Mapopoing pe ™ ocvvaptnon getRelations(event,pair), yiveton katdxtmon tov
YPOVIKDV GYEGEMV OV EVMVOLV TO YEYOVOg (event) pe évo GuYKEKPLUEVO GAAO

yeyovog (pair). Evvoeitar 611 o dvo yeyovota cuvdéovral.
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fisinartisi gia kataktisi twn xrenikwn sxesewn pou enwnel to kaBe gegones me alla gegonota
public ArraylList<String> getRelations(String event, String pair) {

HashMap<String, Object> relations = new HashMap<String,Object:();

HashMap<String, Object> rel_pairs = new HashMap<String,Object:();

relations = (HashMap<String, Object:) yamlFile.get(event);

rel pairs = (HashMap<String, Object:) relations.get(pair);
ArraylList<String> rel values = (ArravList<String:) rel pairs.get("value");

return rel_values;

b
Yyfqna 5.13: Zvvaptnon getRelations(event,pair)
[To kdtw m ocvvdptmon getPairsRelations E(...... ) wodel TG TPONYOVUEVES
cuvaptnoelg getPairsRelations(...... ) xou getRelations(...... ), TOV omoimv ™

Aertovpyio TEPYPAYAUE TTO TAVE®, KO GTOYOG TNG EIVOL 1] EMGTPOOY| Hog Aot
and PairsRelations avtikeipeva, 1 omoio O amotedeiton omd T YEYOVOTO TOL
GLVOEOVTOL |LE TO GLYKEKPLUEVO EVENt Kot TIG XPOVIKES GYECELS TOV TTEPLYPAPOLV

T Kabe GVVOED.

Si5inartisi gia ktisimo tis deomis sxetika me ti sxeseis pou sindepun ena gegonos me alls
public Arraylist<PairsRelations»> getPairsRelations_E(String event) {
ArraylList<PairsRelations» event_PairsRelations = new ArraylList<PairsRelations:();

for (String pName : getPairsRelations(ewvent)) {

PairsRelaticns pair = new PairsRelations(pName,getRelaticns(event,pName));
event_PairsRelations.add(pair);

b

return event_PairsRelations;

Xyqpa 5.14: Xvvéptnon getPairsRelations E(...... )

2m  ovvéyew, Oomuovpyndnke mn  ovvaptnon public ArrayList<Events>
getEvents(), mn omola ypnowomolel T ovvoaptnoelg getNames() kot
getPairsRelations E(event), pe okomd6 vo  emotpéyel o Adoto
ArrayList<Events>, 1 onoia mepiéyet OAa 0 YEYOVOTO TTOL TTEPLEYEL TO aP)Elo, LE

OAEG TIC CLVOEGELS Kot TIG YPpoVikEG oyéoels. H cuvdptnon getEvents() kadeiton
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ard6 1w KAdon Mainjava kot ta yeyovoto  amobnkevovior - ot

ArrayList<Events> eventsList Aicto.

[Tapovsioon d1dpopmv TPOTOV HE TOVS O0MOioVE pmopovV va mpoPinbodv ta

YEYOVOTO, OO TOVG YPT|OTEC.

{fExagwgl gegonehbwn me diaforgus tropousi(apo file, apo domi Arraylist<Events:, apg StdDra
Events.printEvents(eventsList);

J/file.printFile();

Events.Draw_ EventsANDPaths(null,eventsList,@);

Yypa 5.15: Atdgopot tpdmot Tpooing yeyovotmv

Me 1 ovvaptmon Events.printEvents(eventsList) mpopdAiiovtar to yeyovora,
aoV omobnkevtovv mpdTa o1 eventsList Alota. Me 1 ovvdptnon
file.printFile(...) mpofdiiovtar ta yeyovoto amd 10 apyelo kot téhog pe
xpion ™ ovvaptnong Events.Draw EventsANDPathS( null, eventsList, 0)
yivetar mpoPoAn twv yeyovotwv pe t Ponbewn ¢ wkAdong StdDraw. Xto
TPOYPOLLLO YPNOCLUOTOLEITOL O TEAELTOIOC TPOTOC KOl Ol YPNOTEC UTOPOVV VOl
TOPOTNPNCOVY TO, OedOpUEVO. G €va. Mo paio mePPIALOV e amEOVION

GYNUATOV Kol YPOUATOV.

Anuovpyia Alotag PathsList, 1 onoia mepiéyel avrikeipeva tomov Paths. KdéOe
avtikeipevo Paths, amoteleiton amd pia Aloto amd yeyovota kot €vo akEpoLo
aplBpd, mov Aertovpyd oav id TOoL ovykekpyévov avtikeipevov Path.
Anuovpynca ™ Aota PathsList pe okond v amobnkevon dAwv tov mboavov

povomatidv Tov ypheov ATG, 6mov 1o ke povoratt £xel o 41k Tov id.

H ovvapmmon Events.getPaths(eventsList,end_event) maipver cav gicodo
Mota pe OAa ta yeyovaTo OV TEPLELYE TO apyEio KOl TO GVOUO TOV YEYOVOTOG
OV amOTEAEL TO TPOOPIOUO OA®V TV HOVOTOTI®V, TO TEMKO YEYOVOC.
Emotpéper 6o ta mBavd povomdtio, to omoio amofnkevovtor ot doun

PathsList, | onoia meptypaenke o ndvo.
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10.

11.

Avt 1 ovvdptnon kolel T cvvaptoelg ReturnCurrentEventsPathList(..) ko
1t checkParent(..). H mpdtn ypnoionoleitor avadpoptkd yio 10 GUVOLUGUO TMV
YEYOVOT®V Y10l TOV VTOAOYIGHO TMV HOVOTOTIOV, VA 1 0e0TEPN EAEYYXEL OV
KOO0 GLYKEKPYLEVO YEYOVOS AEITOLPYH GOV TOTEPOS Yo KOO0 GAAO(ONAadN

mpomnyeitatl Tov GAAOV).

‘Exovtag topa ™ douny  PathsList, «okeitor 1 ovvaptnon

Events.getAplopoiimenaPathEvents(....), pe v omoia vyivetor omlomoinon
OA®V TOV YPOVIK®OV TEPLOPICUAV Kot avaPABUIon TV YEYOVOT®Y. ZTN GLVEXELN
nmpoPdrietor Eexmplotd To KAOE LOVOTATL GTN KOVGOAN KOt GTO TEPPAALOV TNG
StdDraw pe 1 KAon tov  ovvaptioewv  printEvents(...) kot

Draw_EventsANDPathS(...).

Kion ovvaptnong get finals(...), 6mov yivetor avakTmon ToV TEMKOV
YPOVIKAOV TEPLOPICUAOV OTO. HovomdTio, pe T Ponbeld TV GuVAPTHGE®V
take final relations(...) xou check Transitivity(...). Me tn Boffgia g mpdT™NG
yivetar avafaduion tov kdbe povomaTion pE TEMKES YPOVIKEG GYECELS, QUPOV
KoAel TN OgvTEPM, M omolo EALYXEL TIC YPOVIKEG OYECES UETOPATIKOTNTOG
avapeco oto yeyovota. XN ovvExel mPoPAAlovIol GT KOVGOAO TO TEAMK(
LOVOTATiOL, OTOL TO KAOE €val amoTeleiTan omd (o LOVO YPOVIKY GXECM, LE TN

KAnon tov cuvaptinoewv printEvents(...) ka1t Draw_Final Results(...).
2OYKpon  TEMKAOV  OMOTEAEGUATOV  HOVOTOTIOV KOl OVAKTNON  TEAIKOV
AMOTEAECLLOTOG GUVETELOG ue ™m KAnon ™mg GLVEAPTNONG
ReturnFinalTemporal_Relation_of _Events(..), n omoia epapudler eréyyovg yia
™V e£aymyn TOV TEMK®OV YPOVIKOV GYECEWV.

E&aymyn teAKoy amoteAEGLOTOC GUVETELNG KOl KOVOTTOIN GG,

E&aymyn oAkod ypovov ekTéAEONG TOL TTPOYPAUUATOC, OTMG TPoavaPEPOnKe

oto fua 2.
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5.2.5 Hapadciypoto Exterlécewv (6uviyeio 6To TapapTnpe)

5.25.1 Extéheon 1

[To kdtow TopovstdaleTor N Lope Tov apyeiov «inputl.yml» wov diveton amd to ypfHot
Katd TV eKtédleon avtn. Onwg eaivetor to apyeio amotedeitonr amd dvo yeyovota, 1O
apyk6 yeyovoc d1_b kot to tehkd yeyovog d1_e. O yprotng divel to apyeio cOHLPmVA
pe tov tpdémo mov {nreitor omd v KovodAa Tov mpoypdupatos. Av 1o apyeio dev
vdpyer N av d00nke AdBoc ovopa, tote TO TPOYpappa Oev Ba to amodeytel. [Ma va

AELTOVPYNOEL EMTVYDG TO TPOYPOALLLL TPETEL VOL YIVEL 0TOd0YT TOV apyElov €1GOJ0V.

Mopon Apyeiov «inputl.ymli»:

dl b:
dl_e:

value: ['<]
dl_e:

empty:
value: ['empty’]

Mopon terminal:

Dwse to ektelesimo arxeio eite me ti morfi -» ./arxeioc.yml eite -» arxeio.yml:

APODOXI ARXEIOU! !

Yympae 5.16: Mopon terminal Extéheong 1

oy =
R I
SIAn

Yyqpe 5.17: TIpoPoinq ATG ypagov Extéleong 1
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Kotd v extéleon Tov TpoypauULaTos, TapoLGIALETL 1] AVATOPAGTAGT] TOV YPAPOU,

OTMG KOl TO KAOE LOVOTATL TOL TPOKVTTEL LLE BAGT) TOVG XPOVIKOVS TEPLOPLGHOVG,.

Ynrdapyet tomwon tov kébe Prpotog otn koveora kot Tpofoin péow g SrdDraw.java.

Xe aUTd TO TAPAELY L VILAPYEL LOVO £VOL LOVOTTATL.

START

[PATH NUMBER 1]

Yynpe 5.18: TIpoPoin ATG ypdaoov Extéleong 1 — Path Number 1

Path Number: 1
Event dl_b with id number @ is related with events
-» d1_e through the following temporal relations :
<
Event dl_e with id number 1 is related with events
-» empty through the following temporal relations :
empty

Yympa 5.19: Path Number 1 - Extéleon 1

Final -» Path Number: 1
Event dl_b with id number @ is related with ewvents
-» d1_e through the following temporal relations :
<
Event dl_e with id number 1 is related with ewvents
-» empty through the following temporal relations :
empty

Xympa 5.20: Final Path Relations - Extéleon 1

Kotd 10 1€h0¢ ¢ ektédeong yivetor TpofoAr] Kol TVTMGN TOV ATAOTOUEVOV

LOVOTATIOV Kot EEAYETOL TO TEMKO OMOTEAEGLOL GUVETELOG KOl TKALVOTOINOTG.
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SIAR] END

Yyfqua 5.21: ITpoPoAn Final Path Relations - Extéleon 1

Consistency and satisfaction can be noticed !!
The final relation of ewvents produced could be
1 <

The time elapsed is 4.199582356 seconds ! !

This is the end of the Program !!

Yympa 5.22: TpoPoin Amoteréopatog [poypappatog - Extéheon 1

5.25.2 Ektéheon 2

Me mapopoto tpdmo, OT®G KoL KOt TNV EKTEAECT] TOV TPATOV TOPUSELYUATOG, YivETAL
KoL 1] EKTEAEGT] ALTOV TOL TTOPAOETYLLATOG, TO 0010 TTEPLEYEL TEPIGGATEPX YEYOVATA OO
T0 ponyovuevo mapaderypa. [T kKdtw eaivetor n poper| tov apyeiov Tov

ToPadELyLaTog 2.

Mopon Apygiov «input2.ymli»:

dl_b:
dl_e:
value: [>']
d2_b:

value: ['<]

dl e:
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empty:
value: ['empty’]

d2_b:

di_e:

value: ['=]

Mopon terminal:

f1INPpUTE

Dwse to ektelesimo arxeio eite me ti morfi -» ./ arxeic.yml eite -> arxeic.yml:
APODOXI ARXEIOU!!

Yyqpa 5.23: TIpoPoiq ATG ypaeov Extéleong 2

Ta povomdtio awtov 0 TaPadelyLaTog etvat dvo kot to kdbe povomdTt £xet

PO PETIKOVS YPOoVIKOUS TEPLoptopovs. ITo Katm aivovtal Ta Vo HOVOTATLOL.

Tympa 5.24: TIpoPorn ATG ypagpov Extéreong 2 — Path Number 1
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Path Number: 1
Event dl_b with id number @ is related with events
-» dl_e through the following temporal relations :
*
Event dl_e with id number 2 is related with events
-» empty through the following temporal relations :

empty

Yyfqna 5.25: Path Number 1 - Extéleon 2

M
o

Yympa 5.26: TIpoPfoin ATG ypaeov Extéleong 2 — Path Number 2

Path Number: 2
Event dl_b with id number @ is related with events
-» d2_b through the following temporal relations :
£
Event d2_b with id number 1 is related with events
-» d1_e through the following temporal relations :

Event dl_e with id number 2 is related with events
-+ empty through the following temporal relations :

empty

Yyfqna 5.27: Path Number 2 - Extéleon 2
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Final -» Path Number: 1
Event dl1_b with id number @ is related with ewvents
-» dl_e through the following temporal relations :
*
Event dl_e with id number 2 is related with ewents
-» empty through the following temporal relaticns :

empty

Final -» Path Number: 2
Event dl_b with id number @ is related with ewents
-» dl_e through the following temporal relations :
£
Event dl_e with id number 2 is related with ewents
-» empty through the following temporal relations

empty

Yympe 5.28: Final Path Relations - Extéheon 2

START END
- = -

[FNALFATH NUMBER 7]

STARI END
- < -

Yympoa 5.29: TIpoBoin Final Path Relations - Extéieon 2

Koatd to 1éhog g ektédeong Tov mopadelypatog ppaviCovtat To anoteAéouaTo 0G0
aQOPAE TNV IKOVOTTOINGT| KOl GUVETELD, TTOV TOPOVGLALEL 1] GUYKEKPLUEVT] EKTEAEDT.
[Topatnpovpe 6T VIAPYEL AGVVERELN KOL 1T LKOVOTTOINGT Yot Ol ¥povikol Teploplopol

TOV LLOVOTOTIOV £PYOVTOL GE GUYKPOVOT).

Inconsistency !! There is no satisfaction !!
The time elapsed is 6.746757867 seconds ! !

This is the end of the Program !!

Yympa 5.30: IIpoPorn Amoteréopartog [Ipoypappatog - Extéheon 2
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Kepalaro 6

Younepdopotd
6.1 I'evikd cvpmepdcpato 62
6.2 Eionynoeig yio duvatn ETEKTOON TNG EPYNGIog 63

6.1 I'eviké ovpmepdopata

[TpdTOg 6TOYOG TG SUTAMUATIKNAG LTS epyaciag ival 1 e€étaon TG TPOTEWOUEVNS
apnpnuévng doung «Aenpnuévo Xpovikd I'paonuo» (Abstract Temporal Graph
[ATG]) ywo v avomapdotacn xpovikmv Teptopicpmy (temporal constrains) yio wotpikd
Swyveotikd  mpoPAnuata.  Agvtepog  otdyog  elvar M peAétn  ddpopwv
GLYKEKPLUEVOTONCEWMV TNG apnpnpévNs dopng ATG o TV avamapdcstacn YpoviK®mv
TEPLOPICUDV OV TPOKVTTOLV GE SAPOPES EPAPLOYES 1TPIKNG Obyveoons. Tpitog

610Y0G tvar n vAomoinong g doung ATG.

To wOpro Oépa g SmAmpatikng epyoaciog €ivor M wTpkn xpoviky Odyveoon, o
YEPIOUOS TOV OAPOP®V YPOVIKDOV TEPLOPIGUAOV KOl 1| LOVIEAOTOINGT TOL YXPOVOUL.
Tepdotio gpeuvnTIKO €VOl0PEPOV TOPOLGIALOVY Ol TPOCTABEIEG AVOTAPAGTACTG TOV
xpOVOL og Odpopa CLOTAUHOTO OYyVOONS, OTMG KOl 1 7TPoomadelo  EmiAvoNg
AoyvoOoTIK®V TpoPAnuatov. Avtd givar oAo@AaveEPO AOY® T®V S1APOPOV HEAETMOV KOl

EPELVAOV MOV JlEEAYOVTOL GYETIKA [LE AVTA TO BEpaTOL.

210 mapeABOv N teYVoroyion Ogv NTtay TOGO TOAD avATTLYHEVN KOl Ol AvOpmmol dev
umopovcoav vo Paciotovv ce avty. Me to mEpacua twv ypéveov OPw®S, M poydain
avamTLEN TG KOl TO VYNAG HOpO®TIKO €minedo TOv MEPIGGOTEPOL TANBVLGLOV,
Bondnoav ot dnpovpyio. LOVIEA®V EMIAVLONG JLOYVOOTIKOV TPOPANUAT®V, To. 0ol

Bacilovtor oty évvola Tov xpdvov. O xpoOvVog amoTeEAEL VOl atd TOVS GNUOVTIKOTEPOLS
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napdyovteg oty emomun g latpwng. ‘Etol, 1 povtelomoinon tov ypdvov e
SaPopovg punyovicpovs eivar éva kpioyo 0o To omoio KaAoOVTOL Ol EMIGTHOVEG VL
avTipetonicovy. ‘ETo1, KOTOANYOUUE GTO GUUTEPAGHO OTL 1| PNTH AVATOPACTOCT TOV

YPOVOL Elvar TOAD onUAvVTIKO Vo, VITAPYEL 6€ KAOE choTN.

Oco apopd tdpa to Apnpnuévo Xpovikd I'papnua ATG, sivor por apnpnuévn doopn
OV GTOYO £YEL TNV AVATOPACTOCT TMOV SPOPETIKMOYV TOTMOV YPOVIKOV TEPLOPIOUDV
péoa oto 100 evomomuévo mhaicto. Tnyv d otiypr] emrpémel v avdivon kot
dpopomoincn TV SlPOp®V TOTOV TEPIOPICUMY. XKomOg &ival o €Aeyxog NG

YPOVIKNG GLVETELNG KL IKOVOTOINGNG EVOG GLVOAOV TNG TOIKIAING TV TEPLOPIOUMDV.

H enelepyacio ypovikmv meproptopdv moilel Eva ToAd onuavtikd poro a@od UTopovv
Vo XPNOLUOTOoMO0VV amd TOVG E101KOVE GE GLUGTIHLATA Yia T SladKacio dLdyvmOONS Kot
ovotaong Oepamneiog yio kdmowa acOévela. 'Hon, ta televtaio ypovia xovv avomtuydet
oleopa cuoTiuate ddyvoonsg oty wIpkh. lotpol Kot ekmodevtikd TPoc®MIKO
BonBovvtar katd moAd apov mapovsidlovv Peitioon otnv deEaymyn| NG ddKAGTog
odyvoong, toco and v mhevpd ¢ opBotepng Bepaneiag 660 Kot amd TV TAELPE TNG

peiwong tov ypdvov mov dlapkel 1 O10dTKAGTA.

6.2 Exonynosig yio duvati] enEKTO6N TG EPYAGIOG

‘Exovtag e€etdoet to povtédo “Apnpnuévo Xpoviko I'paonua (ATG)” yuo eneEepyascio
YPOVIKOV TEPLOPICUMY  GE  EPOPHOYES KAMVIKNG Oldyvmons, KOTOANYOLUE GTO
ocoumépacpo  OTL, 1 OTPIKN  YPOVIKN Ollyvmdor TPOS TO TOPOV  TPOGEAKVEL
dwaohoynpéva apket mpocoyn. Emiong, o pOrAog TV YpoviKOV TEPLOPICUOV GTHV
KAMvikn] Odyvoon  elvar moAd peydiog. ‘Exovv non viomowmBel evolagpépovra
amoteAéopaTo OAAG ypelaletor vor yivel TEPIOCOTEPY] OOVAELN TPOKEIWUEVOL VO
KOAVEOOHV TAP®G Ol YPOVIKEG OVAYKEG TOV TPAYUATIKOV OTPIKAOV OlyVOCTIKOV
mpofAnudtev kot vo ypnotpomomBet o ypdévoc omnv mapoywyn AVcewv pe €vo
VTOAOYIOTIKG OOJOTIKO KOl OTOTELECUATIKO TPOTO. AKOU, oV Kot £yl Onpovpynel
peYdAn Tpdodog 6N LOVTELOTOINGT TOL XPOVOUL, OV dNUoVPYNONKE avaroyn TpO0d0g

o1 HOVTEAOTOINOT TOV eVEPYEIDV. Mepikd akoOpa onuavtikd Bépoata OnTme elval yuo
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TOPASELY LA, 1] TOAAOTAN KOTOVOUY] TOL XPOVOV, 1| EXAVIANYT, T0 GOVOETA TEPIGTATIKA
KOL 7| OTTOTEAEGUOTIKY] XPNON TOV YPOVIKMOV TEPLOPICUDV, XPEELOVTOL TEPIGGATEPT
gpeuvnTikn mpocoyn. [lapoin Aowwdv ™ SOVAEID OV €XEL YIVEL OTIC EQOPUOYEG TTOL
oyetilovion pe TNV 10TPIKN, YPEWLETAL aKOUN Vo YIVEL OPKETH TPOOSOG £TGL DGTE Vo
eVOOUOTOMOEl EMTUYMG 1 TEYVIKY] TOL YPOVIKOD GULAAOYIGHOD OTNV KoOnuepvi
dwdkacio ™ atpkng epovtidag. Kabmg ot watpikéc dadikacieg eEelicoovtot pe v
TPOGOUPUOYY OepameldV 6€ KovoOpylo EVPNUOTO OTN GULYKEKPLUEVY] TEPLOYN N TNV
gvpeon dwdkactdv Bepameiog yio kavovpyleg acbéveteg, Ba mpooTeBovy Kovovpyleg
TPOKANGELS OTIS O VILAPYOVOES. AVTO OTMGONTOTE VIOGYETOL VO TAPEYEL L0 TAOVGOL

YN TPOKANCEWV 6TV Kowvotnta TG Teyvntg Nonposvvng.
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Hopaptnua A

Extéleon 1

Mopon Apygiov «input.yml»:

di_b:
di_e:
value: ['<]
sl b:

value: ['=]

dl_e:
s2_e:

value: ['=]

sl b:
sl e:
value: ['<]
ml_b:

value: ['<]

sl e:
ml_e:
value: [>')'='
s2_b:

value: ['=]

s2_h:
s2_e:

value: ['<]



s2_e:
m22_e:
value: [>''="]
m3_e:

value: [>')'="

ml_b:
ml_e:

value: ['<']

ml_e:
m21 _b:

Value: [I<I,I:I,I>l]

m21 b:
m21_e:
value: ['<]
m21 e:
m22_b:

value: ['<]

m22_b:
m22_e:
value: ['<]
m3_b:

value: ['<]

m22_e:
empty:

value: ['empty’]

m3_b:

m3_e:



value: ['<]
m3_e:
m22_e:

value: ['=]

Mopon terminal:

Dwse to ektelesimo arxeio eite me ti morfi -> ./arxeioc.yml eite -> arxeio.yml:
input.yml

APODOXI ARXEIOU!!

Yyfqna: Mopon terminal Extéleong 1

(=3

Yympa: TIpoPoin ATG ypapov Extéleong 1



(5]

[PATH NUMBER 1]

A
|
|

Yyfquoa: IpoPorn ATG ypdaopov Extéleonc 1 — Path Number 1

Path Number: 1
Event d1 b with id number @ is related with events
-» dl e through the following temporal relations :
<
Event d1 e with id number 1 is related with events
-» 52 e through the following temporal relations :

Event s2 : ith id ber 5 1 lated with t Hna:
vent 52_e with id number 5 is related with events ,
-» m22_e through the following temporal relations : Path Number 1 - Extéieon 1

e

Event m22 e with id number 13 is related with events
-» empty through the fellowing temporal relations :
empty

A-4



[PATH NUMBER 2]

Yyfqnoa: IpoPorn ATG ypdopov Extéleonc 1 — Path Number 2

Path Number: 2
Event d1 b with id number @ is related with events
-» dl e through the following temporal relations :
<
Event dl e with id number 1 is related with events Tyfqpo:

-» 52 e through the following temporal relations :
- Path Number 2 - Extéieon 1

Event 52_e with id number 5 is related with events
-» m3_e through the following temporal relations :
¥

Event m3_e with id number 12 is related with events
-» m22_e through the following temporal relations :

Event m22 e with id number 13 is related with events
-3 empty through the following temporal relations :
empty

A-5



[PATH NUMBER 3]
s1b sl e —
>:
<
ml & < e N s oy
[ ST = S

Yypa: Ipopoin ATG ypdeov Extéleong 1 — Path Number 3

Path Number: 3
Event dl_b with id number @ is related with events
-» s1_b through the following temporal relaticns :

Event s1_b with id number 2 is related with ewvents
-» s1_e through the following temporal relaticons :
<
Event s1_e with id number 3 is related with ewvents
-» ml_e through the following temporal relations :
>

Event ml_e with id number 7 is related with ewvents
-» m21_b through the following temporal relations :
<

>
Event m21 b with id number 8 is related with events
-» m21_e through the following temporal relations
<
Event m21_e with id number 9 is related with events
-» m22_b through the following temporal relations
<
Event m22_b with id number 18 is related with events
-» m22_e through the following temporal relations :
<
Event m22_e with id number 13 is related with events
-» empty through the following temporal relations :

empty

Zympa:
Path Number 3 - Extéleon 1




w
1

[PATH NUMBER 4]
si b sl e s2 D
_ . 4 . &
>_
. =
m1 b mi e <_ m21b m21 e

Yyfquoa: TpoPforn ATG ypdaopov Extéleong 1 — Path Number 4

Path Number: 4
Event dl_b with id number @ is related with
-» 51 _b through the following temporal

Event s1_b with id number 2 is related with

events
relations

events

-» 51 e through the following temporal relations
<
Event sl1_e with id number 32 is related with events
-» ml_e through the following temporal relations
>

Event ml_e with id number 7 is related with ewvents
-» m21_b through the following temporal relations
<

Imna:
Path Number 4 - Extéleon 1

Wl

Event m21_b with id number 8 is related with ewvents
-» m21_e through the following temporal relaticons
<
Event m21_e with id number 9 is related with ewvents
-» m22_b through the following temporal relations
<
Event m22_b with id number 18 is related with events
-» m3_b through the following temporal relations
<
Event m3_b with id number 11 is related with ewents
-» m3_e through the following temporal relations
<
Event m3_e with id number 12 is related with ewents
-» m22_e through the following temporal relations

Event m22_e with id number 13 is related with events
-> empty through the following temporal relations

empiy

A-7



START

[PATH NUMBER 5]

D m3_b

Yympa: IpoPfoinq ATG ypdoov Extéleong 1 — Path Number 5

Path Number: 5
Event d1 b with id number @ is related with
-» 51 b through the following temporal

Event 51 b with id number 2 is related with
-» 51 e through the following temporal

<
Event sl e with id number 3 is related with
-» 52_b through the following temporal

Event 52 b with id number 4 is related with
-» 52 e through the following temporal
<

events

relations :

events

relations :

events

relations :

events

relations :

Zympa:
Path Number 5 - Extéleon 1

Event 52 e with id number 5 is related with events
-» m22_e through the following temporal relations :
>

Event m22 e with id number 13 is related with events
-» empty through the following temporal relations :

empty

A-8



[PATH NUMBER 8]

Yympoa: TIpopoin ATG ypaeov Extéleong 1 — Path Number 6

Path NWumber: &

Event dl1 b with id number @ is related with events
-» 51 b through the fellowing temporal relations :
Event s1 b with id number 2 is related with events
-» 51_e through the fellowing temporal relations :
<
Event s1_e with id number 3 is related with events
-» 52_b through the following temporal relations :
Event s2_b with id number 4 is related with events
-» 52_e through the following temporal relations :
<
Event 52 e with id number 5 is related with events
-» m3_e through the following temporal relations :

®

Event m3_e with id number 12 is related with ewvents

-» m22_e through the following temporal relations :

Event m22_e with id number 13 is related with events

-» empty through the following temporal relations :

empty

Iynpa:
Path Number 6 - Extéleon 1



(¥5]
-
a0

[PATH NUMBER 7]
s1b : sle i
o i @
>-
| =
mi_b ? mie =% m21_b ; m2i e
e e S &

Yympoa: TIpopoin ATG ypaeov Extéleong 1 — Path Number 7

Path Number: 7
Event dl_b with id number @ is related with ewvents
-» 51 b through the following temporal relations

Event s1_b with id number 2 is related with events
-» ml_b through the following temporal relations
<
Event ml b with id number & is related with ewvents
-» ml_e through the following temporal relations
<
Event ml_e with id number 7 is related with events
-» m21l_b through the following temporal relations
<

>
Event m21_b with id number 8 is related with ewvents
-» m2l_e through the following temporal relations
<
Event m21_e with id number 9 is related with events
-» m22_b through the following temporal relations
<
Event m22_b with id number 18 is related with ewents
-»> m22_e through the following temporal relations
<
Event m22_e with id number 13 is related with ewvents
-» empty through the following temporal relations

empty

A-10

Iympa:
Path Number 7 - Extéleon 1



(=]
1

[PATH NUMBER 8]

A

1b . mi e <:>m_‘l_t . m2i e
@ s S D

Yympe: Ipopoin ATG ypdagpov Extéreong 1 — Path Number 8

Path MNumber: 3
Event dl_b with id number @ is related with events
-» s1_b through the following temporal relations :

Event sl b with id number 2 is related with events
-> ml_b through the following temporal relaticons :
<
Event ml_b with id number 6 is related with events
-» ml_e through the following temporal relations :
<
Event ml_e with id number 7 is related with events
-» m21_b through the following temporal relations

< Y 11
, Path Number 8 - ExtéAeon 1

Event m21_b with id number 8 is related with ewents
-» m21 e through the following temporal relations
<
Event m21 e with id number 9 is related with events
-» m22_b through the following temporal relations
<
Event m22_b with id number 18 is related with ewvents
-+ m3_b through the following temporal relations :
<
Event m3_b with id number 11 is related with events
-» m3_e through the following temporal relations :
<
Event m3_e with id number 12 is related with ewvents
-» m22_e through the following temporal relations

Event m22 e with id number 13 is related with ewents
-» empty through the following temporal relations

empty
A-11



Final -» Path Number: 1
Event dl b with id number @& is related with ewents
-» m22_e through the following temporal relations
<

e
Event m22 e with id number 13 is related with ewents
-» empty through the following temporal relations

empiy

Final -»> Path Number: 2
Event di_b with id number @ is related with ewents
-»> m22_e through the following temporal relations
<

=
Event m22_ e with id number 13 i=s related with ewvents
-» empty through the following temporal relations

empiy

Final -»> Path Number: 3
Event dl b with id number 8 is related with ewvents
-»> m22_e through the following temporal relations
<

=
Event m22 e with id number 13 is related with ewents
-» empty through the following temporal relations

empty

Final -»> Path Mumber: 4
Event dl_ b with id number @& is related with ewvents
-» m22_e through the following temporal relations
<

>
Event m22_e with id number 13 is related with ewvents
-» empty through the following temporal relations

empity

Final -»> Path Number: S
Event dl_ b with id number @& is related with ewvents
-» m22_e through the following temporal relations
<

WOl

Event m22 e with id number 13 is related with ewvents
-» empty through the following temporal relations

empiy

Final -> Path MNumber: &
Ewvent dil_b with id number @& is related with ewvents
-> m22_e through the following temporal relations
<

|

Event m22 e with id number 13 is related with ewvents
-» empty through the following temporal relations

empiy

Final -» Path Number: 7
Event dl_b with id number & is related with ewvents
-> m22_e through the following temporal relations
<

Wl

Ewvent m22_e with id number 13 is related with ewvents
-» empty through the following temporal relations

empiy

Final -»> Path MNumber: 8
Event dl_b with id number & is related with ewvents
-» m22_e through the following temporal relations
<

Wl

Event m22_e with id number 13 is related with ewvents
-» empty through the following temporal relations

empity

Xympa: Final Path Relations - Extéleon 1
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7))
=
=
Al
i

END
-

[FINALPATH NUMBEFR 7]
START

END

[

NALFATH NUMBEFR 3]

7T
==
s

END

END

END

NALCPATH NUWMEER §]
|

END

)
—A=
=
o
—

END

END

START
-

ympa: IpoPoin Final Path Relations - Extéleon 1

Consistency and satisfaction can be noticed !!
The final relation of events produced could be

1:

3

The time elapsed is 19.234716385 seconds !

This is the end of the Program !!

Yympoa: IpoPorn Anoteréopatoc [Tpoypdupartog - Extédeon 1

<

*

OR

OR

A-13



Extéleon 2

Mopon Apyeiov «input3.ymli»:

dl b:
di_e:

Value: [I<I,I>I,I:l

sl b:

value: ['=]

dl_e:
s2_h:

value: ['<]

sl b:
sl e:

value: [>','="]

sl e:
ml_e:

value: [>','="]

s2_h:
s2_e:

value: ['=',">"]

s2_e:
ml_e:

value: ['=']

ml_e:

empty:

value: ['empty']

A-14



Mopon terminal:

Dwse to ektelesimo arxeio eite me ti morfi -» ./arxeic.yml eite -»> arxeio.yml:
input3.yml
APODOXI ARXEIOU!!

Tyfquna: Mopon terminal Extéleong 2

Yympa: TIpoPoin ATG ypaeov Extéleong 2

A-15



> sl e 20 =

Yympa: IpoPfoin ATG ypdoov Extéleong 2 — Path Number 1

Path Number: 1
Event dl_b with id number @ is related with ewents
-» dl_e through the following temporal relations :
£
*

Event dl_e with id number 1 is related with ewents
-» 52_b through the following temporal relations
£
Event s2_b with id number 4 is related with ewvents
-» 52 e through the following temporal relations :

*
Event s52_e with id number 5 is related with events
-» ml_e through the following temporal relations

Event ml_e with id number 6 is related with ewents
-» empty through the following temporal relations
empty

Xympa: Path Number 1 - Extéleon 2
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START ) il e

Yympo: Ipopoin ATG ypdapov Extéleong 2 — Path Number 2

Path Number: 2
Event dl1_b with id number 8 is related with ewvents
-» 51_b through the following temporal relaticns :

Event s1 b with id number 2 is related with events
-» 51 _e through the following temporal relaticns :
*

Event 51 _e with id number 3 is related with events
-» ml_e through the following temporal relations :
>

Event ml_e with id number & is related with ewvents
-» empty through the following temporal relations

empty

Xympa: Path Number 2 - Extéleon 2
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Final -» Path Number: 1
Event dl_b with id number @ is related with events
-» ml_e through the following temporal relations :
£

>
Event ml_e with id number & is related with events
-» empty through the following temporal relations :
empty

Final -» Path Number: 2
Event dl_b with id number @ is related with events
-» ml_e through the following temporal relations :

*
Event ml_e with id number & is related with events
-» empty through the following temporal relations :

empty

Yympa: Final Path Relations - Extéleon 2

(AP ATA NUWBERT)

TR

END

<z > L

@
[FNALFATH NUMBER 7] END
bﬁl = ()

Yympa: TIpoPoin Final Path Relations - Extéleon 2

Consistency and satisfaction can be noticed !!
The final relatiocn of events produced could be
1: =

OR
2 »

The time elapsed is 8.352421576 seconds ! !

This is the end of the Program !!

Yympa: IpoPoin Anoteréopatog [Tpoypdappatog - Extéleon 2
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Extéleon 3

Mopon Apygiov «inputd.ymli»:

di_b:
di_e:
value: ['<]
sl b:

value: ['=]

dl_e:
sl e:

value: ['<]

sl b:
sl e:

value: ['<','="
sl e:

empty:

value: ['empty’]

Mopon terminal:

Dwse to ektelesimo arxeio eite me ti morfi -» ./arxeic.yml eite -» arxeio.yml:

APODOXI ARXEIOU!!

Tympa: Mopen terminal Extéleong 3
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START di_e

Xyqpa: IIpoPoin ATG ypaeov Extéleong 3

silb <. BD

Yympae: Ipopoin ATG ypdagpov Extéreong 3 — Path Number 1
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Path Number: 1
Event dl b with id number @ is related with ewvents
-» dl1_e through the following temporal relations :
£
Event dl_e with id number 1 is related with ewvents
-» 51 e through the following temporal relations :
£
Event s1_e with id number 3 is related with events
-» empty through the following temporal relaticns :

empty

Yyfquna: Path Number 1 - Extéheon 3

Yypna: Tpopoin ATG ypdaeov Extéleong 3— Path Number 2

Path Number: 2
Event dl_b with id number @ is related with events
-» 51 b through the following temporal relations :

Event s1_b with id number 2 is related with events
-» 51 e through the following temporal relations :
£

Event s1_e with id number 3 is related with events
-» empty through the following temporal relations :
empty

Yympa: Path Number 2 - Extéleon 3
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Final -» Path Number: 1
Event dl_b with id number @ is related with events

-+ 51 e through the following temporal relations :

<
Event s1_e with id number 3 is related with events

-» empty through the following temporal relations :

empty

Final -»> Path Number: 2
Event dl_b with id number @ is related with events

-» 51 e through the following temporal relations :

<
Event s51_e with id number 3 is related with events

- empty through the following temporal relations :

empty

Tympa: Final Path Relations - Extéleon 3

[FTRCPATH NUNBERT]

START END
= : b

[FVALPATH MUNEER 7] END
START - < ®
-

Yympoa: TIpoBoAn Final Path Relations - Extéheon 3

Consistency and satisfaction can be noticed !!
The final relation of events produced could be
1: <

The time elapsed is 9.197945912 seconds ! !

This is the end of the Program !!

Yyqpa: IpoPoin Anotedéopatog [poypdaupatog - Exktéleon 3
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Extéleon 4

Mopon Apygiov «inputs.ymli»:

di_b:
di_e:
value: ['=]
sl b:
value: ['<]
ml_b:

value: ['=]

ml_b:
ml_e:

value: [>]

sl b:
sl e:

value: ['<]

sl e:
ml_b:

value: [>]

ml_e:
dl_e:

value: ['<','='

m2_b:

value: ['>')'='

m2_h:

m2_e:

Value [|<|’|:|,|>|]

A-23



m2_e:
di_e:

value: ['<]
di_e:

empty:
value: ['empty’]

Mopon terminal:

Dwse to ektelesimo arxeio eite me ti morfi -» ./arxeic.yml eite -» arxeio.yml:
input5.yml

APODOXI ARXEIOU!!

Yyfquna: Mopon terminal Extéleong 4

Yypa: TIpoPoin ATG ypapov Extéleong 4
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[PATH NUMBER 1]

Yyfqua: IpoPorn ATG ypdhopov Extéleonc 4— Path Number 1

Path Number: 1
Event dl_b with id number @ is related with ewvents
-» d1_e through the following temporal relations :

Event dl_e with id number 7 is related with ewvents
-» empty through the following temporal relations :
empty

Yynpo: Path Number 1 - Extéieon 4
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Path Number: 2
Event dl_b with id number @ is related with ewvents
-» ml_b through the following temporal relations :

Event ml_b with id number 1 is related with ewvents
-» ml_e through the following temporal relations :
*
Event ml_e with id number 4 is related with ewvents
-» dl_e through the following temporal relations :
<

Event dl_e with id number 7 is related with ewvents
-» empty through the following temporal relaticns :

empty

Yympa: Path Number 2 - Extéleon 4

Yyfqua: IpoPfoin ATG ypdopov Extéleonc 4 — Path Number 2
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Path Number: 3
Event dl_b with id number @ is related with ewvents
- ml_b through the following temporal relations :

Event ml_b with id number 1 is related with ewvents
-» ml_e through the following temporal relations :
»
Event ml_e with id number 4 is related with ewvents
-> m2_b through the following temporal relations :
*

Event m2_b with id number 5 is related with events
-» m2_e through the following temporal relations :
<

*
Event m2_e with id number & is related with ewvents
-» dl_e through the following temporal relations :
£
Event dl_e with id number 7 is related with events
-» empty through the following temporal relations :

empty

Yympa: Path Number 3 - Extéleon 4

Yypa: IpoPfoin ATG ypdaeov Extéleong 4 — Path Number 3
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Path Number: 4

Event dl_b with id number @ is related with events
<

-» s1_b through the following temporal relations
Event s1_b with id number 2 is related with ewvents
-» 51_e through the following temporal relations
£
Event s1_e with id number 3 is related with ewvents
-» ml_b through the following temporal relations
>
Event ml_b with id number 1 is related with ewvents
-» ml_e through the following temporal relations
*

-» dl_e through the following temporal relations
<

Event ml_e with id number 4 is related with events

empty

Event dl_e with id number 7 is related with events
-» empty through the following temporal relaticns

Yympa: Path Number 4 - Extéleon 4

[PATH NUMBER 4]

Xympa: Ipopoin ATG ypdaepov Extéleong 4 — Path Number 4
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Path Number: 5
Event dl_b with id number @ is related with events

-» 51 b through the following temporal relations :

<
Event s51_b with id number 2 is related with events

-» 51 _e through the following temporal relations :

£
Event sl_e with id number 3 is related with events

- ml_b through the following temporal relations :

>
Event ml_b with id number 1 is related with ewvents

-» ml_e through the following temporal relations :

»
Event ml_e with id number 4 is related with ewvents

-> m2_b through the following temporal relations :

¥

Event m2_b with id number 5 is related with events

-» m2_e through the following temporal relations :

<

*
Event m2_e with id number & is related with ewvents

-» dl_e through the following temporal relations :

<
Event dl_e with id number 7 is related with events

-» empty through the following temporal relations :

empty

Yympa: Path Number 5 - Extéleon 4

[PATH NUMBER 3]

Yympae: Ipopoin ATG ypdagpov Extéleong 4 — Path Number 5
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Final -» Path Number: 1
Event dl b with id number @ is related with events
-» dl_e through the following temporal relations :

Event dl e with id number 7 is related with events
-» empty through the following temporal relations :
empty

Final -» Path Number: 2
Event dl b with id number @ is related with ewvents
-» dl_e through the following temporal relations :
<

>
Event dl e with id number 7 is related with events
-» empty through the following temporal relations :

empty

Final -» Path Number: 3
Event dl b with id number @ is related with events
-» dl_e through the following temporal relations :

o

AT ||

Event dl e with id number 7 is related with events
-» empty through the following temporal relations :
empty

Final -» Path Number: 4
Event d1 b with id number @ is related with events
-» d1_e through the following temporal relations :
£

b
Event d1 e with id number 7 is related with events
-» empty through the following temporal relations :

empty

Final -»> Path Number: 5
Event d1 b with id number @ is related with events
-» d1_e through the following temporal relations :
<

b
Event d1_e with id number 7 is related with events
-» empty through the following temporal relations :

empty

Yympa: Final Path Relations - Extéleon 4
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[FNALPATH NUMBER 1]

START END
o = -«

[FNALPATH NUMEBER 2] END
olART <z > =Y
L

[FNABLPATH NUMBER 3] END
START <= > <o
L

[FNALPATH NUMBER 4] END
START <= > @
L

[FNACFATH NUMBER 5] END
S1ART ¢ = u <
L

Tympa: IpoPoin Final Path Relations - Extéleon 4

Consistency and satisfaction can be noticed !!
The final relation of events produced could be
1: =

The time elapsed is 13.548272614 seconds ! !

This is the end of the Program !!

Yympoa: IpoPorn Anoteréopatog [lpoypdupartog - Extéleon 4

Extéleon 5

Mopon Apyeiov «inputb.ymli»:

dl b:
dl_e:
value: ['<]
sl b:

value: ['<','=]
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s2_b:

value:

dl_e:
empty:

value

sl b:

sl e:

value:

sl e:
ml_b:

value:

ml_b:
dl_e:

value:

s2_h:

s2_e:

value:

s2_e:
dl e:

value:

[=]

- [empty]

[=]

[=]

[=]

[=1

Mopoen terminal:

Dwse to ektelesimo arxeio eite me ti morfi -» ./arxeioc.yml eite -> arxeio.yml:|

APODOXI ARXEIOU!!

Xympa: Mopen terminal Extéleong 5
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Yympa: TIpoPoin ATG ypaeov Extéleong 5

START BD

[PATH NUMBER 1]

Yyqna: TIpoPfoin ATG ypdagov Extéleong 5 — Path Number 1
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Path Number: 1
Event dl_b with id number @ is related with ewvents
-» d1_e through the following temporal relations :
<
Event dl_e with id number 6 is related with ewents
-» empty through the following temporal relations :
empty

Tympa: Path Number 1 - Extéleon 5

STAR E\D

[PATH NUMBER ]

Yyqna: TIpoPfoin ATG ypdagov Extéleong 5 — Path Number 2
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Path Number: 2
Event dl_b with id number @ is related with
-» 51 b through the following temporal
<

Event s1_b with id number 1 is related with
-» 51 e through the following temporal

Event sl e with id number 2 is related with
-+ ml_b through the following temporal

»
Event ml_b with id number 3 is related with
-» d1_e through the following temporal

Event dl_e with id number & is related with

-» empty through the following temporal relations :

empty

events

relations

events

relations :

events

relations :

events

relations :

events

Yympa: Path Number 2 - Extéleon 5

END

Yympe: Ipopoin ATG ypagpov Extéleong 5 — Path Number 3
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Path Number: 3
Event dl_b with id number @ is related with ewvents
-» 52_b through the following temporal relaticns

Event 52 b with id number 4 is related with ewvents
-» 52_e through the following temporal relations

Event s2_e with id number 5 is related with ewents
-» d1_e through the following temporal relations

Event dl_e with id number & is related with events
-» empty through the following temporal relations

empty

Yyfqna: Path Number 3 - Extéheon 5

Final -»> Path Number: 1
Event dl_b with id number @ is related with ewvents
-» d1_e through the fellowing temporal relations
<
Event dl_e with id number 6 is related with ewvents
-» empty through the following temporal relations

empty

Final -» Path Number: 2
Event dl_b with id number @ is related with ewvents
-» d1_e through the fellowing temporal relations
<

>
Event dl_e with id number 6 is related with ewvents
-» empty through the following temporal relations
empity

Final -»> Path Number: 3
Event dl_b with id number @ is related with ewvents
-» d1_e through the fellowing temporal relations

Event dl_e with id number 6 is related with ewvents
-» empty through the following temporal relations

empty

Yympo: Final Path Relations - Extéheon 5

[FNACPATH NUMBER T]

START END
L < <

[FNACFATH NUMEER 7] END
STAKRT < = = e
L

[FNACFATH NUMEER 7]

START ERND
L = -4

Yyfqna: IpoPoin Final Path Relations - Extéleon 5
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Inconsistency !! There is no satisfaction !!
The time elapsed is 9.527342177 seconds ! !

This is the end of the Program !!

Yympa: IpoPoin Anotedéopatog [Ipoypappatog - Exktéleon 5

Extéleon 6

Mopon Apygiov «input7.ymli»:

dl_b:
dl_e:
value: ['=]
sl b:

value: [>]

sl b:
sl e:
value: [>]
s2_h:

value: [>]

s2_b:
sl e:

value: [>]
sl e:

dl_e:

value: ['=]
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di_e:
empty:

value: ['empty’]

Mopon terminal:

Dwse to ektelesimo arxeio eite me ti morfi -» ./arxeic.yml eite -> arxeio.yml:

1APpUTS . yml

APODOXI ARXEIOU!!

Yympa: Mopen terminal Extéleong 6

Yypa: TIpoPoin ATG ypaeov Extéleong 6

Path Number: 1
Event dl_b with id number @ is related with ewvents
-» d1_e through the following temporal relations :

Event dl_e with id number 4 is related with ewvents
-= empty through the following temporal relations :

empty

Yympa: Path Number 1 - Extéleon 6
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=T

B
@

Yympa: IpoPoin ATG ypdoov Extéleong 6 — Path Number 1

Path Number: 2
Event dl_b with id number @ is related with ewvents
-» 51 _b through the following temporal relations :
»
Event s1_b with id number 1 is related with ewvents
-» 51 e through the following temporal relations :
>
Event 51 e with id number 3 is related with ewvents
-» dl_e through the following temporal relations :

Event dl_e with id number 4 is related with events
-» empty through the following temporal relations :

empty

Yympa: Path Number 2 - Extéleon 6

Yyfqua: IpoPorn ATG ypdgpov Extéleonc 6 — Path Number 2
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Path Number: 3
Event dl_b with id number ® is related with events
-+ 51 b through the following temporal relations :
>
Event s1_b with id number 1 is related with events
-» 52_b through the following temporal relations :
*
Event s52_b with id number 2 is related with events
-» 51 e through the following temporal relations :
>
Event s1_e with id number 3 is related with events
-+ dl_e through the following temporal relations :

Event dl_e with id number 4 is related with events
-» empty through the following temporal relaticns :

empty

Yympa: Path Number 3 - Extéleon 6

oTADT
SR sl
) il
Q
'ﬁ‘l'r ] H;: f:‘
[PATH NUMBER 31
Al
e V

Xympa: Ipopoiq ATG ypdaoov Extéreong 6 — Path Number 3
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Final -» Path Number: 1
Event dl_b with id number ® is related with events
-+ d1_e through the following temporal relations :

Event dl_e with id number 4 is related with events
-» empty through the following temporal relations :

empty

Final -» Path Number: 2
Event dl_b with id number ® is related with events
-+ d1_e through the following temporal relations :
b
Event dl_e with id number 4 is related with events
-» empty through the following temporal relations :

empty

Final -» Path Number: 3
Event dl_b with id number ® is related with events
-+ d1_e through the following temporal relations :
>
Event dl_e with id number 4 is related with events
-» empty through the following temporal relations :

empty

Yympa: Final Path Relations - Extéleon 6

[FVALFATH NUMBER 1]
STAR END
= - -

[FWALFATH NUMBER Z]

STAR END
= - -
[FVALFATH NUMBER 3]

STAR END
- 4

Yympa: TIpoBoAn Final Path Relations - Extéieon 6

Inconsistency !! There is no satisfaction !!
The time elapsed is 8.420472882 seconds ! !

This is the end of the Program !!

Yyqpa: IpoPoin Anotedéopatog [poypdaupatog - Exktéleon 6
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Extéleon 7

Mopon Apygiov «input8.ymli»:

di_b:
di_e:
value: ['=]
sl b:

value: ['<]

dl_e:

s2_e:

value: ['<','="

sl b:

sl e:

value: ['<','="

ml_b:

value: ['<]

sl e:
ml_e:
value: ['<]
s2_h:

value: ['=]

s2_b:
s2_e:

value: ['<]

s2_e:

m22_e:

value: ['<','="]
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ml_b:
ml_e:

value: ['<]

ml_e:
m21_b:

value: ['<]

m21_b:
m21 e:

value: ['=]
m21 e:
m22_b:

value: ['

|

m22_b:
m22_e:

value: ['=','<]
m22_e:

empty:

value: ['empty’]

Mopon terminal:

Dwse to ektelesimo arxeio eite me ti morfi -» ./arxeic.yml eite -» ar‘xeiu:u.yml:|

LIl

APODOXI ARXEIOU!!

Yympae: Mopoen terminal Extéleong 7
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START

Yympa: TIpoPoin ATG ypaeov Extéleong 7

Path Number: 1
Event dl_b with id number @ is related with ewvents
-» dl1_e through the following temporal relaticns :

Event dl e with id number 1 is related with events
-» 52 e through the following temporal relaticons :
<

Event s2_e with id number 5 is related with events
-» m22_e through the following temporal relations :
<

Event m22 e with id number 11 is related with events
-» empty through the following temporal relations :

empty

Tympa: Path Number 1 - Extéleon 7
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START

1)
[}

Yyfquoa: IpoPoin ATG ypdaopov Extéleonc 7 — Path Number 1

Path Number: 2

Event dl1_b with id number @ is related with
-» 51_b through the following temporal

<
Event s1_b with id number 2 is related with
-» 51 e through the following temporal

<

Event s1_e with id number 3 is related with
-» ml_e through the following temporal

<
Event ml_e with id number 7 is related with
-» m21_b through the following temporal

<
Event m21_b with id number 8 is related with
-» m21_e through the following temporal

Event m21_e with id number 9 is related with
-» m22_b through the following temporal

events
relations :

events
relations :

euentd
relations

Zympa:
Path Number 2 - Extéleon 7

events
relations :

events
relations :

events
relations :

Event m22_b with id number 18 is related with events

-» m22_e through the following temporal relations :

<
Event m22_e with id number 11 is related with events

-» empty through the following temporal relations :

empty
A-45
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[PATH NUMBER 2]
<
ki << sle " s2. b )
@& £ @
< <
8 mi_e m21_b ) me

Yyqnoa: IpoPoin ATG ypdapov Extéleonc 7 — Path Number 2

Path Number: 3
Event dl b with id number @ is related with ewvents

-» 51 _b through the following temporal relations :

£
Event s1_b with id number 2 is related with events

-» 51 e through the following temporal relations :

<

Event s1_e with id number 3 is related with ewvents

-» 52_b through the following temporal relaticns :

Event 52 b with id number 4 is related with events

-» 52 e through the following temporal relations :

£
Event s2_e with id number 5 is related with events

-» m22_e through the following temporal relations :

<

Event m22_e with id number 11 is related with events

-» empty through the following temporal relations :

empty

Xympa: Path Number 3 - Extéleon 7
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A

(=}

A

[PATH NUMBER 3]

m21_b m2i_e END

Tympa: IpoPfoiq ATG ypdaeov Extéleong 7 — Path Number 3

Path Number: 4
Event dl1_b with id number 8 is related with events

-» 51 _b through the following temporal relations :

<
Event s1 b with id number 2 is related with events

-» ml_b through the following temporal relations :

<
Event ml_b with id number & is related with events

-+ ml_e through the following temporal relations :

£
Event ml_e with id number 7 is related with events

-» m2l_b through the following temporal relations :

<
Event m21 b with id number 8 is related with events

-» m21_e through the following temporal relations :

Event m21 e with id number 9 is related with events

-» m22_b through the following temporal relations @

Event m22_b with id number 18 is related with ewvents

-» m22_e through the following temporal relations :

<
Event m22_e with id number 11 is related with events

-» empty through the following temporal relations :

empty

Xympa: Path Number 4 - Extéleon 7
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(PATH NUMBER 4

mi & m21 & m21 8 END /

< = /

Yypa: Ipopoin ATG ypdaopov Extéleong 7 — Path Number 4

Final -»> Path Number: 1
Event d1_b with id number & is related with events
-» m22_e through the following temporal relations

<
Event m22_e with id number 11 is related with events
-» empty through the following temporal relaticons

empty

Final -»> Path Number: 2
Event dl_b with id number 8 is related with events
-» m22_e through the following temporal relaticons
<
Event m22_e with id number 11 is related with events
-» empty through the following temporal relations

empty

Final -»> Path Number: 3
Event dl_b with id number 8 is related with ewvents
-> m22_e through the following temporal relaticons
<
Event m22_e with id number 11 is related with events
-» empty through the following temporal relations
empty

Final -» Path Number: 4
Event d1_b with id number & is related with events
-» m22_e through the following temporal relations
<
Event m22_e with id number 11 is related with events
-» empty through the following temporal relaticons

empty

Xympa: Final Path Relations - Extéleon 7
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START - < -
=

[FNALFATH NUMBER 7]

START END

- < -
[FNALPATH NUMBER 3]

START END

-

END

- S

Yyfqna: IpoPoin Final Path Relations - Extéieon 7

Consistency and satisfaction can be noticed !!
The final relatiocn of events produced could be
1: <

The time elapsed is 12.3256946384 seconds ! !

This is the end of the Program !!

Yympa: IpoPoin Anoteréopatog [poypdappatog - Extéleon 7

Extéleon 8

Mopon Apyeiov «input9.ymli»:

dl b:
dl e:
value: ['=]
sl b:

value: ['<]

dl_e:
s2_e:

value: ['<','=
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sl b:
sl e:
value: ['<','=]
ml_b:

value: ['<','>"]

sl e:
ml_e:
value: ['<]
s2_h:

value: ['=]

s2_h:
s2_e:

value: ['<',">"]

s2_e:
m22_e:
value: ['<','="]
ml_b:
ml_e:

value: ['<]

ml_e:
m21 b:

value: ['<]

m21 b:
m21_e:

value: ['=,">"]

m21_e:
m22_b:
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value: ['=']

m22_b:
m22_e:

value: ['=','<"]
m22_e:

empty:

value: ['empty’]

Mopon terminal:

Dwse to ektelesimo arxeio eite me ti morfi -»> ./farxeic.yml eite -> arxeio.yml:
input9.yml

APODOXI ARXEIOU!!

Yympoe: Mopon terminal Extéleong 8

START i
L 4
.,[‘ = sl - g >

L4 ® =

<_ / £

pd
/
5
S/

m{ 1 ) = m21_e CHD///
@ ® e 8 @

Yypae: TIpoPoin ATG ypagov Extéleong 8
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Path Number: 1
Event dl_b with id number @ is related with events
-» d1_e through the following temporal relations :

Event dl_e with id number 1 is related with ewents
-+ 52 e through the following temporal relations
£

Event 52 e with id number 5 is related with events
-x m22_e through the following temporal relations :
£

Event m22_e with id number 11 is related with events
-» empty through the following temporal relaticns :

empty

Yympa: Path Number 1 - Extéleon 8

[PATH NUMBER 1]

m21_b = m2t e END

Xympa: Ipopoiq ATG ypdaoov Extéreong 8 — Path Number 1
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Path MNumber: 2
Event dl_b with id number 8 is related with
-» 51 b through the following temporal
<
Event s1_ b with id number 2 is related with
-» 51 e through the following temporal
<

Event s1_e with id number 3 is related with
-> ml_e through the following temporal

<
Event ml_e with id number 7 is related with
-> m21_b through the following temporal

<
Event m21l_b with id number 8 is related with
-» m21_e through the following temporal

>
Event m21l_e with id number 9 is related with
-» m2Z2_b through the following temporal

events
relations

events
relations
events

relations

events
relations

events

relations

events
relations

Event m22 b with id number 18 is related with ewvents
-» m22_e through the following temporal relations

<
Event m22 e with id number 11 is related with ewvents
-» empty through the following temporal relations

empty

Yympa: Path Number 2 - Extéleon 8

[PATH NUMBER 2]
<
sib s 818 B s2 b <5
<
% <
m{_b mi_e m21 b = m21 e
< <

®e ¢ e )

Yyfqua: IpoPforn ATG ypdaopov Extéleong 8 — Path Nu
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Path Number: 3
Event dl b with id number @ is related with events
-» 51 _b through the following temporal relations :
£
Event s1_b with id number 2 is related with ewvents
-+ 51 e through the following temporal relations :
<

Event s1 e with id number 3 is related with events
-» 52_b through the following temporal relaticns :

Event s2_b with id number 4 is related with ewvents
-» 52 e through the following temporal relations :
<
>
Event s2_e with id number 5 is related with events
-» m22_e through the following temporal relations :
<

Event m22_e with id number 11 is related with events
-» empty through the following temporal relations :

empty

Yympa: Path Number 3 - Extéleon 8

[PATH NUMEER 3]

(4]

[

[=p
Fal

s1b . 5le

.

Yympa: IpoPfoin ATG ypdaeov Extéleong 8 — Path Number 3
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Path Number: 4
Event dl_b with id number @ is related with ewvents
-» 51 b through the following temporal relaticons :
£
Event s1_b with id number 2 is related with events
-» ml_b through the following temporal relations :
£
>
Event ml_b with id number 6 is related with ewvents
-» ml_e through the following temporal relations :
£
Event ml_e with id number 7 is related with events
-» m21_b through the following temporal relations :
£
Event m21_b with id number B8 is related with ewvents
-» m2l_e through the following temporal relations :

>
Event m21 e with id number 9 is related with events
-» m22_b through the following temporal relations :

Event m22_b with id number 18 is related with ewvents
-» m22_e through the following temporal relations :

£
Event m22 e with id number 11 is related with events
-» empty through the following temporal relations
empty

Yympa: Path Number 4 - Extéleon 8

START

[=1

[PATH NUMBER 4]

[ )

7
""

or
I
|
f
(]

Yyqua: TIpofoin ATG ypdagov Extéleong 8 — Path Number 4
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Final -> Path Number: 1
Event dl_b with id number 8 is related with ewvents
-» m22_e through the following temporal relations

<
Event m22_e with id number 11 is related with events
-» empty through the following temporal relations
empty

Final -» Path Number: 2
Event dl1_b with id number @ is related with ewvents
-» m22_e through the following temporal relaticons
<

Wl

Event m22_e with id number 11 is related with events
-» empty through the following temporal relaticons
empty

Final -» Path Mumber: 3
Event dl_b with id number @& is related with ewents
-» m22_e through the following temporal relations
<

Wl

Event m22_e with id number 11 is related with ewvents
-» empty through the following temporal relaticns

empiy

Final -»> Path Number: 4
Event dl1_b with id number @ is related with ewents
-» m22_e through the following temporal relations

Event m22 e with id number 11 is related with events
-» empty through the following temporal relations

empty

Yympa: Final Path Relations - Extéleon 8

[FNALPATH NUMBER T] END
START - = -
L
[FNALFATH NUMBER 7] END
START < = = -
-
[FNALCFATH NUMEER 3] END
START < = =
P L
[FNALFATH NUVMEER 4] END
START s = = -
-

Xympa: IIpoBoin Final Path Relations - Extéleon 8
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Consistency and satisfaction can be noticed !!
The final relaticon of ewvents produced could be
1: =

OR
2: <

The time elapsed is 11.415863845 seconds | |

This is the end of the Program !!

Yympoa: IpoPorn Anoteréopatoc [lpoypdupatog - Extéleon 8

Extéleon 9

Mopon Apygiov «inputl0.ymli»:

dl_b:
dl_e:
value: [>]
sl b:

value: [>]

dl_e:
d2_b:

value: ['=]

d2_b:
d2_e:
value: [>]
s2_b:

value: ['=']

d2_e:
d3 b:
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value: ['=']

d3_b:
d3 e:

value: [>]

d3 e:
d4 _b:

value: ['=]

d4 _b:
m22_b:

value: [>]

sl b:
sl e:
value: [>]
ml_b:

value: [>]

sl e:
s2_h:

value: ['=]

s2_h:
s2_e:

value: [>']

s2_e:
d3 e:

value: ['=']

A-58



ml_b:
m22_e:
value: ['=]
ml_e:

value: [>]

ml_e:
m21_b:
value: [>]
s2_h:
value: ['=]
m21 b:
m21 e:

value: ['=]

m21_e:
m22_b:

value: [>]

m22_b:
m22_e:

value: [>]
m22_e:

empty:

value: ['empty’]

Mopoen terminal:

Dwse to ektelesimo arxeioc eite me ti morfi -» ./ arxeic.yml eite -» arxeic.yml:

APODOXI ARXEIOU!!

Xympa: Mopen terminal Extéleong 9
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Path Mumber: 1

Event dl1 b with id number @ is related with events
*

-» dl_e through the following temporal relations
Event dl_e with id number 1 is related with events
-» d2_b through the following temporal relations

Event d2 b with id number 2 is related with events
>

-» d2_e through the following temporal relations :
Event d2_e with id number 3 is related with events

-» d3_b through the following temporal relations
>

Event d3_b with id number 4 is related with events

-» d3_e through the following temporal relations
Event d3_e with id number 5 is related with events
-+ d4 b through the following temporal relations
Event d4 b with id number & is related with events
-» m22_b through the following temporal relations
>
Event m22_b with id number 15 is related with events
-» m22_e through the following temporal relaticons
>

empty

Event m22 e with id number 16 is related with events
-» empty through the following temporal relations

A-60

Xymqpa: IIpoBoin ATG ypdeov Extéleong 9

Zypa:

Path Number 1 - Extéleon 9



[PATH NUMBER 1]

Yypa: TpoPfoin ATG ypdoov Extéleong 9 — Path Number 1

Path Number: 2
Event dl1_b with id number ® is related with ewvents
-» dl_e through the following temporal relations :
>
Event dl e with id number 1 is related with events
-» d2_b through the fellowing temporal relations

Event d2_b with id number 2 is related with events
-» 52 b through the following temporal relations :

s . . Zynpo:
Event 52 b with id number 9 is related with events
-» 52_e through the following temporal relations : Path Number 2 - Extéleon 9
>
Event s2_e with id number 18 is related with ewents
-» d3_e through the following temporal relations :

Event d3 e with id number 5 is related with events
-» d4_b through the fellowing temporal relations

Event d4 b with id number & is related with ewvents
-» m22_b through the following temporal relations
>
Event m22 b with id number 15 is related with events
-» m22_e through the following temporal relaticns :
>
Event m22_e with id number 16 is related with ewvents
-» empty through the following temporal relations

empty
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[PATH NUMBER 2]

or

w

Path Number:

Yympa: IpoPoin ATG ypdoov Extéleong 9 — Path Number 2
3

Event dl_b with id number @ is related with events
>

-» 51 b through the following temporal relations
>

Event s1_b with id number 7 is related with ewvents

-» s51_e through the following temporal relaticns
Event s51_e with id number 8 is related with events
- 52 b through the following temporal relations
Event s2_b with id number 9 is related with ewvents
-» 52_e through the following temporal relaticns i
5 Xypa:
Event 52 & with id number 18 is related with ewvents ,
- d3_e through the following temporal relations Path Number3_EKT8;‘86n 9
Event d3_e with id number 5 is related with ewvents
-» d4_b through the following temporal relaticns
Event d4_b with id number & is related with events
-» m22_b through the following temporal relations
*

Event m22_b with id number 15 is related with events
»

empty

-» m22_e through the following temperal relaticons
-» empty through the following temporal relations

Event m22_e with id number 16 is related with events
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7
=
=,

ART

[PATH NUMBER 3]

e~

(=)
il
(=}

w
(8]

-
]

Yympa: Ipopoin ATG ypdeov Extéleong 9 — Path Number 3

Path Number: 4
Event dl1_b with id number @ is related with ewvents

-» 51 b through the following temporal relations :
>

Event s1_b with id number 7 is related with events

-+ ml_b through the following temporal relations :
*

Event ml_b with id number 11 is related with ewvents
-» m22_e through the following temporal relations :

Event m22_e with id number 16 is related with ewvents

-» empty through the following temporal relations :
empty

Yympa: Path Number 4 - Extéleon 9
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START

Yyfqua: ITpoPforn ATG ypdaopov Extéleong 9 — Path Number 4

Path Number: 5
Event d1_b with id number @ is related with events

-» 51 b through the following temporal relations :

>
Event s1 b with id number 7 is related with ewvents

-» ml_b through the following temporal relations :

¥
Event ml_b with id number 11 is related with events

-» ml_e through the fellowing temporal relations :

>
Event ml e with id number 12 is related with events

-» m21_b through the following temporal relations :

*
Event m21 b with id number 13 is related with events

-» m21_e through the following temporal relations @

Event m2l_e with id number 14 is related with ewvents

-» m22_b through the following temporal relations :

F
Event m22_b with id number 15 is related with events

-» m22_e through the following temporal relations :

o
Event m22 e with id number 16 is related with events

-» empty through the following temporal relations :

empty

A-64

Zympa:
Path Number 5 - Extéleon 9



Yypa: Ipopoinq ATG ypdaeov Extéleong 9 — Path Number 5

Path Number: &
Event dl_b with id number @ is related with events
-» 51_b through the following temporal relations
*
Event s1_b with id number 7 is related with events
-» ml_b through the following temporal relations
*
Event ml_b with id number 11 is related with ewents
-» ml_e through the following temporal relations
*
Event ml_e with id number 12 is related with ewvents
-» 52_b through the following temporal relations :
een s . . Iyipe:
Event s2_b with id number 9 is related with events
-» 52_e through the following temporal relations : Path[ﬂun1ber6-—EKxékgcn 9
*
Event 52 e with id number 18 is related with ewents
-» d3_e through the following temporal relations

Event d3_e with id number 5 is related with ewvents
-» d4_b through the following temporal relations

Event d4 b with id number & is related with events
-» m22_b through the following temporal relations
>
Event m22_b with id number 15 is related with ewvents
-» m22_e through the following temporal relaticns
>
Event m22_e with id number 16 is related with ewents
-» empty through the following temporal relations

empty
A-65



Yympa: IpoPfoin ATG ypdoov Extéleong 9 — Path Number 6

Final -» Path Number: 1
Event d1_b with id number @ is related with events

-» m22_e through the following temporal relations

>
Event m22 e with id number 16 is related with events

-» empty through the following temporal relations @

empty

Final -»> Path Number: 2
Event d1 b with id number @ is related with events

-» m22_e through the following temporal relations :

¥
Event m22 e with id number 16 is related with events

-» empty through the following temporal relations :

empty

Final -»> Path Number: 3
Event dl b with id number @ is related with events

-» m22_e through the following temporal relations :

>
Event m22_e with id number 16 is related with events

-» empty through the following temporal relations :

empty

Final -» Path Number: 4
Event dl b with id number @ is related with events

-» m22_e through the following temporal relations :

>
Event m22_e with id number 16 is related with events

-» empty through the following temporal relations

empty

A-66
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Final -» Path Number: 5
Event d1_b with id number @ is related with events

-» m22_e through the following temporal relations :

>
Event m22 e with id number 16 is related with ewvents

-» empty through the following temporal relations

empty

Final -» Path Number: &
Event dl b with id number @ is related with ewvents

-» m22_e through the following temporal relaticns :

¥
Event m22_e with id number 16 is related with events

-» empty through the following temporal relations :

empty

[FNALPATH NUMBER 1]

START END
L a

[FINALPATH NUOWMEER 7]

STARIT END
- -

[FINALF A V] 3]

START END
L >

[FNALPATH NUMEER 4]

STARIT END
- -

[FNALFATH NUMEBER ©]

START END
- -

[FNALPATH NUMBER B]

START END
- -

Yympoa: TIpoBoAn Final Path Relations - Extéieon 9

Consistency and satisfaction can be noticed !!
The final relaticn of ewvents produced could be

1: >

The time elapsed is 17.219569679 seconds !

This is the end of the Program !!

Yympoa: IpoPorn Anoteréopatoc [Tpoypdupatog - Extédeon 9
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Extéleon 10

Mopon Apygiov «inputll.ymli»:

di_b:
di_e:
value: [>]
ds_b:

value: ['=]

dl_e:
d2_b:
value: ['=]
d3 b:

value: [>]

d2_b:
d2_e:

value: ['=',">"]

d2_e:
m22_e:

value: ['<','=",">1

d3 b:
d4_b:

value: [>']
d4 b:
d4_e:

value: [>]

d4_e:
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d5_b:
value: [>]
m22_bl:

value: [>]

m22_bl:
m22_e:

value: [>]

d5 _b:
ds_e:

value: [>]

d5 e:
dé_b:
value: [>]
d8 b:

value: [>]

dé_b:
m22_e:
value: ['=]
dé_e:
value: [>]
dé_e:
d7_b:

value: [>]
d7_b:
d7_e:

value: [>]

d7_e:
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m22_b2:

value: [>]

m22_b2:
m22_e:

value: ['=]

ds_b:
ds e:

value: ['=]

ds_e:
d9 b:

value: ['=]

d9 b:
do e:

value: ['=]

do e:
d10_b:

value: ['=]

d10 _b:
dé_b:
value: ['=]
d10 e:

value: ['<','=",">"]

d10 _e:
m1_b:

value: ['>']
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ml_b:
ml_e:

value: ['=]

ml_e:
d7_e:

value: ['<]
m22_e:

empty:

value: ['empty’]

Mopon terminal:

Dwse to ektelesimo arxeio eite me ti morfi -» ./arxeio.yml eite -> arxeio.yml:|
inputll.yml
APODOXI ARXEIOU!!

Yympae: Mopoen terminal Extéieong 10

START gi:8

Xyfqpa: IlpoBoin ATG ypapov Extéleong 10
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Path Number: 1
Event dl_b with id number @ is related with events
-» d1 e through the following temporal relations
>
Event dl_e with id number 1 is related with events
-» d2_b through the following temporal relations
Ewvent d2_ b with id number 2 is related with events
-» d2_e through the following temporal relations

>
Event d2_e with id number 3 is related with events
-» m22_e through the following temporal relations
<

>
Event m22_e with id number 23 is related with ewvents

-» empty through the following temporal relations
empty

Yypoa: Path Number 1 - Extéheon 10

[PATH NUMBER 1]

Yyqnoa: IpoPorn ATG ypdapov Extéleong 10 — Path Number 1
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START

Path Number: 2
Event dl_b with id number & is related with events

-» dl1_e through the following temporal relations :

»
Event dl_e with id number 1 is related with ewvents

-» d3_b through the following temporal relations :

*
Event d3_b with id number 4 is related with ewvents

-» d4 b through the following temporal relaticns :

>
Event d4 b with id number 5 is related with events

-» d4_e through the following temporal relations :

»
Event d4_e with id number & is related with ewvents

-» d5_b through the following temporal relations :

*
Event d5_b with id number 8 is related with ewvents

-» d5_e through the following temporal relaticons :

>
Event d5_e with id number 9 is related with events

-» dé_b through the following temporal relations :

*
Event d6_b with id number 18 is related with ewents

-» m22_e through the following temporal relations

Event m22_e with id number 23 is related with events

-» empty through the following temperal relaticons :

empty

Yympoe: Path Number 2 - Extéleon 10

[PATH NUMBER 2]

Yyfqua: Ilpoforn ATG ypdaoeov Extéleonc 10 — Path Number 2
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Path Number: 3
Event dl_b with id number @ is related with ewents
-» dl1_e through the following temporal relations
>
Ewvent dl_e with id number 1 is related with ewvents
-» d3_b through the following temporal relations
>
Ewvent d3_ b with id number 4 is related with ewents
-» d4_b through the following temporal relations
>
Ewvent d4 b with id number 5 is related with ewents
-» d4_e through the following temporal relations
>
Event d4_e with id number & is related with ewents
-» d5_b through the following temporal relations
>
Event d5_b with id number & is related with ewents
-» d5_e through the following temporal relations
>
Event d5_e with id number 9 is related with ewents
-» dé_b through the following temporal relations
>
Ewvent d6_b with id number 18 is related with events
-» db_e through the following temporal relations
>
Ewvent d6_e with id number 11 is related with events
-» d7_b through the following temporal relations
>
Event d7_b with id number 12 is related with ewvents
-» d7_e through the following temporal relations
>
Event d7_e with id number 13 is related with ewvents
-» m22 b2 through the following temporal relations
>

Event m22_b2 with id number 14 is related with ewvents
-» m22_e through the fellowing temporal relations

Event m22_e with id number 23 is related with ewvents
-» empty through the following temporal relations

empty

Yympae: Path Number 3 - Extéleon 10

~ [PATH NUMBER 3

Typa: Ipopoin ATG ypdaopov Extéreong 10 — Path Number 3
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Path Number: 4
Event dl_b with id number @& is related with ewvents
-» dil_e through the following temporal relations
>
Event dl_e with id number 1 is related with ewvents
-» d3_b through the following temporal relations
>
Event d3_b with id number 4 is related with ewvents
-» d4_b through the following temporal relations

>
Event d4_b with id number S is related with ewvents
-» d4_e through the following temporal relations
>
Event d4_e with id number 6 is related with ewvents
-» d5_b through the following temporal relations

>
Event d5_b with id number 8 is related with ewvents
-» d5_e through the following temporal relations
>
Event d5_e with id number 9 is related with ewvents
-» d8_b through the following temporal relations
>
Event d&_b with id number 15 is related with events
-» d8_e through the following temporal relations

Event d8&_e with id number 16 is related with ewvents
-» d9_b through the following temporal relations

Event d9_b with id number 17 is related with ewvents
-» d9_e through the following temporal relations

Event d9_e with id number 18 is related with ewvents
-» d1@_b through the following temporal relations

Event d18 b with id number 19 is related with events
-» d6_b through the following temporal relations

Ewvent d&_b with id number 1@ is related with ewvents
-» m22_e through the following temporal relations

Event m22_e with id number 23 is related with events
-» empty through the following temporal relations

empty

Yympae: Path Number 4 - Extéleon 10

~. — A —

(FATH NUMBER 4]

12 | = a2 ¢ “d3_b b b

dd_e m2z 61~ d5_b

Yyqua: TIpoPfoin ATG ypdagov Extédeong 10 — Path Number 4
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Path Number: 5
Event dl1_b with id number @ is related with
-+ dl_e through the following temporal
*
Event dl_e with id number 1 is related with
-» d3_b through the following temporal
*
Event d3_b with id number 4 is related with
-+ d4 b through the following temporal
*
Event d4 b with id number 5 is related with
-» d4 e through the following temporal
*
Event d4_e with id number & is related with
-» d5_b through the following temporal
*
Event d5_b with id number 8 is related with
-» d5_e through the following temporal
*
Event d5_e with id number 9 is related with
-» d8 b through the following temporal
*

events

relations

events

relations

events

relations

events

relations

events

relations

events

relations

events

relations

Event d8_b with id number 15 is related with ewvents

-» d8_e through the following temporal

relations

Event d8_e with id number 16 is related with ewvents

-» d9_b through the following temporal

relations

Event d9_b with id number 17 is related with ewvents

-» d9_e through the following temporal

relations

Event d9_e with id number 18 is related with ewvents

-» d1@ b through the following temporal relations :

Event d1@ b with id number 19 is related with events

-» dé_b through the following temporal

relations

Event dé b with id number 18 iz related with ewvents

-» d6_e through the following temporal
»

relations

Event dé_e with id number 11 is related with events

-» d7_b through the following temporal
by

relations

Event d7 b with id number 12 iz related with events

-» d7_e through the following temporal
»

relations

Event d7_e with id number 13 is related with Eventﬂ
-» m22_b2 through the following temporal relations

¥

Event m22 b2 with id number 14 is related with events
-» m22_e through the following temporal relations

Event m22 e with id number 23 is related with ewvents
-» empty through the following temporal relations
empty

Yympae: Path Number 5 - Extéleon 10
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START dl e

[PATH NUMBER 3]

Yympae: Ipopoin ATG ypdagpov Extéreong 10 — Path Number 5
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Path Number: &
Event dl_b with id number @ is related with events
-» dl_e through the following temporal relaticns
*
Event dl_e with id number 1 is related with events
- d3_b through the following temporal relations
>
Event d3_b with id number 4 is related with events
-» d4 b through the following temporal relaticons
>
Event d4 b with id number 5 is related with events
-» d4 e through the following temporal relaticns
*
Event d4_e with id number & is related with events
-» d5_b through the following temporal relations
*
Event d5_b with id number 8 is related with events
-» d5_e through the feollowing temporal relaticns
>
Event d5_e with id number 9 is related with ewvents
-» dB_b through the feollowing tempeoral relaticns
>
Event dB_b with id number 15 is related with ewents
-» dd_e through the following temporal relaticons

Event d&_e with id number 16 is related with ewvents
-» d3_b through the following temporal relaticns

Event d9_b with id number 17 is related with ewvents
-» d9_e through the following temporal relations

Event d9_e with id number 18 is related with ewents
-» dl@_b through the following temporal relations

Event dl1@_b with id number 19 is related with ewvents
-» d18_e through the following temporal relations
<

*
Event d1@ e with id number 28 is related with events
-+ ml_b through the following temporal relations
>
Event ml_b with id number 21 is related with ewvents
-» ml_e through the following temporal relations

Event ml_e with id number 22 is related with ewvents
-» d7_e through the following temporal relaticns
£
Event d7_e with id number 13 is related with events
-» m22_b2 through the following temporal relations
>
Event m22_b2 with id number 14 is related with events
-» m22_e through the following temporal relations

Event m22_e with id number 23 is related with events
-+ empty through the following temporal relations

empty

Yympa: Path Number 6 - Extéleon 10

A-78



START .

[PATH NUNBER§]

Yypa: Tpopoin ATG ypagov Extédeong 10 — Path Number 6

A-79



Path Number: 7
Event dl1_b with id number @ is related with events
-» d1_e through the following temporal relations :
*
Event dl_e with id number 1 is related with events
-» d3_b through the following temporal relations :
=
Event d3_b with id number 4 is related with ewvents
-+ d4 b through the following temporal relations :
>
Event d4 b with id number 5 is related with events
-» d4_e through the following temporal relations :
>
Event d4_e with id number & is related with events
-» m22_bl through the following temporal relations
>
Event m22 bl with id number 7 is related with events
-» m22_e through the following temporal relations :
>
Event m22_e with id number 23 is related with events
-» empty through the following temporal relations :
empty

Yympoe: Path Number 7 - Extéleon 10

START dl_e

[PATH NUMBER 7]

Yypa: TpoPoin ATG ypdagov Extéreong 10 — Path Number 7
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Path Number: 8
Event dl b with id number @ is related with ewvents
-» d8 b through the following temporal relations

Event d8_b with id number 15 is related with ewvents
-» d8_e through the following temporal relations

Event d8_e with id number 16 is related with ewvents
-» d9_b through the following temporal relations

Event d9_b with id number 17 is related with ewvents
-» d9 e through the following temporal relations

Event d9_e with id number 18 is related with ewvents
-» d1@_b through the following temporal relaticons

Event d18 b with id number 19 is related with events
-» d&é_b through the following temporal relations

Event d&6_b with id number 18 is related with ewvents
-» m22 e through the following temporal relaticons

Event m22_e with id number 23 is related with events
-» empty through the following temporal relations
empty

Yympoe: Path Number 8 - Extéleon 10

Yympe: Ipopoin ATG ypagpov Extéreong 10 — Path Number 8
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Path Number: 2
Event dl_b with id number @ is related with ewvents
-» d&_b through the following temporal relations

Event d8_b with id number 15 is related with ewvents
-» d8_e through the following temporal relations

Event d8_e with id number 16 is related with events
-» d9_b through the following temporal relations

Event d9_b with id number 17 is related with ewvents
-» d%_e through the following temporal relations

Event d9_e with id number 18 is related with ewvents
-» dl@_b through the following temporal relations

Event d18 b with id number 19 is related with ewents
-» d&_b through the following temporal relations

Event d6_b with id number 18 is related with ewvents
-» d6_e through the following temporal relations
>
Event d6_e with id number 11 is related with ewvents
-» d7_b through the following temporal relations
=
Event d7_b with id number 12 is related with events
-» d7_e through the following temporal relations
>
Event d7_e with id number 13 is related with ewvents
-» m22_b2 through the following temporal relations
>
Event m22_b2 with id number 14 is related with ewvents
- m22_e through the following temporal relations

Event m22_e with id number 23 is related with events
-» empty through the following temporal relaticons
empty

Yympe: Path Number 9 - Extéleon 10
START
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Yympae: Ipopoin ATG ypdagpov Extéreong 10 — Path Number 9
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Path Humber: 18
Ewent dl1_b with id number 8 is related with events
-» d8 b through the following temporal relations

Ewent d8_b with id number 15 is related with ewvents
-» d8_e through the following temporal relations

Ewent d8_ e with id number 16 is related with ewvents
-» d9_b through the following temporal relations

Ewvent d9 b with id number 17 is related with ewvents
-» d9_e through the following temporal relations

Event d9 e with id number 18 is related with ewvents
-» d1@_b through the following temporal relations

Ewvent d1@ b with id number 19 is related with ewvents
-» d1@_e through the following temporal relations
<

Wl

Ewvent d1@ e with id number 28 is related with ewents
-» ml_b through the following temporal relations
>
Event ml_b with id number 21 is related with ewvents
- ml_e through the following temporal relations

Ewvent ml_e with id number 22 is related with ewvents
-» d7_e through the following temporal relations
<
Ewvent d7_e with id number 13 is related with ewvents
-» m22_b2 through the following temporal relaticons
>
Event m22_b2 with id number 14 is related with ewvents
-» m22_e through the following temporal relations

Ewvent m22_e with id number 23 is related with ewvents
-» empty through the following temporal relations

empiy

Yympo: Path Number 10 - Extéleon 10
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[PATH

NUMBER 10]

Yympa: IpoPfoin ATG ypdaoov Extéleong 10 — Path Number 10
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Final -»> Path Number: 1
Event dl_b with id number 8 is related with events
-» m22_e through the following temporal relations
<

>
Event m22_e with id number 23 is related with events
-» empty through the following temporal relations

empty

Final -»> Path Number: 2
Event dl_b with id number @ is related with events
-» m22_e through the following temporal relaticons
>
Event m22_e with id number 23 is related with events
-» empty through the following temporal relations
empty

Final -»> Path Number: 3
Event dl_b with id number @ is related with ewvents
-» m22_e through the following temporal relations
>
Event m22_e with id number 23 is related with events
-» empty through the following temporal relations

empty

Final -> Path Number: 4
Event dl_b with id number @ is related with ewvents
-» m22_e through the following temporal relations
>
Event m22_e with id number 23 is related with events
-» empty through the following temporal relations

empty

Final -»> Path Number: 5
Event dl_b with id number @ is related with ewents
-» m22 e through the following temporal relations
>
Event m22_e with id number 23 is related with events
-» empty through the following temporal relations

empty

Final -» Path Mumber: &
Event dl_b with id number @ is related with ewents
-» m22_e through the following temporal relations
£

>
Event m22 e with id number 23 is related with ewvents
-» empty through the following temporal relations

empty

Final -» Path Mumber: 7
Event dl_b with id number @ is related with ewents
-»> m22_e through the following temporal relations
>
Event m22_e with id number 23 is related with events
-» empty through the following temporal relations

empty

Final -» Path Mumber: B8
Event dl_b with id number @ is related with ewents
-» m22_e through the following temporal relations

Event m22_e with id number 23 is related with events
-» empty through the following temporal relations

empty
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Final

-» Path Number: 9

Event dl1_b with id number @ is related with events

-» m22_e through the following temporal relations

Event m22 e with id number 23 is related with ewvents
-» empty through the following temporal relations

Final

=

empty

-» Path Number: 18

Event dl_b with id number 8 is related with events

-» m22_e through the following temporal relations

Event m22_e with id number 23 is related with ewvents
-» empty through the following temporal relations

<

Wl

empty

Tympa: Final Path Relations - Extéleon 10
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Yyua: ITpoPoin Final Path Relations - Extéleon 10

Yype: IpoPoiq Anotedéopatog [poypdupatog - Exktéleon 10

Incensistency !! There is no satisfaction !!

The time elapsed is 65.254679547 seconds !

This is the end of the Program !!
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