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NEPIAHYH

H diaxeipion yvwong kal onuacioAoyikng TTANpo@opiag £Xxouv Bpel EQappoyr o€ TTOAAEG
ePIoXEG TNG MANpo@opiknG & Twv TnAETIKOIVWVIWY Ta TEAeuTaia xpovia. O Adyog eivai
OTI Mo TETOIO OlaXEipIon MTTOPEI va TTPOCOWOEl OTA OUYXPOVA Kol  HEAAOVTIKA
uttoAoyIoTIKA  TTEPIBAANOVTA  eueAigia, TTPoOTIBEPEVN agia Kal XPNOTIKOTNTA. 2TV
TTapouca  dlaTpIfry  peAeTouvTal  did@opol  TPOTTOI  BIaxEipIoNg  ONUACIOAOYIKAG
TTANPOPOPIag, YIa OIAPOPETIKEG TITUXEG TwV OUYXPOVWYV HOVTEAWV UTTOAOYIOUOU.
IO1aitepn Eéupaon divetar otn dlaxeipion TG TTAnpogopiag TAaiciou Otav  auTh
TTEPIYPAPETAI PE TEXVIKEG AVATTAPACTAONG YVWONG. Mo CUYKEKPIPEVA, OTO TTPWTO PEPOG
TNG €pyaciag yivetal pia  Trapouciaon PeBOdwV avokAAuwng  OnuacioAoyika
OXONIAOHUEVWY UTTNPECIWY Kal TTPOTEIVETAI £va TTAQICIO yia TNV a&loAOYNon TWV OXETIKWYV
ouoTNUATWY. To TTAQIOIO AUTO, OTTWG ATTOOEIKVUETAI ATTO £va TTANBOG TTEIpaudTwy, gival
KATAAANAO yia TNV agloAdynon Twv cuoTPATWY auTwy KaBwg gival TTAfpw¢ ouuBaTto e
TA XOPOKTNPIOTIKA TOUG. 2TO OeUTEPO MEPOG, dlEpeUvATal N XPHon TnG TTANpo®opiag
TAaiciou o€ ouvduaoud pe pEBOdoug avtaAlayng TTAnpogopiag oe TrePIBAAAOVTA
OIGXuTOU UTTOAOYIOUOU YIO TV ETTITEUEN OUVEPYATIKNAG €TTiyvwong TTAaiciou. H
OUVEICQPOPA TNG Epyaciag EyKEITAl OTOV OXEDIAONO Kal agloAdynon evog atrodoTiKou
OXAMOTOG YIO CUVEPYATIKN €TTiyvwon TTAaiciou. TEAOG, OTO TPITO PEPOG TTAPOUCIAZETAI N
EQapuoyn VoG TTAAICIOU £EATONIKEUONG UTTNPECIWY 0€ OUO EQAPPOYEG: ONUACIOAOYIKEG
uTTNPECieC BEong Kal eEaTopIKEUMEVN BladpaoTiKA TNAedpacn. To TAaicio BacileTal oTnv
XPron Kavoévwy Kal OVTOAOYIWV YyIa TN TTAPOXH TTPONYUEVWY UTTNPECIWY OTOUG XPHOTEG.
2710 UEPOG auTd BiyovTal diId@opa OXeDIAOTIKA Kal TEXVOAOYIKA B€uaTta TTou ATrTovTal TNG

uAoTToiNONG TWV £V AOYW UTTNPECIWV.

OEMATIKH MEPIOXH: AIGuToC YTTOAOYIOHOC

NAE=ZEIZ KAEIAIA: Aidxutog YTroloyiopog, Alaxeipion Znuacioloyikns MNMAnpogopiag,
Emiyvwon MNAnpogopiag MAaiciou, Kivntdg YTToAOYIOUOG, ZnUOCIONOYIKEG YTINPETIEG,

E€aTouikeuon Ytnpeoiwv






ABSTRACT

In recent years, knowledge and semantics management has been applied to many
areas of Informatics and Telecommunications. The main reason is that such
management enables the creation of more flexible and usable computing environments,
with higher added value for the users. In this thesis various different cases of semantics
information management are studied, that refer to different aspects of modern and
future computing paradigms. A special focus is put on context information management,
when it is described through knowledge representation techniques. Specifically, in the
first part of the thesis several methods for semantic service discovery are presented.
Moreover, an evaluation framework for service discovery engines is proposed, which
satisfies the special requirements of this discovery process. This framework, as shown
by the experimental evaluation performed, is appropriate for evaluating such engines,
since it is fully compatible with their special characteristics. In the second part the
combination of context-awareness and information dissemination in autonomic
computing environments is explored. The main goal for such combination is to be able
to achieve collaborative context-awareness. The main contribution of this thesis is the
design and evaluation of a efficient scheme for collaborative context-awareness. Finally,
in the third part, a framework for personalized services is presented along with two case
studies: semantic location services and personalized interactive TV. The proposed
framework relies on rules and ontologies for providing advanced services to TV
subscribers. In this part several issues of architectural and technological nature are

addressed that are closely relevant to the implementation of such services.

SUBJECT AREA: Pervasive Computing

KEYWORDS: Pervasive Computing, Semantic Information Management, Context-
Awareness, Mobile Computing, Semantic Services, Service Personalization
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ANAOOPEZ






MPOAOIOZ

H mapouca d&idaktopikry Aiatpifr)y ekmovAbnke oT1o TuApa TMANPOPOPIKAS  Kai
TnAemkoivwviwy Tou EBvikoU kal KatrodioTpiakou lMavemmoTtnuiou ABnvwy Kal PEAETA
TNV agloTroinon Kal dlaxeipion onUacioAoyIKAG TTAnpoopiag o€ TTepIBAAAovTa Aidxutou

YT1roAoyiouou.

210 TTAdiola TG TTapoucag AlaTpIBAG MEAETABNKE n aglommoinon TG ZnNUAGCIOAOYIKNAG
[MAnpogopiag oce OIAPOPEG TITUXEG TETOIWV  TTEPIBOAAOVTWY. [lI0  CUyKeEKPIPEVQ,

eCetadovTal BEpaTA TTOU APOPOUV OF:

e UTTNPECiEG ZnuacioloyikoUu lotoUu (avakdAuwn Kal  agloAdynon OXETIKWV
OUCTNPATWY), ATTAPAITATEG YIA TNV UAOTTOINON TTPONYMEVWY UTTNPECIOOTPAPUWV

QPXITEKTOVIKWV.

e OUVEPYQTIKA €TTiyvwon TAaIciou Kal  Katdotaong o€ TARpwG  adounta
epIBAAAOVTQ

e £CATOMIKEUON UTTNPECIWV PHECW EVOG ONnuacioAoyikoU TTAaligiou ava@opdg.

Na 1o Tmopamdvw BEuata TTPoTABNKavV TEXVIKEG, MEBODOOI Kal POVTEAQ IKAvd va

QVTIMETWTTIOOUV TA TTPORBANAUATA TTOU OXETICOVTAI PIE AUTA.

OAokAnpwvovTag TNV €KTTOVNON TNG OIBAKTOPIKAG Mou dIaTpIBAG, VIwBw Tnv avaykn va
EUXAPIOTACOW €KEIVOUG TOUG avBpwTToUG, oI oTToiol cuvéERaAav oTnv oAoKAfpwaon TnG.
MpwrTioTwg, guxaplioTw BEpPA TOUG KABNYNTES TNG TPIMEAOUG ETTITPOTING pou, ETTikoupo
KaBnynm EuotdBio XatlneuBuuiddn, Kabnynt AAEEN AeAry kal Tov AvattAnpwTh
KaBnynm MavoAn Kouptrapdkn yia Tnv UTTOOTAPIEN KAl TIC CUMBOUAEG TTOU UOU

TTapeixav.

ISlaitepa, euxapiotw Bepud Tov ETmtikoupo KaBnynti EuotdBio XatlneuBupiddn, o
OTTOIOG ME TNV KPITIKA OKEWN KAl TNV OUVEX CUPTTAPAOCTAon Tou, TOOO O€ ETTIOTNHUOVIKO
000 Kal ot QIANKO emmiTredo, pe OTAPICE KOO OAn TN didpkela TNG epyaciag. Me Tn
KaBodriynon Tou e Poribnoe va avakaAUyw evdla@épovTia Béuata Kal TTpoBARuarTa
ouva@n ye n dlaTPIB POU Kal 0T CUVEXEIA VA TA TTPOCEYYIOW Kal QVTIMETWTTIOW ME

ONUIOUPYIKOUG KAl KAIVOTOUOUG TPOTTOUG.
Katd tnv d1dpkeia NG eKTTOVNONG TNG dIOAKTOPIKAG Jou dIaTPIBAG, UTMpga £va atrd Ta
1I0puTIK& PEAN TNG EpeuvnTtiking Opdadag Aidyxutou YTroAoyiopou Ttou Epyaotnpiou

AikTOwv Emmkoivwviwy. To TOAU duop@o KAiua cuvepyaaoiag TTou €xel avaTrTuxBei otnv



opada autr] (kar TTou o¢ PeydAo PaBud Tnyadel amd Tov ETMKEQOANG TNG ETTIK.
KaBnynm EuotdBio XarlneuBuuiddn) tnv kKaBiotd €va 10avikd TTepIBAAAOV yia Tn
dieCaywyn €peuvag. Q¢ pEAOG TNG ouddag auTAg, eixa Tnv eukaipia va oculnTiow
ETMOTNUOVIKA | TEXVIKA BEuaTta e avBpwTToug, o1 oTroiol ATav TTavra TTPoBupol va Pe
oupBouAéyouv Kal va pe Bondricouv. H ouvepyaoia padi Toug uttApée apioTn Kal TTapa
TTOAU €TTOIKODOMNTIKI KAl TOUG EUXAPIOTW Yia auTd. 1di1aitepa Ba ABEAa va euxapioTHow
TOUG ouvePYATeG Kal @idoug pou: Oducoéa Zékka, Xprioto AvayvwoTétroulo, MNwpyo

AAugavTh, BaoiAn Matratagidpyxn kar Mapia T¢avou.

TENOG, euxapIoTw OAa Ta PHEAN TNG OIKOYEVEIOG PMOU KOl TOUG QIAOUG HOU, TWV OTTOIWV N

oUPBOAR o€ OAa Ta eTTiTreda ATAV TTOAU ONUAVTIKA YIa YEVA.



Alaxeipion ZnuaciohoyikAg MAnpogopiag yia o Aidxuto YTToAoyiopo
1 EIZATQrH

H 1Tapouca diatpifr) aoxoAsital pe dIAPOPESG TITUXEG TWV OUYXPOVWYV KAl HEAAOVTIKWV
UTTOAOYIOTIKWV TTEPIBAANSOVTWY Kal UTTNPECIWY. [TI0 OUYKEKPIUEVA AOXOAEITAI JE TO TTWG
MTTOPOUME va avaTTTUEOUME TTI0 u@UA TTEPIBAAAOVTA UTTOAOYIOPOU Kal KOT €TTEKTOON
TTPONYMEVEG UTTNPETIES TTPOG TOUG XPNoTeS. O TEXVIKES Kal HEBODOI TTOU TTAPOUCIAlovTal
oxeTiCovral pe dIAPOPEG £vvoleg OTTwG 0 AldxuTog YTTOAOYIONOG, N dlaxXEipion yvwong
KAl ONUACIOAOYIKNG TTANPOPOPIAG, Ol UTTNPECIOOTPAPEIG APXITEKTOVIKEG CUCTNUATWY Kal
n €mmiyvwon TAaiciou kal katdotaong (context and situation awareness). 211G ETTOUEVEG
TTAPAYPAPOUG TNG VOTNTAG DIVETAI PIA GUVOTITIKA TTEQIYPA®H VIO TIG £VVOIEG AUTEG TTOU
QTTOOKOTTEl OTO VO €COIKEIWOEI TOV AVOYVWOTN PE QUTEG Kal va OIEUKOAUVEI £TOI TNV

avayvwaon Kal Katavonon TwV ETTOPEVWY EVOTHTWV.

1.1. MNepiBaAAovra Aiaxutou YoAoyiopou
O 6pog «Aidgxutoc Ytrohoyioudcy» (Pervasive rj Ubiquitous Computing) diatuttrwBnke yia

TpwTn @opd amd Tov Mark Weiser 10 1991 [9]. O 6pog autdg TTeEpIypa@el éva VEO
MOVTEAO UTTOAOYIOTIKWYV TTEPIBAANGVTWY OTTOU UTTAPXOUV «OIOCKOPTTIOUEVOI/DIAXUTOI»
OTO XWPO TTOANOI, OUVABWG HIKPOOKOTTIKOI, UTTOAOYIOTEG KOl Ol OTToiol ouvePyAdovTal
WOoTe va dWOoouV OTo XPAoTN Pia evieAwg véa eutreipia. O1 UTTOAOYIOTEG, OUNPWVA UE
auTtd TO PovTéAo, Oev Ba TTPETTEN va yivovTal avTIANTITOI atmd Toug XProTeg. ATd Tnv
AAAn, Ba TTpéTTel va dIaBETOUV TNV ATTAPAITNTN EUQUIa WOTE va dpouv TTPodPACTIKA yia

auTtoug. 'Evag opiopdg yia 10 AidxuTto YTTOAOYIONO €ival 0 €¢AG:

Opioudg 1. Aiayurog YmoAoyiouds H oxediaon kai dnuioupyia UTTOAOYIOTIKWV
TTEPIBAANOVTWY TTOU TTEPIAQUPBAVOUV UAIKO, ETTIKOIVWVIEC KAl AOYIOMIKO Kal TTOU Eival

TTAPWG Kal dlI0PAVWG EVOWNATWHEVA OTO QUOIKO TTEPIBAAAOV TOU XPrOTN. =

H uAoTtroinon auTtou Tou povTéAou TTEPIAaUBAVEl TTOANG oTAdIa Kal TTOANEG DIAPOPETIKES

EPEUVNTIKEG TTEPIOXES. MepIKEG aTTO QUTEG gival:
e ’'E&utrveg kal avatrpooapuoloueves DIETTAPES XPAOTN (adaptive user interfaces)
e Emiyvwon mAaioiou kal katdoTtaong (context and situation awareness)
o KuBepvoBookn (cyber foraging)
e [lpodpacTikOTNTA (proactivity)
e Euogueic xwpol (smart spaces) [10]
Karmroia Baoikd xapaktnpioTik& e€vog TTepIBAAAOVTOG didxuTou UTTOAOYIOHOU, Kal Ta
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oTT0ia Ba Yag aTTacXoAfjocouv OTO TTAQICIO TNG TTAPOUCOG EpYACiag, Eival Ta ENG:

e [lpocappoyr Tou CUCTAUATOG OTIC AAAAYEG TTOU CUPBaivouv OTn KOTAOTOON TOU

QUOIKOU TTEPIBAAAOVTOG, TOU XPHOTN KAl TWV EQAPHOYWV

e XPNOTOKEVTPIKN AEITOUPYIQ EQAPUOYWYV, £TCI WOTE VA PEYIOTOTTOIOUVTAI TA OPEAN

atro TN xpron evog T€Tolou TTEPIBAAAOVTOG

e EuQuei¢ uTTnpeadieg TTOU PTTOPOUV VA KOAUWOUV TIG ATTAITAOEIS TWV XPNOTWV

TTOAU KOAUTEPQ ATTO TIG UTTNPECIEG TTOU TTPOCPEPOVTAI CHHEPQ.

Mpokelyévou €va  atmmAd  uTTOAOYIOTIKO  TTEPIBGAAOV  va  QTTOKTHOEI T QAVWTEPW
XOAPOKTNPIOTIKA, KOl Ta TTPOQPAVI) OPEAN TTOU AUTA CUVETTAYOVTAI VIO TO XProTn, TTPETTEI
va avatTuxBouv véeg peBodoAoyie, TEXVIKEG Kal UTTOOONES. ©Eon QUTAG TNG €pyaaiag
gival OTI pia TETOIA UTTODOW TTPETTEI VA AGIOTTOIEI TEXVOAOYIEG YVWOEWV KAl VA PTTOPEI va
dlaxeIpIoTE TNV oNPACIoAoyia TwV dIAPOPWY OVTOTATWY €VOG TETOIOU TTEPIBAAAOVTOC.
2Tnv  emTépevn  evOTNTA  TTAPOUCIAlOVTal KATTOIEG PACIKEG YVWOEIG Ot  Bépata

ONMUAcIOAOYIKNAG TTANPOPOPIAG Kal dIaXEiPIONG TNG.

1.2. Ailaxeipion ZnpacioAoyikng NMAnpo@opiag — ZnuacioAoyikog loTég

H évvoia Twv petadedouévwy (metadata) civar apketd diadedouévn oTnv €MOTAPN TNS
MAnpo@opikAG. ‘Evag atrAdg kal ypriyopog opIopog gival 0TI Ta pJeTadedouéva gival OAa
Ta dedouéva TTou Treplypd@ouv AAAa dedopéva. Ta petadedouéva MUTTOPEN va gival
dopunuéva 1 addunTa. & TTOANEG TTEPITITWOEIG €ival ATTAEG AECEIG KAEIDIA eV O AAAEG
MTTOPEl va gival 6pol atrd ouykekpipgéva AeCIAdyia (controlled vocabularies). O 1poTTOG
TEPIYPOAPNAS Twv peTadedopévwy KabBopilel kal Tn onuacioAloyia Toug. Oco Tmo
dounuéva gival, TO00 IO ¢ekABapa TTEPIYPAPETAI N CNUACIOAOYIO TwV AVTIOTOIXWV

OedONEVWV.

Opioudg 2. >nuacioAoyiky TAnpogopia KaAouue Ta PETOOEdOUEVA TTOU £XOUV KAAD
opiopévn doun, uttakouv ot TuTtikéG (formal) yAwooeg avamapdoTaong yvwong Kai
opiCouv £TOI PE EKQPPOAOTIKO Kal oa@r] TPOTTO Tn onuacioloyia Twv OedOUEVWY TTOU

TTEPIYPAPOUV (XAPOAKTNPIOTIKA, TTEPIOPIOUOI, OKOTTOG, OXEOEIG e AAAA dedOopEVQ).

H diaxeipion autig NG TAnpogopiag TepIAapBavel katd KUupio AGyo Tnv avatrapdoTaot)
NG, TNV ammoBnikeuon Tng, TN Xprnon TG o€ dIadIKaoieg CUUTTEPACUOU Kail Tn dlaxeipion

TwV aAAaywv TTOU yivovTal O€ AUTAV.

1.2.1 Avatmrapdotacn ZnuaocioAoyikng NMAnpogopiag - OvroAoyieg
H avatmrapdoTtacon TnG onUacioAoyIKAG TTAnpogopiag (f onuacioAoyiag, yia cuvTouia)
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AoOITTOV, €€l uEYAAN onuacia Katd TNV avammTugn cuoTPATWY 1 €QAPUOYWV/UTTNPECIWV
KaBwg pag divel Tn duvaTtdTNTA VO KATAVOROOUUE KOAUTEPQ TIG EUTTAEKOUEVES EVVOIEG, VO
TIG AdPoupe evepyd uTTOWn KATA TNV €KTEAEON Twv dIdgopwyv dIadikaoiwy Kal va
eCdyouphe xpnoiya ouptrepdopara yia autég. ‘Etol, n  aufavoupevn avaykn yia
ammoTUTTIWON TNG onuacioAloyiag odriynoe 1o TEdi0 TNG avaTTapdoTacng yvwong
(knowledge representation) oTnv e€epeuvnon pHEBOGSWVY yia TNV TUTTIKN avatrapdoTaor)
TNG. H £peuva auth €xel Eekivijoel €dW Kal TTOAAG XpOvIa Kal ouveXxwg e¢eAicoeTtal. ATrd
TIG apX£EG, OPWG, TNG dekaeTiag Tou 90 PAvNKE OTI PIO CUYKEKPIYEVN HEBODOG TTAPEXE!
OAa Ta KaTAAANAQ OTOIXEIQ yIa T TTPAKTIKA avaTTapdoTaon yvwong Kal onuacioAoyiag.

H «péBodoc» ' auth eival n ovroloyia.
O 1710 EUOTOXOG KOl TTEPIEKTIKOG iIOWG OPICUOG TNG OVTOAOYiag gival 0 €GAG:
«Ontology is a formal, explicit specification of a shared conceptualization»
(R. Studer 1998, mpwTtdTUTTOC 0pPIoUOG aTTd TOV T. Gruber 10 1993)
O opiou6¢ autdg Ba ptTopoulce va ammodobei oTa EAANVIKG akoAoUBwG:

«OvroAoyia gival ia TUTTIKA, PNTH TTPO3IAYPAPN UIAS KOIVAS EVVOIOAOYIKNS Bewpnong

EVOC QAIVOUEVOUY

KdaBe AéEn Tou opiopou €xel 181aiTepn PBapuTtnta. Katapxrnv o 6pog «conceptualizationy»
EVVOEI €va QQAIPETIKO MOVTEAO €VOG Qaivouévou. H Ttreplypa®r) Tou PoviéAou auTou
yiveTal pe pia rpodiaypa@r] Tmou opidel pnTd TIG POCIKES EVVOIEG, TIGC OUOXETIOEIG, TOUG
TTEPIOPIOPOUG KAl TA AgIPATA QuTOU TOou MovTéAou. ETriong, n tpodiaypagry auth
TTPETTEl VA €ival ypauuévn o€ pia TUTTIK poper (formal) tTou Tng emTpETTEl va yiveTal
KatavonTr Kal atrd pnxavég. TEAOG, N Bewpnon auTtr) Tou Qaivouévou Ba TTPETTEN va gival

KOIVI yiIa O00UG aoXoAouvTal JE AUTO.

2€ O TEXVIKO €TTITTEd0 M1 OVTOAOyia €ival KATapxAV HIa IEpApPXia EVVOIWY (KAGOEWV).
Ooco o TAAPNG Kal TUTTIKA €ival hia ovToAoyia 1000 TTpooTiBevtal Kal AAAa oToIxEia
oTnVv apxikn 1epapxia. TETola OTOIXEIO PTTOPEI va €ival Ta yVWPEIOUATA TWV EVVOIWV
(attributes), diGdpopol TrEPIOpIOUOI  (restrictions), a&iwpaTta (axioms) kai poAol n
ouoxeTioelg (roles). Ev yével, yia ovrohoyia dev atréxel TTOAU atmd Ta OUVOAD KAAOCEWV
TTOU OUVOVTOUPE OTOV QVTIKEIEVOOTPAPry OXeOIOONO 1 Ta MOVTEAA OVTOTHTWV-
ouoxetioewv (Entity-Relationship, E-R) 110U oOuvavioupe oto oxedlaopd Baoewv
oedopévwy. H Baoiki tng dlagopd civar o1 0c KABE OXeEDIAOTIKO OTOIXEIO TNG €XEI

amodoBei cagng onuacioloyia (formal semantics). ‘ETol pia ovioAoyia dgv utropei va

'o Op0G «EBOBOG» XPNOIMOTTOIEITAI KATTWG KATAXPNOTIKA
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EPUNVEUTEI TTAPA POVO PE BACN TN onuaacioAoyia TNG YAwWooag TTEPIypa@ns TnG.

2uvowidovTtag, n onuacioAoyia pia €vvolag €ival éva oUVOAO META-TTANPOPOPIAs yia
QUTAV KAl O TTI0 €VOEDEIYPNEVOG OUYXPOVOG TPOTTIOG YyId VA avoTTapaoTadei auth n
onpacioloyia gival n xprion ovroAoyiwyv. H ovroloyia 1Tou oxedidfoupe yia €va tedio
evlla@épovtog (domain), XPNOIUOTIOIEITAI TOOO VIO VO UTTAPXEl €va KOIVA ATTOOEKTO
Ae€INGyI0O Tou TrEdiou OCO Kal yia va PTTOPOUPE va  €Cdyouue ouutTEpdouaTa

EKMETAAAEUOEVOI T OTOIXEIO JOVTEAOTTOINONG KAl TN ONPOCIOAOYia TOUG.

BéBaia, o1 ovroloyieg dev eival oute n povn PEBOdOG avaTTapdoTaong yvwong, ouTe
ETTAPKEI yIa OAeC TIG TMOAVEG ATTAITACEIS TV €QAPUOYWY. AAAEG TTIO TTAPADOCIAKES
MOPYEC avaTTapdoTaonG yvwong, OTTwG Ol KAVOVES Kal Ta AOYIKA TTpoypAuphaTa, gival
€CiooU ONUAVTIKA O€ UEPIKEG €EQPAPUOYEG. 2TA TTAQIOIA QUTAG TNG €£pyaOiag, €yIve Hia
TpooTddela va aglotroinBouv ol ovioloyieg 600 TO duvatd TTEPIOCOOTEPO, AOYW TNG

OTEVAG OUOXETIONG TOUG PE TO ZNPACIOAOYIKS [0T6.

1.2.2 ZnpaoioAoyikég loTog (Semantic Web)

H agia ka1 n onpacia tou Maykdéouiou lotou (World Wide Web 4f WWW 1 atmAwg Web)
oTnv ox€on Tou avBpwTrou HPE TOv UTTOAOYIOTH €ival TTdpa TTOAU peydAn. To WWW
¢dwoe TN OuvaTtdTNTa Of €EKATOPUUPIO QVOPWTTOUG Vva  ETTIKOIVWVOUV  Kal  va
aAANAeTIOpOUV, avecapTATWG TTOU BpiokovTal, TI €BVIKOTNTAG €ival KAl TI evOIOQEPOVTA
é¢xouv. ‘Eva TTOAU peyGAo PEPOG TNG AVOPWTTIVNG ETTIKOIVWVIAG MECW UTTOAOYIOTH

KAAUTITETAI OAPEPA aTTO TO AladiKTuO Kal TN BacikOTEPN £pappoyr Tou, To WWW.

MapoAa autd to WWW éxel éva Baolkd peIOVEKTNUA: PBaoileTal 0TV OUVTOKTIKN
TTEPIypaPny Tou TrepiEXOMévou (content), KUPIOG OTOXOG TNG OTToiag €ival n €ukoAia (A
duvaToeTNTA) KATavonong Tou atro Tov avlpwTro. 'ETol o1 IOTOOENIDEG TTEPIEXOUV KEIPEVA
N GAAoU €idoug dNPOCIEUPEVO TTEPIEXOPEVO TA OTToIa €ival Katavontd Pévo atrd Toug
avBpwtroug. To xapaktnpioTiké autdé Tou WWW Bewpeital cav éva amd Ta
MEIOVEKTAMOTA TOu, apoU Oev ETITPETTEI TNV AUTOPATN ETTECEPYATIA TOU TTEPIEXOMEVOU.
Tétola etregepyaoia TTPOUTTOBETEl Pia KATAAANAGTEPN TTEPIYPA® TOU ONUOCIEUPEVOU
TTEPIEXOMEVOU KOl OAYyOpIBUOUG TTou va TTPocadidouv Tnv €OUPNTH «Eu@Uia» OTO
uttoAoyIoTIKO TTEPIBAAAOV. Mia TéTOIO TTEPIYypa®ry Oa TTPéTTel €kTOC aTTd TO PACIKO
TTEPIEXOUEVO TWV I0TOCEAIdDWY va TreEPIAaUPAvEl Kal Oedouéva TTou  TTPOOopPICovTal
QTTOKAEIOTIKA YyIa TOUG UTTOAOYIOTEG Kal TToU Ba Treplypd@ouv TNV onuacioAoyia
(semantics) Tou Tepiexopévou. Ooov agopd oToug aAyopIOuoug, €@OCOV UTTAPXE! N
owoTA TeEpIypa@r Ba avarrtuooovtal avaloya PeE Tn TTEpIOTAON Kol TN XpHon Tng
TTANPOYOpPIagC.
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To mTapatdavw Tepiopiopo Tou WWW kaBwg kal TR AUCN TOU OpauATIOTNKE TTPWTOG O
1I0puUTAG Tou, Tim Berners-Lee [11], 0 ommoio¢ ovopace autd TO €EEAIKTIKO OTABIO TOU
WWW oav «Znuaoioloyikd lotdé» (Semantic Web). O 2npaocioloyikdg [016g €xel oav
oTéX0 Vva TIPoodWOEl OOuN) OTO VvONUA TOU TTEPIEXOMEVOU TWV I0TOOEAIDWY,
onuioupywvTtag éva TePIBAAAOV OTTOU o1 TTPAKTOPEG AoyiouIKoU (software agents)
TTEPITTAQVWUEVOI» aTTO Oelida o€ oeAida Ba PTTopoUv va €KTEAOUV TTPONYMEVES
epyacieg yia Toug Xpnoteg. O ZnuaocioAoyikdg 10Tog dev ival Evag dIaPOPETIKOG 10TOG
aAAG pia emékTaon Tou uttdpyxovtog laykdopiou loToUu, oTnv OToia n TTANPoPopia
AatmoKTA KOA& oplopévo vonua, divovrag 1 duvaTtdtnTta yia TTO ATTOTEAECUATIKA
ouvepyaoia avaueoa oTov AvBpwTTo Kal OTOV UTTOAOYIOTH, a@ou TTAéov Ba UTTdpxEl Hia

KOIVI] YAWOOQ ETTIKOIVWVIAG avAPETA TOUG (N ONUACIOAOYIKK) TTEPIYPAQN)).

Oa PTTopoUCaUE XWPEIG OPAAUA va TTOUPE OTI O 2NPACIOAOYIKOG I0TOG aTToTEAE TN BAoN
yia pio TTARPWS KaTaveunuévn popen TeEXvNTAG vonuoouvng. OTwg eival yvwoTo, n
TEXVNTH VONMoOoUvn aoxOAe&iTal Kupiwg pe dUo Bépata: TV avatrapdoTacn yvwong
(knowledge representation) kai 1Ig pe66dOUG avalrTNONG KAl CUPTIEPACHOU (reasoning).
‘ET01, yIa va AEITOUPYROEl O ZNPACIOAOYIKOG 10TOG Ba TTPETTEI OI UTTOAOYIOTEG va €XOUV
TTPOoBacn o€ dounuéves BACEIC yvwWOoNG Kal O€ KAVOVEG CUPTTEPACHOU TOUG OTTOIOUG Va

MTTOPOUV VA XPNOIUOTTOINOOUV YIA VA JIEVEQPYOOUV AUTOUATN CUAAOYIOTIK.

O1 uTtdpxouoeg TEXVOAOYIEG avaTTapdoTaonG YVWONG £XOUV ONnUEIWOEl KATTOIO TTPO0d0
aAAG Oev gival AKOPA IKAVEG va UAOTTOINOOUV TIG TIPOCOOKIEG TNG TEXVNTIG VONUOOUVNG.
O1 kAooIkéG pEBODOI avaTTapAoTaonG Yvwong TTPOUTTOBETOUV [ia KOIVH, TTayKOOoUIa
Baon yvwong Kai Kavovwy €101 WOTE OAOI va XPNOIPOTTOIOUV TOUG idIoug Kavoveg. ATTo
TNV AAAN TTAeUpd& 0 ZnuacioAoyikog [0Té¢ dev emBAAEl TNV aTTOAUTN CUPQWVIa PETALU
TWV OIAPOPWY CUCTANATWY TTOU Ba dIACUVOEEL, TNPWVTAG £TCI TNV APXI TOU CUUPBATIKOU
WWW: d¢ev gival oiyoupo OTI PTTOPEIG va BPEIG KATI TTOU WAXVEIG, OKOPN KI Qv UTTAPXEI.
Me autd 1O TiNUAa OUWG TTAPEXEI EVEAIEIA KAl EKYPACTIKOTNTA aPOoU Oev TTEPIOPICEl TV
dladikaoia NG avatrapdoTaong yvwongs. ‘ETol pyia rpdkAnon yia tov 2nuacioAoyiko 1oto
gival va TTapéxel o YAwooa 1Tou Ba ekppadel Kal deQOUEVA KAl KAVOVEG OUAAOYIOTIKNG
Kar Ba emTpémer TNV €gaywyrp oto  WWW  kdBe uttdpxoviog GCUOTAPATOG

avaTrapdoTaong yvwong.

H peyaAutepn oupPoAl TnG TTpwToROUAiag Tou ZnuacioloyikoU IoTou péxpl oRuEpa
gival, yia TToOAAOUG, 0T TTPOTUTTOTTOINCT TTOU TTAPEiXE 0€ YAWOOEG Kal TEXVoAoyieg. Mo
OUYKEKPIMEVA, onuepa n TTo diadedopévn YAWwooa yia dnuioupyia ovToAoyIwV gival n

Web Ontology Language (OWL) [110]. To ouvtakTiké TnG YAWooag auTAg BaacieTal
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omnv XML (eXtensible Markup Language) kai otnv RDF/RDF Schema (Resource
Description Framework) [110]. H ekg@paoTikdéTnTa Kai n onuaciohoyia tng OWL

kaBopileTal kupiwg atro TG MNepiypapikég Aoyikég (Description Logics) [154].

1.3. Emiyvwon MNAaiciou

H emriyvwon tAaigiou (context awareness) ava@EépeTal OTNV IKAVOTNTA PIAG EQAPUOYNG,
 €VOG OUCTAMUATOG YEVIKOTEPQ, va WTTOPEI va avTIAapBavetral aAAayég o€ OIAPOPES
TTAPAPETPOUG TTOU €TTNPEACOUV TN AgIToupyia Tou Kal va TTpoocapudleTal KatdAAnAa. O
OTOXOG TNG TTPOCAPMPOYNG UTTOPE va dla@EPEl aTTd OoUCTNPA O ouoTnua. Kartrolol
molavoi oT1déxol €ival n ouveEXIon Tng €UpudBung AciToupyiag, n ETidEIEn €UPUOUG

OUNTTEPIPOPAG, N BeATIOTOTTOINON BIEPYATIWY ] ETTIOOCEWYV, K.A.

ATTapQiTNTO OTOIXEIO yIA va UTTOPEI KATTOIO oUoTnua va €moEigel emmiyvwaon TTAaigiou
givar va utropei va avtiAngBei To TpExov TTAQioId Tou KaBwg kal PETaBOAEC Tou. TNa
TTAPAdEIYUA, av TO TTAQICIO QVA@EPETAI OTNV Kivnon Tou XPAOTN, TOTE TIPETTEl TO
ouoTnua va €xel otn d1dBeon Tou KATTOIO TPOTTO €VTOTTIOMOU Tou. Opola, av To TTAaioio
ava@épeTal o€ TTEPIBAANOVTIKEG OUVONKES (Bepuokpaaia, uypaaia KATT) TOTE TTPETTEI TO
ouoTnua va d1aBETel Toug KATAAANAOUG aIoBNTHPES. € TTEPITITWOEISC TTOU OEV UTTAPXOUV
TETOIOI PNXQVIOMOI 1 Ol UTTAPXOVTEG OEV E€ival ETTAPKEIG PTTOPOUV va agloTToinBouv
TEXVIKEG OUVEPYATIKNG eTTiyvwong TTAaiciou [1] ] TTpoBAewng TTAaiciou [2]. & €TTOUEVO

Ke@AAalo Ba aoxoAnBoupe pe auTtd TO BEPA EKTEVEDTEPOQ.

‘Eva aAAO atrapaitnto ouoTaTiKG yia TNV €TTiyvwaon TTAAIciou gival N JOVTEAOTTOINGT) TOU.
MNa va utropei va aglotroinBei TPETTElI va gival EKPPACUEVO O€ IO KATAAANAN popn).
21NV BiBAloypagia £xouv TTpoTabei didpopa povréAa TTAaiciou [3][4][5]. Ta povTéAa auTd
emAEyovTal pe BAoN Ta XAPOKTNEIOTIKA TOUG KAl PE TN aglotroinon Tng TTAnpogopiag
TAaiciou amd TO €kAoTOoTE OUoTnua. [Ma Tapdadeiyya, oOTn  TTapouca epyacia
aoyxoAhoupaoTte pe Olaxeipion onUAcIOAOYIKAG TTAnpo@opiag, OTToTE N TTANPOQoOpia
TTAQICiOU TTPETTEI VO AvaTTAPACTOBEl e KATTOIOV KATAAANAO TPOTTO avattapidoTaong
yVwong yia va gival agloTroInoiun atmo TIG OXETIKEG EQAPPOYEG. ETTioNG n TANPOTNTA KAl
AeTrTOopépPEIa TOU POVTEAOU TTAQICiou gival BépaTa TTou KaBopilovtal aTrd TIG EQAPHOYEG.
MNa mapddelypa PTTopei KATTOIA EQAPUOYR va BEAEI va QTTOTUTTWOEI TV KATAOTACN TOU
TAaiciou pe PeyaAn Astrtopépela (T1.X. «0 Xprnotng PBpioketal atov 2° dpoo, GTO

dwudaTio B9») evy kaTTOI0 GAAN OXI (TT.X. «0 XPNOoTNG PpiokeTal atnv EAAGDO»).
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1.4. YmnpeoiooTpa@eic ApXITEKTOVIKEG

O1 ouyxpoveg TAOEIG QVATITUENG  AOYIOMIKOU  €TMITACOOUV  TO OXEOIOOUO  TWV
TTANPOPOPIOKWY CUCTNUATWY MPeE PBdaon YmnpeoloZtpageic ApXITekToviKEG (YZA -
Service Oriented Architectures, SOA). Mia YZA cival pia cuAAoyr a1rd uTTnpEeaieg Tou
ETTIKOIVWVOUV PETAEU TOuG. H etmiKovwvia utropei va tepIAapBaver €ite atmAn petagopd
OedOUEVWV  EITE TO OUVTOVIOPO/EVOPXAOTPWON avApeca o€ OUO 1 TIEPIOOOTEPEG
UTTNPECIEG TTOU €KTEAOUV pia dladikacia. & KABE TTePITITWOoN, N AAANAETTIOpacn Kai n
EKTEAEON TWV UTTNPECIWY OEV EAEYXETAI PEOA ATTO TOV KWOIKA TNG UAOTTOINOAG TOUG AAAG
ME TEXVOAOYIEC KAl YAWOOEG €I0IKOU OKOTTOU. A va UTTOPEI VA UTTAPXEI TETOIOU €idOUG
EUENIGia TTPETTEI OI UTTNPETIEG AUTEG va cuvodeuovTal aTTd KATAAANAQ peTadedopuéva TTouU

ekppalovTal €TTioNG o€ YAWOOEG €1I0IKOU OKOTTOU.

O AOyog TTOU XPNOIYOTTOIOUVTAl EKTEVWG TETOIEG CQPXITEKTOVIKEG €ival Ta TTOAAG
TTAEOVEKTAUATA TTOU €XEI QUTA N TTPOCEyyIon. Ta PaCIKOTEPA PTTOPOUV VA CUVOWIOTOUV
oTa akOAouba:

e Emtpémmouv Tn duvauikh TTpooBnikn Kal avakaAuywn véag AsitoupyikOtntag. ‘ETol
gival KatdAAnAeg yia duvauikd trepiBaAAovTta KaBwg ol aAANAeTIOPACEIC TOUG
MTTOpPEI va gival «katd TTepiTrTwon» (ad hoc).

e Emtpémrouv Tn diaAsiToupyikOTNTA  HETAEU UTTNPECIWY  aTTtd  dIOPOPETIKOUG
TTapoxous. AuTd Oivel pPeydAn eueAigia oTa  ETIXEIPNUATIKA POVTEAD TwV
oucTNUATWY TToU UAoTtrolouvTal Pe YZA, kKaBwg utnpeoieg atrd didgpopoug
TTAPOXOUG UTTOPOUV VA CUVOUOCTOUV.

e EmTpETTOUV TNV UAOTTOINGT TWV UTTNPECIWV PE ETEPOYEVEIG TEXVOAOYIEG.

H o TUuTTIKA TEXVOAoyia yia TV QVATITUEN TETOIWV EQAPPOYWYV Egival o1 YTTNPETieg
Maykdéopiou lotou (Web Services) [149]. Autég avatrtuooovtal PeE €va OUVOAO
TTpoTUTTwY Tou W3C Ttrou Bacilovtal otn yAwooa XML. Mia €mékTacr TOug €ival ol
YTtnpeoieg Znuaoiohoyikou lotou (YZI, Semantic Web Services), o1 o1roieg Kavouv
EKTETAUEVN XPON ONPACIOAOYIKAG TTANPOPOPIAG YIa TNV TTEPIYPAPN TWV AEITOUPYIWV KAl
XOPAKTNPIOTIKWV KABE uTtinpeoies. H emmTAéov onuacioAoyia TTOU QEPOUV OI TEAEUTAIEG,
uAotroinuévn ue TexvoAloyieg ZI (1r.x. WSDL-SA [6], OWL), emiTpéTTouv IO TTpONyHEVN
avakGAuyn Kal ouvBeon utnpeoiwv. Me autd Tov TpOTTO €ival TTI0 KATAAANAEG yia
QAVOIKTA UTTOAOYIOTIKA TTEPIBAAAOVTA, OTTWG AUTA PE TA OTTOId AOXOAOUPQOTE OTn

TTapouca diatpIPn.

Baoikeiog 2. Toétoog 23



Alaxeipion Znuaaiohoyikng MNMAnpogopiag yia 1o Aidxuto YTToAoyIouO

1.5. Z0vOeon MNponypévwy YtroAoyioTiKwy MepiBaAAovTiwy

OAa Ta avwTépw, TTAOPOAO TTOU OXETICOVTAI PE DIAPOPETIKEG TTEPIOXES TNG ETTIOTHHNG TWV
UTTOAOYIOTWY, aTroTeEAOUV T Bdon yia Tn Onuioupyia Trponyuévwy, atrd  Atmroyn
eueligiag, ammddoong Kai eu@uiag, ocuoTnuaTwy. Ta PaCIKA XOPAKTNPIOTIKA TETOIWV

ouoTNUATWY, OTTWGS Ta avTIAaPBavOUaaTE, givail:

Kataveunuévog YtroAoyiopog oe Etepoyevn MepiBdAAovTa. O1 epapuoyEg Baaifovral o€

UTTNPECIEG TTOU TTAPEXOVTAI ATTO DIAPOPETIKOUG TTAPOXOUG UTTNPECIWY. OI UTTNPETIES TOU
MaykGouiou Kal Tou ZnuaoloAoyikou loTou utmopouv va XpnoihoTroinBouv yia TN
avaTTuén TETOIWV  TTEPIBAAAOVTWY HE UTTNPECIOOTPAPEIG APXITEKTOVIKEG. EIdIKG ol
onPacioAoyikK& oXONOAOUEVEG UTTNPETIEG TOU 2| YTTopoUV va avakaAupBouv, cuvteBouv

KQI VO EKTEAECTOUV E APKETA QUTOPATOTTOINUEVO TPOTTO.

2uvepyaTikO¢ Y1roAoyioudg (Collaborative Computing). O1 did@opeg ovroTnTeG O £va

TETOI0O OUOTAPA OEV PTTOPOUV TTAVTA VO OPKECTOUV OTOUG 10i0UG TTOPOUG TOUG KAl OTIG
duUVATOTNTEG TOUG VIO VO EKTEAECOUV ETTITUXWG TIG ATTAITNTIKEG EQAPUOYEG TWV XPNOTWV.
‘ETOl TTPETTEl VA UTTAPYXOUV PNXQVIOPOI TTOU va ETTITPETTOUV TNV OUVEPYOTIKA EKTEAEON
TWV EQAPPOYWYV. H ouvepyaTtikOTNTa oTa TTAQICIA AUTAG TNG EPYAOTIAg £xXEl TO vONUa TNG
eAeUBEPNG TTAPOXNG AEITOUPYIKOTNTAG, TTANPOPOPIAG I HECOU ETTIKOIVWVIAG aTTd OAEC TIG

OVTOTNTEG TOUG OUVEPYATIKOU TTEPIBAAAOVTOG.

Eugung >uutrepipopd kai E¢atouikeuon E@apuoywy. Aegv TTpétmel va ¢exvaue 0TI OTO

KEVTPO KABe TTANPOQOPIAKOU CUCTAPOTOG PBPioKeTal O AvOpwTToG-Xpriotns. OAeg ol
EQAPUOYEG TTPETTEI VA gival 600 TO duvaTO TTIO EUQUEIG KAl VO ATTAITEITAI N PIKPOTEPN
duvartn TTapéPBacn Tou avBpwTTou yia TNV TTapoXr AEIToupyikOTNTAG UWNAAGS TTOIOTNTAG.
Baoikég TTpoUTToB£0€Ig yiIa auTd TO XAPAKTNPIOTIKO gival n €TTiyvwaon TTAaIciou aAAG Kal
n duvatoTNTa OUAAOYIOTIKNG KOI CUPTTEPACHOU TTOU WTTOPEI va €TTITEUXOEI PE TNV
uI0B£TNON TEXVOAOYIWV YVWONG Kal TV avammapdoTacn Tng onuacioloyiag Twv

OUCTNHATWV.

Ta XapakTnEIoTIKA autd Bewpoupue OTI gival ammapaitnta yia Kabe cuotnua Aidxutou
YT1oAoyiopoU, akOua Kal av PEPIKA atrd auTtd TTpoépxovTal amd AAAa UTTOAOYIOTIKA

MovTéAa (T1.X. Maykdéouiog 10ToG).

1.6. Opydvwon kai Zuveic@opd Tng AidakTopikng Alatpiig

H Ttrapouca diatpifr] opyavwveTal O Tpia PaoIKA PEPN TTOU  aoyoAouvTtal e
OIAQOPETIKEG TITUXEG TNG dlaxeipiong onuacioAoyikAG TTAnpo@opiag o€ ouyxpova
uttoAoyIoTIKG TTEPIBAAAOVTA. TTIo cuyKekpIpéva diEpEUVWVTAI BEPATA TTOU GTTITOVTAI TWV

XOPAKTNPIOTIKWY TTOU ava@éplnkav oTnv TTPONYyoUlEVn TTapdypa®o. Baoikdg otoxog
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TNG epyaciag dev ATAv N avaTiTugn KAtrolou oAoKANpwPEVOU TTAQICIOU TTOU VA KOAUTTTEI
OAa autd Ta Bféuata pe TN MEyioTn duvaTh ouvoxh. AvTiBeta kKdATtTola evOIaQEPOVTAI
TTPOBAAPATA aTTO KABE BEpaTIKr) TTEPIOXT avadEiXBnKav Kal TTPOTABNKAV OUYKEKPIUEVEG
AUoeig.

To TPpWTO PEPOC TNG epyaciag aoXoAeital pe Bfuata agloAdynong ouoTnUATWY

avakadAuwng uttnpeoiwy (service discovery). ApxIKOG oTdxX0G TnNG dIaTpIRrg, o€ auTh TNV

gpeuvNTIKA TTEPIOXN, NATAV OXI N AgIOAOYNON AUTWY TwWV CUCTNPATWY QUTAH KABeauTn
aA\G o oxedlaouog Kal n uAotroinon e€vog VEOU CUCTAMUATOG Yia TNV avakKGAuyn
Ytnpeoiwv Znuaoiohoyikou lotou  (YZI). Metd, Ouwg, ammd pia  ekTevéOTATN
BiBAIoypa@Ik avalnTnon TTOU OTTOTUTTWVETAI OTo [27], TTpoékuwe OTI autd TTOU
TTPAYMATIKG Agitrel atrd Tn d1EBvr) BiBAIoypaia, dev gival veeg nEBodoI avakaAuywng aAAG
pMeEBodOAoyieg Kal gpyaleia yia TNV agIOAOYNON TWV UTTAPXOUCWV 1 PEAANOVTIKWV
MEBODWV. 'ETOl n d1aTpIBA ypriyopa oOTPA®NKE TTPOG TN MEAETN KOATAAANAwV TpoOTTWV
agloAdynong OXETIKWY oUOTNUATWY, Ol OTToiol va Aaupdavouv utréown Toug Ta 181aiTepa
XAPOKTNPIOTIKA Twv YZI KAl Twv ouoTnudtwy autwyv. Ta PBacikd Béuata TToU
MEAETBNKavV gival dUO:

a) n eupeon KATAAANAWY PETPIKWYV yia TNV a&loAdynon Twv cucTnUATWY, Kal

B) n Onuioupyia piag peBodoAoyiag yia Tnv afloAdynon ocuoTnuaTwy HE Babuwtn
KAipaka oxeTikdtTnTag (graded relevance) kal Xwpig KPIOEIG OXETIKOTNTAG aTTO €10IKOUG
(relevance judgments).

O1 ouvEIoQYOPEG TNG EPYOTIAg OTA TTAPATTAVW TTPORANUATA CUVoWilovTal OTA £EAG:

a) TpoTddnkav OUO METPIKEG TTIOU XPNOIYOTTOIOUVTAlI O€ YEVIKEUPEVA OUuOTAUATA
avaktnong TAnpo@opiag  kal  €ival  KAtaGAAnAeg  yia  afloAdéynon  Babuwtwv
aTroTeEAEOUATWYV Kal TTI0 akpIBEiG atrd TIG KaBiepwpéveg PETPIKES (AKpifBeia/Precision kai
AvdakAnon/Recall).

B) TpoTdbnke piIa pEBOdOG TTOU OUVOUAlEl OIAPOPES TEXVIKEG ATTO TO TTEDIO TNG
Avaktnong lMMAnpogopiag (Information Retrieval, IR) yia Tnv agiloAdéynon cuoTtnuaTwy
avakdAuyng utrnpeoiwyv. H péBodog autr dev atraitei TNV UTTapEn KPIoEWV OXETIKOTATAG
atro €I0IKOUG KaBWGS TTapAyel QUTOPOTA KATTOIEG WEUDOKPIOEIG OXETIKOTNTAG. H uéBodog
auTr) TEAIKA alOoTToIEl TIG PETPIKEG TTOU TTPOAvVAPEPONKAV yia va agloAoyAoel Kal va

OUYKPIVEl TETOIA OUCTAUATA.

To deUTEPO PEPOG TNG EPYACIOG ava@EPETAl O€ £va BEPA TTOU OXETICETAI AUECA UE TO

OIAXUTO UTTOAOYIOUO. ZUYKEKPIYEVA, HEAETEITAI N OUVEPYATIKN ETTiYVWON TTAQICiOU

(context-awareness) pEOW  ATTOOOTIKAG  aAvIAAAAYAG  PNVUPATWY O VOUAdIKA

TepIBGANovTa. Me Tov 6po vouadika TrepIBAAAovTa evvoouue addunta (ad hoc) dikTua
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KIVNTWV KOUPBwvV TTou dev €xOuv Kapia opydvwon Kal Bacifovial o€ €TTIKOIVWVIESG
TTEPIOPIOPEVNG €UPEAEIQG TTOU UAOTTOIOUVTAl KATA TrEPITITwon. Tétoila OikTua yia
TTapAdelypa ival Ta dikTua KIVOUUEVWY oXNPATwv (vehicular networks). ¢ Tétola dikTua
BéAoupe  va  ekTEAOUVTOI  EUQUEIG UTINPECieg ME  eTTiyvwon  TTAaiciou.  'Evag
OTTOTEAEOUATIKOG TPOTTOG VA  Yivel autod  €ival PEOW TEXVOAOYIWV KOl TEXVIKWV
avatrapdoTacng yvwaong kal cuAAoyioTIKNAG. Opwg e T€Tola dikTua o1 TTOPOI TToU Eival
d1aBéaipol oToug KOPPoug cival ouvBwg Ttreplopiopévol. MNa TTapdadeiyua, dev £Xouv
OAol o1 k6uPol dlaBEocIgoUG AIOONTAPEG 1| N MTTATAPIa TOUG MTTOPEI va dIaBETE!
Teplopiopévn  XxwpenTikéTNTa. ‘ETOl amaiteitar o1 kOuBol va ouvepyaoTouv yia va
TTAPEXOUV TIG ETTIBUUNTEG UTTNPETIEG OTOUG XPAOTES KAl Ol ETTIKOIVWVIa PETALU TOUG va

gival apkeTd atrodoTIKN (T1.X., MIKPOG apIBUOS avTAAAQCCONEVWY PNVUUATWY).

H ouvelopopd TnG epyaoiag éykermal otnv mpdtaon evog oxniuatog publish/subscribe
OTO OT0i0 o1 KOuPol aviaAAdoouv HETAEU TOUG HE aATTOdOTIKO TPOTIO TTANPOPOpPIa
TTAQIciou TToU TTapdyeTal atrd aloONTPES. TO OXNUa auTd KAvEl EAAXIOTEG UTTOBETEIS yia
TO QIKTUO KaI TOUG KOMPBOUG Kal TTPOCTIaBEi va TTapEXEl IKAVOTTOINTIKA euaiodnaia otnv
QViXveuon OUMBAVTWY KAl KATOOTACEWV TTOU €LapTWVTAl aTmd TTANPOoopia TTAQIciou.
O1rwg meplypd@etal kar oto Ke@dAaio 3, 1o oXAPa autd gival apkeTd atmodoTiKO Kal
TTAPEXEI HEYAAN KAINAKWON 0 oXéon PE GAAA OXANATA TTOU PUTTOPOUV VA EQAPHUOCTOUV

oTo id10 TTepIBGAAOV uTTOAOYICUOU.

270 IPITO PEPOC TNG epyaciag peAeToUvTal B€uata €EOTOMIKEUONG UTTNPECIWY KAl

EQOPUOYWYV _eTTiyvwong  TTAaigiou (context-aware applications) pe 1n  BorBeia

onpacioAoyikAG TTANpoopiag. Mo ouykekpipéva, TTapouciadeTal éva YevikO TTAQioIo
(framework) yia Tnv avamTuén TéToiwv e@apuoywyv. Baoikd oToixeia autou Tou TTAaICiou
gival povtéAa TTOU AVATTOPIOTOUV OAEG TIG POOCIKEG OVTOTNTEG TNG E€QAPUOYNG, ME
ONMAVTIKOTEPO TO MOVTEAO XPNOTn. ZTa TTAQIOIO TNG epyaciag €yive pia dIeCOdIKA
avaAuon TNG POVTEAOTTOINONG XPNOTN, KUPIWG aTTd TN OKOTTIA EQAPPOYWYV ETTIYVWONG
TAaiciou. H povteAotroinon autr} BacioTnke o€ ovioAoyieg. H e€aTopikeuon o€ autd 10
TIAQIOIO ETTITUYXAVETAI JE KATAAANAO OUVOUAOPO TWV TTPOAVAPEPBEVTWY POVTEAWY, TNG
TTANPo@opiag TTAAICIoOU, Kal KAVOVWY €EATOMIKEUCONG TTOU XPNOIMOTTOIOUVTAl VIO TO
OUNTTEPACPO (reasoning) TNG KaTAoTOONG TOU XPNOTN Kal TN AAWn amo@dcewv TNng
EQPAPUOYNG WOTE VA TOU TIAPEXEI TTPONYMEVN AEITOUPYIKOTNTA KOI EUTTEIPIA KATA TN

Xpnon 1ng (advanced user experience).

To 1Aaiolo autd xpnolpoTroienke, KATAAANAQ TTPOCAPUOCUEVO, Yia TNV avaTTuén duUo

OIAPOPETIKWYV CUOTNUATWY TTAPOXAG UTTNPECIWY. To TTPWTO €ival €va oUoTNUA TTAPOXNAS
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2nUaoiohoyikwy YTinpeoiwv ©éong (Semantic Location-based Services 7 Semantic
LBS). 216x0¢ TOU €ival va TTapEXEl TTPONYMEVES UTINPETiEC BEong, OTTWG TTAOAyNoN Kai
TTANPOPOPIES YIa KOVTIVA onpeia evilapépovTog, o€ XpnoTeg ye avarrnpieg (AueA). lNa
va emTeuxOei autd, ouvduddeTal Eva HOVTEAO XPNOTN WE éva PJOVTEAO XWPOU ETCI WOTE
TO oUOTNPa va Ptropei va emmAECEl Dl1adpOopEG TTou gival TTPOoRACIYES aTTd TO XPROTN,
AauBavovtag £€ral uttown Tou TIC TOAvES avarmnpieg/ducAeitoupyieg Tou. H eKTEVAG
XPNON TEXVIKWY AvaTTapAcTaong yvwong 0€ auto To TTEdI0 EQAPUOYNG €ival Pia atro TIg

KAIVOTOMIEG TNG EPYQTiag.

To delTepo oUOTNPO OXETICETAI UE TNV €EATOMIKEUOT TTOAUMECIKOU TTEPIEXOUEVOU OF
TepIBGANOvVTa B1adpacTIKAG TNAEOPACNG. TN TTEPITITWON QUTA XPNOIPOoTToIEiTal TTAAI éva
MOVTEAO XPROTN Kal €va aVOAUTIKO POVTEAO TTEPIEXOMEVOU, £TCI WOTE VA PTTOPOUV va
EQPAPUOCTOUV OIAPOPES EUPUEIC UTTNPETIEG KATA TN OIAPKEIA TNG AVATTOPAYWYNRS TOU
TTOAUpETIKOU TrepIEXOMEVOU. TMapdAo TTou €xouv TTpoTabei TTapOuoIa CUCTAUOTA OTN
BiBAIoypagia, kavéva dev KAvEl TOOO EKTEVR XPHON ONPACIOAOYIOG yia va €MITUXElI TV
eCaTopikeuon Twv uTTNPECIWY. AuTd 0 ONAWTIKOG TPOTTOG YIa VO ETTNPEACETAI N TTAPOXN
KAl AEITOUPYia TWV UTTNPECIWV TTPOOTIBEPEVNG agiag €ival, KATA Tn yVWUN MAg, TTOAU
Baoikn TTpouTréBeon yia TRV avattuén kKal 81adoor Toug. H YeEVIKY QPXITEKTOVIKH TOU
TTAQICIOU, Ol AVTIOTOIXEG TEXVOAOYiEG Kal Ta OUO OUCTAMOTA TTOU TO UAOTToincav

TTapouacialovral oto Ke@daAaio 4.

TéNog, 010 KegdaAaio 5 yivetal pia ouvoyn Twv BACIKWY CUUTTEPOCUATWY TNG £PEUVAG
TTOoU dIECXONOE oTa TTAdioIa TNG dIBAKTOPIKNG dIATPIBAG Kal BiyovTal yepik@ BEpata Tou

MTTOPOUV VO aTTOTEAECOUV QVTIKEIMEVO JEANOVTIKAG BiEpelivnong.

2uvoyilovtag, n Trapouca didakTopikr) dlaTpIBy Cuveiopepe oTa  akOAouba

EMOoTNUOVIKA TTEDIA:

e YTINpeoieg 2ZnuacioAoyikou loTou

e AldxuTog YTTOAOYIONOG

e Autdvopog YTtroloyiopdg (autonomic computing)
e ETTiyvwon MNMAaiciou

e AvakdAuyn MAnpogopiag kail MNvwong

e YTinpeoieg Oéong

e [loAupeoikéc EQapuoyég
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2 2ZHMAZIOAOI'IKA EMMNAOYTIZMENEZ YIMNHPEZIEZ: MEGOAOI
ANAKAAYWHZ KAI NMAAIZIO A=ZIOAOMHZHX TOYZ

21. Eioaywyn - Baoikég ‘Evvoieg

O1rwg €xel NON avagepBei oe TTpoNyoulEVn evoTnTa, N UAOTTOINON YTTNPECIOOTPOPWV
APXITEKTOVIKWV aTroTeEAEl TTAéOV pIa atmd TIG TTIO OIadeDOUEVEG TTPOCEYYIOEIC OTN
oxediaon TANPo@opIoKWY ouoTnuatwy. H 1Mo diadedouévn TeEXVOAOYia yia Tnv
UAOTTOINON TETOIWV APXITEKTOVIKWYV gival ol YTinpeoieg lotou (YI, Web Services).
Aldpopa TTPOTUTTA Kal TEXVoAoyieg oxeTiCovTal Pe TIG Y1 woTe va uttootnpixBei 6Aog o
KUKAOG (WNAG evOG TETOIOU oUOTAMATOG (VIO pia €mIOKOTINON TNG TTEPIOXNGS BA. [12]). ZTn
TTapovuca evotnTa  emeid O6a  aoxoAnBouue pe TNV avakdAuywn Twv Yl Ba

ETTIKEVTPWOOUNE OTIG HEBODOUG TTEPIYPAPG TwV Y| Kal TIG AVTIOTOIXEG TEXVOAOYIEG.

H opydvwaon Tou TTapoOvTog KEQAAQiou £xel WG €EAG: ZTO UTTOAOITTO NG evoTNTOG 2.1 Kal
otnv evotnTa 2.2 TTEPIYPAPOUNE PAOCIKEG YVWOEIG YIa TIG YTINPECIEG ZNUACIOAOYIKOU
loTou (YZI) kai 181aiTEpa yIa TOUG TPOTTOUG TTOU £XOUV TTPOTABE yia TNV avakdAuyr) Toug.
21N OUVEXEID, OTNV evOTNTA 2.3 TTAPOUCIAOUUE TIG BACIKEG EVVOIEG KAl TTIPOCEYYIOEIG YA
TNV aTToTipnon TNG d1adIKaoiag avakAAUWNG UTTNPECIWY. 2TnV evotnTa 2.4 yivetal Pia
EKTEVNG ETTIOKOTTNON TNG OXETIKAG BIBAIoypagiag. O1 TTPpOTACEIS PAG VIO VEEG PETPIKEG
TTOU €ival TTIo KATAAANAEG yia To TTedio Twv YZI TTepiypd@ovTal OTIG evoTnTEG 2.5 Kal 2.6.
2tnv evotnTta 2.7 peAeTdpe 1o BEPa TNG agloAdynong Me eANITTEIC 1| XwpPIiC KpIioEeig
OXeTIKOTNTAG. EKei  TTpoTeivouhe  Kal  KATTOIEG  PEBODdOUG TTOU  PTTOPOUV  va
XpnoigotoinBouv. 2tnv evotnTa 2.8 TTAPOUCIAlOUPE Ta €UPAMOTA paAG atmmd Tnv
TTEIPAMATIKA  agloAdynon Twv  PEBOdWY  Kal  MPETPIKWY TTOU  TTPOTABNKAV  OTIG
TTPONYOUUEVEG eVOTNTEG. TO KEQAAQIO KAEIVEI PE MIA ETTIVPANMPATIKI) TTApOUCiacn Twv

BOCIKWY CUPTTEPACUATWY KOl CUVEICQOPWY TNG TTAPOUCAG EPYATiag.

2.1.1 Texvoloyiegg MNepiypaeng Ymnpeoiwv lotou

O1 Yl mrepiypagovtal pe mn Borbeia tng Web Service Description Language (WSDL) mou
Bpioketal otnv 2" ékdoon Tng [13]. KdBe £yypapo WSDL 1mou guvodeUel pia Y1 TTepIEXE
TO OVOUA TNG KAl JIA TTEPIYPAPN TNG GUVOAIKNAG AEITOUPYIKOTNTAG TNG. ETTITTAEOV, TTEPIEXEI
TO OVOMO KOl HIa TTEPIypa®n yia KABe Ouykekpiyévn Asgitoupyia (operation) Tng

UTTNPECIAG KABWG Kal TTEPIYPAPES VIO TIG TTAPAMETPOUG TwV €1I000WV/eCOOWV KABE
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Aeitoupyiag. OAeg auTég o1 TTEPIYPaPES ek@pdlovTal pEéoa atrd QPACEIS QUOIKAG

YAWOOOG.

Metd 1n dnuioupyia Toug, Ta WSDL £yypaga dnuooisuovTal oTa PINTPWA UTTNPECIWV
(service registries). H Baoikry TexvoAoyia-trpdTutro yia TéTola PnTpwa eivar 1o UDDI
(Universal Description, Discovery and Integration) [14]. H Trpodiaypagry Tou UDDI
opicel:

e ‘Eva povrélo 6edopévv TTOU XPNOIKOTTIOIEITAI YIa TN TTEPIYPAPR eTaIpEIV Kal Y,
Kal
e Mia mpoypapuaTtioTiky dieTa@r (Application Programming Interface, API) yia tn

onuoaicuon kal avaktnon UDDI dedouévwyv

To povtéAo dedopévwy opiletal pe éyypaga XML Schema trou amorteAolvral amod Ta

aKOAouBa TEooEpa OToIXEIA:

1. businessEntity: TTANPOYOPIES yIa TOV TTAPOXO TNG UTTNPETiag (dvoua, TTeplypadn,
OTOIXEia ETMIKOIVWVIAG). 2uvBwg, UTTAPXEl Kal HIa  ava@opd oOe  KATToIo
ETTIXEIPNMATIKO KaTAAoyo (Tagivopia).

2. businessService: TTAnpogopicg yia pia YI 4 pia opada Yl (6vopa utrnpeciag,
TTEPIYPOPN Kal, TIPOAIPETIKA, pia AioTa pe bindingTemplates)

3. bindingTemplate: TAnpo@opie¢ yia Tn TomoBeoia piag Yl kar Tov TPOTTO
TTPOCRACNS TNG

4. tModel (technical Model): évag O€ikTnNG o€ EEWTEPIKES TEXVIKES TTPOBIAYPAPES TNG
uttnpeoiag. O Mo ouviBng TUTOG TETOIWV Trpodiaypagwy eivar ta WSDL

éyypaga. Ta tModels TrepiAapBdavouy e1Tiong Eva Ovoua Kal hia TTEPIypar).

21NV apxitektoviky Tou UDDI n avakdAuywn uttnpeciwyv yiveTal €ite Xelpokivnta (UE
TTEPINYNON O€ TagIvouieg Kal oeAideg KaTaAdyou) 1 TTpoypapuaTioTika (péow Tou UDDI
API).

2.1.2 AvoakdAuyn Ymrnpeoiwyv lotou

210 ZxNua 2.1 @aivetal n apxITEKTOVIKI €VOG TUTTIKOU cuoThiuatog avakaAuyng YI. O
TTAPOXOG UTTNPECIWYV (service provider) €ival n ovidTnNTa TTOU TTAPEXEl UTINPECIEG O€
AAAEG ovTOTNTEG KATOTTIV aITioewg. KdaBe Ttdpoxog tpootrabei va diapnuioel TIg
UTTNPETIEG TOu (service instances) og mBavoug xpAoTeG. AUTO yiveTal dNUOCIOTTOILVTAG
TTEPIYPAPES UTTNPETIWV (service advertisements/descriptions) o€ untpwa utnpeoiwv. Ol

ovToTNTEG TTOU B€AOUV va avakaAUWouv UuTinpecieg (service requestors) oTéAvouv
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aItioeig (service requests) oto unTpwo. O1 AITACEIS auTéG gival BOUIKA Kal EVVOIOAOYIKA
OMOIEG WE TIC TTEPIYPAPES TWV UTTNPECIWY. TEAIKA K&TTOI0 n)avr] avak&dAuwng (matching
engine) TTPooTTabei va TAIPIAEE! TIG TTEPIYPAPEG TWV UTTNPECIWV HPE TIG QITHOEIG KAl va
EMOTPEYEI TIG TIIO OXETIKEG UTINPEoieS. [Mpogavwg, 600 TTo  «EUQUAG»  €ival O
aAy6piBuog TaipidopaTog 1600 TTIo atmodoTiKA Ba cival n diadikacia TNG avakdAuyng
uTTNPECIWY. TOOO OI AITACEIC OO0 KAl Ol TTEPIYPAPES EKPPACOVTAI O€ EIDIKEG YAWOOEG
(61Twg, 1.X. N WSDL). H ek@paoTIKOTATA QUTWYV TwV YAWOOWV, KABWG Kal n TTAnpoTnTa
TWV  AITACEWV/TTEPIYPAPWY,  ETTNEEACOUV  ETTIONG TNV ATTOTEAECUATIKOTATA  TNG

AVOKAAUWNG TWV UTTNPECIWV.

4: returns service matches

=S

v
Service pj Service Service
Request Registry Advertisement
q I 7

i i
Service ; i Service
Requestor 2: searches - advertises Provider

\R—’/ Service
3: matches Instance

Matching
Engine

ZxAMa 2.1. ApXITEKTOVIKI ava@opdg yia avakaAuyn Yl

Ooov agopd oTig nEBOdOUG avakGAuwng TToU TTPOKTIKA XENOIMOTTOIOUVTAl, TA TUTTIKA
MNTpwa TToU  UAoTTolouvtal pe Bdon 10 TpdTuTTo UDDI, emtpérmouv avalntnon
UTTNPECIWV JE AEEEIC KAEIDIA. TTIo OUYKEKPIYEVA, Ol UTTNPECIEG UTTOPEI va avalntnOouv
ava katnyopia, ovopa, ToTToBeTia, TTapoxo (1r.X., €Taipia), ouvdéoelg (bindings) A
tModels. H avalintnon umopei va Bonbnbei kai atmmd KATAAANAOUG TEAEOTEC TTOU
EMTPETTOUV TTPOCEYYIOTIKA avalitnon ME TN XPHOoN XOPOKTAPWYV YEVIKAG £QAPUOYNG
(wildcards). MoAAoi epeuvnTég €xouv TTpoTeivel BeATiwoelg otn dladikaoia avalATnong,
KUupiwg Baoifouevol o€ TeXVIKEG TNG AvakTnong MNMAnpogopiag (Information Retrieval, IR).
H kevrtpikn 1©€éa €ival va avamapaoTtabouv o1 TTEPIYPAPES TwV UTTNPECIWV HE BAon
povTéAa dedopévwy IR (TT.X. avuoparta eyypdgwy) oTa OTToia UTTOPOoUV Va £QapUOCTOUV
TEXVIKES IR (TT.X. METPIKEG OMOIOTNTAG, CUCTABOTTOINCN). MEPICOOTEPES AETITOUEPEIES YIA

TETOIEG TTPOOEYYIOEIG UTTOPOUV va BpeBoulv oTa [15] [16].

Opuwg yevikd O0Aeg ol avwTépw pEBodOI yia avakdAuywn Yl éxouv kKatroia TTPORARUATA

TTOU o@eilovTal KATd KUPIo AOYO OTIG TEXVOAOYIEG TTEPIYPAPAG UTTNPECIWV KAl KaTA
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0eUTEPOV OTOUG aAyopiBuoug avakaAuywng. Autd Ta TTPOPRAARuUATA, TTOU CUVOWICovTal
TTAPOKATW, TIOANEG QOPEC E€UTTODICOUV TIG MNXAVEG avakAAuywNng UTINPECIWY  va

ETTIOTPEWOUV TIG TTIO OXETIKEG UTTNPECTIEG:

A) Mn tumkni 1epiypa@n twv_duvarotNTwV/AEIToupyiwy uiag umnpeaiad: H uwnAou

EMTTEOOU AEITOUPYIKOTNTA TWV UTTNPECIWV TTEPIYPAQPETAl YE adOUNTO | NUI-OOUNUEVO
TPOTTO (OUVABWG QUOIKA YAwaooa 1} Aé€eig kAe1d1d). EmiTAéov, Ta unTpwa 61Tws 1o UDDI
Oev PTTOPOUV va EKTEAECOUV KATTOIA TTPONYUEVN OUAAOYIOTIK. AUTO €uTTodilel Tn
d1adikaoia avakGAuwng av ol TTEPIYPAPES KAl Of AITHOEIG UTTNPECIWY OEV XPNOIKOTTOIOUV
T0 id10 Ae€IAGyI0. TMNa TTapddelyua, MIa UTTNPEECIa TToU avAKEl oTnv KaTtnyopia “Dating
Services” Tou NAICS? dev ptropei va Taipidel pe pia aitnon yia “Personal Relationships

Services”.

B) EMirreic  meplypa@éc umnpeaiwy: To emmimmedo AeTTTOopépElag KABe TTEPIypa@ng

KaBopileTal atrd Tov EKAOTOTE TTAPOXO, EPOCOV DEV UTTAPYXOUV UTTOXPEWTIKA TTEdia. ‘ETol
gival ouxvo @QaIVOPEVO VA PNV UTTAPXOUV QVOAUTIKEG KOl QPKETA TTAAPEIG TTEPIYPAPES

UTTNPECIWV.

) 2UVIaKTIK) Kal TTPAYyUATIKY OXETIKOTNTA: To KABapd& CUVTAKTIKO TAipIOOUA UTTNPECIWV

Oev UTTOPEI TTPOPAVWGS VA Owoel TTOIOTIKA atroTeAéopaTa (UOVO TTEPIYPAPEG ME iDIES
AEEeIc KA€101G Ba Taipidouv). AuTo To akpIBéG Taipiaoua (exact matching) dev ptropei
TTAVTA VO  QVTIKATOTITPIOEl TNV TIPAYMATIK) ONPACIOAOYIO TwV TTEPIYPOAPWY  TWV
UTTNPECIWV ) TWV aITAoEwyv. ETTiong, YTmropouv va eeavioTouv Kal QaIvOueEVa OTTwG N
ToAucnuia | n augionuia. EmimAéov, TéToloU €idOug TTEPIYPOAPEG dEV UTTOPOUV va
TTEPIYPAWOUV AETTTOPEPEIEG VIO TNV EOWTEPIKA AEITOUpyia Twv UTTNPECIWV (POEG
epyaciwv Kal dedouévwy) Tou mOavoetaTa va PIropoucav va  aglotroinbouv o€

TTEPITITWOEIG AVOKAAUWNG, aAAG Kal oUVOEONG, UTTNPETIWV.

A) Aduvayia 1mpodiaypa@ic mepIopiouwV: EKTOG atmmd 1a AEITOUPYIKA XAPOKTNPIOTIKA

TWV UTTNPECIWV TTIOAAEG QOPEC eival KOAO va UTTAPXEl Kal TTANPoO@oOpia  yia TIG

TTPOUTTOBECEIC TTOU TTPETTEI VA IOXUOUV VIO VO XPNOIUOTTOINGEI ETTITUXWG MIa UTTNPETia.

E) EAAMITTAC EK@PAOTIKOTNTA TWV OXNUATWY KATNYOPIOTTOiNagNC urmnp&aiwy: dUo atrd Td

mo dnuo@IAr oxApaTta karnyopiotroinong o€ UDDI untpwa eivar o NAICS kai 10

UNSPSC? 1rou amoteAoUV TIPOTUTTEC TAEIVOUIES, N ETTEKTAOIHEC.

2 NAICS: North American Industry Classification System.
¥ UNSPSC: Universal Standard Products and Services Classification
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2.1.3 Ymnpeoieg ZnuaocioAoyikou loTou kai AvakadAuyn Toug

O1 Trapatrdvw TTePIOPIoOi TwV Y1, aAAG Kal GAAEG aiTieg TTou ava@épovTal Oxl JOVO oThV
avakGAuyn Toug oAAG oTnv auTtopatotroinon 6Aou Tou KUKAou (wng Toug, odrynoav
OTOV «EUTTAOUTIONO» TOUG PE onUACIONOYIKEG eTTekTAOEIC. O1 véeg Y1 TTou TTEPIYpAQOVTQI
ME ONUACIOAOYIKA HETO-OEDOMEVA QVOPEPOVTAI EUPEWG HE TOV OpPO  YTINPEODIES
2nuaoiohoyikou loTtou (YZI, Semantic Web Services). [Npo@avwg, o TpOTTog TTou yiveTtal

n avokdAuwn YZI  civalr  OIaQOpPETIKOG, OTTWG  TTEPIYPAPETAl  OTIC  AKOAOUBEG
TTapaypPd@oug.

2€ MIa apxITEKTOVIKN avakdAuywng YZI, ta Baoikd cuoTtatik@ TTou ep@avifovral oTo
2xnua 2.1 diatnpouvtal aAA& uAoTtrolouvTal dlIaPopEeTIKA. ETTiong eilcdyovtal Kal JEPIKA
véd ouoTaTIKd OTTWG o1 Ovtohoyieg ZxoAiaopou YTrnpeolwv (Service Annotation
Ontologies) kai o1 OvtoAoyieg Nediou (Domain Ontologies). Ta véa/diagopoTroinuéva

ouoTaTIKA yia TNV avakadAuyn YZI Teplypd@ovTtal TTapakAaTw:

Mepiypaen Ymnpeoiag (Service Advertisement): O1 TTepIypa@EéG Twv UTTNPECIWY OEV
yivovrar mAéov pe T xprion ™¢ WSDL aAAd pe Baon OvroAoyieg ZxOAiaououU
YTnpeoiwv. T€T0lEG ovToAoyieg opifouv onPAcIOAOYIKG HOVTEAQ yIa TNV TTEPIYPAPT TWV
O1a@opwyv TrTuxwv Jiag Yl (Aeitoupyikdtnta, pon ekTéAeong, Aemrtopépeieg kKAnong). Ol
OpOI TTOU XPENOIYOTIOIoUVTAI VIO AUTEG TIG TTEPIYPAPEG opidovTal oe Ovtoloyieg lMediou.
2UVOoYiCovTag, Ol TTEPIYPOPES TWV UTTNPECIWV Eival £yypa@a CUuPBATA PJE OUYKEKPIPEVA

MOVTEAD KOl JE aQVAQPOPES OE EEWTEPIKOUG OPOUG.

Ovrtoloyieg ZxoAlaopou Ymnpeoiwv (Service Annotation Ontologies): Oi
ovToAoyieG auTéG TTPOCTTAB0UV va opicouv pnTd TN onuacioAoyia TG AEIToupyIKOTNTAG,
TNG PONG EKTEAEONG KaI TWV AETTTOPEPEIWV UAOTTOINONG/KANONG WIaG uTTnpeaiag. Ta Tmo
evOIa@EPOVTA KOl OUVAON yvwpiouaTta autwy Twv ovTioAoylwyv gival Ta Aeyopeva IOPE

(Inputs, Outputs, Preconditions and Effects)?, Trou opiovtal wg:

e Inputs: n TTANPO@OpPIa TTOU N UTTNPETIa XPEIAZETAI YIA TNV ETTITUXH EKTEAECT] TNG

e Outputs: n TTAnpo@opia TTou TTAPAYETAl ATTO TNV EKTEAEDN TNG UTINPECIAG

e Preconditions: OAeG 01 CUVORKES TTOU TTPETTEI VA I0XUOUV VIO VA UTTOPEI VA EKTEAEOTEI
ETTITUXWG N UTTNPETIa

o [Effects: GAe¢ aANayég oTnv KOTAOTOON TOU «KOOWOU» META TNV (ETTUXN N

QVETTITUXH) EKTEAEDN TNG UTTNPETCIAG

* Ta yvwpiopata IOPE dev gival 0 yévog TpOTTOC va TTEPIYPAPEi N AEITOUPYIKOTNTA MIAS UTTNPETIAC,
TTapPOAO TTou BewpoUvTal aTTaPAITNTA OTOIXEIO MIG TETOIAG TTEPIYPAPAS. Avaloya pe Tnv OvtoAoyid
2XOANIaOGHOU YTINPECIWY TTOU XpnaolyoTrolsital KaBe @opd ptropei va gival diabéaipa kal GAAa aToixeia
TIEPIYPAPNG.
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O1 Tiyég Twv yvwpiopdtwy IOPE cival ouvABwg 6pol atrd 1iIg Ovtoloyieg Mediou (BA.

ETTOEPEVES TTAPAYPAPOUG).

Aiagopeg Ovroloyieg 2xoAiaopoU YTnpeoiwv éxouv TrpoTadei. H Trpwtn Atav n DAML-
S [17], Tou PacioTnke o0Tn YAwooa opioyou ovtoloyiwv DAML+OIL. Me Tnv
«emmkpdtnon» ¢ Web Ontology Language (OWL), n DAML-S avTikataoTddnke atmd
Tnv OWL-S [18]. AMeG ovToAoyieg eival oi WSDL-S [19], WSMO [20] kar SWSO [21].
OAeg auTéG 01 DIOYOPETIKEG TTPOCEYYIOEIG £XOUV KATTOIA KOIVA OTOIXEIO aAAG diagEpouv

O€ EKQPAOTIKOTNTA, TTOAUTTAOKOTATA KaI UTTOOTAPIEN OTTO €pyaAcia.

O1 1TepIocdTEPEG OVTOAOYiEG OXOMAOHOU UTTNPECIWY atroTeAoUvTal atmmd Tpia Aoyikd

uépn. Na n TEPIypaAPr TOUG UIBETOUUE TNV O0poAoyia TG dnuo®iAoug OWL-S:

e [lpogiA Ymnpeoiac (Service Profile). AmroteAcital atrd Tpia PéEPN: A) MIA AEKTIKA
TEPIYPOAP TNG UTTNPECIOG KAl AETTTOUEPEIEG ETTIKOIVWVIAG TOU TTAPOXOU (KUPiwg
aTTeuUBUVETaI O€ XPNOTEG-aVOPWTTOUG), B) MIa AEITOUPYIKR TTEQIYPAPN TNG UTTNPECIAG,
TTOU TTEPIEXEI JETAOEOONEVA OXETIKA ME Ta yvwpiopata IOPE, kai, y) yia Aiota pe
ETMITTAEOV TTAPAUETPOUG TTOU TTEPIYPAPOUV AANEG TITUXEG TnG UuTInpPeoiag (1T.X.,
moiétnTa  uttnpeciag). Or o TToANOi  aAydpiBuol TTou  XpnolPoTTolouvTal  Yid
avakdAuywn YZI aglotroiolv autd To TTPOIA.

e MovréAdo Ymnpeoiac (Service Model). MepihauBdvel pia avaAuTiKh TTEPIYPAQPR TNG
AEITOUPYIKOTNTAG MIAG UTTNPETiag (MEow TNG pong Oedopévwv Kal eAEyXou TG
UTTNPECIag).

o «lciwon» Ymnpeoiag (Service Grounding). Tepiypd@el TO TIWG MPTTOPEI  va
TpooTTeAdOEl KAVEIC TNV uUTNpedia  (TT.X., TTPWTOKOANO ETTIKOIVWVIAG, HOP®N
MNVUPATWY, d1EuBuvolodoTnon). AUuTO TO PEPOG ETTIONG TTEPIEXEI TN OUVOEDN ME TIG
WSDL trepiypagéc.

Ovrtoloyieg lMediou (Domain Ontologies): oI ONUACIOAOYIKEG TTEPIYPAPEG, OTTWG
Teplypagovtal atmd TIg Ovroloyieg ZxoAlaopou YTnpeoiwy, Oev ekppdalovTal TTAéov
MEoWw addunTou Kelpévou aAAd péow evvoiwv (6pwv, KAGoewv) ammd OvTtoAoyieg Mediou.
Tétoleg ovToAoyieg TTepIypd®ouv TNV opoAoyia (terminology) Kail TIG CUOXETIOEIG JETAEU
OpwVv O€ OuyKekpIgéva Tredia  e@apuoyns (domains). lMa Tapadeiyua, otav
TTEPIYPAPOUUE UTTNPECIEG VI UTTNPETIEG avalnTnong TTPOIOVTWY OXETIKWV HE KPOOId,
pjia Ovrtoloyia Oivou Trepiypdgel 1o didgopa €idn Kpaoiwv Kal  1a 1IdlaiTepa
XOPAKTNPIOTIKA Toug. O1 ovToAOYyieG QUTEG PITTOPOUV va ypa@oUv o€ SIAPOPES YAWOOES

ovtoAoyiwyv, 6TTws n OWL, n DAML+OIL 4 n RDF(S) [22]. T€T0IEC YAWOOEG YEVIKA £XOUV
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OIaQOPETIKA eKPPAOTIKOTATA. OAeg BERaIa PTTOPOUV va POVTEAOTTOIOOUV IEPAPXIES
evvoiwv Kal poAwv. Ommwg Ba avagepbei Kal TTapaKATW, TETOIEG IEPAPXIES PpioKovTal

OTO ETTIKEVTPO TWV TTEPICOOTEPWV PEBODdWYV TAIPIACPATOG GNUACIOAOYIKWY UTTNPECIWV.

Aitnon (Service Request): Avecdptnta atrd mn Hop@r TNG, N AitNon TTPETTEI VA TTEPIEXEI
TTANPOQYOPIa OXETIKA ME QUTA TTOU TTEPIYPAQETAlI ATTO TN XPNOIYOTIOINUEVN OVTOAoyia
oXoAlaopou utnpeciwy (1.X., TIuEG IOPE). levikd, iowg petd amd katdAAnAoug
METAOXNUATIOYOUG, N aiTnon OMOoIAlel QOMIKA HE TIG TIEPIYPAPEG TWV UTTNPECIWV.
Etiong, n xprion Twv idiwv ovioAoyiwv TTediou Kal a1rd TOUG QITOUVTEG Kal atrd TOug
TTAPOXOUG UTTNPECIWY, TTAPOAO TTou OV Eival UTTOXPEWTIKN, OTTAOTTIOIEI ONUAVTIKA Tn

dladikaoia TaIpIAoOUATOG.

Mntpwo Ymnpeoiwv (Service Registry): Ta mmapadooiakd puntpwa Yl (1r.x., UDDI)
XPNOIMOTTOIOUVTAl KOl OTIG OPXITEKTOVIKEG avakAaAuwng YZI. Opwg ekTd¢ atrd TIG
TTapadOCIOKES TTEPIYPAPES (TT.X., oToIxEia tModel, éyypaga WSDL), £€xouv Kal ava@opEg
o€ onuacoioAoyikfy TTAnpo@opia tTou Trepiypd@el TiI¢ YZI. MNa 10 okommd autd BERaia

TTPETTEI VA ETTEKTABOUV KATAAANAQ [7].

AAyo6pi18pog TauTtiong (Matching Algorithm): O1 aAyépiBuol auToi gival cuvrBwg TTIo0
TTOAUTTAOKOI KOl «EUQUEIC» atrd auTtoug yia Yl, tmou Pacifovtal Kupiwg oTn ouvtagn.
Eivar oxedlaopévol yia va eKUeETOAAEUOVTAlI Tl ONUOOCIOAOYIKI) TTAnPO®oOpia  TTou

EUTTEPIEXETAI OTIG AITAOCEIG KAI OTIG TTEPIYPAPES UTTNPECIWV.

2.2. AAyopibuikéc lMpoocsyyiosic otnv AvakaAuywn YZI

O1 TrepIc0OTEPEG TIPOCEYYIOEIG XPNOIYOTIOIOUV TO TIPOQIA piag YZI. Autd eival
QVOUEVOUEVO, KABWG KATA TNV avakAAUWn O aITWV VOIAQEPETAI KUPIWGS yIa TO av HId
UTTNPECIa UTTOPEI VA IKAVOTTOIRCEI TIG ATTAITACEIS TOU Kal OXI YIa TO TTwg Ba To KAvEl auTo
N Tw¢ Ba kAnBei. EmmAéov, o1 MO TIOAAEC TTpOCEYYIoEIC eKPETAAAEUOVTOI Ta
yvwpiopata IOPE. Autd tmaMi gival diaiobnTikd owoTd a@ou duOo UTINPECIEG YE OPOIEG

TIMEG OTA QVTIOTOIXA YVWPICHOTA BEWPOUVTAl YEVIKA OUOIEG.

Ouwg, avegtdptnta amd Tn TPooéyyion, €va amd Ta Paocikd TTPORARuATa oTnv
avakaGAuwn uttnpecIwy gival 0TI dev gival PeAMIOTIKO va UTTOBETEl Kaveig 0TI Ba uTTopOoUV
Va TAIPIALOUV TTAVTA epaKPIBWS Ol AITAOEIS UTTNPECIWVY UE TIG DIOBECIYES TTEPIYPAPEG. H
uloB€étnon  pIag auoTnpng AoyiKAG TaipiGopaTtog Ba  amméppItite O0EC UTTNPECIES
TAIPIAOUV PEPIKWGS ME MIa aitnon. MNa autd 1o Adyo n évvoia Tou BaBuou TaulTtiong
KpiveTal avaykaio va eiloax0ei (Degree of Match, DoM). O BaBudg autdg ptropei va

OpIOTEI oav éva TAGIVOUNUEVO OUVOAO TIHWV TTOU eK@PAlouv TTO00 OpOoIEG gival dUO
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ovToTNTEG, ME Bdon KA&TToIa PETPIKA opoldTNTaG (similarity metric). Tétoleg ovTtoTNTEG OTN
TEPITITWON Pag uTTopEi va gival Ta yvwpiopata IOPE | cuykekpiuéveg AEIToupyieg NG
utTnpPeoiag. ‘Evag aAyopiBuog avakdAuyng UuTTNPECIWY UTTOPEI £T01 VA TAGIVOUNOEL TIG
QVOKOAUQOEioEG UTTNPETIEG YE PBAON TNV OXETIKOTNTA TOUuG (relevance) wg TTpog Tnv

aitnon.

Aldpopeg, €Aa@pws OIAPOPETIKEG, TIPOTACEIS YIa TO oOployd Tou DoM  €xouv
TTapouciacTei oTnv oXeTIKN BIBAIoypagia [23][30][25]. Zav TTapddelyua aAyopiBuou TTou
XpnolyoTtrolgi Tnv €vvola Tou DoM Kal CUPTTEPACHO yia TNV avakAAuyn uttnpeciwy Ba
TTEPIYPAWOUHE QUTOV TTOU TTPOTABNKE OTO [26]. TlMponyouuévwg Opwg TTPETTEL va

TOoviooupueE TIG akOAOUBEG UTTOBEDEIC:

e O1 onuacioAoyIkoi 6pOI OTIG TTEPIYPAPES KAl OTIC QITHOEIG TWV UTTNPECIWV AVAKOUV
oTIg idieg OvtoAoyieg Mediou.

e Aev yivetal katrola uttdéBeon yia Tnv OvroAoyia ZxoAaopou YTTNPECIWY ) Th YAwooa
Twv OvToAoyiwv Mediou.

e [0 Tn TTEPIYPAPN TV aAyopiBUwWYV xpnoigoTrolgitTal o cupBoAioudg Tou lNivaka 2.1.

Mivakag 2.1. ZupBoAiop6g aAyopifuwyv
req H aitnon uttnpeoiag
A To 0UVOAO OAWV TWV TTEPIYPAPWY UTTNPECIAG OTO UNTPWO
adv Mia Tepiypa@r uttnpeoiag oto A
req.0 | To oUvOAO OAWV TwV ETTIBUPNTWY £6OOWV TNG AITOUUEVNG UTTNPETIOG

req
adv.O | To ouvoAo Twv £600WV TNG TTEPIYPOPnG adv

req.l To oUvVOAO OAWV TWV €I000WV TTOU TTAPEXOVTAI ATTO THV req

adv.| To oUVOAO AWV TWV ATTAITOUPEVWYV €1I000WV YIa TN TTEPIYpaPr adv
X.0 Mia £€¢odo¢ Tou ouvolou X.O (X=adv 1 req)

X.i Mia gicodog Tou ouvorou X.| (X=adv A req)

X.par Karrola mapaueTpog par tou X (X=adv fj req)

Mia amd TIG TPWTEG €pyacieg, HE 1I01IQITEPA PEYAAN E€TTIPPON, OTNV TIEPIOX TNG
avakdAuywng YZI cival auth Tou TreplypdgeTtal oto [26]. H Baoikn 16€éa gival OT1 «...uia
TEQIYPAQN UTTNPETIac Taipialel Ye Lia aitnon urrnpeaiag orav 0Aeg o1 €é€odoi TnNS aitnong
avriorolyiovral ue 11I¢ €€000UC TNS TTEPIYPAPNS, KAl OAEC oI €i0000I THS TTEPIYPAPHS
avrigrolxidovrai ue 1 £l0000u¢ TNS aitnong» (oeA. 338). 'Etol, autr) n péBodog Aaupavel
uTTOWn MOVo TIG €10600UG Kal TIG £€000UG TWV uTTNPEoIwy. OTTwg @aivetal otov lNivaka
2.2, Té00€epIg PaBuoi TaipiGopaTog  Xpnoiyotroiouvtal. Or Babupoi oTov  TTivaka
utrohoyiCovtar ava €¢odo. Tla TIc €i06doug, Ta req.0 Kai adv.o TIPETTEl va

avTikataoTabouv atmd Ta adv.i kai req.i avriotoixa. O DoM avdueoca o€ pia TTEPIypPAPn)
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Kal hia aitnon utrnpeoiag gival o eAaxiotog DoM yia 6Aeg Tig €10600ug Kal £€6BOUG. 2TO
ZxAua 2.2 @aivetal o ahyopiBuog. H ocuvaptnon degreeOfMatch uhoTtrolgi Toug Kavoveg
Tou [livaka 2.2. O aAyépiBuog eTMOTPEPEl IO TAGIVOUNMEVN AIOTa  TTEPIYPAPWYV
utTnEeoiag. To Tooeg aTTd AUTEG €ival OXETIKEG €CaAPTATAl ATTO TOV EAAXIOTO ATTOOEKTO
DoM T1rou €xel opioel o aitwyv. AUuTA N TTpocéyyion PacieTal o€ TaipIOoPa BACIOUEVO OTN
Aoyikn (logic-based matching) kal cuykekpigéva oTn TAUTION PE uTTaywyn (subsumption
matching). A€ue OT1I pia évvola utr@yer (subsumes) pia GAAN, av n TTPwWTN €ival TTI0 YEVIKA
atro TN OguTePN (TT.X., Eival TTIO YNAG OTNV IEPAPXIA TWV EVVOIWV TNG OVTOoAoyiag TTediou).
H Tadmion pe Bdon tnv utraywyrn KEPDIOE MPeEYAAN ONPOTIKOTATA OTNV TTEPIOXN TNG
avakadAuyng yvwong (knowledge discovery) €1meidnf O YEVIKEG ] TTIO €10IKEC EVVOIES
atro pia AAAN BewpouvTtal OXETIKEG HE auTrv. Opwg N KATteubuvon TNG UTTaywynG JETAgU
OUO YVWPIOUATWY UTTNPECIWY EXEl DIAPOPETIKO VONUA KOl CUYKEKPIUMEVEG OUVETTEIEG YIA
TN dladikaoia avakaAuywng. AuUTEG o1 OuvéTTeleG ouvowilovtal oTtov [Mivaka 2.3.
EmmAéov, To Taipiaoua Twv €€00wv Bewpeital Mo onuUAvTiKO aT1rd autd TWV EI00dWV,
a@oU O aITWV OUVABWG WAxVEl UTTNPETiEG PE BAon TIG E0DOUG TOUG Kal ouvrBwg ival

TTPOBUPOG va TTapéExel 0,7 i00d0 aTTalTeiTal yia (1) KATA) TNV EKTEAEON TNG UTTNPECIOG.

Mivakag 2.2. BaBuoi Taipidoparog (ava £€€050)

BaOuo6g TauTiong 2uvlnkeg TauTiong
Av 10 req.o gival Icoduvapo (equivalent) pye 1o adv.o, N
EXACT . . .
Av TO req.o €ival pia auean uttokAaon Tou adv.o
PLUGIN Av 10 adv.o urrayer 10 req.o (6x1 dueon UTTOKAGoon)
SUBSUMES Av T0 req.o umrdyer 1o adv.o
FAIL Av dev UTTAPYXEI CUOXETION UTTAYWYNAS QVAUESO OTO req.o
Kal TO adv.o

Mivakag 2.3. ZnpaoioAoyia TwV CUCXETIOEWV METASU £§O6BWV Kal 1000wV TNG
aiTNONG KAl MIOG UTTNPETIAG

2xéon Ymaywyng Znuacia/llBava rpoBAfRuaTa
Mo ouykekpIPEVES TTANPOQPOPIEG EI00D0U UTTOPEI VO
req.i utrayel adv.i atraTnOouV yia TNV CWOTr EKTEAECH TNG UTTNPECIAG TTOU

TeplypdgeTal amd 1o adv

H aitnon mepiéxel 6An TNV TANpoopia e1I06dou TTou
adv.i uttdyel req.i ATTAITEITAI YIA TN OWOTH EKTEAEDN TNG UTINPECIAG TTOU
TepIypageTal amd 1o adv

H €¢0d0g €ival £ykupn yia Tov aiTouvta TTapOAo TToU PTTOPEI
req.o utrayel adv.o va TrepIAauBAveEl JOVO PHEPOG TWV ETTIBUUNTWV
ATTOTEAEOUATWV.

H uttnpeocia ptropei va unv givai Ikavr va Tapayel Tig
ATTAITOUMEVEG £COO0UG. 2€ OKPAIES TTEPITITWOEIG, TA
ATTOTEAEOUATA TNG UTTNPECIAG PITTOPEI va gival EVTEAWG
AOXETA PE TNV AITNON.

adv.o utrayel req.o
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Main algorithm: match(req, A

A Y o

- matchedServices = {}
:Forall adv in A do

If (DoMI = Imatch(req, adv)) '= FAIL AND (DoMO = Omatch(req. adv)) = FAIL)
adv.DoM = min (DoMI, DoMO)
matchedServices = matchedServicesU{ad v}

- Return sortByDoM(matchedServices)

Function: Omatch(req, adv)
7. DoM = {}
8: Forall req.o in req.O do

9:

10:
11:

Forall adv.o inadv.O do
DoM = DoM U {degreeO fMatch(req.o, adv.0)}

Return min(DoM)

Function: Imatch(req. adv)

12
13

14:
15:
16:

DoM = {}
Forall adv.iin adv.I do
Forall req.iinreq.l do
DoM=DoM U {degreeO fMatch(adv.i, req.1)}
Return min(DoM)

2xApa 2.2. O aAyépiBuog avakaAuyng UTTNPECIWY Tou [26]

Quoikd atmd 161 TTou o1 YZI pBav 0To TTPOCKAVIO TNG €PEuvag, TTOAEG OIOQOPETIKEG

TIPOOEYYIOEIG yia TNV avakdAuwr Toug €xouv TTapouciacTei otn diebvr) BiBAIoypagia.

Autég dev Ba pag atmaoxoAfoouv TTEPICTOTEPO €0W AAAG O avayvwoTnG UTTOPEI va BpEl

TTEPICOOTEPA OTOIXEIQ OTO [27].

IMOAAEG aTTO TIG TTAPATTAVW PEBODOUG €xOuv 0dNYNOEl KAl OTNV AVATITUEN EPYAALIWV yia

TNV avakdAuywn YZI. Mepika atmd autd givai:

OWL-S/UDDI Matchmaker (OWL-S/UDDIM) [28]

IBM Semantic Tools for Web Services (STWS) [29]

Hybrid OWL-S Web Service Matchmaker (OWLS-MX) [30]

METEOR-S Web Service Discovery Infrastructure (MWSDI) and Lumina [31] [32]
The TUB OWL-S Matcher (OWLSM) [33]

WSMX Discovery Component (WSMX) [34]

OWLS-SLR [35]

2.3. AéioAoynon AvakaAuwng Ymnpeoiwv

Ouoia pe dAAa cuoTtAuata avalnTnong/avakrnong TTANPo@opiag (O6TTwS O PuNXavég

avalntnong tou Web) Ta cuoTfjpara yia avakaAuyn YZI 6a Tpétel va agiloAoyouvTal wg
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TTPOG TNV amédoor Toug (performance) kai TNV amoreAsouarikdtnTd@ Toug (retrieval
effectiveness 1 amAa effectiveness). ta TAdicld autoUl TOU KEIPEVOU O OPOG
«a1réd00N» AVAPEPETAI OTNV UTTOAOYIOTIKY TTOAUTTAOKOTNTA, TOUG XPOVOUG OTTOKPIoNG
KATT. Twv ouoTnudtwyv. O 6pog «atToTEAECHATIKOTATO» Otixvel TTOOO KOAO gival €va
oU0TNUA OTO VO QVAKOAUTITEl «OXETIKEG» UTINPEECIEG, OTTWG AUTEG €XOUV OPIOTEN aTTd

€101KOUG.

IMoANoi epeuvnTéEG €XOUV QOXOANBEI EKTEVWG WE TNV ATTOTIUNON TNG ammodoong Kail Tn
KAIUAKWON TWV OXETIKWV €pYaAgiwv Kal cuoTnPATwy (BA. evétnta 2.4). AuTo OPWG TTOU
akOua AEgiTTEl, Kal TTou €xel Mo TTOAU vonua yia Ta €v Adyw OUCTAMATA, €ival Hia
TTOOOTIKA avAAuon Kal oUYKPION TNG ATTOTEAECHATIKOTATAG TOUG. ATT 000 YVWPICOUE,
MOVO Aiyol gpeuvnTéG €XxOuv aOXOAnBei pe TETOIOU €idOUG QEIOAOYNOEIGC CUCTNUATWY

OTTWG Ba douuE o€ ETTOUEVN EVOTNTA.
BéBaia, autr n éAAeIwn agldTmoTng agloAdynong, ogeileTal o€ didgopoug AGyouc:

‘EAeiwn _ouMovywyv _utnpeoiwv_kai testbeds via Y2ZI. O1 1epioodTEPOl £pEUVNTEG

XPNOIMOTIOIOUV UTTOTUTTWOEIG OUAAOYEG UTTNPECIWY aTTAd yia va €TTaAnBeloouv Tn
AeIToupyia  Twv  TTPWTOTUTTIWY Toug. 'ETol Ogv  €ival €UKOAO va OuykpliBouv Ta
atmmoTeAéOUATA TOUG PE auTd AAAWV epeuvnTwy. ETTITTAé0V, 01 CUAAOYEG UTTNPETCIWY TTOU
uTTdp)ouV B¢V gival evTEAWS KATAAANAES OTTWG BiyeTal kal aTo [75]. M0 ouykekpiyéva, Ol
UTTNPECIEC O€ AUTEG TIG CUANOYEG €ival «OUVOETIKEGY Kal BeV €XOUV TTAVTA CAPES vOnua.
ETtriong, dev uttdpyxouv eTTapPKEIG KPIOEIG OXETIKOTNTAG (relevance judgments), o1 OTToiEg
armmaitouvTal yia TNV agloAdéynon. Ta TeAeutaia Xpovia BéRaia €xel onueiwBel KATTOIO
TTPO0O0C O AUTO TO TOMEA KABWGS OIAPOPES EPEUVNTIKEG OPADEG £XOUV BNUOCIEUCEI
OUAANOYEG uTTNPECIWY TToU TTEPIAQUBAVOUV KATTOI0 IKavO TTARBOG UTTNPECIWY KAl KATTWG
MO ETTAPKEIG KPIOEIG OXETIKOTATAG [36] [37]. Baoikd KivnTpo yia QUTEG TIG TTPOOTTABEIEG
gival kal o d1eBvAg dlaywviopog Semantic Web Service Challenge tmou dlopyavwveTail

KaBe xpovo [38].

‘EAAeIwn kaBiepwpévwyv PETPIKWY _afloAdynong. O1 TTEPICOOTEPES UETPIKEG TTOU £XOUV

xpnoigotroinBei  Bacifovial 0c YyVWOTEG WETPIKEG ATTO TN TIEPIOXN TNG AVAKTNONG
TTANpoopiag. O1 o yVWwOTEG PETPIKES €ival N akpiBeia (precision) kai n avakAnon
(recall), kaBwg kal cuvduaouoi Toug, (11.X., To F-measure [39]). TETOIEC PETPIKEG €XOUV
XPNOIMOTIOINBEI EKTEVWGS Kal 0€ AAAa TTEdia TTou TTEPIAQUPBAVOUV TaiIpIOOUA OXAMATOG A
oedopevwy [40]. Opwg, dev cival oiyoupo OTI Ol PETPIKEG QUTEG MTTOPOUV  va
EQPAPUOCTOUV AuECa Kal OTO TTedio TNG avakAAuwng uttnpeoiwy. MNa mapddeypa ol

ouyypageic oto [30] avagépouv 6T “...for discovery of semantic web services, precision
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may be more important to the user than recall, since the set of relevant services is
subject to continuous change in practice.”. ETTTAéov, TTPETTEI va avaAuBei TTwG o1 aTOXOI
TNG AVOKAAUWNG UTINPECIWV PTTOPOUV VA EKYPACTOUV PECA ATTO TETOIEG METPIKEG KOl

TTWG oxeTiCovTal PE TIG £vvoleg Twy false positives kal Twv false negatives.

OAec ol unyxavéc TauTionc Xpnoluotrolouv BaBuouc TauTiong 1Tou Baaifovial otn AoyIKA.

H onuaoioAoyia Tng diadikaoiag avakaAuywng Ba TTpéTrel va AauBaveTtal utrown KaTd Tnv
aglohoynon 1ng. ‘Eva mpoBAnua Tou TTPOKUTITEl €ival OTI KABE pnxav T1alTiong
XPNOIMOTTIOIET DIAPOPETIKO BaBuo TauTiong. O1 HETPIKEG agloAdynong Ba TTPETTEl va gival
OPKETA OTABEPEG WOTE VA PNV €EQPTWVTAI ATTO TOV apIBUd Kal TO €idOG AUTWV TWV
BaBuwv. ETTAéov, 01 TTEPICOOTEPEC PNXAVEG ETTIOTPEPOUV TA ATTOTEAEOPOTA OQv
«MEPIKEG KaTaTageig» (partial rankings). Mia kardragn ammOTEAEOUATWY OVOPACETAI
KMEPIKN» AV UTTAPXOUV I00TTONIEG METALU TwV OTOIXEIWV TNG. OI UTTAPYXOUOEG PETPIKEG,

oTnV TAEIovOTNTA TOUG, dev AAUPBAVOUV UTTOWN TOUG TETOIEG KATATASEIG.

EAANTTEIC Kpioglg oXeTIKOTNTAC. Mevikad n avakdAuwn YZI Ba mrpétrel va agloloyeital ye

MEBODOUG TTOU PTTOPOUV VA avTaTTeEEABOUV O€ EANITTEIG ] ATTOUCEG KPIOEIG OXETIKOTNTAG.
AUTO gival pia TTOAU oNPAVTIKI KOl PEAAIOTIKI ATTaiTNON YIA avoIKTA TTEPIBAAAOVTA OTTWG
10 Web, 61moU 10 0UVOAO Twv d1a6£01WY UTTNPECIWY PETABAAAETaI duvauikd. Mia TETola
TTEPITITWON CUVAVTOUWE Kal 0Tn oUvBean uttnpeoiwy. H olvBeon utnpeaiwy, PITTopEi va
BewpnBei cav €va €idog MO TTOAUTTIAOKNG avakAAuyng uTtnpeoiwy, 1 TOUuAdxioTov
Baoiletal oe autAv. H Baoiki diagopd cival OTI oI CUVOETEG UTTNPETiEG dnuIoupyouvTal
KaTd TTEQITITWON Kal dgv TTPOUTTAPYXOUV OTO OUVOAO Twv OI1aBéciywy utthpeoiwy. lMa

QuTO Kal BEV PITTOPOUV VA TTPOUTTAPXOUV KPIOEIG OXETIKOTNTAG VIO AUTEG.

2TIG ETTOUEVEG EVOTNTEG TOU KEPAAQiou, aoxoAouuaoTe ue didgopa BEuaTa TTou ATTTovTal
TNG agloAOYNONG TNG ATTOTEAEOUATIKOTATAG TWV CUCTNUATWY avakdAuwng YI. H Baoikn
Béon pag eival OT Ta «Tmapadooiakd» oxfuaTa afloAdynong Oev aglotrololv TNV
TPOOTIOEPEVN agia TNG OnuaclioAoyiag TTou TTEPIYPAPETAl VIO TIG UTTNPECIiEG OUTE
AauBdavouv uttdwn Toug Tn PBabpovéunon (ranking) Tou utrooTnpiletal AT TIG
TTEPIOOOTEPEG UNXAVEG avakaAuywng pEOw Tou DoM. Baoikdg oTOX0G TNG TTapoucag
€peuvag gival va TTpoTeivel Eva eVOANAKTIKO oxnua agloAdynong yia avakdAuywn YZI mou
Baoiletar otn Bswpia TNG avakTnong TTAnpogopiag. Oa oci¢oupe 611 autd TO0 OXAMA
MTTOPEI va BEATIWOEI Ta OXETIKA epyaAeia agloAdynong eKAETTTUVOVTAG Ta ATTOTEAECUATA
TOug Kal divovTag TTo AIOTTOoTA OTTOTEAEOUATA yia Ta UTTO agloAdynon oucoThiuata

avakadAuyng.
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2.3.1 Baoikég évvoieg agioAdynong

270 2XAMO 2.3.a ATTEIKOVICETAI MIA YEVIKA) APXITEKTOVIKH yIa agloAdynon Tng avaktnong
uTTNEECIWV. OI EUTTAEKOUEVEG OVTOTNTEG Eival OI TTEPIYPOPES TWV UTTNPECIWY (S;) TTou
éxouv OnUOOCIEUTEl 0€ éva PNTPWO UTTNPECIWY, N aitnon yia utnpecia (R) T1ou
uttoBA&AAETal aTTd TO XPNOTN, KAl N hNXav avakadAuywng Trou gival utreuBuvn yia Tnv
avakGAuyn Twv utnpeeoiwv. H pnxavi auti avaBétel éva Babud tautiong e(R, S;) ot
KAOe Treplypa®r uttnpeoiag Si. Autog o BaBudg otnv opoAoyia NG IR avagépetal Kal wg
RSV (Retrieval Status Value) kai kaBopilel Tnv Tagivounon Twv UTTNPECIWY WG TTPOG TN
OXETIKOTNTA TOUG pE pia aitnon R. MNa va agloAoynBei Ouwg n atroTEAECPATIKOTNTA TNG
MNXOVAG XPEIadovtal Kal KATToleG Kpioelig €1dIkwv (expert mappings 1 relevance
judgments) r(R, S)) (BA. ZxApa 2.3.8). ‘ETol, Ta diavuoparta r Kal e opifovtal wg:

r. QxS—W, e: QxS—->W

otrou Q eival To0 oUVOAO OAwV Twv TTBAVWY AITACEWY, S TO OUVOAO TWV TTEPIYPAPWV
utTNPEECIWY Kal W To 6UVOAO TWV TIHWV TTOU eKQPAlouv To BaBuS OXETIKOTATAS (YIA TO r)
N 70 BaBud TauTiong (yia TO e) avaueoa o€ Pia aitnon atmd 10 Q Kal o€ Pia uTThpeaia
armoé 10 S. Kal To r Kal ToO @ PTTopouv va TTapouv dIAQopoug TUTTOUG TIMWV: AuadiKEG
(W={0,1}), mpayuatikoug apiBuoug (W=[0,1]), aocageic o6poug (W={“irrelevant”,
‘relevant”, ...}), KA. Mg Bdaon Toug avwTépw OPICUOUG, N agloAdynon HIag PNXavig
avakKAaAuyng gival o mpoodIopIcUOC TOU TTOOO TTOAU TTPOOEYYI(el TO Avuoud e To avuoua

r.

Published Service
Services Request
Si R

Service Matchmaking
Engine

Degrees of Match
e(R,Si)

() B)
ZxApa 2.3. ASiIoAdynon avdakTnong UTTNPECIWY. a) oXAHa ava@opdg, B) Kpioelg
OXETIKOTNTOG
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Mivakag 2.4. ZxAuarta agioAéynong
2xAua AgloAdéynong RSVs - ¢(R,S)) Expert Mappings — r(R,S))
EVS1 Boolean Boolean
EVS2 Multi-valued (graded) Multi-valued (graded)

AvdaAoya pe 10 av 10 W cival duadikd (Boolean) ouvoAo 1 Oxi1, KataArjyoupe oe duo
Baoikd oxnuarta afloAéynong (Mivakag 2.4). Na onueiwBei 611 Bewpouue TNV aitnon
TTAvTa oav pia duadikr eTepwTnon PE ouleugelg (Boolean conjunctive query), xwpig va
avaTtiBevTal 1dIKG Bapn ota oToixeia NG (cicodol / €€odol). To oxnua EVS1 (Boolean)
gival autd TTOU YEVIKA XPNOIUOTIOIEITAI OTN OXETIKA BIBAIoypagia (BA. evotnta 2.4). To
EVS2, amdé tnv GAAn, Tmrpoteivetal oav 1Mo KATAGAANAO yia Tnv agloAdéynon Tng

avakdAuyng YZI.

2.3.2 Auadikn agloAdynon Kal HEIOVEKTAMATA TNG

To oxnua EVS1 Baoiletar o€ duadikég ouvapThoelg TauTiong (matchmaking) aitnong-
TepIypa®ng utnpeciag. Otrote utoBAAAETaI pIa aiTnon OTo oUOTNUA, uttoAoyileTal yia
KGBe diabéoiun treplypa®ry uttnpeoiag n avriotoixn T RSV 1ou utrodnAwvel av n

TTEPIYPAPN EiVAl KOXETIKA» PE TNV QiTNON:

e QxS — {01} (2.1)
otou, e(R, S)) = 1 av n TTepiypagn S; € S eival «oxeTikA» pe TRV ReQ kai e(R, S;)) = 0

OIOPOPETIKA.

Avaloya, ol €18ikoi (domain experts) B€Touv TIG TINEG «1» Kal «O» O€ OAEG TIG TTEPIYPAPES

TNG CUANOYNG UTTNPECIWV OE OX£0N WE ThV aitnon R.

2.€ AUTN TN TTEPITITWON 01 BACIKEG UETPIKES aKpiela Kal avakAnon [41] XpnolyoTroiouvTal
yla va aTroTIiuNBEi n atmmoTeAeouanikoTnTa Tou cuoTthuartog. H avdkAnon (Recall), Rg,
opifeTal oav To TTO00O0TO TOU TTARBOUG TWV «OVAKTNBEIOWY KAl OXETIKWV»  UTTNPECIWV
(retieved and relevant) wg TIPOG TIG «OXETIKEG» UTTNPECiEG O OAn Tn GUAAoYA
utTnEecIwV. H akpifeia, Pg, opifeTal cav TO TTOOOOTO TOU TTANBOUG TWV «AVOKTNBEIoWY
KAl OXETIKWV» UTTNPECIWV WG TTPOG TIG «avakTnBeioeg» uttnpeaieg. O akdAoubol TUTTOI
OEiYVOUV TOUG OPICHOUG aUTWV Twv HETPIKWY OTTou RT kair RL €ival Ta ocuvoAa Twv

QVOKTNBEICWYV KAl OXETIKWY TTEPIYPAPWY QVTIOTOIXA.

|IRT N RL| |IRT N RL
Ry=——, =

8 IRL| > 7 |RT] 22)
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Omwg  €xel TTpoava@epBei, n  TAsioyngia Twv ouoTnudtwy avakdAuyng YZI
XPNOIMOTTOI0UV TTOAAQTTAEG TIMEG yia TO BaBud TaipidouaTtos. Ouwg oTnV TTEPITITWON TNG
QuadIKAG agloAdynong auti n TAnpogopia dsv AapBaverar utrdyn Kail dpa n agloAdynon
Ocv ekueTaAeveral TARpws N d1aBéoiun onuacioAoyia Twv UTTNPEDIWY. ZUYKEKPIYEVQ,
av TTPETTEI VO AgIOAOYAOOUNE PIa PINXOVA TTou uttooTnpilel TEooepIg Babuoug TauTiong,
Ba £mTpeTTe va dlaxwpicoupEe OAEC TIG UTTNPECIEC TTOU ETTICTPEPOVTAI ATTO TN PNXAVH Yia
dedopéEvn aitnon o€ dUO CUPTTANPWHATIKG oguvoAa. O dlaxwpIoPOg autog Ba yivovtav
ME KATToI0 6pIo (TT.X. EAAXIOTOG ATTOOEKTOG BABUOG TAUTIONG) KAl YE TNV UTTOBEoN OTI
OAEG 01 UTTNPEDieg TToU £TTECTPAPNOAV Kal £Xouv PBaBud peyaAuTepo atrd TO OpIO Eival
OXETIKEG (Kal oI UTTOAOITTEG AOXETEG) ME Tnv aitnon Tou XpAoTn. Me dGAAa Adyia
KBavTtiCoupe TO TTAEIOTIUO GvuOoua e o€ €va duadikd e'. AuTO avatrapioTaTal Kol OTO
2xnua 2.4, émou n iy “A” avarrapiotd TN TTAREN TaUTIon Kal n “D” o1 dev Taipiddel

KaBoAou n aiTnon Pe TNV UTTNpPETia.

Si e(R,Si) Si e'(R,Si)
S1 A S1 1
S2 B Threshold = “B” S2 1
S3 A S3 1
S4 D l:> S4 0
S5 D S5 0
Se C Se 0
S7 B S7 1

2xnpa 2.4. “Auvadikotroinon” BaBuwTAg TauTIoNng. To 6p10 QPIATPAPEI TN
onpacioAoyia Trou £x&l avaTeBEi OTIG UTTNPEDIiES

ANO €va pelovéEKTnua TG Ouadikng agloAdynong TTPoEPXETal aTTd TN TTAEUpd TwV
Kpioewv oOXeTIKOTNTAG. Mia duadiky avdBeon OXETIKOTNTAG (ATTO TOUG €I0IKOUG) YIa
TTEPIYPOPEG UTTNPECIWV Eival TTOAU «XOVTPIKA» (coarse-grained). H diatriotwon auth
BpiokeTal o€ avTIBIOOTOAR E TOUG OTOXOUG TNG avakaAuywng YZI, dnAadn 1o akpifr Kai
ATTOTEAEOUATIKN) avdkTnon utnpeeoiwy. MNa va @avei mo EekdBapa autd 1o TTPORANUA,
OnNUIOUPYNOAPE KATTOIEG BABUWTEG KPIOEIG OXETIKOTNTAG YIA TO UTTOOUVOAO «education»
TNG OUAAoynG utnpeociwv TC2 [42] kai uttoAoyioape Tnv oTrdkAIor) Toug atmd Tig
UTTAPXOUOEG BUABIKEG KPIOEIG OXETIKOTATAG YIa T oUAAoyr autr). To utTooUvoAo autd
mepiAauBavel 135 utnpeoieg, 6 emepwthoceig/aimioels (Q15-Q20) kal TIC OXETIKES
UTTNPECIEG yia KABe aitnon. O1 eVOEIKTIKEG KPIOEIG TTOU KAVAWE €iXav TINEG ATTO TO OUVOAO
W={0, 0.25, 0.5, 0.75, 1} yia T0 BaBud oxeTikdOTNTAG (VIO TNV AKPIREIC XPNOIUOTTOINCAME
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TOUG AeKTIKOUG Opoug Tou 2ZxAuatog 2.7 oANG OTn  TIPOKEIMEVN  TTEPITITWON

XPNOIMOTTOIOUKE POVO TNV aTTOCa@NVICHEVN TIWA YIa KABE 6po.
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ZxAMa 2.5. ATTOKAION OTNV AVTIOTOIXNOT aVvAPEoa OTIG SUABIKEG Kal TIG BABUWTEG
avaBéoeig oxeTikoTNTOG (TC2)

H atmmokAion auTwyv Twv avaBéoewv oXeTIKOTNTAG aTTd TIG SUABIKEG UTTOAOYIZETal ATTO TN
dlapopda 1-X é1mou 10 «1» avatrapioTd Tn duadikr) oxeTikoTnTa Kol Xe W. H cuvoAikn
atmOKAION Kal n ammokAion ava aitnon armeikoviovral oto ZxAua 2.5. AT autr tnv
avaAuon TIPOKUTITEl OTI KaT& HECO Opo, povo 10 1/3 Twv duadiKwv avaBiéoewv
OUPQWVEI TTANPWGS PE TIG BaBUWTES (dNA. atrékAion = 0). EmitTAéov, yovo TTEPITTOU TO
60% Twv OUOBIKWY QVTIOTOIXNOEWV EiVal OPKETA OPoIEG PE TIG BABUWTEG  (ONnA.
atrokAion < 0.25). Me aAAa Adyia, 0 «&1dIKOG» TTou Kavel duadikEG avabEoEIg UTTOPE va
ONAWOCEl OTI YIa UTTNPEETIA €ival TTANPWG OXETIKA KE MIO AITNON OKOUA KAl av TTapaTnPEi

MEPIKN OXETIKOTNTA (ONA. TTEPITITWOEIG hE aTTOKAIoN = 0.5).

EmmAéov ouykpivape Tnv atmmdkAIon Twv OUadIKWV KPICEWV OXETIKOTNTAG TTOU
mepIhapBavovtar oto TC3 [37] ammd TIC avTioToIXeEG PaBUWTEG  KPIoEIG  TTOU
mepIAapBavovTtal ato idlo ouvoAo. To TC3 civar pia e¢€EAiEn Tou TC2 kai TrepiExel 1351
UTTNPECIES, 29 QITAOEIG KAl TIG OXETIKEG UTTNPECIEG yIa KABe aitnon (Me OUADIKEG Kal
BaBuwWTES Kpioelg oXeTIKOTATAG). O1 BaBuwTEG KPIoEIG TTaipvouv TIMEG ATTO TO OUVOAO
W={0, 0.5, 0.75, 1}. Z1n TTePITITLON QUTA N OUVOAIKr} QTTOKAION KAl Ol aTTOKAICEIG avd
aitnon @aivovtal oto diIdypaupa Tou ZxApaTtog 2.6. OTTwg @aiveral, Katd PEco Opo,
povo 10 20% Twv OUAdIKWV KPIoEwV €ival TTARPWG CUPQWVO HE TIG QVTIOTOIXEG

BaBuwTéS (ONA. atrékAion = 0). EmitTAéov, povo 58% atrod Tig dUAdIKEG CUOXETIOEIS Eival
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QPKETA Ouoleg (atmokAion < 0.25) ue TIg duadikéS. AuTd Ta atToTEAEOPATA EVIOXUOUV TNV

arrown OTI o1 dUABIKESG KPIOEIG OXETIKOTATAG dev Taipialouv oTo TTEdI0 TNG agloAdynong

MNXAVWY avakaAuyng.
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ZXAMa 2.6. ATTOKAION OTNV AVTIOTOIXNON avaueoa oTiG dUASIKEG Kal TIG BABUWTEG
avaBéoeig oxeTikoTnTag (TC3)

2uvoyifovTag, TTapaTnEouuE Ta e€NG TTPoRANPaTa aTo duadikd oxrua agloAdynong:

A) Ta amorteAéopata TOU BaBPwToUu aAyopiBuou avakGAuywng METATPETTOVTAI O€
QUADBIKEG TIMEG, KAl £TOI AYVOEITAI N ONPACIOAOYIQ TOU OAYOPIOUOU Kal TWV UTTNPECIWV.
B) H ev Adyw petatpoTtri TpoUTToBETEl TOV OpIoUO £vOG opiou. H avaBeon piag BEATIOTNG
TIUAG O€ QUTH TNV TTAPAUETPO TOU OUCTANATOG OEV Eival YEVIKA EUKOAN.

M) O1 SBUOBIKEG KPIOEIG OXETIKOTNTAG Eival APKETA «XOVTPIKEG» Kal OEV EKPPACOUV TTAVTA

TNV TTPAYMATIKY TTPOBECT ToU €101KOU.

2.4. Zxermikéc Epyaocieg

241 AZioAdéynon AvakdaAuyng YTrnpeoiwy lotou

2€ AUTH TNV €vOTNTA KAVOUUE MIO ETTIOKOTTNON TWV TTPOCEYYIOEWY TTOU £XOUV TTPOTAOEI
yla Tnv agloAdéynon peBddwv avakdAuwng utnpeoiwv. O1 TTPWTEG TTPOOTTABEIEG
BaoiCovtal oTto dUABIKO OXAMO agloAdynong. 210 [43] XPNOILOTTOIOUVTAl O YVWOTEG
METPIKEG, AKPIBEIa Kal avAKANGCN. ZUYKEKPIUEVA, Yia KABe eTepwTnon (1 aitnon) OAeg ol

uTTNPEECieG aglohoyouvTtal pe PAon KATTOIO PETPIKI) OMOIOTNTOGC. TN CUVEXEIQ, Ol TIMEG
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aKpipBelag kal avakAnong utroAoyicovtal yia 70 50% Twv 1o uwnAd BabuoAoynuévwy

UTTNPECIWV.

210 [16], oI ouyypa@eig TTpoTEiVOUV OTI KATTOIEG TTAPAAANAYEG TNG akpiEiag YrTopouv va
QTTOTUTTWOOUV KAAUTEPA TN TToIOTNTA avOKAAUWNG TwV ouoTnUATWY. Mia ammd auTég
gival n Top-k precision (Py), TTou gival époia pe tnv akpieia Tou utroAoyiletal oto [43]:
_IRTNRL|,
¢ k
OTTOU 0 apIBUNTAG ONAWVEI TIG OXETIKEG UTINPECIEC OoTa top k atroteAéoparta. AuTtr n
METPIKA XpnoiyoTrolgital kal yia tnv agloAdéynon tou ocuothpatog OWLS-SLR [35].
EmmpdoBeTa, xpnoiuotroiouvtal Ta dnNUOPIAR ypagAuaTa akpifeiag/avakAnong, Trou
Bewpouvtal amd Ta TTO EVNUEPWTIKA YPAPAUATA YIA TNV ATTOTEAECUATIKOTNTA TWV

ouoTnuatwy ava¢htnong (1.x. [30]).

AT 600 yvwpilouue, n TTapoUoa epyacia ATTOTEAEI Tnv TTPWTN TTPOCTIABEIa va
epapuoaTei N évvoia TNG PBABUWTAG OXETIKOTNTAG OTNV agloAdynon TnG avakdaAuywng
utrnEEoIWV (BA. Kal oXeTIKA dnuoaicuon [44]). Ta TTpwTa gupApaTa Pag UIOBETABNKAV
amd AAAoug epeuvnTég [45][46] TTou TTPOTEIVAV VEEG PEBOOOUG KOl PETPIKES yIa TNV
agloAdoynon ¢ avakaAuywng Twv YZI. 210 [45] 01 Oouyypa@eic XPNOIKMOTTOIOUV TIG
YEVIKEUPEVEG UETPIKEG TTOU TTpOoTEIVANE (BA. ETTOMEVEG EVOTNTEG) Yia va a&loAoyrioouv TO
oUoTNUA TOUG YIO ONUACIOAOYIKY) TAUTION. 210 [46] TTpoTeiveTal pia BabuwTtrh KAipaka
OXETIKOTNTAG yIa TN TAUTION YZI KABwWG Kal PETPIKES yIa TNV AgIOAOYNoN TWV OXETIKWV
ouoTnudtwy. O1I ouyypageic ékavav Kal TTEIPAPOTA PE TTPAYUATIKA TETOIO CUCTHUATA.
Oupwg, TmapbAo TOU O CUYYPOQEIC @OTAVOUV O€E MEPIKA TIOAU  evOIOQEPOVTA
ouptrepdopaTa, TTAPABAETTOUV TO YeEYovOog OTI TA CUCTAPATA ETTIOTPEPOUV  YEVIKA
MEPIKWG Tagivounuéva atroteAéoparta. ETriong, évag GAAog TTeplopioudg TTou cuvavTaral
o¢ OAeC QUTEG TIG €PYOOiEC €ival TO yeEyYovOG OTI Ol KPIOEIG OXETIKOTNTAG TTPETTEI VO
OnuioupynBouv pE TO XEPI. ZTIG ETTOPEVEG EVOTNTEG TTPOTEIVOUPE KATTOIEG AUCEIS YO

OAoUC TOU TTPOAVAPEPBEVTES TTEPIOPITHOUG.

2.4.2 Metpikég ASloAdynong

EkT6¢ a1md TIG KOBIEpWMEVES PETPIKES agloAdynong (Precision, Recall, F-measure, KATT)
Exel TpoTaBel éva peydho TTANBOG peTpikwv oTn diebvr) BiBAoypagia. Mia apkeTd
ONUOoYIAAG peTpIkn ival n Méon AkpipBeia (Average Precision, AveP) yia 6Aa Ta oToixeia
TTOU €ival OXETIKA PE pIa aitnon/emepwtnon. Mia eméktaor Tng €ivar n Mean Average
Precision (MAP) tTou xpnoiuotroindnke apxikd oto cuvédpia TREC [47] To 1994 kai

gival atrodeKTr atrd TOUG TTEPICCOTEPOUG EPEUVNTEG KABWG Bivel pia povadikr TIPR ava
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ouoTnua, gival euaiodBnTn kai aglommoTn [48]. Ouwg n TP TToU eTTIOTPEPEI N AveP cival
KATTWS agnpnuévn kair Ogv UTTOPEl va epunveuTel TOOO €UKOAa 00O n akpifeia o€
OouykekpIgévo  TTAABog  oToixeiwv  (Px, ki 10 TAABOG TWwv OTOIXEiWV  TTOU
XpPnoigoTtroinénkav yia Tnv eupeon TnG akpipeiag). EmiAéov, o MAP kai Px yttopouv va
XPNOoIhoTToINBoUV Pévo OTav UTTAPXOUV OAEG OI KPIOEIG OXETIKOTNTAG. Na auTtd TOo AdYyo,
ol Buckley kai Voorhees [49] rpoTeivav pia véa PETPIKR TTou ovouddletal bpref (binary
preference) yia agloAdynon pe eANITTEIG KPio€Ig OXETIKOTNTAG. AUTH N METPIKA HOIACEl
TTOAU pe TNV AveP Otav uttdpyxouv OAEG O KPIOEIG OXETIKOTNTAG. AAANEG TTPOOEYYIOEIG
KATAAANAEG via eANITTEiG kpioelig oxeTikdtTnTag €ivar or RankEff [50], Ap_all [48],
InducedAP, SubCollectionAP kai InferredAP [51].

OAeg o1 PETPIKEG TTOU ava@EPBNKav wg €dw UTTOBETOUV TNV UTTAPEN MIag duadikng
KAIJOKOG OXETIKOTATAG. AANG OTTwG O€iapue To dUABIKO oXAPa agloAdynong £xel TTOANG
MEIOVEKTAMOTA KAl yia auTd atraiteital pia BaBuwth KAiMOKa OXETIKOTNTAG YIa TNV
agloAdynon aAyopiBuwv Ttautiong YZI. Autd ocuverrdyetar BéBaia kal TV UTTAPEN
KATAAANAWV  peTpIKWY. 210 Tedio TNG Avaktnong [MAnpogopiag €£xouv TTPOTABE]
OI1A@opEeG TETOIEG UETPIKEG. ANNEG ATTO AUTEG ETTEKTEIVOUV TIG UTTAPYXOUOCEG WETPIKES YIA

OuadikA agloAdynon evw AAAeG BaoifovTal O€ VEEG EVVOIEG.

O1 De Beer kai Moens [52] mrpdteivav 1o rpref TTou eival pia BaBuwTtnh ékdoon Tou bpref.
Ouola o1 ouyypageic oto [53] emrékteivav 10 AveP eiodayovtag 1o Average Weighted
Precision (AWP).

210 [54] o1 Kekalainen ka1 Jarvelin eicfiyayav Tnv €vvola Tou KEPOOUG (gain). Ze KABE
ETTTEDO MIOG KAIMOAKOG OXETIKOTNTAG aAvaTIOETAlI YIa TIUAR KEPOOUG TTOU avaTTapioTd To

KEPOOG TOU XPNoTN av To oUCTNUA TOU ETTIOTPEWEI MI UTTNPETia o€ auTtod To etTiredo. Ol

Kpio€Ig oXeTIKOTNTAG Aaupdavouv TIgéG atrd éva ouvolo W. 'Eotw o1 L €W gival  éva

ETITTEdO OXETIKOTATAG Kal gain(L) To k€Pdog atrd TNV avaKTnon MIa uttnpeciag amd 1o
emimmedo L. MNa mapddeypa, av W={"Highly relevant”, “Relevant”, “Potentially relevant”,
“‘Non relevant”}, 161e gain(“Highly relevant”)=3, gain(“‘Relevant”)=2, gain(“Potentially
relevant”)=1 and gain(“Non relevant”)=0. Oi1 Kekalainen ka1 Jarvelin Tpdteivav kal 1o
Cumulated Gain (cg) otn 6€0on r TTOU AVATTAPIOTA TO CUVOAIKO KEPOOG TToU AauPBavel o

XPNoTNG BAETTOVTAG TA ATTOTEAEOUATA PEXP! TN B€on T.

Opwg, 10 Cumulated Gain dev «TIHwWPEI» TNV KOBUOTEPNUEVN QVAKTNON OXETIKWV
utTnPEecIwy. AuTd cival atTapaitnTto KabBwg 600 peyoAuTtepn eival n Béon oTnv oTtroia

TA&IVOMEITAI PIa OXETIKN UTTNPECIO TOOO PIKPOTEPN XPNOIMOTNTA £XEI yIa TO XpnoTn. ‘ETol
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TTPOOTEBNKE Kal évag TTapAyovTag EKTITwong otov uttoAoyiopd Tou Cumulated Gain 1Tou
MEIWVEI TO KEPOOC TWV UTTNPECIWV 000 UEYOAUTEPN €ival N BEon Toug oTn Tagivounon
Twv aroteAeopdtwy, ‘Etor mrpokuttel 1o Discounted Cumulated Gain (dcg). Na va
MTTOPOUV va OUYKpIBoUv ol TIEG dcg OIOQOPETIKWY OCUCTNUATWY TTPOTABNKE £va
kavovikoTtroinuévo dcg (NDCG). To nDCG utroAoyileTal diaipwvTtag TIG TINEG dCcg PE TIG
TIuEG dcg atd pia 1davikn Tagivounon, TTou ovopaletal idcg (ideal dcg). MNa Tapadeiyua,
ME Bdon Tn KAipaka W tTou xpnoigoTtroioaue mponyouueva, n 10avikn tagivounon 6a
ATaV auT TTou €xel OTIC TTPpWTEG BEoeic OAeg TG “Highly relevant” uttnpeoieg Kai
TeAeuTaieg TIG “Non relevant”.

Me Baon Tnv évvolia Tou KEPOOUG £xouv TTPOoTaBE didpopes HETPIKES OTTwG N Q-Measure
[55] kai n Average Weighted Discounted Precision (AWDP) [46]. Etreidry 6a
XPNOIMOTIOINCOUME KAl EMPEIC TTOPAKATW QUTEG TIG METPIKEG, TTAPABETOUUE MEPIKEG
ETITTAEOV TTANPOPOPIES YIA AUTEG OTIC AKOAOUBEG TTapaypAPoud.

Apxikd ag uttoBéocoupe OTI PIa pnxavr) avokGAuwng UTINPEECIWV ETTIOTPEPEI  Eva
Siavuopa ¥ =(v,v,,..,v,) MAKOUG N OOV OTIGVTNON OF Id GUYKEKPIUEVN aitnon. Ma

KGBe oToIxeio Tou V 1ox0el OTI v, v, ,1<n<n, ONA., n uTiNpecia oTn TTPWTN B£on

+1°

Bewpeital MO OXETIK ammd TNV UTtpedia otn OguTtepn K.0.K. O apiBuog 6Awv Twv

OXETIKWV UTTNPEOIWY Bewpeital Ot gival R.

‘Etol o Cumulated Gain otn 6€on r TG ANiOTAg TWV ATTOTEAECUATWY OpICETal Cav:

cg(r)= Z g(@), omou g(i) = gain(L)av n utinpeoia otn 6éon i gival L-relevant, aANIWG

1<i<r
g(@)=0. EmmAéov opiCoupe ocav icg(r)To Cumulated Gain piag 18avikig Aiotag

ATTOTEAEOUATWY, YIa TNV oTToia g(r) >0 av 1<r<n Kal g(r)<g(r—1) yia r>1.

To Discounted Gain otn 8éon r TnG AioTaG ATTOTEAECUATWY OpileTal WG:

__ &)
dg(r)= oz (1) ,r>a

dg(r)=g(r),r<a
kal To Discounted Gain otn 6€on r TnG 16aviKAG AioTag ovouddeTal idg(r).

To Discounted Cumulated Gain ot 8éon r divetal amé Tov 00 deg(r) = dg(i) Kal

yla tnv 1davik Aiota atmd 10 idcg(r) TTou opifeTal avaAoya, €V N KAVOVIKOTTOINKEVN

¢kdoon Tou Discounted Cumulated Gain €ivai:

nDCG(r) = %
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O Sakai o1o [55] TrpoTeivel pia véa PETPIKA yia BaBuwTth oxeTikoTnTa, TNV Q-Measure,

TT0U ouvduadel Tig AveP kait AWP. H Q-Measure opileTal wg:

O — measure = %Z isrel(r)BR(r)
r=1
b-cg(r)+ count(r)

BR(r)= b-icg(r)+r

OTToU isrel(r) cival pia ouvapTtnon TTou €mOTPEPEl 1 av n uttnpeoia otn B€on r ivai

OXeTIKN (dnA. gain(r)>0), ka1 0 o€ dIOPOPETIKN TTEPITITWOT.
To Cou"f(r)=zlg,-gis”el(i) avaTTapPIOTA TO TTAABOG TWV OXETIKWV UTTNPECIWV PEXPI TN

Béon r. To b gival pia TTApAPETPOS TTOU PUBUIZElI TNV «TIHWPEIa» PIOG OXETIKAG UTTNPECIAG,
av autr) emoTpagei 0to TEAOG TNG AioTag. Mia peydAn Tipr Tou (11.X. b=100) £gaAcipel

TNV TIJWPIA, EVW I piIKpn (T7.X. b=1) emBaAel yeyaAuTepn TIHwpIa.

O Sakai oTto [56] TTpoTEIVE OTI N €@apuoyr Twv Q-measure, normalized Discounted
Cumulated Gain (nDCG) and AveP og cupmtnyuéveg Aioteg (condensed lists), dnAadn
AioTeg TTOU dgv TTEPIAAPPBAVOUV PN-KPIBEIoEG UTTNPETIEG, €ival KaAUTEPN AUon atro TO
bpref (0Tn TTePITTTWON EANITTWV KPICEWV OXETIKOTNTAG). AUTEG OI PETPIKEG OVOUAOTNKAV
Q’-measure, nDCG’ ka1 AveP’ avtioTtoixa. Etriong oto [57] €de1Ee OTI TO rpref dev £xel
Katrolo cofapd TTAcovékTnua évavt Twv Q’-measure, nDCG’ kai AveP’ trapd Tnv

TTOAUTTAOKOTNTA TOU.

O1 Kuster kal Konig-Ries oTo [46] TTpoTeivav 1o Average Weighted Discounted Precision
(AWDP) yia xprion otnv a&loAéynon cuoTnuaTwy avakdAuywng YZI. To AWDP cival pia
TapalAayry Tou AWP Trou xpnoigotroiei To DCG avti yia to CG. O1 cuyypageig
ouvékpivav To AWDP pe o Q-Measure kai £€d€1§av 0TI TO TTPWTO €ival TTI0 EuaiodNTO O€
aAAQYEG TWV TTAPAPETPWY (TT.X., TTAPAPETPOG b, aAAayég oTIg TINEG TOUu KEPDOOUG). To
AWDP opiceTal wg:

AWDP = 1 Z isrel(r) deg(r)
RS ideg(r)

OAeg o1 PETPIKEG TTOU TTEPIYPA@NKAV MPEXPI €W eival KATAAANAeG pévo av Ta
armmoteAéopata €vog aAyopibuou TauTiong eivar TTAApwg diateTaypéva, onAadn oev
UTTAPXOUV I00dUVapieS (ties) JETAEU TwWV OTOIXEIWV TOUG. [EVIKOTEPQ, OTO CUYKEKPIPEVO
Bépa TNG agloAdynong otav ol AioTeg €ival JEPIKWG DIOTETAYUEVEG (A TAGIVOUNUEVEG) deV

EXel yivel TToAAA douAc€id.

Baoikeiog 2. Toétoog 49



Alaxeipion Znuaaiohoyikng MNMAnpogopiag yia 1o Aidxuto YTToAoyIouO

O Cooper o710 [58] peEAETNOE APXIKA TNV ETTIOPACT TWV PEPIKWYV OIATAEEWY OTIG METPIKES
agloAdynong kai TpoTeive 10 Expected Search Length (ESL), cav pia PeTpIKA TTOU dev
emnpeadeTal amd TNV Utapén 1ocoduvauiwy. Apydétepa, ol Raghavan kair Jung [59]
MEAETNOQV T CUMPTTEPIPOPA TOu precision kal Tou recall. 21o [61], 0 Yao mrpdteive pia
METPIKA TTOU ovopdaletal normalized distance performance measure (NDPM) Trou
Baciletar otnv évvoia TNG 1mporiunons tou xpnortn. YToAoyilel TNV KAvOVIKOTTOINUEVN
aTmmO0oTOCN QVAUESO OTnV TAgIvOUNON TOU OUCTAUATOG Kal O€ MIa 1I0AVIKF) TTOU
QvaTTapPIoTA TNV TTPOTiuNon Tou Xpriotn. To NDPM, og avtiBeon ue TIG TTPONYOUNEVEG
epyacieg pmmopei va utrooTtnpitel 1600 PBaBpwT OXETIKOTNTA OCO KOl  HEPIKWG
olareTayuéva amoteAéopara. O McSherry kair Najork [60] rpdteivav pia uéBodo yia va
ETTEKTEIVOUV PETPIKEG TTOU TTPOOPICovTaV YIa TTARPEIG DIATALEIG O PEPIKES DIATALEIS. 2TNV
epyacia Toug emékteivav Ta Precision, Recall, F1-measure, Reciprocal Rank, Average
Precision kai nDCG (Ba avagepdpaoTte o autdé ocav nDCGp’ 61av epapuoleTal o€

OUMTITNYMEVEG ANIOTEG).

Mivakag 2.5. KatnyoploTroinon TwV JETPIKWV

Metric Full Incomplete Binary Graded Full Partial
relevance relevance relevance relevance rankings rankings
judgments judgments

X

X
X
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Q’-measure [56]
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X X X X X X X X
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X X
X X X X X X X
X X X X X X X X

X

X X X X X X X X
X X X X X X X X X X X

X

O Mivakag 2.5 deixvel hIa KATNYOPIOTTOINON TWV HPETPIKWY TTOU TTEPIYPAYANE O TPEIG
agoveg: a) avadloya PE TO AV ATTAITOUV TTAAPEIC KPIOEIG OXETIKOTATAG ] MTTOPOUV va
A&IToupyrioouv Kal Ye EANITTEIG, B) avaAoya Pe To av uttooTnpPifouv BabuwTr OXETIKOTNTA
N OXI, Kol y) avahoya HE TO Qv UTTOOTNPICOUV MEPIKWG OIATETAYUEVEG AIOTEG

ATTOTEAEOUATWY 1 OXl. ZUMPTTEPACHATIKA, AIYOTEPEG QTTO TIG MIOEG UTTOOTNPICOUV
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BaBUWTEG KpIioeIG OXETIKOTNTAG KOl aKOPa AlyOTEPES EANITTEIG KpioelG. TeAIKA, JOVO HIa
METPIKA (TTOU €ival Kal €mMONUACHPEVN OTOV Trivaka) €ival KAatdAAnAn yia tov TUTTO
agloAdynong Tou  amraiteital 0TV - avakAaAuywn Yl XTI €TTOPEVEG  EVOTNTEG

TTEPIYPAPOUNE TTWC ETTEKTEIVOUUE TNV _epyaoia [60] via va TrpoTteivouuse KATAAANAEC

TTapaAAavEC Twy PETPIKWY  Q-measure kal AWDP. Etriong trepiypdgoupe kai duo

YEVIKEUPEVEG METPIKEG OKPIBEIOG Kal avAKANONG TTou €xOuv €TTionNG Ta €mOuunTa

XOPAKTNPIOTIKA.

2.4.3 AZioAéynon pe EANITreic R Xwpig Kpioeig ZXETIKOTNTAG

MNa kdbe agloAdynon diadikaciag avadnTnong aTTaITEITAl VO UTTAPXOUV KATTOIEG KPIOEIG
agloAdynong 1mou va opifouv Trola €ival Ta TTI0 OXETIKA QVTIKEIYEVA (OTN TTEPITITWOT] MG
UTTNPECIEG) O OXEON YE TNV ETTEPWTNON TOU XPNoTn. AuTé €ival Kal TO TTI0 UOKOAO iowg
MépOG TNG dladikaciag agloAdynong Kabwg ouvhBwg yiveTal he To XEPI Kal TTPETTEN
KAtolol «&IdIKoi» va Kpivouv KABe uttnpecia TTou eival Ol100£0Iun O0€ Oxéon ME TNV
ETTEPWTNON TOU XPNOTN. ZUPewva pe Tov Soboroff [62] utmdpxouv OUo Pacikd
TTpoBAApaTa. To TTpwTo €ival OTI TO OUVEXWS auavouevo PEYEBOG Kal O dUVAUIKOG
XOPAKTAPAG TV CUAAOYWV UTTNPECIWV (TT.X., TTPOOBNKN VEWV UTINPECIWV) KABIOTOUV
TTOAU BUOKOAN Tn Kpion kK&Be utrnpeoiag yia KGBe aitnon Tou XpnoTn. To deuTtepo ival

OTI N OXETIKOTNTA €ival UTTOKEIYEVIKN £vvOola Kal OEV gival TTAVTA EUKOAO VO OPIOTEI.

H AUon 1Tou TTpoTeiveTal 0To [62] €ival N Xprion peBOdwv «ouvagng» (pooling). ZUpewva
ME QUTEG TIG TEXVIKEG, OI €10IKOi Oev Kpivouv OAa Ta OToIXEia TNG oUAAOYNG yia KABE
eETEPWTNON OGAANG pOvo €va UTTOOUVOAO auTwv. To UuTTooUVOAO auTtd dnuioupyeEiTal

QaKOAOUBWG:

1. Kd&Be ouoTtnua 110U agloAoyeital, UTTORAAEI Ta TTPWTA N AvaKTNBEVTA OTOIXEIO yIa
KAOe aitnon.

2. A6 autd, emAéyovTal Ta TTPWTA K OTOIXEiQ Kal, agou €EaAeipBouv Ta dITTAG
oToixeia, eiocdyovral oTn deCapevn (pool).

3. TéNOG O €IBIKOG TOU eKAOTOTE TTEQIOU E£PAPUOYNG KPivEl YOVO T OTOIXEID OTN
oecapevr], OnuIoUpywvTag €va eANITTEG OUVOAO KPICEWV OXETIKOTNTAG, Q®OU
KATTOIO OXETIKA OTOIXEIQ JTTOPET va NV €X0UV CUUTTEPIANYOEI 0T deCauevn.

H uébodog Tng ouvaéng ptropei va xpnoipoTtroinBei étav To oUVOAO TwV CTOIXEIWV gival
TTETTEPAOUEVO Kal Oev PETABAAAETaI ouxvd. AUTO, OpwG, Ogv 10XUEl yia QUVAUIKA

TepIBaANovTa oTmwg 10 World Wide Web (WWW). TNa 1é€to10 TTepIBGAAoOvVTa Ba ATav

XPAOIMO VA PTTOPOUNE VA AEIOAOYOUNE TO CUCTAMATA XWPIG va €XOuvV TTapaxBei Kpioeig

Baoikeiog 2. Toétoog 51



Alaxeipion Znuaaiohoyikng MNMAnpogopiag yia 1o Aidxuto YTToAoyIouO
OXETIKOTNTAG ME XEIPOKivNTO TPOTTO. [1pOog authi Tn KatelBuvon, €xouv TIPOTOBEI

OIAQPOPEG TEXVIKEG, TTOU ITTOPOUV VA DIaXWPIOTOUV 0€ dUO PEYAAEG KATNYOPIEG:

1.QUTEG TTOU dNUIOUPYOUV QUTOMATA KPIOEIG OXETIKOTNTAG ATIO TA ATTOTEAEOMATA
TTOU ETTIOTPEPOVTAI ATTO TA TTPOG AgIOAOYNON CUCTAUATA, KAl

2. auTéG TTOU a&loAoyoUV T CUCTHUATA XWPIG KOBOAOU KPIoEIG OXETIKOTNTAG.

H 1Tpwtn PEAETN yia TN TTPWTN KaTnyopia €yive oTnv gpyacia Twv Soboroff et al. oTo
[62]. Anpioupynoav éva oUVOAO atrd WEUDOKPIOEIG OXETIKOTNTAG (pseudo-relevance
judgments) emmAéyovtag Tuxaia oToixeia atrd 1N de¢apev oav OXETIKA. AuTd TO OUVOAO
XPNOIMOTTIOIEITAI YIa TNV agloAdynon Twv cuoTNUATWY. H CUVETTEIA QUTWYV TWV KPIoEWV
eAEyxONKe pe Bdon 1o pEyeBOG TNG BECAMEVNG, TOV APIOPO TWV OXETIKWY OTOIXEIWV Kal
TNV UTTapgn dITTAOTUTTIWYV 1} X1 0T deCapevr). H péBodog cupTTEPIPEPETAI KAOAUTEPA UTTO
TNV TTapouaia dITTAOTUTTWYV. MNMapdAo TTou N Tagivounon TwV CUCTNUATWY CUOXETICETAI PE
Ta emionua amoteAéopata Tou TREC, n péBodog dev eival ikavr) va dlaxwpioel Ta

OUCTAMOTA PE TNV KAAUTEPN atTOd00N ATTO AUTA PE TN XEIPOTEPN.

21a [63] kai [64] mrpoteivetal n pEBodog AWSEEM (Automatic Web Search Engine
Evaluation Methodology). & autiv n degauevr) oxnuarti¢etal amd Ta TPpwWTa b oToIXEi
TTOU ETIOTPEPOVTAI aTTd KABe oUOTNUa yia KABE €MEPWTNON. ZTn CUVEXEIA, QUTA Ta
oToixeia Tagivoyouvtal pe Tn PoriBeia evog poviéAou SIaVUCHATIKOU Xwpou (vector
space model). 'Eva uttoogUvoAo TNG Ta&ivounong TTou TTPOKUTITEI ATTOTEAEI TO OUVOAO
TWV Kpioewv oXeTIKOTNTAG. MNMelpdpata £dsigav o1t To AWSEEM pTtropei va ¢exwpioel Ta

XEIPOTEPQ KAl TA KAAUTEPA CUCTHUATA.

210 [65] oI cuyypageic TTpoTEiVOUV TN XPHON TEXVIKWY OUVTNENG OedOoPEVWV yIa va
ONMUIOUPYACOUV TO OUVOAO TWV KPICEWV OXETIKOTNTOG. TETOIEG TEXVIKEG, €V VEVEL,
TTaipvouv dUO N TTEPICCOTEPEG TAGIVOUNMUEVEG NIOTEG TIG OTTOIEG OUVEVWVOUV O€ HIO TTOU

uTTOTIOETAI €ival «KAAUTEPNY ATTO TIG TTPONYOUMEVEG.

2UhQWVa Pe autry TN pEBODO, apxIKG €TTIAEyouue Ta CUCTAPATA TTou Ba cuvTnXBouv.
AuTta utropei va eivar OAa Ta ouoTAuUATA, T KOAUTEPO KATT. ZTn OUVEXEID, Yyia KABE
ETTEPWTNON, Ta b TTpwTa armoteAéopata armrd KABs ocUuoTNUA CUVTIBEVTAI KAl éva TTOOOOTO
QUTWV ETTIAEYETAI OQV KPIOEIG OXETIKOTNTAG. TO OUYKEKPIUEVO APBPO TTPOTEIVEI TPEIG

BIaPOPETIKOUG aAyOpIBuous ouvTtnéng:

e Rank position. Auti n TTpooéyyion xpnoipoTtrolei pévo Tn B€on Tagivounong KAaBe
oTtoixeiou. Av Bpebei éva oToixeio deUTePn QoOpPd, TA AVTIOTPOPA TWV BECEWV TOUG

TTPOOTIBEVTAI VIO VO TTPOKUWEI 0 BaBUOS TOu, KOBWG OTOIXEIO TTOU ETTIOTPEPOVTAI ATTO
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TTEPIOCOTEPA TOUG €VOG CUCTAMATA €ival o TOavo va gival OXeTIKA. Ta oToIXEia

TeEAIKG TaglvououvTal o€ auéouoa aelpd.

e Borda count. KaBe aToixeio otn Aiota Aaupdver Eévav apiBud pnewv avaloya Pe T
Béon Tou. Av atrd OAa Ta CUCTAPATO €XOUV TTPOKUWEI N OTOIXEIQ, TOTE TO TTPWTO
oToixeio o€ K&Be AioTa Traipvel n WAQoug, To deUTEPO N-1, TO TPITO N-2, KOK. TEAIKA,
Ta oToIXEia TagivououvTal o€ Bivouca oeipd cUPPWVA e TO ABpoIoUa TwV YHPWV

TTOU €X0OUV AABEL.

e Condorcet. Z¢ autr} TN HEBOOO PETPAME TO TTANBOG VIKWYV, NTTWV KAl ICOTTAAIWY TTOU
éxouv Ta oTolxeia PeTaU Toug. NIKNTAG €ival TO OTOIXEIO PE TIG TTEPICCOTEPES VIKEG.
Av uttdpxel 1I00TTaAIQ OTIG VIKEG TOTE VIKNTAG €ival TO OTOIXEIO PE TIG AIYOTEPES ATTEG,

aAAIG Ta oToIxXEia TTaipvouv Tnyv idia B€on oTnv TEAIKA Tagivounon.

O1 yéBodol Borda Count kai Condorcet rpoépxovtal atrd 1 Bswpia yneogopiag (social
voting theory). ATT6 Ta Treipduarta TTou €kavav ol ouyypageic katéAngav 611 n Condorcet
gival KaAUTEPN yIa T OXETIKA TAgivOunon ocuoTnUATwy atmod TIG peEBOdoug Twv Soboroff
[62] ka1 Wu ka1 Crestani [66].

21N deUTEPN PEYAAN KaTnyopia utrapxouv duo Baoikég TeXVIKEG: n Reference Count [66]
kar n Overlap [67]. H Reference Count petpd 1OV OpPIBUO TWV EPPAVIOEWV €VOG
OTOIXEIOU pIaG ANioTag o€ OAEG TIG UTTOAOITTEG AioTeG. Na KGBe auoTnua TTPOCTIBeVTAl O
TIMEG QUTEG Kal XPNOIYOTTOIoUVTal yia TN Tagivounor) Tou. Ta Treipduarta £deigav o1 auTh
N uEBOdOC eival ApKETG ATTOTEAECUATIKA KAl PEPIKEC POPEC TTIO QTTOTEAECUATIKY) ATTO
autr) Tou Soboroff, dpwg dev ptmopei va dlakpivel TO KAAUTEPO cuoTnua. H pébodog
Overlap [67] pTTOPEi VO TOEIVOUAOEI CWOTA TO CUCTAUATA PE TIG KOAUTEPES ETTIOOCEIG KAl
TA KATAQEPVEL TO D10 KOAG KAl yIa CUCTAUATA PE PETPIEG Nl KAKES €TTIOOO0EIC. H péBodog
auTr) TTPoOTIaBEl va uttoAoyioel TNV €mMKAAUWN OTIC AIOTEC TTOU ETMIOTPEPOUV T

OUCTAUATA YIO KABE ETTEPWTNON.

2.5. Tlevikeuuévo Zxnua A§loAdynong

Me O&edouéva T1a mpoPAAuaTa TTou TTEPIypdenkav, To oxAua EVS1 dev utropei va
xpnoigotoinBei  yia  akpiBy agloAdynon avakdAuwng YZI. Ztnv  evoTnTa  QUTAH
TTEPIYPAQETal TO oxXANa EVS2 10 otroio dev €xel T JEIOVEKTAUATA QUTA. 2Ta TTAQiCIa TOU
OXAMOTOG QUTOU, UTTOBETOUME OTI éva oUOTNPA AgloAOYNONG UTTNPECIWV Eival éva
YEVIKEUPEVO OoUOTNUA avAKTNONG TTANPOQYOPIaG, OPOIO PE AUTO TTOU TTEPIYPAPETAI OTO

[68]. Mg Bdaon auTtd 1O oxNua, XpeidlovTtal ol akOAoUBeS aAAayEG:
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1) ol Kpio€Ig oXeTIKOTNTAG YivovTal e BAaBPwTd Kal X1 duadikO TPOTTO. ZUYKEKPIKEVA TO
W eivail éva ouvoAo atré acageic yAwooikoug 6poug (fuzzy linguistic terms),

2) o1 BaBuoi opoidTnTag (RSVS) 1ou utrooTtnpifovral ammd TN Pnxavr avakaAuyng
avatrapioTavral €1miong amd pia BaBuwTth  KAigaka  (XpNOIKMOTTOIOUME QOCAPEIG
YAWOOIKOUG 6poug OUOIa HE TIG KPIOEIG TwV EIDIKWV), Kal

3) o1 kaBiepwpéves dUABIKEG PETPIKES OKPIBEIOG Kal avakAnong, avTikabioTtavralr armo

YEVIKEUUEVEG PETPIKEG.

2.5.1 Aocageig KpioEIG OXETIKOTNTAG ATTO TOUG EISIKOUG

H a&loAdynon Tou 1600 OXETIKEG €ival U0 TTEPIYPAPES UTTNPEECIWYV (N Mia atrd TIG OTTOIEG
gival n aitnon) eivar yia dUOKOAN dladikaoia. AvAueoa OTOUG TTAPAYOVTEG TTOU
emnpedlouv TNV avaBeon TNG OXETIKOTNTAG QUTAG Eival Ta  XAPOKTNPIOTIKA
(EK@PaOTIKOTNTA) TNG YAWOOAG TTEPIYPAPAG TWV UTTNPECIWV KAl av ol €10IKoi £Xouv
TTPONYOUMEVN EPTTEIPIA PE TIG UuTTNPEaieg. EEaiTiag TNG TTOAUTTAEUPNG QUONG AUTAG TNG
dladikaoiag, évag €1dIkdg TTediou (domain expert) Ba TTPETTEl va PTTOPEI va KAVEI TTIO
AETTTOMEPEIC avaBETEIC OXETIKOTNTAC ATTO QUTEC TTOU emMITPETTOVTAlI OTTO TO duadikd
oxAua agloAoynong. ‘Evag 1pdtrog va emiteuxBei auto cival ye TN XPron apiBunTiKwyv
Bapwv KaTtd 1O TTPOCOIOPICHO TNG OXETIKOTNTAGS. Opwg, oupgwva ue Tov L. Zadeh n
€VVOIQ TNG OXETIKOTNTAG UTTOPEI VO XAPOKTNPIOTEI 0av «aPOPPIKA» (amorphic), dnAadn
Oev uTTopEi va Trepypa@ei padnuatikd e¢aitiog TNG TTOAUTTAOKOTNTAGS TNG [69]. 'ETOI, N
XpPnRon Twv mrpoava@epBiviwy Bapwyv Ba avaykale Tov €10IKO va TTOCOTIKOTTOINCOEl £va
OUVOAO ATTO OPKETA QCOQPEIG £vvoIeg (ONA. va TTOOOTIKOTTOINCElI TO XOPAKTNPIOTIKA TNG
OXETIKOTNTAG). PUOIKA, av KATTOIOG XPNOIPOTIoIEl apIOunTikG Bdapn TTPETTEI va €XEl Kal
etmiyvwon ( va opioel pntd) TN onuacioloyia Toug [70]. ATt TV GAAN, n Xpron Aégewv
QUOIKNG YAWOOAG O€ TETOIEG TTEPITITWOEIC €ival TTOAU o BoAIky amd Tn XpHon

APIOUNTIKWY TIMWV.

Mo Toug avwTépw AGYOUG TIPOTEIVOUME TN XPAON MIOG aoa@ols’ YAWOGIKAC
TTPOOCEYYIONG YIa va dIaXWPICOUNE TIG UTTNPETIEG YE BACN TN OXETIKOTNTA TOUG WG TTPOG
TNV aiTNOn. Z&€ aQuTA TN TTPOCEYYIoN AvTIoTOIXICETal PIa YAWOOIKN TTEplypa®ry o€ KAOE
TTEPIYPAPA UTTNPETIOG OTTWG «KATTWG OXETIKN» (“somewhat relevant”) 1 «TTOAU OXETIKA»
(“very relevant”). H BswpnTikr} Baon auTthg NG TTpooéyyiong cival n Ocwpia Acapuwv

2UvOAwv (Fuzzy Set Theory) [71], TTOU XpnOIPOTTOINBNKE yIa va €TITEUXBEI N Xprnon

® Na onueiwBsi 4TI To £TBETO “aoaPrc” dev TTPoodIopilel TNV SIAdIKAGIA TAIPIACHATOC/AVAKGAUWNS (TT.X.,
QCOQEIG ETTEPWTATEIS } ACAPNG AAYOPIBUOG TAIPIACUATOG) AAAG JOVO TOV TPOTTO PJOVTEAOTTOINONG TNG
OXETIKOTNTAG Kal TwV Babuwy TauTiong (MEow aca®wy PETABANTWY)
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Bapwv yia 1o Xeipiopd aBéBaing TAnpogopiag oe didgopa eTmiTTEdA aAvaTTaPACTACNG.
Mo ouykekpipéva, dIAPOPES YAWOOIKEG TINEG HMOVTEAOTTOIOUVTAI UE QOAPEISC YAWOOIKES
peTaBANTEG (fuzzy linguistic variables) [72]. AiGpopa cuoTtApaTa IR €xouv TTpoTabE TTOU
UIOBETOUV HIa TETOIO TTPOCEYYION VIO Tr JOVTEAOTTOINGN €iTE BApWY OTNV ETTELWTNON EiTE
ouvaptTnoswy ouyyévelag (membership functions) katé Tnv atroTipnon TNG ETEPWTNONG.
2Tn TTEPITITWOTN PAG XPNOIYOTTIOIOUUE UIa aca®ry YAWOOIKA TTPOCEYYIon, TTOU Opidel TO
OUVOAO TwV YAWOOIKWY Opwv PECa aTTO PIa oiarerayuévn Aiota yAwooIKwv O0pwv o€
oxéon Me pIa YAwooikn ueTaBAnTr. ‘Evag atmmAouoTeupévog OpIoPOG TNG YAWOOIKAG

METABANTAG civai:

Opiopdg. Mia yAwooikh uerafAnt) xapoktnpeifetar amo uia TAsiada (L, H(L)). To L
gival To YAwooIkd 6vopa TnG METABANTAG (TT.X., “OXETIKOTNTA”) Kal TO H(L) uttodnAwvel To
OUVOAO TWV YAWOOIKWY 0pwV Tou L, dnAadr) To GUVOAO TWV OVOUATWY TwWV YAWOOIKWV
TIMWV Tou L (T1.X., “GQOXeTO”, “KATTWG OXETIKO”). KdABe yAWOOIKA T MTTOpEi va
avatrapacTaBei ammd pia aca@r peTaBAnt u oe éva Tedio opiopyou U. O BaBudg
ouyyévelag evog oTtoixeiou u € U opietal ammd pia ouvdaptnon OUYYEVEIAG My, TETOIA
woTe: Pye:U—[0,1]. H pndevikn Ty onuaivel KaBOAou ouyyévela, v n povadiaia TIPn

onuaivel TARPN ouyyévela.® m

2710 TTAQICIO TNG AVAKAAUWYNG UTTNPECIWY, TO Ovoua TNG YAWOOIKNG METABANTAG L gival
«OXETIKOTNTO» (relevance) kal To ouvoho H(L) ptropei va opioTei wg: H(“relevance”) =

th) “* ” “*

{“irrelevant”, “slightly relevant”,

somewhat relevant’, “relevant”, “very relevant’}. lNa

TTapddelyua, av pia aitnon yia utnpeoia ReQ civai “slightly relevant” pe pia mepiypaen

UTTNPEDIag SieS, TOTE Wsiightly relevant=1. OI OUVAPTACEIG OUYYEVEIOG QUTWV TWV OPWV
MTTOPEI va gival A va unv gival Icogepwe Kataveunuéveg oto didotnua [0, 1] o€ oxéon ue
TN OlOTETAYMEVN OOUA TWV AVTIOTOIXWV YAWOOIKWY Opwv [73]. ZTa TTACiola TNng
TTAPOUCOG  €pyaciag  XPNOIMOTIOIoUVTAl  YPAMMIKEG  TPATTECOEIOEIC  OUVAPTAOEIG

OUYYEVEIOG VIO VA TTEPIYPAPEI N acd@eia TwV YAWOOIKWY 6pwV (BA. ZxAua 2.7).

$’Evag o TTARpNS opiopdg uTTopei va Bpedei oo [70]
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ZxApa 2.7. 'Eva cUVOAO TTévTe YAWOOIKWYV OpWV Yia avAaBeon OXETIKOTNTAG
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ZxApa 2.8. Acapeig Baduoi TauTiIong

2.5.2 Acagotroinon Tou BaBuou TauTiIong

lMNa va uTrop€couE va OUYKPIVOUUE TOug BaBpoug TauTiIoNng, TTOU avaBEéTOUV Of UNXavVES
avakdAuyng o€ KABe uTTNPECia, ME TIG QVTIOTOIXEG KPIOEIG OXETIKOTNTAG ATTO TOUG
€I0IKOUG TTPETTEI VA TOUG EKPPACOUNE HE Eva OoIo TPOTTO. Apa TTPETTEI v OPIOTOUV
KATTOIEG AOAQEIG JETARBANTEG TTOU VA AVTIOTOIXOUV OTOUG dIAPOopOoUg BaBuoug TauTiong.
O1 peTaBANTEC QUTEG ITTOPOUV VA OPICTOUV OTTWG QaiveTal 010 2xAUa 2.8. To dvoua TnG
YAWOOIKAG HeETABANTAG L gival «DoM» kail To ouvoAo H(L) opiCetal wg: H(*DoM”) = {“fail”,

“subsumed-by”, “subsumes”, “plugin”, “exact’}.
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2.5.3 levikeupéveg aca@eig NETPIKES agloAOYNONG

‘Eva  TpOBAnua  TToU  apéows  OlagaiveTal  OXETIKA pE T METPNON NG
QATTOTEAEOUATIKOTNTAG £VOG YEVIKEUPEVOU CUCTHUATOG AVAKTNONG TTAnpo®opiag cival Oti
TTpéTel va 000¢i pia véa gpunveia yia Ta duadikd cuvoAa RT kai RL twv TUTTWV (2.2).
AuUTO TO TTPORBANUA PTTOPEI av AuBEl HEOW €VOG HETAOXNMATIONOU TWV TTANBIKOTATWY TWV
OUVOAWV aQuTwV o0€ acageic TANBIKOTNTEG [74]. O1 TIPOTEIVOUEVEG HETPIKEG Eival
YEVIKEUOEIG TWV METPIKWYV aKpiBeiag kalr avakAnong, uttoAloyigopeveg atrd TG OUO0
Tagivounoelg (dnA. ouvapTACEIG CUYYEVEIAG) avaBeong OXeTIKOTNTAG, fe (diveTal atmd Tn
pnxavn) kai fr (divetal améd Toug €1BIKOUC), dpoia pe T duadiky Tepimtwon’ (2.3).
XpnolgotroiwvTtag  TIG  TANBIKOTNTEG  (cardinalities) Twv aca@wv ouvoAwv, ol
YEVIKEUPEVEG UETPIKEG agloAoynong (Re Kal Pg), TTou TTapoucidoTtnkav oTo [68], divovTal

OTOUG TUTTOUG (2.4).

ferQxS—[0,1], frQxS—[0,1] (2.3)

> min{fr(R,S,), fe(R,S,)}
R, == SZ; RS

> min{;r(R,S[), fe(R,S)} (2.4)
fo="5 SZS fe(R,S,)

Na onueiwBei 611 autég o1 PETPIKEG OEV AVATTOPIOTOUV TO TTOCOO0TO TWV «OXETIKWV
QVOKTNBEIOWY  UTTNPECIWVY TIPOG TO OUVOAIKO apiBud  Twv  «OXETIKWV» (A
«QVOKTNOEIOWV» UTTNPEECIWY, avTioToixa). AQoU Ta OUVOAA TwWV «OXETIKWVY» Kal
«OVAKTNOEIoWV» UTTNPECIWV Eival aoa@r, Ol HETPIKEG AauBdavouv uttdyn TOoUug TIG TIMEG
OUYYEVEIAG OAwV TwV dIOBECINWY UTTNPECIWY KAl AITACEWV. AUTO UTTOOEIKVUETAI KAl aTTd
Ta aBpoiopara oToug TUTTOUG (2.4), TTou TrepIAaPBAavouv OAeg TIG SieS. AAN uia
TTapaTtipnon amo Toug TUTToug (2.4) civar 6T n akpifela peyioTotroigitar étav ol
EKTIMNOEIG TNG MNXAVNG €ival TTIO QuOTNPEG ATTO AUTEG TWV €10IKWYV, ONAadr oTav I0XUE
min(fr,fe)=fe yia 10 PEYQAUTEPO TTOOOOTO TWV TIEPIYPAPWY UTTNPECIWV. TO avTiBETO

IOXUEI YIa TN CUNPTTEPIPOPA TOU Re.

" To mpdBepa “f’ TpokUTITel até Tn AéEn “fuzzy” (a0aPRc)
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2.6. AAAec Merpikég yia tnv AéloAdynon Zuornuarwyv AvakaAuvywng YZI

ATIO TNV E€MOKOTTNON TNG OXETIKAG PBIBAIoypagiag @Aavnke OTI EKTOG ATTO TN METPIKN
nDCGp’ [60], o1 Q-Measure kai AWDP Ba utropoucav va xpnoigotroinéouv yia tnv
agloAdynon Twv ev Adyw ouoTnUATwy, Qv UTTOOTHPICAV HEPIKWGS JIATETAYUEVEG AIOTEG
amroteAeopdTwVe. T auth TNV EVOTNTA TIPOTEIVOUUE KATIOIEC ETTEKTAOEIC QUTWV TWV

METPIKWYV TTPOG AUTH TNV KATeLBuvaon.

2.6.1 Opicuoi

2Tn TIEQITITWON  MEPIKNG  Tagivounong Twv amoTteAeopdtwy o€ |DoM| emitreda
OXETIKOTNTAG (€va yia KABe BaBuod TaUuTIoONG), £va oUOTNPA ETTIOTPEPEI VA DIAVUOHA TNG
HOPPAS ¥ =(1,V,,...,v,) HAKOUG N, TIoU uTTopei va SlaxwploTei o m uTro-dlavioarTa,
m<|DoM)|. OAa T1a oToIxEia o€ KABE UTTO-dIAVUCO A €XOUV TOV D10 BaBud TauTiIong Kal dpa

gival icoduvapa.

MNa va XeIpIoTOUNE TIG I00BUVANIEG HETAEU TWV OTOIXEIWV XPNOIUOTTOIOUNE £va diavuoua
locoduvapiwv (Tie Vector) T=y, t, ..., tm+1), TOU OTTOIOU TO TTPWTO OTOIXEIO €ival O Kal Ta

UTTOAOITTA €ival O1 DEIKTEG TOU TEAEUTAIOU OTOIXEIOU O€ KABEUIA ATTO TIG M KAGOEIG Tou V.

OA\a T1a oToixeia 010 V, = <v v > €xouv ToV id1o Babuod TauTion.

L1200 Ty

Ag uttoBéooupe OTI TO r; dnAwvel TO TTARBOG TWV OXETIKWY OTOIXEIWV OTO V;, TO Nn; TO
TARB0G OAWV TwV oToIXEiWV OTO V; Kal TO R; Tov apiBud 6AwvV TwV OXETIKWY OTOIXEIWV

oTo V 10U TTpONnyouvTal Tou Vi

A6 dw Kal 01O €ENG, YIa AGyoug atrAdTNTAG, OTav Bewpoupe pia B€on j o€ pia KAGon
Icoduvapiag Ba Bewpoupe €tTiong OTI TO 7 €ival 0 d€iKTNG AUTAS TNG KAAoNng, dnA. §i<j

<ti+1. OANoI o1 TTapatrdvw cupBoAicuoi ocuvowilovtal otov lNivaka 2.6.

Mivakag 2.6. XpRoipol cupfoAicuoi

2UuBoAO Epunveia
R To TTANB0G TWV OXETIKWYV OTOIXEIWV VIO YIA ETTEPWTNON
n To TTANB0G TwV avakTNOEVTWY OTOIXEIWV YIO HIa ETTEPWTNON
m To 1TANB0G Twv KAACEWV 1I00dUVapiag aTn AioTa TwV avakTnBEVTWV
OTOIXEIWV
ri To TTANB0G TWV OXETIKWV OTOIXEIWV OTO GUVOAO Vi
N To 1TANB0¢ 6AwV TWV OTOIXEIWV OTO GUVOAO Vi
R; To 1TTANB0C TV OXETIKWV OTOIXEIWV 0TO V TTOU TTpOoNnyouvTal ToU V|

¥ Tty axpiPeta, avtd Bo ioYve oV Ol PETPIKES EQAPLOGTOVY GE GUUTTIYLEVES MOTEG.
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2.6.2 Emékraon Tou Average Weighted Discounted Precision (AWDP)

To AWDP civai To d6poiopa Twv TIHWV NDCG yia TIG OXETIKEG UTTNPETIEG DIAIPEUEVO ME
T0 TTARBOG TOUuG. 210 [46] o1 ouyypageic opicav 10 AWDP yia TTANpwG dIaTeETaYUEVEG

ANioTEC ATTOTEAEOUATWY WE TOV TUTTO:

AWDP = 1 Z isrel(r) .a’cg(r)
RS ideg(r)

O uTtroAoyiopog Tou nDCG yia PEPIKWG TAgIVOUNUEVEG AioTeG pTTopEi va Bpebei oTo [60].

‘ET01 n pévn Too0dTNTA TTOU TTPETTEI VA AVATIPOCOPUOCTEI €ival n ouvaptnon isrel(r), Trou

EMOTPEPEI 1 av To OToIXEIO OTN B€on r eival oXeTIKO i O dIAQOPETIKA.

2€ MIa KAGon 10oduvayiag, To oToixeio otn B€on j €ival OXETIKO yia —— OIAQOPETIKEG
n.

1

avadIaTALEIG TWV OTOIXEIWV TNG KAGoNg, dpa:

|A

isrel(j) =

N

1

2UVETTWG PTTopoUpE va opicoupe To AWDP yia pepIKwG dIOTETAYUEVEG NIOTEG WG:

_l m lis1 LM
AWDP(V) = RZ[}_;,@ ideg () ]

i=1

O T10TT0G YIa TO deg@)j(V), avaAueTal oTo [60].

2.6.3 Emréktaon Tou Q-measure

21NV evotnTa 2.4.2 €idape mwg opifetal To Q-measure 010 [55]. AuTA N PETPIKA dlaIpEi
TO dBpoiocua Twv BR(j) Twv OXETIKWYVY UTTNPECIWV PE TO TTANBOC TOUG. 2T TTEPITITWON
TWV PEPIKWV dlaTaewv Ba Trpétrel va trpooapudooupe 10 BR(j). Apxikd, 10 count())
utToAOYiCEl TO TTANBOG TWV OXETIKWYV UTTNPECIWV PEXPI TN B€on j. AuTOG 0 apIBPOGS gival
TO GBpOIoUA TWV OXETIKWVY UTTNPECIWYV TTOU TTponyouvTal Tou Vj, dnAadni 10 R;,, Ouv TO

TTARBOG TWV OXETIKWYV OToIXEiwvV aTo V; TToU TTponyouvTal TG B€0onG j.

2Uh@wva pe 1o [60] 6TAV TO OTOIXEIO OTN B€0N j €ival OXETIKO, O PHECOG apIBUOG Twv

OXETIKWV OTOIXEIWV TTOU TTpONyouVTal 0T KAAON 100dUvVapiag Tou gival —— @QOPEG O

i

apiBuég Twyv dlaBéoiywy BEoewy oTnv Icoduvayia, j-t-1. 'ETol opioupeE:
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4 _11 +1, av n>1, kal count(j)=Ri+1, dIAQOPETIKA.

count(j)=R +(j—t —1)
n —

1

H emépevn TToO0O0TATA TTOU TTPETTEl VA TTPOCAPMOOTEN KaTdAAnAa gival To Cumulated Gain
otn 8éon J, cg(j). Eotw om CG;cival To Cumulated Gain 6Awv Twv oToIXgiwv aTo V 110U
TTponyouvTal TNG KAAong Vi. Auto utropei va uttoAoyioTei aBpoifovtag TIG TINEG KEPDOOUG
OAWV TWV OTOIXEIWV TTOU TTEPIEXOVTAI OTIG KAAOEIG TTOU TTponyouvTtal Tou Vi H TiuA Tou
CG; gival ave¢apTtntn a1ro TN IATAEN TWV OTOIXEIWV OTIG I00OUVOUIEG. AUTO TTOU PEVEI va
UTTOAOYIOTEI €ival TO ABPOICHA TWV TINWYV KEPOOUG TWV OTOIXEIWV TTOU TTPONYOUVTAIl TOU j
oto Vi. H miuf képdoug KGBe oToIxEiou OE Pia Icoduvapia iIcouTal Je To HECO 6po OAWV

TWV TIHWV KEPOOUG TTOU AVIKOUV O€ QUTH:

CG)=—3 g(r)

i r=t;+1

Apa 1o Cumulated Gain péxpl Tn 6€0n j €ivai:

cg())=CG, + tZ CG(r)

r=t;+1

To icg(f) TG 1BAVIKNG TAgIVOUNONG Ogv XPEIACeTal KATTOIO TTPOCAPMOYn, €TTEId O
UTTOAOYIOUOG TOU €ival aveEApTNTOG ATTO I000UVAUIES. TEAIKA, YTTOPOUUE VA OPICOUUE TO

Q-measure yia YEPIKWG dIATETAYUEVES AIOTEC OKOAOUBWG:

Q—measure(V) = %i( i iBR(j))
=1 j=t+11;
b(CG, + i CG(r))+count(j)

BR N — r=t;+1
v bricg(j)+ )

TéNog, va onpeiwdei 611 ot AWDP(V) kai Q-measure(V) gival I000UVOUEG PE TIG APXIKES
METPIKES (YIa TTARPpWG dlaTeTayUEVEG AioTeG) OTav KABe KAGON 100duvauiag €xel €Eva

OTOIXEIO.

2.7. Aurduarn Anuioupyia Kpioswv ZXeTiIKOTNTAS

Otrwg €xel NON avagepbei, €ival TTOAU ONUAVTIKO va YTTOPOUUE va AgIOAOYOOUNE ThV
QTTOTEAEOUATIKOTNTA TWV OCUCTNUATWY XWPEIG va OnNUIOUPYOUME XEIPOKIVNTA KPIOEIg
OXETIKOTNTAG. 2TNV evoTnTa 2.4.3 TTAPOUCIAoTNKAV dIAPOPES TEXVIKEG TTOU PTTOPOUV Va

TO ETMITUXOUV QUTO. 2Tn TTApoUca evOTNTA MEAETAUE OUO TETOIEG TEXVIKEG. H TTpWTN
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BaciCetal otn péBodo Borda Count kai n deutepn otn Condorcet. H TeAeuTaia @aiveTal

Va £XEI KAAUTEPEG 101IOTNTEG VIO TO OKOTTO TTOU TN XPNOIUOTTOIOUE.

2.7.1 Mé0odog Borda Count

21N MEBodo Borda Count (BC) Bewpoupe Eva apiBuo n utrown@iwy Kai m yneoeopwy.
KaBe wynpo@opog Tagivopei Toug uttown@ioug oe gBivouca oeipd TTpoTiunong. H TeAIKN
TAgIvOuNon Twv uttown@iwv utroAoyideTal atmd autég TIG m AioTeg whewyv. H péodog
divel n YARQoug aTov TTI0 dNUOPIAA UTTOWAPIO, n-1 OTO ETTOPEVO K.0.K. KABe utrown@Iog
TTou Ogv TTEPIAQUBAvVETAl O€ HIa AiOTa WNPOPOPOU TTAIPVEl Wia WrPo. TN CUVEXEID, Ol
wneol k&Be uttown@iou abpoilovTal Kal oI UTTOWNPIOI TagivououvTal o€ gBivouca oeipd

ME Bdon 1O GBpoIcUa TWV WHPWV TTOU PAdewav.

2TNV TTEPITITWOIN MOG Bewpoupe OTI O UTTNPECIEG €ival O UTTOWH@IOI KOl Ol PUNXAVEG
avakadAuyng eivalr ol yneo@opol. ‘ETol, n Aiota TTou TTapdyel KABE unxavr yia pia
OUYKEKPIPEVN aiTNON avaTtapioTd TIGC WHPOUG yia Tn €TTIAOY KABE uTTnpeciag oav Kpion

OXeTIKOTNTAG. OpwG, UTTAPXOUV TPEIG BACIKES dla@opES Pe T Kavovikr BC:

e Mrropei va uttTdpyouv I00OUVANIEG QVAUEDCQ OTIG UTTNPETIEG TTOU ETTIOTPEQPEI KABE
Mnxavn

e O1 Aioteg pmopei va eivar eANITTEIGC (BnAadr) KATTOIEG UTTNPECIEG va  unv
oupTtrepIAauBavovTal o€ auTég), Kal

o KdBe pnxavh €xel OI0QOPETIKA KAIUAKA OXETIKOTNTAG, OO0V a@opd OT0 TTARB0G

TWV EMITTEOWV Kal Tn onuacioAoyia K&Be eTTITTEDOU.

Mpogpavwg n kavovik péBodog Borda Count dev epapudletal dueoa, €Tmeidf UTTOBETE
TTARPEIG KAl DlaTETAYUEVEG AioTeG. AN pia atraitnon €ivarl 611 N nEBodOG dev TTPETTEI va
Kavel UttoBéoelg  yia TN onpacioloyia  Twv  KAIJAKWY  OXETIKOTNTAG  TTOU

XpNolIJoTTolouvTAal.

MeAetriBnkav d1d@opol TPOTTOI yia TNV €TTEKTACN TNG KAVOVIKAG pMEBOdou BC woTte va
IKQVOTTOIEI TIG avVWTEPW aTTaIToelg. Ooov agopd TNV ETTEKTOCN WOTE VA UTTOOTNPICEl
eMNITTEIC AioTeg, upeAetnONKe apxikd n Modified BC ekdoxni g [150]. Autr} kdavel Tnv
Tapadoxn o1 oI wneoeopol dev wnoidouv 6Aoug Toug uttown@ious. ‘ETol av évag
WNPoYopogs Wyneioel uévo 2 atrd Toug 5 utTownPioug, OTOV TTPWTO avaTieTal n TR 2
Kal oTov deUTePO N TIFN 1. MTTopEi Kaveig va TTapatnerioel 0TI auto dev gival €mBuUUNTN
OUMTTEPIPOPA yIa TN TTEPITITWON Pag, KABwG €101 dev eIBpaBeUovTal O UTTNPETIESG TTOU
EMOTPEPOVTAI ATTO PNXAVES UWNANG akpifelag (dnAadry unxavég TTou eTTIOTPEPOUV Aiya

aAAG TTOAU oxeTiIkG atroteAéoparta). Autd ocupBaivel €meidr] 0 PaCIKOG OTOXOG TNG

Baoikeiog 2. Toétoog 61



Alaxeipion Znuaaiohoyikng MNMAnpogopiag yia 1o Aidxuto YTToAoyIouO
Modified BC cival va dwaoel KivnTpo OTOUG Wwneopopoug va ywnerioouv OAoUg Toug

UTTOWN@IOUG, TO OTToi0 &gV gival onuavTiké yia 1o TTPORANKA HOG.

Mia GAAN evaAAakTikr ekdoxr Tng BC 1Tou mTpoteivoupe (Tnv kaAouue Partial BC ry PBC),
utrohoyiCel Tnv Tiufl BC kd&Be uttnpeciag Ox1 Baciopévn oto OouvoAiKS TTANBOG Twv
UTTNPEECIWV AAAG 0TO TTARBOG TWV JIOPOPETIKWY TIUWV OTNV TEAIKN TAgIvOunon. € autn
TN TIPOOCEYYION, OKOPO KAl av Ol PNXAVEG XPNOIUOTTOIOUV OIO@OPETIKEG KAIUAKES
OXETIKOTNTAG, UTTOPOUUE va uttoAoyiooupe TIG TINEG BC Baciopévol oTo péyioTo apiBud
OIOKPITWYV ETTITTEOWV cxsTlKéTnTagg, m. Ta mapddelyua, ag uttoBécoupe Ot €xoupe 3
pMnxavég avakaAuywng (Ea, Eg, Kal Eg) Tou emoTpé@ouv TIG aKOAOUBES TAEIVOUNUEVES

NioTeg yia pia dedopévn aitnon '°:

Ea: {S1, S3} > Sz > Sy
Es: S2 > {S4, S3} > S5
Ec: {S1, S3} > {S2, Ss}

O1 Ea ka1 Eg xpnoipotroiotv 3 Babuolg tauTiong Kal N Ec pévo 2. €101, n WEYIOTN
TTANBIKOTATA TWV PaBuwyv gival 3 Kal N TTPWTN UTnpeoia o€ kKABe Aiota Ba AdBer 3
WAQouUg, N deuTePn 2 WRnYoug Kok. O1 uTnpEeieg TTou dev ETTIOTPAPNKAV aTTO KATTOIN
pMNxavA 6gv AapBdavouv WAPOUG yIa TN CUYKEKPIYEVN INXAVA.

TeAkd, o1 TipéG BC yia T uttnpecieg Tou Tapadeiyuartog eivai:

BC(S;)=3+2+3=8
BC(S;)=2+3+2=7
BC(S;)=3+2+3=8
BC(Ss)=1+0+0=1
BC(Ss)=0+1+2=3

Kai n TeAIKA Tagivéunon Toug givai:

{S1,S3}>S2 > S5 > Sy

Av 0 apIiBudg TWV PNXavwy TTOU XPNOoIYoTTolouvTal gival k, TOTE 0 PEYIOTOG apIBudg
wnowyv gival maxVotes = m-k. Aiaipwvtag TiG TINEG BC pe To maxVotes Aaupavoupe yia
kavovikotroinuévn Tiu BC oto didotnua [0,1] yia kdBe utrown@ia uttnpeoia:

BC(s)

normBC(s) =
maxVotes

° Mpo@avwg av ol AioTeg TTou TTPOKUTITOUV ATTO TIG UNXAVEG gival TTANpwG diateTayuéveg n uéBodog PBC
gival 1Ic0d0vaun e Tnv Kavovikr BC.
90 uTTNPEaieg TTou BpiokovTal o€ aykioTpa {} BewpouvTal IGOdUVAUEG WG TTPOG TN OXETIKOTNTA TOUG

TTPOG TNV aitnan. To > dnAwvel SIGTALN UTTNPEETIWV.
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OTTOU S gival pia uttnpeoia atrd Tn TeAIKN Tagivounon. 10 Tapadelyud Pag:

maxVotes =3-3=9
normBC(S+) = 8/9 = 0.89

normBC(S;) =7/9=0.78
normBC(S3) = 8/9 = 0.89
normBC(S4) = 1/9 = 0.11
normBC(Ss) = 3/9 = 0.33

EmAéyoviag pia  KAigaka  OXETIKOTNTAG, WTTOPOUME Vva  TTAPAYOUME TIG TEANIKEG

WeUOOKPIoEIG OTTWG PaiveTal oTov lMivaka 2.7.

Mivakag 2.7. O1 yeudoKpPioEIG OXETIKOTNTAG OTTWG TrTapdyxdnkav atrd Tn pébodo

PBC
ZXETIKOTNTA AidoTnua TIHWV | YTTNPEDiEG
Highly Relevant (0.75, 1] S1, Sz, S3
Relevant [0.5, 0.75) -
Potentially Relevant [0.25, 0.5) Ss
Non Relevant [0, 0.25) Sy

H péBodog PBC utrootnpidel eANITTEIC Kal PEPIKWG DIATETAYUEVEG AIOTEG DIAPOPETIKWV
KAIMAKWYV OXETIKOTNTAG. OuWwg, NTTopEl va uttapéel pia €181k TTEQITITWON TTou N HEB0OOG
TTapdyel AdBog (biased) ammoreAéoparta. Autr) TTapartnpEeital 6tav ol TTANBIKOTNTEG TwV
KAIUAKWYV  OXETIKOTNTAG €ival TTOAU OIAQOPETIKEG yIa TIG OIAPOPEG MNXAVEG TTOU
OUMPUETEXOUV. AUuTO UTTOPE va CUMBEI, yia TTApAdEIyUa, av JIa hnXavh eTTIOTPEQPEI AiOTEG
TTANPWG DIOTETAYMEVESG EVW Ol UTTOAOITTEG PEPIKWG dlaTeTaypéveg. MNa va yivel auto 1o
EekAbapo, ag uttoBéocoupe OTI €xoupe pia pnxavl Ep mou emoTpé@el 30 uttnpEaieg
TTANPWG dIATETAYMEVES YIa pia aitnon. Emriong €xoupe kal pia GAAn pnxavr) Eg 1ToU

TagIvopEi TIG UTTNPETieg o€ 4 BaBuoug TauTIoNG:

EDZS1 >Sz>... >Szg>830
EE . Sz > {83, . Szo} > {821, . st}> S1

Av xpnoigoTtroirjooupe m PéBodo PBC, n S¢ Ba €xel pia kavovikoTroinuévn Tiun 57/60 =
0.95, TapoAo TTou n uTTNPETia auTr Bewpeital gav N AlyOTEPO OXETIKA ATTO TNV PNxavn
Ee. Auté o@eileTal aTo OTI N XeIpOTEPN TIMA WA®OU yia Tn unxavh Eg gival 27, 1Tou cival
TTOAU peyaAuTepo ammo 1o 1, dnAadr Tnv 1Idavikr TR yia Tn Xeipdtepn wngo. Erol,
UTTAPXEI MIO ONUAVTIKA atmrOKAIon avAaueoda OTIG TIMEG TTOU AvVATIOEVTAI OTIG XEIPOTEPES

UTTNPECIES yIa TIG dUO unxavég. Autd o@eileTal oTo OTI N HEBOBOG avabéTel aTTOAUTEG
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TIUEG OTaA OToIXEIa yia va ouvaBpoioel TIG AioTeg, kal e€apTdral €101 ATTO TIG KAIMOKEG

OXETIKOTNTAG TTOU XPNOIUOTTOIoUVTAl.

2.7.2 Mé0odog Condorcet

2UhQwva e TN HEBodo Condorcet, o Yn@o@opol TagIVOUoUV TOUG UTTOWHPIOUG OE JIa
ogIpd TTPOTIUNONG, akPIBWS OTTWG Kal oTn PEBodo Borda Count. Opwg, emtpémTovral Kai
Io0duvapieg Kal €ANITTEIG AioTeG uTTOWN@iwvY OTTd  TOUG WNPOYOopoug. H  TeEAIKN

TagIvounon uttoAoyideTal BACN TWV VIKWVY TTOU £XEl KABE utToWn@Ilog (UTTnpEaia).

MNa mapddeiyua, ag uttoBéooupne OTI €XOUPE TIG Pnxavég avakaAuwng YZI Ea-Ec, 5
UTTNPETIES, S1-Ss, Kal TO ATTOTEAECUATA TTOU EiXAME KAl OTN TTPONYOUNEVN TTapAypa@o.
Apxikd, n nEBODOG dnuioupyei Eva TTivaka ouykpioewv CM d100TACEwWVY N X N, OTTOU N
givar n TANBIKOTNTA TOUu OUVOAOU OAWV TWV UTTNPECIWV TTOU ETTIOTPEPOVTAl aTTO TIG
pnxavég. To otoixeio CM[i,j] dnAwvel TIG VIKEG TNG UTTNPETIAG i EvavTl TNG UTTNPETIAg .
Ortav pia uttnpeoia dev €xel emMOTPAQPEI aTTd PIa punxavr], Bswpeital 0TI €xel Xaoel amod
OAEG TIG UTTOANOITTEG UTTNPECIEG TTOU ETTIOTPAPNKAV aATTd auTh Tn pnxavh. ‘Etol, otov
Mivaka 2.8, 1o keAi CM[S4, Syz] dnAwvel 611 n Sq €xel 2 vikeg, 1 ATTA Kal 0 100TTaAIEG

évavTl TG S,.

Mivakag 2.8. Aciypa mivaka ocuykpiocewyv yia Tn péBodo Condorcet
Sq S, Ss S, S5
S - 2,1,0/0,0,3/3,0,0/3,0,0
S$,[1,2,0 - 1,2,0/3,0,0]2,0,1
$3/0,0,3/2,1,0 - 3,0,0[3,0,0
$4/0,30/0,3,0]0,3,0 - 1,2,0
$5/0,3,0/0,2,1/0,3,0/2,1,0 -

2Tn OUVEXEIQ, BPIOKOUMPE TN TEAIKA TAgIvOUNON yia KABE (eUyog UTTNPECIWY. ZUYKPIVOUUE
ava Ceuyn OAeg TIG UTTNPECiEG Kal TTPOoBETOUNE €va BaBuod yia kABe vikn, ATTA KOl
looTTaAia oTIG avTioToixeg oTAAeG Tou [ivaka 2.9. O1 kavéveg yia Tn Tagivounon tTwv

UTTNPECIWV E€ival:

e NIKNTAG €ival n UTTNPETIA PE TIG TTEPICOOTEPEG VIKEG.
e Av dU0 uTTnpeaieg I00BaBuoUV OTIC VIKES, TOTE VIKNTAG €ival N UTTNPETIQ PE TIG
NIYOTEPEG NTTEG.

e AvicoBaBuouv Kal OTIG ATTEG, TOTE OI UTTNPECIES KPiVOVTal oAV I0OTTOAEG.
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Mivakag 2.9. TeAikd ammoTteAéopara oUyKPIoNG

Nikeg | 'Hr1eg | looTtralieg
S4 3 0 1
S| 2 2 0
S3| 3 0 1
S4| O 4 0
Ss 1 3 0

2710 TTAPABEIYPA UYAG, TIPOKUTITEI N TAIVOUNON (TTOu TuXaivel va gival n idla ye auTh TNG
Borda Count):

{S1, Sz} > S2 > S5 > S4

O T1eNIKOG OTOXOG MOG OUWG, Eival VA TTPOCAPPOCOUNE TN TAgIvOUNon auTr oTn KAiJaKa
OXETIKOTNTAG TTOU XPNOIKOTTOIOUHE, WOTE VA TTPOKUWOUV Ol WEUDOKPIOEIG OXETIKOTNTAG.

Na va 10 KAVOUuE auTd XPNOINOTTOIOUNE TOV TUTTO:

m—rank,
=t
m
OTTOU M €ival 0 APIBPOG TWV ETITTEDWYV OXETIKOTNTAG OTNV TEAIKN TAgIVOUNON, Kal rank;
gival n B€pn Tou i-0TOU OTOIXEIOU OTN TAgIVOUNON. Na TO TTapAdelyud pag TTPOKUTITOUV Ol

OKOAOUBEG TIUEG:

fe1 = (4—1)/4=0.75
fso = (4 —2)/4 = 0.50
fss = (4—1)/4=0.75
fsa = (4 — 4)/4 = 0.00

fss = (4 —3)/4 =0.25
Opwg, 6Twg @aivetal kal ammd 1o Tapddelypa, av m<10, 101€ N TIPR f TNG TTPWTNG
uTTNPEECiag otn Tagivounon Ba cival pikpdTepn atmod 0.9. Autd onuaivel OTi Ol TENIKEG TIMEG
OXETIKOTNTAG £EAPTWVTAI ATTO TOV APIBUO TWV UTTNPECIWVY TTOU CUMMETEXOUV OAAG Kal
atro TIG DIAKPITEG BEoNG TAEIVOUNONG TTOU €XOUME. ETTEIdn pia TéTola e€apTnoN TNG TIMAG
f amd 10 MANBOC TWv UTINPECIWY Kal TIG BIAKPITEG Babpideg Tagivounong doegv eival
eMOUPNTA, KAVOUUE MIO KAVOVIKOTTOINON TWV QOTTOTEAECUATWY HE TOUG TTAPAKATW

TUTTOUG:

fi=1 +L_21, vy f>0.5

m —
fi= fi, 0AMdG
‘ET01 01 TENIKEG TIMEG TTOU TTAIPVOUE €ival:

fs1 =1.00
fsz =0.50
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fs3 =1.00
fs4 =0.00
fss = 0.25

O1 TEAIKEG WEeUDOKPIOEIG TTOU TTPOKUTITOUV TrapaTifevtal oTov lMivaka 2.10.

Mivakag 2.10. O1 YeudOKPIoEIG OXETIKOTNTAG TTOU TTapdxXOnkav atrd tn pé6odo

Condorcet
ZXETIKOTNTA AidoTnua TIpwWV | YITNPEDiEg
Highly Relevant (0.75, 1] S1, S3
Relevant [0.5, 0.75) Sy
Potentially Relevant [0.25, 0.5) Ss
Non Relevant [0, 0.25) Sy

2.8. lMepauarikn A{loAdynon

Na va oTToTINACOUME TNV E€QAPUOCINOTNTA TWV METPIKWY TIOU TTPOTABNKavV Kal

oxediaotnkav, Kavaue didgopa teipduara. O KUPIOG OTOXOG TwV TTEIPANATWY €ival va

OIEPEUVIIOOUV TN CUPTTEPIPOPA TWV PETPIKWYV KAl TWV TEXVIKWYV TTOU TTEPIYPAPNOAV OTIG

TIPONYOUNEVEG €vOTNTEG. ETITTAEOV, XWpPIiG va eival avTiKEiyevo TnNG agloAdynong,

QTTOTIUACAUE KAl TNV ATTOTEAECUATIKOTNTA TWV UNXAVWY TTOU XPNOILOTTOIRONKav.

2.8.1 MepiBaArov AgiloAdynong

2.8.1.1 Mnxavég AvakaAuyng YTrnpeoiwyv
O1 akdAoUBEG uNXavEéG XpnoIhoTToINBnKav yia Ta TTEIpdpaTa:

OWLS — MX [30], mmou Trapéxel TTEVTE OIAPOPETIKEG €KOOXEG QAYOPIBUWYV
TauTiong. H ekdoxh MO xpnoipoTrolei éva aAyopiBuo TauTiong TTou Bacidetal o€
Aoyikr, o€ avtiBeon pe TIG ekdoxéc M1-M4 1ou xpnoiyotrololv uBpPIdIKoUg
aAyopiBuoug, ol otroiol aglotrolouv Kal Tov aAyopiBuo AoyikAg TauTiong Kal
METPIKEG opoloTnTag. lMa Tmig ekdoxeég M1-M4  TrApoue  UETPNAOEIC KAl UE
evepyotroinuévn tnv emAoyn “Integrative Hybrid Matching”. H ekdoxny pe tnv
evepyoTtroinuévn €mmAoyn SI0KPIVETAI OTTO TO ETTIBEUA «MX2».

OWLS-SLR [35], Tou kdvel ouutrepacud pe treplypadikeéG Aoyikég (Description
Logics) kal XpnOIKOTTOIEI KOl BUO UETPIKEG ATTOOTACNG EVVOIWY O€ WIa ovToAoyia,
TIC edge distance (ED) kai upwards cotopic distance (UCD). O1 peTpikéQ
ATTO0TOONG EKPETAAAEUOVTAI TN dOUN TNG OVTOAOYIOG TTOU TTEPIEXEl TIG EVVOIEG
(KAGOEIG) PE TIG OTTOIEG £XOUV TTEPIYPOAYPEI Ol UTTNPETIEG.

TUB OWL-S Matcher [33], TTou KAvel avakGAuyn UTTNPECIWY POCIOPEVOG OTIG

OX€0EIG  UTTOYWYAG METAEU TWV  EVVOIWV  TIOU  TTEPIYPAPOUV  DIAPOPES
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TTapapétpoug Twv utnpeciwv. O TUB dev emoTtpépel éva OuvOAIKO Babuod
TaAUTIONG VYIa KABe utrnpecia. AvTiOeta, emOTpEPEl dIAPOPETIKOUC BaBuoug
TAUTIONG YIa KABE TTAPAPETPO TNG UTTNPECIAG. ZTNV agloAdynon XPnoIUOTTOIOUME
MOVO Toug BaBpous Twv 1060wV Kal Twv £€60WYV, TIG OTTOIEG KAl ouvaBpoifouuE
ME TOv akOAouBo TUTO. EmmAéov, Oivoupe peyaAutepo Bdpog oto Babud
TaUTIONG Twv €EO00WYV, TIOU OTTOTEAE MIa TUTTIK) Trapadoxy OTn OXETIKA
BiBAIoypagia. H Ty 17 oTOoV TTAPAVOUACTH] KOVOVIKOTTOIEI TO QTTOTEAECUA (Ol
BaBuoi Twv 1060wV KupaivovTal atmd 1 £wg 5 evw Twv £€00wV aTTd 1 £wg 6).

DegreeOfInput + 2 DegreeOfOutput
DoM 5 = 17

2UVOAIKA OAEC OI unxavég TTou xpnoidoTtroindnkav pali ue 10 ECO PNAKOG TwV AIOTWV

TToU eTTECTPEPAV TTapoucidlovTal oTto lMivaka 2.11.

Mivakag 2.11. Méoog apiBudg aroTEAECHATWY avd unxavi avakaAuywng
Mnxavn Méoog ApIOuOG ATTOTEAECUATWYV
AvalATnong (Y10 OAEG TIG ETTEPWTAOEIQ)

MO 25.7
M1 32.5
M1mx2 21.9
M2 26.3
M2mx2 9.0
M3 30.8
M3mx2 19.2
M4 37.1
M4mx2 29.8
ucb 37.6
ED 32.2
TUB 67.2

KdaBe unxavr) xpnoiuotrolei d1agopeTikr) KAipaka Baduwv TauTtiong (BA. Mivaka 2.12). H
OWLS-SLR emoTtpépel 17 dla@opeTIKOUG BaBuoug TTou avTtioTolxiCouhe TeEAIKA o€ 5
MOVO, OTTWG QaiveTal Kal oTov Trivaka. AUuTA n avTioToixion £yive €TTEIdN n onuaacioAoyia
TWV emMpépoug PaBuwv dOev eivar 1600 &ekadBapn kai diakpitr). MNa Tov TUB
QVTIOTOIXNOAUE TNV TIUA TOU TTapattdvw TUTTOU JE TNV KAiaka oXeTikOTNTag Tou TC3
(BA. Mivaka 2.16). MNa kK& pnxavr} XpnoIUOTIOINCANE Cav KOTWTATO OPIO0 TAUTIONG TOV
TeAeuTaio BaBuod TNG avtioToixng KAiyakag.

KaTi TTou €xel evOIa@EPOV €ival 0 TUTTOG TWV AIOTWV TTOU ETTIOTPEPEI KABE pnxavr. Autdg
eCapTaral atmd Toug aAyopiBuoug TTou xpnoigoTrolei KABe unxavr). Or unxavég TUB kai

OWLS-MX MO emmoTpEQouV JOVO HEPIKWG TagIVOUNUEVES AiOTEG UTTNPECIWY. AVTIOETQ,
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ol ekdoxéc M1-M4 tou OWLS-MX emioTpépouv TTAAPWG TA&IVOUNUEVEG ANIOTEG OTIG
OTT0iEC KABEG UTTNPETia €xel €va Babuod TauTiong (DoM) kai éva Babud opoldTnTag (score
value), TTou uttoAoyileTal atré aAyopiBuoug opoioTNTAG. KATI avTioTolxo IoXUEl Kal yia Ta

atroteAéopaTta TTou eTmoTpEéPel 0 OWLS-SLR.

Mivakag 2.12. BaBuoi TaUTIONG YIA TIG MNXAVESG AVOKAAUWYNG TWV TTEIPAUATWYV

Mnxavég AvakaAuyng
OWLS-MX OWSL-SLR" TUB
Exact Exact (x-exact, xo- Highly relevant
exact, xi-exact, exact)
Plugin Plugin (x- plugin, xo- Relevant
= plugin, xi- plugin,
° plugin)
~§ Subsumes Subsume (x- subsume, | Potentially relevant
- XO- subsume, Xxi-
"g subsume, subsume)
) Subsumed — By Sibling (x- sibling, xo- Non relevant
m sibling, xi- sibling,
sibling)
Nearest neighbor Fail
Fail

Av ayvorjooupe TOug BaBUOUG OUOIOTNTAG PTTOPOUME VO BEWPROOUNE TIG AIOTEG TWV
OWLS-MX M1-M4 kai OWLS-SLR ocav pepikwg Tagivounuéveg. Autd dev gival AdBog
Kabwg o1 Pabuoi opoidTNTAG TTOAAWYV OTOIXEIWV TTOU QVAKOUV OTO idlo €TTiTTedO
oxeTikdtTnTag (DoM) eivai icol (avé aitnon). MNa mapddeiypa, otov lNivaka 2.13 @aivovTal
Ta MpwWTa 21 oToixeia yia Tnv emepwTtnon Query 1 tou TC3 kai T unxavr) M1. Mapoio
TTOU Ba XPNOIYOTTOINCOUKNE auTr TN AioTa Kal oav TTAAPWG Kal 0avV PEPIKWGS (ayVOWVTag
Toug BaBpoug opoidTnTag) dlateTaypévn, MAAAOV gival TTI0O CwOoTO N Pnxavh auth va
BewpnOei OTI emIOTPEPEI PEPIKWG Tallvounuéveg Aioteg. To idlo dev 1oxUel oTov idIo
BaBuod yia Tnv OWLS-SLR, 6110U 01 BaBpoi opoidtnTag givarl o diokpiToi. Ouwg akoua
KAl O€ AuTr Tn TTEPITITWON, N onuacioAoyia TNG dIaYopds PETAEU dUO CUVEXOPEVWV
oToixeiwv TNG AioTag dev cival &ekdBapn. Zuvowilovtag, o llivakag 2.14 deixvel pia
KATNyopIOTToiNon Twv Tapatrdvw unxavwyv de Bdaon 1n didtaén Twv AICTWV TToU

BewpouvTal OTI ETTIOTPEPOUV YIA TA TTEIPAUATA.

"ol BaBuoi TauTiong evtog Twv TTapevBETEwWY gival auTtoi TTou cupTtrepIAapBavovTal aTov Babud TalTiong
EKTOG TWV TTAPEVOECEWY
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Mivakag 2.13. Ta mpwta oToIxXEia TNG AioTag ammoTeAeopdTwy TG OWLS-MX M1
(erepwtnon TC3- Q1)

A/A | BaBuog BaOuog Ovopa Ymrnpeoiag
TadTiong | OpoidéTNTOG
(DoM) (Score
Value)
01 0 0.92 1personbicyclecar_price_TheBestservice.owls
02 0 0.62 car_yearprice_service.owls
03 0 0.62 car_taxedpriceprice_service.owls
04 0 0.62 car_priceauto_service.owls
05 0 0.62 car_price_service.owls
06 0 0.62 car_pricereport_service.owls
07 0 0.62 1personbicyclecar_price_Kohlservice.owls
08 0 0.62 lenthu_rentcar_service.owls
09 0 0.62 1personbicyclecar_price_service.owls
10 0 0.62 car_pricequality_service.owls
11 0 0.5 _digitalstandardpriceprice_MediaMarktservice.owls
12 0 0.5 _RedFerrariprice_service.owls
13 0 0.5 _3WheeledAudiCarprice_service.owls
14 0 0.5 _Toyotaprice_service.owls
15 0 0.5 _price_CannonCameraservice.owls
16 0 0.5 _3WheeledOpelCarPrice_service.owls
17 0 0.5 _cameraprice_MyShopservice.owls
18 0 0.5 KodakDigCamera_price_service.owls
19 0 0.5 _aps-sirpricereport_Musuemservice.owls
20 0 0.5 _pricecamera_Wallmartservice.owls
21 0 0.5 _price_Fishservice.owls

Mivakag 2.14. Kartnyopiotroinon pnXavwy avoKaAuyng UTTNPEcIWY pE Baon Ta
ATTOTEAEOUATA TTOU ETTICTPEPOUV

Mnxavi AvakdAuyng Aiatagn Aiotag ATTOTEAECUATWYV
OWLS-MX (MO0) MepIkn
OWLS-MX (M1-M4, M1mx2-M4mx2) MANpPNG kal Mepikn)
OWLS-SLR (UCD, ED) MARpPNG kal Mepikn
TUB Mepikn

2.8.1.2 Merpikég ka1 AAAeg Mapdauerpol
21NV evotnTa 2.4.2 TTOPOUCIACTNKAV OIAPOPEG UETPIKEG TTOU €XOUV TTPOTOBEI yia va

QVTIMETWTTIOOUV  Ta  OIAQOPETIKA  TTPOBAAMATA  OTNV  ATTOTIUNON  TNG  avAKTNONG
TTAnpogopiag (retrieval evaluation). EmmpooBétwg, oTig evdmnTeg 2.5 kal 2.6,

TTPOTAONKAV MEPIKEG QKOMN METPIKEG TTOU QAVTATTOKPIVOVTAI OTA XOPAKTNPIOTIKA TNG
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artroTtignong yia avakdAuywn YZI: Ta Q-measure(V), AWDP(V), nDCGp’ kai Generalized
Precision/Recall. Mpayuartotroiinkav didgopa TTEIPAUATA PE TIC TTAPATIAVW HETPIKES
Kal Ta OTToTEAEOUATA TTapoucialovtal OTIG akOAouBeg evotnteg. lNa va pPeTpnBei n
QATTOTEAECOUATIKOTNTA TWV PNXAVWV TTOU ETTIOTPEPOUV TTAAPEIG KATATALEIG UTTNPECIWV
xpnoiyotroienkav ol YeTpikéG NDCG’, Q’-measure kar AWDP’. Or idieg PETPIKEG
XpPnoIJoTToINdnkav og KATToIa TTEIPAUATA KAl Yo va PETPNOEi N atTroTeAeoPaTIKOTNTA
MNXOVWV TTOU ETTIOTPEQPOUV  PEPIKWG OIATETAYMEVEG AIOTEG, WOTE va @avouv Ol
EMTTITWOEIG TNG AavBaouEVNG XProNG TOUG.

MNa TNV KaAUTEPN TTAPOUCIAC TWV OTTOTEAECUATWY TNG a&IoAOYNONS BACIOTAKAUE KOl OE
MEPIKES TTAPAAAQYEC TwV TTpoavaPEPBEIcWY PETPIKWY. MNa TTapadelyua, gival emeuuntd
va TrapouciacTel pia péon Tipn yia 1 nDCG. 210 [8] O OuyypageiG TTPOTEIVOUV TNV
xprion Tou péoou nDCG yia pia aitTnon TTou PTTOPEi va UTTOAOYIOTE YEXPI TNV K-00TAH
Béon Miag katdragng. Opwg, O PNXavEG TTOU  QTTOTIMOUME  ETTIOTPEQPOUV  TTOAU
OIaQOPETIKA TTAABN utTNPEcIwY avd aitnon. MepIKEG UNXAVES UTTOPEI va ETTIOTPEYPOUV
AyOTEPEG ATTO S UTTNPETiEG ava aAiTNON, EVW AAAEG PTTOPEI va ETTIOTPEWOUV TTEPICTOTEPA
armé 100 atmmoteAéopata. MNa autd 1o Adyo eival SBUOCKOAOG O UTTOAOYIONOG TNG MEONG
NDCG oT1o k-00T0 atrotéAecpa kKal €rol uttoAoyietar 1o péoo nDCG yia 6Aa Ta
atroTeAéopaTa (r) TToU ETMOTPEPOVTAI ATTO TO CUCTANA AVA EPWTNUA.

» nDCG(I)
avg,.pce = Zizlf

EmimrA€ov, yia Tnv TTapouciacn Twv aBpoIoTIKWY ATTOTEAECOUATWY YIa TNV YEVIKEUPEVN
akpipela opicape TNV Méon Mevikeupévn AkpiBeia (Average Pg 1 APG), n otroia givail 10
aBpoioua GAWV TWV TIHWV Pg yIa OAEG TIG OXETIKEG UTTNPETIES, DIAIPOUPEVO UE TO TTANB0G
TOUG. ZXETIKEG UTTNPECiEC BewpouvTal auTéG yia TIG oTroieg fr >0. Tehikd uttoAoyileTal n
YEVIKEUMEVN KAWTTUAN P-R avd epwtnua aAAd kal yia OAa Ta epwTApara. MNa va
KaTtaoKeuaoTel auTrh uttoAoyideTal n TapePBoAn Tou Pg (interpolated Pg) ota 11 emmitreda
avakAnong (Rg) (0, 0.1, ...,1) avd epwTtnua. Z1n cuvéxela Bpiokeral N yéon Tiun Tou P
yla TNV Kataokeun TG péong P-R kautruAng. MNa tov uttoAoyiopd Twv fe oToug TUTTOUG
TWV YEVIKEUPEVWV PETPIKWYV XPpNOIPoTToIenkav ol avtioTolxioeig Tou lMNMivaka 2.15. Autég
OTTWG  @aivetal emMAEXONKav €101 woTe va diaipouv 10 didotnua [0,1] og ica
utrodiaotiuata. OTwg Ba avagepBei kal o akOAoubn TTapdypa®o, n PEATIOTN

avTioToixnon €ival avolkté B€ua Tpog digpeuvnon.
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Mivakag 2.15. AvtioToixieg petagu DoM kai fe yia TIg HNXAavEéG TWV TTEIPANATWV.

OWLS-MX (MO0) OWLS-SLR TUB

DoM fe DoM fe DoM fe
Exact 1.0 | Exact 1.0 | Highly relevant 1.0
Plugin 0.8 | Plugin 0.75 | Relevant 0.66
Subsumes 0.6 | Subsume | 0.5 | Potentially relevant | 0.33
Subsumed — By | 0.4 | Sibling 0.25 | Non relevant 0.0
Nearest neighbor | 0.2 | Fail 0.0
Fail 0.0

TENOG, KATTOIEG UTTOBETEIG TTOU YivovTal gival:

e O1 KOTaTALEIC TTOU ETTIOTPEQPOVTAI OTTO TIG PNXAVEG ATTOTEAOUV CUNTITNYMEVEG
AioTeg (dnAadn, o1 un Kp1Bgioeg utnpeoieg dev TTEPIAAUPBAvovTal apou dOgv gival
YVWOTO €AV €ival OXETIKEG 1) OXI)

e H mrapdauerpog b otnv Q-measure(V) €xel Tn TiPA 1, 0TTWG TTPOTEIVETAI KOl 1T
Toug Sakai et al. [57].

e O AoydapiBuog otn @oéppoula Tou Discounted Gain (BA. evotnta 2.4.2) civai
Ouadikdg (OnA., a=2)

e [0 TOV UTTOAOYIONO TWV YEVIKEUPEVWY PETPIKWY (Pg Kal Rg) Bewpeital wg auvolo
S n évwon Tou OuVOAOU TOU UTINPEECIWV TTOU ETTIOTPEPOVTAI KAl TOU GUVOAOU

OAWV TWV OXETIKWYV UTTNPECIWV ava aiTnon Kal unxavi.

2.8.1.3 ZuAAloyég Yrnpeoiwv

MNa TNV die€aywyn Twv TTEIPARATWY XPnaoiyoTtroindnke n ouAAoyr utnpeciwv TC3. Ta
BaoIKG XapaKTNEIOTIKA AUTHG TNG OUAAOYNAG €ival TTwWG TTEPIAAPPBAVEI EVa OXETIKA PJEYAAO
apiBud uttnpeoiwy (Trepitrou 1351 dnNUAOIEG UTTNPETIEG I0TOU KAl OUVOETIKEG UTTNPETIEG,
29 uTTtnpeoieg AITNUATWY Kal TIG AVTIOTOIXEG KPIOEIS OXETIKOTNTAG TTOU OTTOPACIOTNKAV
atro «&IOIKOUGY. ZTa TTAQiCIa auTrG TNG Epyaaiag BewpeiTal OTI OAEC AUTEG OI KPIOEIS gival
«Aoyikég» (rational) kai €101 XpNOIUOTTOIOUVTAI YIA TNV OEI0AOYNON TWV ATTOTEAEOUATWV.
MapoAa autd Ba Tmpémmel va avagepBei TTwWG autr) n Beswpnon Oev eival EVTEAWG
PEQANIOTIKN], KOBWG 0l CUAANOYEG TTEPIEXOUV TTOAAG CUVBETIKGA dedouéva. AuTO avagépeTal
Kal 07O [75] OTTOU OI OUYYPAYPEIG, CWOTA KATA TN YVWHMN HAG, ETTIKPIVOUV KATTOIEG TITUXEG
NG OWLS-TC2, mrpokatoxou tTng OWLS-TC3. o ouykekpipéva, Kal ol dU0 OUAAOYEG
TTeEPINaUBAvVOUV PN PEONIOTIKEG OUVOETIKEG UTTNPECIEG. AUTO OUVETTAYETAI TTWG AKOMUN KAl
évag «€IdIKOG» Oev PTTOPEI EUKOAA va KATAVONOEl TNV £vvoIa TOUG KAl TNV OXETIKOTATA

TOug uE Katoleg aithoelg. Mapd Ta TTpoavr) B€uata TTou eyeipel pia TéTola CuAAoyr, Ba
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TNV XPNOIMOTIOINCOUME YIa TNV a&loAdynon Pag, agou eival pia atmmd TIG HMEYAAUTEPEG
OUAANOYEG Kal APKETEC aTTO TIG UNXAVEG TTOU £XOUV UAOTTOINBEI KAl XpnoiuoTtrolouvTal atmmod

TNV TTOPOUCA £pyaaia gival cuPBaTéG e auTr).

Mivakag 2.16. KAipaka oXeTIkOTNTAG Yia TN TC3 Kal TIG WEUSOKPIOEIG OXETIKOTNTAG

KAdon ZxeTikétnrag | Medio Tipwyv | KéEpdog
Highly Relevant (0.75, 1] 3
Relevant [0.5, 0.75) 2
Potentially Relevant [0.25, 0.5) 1
Irrelevant [0, 0.25) 0

Ektéc amdé mn TC3, og OAa 1O TTEIPAPOTA XPNOIUOTTOIOUVTAI ETTIONG KAl Ol KPIOEIg
OXETIKOTNTAG TTOU dnuIoUPYABNKAv auTOuaTA. ZUYKEKPIYEVA XPNOIKMOTTOIBnKav PUovo ol
Kpio€Ig TTou TTapaxOnkav amd Tnv péBodo Condorcet, agou autr) N nEBodOG uTToTIBETAI
TTWG, BeWPNTIKA, £XEI KOAUTEPN CUUTTEPIPOPA attd TNV PBC. ZTnVv TTpayuaTikOTnTA, OTA
ouvoAa Oedopévwy TTOU xpnolyotroinenkav ol duo upéBodol eixav TrepiTTou TNV idla
oupTTEPIPOPG (BA. Kal ZXAMa 2.9 oTnv €mOuEvVn €vOTNTA) Kal auTdg eivalr GANog éva
AOyog TTOU TEAIKA XpnolyoTroinenke povo n péBodog Condorcet ota Treipduata TTou
diegixonoav. Kai ol kpioeig Tng TC3 Kkal o1 YeUBOKPIOEIG OXETIKOTATAG, £XOUV TNV idla

KAipaka oxeTikotntag (BA. Mivaka 2.16).

2.8.2 Mepdparta Kal ATToTEAéoUATO

2.8.2.1 AmroTipnon Twv Weudokpioewv ZXETIKOTNTAG

2€ auTr TNV evoTnTa Ba PEAETNOEI N CUCXETION QVAUEDSQ OTIG KPIOEIS OXETIKOTNTAG TTOU
dnuioupyndnkav autépaTa (WYEUDOKPIOEIG OXETIKOTNTAG) Kal OTIG avTioToixeg Tou TC3.
Na va onuioupynBei 10 OUVOAO TWV WEUDOKPICEWY XPNOILOTTOINBNKAV OAEG Ol
OIAPOPETIKEG UNXAVEG TTOU CUMMPETEXOUV OTnV TTapouca agloAdynon. Na tnv akpipela,
xpnoigotoindnke n ekdoxr Tng OWLS-MX 1rou Baaciletar otn Aoyikr) (MO), n uppidikA
ekdoxrn M3mx2 tng OWLS-MX, n ekdoxry upwards cotopic distance (UCD) tng OWLS-
SLR «kai n TUB OWL-S Matcher. EmAé¢ape Tnv MO emeidf eival n pévo ekdoxn tng
OWLS-MX 110U Bacifetal atrokAEIoTIKA oTn Aoyikr Kal Tnv OWLS-M3mx2 e1reidni Atav n
€kOOXI TNG oTToia Ta atmroTeAéopaTa gixav TN MIKPOTEPN cuoxéTion e TRV MO (dnAadn, n
TIuA Tou ouvteAeoT cuoxéTiong Kendal tau mmpooéyyie 10 pndév). Kal o1 U0 PETPIKES
ammootaong tou OWLS-SLR eméotpepav mmapdpoia armoteAéopata aAAG eTTIAEEQUE TNV
UCD emreidny eméoTpepe peyaAuTepo apiBud utmpeoiwv ammdé tnv ED. OAa T1a
ATTOTEAEOUATA TTOU ETTIOTPEPOVTAV ATTO TIG PNXAVEG YIA MIA CUYKEKPIYEVN ETTEPWITNON

BewpolvTav WG PEPIKWG DIOTETAYUEVA KAl N AiIOTA OXETIKOTNTAG TTOU dnuioupyouTav atod
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TIG MEBODOUG OUVTNENG TTOU XPNOIUOTTOINCAME ATAV PEPIKWG dlaTeTayuévn €tmiong. H
KAiuaka OXETIKOTNTAG OTnV OTToia avTioToIXiBnkav ol WeudoKpioelg eival autr Tng
ouMoyng TC3 (BA. Mivaka 2.16).

O1 yeudokpioeig dnuioupyndnkav ue TiIg neBOGdoug Condorcet kai Partial Borda Count
(PBC). MapodAo 1rou n péBodog PBC éxel TOV TTEPIOPICHO TTOU avOPEPBNKE OTNV evoTNTA
2.7.1, autdg dev I0XUEI VIO TO OUYKEKPIPMEVO OUVOAO UTTNPECIWY TTOU XPNOIJoTTolouuE. H
OUOXETION PETAEU TWV (CUPTITAYMEVWY AIOTWV) KPIoEwV TTou dnuioupynénkav aro Tig
MEBODOUG Kal autwv NG ouAlloyng TC3 é€yive pe 10 ouvreAeoty Kendall’s tau-b.
XpnoluotroinOnKe autdg 0 OUVTEAEOTAG €TTEION AQUPBAVElI UTTOWN TOU I00TTAAIEG UETAEU
Twv oToIxEiwv. MNa kdbe €mepwTNON, MOVO OI UTTNPECIEG TTOU ETTIOTPAPNKAV ATTO TIG
MNXOVEG CUMMETEIXAV (aKOPO Kal av €ixav KPIBEI WG EVTEAWG AOXETEG).

TENOG, yia va eAéyEoupe TO TTOOO «AOYIKEG» (] QVTIKEIMEVIKEG) €ival O WEUDOKPIOEIG,
OnNUIoUPYAOANE XEIPOKIVATA TIG AKOAOUBEG EKBOXEC TWV KPioewVv TNG cuAAoyng TC3:

e TC3+30: n miuwn Ttou 30% TWV OXETIKWV KPioEwv (ETAEXONKaV TuXaiQ)
avapBaBuiotnke OTO APECWS UWNAOTEPO ETTITTEDO OXETIKOTATAG  (TT.X., OTTO
“Potentially Relevant” oe “Relevant”),

e TC3-30: n mun tou 30% TwWv OXETIKWV Kpioewv (eMAEXBNKav Tuxaia)
UTTOBABUIOTNKE OTO APECWGS XAUNAOGTEPO ETTITTEDO OXETIKOTNTAG,

e TC3r30: n miyl Tou 30% TwV OXETIKWV KPioewv (eTAEXONKav Tuxaia) €ite
utToBaBpioTnKe €iTe avaBabuioTnke Katd Eva eTTiTredO.

AlaioBnTikd, dmTopei va Bewpnbei 0TI KABe €kdOXN avaTTaPIOTA MIa  OIAQOPETIKA
OUMTTEPIPOPA KATTOIOU €IBIKOU TTOU €ival o€ B€0n va KPivel TIC UTTNPETIEG WG TTPOG TN
OXETIKOTNTA TOUG PE MIA ETTEPWITNON.

Ta atmoTeAéopaTa TWV TTEIPAPATWY QaivovTal oTta Zx\parta 2.9-2.12. Eival rpogavig n
upnAf ouoxétion avapeoa otn puéBodo PBC kai T Condorcet. 2ta Zxnuata 2.11 kai
2.12 @aivetal 61 o1 Kpio€lig Tou dnuioupyndnkav ue TIc neEBOGdoug Condorcet kai PBC
OUOXETICOVTAI TTEPIOCOOTEPO ME TIG Kpioelg Tou TC3. Av UTTOBECOUNE OTI Ol TEAEUTAIEG
gival ol 1Mo “AoyIKEG”, TOTE KAl O YEUDOKPIOEIG OGS gival “apKETA AOYIKES”, UTTO TNV €vvola
o1l dev TTpooeyyiouv KATTola ATTO TIG AAAEG CUMTTEPIPOPEG TTOU dnuioupyrRoape. AAAN
MIa TTapaTtApnon gival 611 o1 Kpiogig Tou KavovikoU TC3 €ival 10 CUOXETIOUEVEG E AUTEG
Tou TC3-30 (Zxnua 2.10). Autd cival icwg pia €voeicn OTI o1 €10IKOi TTOU  TIG
dnuioupynoav ATaV KATTWG «ETTIGUACKTIKOI» OTIG KPIOEIG TOUG.

Meploodtepa CUPTTEPACUATA YIA TNV aia Kol €QAPUOCINOTNTA TWV YWEUDOKPIOEWV

OXETIKOTNTAG TTAPOUCIACOVTAl KAl OTA TTEIPAPATA TNG ETTOUEVNG EVOTNTAG.
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ZxApa 2.12. ZuvteAeoTég Kendall’s tau-b: Condorcet kai ekdoxég Tou TC3

2.8.2.2 AmoTtipnon Merpikwv
2€ QUTA TNV evoTNTa PEAETOUME T CUUTTEPIPOPA TWV dIAPOPWY METPIKWY KaATd TNV

ATTOTiUNON TWV PNXOVWV  avakaAuyng uTnpeoiwy. 21a 2xAuoata 2.13 €wg 2.18
TTapoucIAdovTal Ol TIMEG TwV HETPIKWY Kal yia Ta U0 OUVOAD KpPioEwvV TIOU
xpnoigotroinenkav. Or eTIKETEG OTOV ALova X £¢nyouvTal WG:
e Partial Rankings: Ol UTINPECIEG TTOU ETTIOTPEPOVTAI OTTO TIG INXAVEG EiVal JEPIKWG
OIATETAYUEVEG (OUMMETEXOUV OAEG OI UNXAVEQ)
e Full Rankings: ol UTTNPECIEG TTOU ETTIOTPEPOVTAI ATTO TIG UNXAVEG €ival TTANPWG
OIATETAYUEVEG (OUMMETEXOUV OAEG OI uNXAVEG KTOG atTo TIG TUB kail MO)
e Original Order: n apxIkn d1GTA&N TwV ATTOTEAEOUATWY OTTWG ETTECTPAPNKE ATTO TIG
MNXavég
e Random Order. pia dIATagn TWV ATTOTEAECPATWY, OTTOU TA OTTOTEAEOUATA TTOU
BpiokovTal oTnv idla KAGon oxXeTIKOTNTAG €ival dlaTeTayuéva Tuxaia. H Tuxaidotnta
oTtn d1dragn uAoTTOINBNKE TAgIVOPWVTAG aAQapIOuNTIKA (uE Baon TO dvoud Toug)
TIG UTTNPECIEG TTOU CUMMPETEXOUV O€ HIa I00TTONIA. AuTd 1I000UVAET PE Eva TUXaio
TPOTTO Va dIOCTTACTOUV OI I0OTTAAIEG.
Katrola ouvoAikd atroTeAéoparta yia KOAUTEPN OUYKPION TTAPOUCIAlovTal OTOo ZXNua
2.19 (y1a JePIKWG dIaTETAYUEVEG NIOTEG/UETPIKEG KAl TIG KPIO€IG atrd T ouAAoyr) TC3) kai
o1o Zxnua 2.20 (époia aAAd yia Tig weudokpioelg TG Condorcet). Ze OAa Ta oxRuaTa ol
OIOOTAUPWOEIS TWV YPAUHUWY UTTOdNAWVOUV OIOPOPES OTIG TEAIKEG KATATAEEIC TWV
MNxavwyv. H cuox£Tion avAueod OoTa ATTOTEAECPATA TWV UETPIKWYV TTAPOUCIAZETAI OTOUG
Mivakeg 2.17 kan 2.18.
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lsvika Zuumepdouara

MepIK& YeEVIKA OUPTTEPAOPATA TTOU PTTOpoUV va €gaxBouv amd T1a OXAMATA Twv
ATTOTEAEOUATWV €ival:

1. OAeg o1 peTpikéG, ekTOG atrd Tn (Méon) nDCGp’ cup@wvouv 6cov agopd OTn
OXETIKA aTTOTEAEOPATIKOTNTA TwV pnxavwy (Zxnua 2.19). H nDCGp’ dev AauBavel
uTTOWN TNG TO TTANBOG TWV OXETIKWY UTTNPECIWV (VIO TIG OTTOIEC UTTAPXOUV KPIOEIG
OXETIKOTNTAG), YIO AUTO Kal OI uNXAavEG OTTWG N M2mx2 TTou €TMIOTPEPOUV AiyEG
OANG OXETIKEG UTTNPECIEG avd aiTnon, TOTTOBETOUVTAl 0€ UWNAEG BEoelg. evikd,
@aivetal OTl n PETPIKA auTh &gV gival KATAAANAN yia To TTEdI0 EQAPUOYWY UAG.

2. O1 nyég 1ng APG opoidlouv apketd pe autég g AWDP(V) kai ng Q-
Measure(V), Tapd 10 yeyovog OTI UIOBETEI pia evTEAWG OIAPOPETIKI TTPOCEYYION,
onA. dev Baacidetal otnv £vvola Tou KEPOOUG (Zxnua 2.19 kai MNivakag 2.17).

ZUNTTEPIPOPA TWV UETPIKWV OE OXEON MUE TIC UTTAPXOUTES UETPIKES

Ao Ta ZxAuara 2.13-2.18 civar gavepd OTI Ol PETPIKEG TTOU XPENOIYOTTOIoUVTal Yid
TARpeIg Tagivounoels (AWDP’, Q'-Measure kal nDCG’) e€aptwvTal attd TOV TPOTTO ME
TOV OTT0i0  dIACTIWVTAlI Ol ICOTTAANIEG OTNV  TIEPITITWON  MEPIKWG  OIATETAYUEVWV
KataTdEewyv. ZTa OXAMOTA QUTA QAIVETOI TTWG CUMPTTEPIPEPOVTAI Ol PETPIKES yia dUOo
TpOTTOUG OlaoTTacng lootraAiwy (tie breaking). H aAAoiwon Tng amotiynong Twv
OUCTNPATWY gival EPPavig o€ KABE Eva atrd Ta v AOyw OXNUaTa, AANOTE 0€ NEYAAUTEPO
Kal GANoTe o€ pIKpOTEPO BaBPo. Ouwg kal 6tav autr gival JIkpA Ba TTpETTel va AngOei
utToWn OTI oTa TrelpdpaTa Oev EXOUME TTAPEl UETPNOEIS YIa OAoug Toug duvaToug
TPOTTOUG OIACTTAONG ICOTTOAIWY, KAl Apa PTTOPEI KAVEIC va aVOUEVEI KAl AAANOIWOEIG
MeEyaAUuTepoOU Babuou.

H €€dptnon mmou ava@EpOnke oTnV TTPONYOUMEVN TTapaTthpnon eivalr yeyaAutepn otav
xpnoigotrolouvTal ol kpioeig TG TC3. Autd ocupPaivel €TTeId} 01 UTTNPECIEG TTOU
BpiokovTal oTIg Kpioelg TNG ueEBOGdou Condorcet éxouv peydAn eTIKAAUWN PE QUTES TTOU
eEMEOTPEWYAV OI pnxavég avadnmnons. Apa n diakupavon tou Cumulated Gain dev

METARAAAETAI CNPAVTIKA ATTO TIG AVODIATALEIC TWV ATTOTEAEOUATWV.
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Mivakag 2.17. Zuox£ETION TWV HETPIKWYV avd {euyn (TC3)

Kendall's tau
AWDP(V) APG 0.96
AWDP(V) Q-Measure(V) 0.89
AWDP(V) nDCGp’ -0.18
APG Q-Measure(V) 0.92
APG nDCGp’ -0.14
Q-Measure(V) nDCGp’ -0.23

Mivakag 2.18. ZuoxéTion Twv PETPIKWYV avd {euyn (Condorcet)

Kendall’'s tau
AWDP(V) APG 0.73
AWDP(V) Q-Measure(V) 0.90
AWDP(V) nDCGp’ 0.29
APG Q-Measure(V) 0.63
APG nDCGp’ 0.00
Q-Measure(V) nDCGp’ 0.40

ZUUTTEPIPOPA TWV MNETPIKWYV OE OuvOUAOUO ME TN XPHON TwWV WEUSOKPIoEWV

OXETIKOTNTAC

OT1Twg TTPOKUTITEI aTTO TIG YETPNOEIG, O UNXAVEG TTOU CUMMETEIXaV OTn dnuioupyia Twv
weudokpioewyv emPBpapevovTal o€ KATTOIO BaBud oTa TTEIPAUATA TTOU XPENOCIKNOTTOIOUVTAI
auTég ol Kpioelg. MapoAa autd OPWG, YTTOPOUUE TTAVTA VA dIOXWPICOUNE TIG KAAUTEPEG
Kal TIG XEIPOTEPEG UTTNPETieg. H ev AOyw emmidpaon @aivetal kal oTov lMivaka 2.19 étrou
BAETTOUNE TOUG OUVTEAEOTEG OUOXETIONG AVANEDA OTIG ATTOTIMAOCEIG e TR Xprion TC3 kai
Condorcet. Otrwg @aivetal oto Tivaka, To NDCGp’ €xel TTOAU KAKI) GUUTTEPIPOPA UE TIG
weudokpioelg, evw 10 APG Tnv KaAUTepn. Av PEAETAOOUME Aiyo TTIO TTPOOCEKTIKA T
armmoteAéoparta, 1.X. yia 70 AWDP(V) kai o APG, trapatnpouue OTI O unXavég Trou
utroBaBuifouv Tn cuox£Tion auTh gival of MI1mx2 kar M4dmx2 (ZxAuaTa 2.19 kai 2.20)
KaBwg¢ KatardooovTal o€ TTOAU JIAQOPETIKA OeIpd yia TIC dUO TTePITITWOoEIS. MNa Tnv
aKpiBela av TIG a@aipEécoupE ATt TIG AioTeG OUyKpiong, n Tyl Kendall’s tau yia 10
AWDP(V) yivetail 0.72 atmé 0.50 1Tou Atav kai n Tipn yia to APG yivetal 0.81 atmd 0.64.
O1 OUYKEKPIPEVES UNXavES, AON aTTd TIG TTPONYOUPEVES UETPAHOEIG TTOU TTAPOUCIACTNKAY,
€Xouv O€igel KATToIa «UTTOTITN» CUMTTEPIPOPA. ZUYKEKPIPEVA, N BIACTTOON TWV ICOTTAAIWV
ME TOUG OUO OIOPOPETIKOUG TPOTTOUG eAdxIoTa eTTnpéace Tn Tiu Tou AWDP’ kai Tou

nDCG’ (Zxnuarta 2.13 kai 2.17) . Me 10 Q-measure autd cival AiyoTEPO €UdIAKPITO,
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2xnua 2.15). E¢etdlovTag KaAUTEPA TA ATTOTEAECUATA TWV CUYKEKPIPEVWV PNXAVWYV ava
ETTEPWTNON, TTAPATNPINOAME OTI Ol OUYKEKPIMEVEG MNXAVEG, OAAG KAl Ol UTTOAOITTEG
MNXavEG PE TO €TTIBEPa “mx2” €ival TTIO «OUVETTEIG» OO0V a@OpPd TIG UTINPEECIEG TTOU
EMOTPEQPOUV O€ KABe eTTiredo  OXeTIKOTNTAG. AnAadr, ETTIOTPEPOUV  UTTNPETIES
TTapouolag oxeTikéTNTag (Me Bdon 1o TC3) oe kAGBe emimedo. ‘ET0o1 €€nyeital n pIkpA
diakupavon Twv Tiywv Tou AWDP(V) kai Tou Q-Measure(V) yia 1o TC3. H emidpaon
TTOU €XOUV OTNV KATATASN TWV CUCTNUATWY MPE TIG WEUDOKPIOEIG EENYEITAI WG €ENG: Ol
WeUOOKPIoEIG dnuioupyABNKav Pe TN CUPPBOAR 4 pnxavwyv avakdAuyng. ATO auTég n
MOVN OPKETA «OUVETTAG» (OTTWG opioTnke TTPIv Aiyo) eival n M3mx2. MaAioTa Tuxaivel
auTtrl va Pnv gival ammd TIC TTOAU QTTOTEAEOMATIKEG. Apa Ol WEUDOKPIOEIG €XOUV
ETTNPEACTEI TTOAU Aiyo a1md QUTA TN «KaTnyopia unxavwv». Auto @aivetal Tiong ato 1o
yeyovog o1 n uévn 1ou emBpaevetal KATTWS ato TG peTproclig ye Condorcet ival n
M3mx2, evi oI UTTOAOITTEG “mx2” €xouv TTapOPoIa CUPTTEPIPOPA (BA. OXETIKA KATATAEN

punxavwy yia APG ota ZxAuata 2.19 kai 2.20).

Mivakag 2.19. ZUoXETION TWV PETPIKWYV YIA SIAQOPETIKG OUVOAQ KpioEwvV

oxeTikotnTag (TC3 - Condorcet)
Kendall’s tau

AWDP(V) 0.50

Q-Measure(V) 0.53

nDCGp' 0.21

APG 0.64

ZUNTTEPAOUATA YIA TIC YEVIKEUNEVES UETPIKES

O1wg @aivetar amdé Tov [llivaka 2.17, n petpikp APG €xel hJeyYAAO OUVTEAEOTN
OUOXETIONG ME TIG AAAeG dUO «atiotmioTeg» HeTpIkEG, AWDP(V) kai Q-Measure(V). To
yeyovog auto, o€ OuvOUAOMPO ME TNV TIPONyoUdEVn Trapatripnon, o1 dnAadn
ETTNPEACeTal AIyOTEPO ATTO TN XPrON WEUBOKPICEWYV, TNV KABIOTA PIa TTOAAG UTTOOXOMEVN

METPIKN.

Mia GAAN TTapatipnon cival 0TI AOXETA PE TOV AV XPNOIUOTTOIOUVTAI Ol OPXIKES KPIOEIG N
Ol TTOPAYOUEVEG, Ol aTTOAUTEG TIUEG TOUu APG dev etTnpeddovTtal onuavtika (BA. Zxfiuarta
2.19 ka1 2.20). MNapatnpouue O11 divetal atrAd pia «emppdBeuon» oTig unxavég MO kai
TUB (170U ouppEeTEiXQV KAl 0TNV dnUIoupyia Twv KPIoEwV) aAAd eV YEVEI OI TTEPIOCCOTEPEG

MNXOVEG KupaivovTal o€ TTapatTAnoIo €UPOG TIHWV (TT.X. TTAPATTAACIEG EAAXIOTEG Kal
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péyIoTeG TINEG). AvTiBeTa Ta AWDP(V) kai Q-Measure(V) au§dvouv Katd TToAU TIG TIMEG
ATTOTEAEOHATIKOTNTAG TwV pnXavwy. Auto eival AAAog €vag AGyog yia Tov OTT0iO Ol
YEVIKEUPEVEG METPIKEG @aivovTal va gival o KATAAANAEG OTAvV  XPNOIKMOTTOIOUVTOI

WEUOOKPIOEIG OXETIKOTNTAG.

TéNOG, hE BAON TIG METPIKEG AUTEG UTTOPOUUE VA £EAYOUUE KOl TIG YVWOTEG KAUTTUAEG P-R
(Zxnuata 2.21 kai 2.22). BéBaia o1 KAPTTUAEG QUTEG OTTWG QaiveTal aTmmd Ta OXNUATA
MTTOPEI va OgiXxvouv ekABapa TIG «XEIPOTEPEG» KAl TIG «KAAUTEPEG» UNXAVEG AANG Ogv

BonBdave 1o idI10 Kal yIa TOV dIaXWPICHO TWV EVOIAUECWY PNXAVWV.

1.00 -
0.90 - - 4 - MO
0.80 - —h— M1
.E 0.70 - - 4 - M1mx2
2 M2
© 0.60
o —O0— M2mx2
° J
g 0.50 B M3
S 0.40 M3mx2
c
& 0.30 M4
0.20 —&— M4mx2
ucD
0.10
ED
0.00 - ¥ - TUB
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Generalized Recall

2xApa 2.21. KaptruAn P-R yia pepIkwg dlaTeTayHEVES KATATASEIG UTTPECIWY (TC3)

1.00
0.90 | - % - MO
0.80 —A—M1
E 0.70 - - '. = M1mx2
(2]
2 M2
$ 0.60
; —O0— M2mx2
£ 00 —— M3
g 040 M3mx2
c
& 030 M4
020 —— MAmx2
0.00 ED
0 01 02 03 04 05 06 07 08 09 1 - K -TuB
Generalized Recall

ZxApa 2.22. KaptruAn P-R yia pepIKWG SIATETAYHEVES KATATASEIS UTTNPECIWV
(Condorcet)
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MapoAa Opwg Ta KAAG XOPAKTNPIOTIKA TWV METPIKWY QUTWYV, UTTAPXEl TTAvTa TO
MEIOVEKTNUO OTI oI TIUEG Toug eTmmnpedlovral o€ KAtolo BaBud amd T KAipaka
OXETIKOTNTAG TTOU UIOBETEI N EKACTOTE PNXAVH KAl TTI0 CUYKEKPIPEVA aTTO TIG TINEG fe TTou
avTioTolxiCovral o¢ autég. lMNa TTapddeiyya, oOTn TTEQITITWON PAg o1 TIUEG fe TTOU
EMAEXONKAV yIA TIG PNXAVESG avakAAuWng uttnpeciwy cuvowifovtal oTov lMivaka 2.15.
AUTEG oI TINEG eTTIAEXBNKaV auBaipeTa Kal ue OKETITIKO va diaipouv 1o didotnua [0,1] o€
ioa utrodiaoTApaTa. Eival avapevouevo pia GAAN avTioToixnon va em@Eépel aAAayEG Kal
OTIG TIMEG TWV YEVIKEUPEVWV UETPIKWY Pg Kal Rg (KAvovTag TIG €iTe IO QiKAIES €ITE TTIO
GOIKEG VIO OUYKEKPIUEVEG unxavég). H emAoyn, pE auTopatoTroinuévo TPOTIO, TwV
QVTIOTOIXNOEWV TTOU Ba PEYIOTOTTOIOUV TO CUVTEAEDTI) CUOXETIONG TWV PETPIKWYV PETALU
QTTOTEAEOUATWY UE TIPAYMOTIKEG KPIOEIG KOl ME WEUDOKPIOEIG €ival €va  AVOIKTO

gpeuvnTIKG BEpa.

Emidpaon tng KAipakag kEpOOUS OTIC UETPIKES

‘Eva dAAo TrEipapa TTou Kavape nTav va aAAGEoupe TIG TIHEG KEPDOOUG TTOU avaTédnkav

o€ KABg eTmiTredo oxeTIKOTNTAG ToUu TC3 d1TWwG @aiveTal oTov Mivaka 2.20.

Mivakag 2.20. ApXIKEG Kal TEAIKEG TINEG KEPOOUG

Etriredo KAipakag | MaAia Tiyn Képdoug | Néa Tiu Képdoug
Highly Relevant 3 10
Relevant 2 7
Potentially Relevant 1 5
Non Relevant 0 0

ATTO TIGC METPAOCEIG TTOU KAVOUE ME TIG VEEC TINEG KEPOOUG, TTapaATnEROnKav POvo
apeANTEEC aAAayEC oTa atToTeAéopaTa. AUTO CUPQWVE KAl JE TA ATTOTEAECUATA TOU [57]
OTTOU ava@EpEeTal OTI o1 NETPIKEG Q-measure kal NDCG (kai kat’ emméktaon 10 AWDP) dev

eTnpeddovTal ammo aAAayEG OTIG TINEG KEPOOUG.

2.8.2.3 Amrotipnon Mnxavwv AvakaAuywng YTrnpeociwv

OTTWw¢ TTPOKUTITEI, KUPIWG aTTd TO ZXAPa 2.19 aAAd Kal a1rd TIG KAPTTUAEG P-R, n 1o
atmroteAeopaTikl pnxavr avakdAuywng cival n M4 kal o€ autd CUP@WVOUV OAEG Ol
METPIKEG. TTOAU KovTa TNG gival o1 unxavég UCD kal M1. Ze kGBe trepitrTwon mn XeIpdTePN
ATTOTEAEOUATIKOTNTA £XEl N punxavl M2mx2. Ta ammoteAéopaTta autd Taipidouv PE Ta
EUPAMOTO KOl TwV ONMIOUPYWV TWV AVWTEPW MNXAVWY. ZUuykekpipéva, oTto [30]
ava@épeTal 0TI n M4 gival n Mo atmmoteAeouaTiki «TapaAAayn» Tou OWLS-MX Matcher,

evw 010 [35] Ta atroTeAEopaTa TNG agloAdynong dcixvouv o1 N M4 gival opiakad KaAUTEPN
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NG UCD 6tav n TeAeutaia Oev xpnoidoTrolEl Tagivouia, KATI TTou 1oxXUEl KAl OTn

TTEPITITWON MOG.

29. Zuumepaouara

H PBaoikry ocuveiopopd Tng Trpoavagepbeicag £peuvag oTta Tedio Twv YTINPECIWV

2nuaocioloyikou lotou aAAG kal Tng Avaktnong lMAnpogopiag (Information Retrieval)

gival:

MpdTtaon PeBOdWYV Kal PETPIKWYV YyIA TNV ATTOTIUNON TNG ATTOTEAEOUATIKOTATAG
TWV PNXovwy avaokdAuywng YTnpeoiwv 2nuacioAoyikou lotou. Méoa ammd €va
EKTEVEG TTANBOG TTEIPAUATWY QAVNKE OTI Ol TIPOTEIVOUEVEG PEBODOI KOl PETPIKEG
gival IKavég va agloAoyrioouv unxavés avakGAuyng TTou uloBeTouv pia BaBuwT)
évvola  OXETIKOTNTAG AKOPA KOl AV ETIOTPEPOUV  PEPIKWG  OIATETAYUEVEG
KataTagelg ammoteAeopdtwy. MAMOTA, n ATTOTIMNON TNG ATTOTEAEOUATIKOTATAG
TOUG UTTOPEI va Yivel O€ IKAVOTTOINTIKO BaBud Kal Xwpig va TTPoUTTAPXOUV KPIoEIG
OXETIKOTNTAG. AUuTO TO TeAeuTaio BERaia atroTeAei Eva avoiKTO €peuvnTIKO BEua
TTou XPNACel TTepaITépw OlEPEUVNONG, OTTWG Ba avagepBei kal oTo TeAeuTaio

KEQPAAQIO TNG EPYQTiAC.

EKTEVNG ETTIOKOTINON TNG £PEUVAG YIA AVAKAAUWN ONUOCIOAOYIKWY UTTNPECIWV.

Ta Bépara 1mou avaAuBnkav OTO KEPAAAIO AUTO aAvAPEPOVTAI KAl OTIG dNUOCIEUOEIG

[44][27]. ETriong ival uttd Kpion kal n epyacia [152].
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3 ZYNEPTATIKH XPHZH NMAHPO®OPIAZ MNMAAIZIOY ZE
KATANEMHMENA 2YZTHMATA

3.1. Eiocaywyn

2T0 KEQAAQIO QUTO TTEPIYPAPETAl £va KAIVOTOPO OXNMA yia TV atrodoTIK UAOTToIinoNn
OUVEPYOTIKWV  €Qapuoywy  etmiyvwong TAaiciou o mepIBaAovia  Nopadikou
YTtrohoyiopou (Nomadic Computing). Zuykekpiyéva, ol KOuBol o€ éva TETOI0 TTEPIBAAAOV
{nTouv TTAnpogopia TTAaiciou, TTOU O&v UTTOPOUV Vva TTapdyouv ol idlol PE TOug
alo06nTrPEG Toug, atmd AAAOUG KOVTIVOUG KOUBouUG. Ovopddoupe autd To oxrua didxuong
TTAnpoopiag TTAaiciou oav «Context Foraging», oe avaloyia ye 10 «Cyber Foraging»
[77].

Me tov 6po «Nopadikd YTroAoyioud» Treplypd@oune TTOAU peTaBAnTa TrepIBGAAOVTQ
UTTOAOYIOMOU Kal ETTIKOIVWVIWY [76]. Ta BacIK& XapaKTNPIOTIKA TwWV XPNOTWV OE TETOIA

TEPIBAAAOVTA gival:

e H ouxvrl aA\ayry B€ong, n otroia PTTopEi va yivetal ge Baon diagopa PovTéAa

KIVNTIKOTNTAG,
e H xprion ouokeuwyv Pe Ptratapia Kai XapnAég duvaTtoTNTEG, Kal
e H xpnon KivnTwv Kal TTPOCAPUOCTIKWY EQAPHUOYWV

To BIKTUAKO KOPMATI auTWV TwV TTEPIBAAASVTWYV POIAZEl JE AUTO TWV KIVNTWYV, adOuNTWV
OIKTUWV (mobile ad hoc network, MANET), aAA& n TmpooTiBéuevn agia Toug Ogv
TTEPIOPICETAI OTNV AdOUNTN ETTIKOIVWVIA TWV KOUBwWYVY Toug. ‘Eva Bacikd xapaktnpioTiké
TOUG €ival N UTTOOTAPIEN EQAPUOYWY TTOU TTPOCAPUALOVTAl OTO CUVEXWG METARBAAAOUEVO
TTEPIBAANOV pe TPOTTO diagavrh TTPog To XPAoTn. AuTd, QUOIKA, eival Kal éva Bacikd

XOPAKTNPIOTIKO TwV TTEPIBAAAGVTWY Aldxutou YTTOAOYIOUOU.

H a1mmodoTikOTNTa OTA TTPWTOKOAAQ KAl TOUG UNXAVIOUOUG o€ TéTola TTEPIBAAAOVTA gival

TTOAU onuavTikn yia dUo Bacikoug Adyoud:

1. O1 képPol ouvRBwg €xouv TTEPIOPICPEVOUG TTOPOUG (TTEPIOPICHEVEG 1) KOBOAoU

OIETTAPEG  XPNOTN, TIEPIOPIOUEVN TINYN EVEPYEIAG, TIEPIOPIOPEVN  UVAMUN KAl
UTTOAOYIOTIKF 10XU, KATT.). ['a autd 10 AGYO, Ol EQAPPOYEG TTOU EKTEAOUVTAI OE€ AUTOUG

TTPETTEI VA XEIPICOVTAI TTOAU TTPOCEKTIKA TOUG TTOPOUG TTOU TOUG diaTiBevTal.
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2. Aev gival eUKOAO va uAotToinBouv agidTmoTa Kal atrodoTIKA OIKTUOKA TTPWTOKOAAQ
(oute kav TTPWTOKOANa dpopoAdynong oe adodunta diktua), AOyw TnG UWNAAG
METARANTOTNTAG OTNV TOTTOAOYIa TOUG. 'ETO1 €ival ouvnBeg va aglotroiouvtal dIAPOoPES
TTapaAAayEg eupuekTTodTTAG (broadcasting). MNa autd 1o AGYO 01 EQAPUOYEG TTPETTEI

VQ EiVal TIPOOEKTIKEG WG TTPOG TOV OYKO TwV BEBOUEVWY TTOU IOKIVOUV.

A6 Ta TTapaTmdvw, Yivetal TTpo@aveéS OTI KABE UTTNPETIa 1] EQAPUOYN TTOU EKTEAEITAI O€
éva TETOIO TTEPIBAANAOV TTPETTEL va €AAXIOTOTTOIEI TO OIKTUOKO (QOPTO TTOU TTAPAYEL.
Eg@ooov o1 uttnpeaieg TTou TTaPOUCIAlouV evdla@épov yia Tnv TTapouca dlaTpIfr €ival
QUTEG TTOU €XOUV ETTiyvwon TTAaiciou, pia eTTITTAEéOV ATTAITNON €ival TO va €ival IKAVOi Ol
KOupol va avtiAngBouv aAlayég oTnv TTAnpo@opia TTAaIciou Toug. AuTO PTTOPE va Yivel
o€ dUo @doslg. MpwTa, 0 KOUPOG CUAAEYEl OO0 TO dUVATOV TTEPIOCOTEPEG WETPNOEIG
aIoONTAPWV TTOU TOV EVOIOPEPOUV. KATOTTIV, Ol HETPAOEIG AUTEG XPNOIYOTTOIoUVTAl VIO VA
Yivel oupTTEPAOUOG TOTTIKA Kal va €¢axbouv ol aAAayEG OTO TTAQICIO KOl TN KATAOTAOR
TOU. 270 KEPAAQIO auTd aoXOAoUUAOTE PE TN TTPWTN @Acn. Me 1o ouykekpiyévo BEua,
OTTWG AVOQPEPETAI KAl OTN TTAPOUCIOCT TWV OXETIKWV EPYACIWY, OEV €XOUV OOXOANBEI
OPKETOI €PEUVNTEG KABWG YEVIKA yiveTal n uttdBeon OT1 OAoI oI KOUBOI €XOUV TIG
METPAOEIG TTOU XpEIGlovTal aTTd TOUug BIKOUG Toug aloBnTrpes. AOXOANBNAKAKE PE AUTO TO

Béua eTeidn BewpoUuue auTr TNV UTTOBECN UN-PEAAICTIKN.

To uméAoITto PEPOG TOou KeQaAaiou eival opyavwpévo wg €EAG: ZTnv evotnta 3.2
TTEPIYPAPOVTAl TA XOPAKTNPIOTIKA €VOG TTEPIBAAAOVTOG VOUAdIKOU UTTOAOYIOWOU Kal n
TIPOTEIVOUEVN apPXITEKTOVIKA yia To oxAua Context Foraging. ETmiong avagépovtal
KATToIEG UTTOBECEIG TTOU YivovTal yia TOug KOUPBOUG, TN JOVTEAOTTOINON TWV EQAPHUOYWV
Kai TN OIKTuwon Twv KOPPwv. ZTnv evotnta 3.3 TTEPIYPAPOVTAl AETTTOUEPWS Ol
aAyopIBuol TToU  eUTTAEKOVTAI OTNV  TTPOTEIVOUEVN OPXITEKTOVIKY. Mia TTEIpAPATIKA
QTTOTIUNON TOU OXNAMATOG, ME T Porbcia TTpocopoiwoNng, TTOU  ETTIKUPWVEL TNV
ATTOTEAEOUATIKOTNTA KaIl TIG KOAEG €mMOOOEIC TOU TTapousidleTal oTnv evotnTa 3.4. 21NV
evotnTa 3.5 TTEPIYPAPOVTAl KATTOIO CUCTAUATA KAl EPYATIEG TTOU €ival KATTWG OXETIKA HE
TNV YEVIKI QIAOCOQia TNG TTAPOUCAG Epyaciag. To KEQAAQIO KAEIVEI HE MIA ETTIYPANPATIKA

TTapousiaon Twv BACIKWY CUPTTEPOACHATWY KAl CUVEICPOPWYV UOG.

3.2. Baoikég YmoOéoeis kal MovréAo ZuoTniuarog
270 VvOPadIKO TTePIBAAAOV TTOU Bewpolpe, utTdpxouv Oid@opol KivnToi koupol. Kdabe
KOuPBog O100éTel P acUppaTtn JIETTAPR  ETTIKOIVWVIAS, Kal TTPOEPAITIKA  KATTOIOUG

ai06nTrpeg TTou KaBopidouv T €idoug TTANPoopia TTAaICiou PTTOPEl va £€ayel. Avaloya
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ME TO av oI KOPPBoI £xouv aioBNTAPESG Toug dlaxwpidouue o€ 3 POAOUG: a) AITOUVTEG
TTAaiciou, B) Trépoxol TTAaigiou Kai y) avaperdoTteg TTAaiciou (BA. evornta 3.3). Ol
QAITOUVTEG TTAQICioU eV DIABETOUV TOUG ATTAPAITNTOUG AIOONTAPES KAl OTEAVOUV OXETIKEG
QITACEIG OTOUG TTAPOXOUG, HE TN PEBODO TNG EUPUEKTTOUTTAG. AUTOI ATTAVTOUV WE TIG TIUEG

TTOU €XOUV OTTO TOUG TOTTIKOUG aIoBNTAPES TOUG.

KaBe k6uPog TTou uAoTrolei To TTPOTEIVOUEVO OxNua €xel €va ettiredo Context Foraging
oTn oToiBa Twv TTPWTOKOAAWYV Tou. AUTO PTTOPEI va BewpnBei cav pia povo uttnpeaia
EVOG YeVIKOTEPOU £VOIAUEOOU AoyiopikoU (Zxnua 3.1). NapdAo 1ou TO £TTiTTEdO AUTO
gival avegdptnTo atmod Ta UTTOAOITTA ETTITTEDQ TNG OTOIRBAG TTPWTOKOAAWY, 0T CUVEXEIQ Ba

KAVOUWE PEPIKES POOIKES UTTOBEDEIC yia Tn AEITOUPYia TOUG.

Context-aware Nomadic
Applications

Context Modeling & Reasoning

Context Foraging

Short Range Communications

ZxApa 3.1. ApXITEKTOVIKN £VOG KOUBOU

3.2.1 MovredoTtroinon E@apuoywv kai MAnpo@opiag MAaiciou

Ocwpoulpue OTI N eKTEAECN TWV €QAPUOYWYV uTTooTnpileTal atrd yAwooeg Kavovwy. H
QVATITUEN EQAPPOYWV ETTIYVWONG TTAAICIOU Kal KataoTaong (context- kai situation-aware
EQPAPHUOYEG) pE dNAWTIKEG pEBSOOUG, TTou BacifovTal 0€ AvATTOPACTACN YVWONG, EXE
UI00eTNOEi eupEwg Kal €xel TTOANG TTAEOVEKTAMOTA, OTTWG ava@épeTal Kal oTo [78]. ZTIg
akOAouBec Trapaypd@oug opiouhe Ta  OTOIXEIO avaTTapdoTacng yvwong TTou

XPNOIUOTTOIoUVTAl OTO TIPOTEIVOUEVO OXAMA.

H 1mTAnpo@opia tTAaiciou avatrapioTatal JEow MPIag ovroAoyiag TTAaiciou. AUuTh atToTEAEI
€va €vVOIOAOYIKO JOVTEAO yIa TNV PNTA TTEPIYPAYPN TWV BACIKWY CUVICTWOWYV TTAQICIOU.
2av TTAdiolo BswpouvTtal OAEG O OVTOTNTEG TWV OTToIWV OI TINEG WETABAAAOVTAI Kal
MTTOpOUV va €TTNPEACOUV TN CUUTTEPIPOPA KATTOIWV KOPPWY 1 €QAPUOYWV TTOU
ekTeEAOUVTAI 0€ auToug. O KOTAOTAOEIG ATTOTEAOUV £va UWPNAOTEPO ETTITTEDO aAPAiPETNS
Kal kaBopidovTal atrd TIC CUVOUQOWUEVEG TIMEG TwV TIHWV TTAaIciou. Kal oI KaTaoTAoEIg
oxnuaTidouv pia igpapxia (ovroAoyia). O1 ovroAoyieg auTtég xPnOIPOTTOIOUVTAl Kal Yid
OKOTTOUG CUUTTEPACHOU aAAQ KAl oav PIa KOIVA AtTOOEKTH OpOoAoyia yIa TNV TTEPIYPAPN
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Twv epapuoywv. O1 ouvioTwoeg (KAAOEIG) TTAAICIOU Kal Ol KATAOTACEIS €ival Kal Ta

Baoika oToixeia povreAOTTOINONG TWV EQAPPOYWYV (Uadi JE TIG EVEPYEIEG TTOU EKTEAOUV).

H ovtoAoyia TAaiciou TTepIAapPBAvel dUO TUTTOUG CUCXETIOEWV PETAEU TWV EVVOIWV TNG:
utTaywyng (subsumption, is-a) kol PEPEOAOYIKWV (part-of). O1 TeAeuTaiEg
XPNOIJOTTOIoUVTAl  KUPIWG YIa avatrapdoTacn Xwpikou TrAaigiou. Mia  evOEIKTIKA
ovtoAoyia TTAaiciou @aiveTal 0To ZXAUA 3.2.a. AANEG TTAPOUOIEG OVTOAOYIEG JTTOPOUV Va
BpeBouv ota [78][79][80].

ZxApa 3.2. a) evOEIKTIKN) ovToAoyia TrAaiciou, B) evOEIKTIKI ovToAoyia
KATOOTACEWV

Ovopdlouue C 10 0UVOAO OAWV TWV KAGCEWV TTAQICIOU TTOU AVIKOUV OTNV OVTOAoyia
mAaioiou (BA. kail ZxAua 3.2.a). LCy gival To oUVOAO TwV KAACEWV TTOU UTTOooTNPIoVTal
atroé Tov KOuBo N, eivalr dnAadry To TotKO TTACiold Tou (local context). Me GAAa Adyiaq,
Bewpoupe 0TI 0 KOPPOG N £xel GAOUG TOUG AICONTAPES TTOU ATTAITOUVTAI VIO VA TTAPAYEI
TIMEG VIO aUTEG TIG KAGoeIg TTAaigiou. KdaBe kAaon C; €xel kai pia 1816TnTa val, 1o auvolo
TIWWV TNG oTroiag opifetal oav R(C;). H cuoxétion auth gival ouvaptnolakr] (functional)
apa Ptropei va €xel hia Jovo TiPn. MNa ammAdTnTa AéPE OTI N TIPA TNG 1010TNTAG QUTAG €ival
N TIuA TNG KAAonG. Na onuelwBei 611 ava@epOUaoTE Kal XPNOIUOTTOIOUUE KAQOEIG ETTEION
OIEUKOAUVOUV TN MOVTEAOTTOINON TNG €QAPUOYNSG KAl ETITPETTOUV KATTOIOUG TUTTOUG
oupTtreEpacpou. Katd ta GAAa o1 KAAOEIG JTTopouV va BewpnBouv oav atTrAéG 1010TNTEG.

EmmAéov, kaBe KAGon C; €xel pia TTpokaBopIouEvn TIUA XWPIKAG eyKupoTnTag (Spatial
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validity) SV¢;, TTou kaBopilel Tnv atrdéoTacn atrd Tov KOUPBO YEoa oTnV OTToia oI TIMEG yia
TN OUYKEKPIYEVN KAGON BewpouvTtal Eykupes (BA. kal Opioud 3.3).
Mia kAGon tAaiciou BERaia PTTOPEI va PNV avTIOTOIXED TTAvTa o€ évav aiodnthpa. Mo
€CEIDIKEUPEVEG KAAOEIG UTTOPOUV va TTEPIYPOPOUV PECA aTTO KavOveg ouleuéng Tng
MOPPNG:

(vali op V4) A(valzop V2) A ... A (valmop Vi) 2 G
omrou i>m, C; € C, Vi € R(Cj), op € {>, <, =, <=, >=} kal T0 OUYBOAO = avaTTapIOTA TNV
TTEPIYPa@n TNG KAGong C; atrd TIG avaykaie§ oUuvONkKes 0To WA TOU Kavova.

Na onueiwdei TTwg n ovrohoyia TTAaiciou Bewpoupe 6T gival Koivly yia OAoug Toug
KOuPBoug Tou vouadikou TrepIBAAAOVTOC. H ovToAoyia KaTaoTAOEwV WTTOPEI va gival
JIaQOPETIKA yia KABe KOPPO, avaloya Kal PE TIG EQAPPOYEG TTOU €ival EYKATECTNPEVES O€

auTov.

Opiopédg 3.1. Aitnon lNMAaiciou (Context Request, CReq)
Mia arouikry aitnon mAaiciou TTou dnuioupyeiTal atro £va KOUPBo opifeTal oav:
CReq :=valiop V;, V; € R(C), ope{>, <, =, <=, >=}

Mia ouvBern aitnon mAaigiou TTou dnuioupyeital amd éva kouBo N opiletal cav éva

oUvoAo/TTAeIada (dnA. ouciaoTiKd dIACEUEn) ATTO ATOMIKEG QITHOEIG:

CReq’:={valiop V4, ..., valiop Vi, }, Vi € R(C), ope{>, <, =, <=, >=}

Opiopog 3.2. Aravrnon lNMAaigiou (Context Response, CRes)

Mia amdavinon TAaiciou €ival €va ouvolo atmd €va r Teploocotepa Ceuyn (KAGon

TTAQICioU, TIUR):

CRes = {val1 = V1, . vali = Vi}, ViG R(C|)

Mia atrdvtnon TTAaiciou €XEl €TTIONG IO TTAPAUETPO XWPIKNAG EYKUPOTNTAG TTOU N TIKNA
NG €ival n MEYIOTN QTTd TIG ETMIPEPOUG TIMEG TWV XWPIKWV EYKUPOTATWY TTOU
repIAapBavovtal otnv arrdvrnon. O AGyog TTou XPpNOIYOTIOIEITAl N MEYIOTN TIUA €ival yia
va JTTOpOoUV va GTACEl N atrdvTnon Kal OTOV TTI0 ATTONOKPUOUEVO aITOUVTA Kal dpa O€

OAoug TOUG TTAPOAATITEG TNG.
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Opiopog 3.3. Xwpikn Eykupornra piag Aitnong MAaiciou (SVcreq)

XwpIkn EykupdtnTa gival n eyBEAEIa oTnv oTroia ol TINEG TTAAITIOU yia TIG KAGOEIG TTOU
mepIAauBavovtal otnv aitnon TAaiciou CReq e€ival €yKUpPeG Kal XPHOIUES YIa TOV
airouvta KOuBo. Auth n euPéAeia ptropei va e€aptdtal amd 10 BABPO TOTIKOTATOG
(degree of locality) TnG KAGoNg 1 kai a1md T XAPOKTNEIOTIKA TNG €QApPPOYAS. Av
utroBéooupe OTI UIOBETOUPE €va KUKAIKO POVTEAO yia Tnv euféAeia (dnA. opilel uia
KUKAIKN TTEPIOXN YUpw atro éva KOWPO), TOTE TO SV(cRreq Eival N aKTiVA €VOG KUKAOU HE
KEVTPO Tn B¢éon Tou KOPPBou TTou OTéAvel TNV aitnon TTAaigiou. Agv KAVOUUE KATTOIQ
1I81aiTEPN UTTOBEDN YIa TO XWPEO (TT.X., Ol JOVAdES aTTdOTAONG PTTOPEI va gival «AAPATAY
og €va aoupuato OIiKTUO I POVADEG PNKOug o€ éva OIodIA0TATO YEWMETPIKO XWPO).
AUTOG 0 KUKAOG TTEPIAaPBAvEl GAOUG TOUG KOUBOUG TTOU PTTOPOUV VA TTAPEXOUV EYKUPES
TIUEG yIa TIG KAGoeig TnGg CReq. 'ETol auTth n TIUA TEAIKA eAéyxel TO TTOOO PaKpud Ba
@Taoel pia aitnon amd Tov kOUPo TTou TN Trapriyaye. Av 10 SVcreq OpigeTal pnTd atréd Tnv
EQAPUOYN YIO MIa aitnon TOTE 10XUEl YO OAEG TIG KAAOEIG TTOU QUTH TTEPIAAUPBAVEL.
ANIWG, yia kKGBe artopikr) CReq 10xUel n TTPOKOBOPIoPEVN TIUA XWPIKNAG £YKUPOTNTAG
(SVci). AvaAoya e TIGC AUITAOEIG, KAl O aTTAVTACEIG TTAAICIOU €XOUV HI QvTiOTOIXN TIKA

EYKUPOTNTAG TTOU EAEYXEI TN O1AO0CT) TOUG.

Opiouog 3.4. Xpovikn Eykupornra piag Aitnong MAaioiou (TVcreq)

Eivai n xpovik) T1TEPIOdOG, TTOU WETPIETAI ATTO T OTIYMA TTOU N dpXIK aitnon
dnuIoUPYAONKE Kal OTAABNKE PEXPI TN OTIYUNA TTOU N aitnon dev Bewpeital Eykupn TTAEOV.
Auti n Ty €ivar éva PETPO vyia T «@peokada» TnG TTANpo@opiag TTAalgiou.
EvoAANakTIKG, pTTOpEi KaVEig va OKEPTEI TO TVcRreq OOV TO XPOVIKO dIGOTNHA AVAUECT O€

OUO BIaBOXIKES EKTTOPTTEG TNG AITNONG aTrd TOV AITOUVTA KOUBO.

3.2.2 YTroAoOyIONOG PE ETTiIYVWOT KATACOTAONG

O1 kaTtaoTAoEIg PTTOPOUV Va BewpnBouv oav uYPnAOGTEPOU ETTITTEOOU TTEPIYPAPES VIO TIG
TPEXOUOEG dPACTNPIOTNTEG KAl TNV KATACTOON TwV KOPPBWYV i} XpnoTwV Kal €TTNPEAouV
TIG EVEPYEIEG TTOU TTPETTEI VA AGBOuV o1 eQapuoyéS. 'EoTw OT1 S €ival To aUvoAo OAwvV
TwV KAACEwV KaTdoTaong TnG avtiotoixng ovioAoyiag (BA. kai Tapdadelyua oto ZXNua
3.2.3). Av uttoBéooupe OTI evOIQPEPOPOOTE YIA TIG KATAOTACEIG TWV XPNOTWV, TWV
KOUPBwWV Kal Tou TTEPIBAANOVTOG, TOTE TO CUVOAO QUTO WTTOPEI va dlaxwpIoTEl o€ Tpia
UTTOOUVOAQ, Ta Sy, S, Kal Se, avtioToixa. MNa tnv tagivounon Twyv KAataoTACEWV auTwVv

MEOQ OTNV OVTOAOYia XPNOIKOTTOIOUVTAl EIDIKOI KAVOVEG.

BaaiAeiog 2. Toétoog 92



Alaxeipion ZnuaciohoyikAg MAnpogopiag yia o Aidxuto YTToAoyiopo

Opiopédg 3.5. Kavovag Tadivounong Karaoraong (Situation Classification Rule,
SCR)

Kavovag Tagivounong Kardotaong €ival évag Kavovag TTou opidel, JEow avaykaiwy N
IKOVWV KOl avaykaiwv ouvenkwy, JIa KatdoTaon Tou XPNoTn, Tou KOUBou 1 Tou

TTePIBAANOVTOG. H yevIKA pop@r evog TETOIOU Kavova givai:

SCR;:=S1A...ASkA (vali op Vi) A (vala 0op V2) A ...A (valm op Vi) 2 Si (SVsi, TVs))

otrou i>k, {S1, ..., Sk, Si} € S kalI TO > OnAWVEl avayKadieg oUVONRKEG OTO CWHPA TOU

Kavova (To = XxPpnOIYOTIOIEITAI VIO IKAVEG KAl avayKaieg ouvlnkeg). To SVs; gival n xwpIkn
eykupotnTa Tou SCR;. Mévo ol kataoTdoelg S; TTou €ival UTTOKAGOEIG TNG Se ITTOPOUV Va
€XOUV XWPIKN €eyKUpOTNTA (0 QUTO TO KEPAAAIO QOXOAOUUAOTE HMOVO HE TETOIEG

KataoTaoelg). To TVs; gival n xpovikh eykupdtnta Tou SCR.

KdBe ouvbnkn O0TO0 cwua Tou Kavova PTTopEi va atmoTiunBei o€ pia atmd TIG akOAoubeg

TINEG KaTAoTaoNG (Status values):
Ayvworn (Unknown): n kKAGon TTAaiciou TG ouvlnkng ogv avrikel o1o LCy

AAn6ng: n kAdon tAaiciou NG ouvlnkng avrikel oto LCy KAl N OUVOAKN IKQVOTTOIEiTAl

atroé TN TPEXOUCA TIPA TNG KAAONG QUTAG

Weudng: n kAGon TmAaigiou Tng ouvBnkng avnkel oto LCy Kal n ouvlnkn O&v

IKQVOTTOIEITAI ATTO TN TPEXOUOA TIWA TNG KAAONG AUTNG.

O1 ouvbnkeg TToU aTroTigoUvVTal O€ oAnBeic 1 weudeic kalouvtal TommkéC (local
conditions) €1TeIdf PTTOPOUV va aTTOTIMNBOUV aTTd TOV idl0 TOV KOUPO, VW Ol OUVOAKES
ME dyvwaoTn KaTdoTaon ovoudalovTal ammouakpuauéves (remote conditions). O1 TEAeUTaieg
QUTEG OUVONKEG €ival auTéG TTOU TEAIKA CUPUETEXOUV O€ I aitnon TTAaiciou. H aitnon

TTAQICiOU TTOU dNMIOUPYEITAI ATTO AUTEG KANPOVOEi TIG TINEG SV Kal TV,

TéNog, kGBe SCR éxel éva «emmimedo okavdaAiouou» (trigger level). Autd 1o €TTiTTESO
gival yia iy 1ToU deixvel TTOCO KOVTA €ival 0 KavOvag OTO va eKTEAETTEI (gival SnAadn o
apiBudg Twv TOTTIKWV OUuvONKWV TToU €ival aAnBeig TTpog TO OUVOAO TWV TOTTIKWV

ouvenkwv). H xpAon Tng TINAG auTng TTeplypageTal otnv evotnta 3.3.5.

O1wg €xel NON avaepBei, oI KATAOTATEIG XPNOIMEUOUV OTO Va KaBopifovTal Ol EVEPYEIES

TWV EQAPPOYWYV HE Eva ONAWTIKSG TPAOTTO.
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Opioudg 3.6. Kavovag Evépyeiag (Action Rule, AR)

Kavévag Evépyeiag eival évag kavovag TTou opidel TIG EVEPYEIEG TTOU TTPETTEI va Yivouv av
OAEC O OUVOAKEG OTO CWHA TOU IKavoTrolouvTal. Mo TTapadelyua QuTEG Ol EVEPYEIES
MTTOPEI va gival KANoeIig neBddwv (av utrooTtnpifovtal armmo Tn YAwooa Kavovwy TTou
xpnoigotroigital). O1 ouvlAkeg TTepIAaUBAvVOUV KATAOTAOEIG, Kol Apa €UPECA, TIPEG

TTAaIoiou. H yevikr pop®r evog TETolou Kavova gival:
ARi - S1 A Sz/\ VN Sm - KdTTOIG_EVépYEIG (SVARi)

4TTOU N TTAPAPETPOS SVari SNAWVEI TN XWPIKH EYKUPOTNTE Tou. 2

Mapadsiyua

To ak6AouBo TTapadelyua egnyei KAAUTEPA TOUG AVWTEPW OPICHOUG. AG UTTOBEOOUUE OTI

évag KOUPog N1 €xel uévo éva aioBnThpa BEpUOKPACIiag Kal TOV KavOva eVEPYEIQG:

Fire - BroadcastAlert (100)

TTOU onuaivel 6T av avixveutei wTid oe pia euBéAcia 100 xwpIKWY Povadwy, TOTE O
KOUPBoG Ba TTpéTTel va ekTTEPWEl pia TTpogidoTroinon. ‘Eotw ettiong 611 n katdoTtaon Fire

opietal atmd Tov akdAoubo SCR:
Temperature>80 A Humidity<10 -2 Fire (100, 10)

otmou 10 100 (SV(cRreg) UTTOBNAWVEI TNV EPPREAEIO OTNV OTTOIA OI TINEG BEpPOKPATiag Kal
uypaciag gival €ykupeg. H Tiun 10 (TVcreg), OpiCel TOOO cuxva Ba petadidovral oTo
OikTUO oI aITho€IS TTAQIoioU yIa TIG KAAOEIG TTou Oev gival dIaBEoINES TOTTIKA (SnA.
uypagcia oTnv TTEPITITWON MAG). ZUVETTWS 0 KOPPBOG N1 Ba dnuioupyei Kal atTooTEAAE
KaBe 10 xpovikég povadeg pia aitnon CReq tNG HOPPNG:
Humidity<70

Kail autr} Ba @Tdvel pdévo og kOuBoug evidg 100 xwpikwv povadwy. OTtav KATToI0G atrd
auToUG TOUuG KOUPBOUG TTou €xel aioBnTApa uypaciag IkavoTrolei Tn ouvlnkn Tng CReq
(1T1.X., N Uypacia va gival 5 povadeg) Ba TTPOXWPNOEI OTNV EUPUEKTTOUTT) TNG ATTAVTNONG

TTAaigiou CRes:

Humidity=5 (100)

12 O1 KaVOVEC EVEPYEIDC BEV EXOUV XPOVIK EYKUPOTNTO
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n otroia etriong B6a @Tacel o€ GAoug Toug KOuPoug o€ eupéAcia 100 xwpIKWwV Povadwy.
Na onpeiwdei 611 o1 6poi Fire, Temperature kar Humidity Ba mpéTrel va £Xouv opIoTei OTIG

QVTIOTOIXEG OVTOAOYIEG.

3.2.3 Emkoivwvieg Kal AAAeG uTTOBEOEIG

MNa 1o emiTedo ETMKOIVWVIWY N Bacik utrdéBeon TTou KAVOUUE gival OTI Oev €XOUME
OIKTUAKA TTPWTOKOAAQ uwnAou emmirédou Kal 0TI n avTaAAayr TTAnpo@opiag yivetal yéoa
ammd TTapaAAayEG OXNPATWY EUPUEKTTOPTIAC. H emkoivwvia Baciletal o€ dIETTAPES
MIKPNG ePPBEAEIOG OTTwG TO ZigBee, 10 IEEE 1609 WAVE kai to IEEE 802.11 (ad hoc
mode). AId@opa ATTOdOTIKA OXMNMATA EUPUEKTTOPTTAG €xouv TTpoTaBei oTn BIBAIoypagia,
OTTwg n emdnuikh didxuon TAnpogopiag [81], 10 gossiping [82] kAT. Mia akoun
utTéBeon eivail 6T uTTapyouv Katrola €18Ika Tredia (flags) oTIC eTTIKEQAAIDES TWV TTAKETWV

TTOU 0piCouV TO TUTTO TOU PNvUPATOoG (aitnon TTAaiciou, atrdvrnon TTAQIgiou).

TENOG, TO TTPOTEIVOUEVO OXNPa UTTOBETEl éva TTEPIBAANOV €@apuoywy PE Ta akOAouBa

XAPOKTNPIOTIKA:
e OMAol o1 k6ol gival KIvnTOi,
e Oev yiveTal Kapia uttéBeon yia To TTOCOI Kal TTo101 KOPBOI pEpouv aioBnTAPEG,

e OMAol o1 KOpBor gival TTPéOuPol va OuveEPYOOTOUV €TOI WOTE va WTTOPOUV va
EKTEAEOTOUV Ol EQAPPOYEG ETTIYVWONG TTAQICIOU TTOU €ival E€YKATEOTNUEVEG O€

auTtoug,

e KGBe KOUPBOG MTTOPEi va TTpocdiopicel TN Béon Tou (e Tn PonBeia KATTOIOU

KatdAAnAou aioBntApa, 1.X. GPS)

3.3. ApXITEKTOVIKI) ZXNMNATOC

3.3.1 Pon Epyaociag
KdaBe kOuBOG pTTopE va €XEl KATTOIOV ATTO TOUG TTAPAKATW POAOUG:

1. Amrwv lNMAaigiou (Context Requestor, CR), av 0 kOupog ¢ntdel TiuéG TTAaIgiou atro
AaAAoug koupoug.

2. Avaueradorng lNAaigiou (Context Relay, CRel), av o kOupog dev €xel TOUg
aIo0ONTAPES TTOU aTTaITOUVTAl ATTO Wia aitnon TAaioiou | dgv evBIQ@EPETAl YIa TA
TTepIExOPEVa Twy atravTiocwy TTAaiciou. O1 CRels atmAd mpowBoulv Ta unvuuaTa

TToU OEV £XOUV EavaTTPOWwONOEI.
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3. Tapoxoc lNMAaigiou, (Context Provider, CP), av o KOuBOg €xel aioOntpeg Kal

MTTOPEl Va oTeiAel ae GAAOUG KOPPBOUG KATTOIO TUTTO TTAAICIOU.

2& KABE KOUPBO UTTAPXEl €va OTIYMIOTUTTO TNG OVTOAOYiag TTAQICiou Kal TNG ovToAoyiag
KaTtaoTaoswy, KaBwg Kai ol kavoveg SCR. KdBe epappoyn, META TNV €yKATAOTAON TNG
o€ éva KOPPO, TTPOOBETEI TOUG KAVOVEG EVEPYEIAS TNG (Kal TTIBAVWGS KATTOIOUG ETTITTAEOV
SCR) o1n Bdon yvwong Tou. Av 0Ol KAVOVEG EVEPYEIAG KATTOIAG €QAPUOYNG TTEPIEXOUV
KATOOTAOEIG PE QTTOUAKPUONEVES OUVONKES TOTE dNUIOUPYOUVTAl KAl aTTOOTEAAOVTAI Ol
avTtioToixeg aitioelg mAaioiou. Otav pia aitnon @taoel oc éva MNdapoxo lMAaiciou TOTE
EYYPAQETAI O0€ autdv oav @iAtpo cuuBavro¢ (event filter). Otav 10 oupBdv TTOU
IKAVOTTOIEl aUTO TO QIATPO OKAVOOAIOTEI aTmd KATTOIEG TINEG aioOnTpwv oTov époxo

MAaiciou, n avtiotoixn Atravrnon MNAaiciou atrooTEAAETAI OTO BiKTUO.

To oxiua auto cival pia TapaAdayr evog oxAuaTog content-based publish/subscribe,
KatdAAnAa TTpocappocuévo ota TTePIBGAAovTa NopadikoU YTTOAOYIGHOU. ZUYKEKPIPEVA
K@Oe publisher (CP) civai etriong kai diapecoAapntig (broker), agol Tta cucTthuarta
publish/subscribe yia dikTua pe uwnAd pubpd aAAayrig TnG TotToAoyiag Toug Ba TTPETTE
va atmoBnkeuouv Ta QIATPa CUPBAVTWY TTOAU KOVTA OTIG TTNYEG TTANPO®OpIag. ETTiTTAéoy,
AauBdvel xwpa kal KAamolo €idog emKAAuwng (ouvaBpoiong) Twv subscriptions
ETTEKTEIVOVTAG auToUG TTou ouvavTd kaveic ota diktua 1Tou Bacifovral ota dedouéva

(content-based networking) [83].

3.3.2 Xxediaon Airouvta MNMAaiciou

‘Evag arrwv mmAaiciou (CR) ptropei va OUAAEEEN TINEG TTAQIGIOU TTOU ATTAITOUVTAI OTTO TN
Baon yvwong Tou (Kavéveg Evepyeiwv kal Kavéveg Tagivounong Karaotdoewv) kai dev
MTTOPEI Va TIG TTapdgel o idlog. 210 Context Foraging 1o0xUouv o1 akOAouBeg apxEG, EKTOG

Q1T QUTEC TTOU ava@EPOBNKaV aTNV €10aywyn Kal agopouv aTnVv atmmodoTIKOTNTA:

e O1 miyég TAaiciou TTou AapBdvovtal ammd TG Atraviioelg MNAaioiou gival xwpikd
EYKUPEG.

e O1 miyég TTAaIoiou gival «QPECKIEGH, dnAadR AaupdavovTal PoAIg dnuioupyouvTal,
TTapEXovTag €10l KA €uaiobnoia 6cov agopd oTnv avixveuon aAAaywv OTIG
KataoTdoel. Aev  TPOPAETTETAlI N TTPOCWPEIVA)  ATTOBNKEUCN  TTANPOYOPIag
TAaiciou (context-caching).

2tn Aiota 3.1 @aivovtalr o aAyopiBuor 1Tou uAotroiouvtal otov CR. O aAyépiBuog

requestContext ptmopei va exkteAgital TepIodIKA (yia kaBe SCR) A 61T0TE KATTOI01 KAVOVEG
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gival TTOAU kovtd oTo va ekteAeotouv (BA. kar evotnra 3.3.5). O aAyopiBuog

responseHandler exteAeital 61roTE pIa véa CRes Aaupaveral ammd tov CR.

function requestContext

Input: SCR: an array of all SCRs

1: while true

2: fori=1 to SCR.length do

3: if SCR[i].hasRemoteConditions()

4:  then sendRequest(SCR[i].remoteConditions);
5

6

7

end for
rescheduleRequest(SCR][i].remoteConditions, SCR][i].TV);
: end while

function responseHandler

Input: CRes: the array that contains all conditions of the Context Request,
SuppClasses: the array of all context classes supported by the node

. if isSpatiallyValid(CRes) then

2: if CRes.classes not in SuppClasses then

3: assert(CRes);

4: fireRules();

5: forward(CRes);

AioTta 3.1. Anuioupyia aitTnong TAaiciou Kal XEIPIOCNOG ATTAVTNONG TTAICioU

—

3.3.3 Zxediaon NMapdoxou MAaiciou

KaBe koupog 1Tou utropei va yivel MNMapoxog MAaioiou €xel pia dopr €upeTnpiou TTOU
XPNOIMOTIOIEITAl YIa OUO OKOTTOUG: d) 0av UNTPWO YIa OAa Ta @IATPA CUPPBAVTWY TTOU
AauBavovrtal atrd TIG AITAOEIG, KAl B) oav évag uNXaviopdogs yia To Taiplaoua CUuBAavTwy

(VEwV TIHWV a100nNTAPWY) PE QIATPA CUUBAVTWYV.

H Baoikn 1©éa eivalr 611 o1 airjoeig mAaigiou eyypdgovtal (uali e KATTOIoOUG XPOVOUG
AENG) o€ auTto 1o gupetrplo. O TINEG a1oBNTHPWY TTOU TTAPAyovTal, EI0EPXOVTAl ETTIONG
o€ auTd TO €UPETAPIO €TOI WOTE OI TIUEG TWV AICONTAPWY TTOU TAIPIACOUV UE KATTOIA
QiATpa va odnuioupyolv cupBdvia TToU KuKAOQOpoUv oTo OiKTuO, UTTO Tn HOoP®n
Atravticewv [MAaioiou. ‘ETol, autd 10 €upetApio Asitoupyei oav pnxavy Trpowlnong
MNVUPATWY TTOU OUVAVTATAI TUTTIKG o€ OpOopoAoyNnTEG hE Baon To TrepiexOuevo [83]. Auto
TTOU TTPETTEI VO ONPEIWBEI gival 0TI OTIG ATTAVTACEIG avaTiBETal ETTIONG MIA TIMA XWPEIKAG
EYKUPOTNTAG TTOU €ival n UEYIOTN ATTO TIG QVTIOTOIXEG TIMEG TTOU TrepIAauBdavovTal oTa
oToixeia TG atrdvrnong (€101 woTe va dlao@alioTel OTI OAOI Ol OXETIKOI aIToUVTEG Ba

AGBouv Tnv atrdvrnon).

H doun autou Tou eupeTnpiou atrelkovifeTal oTto 2xAua 3.3. & autd TO EUPETHPIO, Ol
Tivakeg FILTERS kai EQUALS cival Ta&ivounuévol. O Ttrivakag FILTERS Ttepiéxel Ta

@iATpa oupPBdvTwy TTOU €ival OuCIAoTIKG OuvOnkeG PeE KAAoeIC TTAaigiou. Autd
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AauBavovTtal pe TG e10epxoueveg CReqs kal o Trivakag gival Tagivounuévog o€ @bivouoa
o€Ipd yIa Toug TEAEOTEG ‘<’ Kal ‘<=" kal o€ auouoa yia 6Aoug Toug GAAoug TeAeoTEG. Ol
TAGIVOUNUEVOI TTIVOKEG XPNOIUOTTOIOUVTAl ETTEION Ol AVAYVWOEIG OE AUTO TO EUPETHPIO
(véeg TG TTAQIciou TTOU TTApPAyovTal ATTO AIOONTAPEG) AVAMEVETAI va €ival TTOAU
TTEPICOOTEPEG ATTO TIG EI0QYWYES (EYYPAPES VEWV QIATPpwY oupPBdavTwy). O TTivakag
EQUALS atroBnkeuvel etriong @iATpa cuuBaviwy Kal aTToTeAEl pia BeATIOTOTTOINON VIO
TNV atroQuyn TTEPITTWV QIATpwv. INa TTapddeiyua, yia 1o cupBav “contextClass[1] = 227,
dev dnuioupyeital éva véo QiATpo oTov TTivaka FILTERS Tou TeAeoT ‘=" KaBW¢ auto Ba
gixe emkAAuwn pe éva aAo @iATpo (“‘contextClass[1] >20"). TéAog, o1 xpdvor Aréng
(timeout) xpnoIPOTTOIOUVTAI VIO TNV AUTOPATN dlaypa@ry Twv QIATPpwY TTou €xouv AREEl
Kal ol TINEG SV yia va kaBopileTal n XwWPEIKr eykupdTnTa OTIG aTTavThoEelg TTAaioiou. H
Niota 3.2, TTEPIyPA®El TTWG XPENOILOTIOIEITAI AUTO TO EUPETAPIO VIO TO XEIPIOPO TWV
aIroswy otoug CPs.

value timeout SV

EQUALS: array

22 212 10

20 30 33 value
contextClass[1]
o 2:20 | 2:30 | 2:40 timeout
[ ) 100 120 60 SV
]

ORONO

contextClass[N] FILTERS: array

op: array

ZxAua 3.3 To eupeTpPIo TWV QPiIATPWYV CUUBAVTWYV

function requestHandler
Input: CReq: the request object, SuppClasses: the array of all context classes
supported by the node
: for i=1 to CReq.conditions.length do
: begin
ifisSpatiallyValid(CReq.conditions]i])
if CReq.conditions]i].contextClass in SuppClasses then
subscribeEvent(CRegq.conditions]i]);
end;
: sendRequest(CReq);

NOORWON 2

function subscribeEvent

Input: CReq: an atomic context request, index: the index of Figure 3.3.
1: if CReq.op not in index[CReq.contextClass].op then

2: newOp = index|CReq.contextClass].op.add(CReq.op);
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3: newOp. FILTERS.add(CReq.value, CReq.timeout, CReq.SV);
4: else

5. filter = index[CReq.contextClass].op[CReq.op]. FILTERS;

6: filter.addFilter(CReq.value, CReq.timeout);

function addFilter

Input: CReq: an atomic context request, index: the index of Figure 3.3.

1: currentValue = index[CReq.contextClass].op[CReq.op].FILTERS.getValue(1);

2: if CReq.op = >’ and currentValue > CReq.value or

CReq.op = >=" and currentValue >= CReq.value or

CReq.op = ‘<’ and currentValue < CReq.value or

CReq.op = ‘<=’ and currentValue <= CReq.value then

then this.addFirst(CReq.value, CReq.timeout, CReq.SV);

else if CReq.value in this.value then
this.rescheduleTimeout(CReq.value, CReq.timeout, CReq.SV);

else
this.add(CReq.value, CReq.timeout);

if CReq.op = ‘=" and CReq.value >

index[CReq.contextClass].op['<’].this.getValue(1) and CReq.value <

index[CReq.contextClass].op[*>].this.getValue(1) then
index[CReq.contextClass].op[‘="].filters.add(CReq.value,
CReq.timeout, CReq.SV);

10: else

11: this.addEqual(CReq.value);

PN AW

©

AioTa 3.2. Xeipiopog aitnong Aaiciou oToug TrTapoxXoug TTAaiciou

Etre1dn o1 vouadikoi KOupol JeTakivouvTal ouxva dgv gival emOuunTo va atrobnkeuovTal
OAa 1O @iATpa oupBdaviwyv €T adpioTov OTo eupetrplo. lMNa autdé 10 Adyo
XpnoigoTtroloUpe Xxpovous AnEng yia Ta @iAtpa. O aAyoépiBuog otn Aiota 3.3 xeipietal Tn
ANgN Toug. AuTtoi o1 xpdvol gl0ayovTal O€ €V TUTTIKO XpovoTrpoypauuaTioTh (scheduler).
O aAy6piBuog atropakpuvel Ta  Anyuéva  @iATpa ammd TO €UPETAPIO KAl TOV
XPOVOTTPOYPANUATIOTH, KPATWVTAG TO EUPETAPIO OE CUVETTA KataoTaon. ‘ETol, av évag
Trivakag EQUALS cival ouvdedepévog ae éva atoixeio Tou FILTERS tou trpokeital va
aQaipebei, TOTE €iTe TO OUVOEEl e Eva AANO OTOIXEIO €iTE €yypAPEl TO OTOIXEIO TOU oAV
véa QIATpa oTov TTivaKa ToU TEAEOTH ‘=’ (n OeUTEPN TTEPITITWON I0XUEI av ANEEl TO QIATPO
“contextClass[1]>20” Tou Zxn\partog 3.3). OTTwg gaiveral oTn ypauun 6, e Tnv diaypaen
evog atoixeiou Tou Trivaka FILTERS, o oxeTikog Trivakag EQUALS, av uttdpxel,
ouvOEeTal OTO APIOTEPO OTOIXEID. AUTO OQEIAETAl OTNV TAGIVOUNGON TWV TTIVAKWY
FILTERS
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Algorithm filterExpired
Input: expFilter: the expired filter, index: the index of Figure 3.3
. if expFilter.op != ‘=" and expFilter =
index[expFilter.contextClass].op[expFilter.op].FILTERS.get(1) then
if expFilter.equal is not empty then
for alli in EQ do
index[expFilter.contextClass].op['="].FILTERS.add(i.value, i.timeout, i.SV);
. else if expFilter.equal is not empty then
move(expFilter.equal); //move the equal array to the left filters item
. FILTERS.remove(expFilter); //removes it from the filters array and the scheduler

—

NODRWDN

Aiota 3.3. AN Twv QiATpwV cupBavTwy

3.3.4 EIOIKEG TTEPITITWOEIG

Me 1n PonBeia Twv avwTépw aAyopiBuwyv, uTTOPEI va uAoTroinBei éva oxnua
OUVEPYOQTIKAG aviXveuong CUPBAVTWY TTOU va €XEl MIKPH ETTIBApUVON. Ta TTAEOVEKTHUATO
TOU OxXNUartog e€ival OTI dev yivovTal OUVEXEIG £pWTAOEIS TTPOG To OikTuo (polling),
MNXOVIOPOG TTOU gival €CAIPETIKA aTraiTnTIKOG o€ TTOPOUG, Kal Ta QPIATpa TToU dev gival
TTAéOV XPAOIPa atTouakpuvovTal. ETiTAéov, autd 1o oXANA avTIMETWTTICEl KOAG TIG £€AG

TTPORBANMATIKEG EIBIKEG TTEPITITWOEIG:

A) O CR oeuyel atrdé 1 B6€on TOoU agou éxel oteidel yia CReq: Ze auth
TepITTwon ol kéuPol CP otéAvouv atraviioelg mTAaioiou povo péxpl va AAgouv Ta

@iATpa Tou ouykekpipgévou CR.

A.1) AKOua XelpoTepa, PEPIKES aTTAVTHOEIG TTAaIciou yia auTr) Tn CReq, 1Tou dgv
gival TTAéov XwpIka €yKupeg, @Tavouv aTtov CR TToU €x€l ATTOMAKPUVOET atTd TNV apxIKA
Tou B€0on: H TTapAPETPOG TNG XWPIKNG EYKUPOTNTAG OTIG ATTAVTHOEIS TTAICIOU ETTIAUEI

auTd 1o TTPORANUQ.

B) O1 CPs pe gyyeypauuéva @iATpa cupBdaviwy, @euyouv pakpid amd tov CR
TTOU Ta €0TEINE: Z€ QUTH TN TTEPITITWON Ba ammooTEAAOUV aTTaVTOEIG TTAAICioU OTn
YEITOVIA TOUug pévo PEXPI va AALOUV Ta OXETIKA QiATpa. ECAAANouU, o1 VEol yeiToveG UTTOPEI

vVa VOIOQEPOVTAI VIO AUTEG TIG TIMEG.

Opwg, pia mlavr TTEPITITWOoN TTOU UTTOPEI va TTPOKUWEI Kal av OEV TNV XEIPIOTEI TO
oloTnNua JTTOpPEl va €TTnpPedoel TNV euaioBnoia Tou (6ocov a@opd Tnv E£TTiyvwon
KaTtaoTaong kabe kKOuPou) gival n €ENG:

‘Evag CR atmootéMel pia CReq yia pia kKAaon TtAaiciou C pe PEYAAN XPOVIKN
eykupotTnTa (OnA. Anyel petd ammd apkeriq wpa). Na utrevBupiooupe OTI pia PeydAn

XPOVIKN €ykupoTnNTa €ival €mBuunt €meidf Peiwvel T OIKTUAKN Kivion Kal Tnv
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KatavaAwon aAwv TTopwv Tou KOUPBou TTou atraitouvtal yia Tn didxuon Twv CReq.
YtoBéToupe 6T Kavévag yeitovag Tou CR dev givar CP yia tn ouykekpiuévn KAGon
TTAaioiou. TOTE, akpIBwWG PETA TNV attooToAr} TNG CReq, gugavidetal évag véog KOPPBOG
OTn YEITOVIA TOU TTOU UTTOPEI va aTTavTAcEl OTNV QITNOTr TOU. X€ AUTH Tn TTEPITITWON O
KOUPBOG autdg Ba PTTOPECElI VO OUYXPOVIOTEI HE TOUG UTTOAOITTOUG Kal VO TTPOCQEPEI TN

TTANPo@opia TTou dIaBETEl, JOVO apoU AALEl N aiTNoN KAl ETTAVEKTTEPNQPOE pia véa.

Na va putropouv o1 KOUPOoI va XEIPIOTOUV [id TETOIA TTEPITITWOT), KABEVAG atrd autoug Ba
TTpéTel va avapetadidel I CRegs 1Tou AapBdavel atmmd Toug UTTOAOITTOUG I TTOU €XEl
dnuioupynoel o idlog, o€ OAOUG TOUG AUECOUG YEITOVEG TOu, KABE Qopd TToU TTaPATNEEI
aAayry otnv ToTroAoyia TngG verroviag Tou. Opwg Oev ouutrepIAGBape auth Tn
AEITOUPYIKOTNTA OTO TIPOTEIVOPEVO OXAMA KOBWG KATTOIEG APXIKEG TTPOCOUOIWOEIG
€deigav o1l €l0ayel onuavtik empBdpuvon o€ emiTedo apIiBUoU aviaAAaocoduevwy

MNVUPATWV.

3.3.5 Lazy Context Requesting

‘Evag akdun unxaviouog yia Tn BeAtiwon Tou oxfiuaTtog Context Foraging €ival to “Lazy
Context Requesting” 1mou kaBopilel TTwG Kal TOTE Ba TTPETTEl va dnuioupyouvTal Ol
CReqgs. Autd atraiteital €meidf KATTOIO KATAOTACON MPTTOPEI va pnv UTtdpéel ToTé i va
TTOPATNPEITAI JOVO OTTAVIA. Z€ AUTH TN TTEPITITWOT, TO OXAKA OTTWG £XEI ON TTEPIYPOPEI
d¢ev gival Tapa oAU aT1rodoTIKO. Na TTapddelyua, ag uttoBéoouue Tov akdAouBo kavéva
SCR:

(Temperature>80) A (Humidity<20) A (Smoke=true) - Fire

Emriong, utmmoBétoupe 611 0 KOUPBOG pTTOpEl va TTapégel TINEG uypaciag (humidity) kai
evoeiteic UtTapéng katrvou (smoke). Autég dnAadr cival o1 TOTTIKEG OUVORKES TOU
kavova. Mpoeavwg, n Xxprion Tou oXNPATog pag atn TepimTwaon mou Smoke=false kai
Humidity>=20 odnyei oe dokotrn ommatdAn Topwyv, agou n karaotacn Fire dev Ba
TTapatnEnBei TToTé, akOua Kal av ol TINEG Beppokpaciag TTou Ba An@Bouv atrd Toug

YEITOVIKOUG KOPBouG gival upnAoTepeg atrd 80 Babuoug.

lNa va pnv taparnpeital T€Tola AOKOTIN ATTOOTOA] AITAoEwVv TTAaigiou, n dladikaoia
dnuIoupyiag Toug Ba TTPETTEI va PNV €ival oTATIKA GAAG va TTpocapuOleTal KAl QuTH OTNV
uttdpxouca TTAnpo@opia TAaiciou. H Baoikr 16éa gival o011 évag kOuPog otéAvel CRegs,
TTOU TTPOKUTITOUV atrd éva kavéva Tagivounong Katdotaong, oto OiKTuo PJOvo OTav ol

TOTNKEG TIMEC TTAQICIOU IKAVOTTOIOUV TIG TOTTIKEG OUVONKEG Tou Kavova. AnAadn
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TIPOTEIVETAI £VAG PNXAVIOPOG TTOU TTOPAKOAOUBEI ouveXWS TO €TTITTEOO OKAVOAAIOUOU
(trigger level) Twv SCR. MOAIG 10 eTTiTredo €vOg kavova Eeepdoel éva Oplo, TOTE N
oxeTik) CReq extméptretan (dnAadn kaAcsital n ouvaptnon sendRequest). To 6pio autd
YEVIKA PTTOPEI va €apTATal ATTO T ONUACIQ/TTPOTEPAIOTATA TOU KAvOva (TT.X. Ol KPIoI|Ool

KAVOVEG €XOUV XauNAGTEPO OpI0) 1) AAAN YVWON TTOU UTTOPEI VO £XOUE YIa TOV Kavova.

3.4. Armoriunon Emdoocswv

lNa va amoTmiyfooupe TIG €MOOCEIC TOU CUCTAUATOG EKTEAECAUE MEPIKA Oevapia
TIPOCOWPOIWONG, OTA OTIOIA TO CUYKPIVAUE PE €va AANO OXNUA TTOU IKAVOTTOIEI ETTIONG
TTOAAEG aTTd TIG ATTAITAOEIS TOU OUCTHAUATOG. TOo oxnua autd 1Tou ovopddletal Context
Polling (CPol yia cuvTouia) €ival apkeTd 1m0 a1TAG OTOV TPOTTO AEITOUPYiag Tou, aAAd,
KATA Tn yvwun MOg, @aivetal va gival Pia atrd TIg KAAUTEPEG EVOAANAKTIKEG TTPOOEYYIOEIG

OTO OUYKEKPIYEVO BENQ.

2710 CPol, ka6e Context Requestor oTéAvel repiodikd CRegs otoug dAAoug kOupBoug. Av
ol Context Providers, ikavotroloUv KATToleG QITAOEIS (I €0TW PEPN AUTWYV), ATTAVTOUV
QUEOWG ME TIC TIMEG TOUG Kal diaypd@ouv Tnv avtiotoixn CReq. 'ETol, TO oxAua autd
gival apvruov (stateless, un diatfipnon TANPoOPOpPIag KATAoTAoNG), KATI TTOU €ival Kal
éva ammd Ta TTAeOVEKTAMATA Tou. Opwg, 10 Bacikd TPORANUG Tou eivalr 611 600 n
TEPIOdOG TNG ATTOOTOANG AITocwv augavetal, ol CR putropouv OAo Kal 1o dUCKOAQ va
avTIAauBavovTal aAAayég oTnv TTANpo@opia TTAQICiOU TTOU TOUG evOIO@EpPEl. ATTO TNV
AGAAn, 6TTwg Ba dcifoupe Kal oTnV €TOMEVN €vOTNTA, AV N TTEPIOdOG TEBEI ion pe pia

XPOVIKH JovAda TOTE TO KOOTOG TWV ETTIKOIVWVIWV €ival TTOAU PeyAAo.

3.4.1 Napdauerpol Npooopoiwong
210 OEVAPIO TTPOCOUOIWONG TTOU EKTEAECANE XPNOIUOTTOINONKAYV OI AKOAOUBEC UETPIKEG:

1. ApIBuOG pnvupdtwy tmou avtaAlaxenkav (#Msg). MepihauBdavel 6Aa 1a CReq,

CRes kai TIG avTioTOIXEG TTPOWONCEIG TOUG OTTO TOUG EVOIANECOUG KOUBOUG.

2. Méoo T1Too00Td avixveuong katrdoTtaong (Average Situation Detection Ratio -
ASDR). Eivai 10 péoo SDR yia 6Aoug toug Context Requestors. To Situation

Detection Ratio yia éva CR i opileTal wg €¢AG:

A

B

BaaiAeiog 2. Toétoog 102



Alaxeipion ZnuaciohoyikAg MAnpogopiag yia o Aidxuto YTToAoyiopo

OTToU A: 0 apIBuog Twv SCR TToU ekTEAEOTNKAV OTTO TOV KOMPBO i, B: 0 apiBudg Twv SCR
TToU Ba £TpeTTe 10AVIKA va eKTEAECTOUV atmd Tov KOPPBo /. H mapdaueTpog-perpntic B
augavetal Kata €va KABE @opda TToU TTapATNEEITal EVIOG TNG TTEPIOXNG E£YKUPOTNTAG
Katrolou kavova SCR Tou kéuPou i évag ouvOuaouog TIHWY aloBNTAPWY TTOU IKAVOTTOIET

TIG OUVONKEG TOU.

AMN\EG PETPIKES TTOU XPNOIYOTTOIOUVTAlI OUXVA O cuoTAPaTa publish/subscribe, 6TTwg n
kaBuoTépnon (latency) Tng TTapadoong evog oupPAvToG/unNvUPATOG, OV gival XPrOIMES
oTnNV TTEPITITWOT] Mg €TTEId OAA Ta CUPPBAVTA €ival TOTTIKA yia TOV aiTouvta koupo. ‘ETol
N avapevouevn KabuoTtépnon MIAg atravinong TTAaIciou €ival yvwoTh €CapxAg Kal

eCapTdral a1rd TNV XWPEIKN EYKUPOTNTA TNG AVTIOTOIXNG QiTnONG.

To TTPWTO PEPOG TNG TTPOCOUOIWONG CUYKPIVEL TIG £MIOO0EIG TWV dUo oxnuatwyv CFor
(Context Foraging) kai CPol. 210 deUTEPO PEPOG TTPOOTTIABOUNE VA AEIOAOYOOUNE TN
XpPron Tou unxaviopou lazy context requesting. ‘Etol oto Mépog B ekTeAéocape Ta
mreipduata B1 kai B2 Trou eivar idia pe tTa A1 and A2 aAAG pe Tnv e@apuoyn Tng
OUYKEKPIPEVNG TTPOOEYYIoNG lazy context requesting.

O Mivakag 3.1 ouvoyicel TIG TTpoKaBopIouEvEG puBuioelg (Kal yia Ta dUO HYEPN) EVW O

Mivakag 3.3 TTapouciddel TIG TTAPAUETPOUS VIO KABE TTeipaua EexwpIoTd.

Mivakag 3.1. NpokaBopICHEVES TTAPAUETPOI TTPOCONOIWONG

Ap1Bu6G KOUPBWV 100
AlGpKeEIa TTPOCOUOIWONG 200 (XpOVIKEG HOVADEG)
MovTéAo KIvNTIKOTNTAG Random waypoint (BA. [84]):
Méyiotn didpkela TTavong: 20 (XPOVIKES
MOVADEQ)
EAGxiotn Taxutnta: 0 (uovadeg TaxutnTag)
ApiBu6g SCR ava CR 2
SV 1wv SCR 110
EuBéAcia emTIKOIVWVIOG 50 (XWPIKES HOVADEG)
AlaoTdoeIg Xwpou 500 x 500 (xwpIkEG HOVADEQ)

Emitredo okavdaAiopou yia 10 Lazy | 1 (dnA. Kai O1 2 TOTTIKEG CUVONKEQ)
requesting

Méoog aplBuog yerrovwy o€ éva Bripa | ~3
(one-hop)

O1 kavoveg SCR tou Mivaka 3.2 avatébnkav otoug CR yia 10 Mépog A:
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Mivakag 3.2. NpokaBopICHEVES TTAPAMETPOI TTPOCONOIWONG

Kavévag MABog CR
SCR+: (Temperature>80) A (Humidity <20) - Event 1 1/3 Twv CRs
SCRj: (GasA>40) A (GasB>50) - Event 2
SCR3: (Humidity <20) A (Smoke=true) > Event 3 1/3 Twv CRs
SCR4: (GasB>50) A (Smoke=true) > Event 4
SCRs: (Temperature>80) A (Smoke=true) > Event 5 1/3 Twv CRs
SCRe: (GasA>50) A (Smoke=true) > Event 6

AuTOG 0 dlaxwplopog Twv CR o€ Tpia ouvoAa, e Kavoveg TTou Ogv ETTIKAAUTITOVTAI OO0V
agopd TIG KAGOEIG TTAaIoiou, £YIVE yia va punv TTapdyouv OAol ol KOUBOI TIG idIEG AITAOEIG.
Av cuvEéBaive auTo ol aItRoElg Ba NTav KaTd KATToI0 TPOTTO «KABOAIKES», YEYOVOS TTou Ba

emnpéadle Tnv opBAOTNTA TWV ATTOTEAECOUATWV.
O1 kavéveg oto Mépog B, koivoi yia 6Aoug Toug CR eivai:
SCRy7: (Temperature>80) A (Humidity <20) A (Smoke=true) - Event 1

SCRg: (GasA>40) A (GasB>50) A (Smoke=true) > Event 2

Mivakag 3.3. NapAdpeTPOI TTEIPAPATWY TTPOCOHO0IWONG

Mépog A
Meipapa A1
MovTéAo KIvNTIKOTNTAG Méyiotn Taxutnta: 0, 1, 2, 4, 10, 20
MARBog CR 40
MARBog CP 40
Meipapa A2
MovTéAo KIvNTIKOTNTAG MéyioTtn TaxuTnTa: 2
MARBog CR 40
MARBog CP 40
SV twv SCR 60, 90, 120, 150, 180
Mépog B

Meipaua B1 (6uoia pe A1)

Meipaua B2 (6uoia pe A2)

O1 CR o710 Mépog A d¢ev gival Tautdxpova kai CP (dnA. dev éxouv kKaBoAou aiocbnTrPEQ).
>10 Mépoc B, o CR éxouv aiobnipec yia Humidity, Smoke ka1 GasB'. Kai ota 800
péEpN, o CP (eCaipwvTtag Toug CR oto Mépog B) éxouv évav aioBntipa o kabEvag Kai

KGBe kAdon tAaiciou TTapéxetal, Katd péoo 6po, atrd Tov idlo apiBud CP. Or TIég Twv

¥ Ta GasB kai GasA €ival UTTOBETIKOI QIoONTAPEC KATTOIWY XNMIKGWY OUCTGV

BaaiAeiog 2. Toétoog 104




Alaxeipion ZnuaciohoyikAg MAnpogopiag yia o Aidxuto YTToAoyiopo
aiocOnTpwyv TTaprRxenoav pia @opd Kai xenoidoTroiNdnkav yia OAEG TIG EKTEAEOEIC KABE
TelpdpaTog. O1 TIHEG auTéG gival Tuxaieg Kal n dla@opd duo dIadOXIKWY TIHWV OKOAOUBEI

Mia kavovikny katavopur N(0,1).

3.4.2 AmoteAéopara A§ioAdynong

Mia TTpwTnN Kal OXETIKA TIPOPAVAG Traparipnon €ivalr 0Tl av BECOUPE TN XPEOVIKN
eykupoTnTa OAwvV Twv SCRs oT10 oxfua Context Foraging ion pe pia xpovikr) yovada, To
oxAMa autd yivetal idlo pye To CPol (emmiong pe mepiodo pia Xpovikry povada), éoov
agopd oto ASDR. Opwg, to CFor petadidel TTOAU AiyOoTEPA PNnVUPOTA €EQITIAG TNG

ouvdabpolong TTou KAVEl OTIC ATTAVTACEIG PE TN BOABEIa TOU EUPETNPIOU.

Ta Zxnuata 3.4 kai 3.5 ouvoyilouv Ta atroteAéoparta yia 10 Treipaua A1. Auvo
TTapaAAayég Tou Context Foraging (CFor) kai duo tmmapaAAayég tou Context Polling
(CPol) ouykpivovtal (o1 apiBuoi PeTG T ovopata Twv oxnudatwv CPol kai CFor
UTTOONAWVOUV TN XPOVIKN €yKUPATNTA TWV QVTIOTOIXWV aITAoewyv TTAaigiou). OAa Ta
oxAuaTa ekTo¢ amd 10 CPol2 €xouv Trapopola IKavoTnTa avixveuong CUupBAavIwv
(ASDR). Oupwg 1a oxApata CFor avraAAdoouv apkeTd AiyoTepa punvuuara. EmimTAéov, o
TTAEOVAONOG punvUpdaTwy Tou CPol @aivetal TTwg augavetal ye Peyalo pubuo, evw Tou
CFor ypapuikd (Zxnuata 3.4 kai 3.6).

H augnon tou TV yia 10 CFor dgv ernpeddel onuavtikd TIG TINEG ASDR aAANG TTapéxel
ONUAVTIKN JEiwon Tou apiBuou Twv PeTadIdOpevwWY Pnvuudtwy. Avtibeta to CPol givai

TTOAU TTI0 uaicBbnTo o€ augnoeig Tou TV (Zxnuata 3.4 kai 3.5).

H augnon tng KIvATIKOTNTAG TWV KOPPWV £XEI €TTIONG PEYAAN €TTidpacn aTov apiBud Twv
MNVUpdTwy 1ou avtaAAdooovTtal oto CPol, evw uia TTOAU TTepIopIcPéEVn ETTIOPACN OTO
CFor kai dev €mmnpeddel TNV IKAVOTNTA aviXveuong cupBAavTwy Twv KOPPBwv. Mapduoia
OUNTTEPIPOPG TTapaTnPEiTal OTav autdveTal N XWPIKN EyKupoTNTa TWV Kavovwy. To CFor

€ival TTOAU 1710 avekTIKO o€ TETOIEG AAAQYEG Kal Oev pelwvel TNV TIR ASDR Ttwv kOupwv.

Otav o pnxaviopog Lazy Context Requesting €ival evepydg Ta atroteAéopara eival
TT0I0TIKG avaAoya. Opwg 10 TTARB0G Twv uNVUUATWyY TTou avTtaAAdooovTal gival TTEPITTOU
3-10 Qopég MIKPOTEPO O OUYKpIon PE TO atmmAd oxnua. Na onueiwBei emTiong Twg 10
oxfua Lazy Context Requesting xpnoipotroidnke kai yia to CPol oTta reipauara Tou
Mépoug B.
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ZxApa 3.7. A2: To ASDR oav ouvdptnon TnG XWPIKAG EYKUPOTNTAG TWV AITAOEWYV

ANN pia evdia@épouca Trapatipnon €ivar 0Tl av XPNOIYOTIOINOOUUE TN KAVOVIKA
MeTpIk ASDR yia to Mépog B, ol TIpéG TNG TTEQTOUV TTEPITTOU 0TO 20% (ZXApaTa 3.9 kal
3.11). Auto €ival kATl avauevopevo Kabwg ol kKOpBol Bacifovtal TTEPICTOTEPO CGTOUG
OIKOUG TOUG aIoONTAPES yIa TNV aviXxveuon aAAaywv oTnv KaTtdoTaor] TOUG TTapd OTOUG
aicbntpeg aAwv Mapdxwv MAaigiou. Autd Opwg dev onuaivel 6T ol KOPPBOI «XAvouv»
(0ev pumOpoUV va avTiAng@Bouv) kdamoia cupfdavra. O koufor €xouv TNV idla
«guaioBnoia» oe oupPavia aAAd pe TTOAU AlyoTepa pnvupata. Mo va @avei 1o
¢ekdbapa autd, ota Zxnuata 3.9 kal 3.11 divovral Ta ATTOTEAECUOTA YIO TN METPIKA
ASDR’ (o1 KQuTTUAEG TTOU @QaivovTal OTO €TTAVW PEPOG Twv OXNUATwy). To ASDR’ éxel
Tov idl0 ovopaoT pge 710 ASDR aAAG o TTapovopaoTig AapPBdaver uttown Tou POvo

OouvOUAOHOUG OTToU 2 aTTd TIG 3 OUVONRKEG IKAVOTTOIOUVTAl ATTd TOV idl0 TOV AIToUVTa
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KOuPo. MTTopei kKaveig va del 0TI auTEG oI TIMEG gival oXedOV idIEC HE AUTES TWV ZXNUATWYV
3.5ka1 3.7.

2TN TIPAYHATIKOTNTA, av Ol TIUEG Twv aiobnmpwv dev Atav Tuxaieg, 10 ASDR’
QVOUEVETAI VO €ival aKOPA TTIO BEATIWPEVO, ETTEIDN OI KATAOTACEIG OTOV TTPAYMOTIKO
k6opo dev ouvnBiletar va eCagavifovral aoTpaTTiaia, TTPIV Yivouv avTIANTITEG aTTo

KOVTIVOUG KOUBOUG.

80000
70000 - ,
60000 //”////A
50000 ///'——_—_——_-_——.\5\5\5\5\"‘“’////,
40000 - 4/////.///”////,

30000

2ooooir”///,

#Msg

10000 ___—— — " >
O 1 T T T T
0 1 2 maxspeed 4 10 20
—— CPol1 —a— CForL5 CForL10 —x¢— CForL20

ZxApa 3.8. B1: ApIOu6g unvupdTwy Tou avtaAAdxdnkav oav ocuvdpTnon Tng
MEyIOTNG TAXUTNTAG

O T T T T T 1
0 1 10 20
max speed
—eo— CPol1 —a— CForL5 CForL10 CForL20

—x— CPol1' —e—CForl5  ——CForL10' —=—CForL20'

2xApa 3.9. B1: To ASDR oav ocuvdptnon TnG MEYIOTNG TAXUTNTAG

BaaiAeiog 2. Toétoog 108



Alaxeipion ZnuaciohoyikAg MAnpogopiag yia o Aidxuto YTToAoyiopo

140000

120000 - /‘.

100000
80000 -

#Msg

60000 -
40000 -

20000 4 ///‘/

O n | | |
60 90 spatial Validity 120 150 180

—o—CPol1 —ea— CFor5 CFor10 CFor20

ZxApa 3.10. B2: Ap1Ou6g pnvupdTtwy Tou avtaAAdyxlnkav ocav ocuvdpTnon Tng
XWPIKNG EYKUPOTNTAG TWV AITHOEWV

0.8 —
x 06 N —
(=)
7]
< 04 %’0
\
_\\" o
0.2 = = —g y
0 T T T 1
60 0 Spatial VaIidity120 150 180
—e— CPol1 —a— CFor5 CFor10 CFor20
—¥— CPol1' —e— CFor5' —+— CFor10' CFor20'

2xAua 3.11. B2: To ASDR cav ouvdpTnon TnG XWPIKAG EYKUPOTNTAG TWV
AITAOEWV

3.5. 2uvaen Zuornuara

H e@apuoyr Tou oxnuartog publish/subscribe o€ 1600 duvapikd TTepIBAANovTa, OTTOU dEV

MTTOpOUV va  XpnolyotroinBouv dounuéva OikTua, Oev €XEl ATTOPEPEI  CNPAVTIKA

atmmoteAéopata PEXPI onuepa. BéBaia, To poviéAo publish/subscribe yia trepiBdAAovta

KIVNTWV KOUPBWV ATTOTEAEI M1 EVEPYR EPEUVNTIKI TTEPIOXN Ta TEAEUTaia Xpovia. Mepikég

OXETIKEG epyaaieg gival ol [85][86]. Ouwg, OAeg o1 epyaacieg Bewpolv OTI UTTAPXEI KATTOIO

adéunto acupuato diktuo (MANET) TTou uAoTtrolei KATTOI0 KATGAANAO TTPWTOKOAAO

OpopoAdynonG r €Xouv OOPEC DPOUOAOYNTWY YIA VA ETTITUYXAVOUV EUPUEKTTONTTH TWV

QAVOKOIVWOEWV CUHBAavTwy [88].
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H epyacia oTo [87] dev KaAvel TETOIEG UTTOBECEIG KAl £TO1 £XEI KATTOIQ KOIVA OTOIXEIO UE TN
OIkn pag Tpooéyyion. Opwg, eoTidlel oe GAAa TTEdia EQapuoyng oTa OTToIa Ta CUMPBAvVTA
gival o dopnuéva Kal o€ KAtrolo Babud Tpokabopiouéva. 210 OXAKA PaAg, Ol AITHOEIG
TAaiciou opidouv Ta OCUPBAvTa evOIOPEPOVTOG TTOU MTTOPEI va €ival OTToladnTIoTE,
avaAoya HE TIC ATTAITAOEIS TWV KOPBWYVY. AAAN pia dla@opoTroinon £YKEITal OToV OpIoUO
TNG XPOVIKNG eykupodtnTag. 210 Context Foraging avariBevral TIHEG eyKuUpOTNTAG OTIG
QITAOEIG, OTA QIATPO KAl OTIG ATTAVTOEIG, VW OTNV TIPOCEYYION Tou [87], N XPOVIKA
EYKUPOTNTA avatiBeTal ota dnuioupynuéva cuppavta. EmimmAéov, agiCel va onueiwOei O
10 oxAua Context Foraging &ev dnuioupyei TTivakeg ToTTOAOYIAG i avAAoyeg OOUEG

OedOEVWIV.

3.6. Zuumepdaouara
H Baoiki ouveiopopd TnG TTpoavagepbeicag Epeuvag oTo Tedio €TTiyvwong TTAaigiou

(context awareness) €ivai:

0 Opiopdg evog véou vyevikoUu TTAaiciou (framework) yia €@appoyEg
emmiyvwong TAaiciou o€ vopadikd TTepIBAAAOVTA, TO OTTOIO agIOTTOIE
TEXVOAOYIEG YVWOEWV (TT.X., KAVOVEG) Kal UTTOAOYIOHO KaTEUBUVOUEVO aTTd

ouppavra.

0 2X2xediaon e€vog pnxaviopou yia Tnv atrodoTIKr) aviaAlayry TTAnpopopiag

TTAQICiou O€ TTANPWG adouNTa JIKTUAKA TTEPIBAAAOVTA.

Ta 6éparta TTou avaAubnkav oTo KEQAAQIO auTd ava@EépovTal Kal oTn dnuoaicuon [153].
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4 TINAIZIO EZATOMIKEYZHZ YIMHPEZIQN ME TH XPHZH
2HMAZIOAOIAZ

4.1 Eicaywyn

Edw kal pepIkd xpovia £xel yivel Qavepry N oTPOPN TNG ETTIOTAKNG KAl TEXVOAOYIAG Twv
UTTOAOYIOTWV TTPOG VEQ UTTOAOYIOTIKA TTpdTUTIa. Kartapyryv, o MNMaykdéouiog lotég (Web)
eCehiooetal ammod 10T6G eyypd@wy O€ I0TO UTTNPECIWV KAl EQapPoywy. ETTiong, n taon
Tou Web 2.0 dvoite 10 0pouo yia Ta Kolvwvikd Oiktua (social networks) péow
KAIVOTOPWY EQAPUOYWY, Kal 0 ZNPaoioAoyikég 10Tdg, TTou €xel uAoTToinBei o€ KATTOI0
BaBuo, €xel eloaydyel véa epyaAcia yia Tn dlaxeipion yvwong Kal TNV avatTugn eupuwyv

OUCTNMATWV.

A6 TNV AAAn, O0Aa Ta TTedia epapuoywy, eite oto Web egite OxI, attaitouv TTponyuévn
AEITOUPYIKOTNTA KaI TO XProTn va gival Tavia oTo €TTKEVTPO TNG £@apuoyns (human-
centered computing). AUt n armaiToupevn €CATOUIKEUON QTTOOKOTIEI OTO va augnbei n
QTTOTEAECUATIKOTNTA TWV EQPAPUOYWYV, VO «KPUPTE» N TTOAUTTAOKOTNTA TOUG N va

TTPOOTEDEI EuUIa OTNV ETTIKOIVWVIO TOU AvOPWTTOU PE TN MNXav.

210 TTaPOV KEPAAaIO diEPEUVATAI TTWG UTTOPEI va €mMITEUXOEI 0 ouVOUAOHOS OAWV Twv
TTapatmavw (TexvoAoyieg lNaykoouiou IoTou, oUyxpoveg TEXVOAOYIEG avaTTapAoTaONG
YVWOoNG Kal ECATOUIKEUUEVEG EQAPUOYEG). Agv YiVETAI KAMIO UTTOBEON YIO OUYKEKPIPEVEG
epapuoyéG (TTapdAo TTou TO POCIKO KivnTPo yia Tn dnuioupyia Kal TTeEPIypa®r TOu
TTAQICiOU aQuToU NTAV 01 £CATOMIKEUUEVEG UTTNPEDieg Béong). H kUpia uttéBeon yia TIg
eQapuoyEG eivalr Ot gival oxedloOUEVEG HUE PAONn MOVTEAQ TTOU TTEPIYPAQPOUV TN
onuacioloyia Ola@OPwWY OVTIOTATWY TOU €KAOTOTE TTEdIOU €QAPPOYAG. AUTEG TIG
eQapuoyéG TIG ovopaloupe Semantic Web Enabled Applications (SWEA). Tlpiv
TTPOXWPHAOOUUE OTIG TEXVIKEG AETITOMEPEIEG KAl TIG TIEPIYPAPEG OUO TTPWTOTUTTWV

epapuoywy, divovtal KATToI0lI OPICHOI BACIKWY EVVOIWV.

Opiopdég 5.1. Semantic Web Enabled Application (SWEA). Mia e@apupoyry TT0oU
BaoileTal oe TEXVOAOYiEG ZnuaacioAoyikou loTou (ZI1). AuTh PTTOpEl va €ival hia yyeEVAG
uttnpeecia ZI 4 amAd va XpnoIYOTIoIEl OXETIKEG TEXVOAOYIEG (TT.X., ONUACIOAOYIK)
TNAeOpacon). MpakTik& €ival €QapuoyEéG TTOU avaTrTuooovTal Pe pueBddoug avdaTTugng

Aoyiopikou TTou BaacifovTal o€ ovtoAoyieg 21 kal kavoveg [89].
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Opioudg 5.2. lNpooapudoiuo (Adaptable) kai lNMpoooapuooTikd (Adaptive) 2ZuoTtnua. ‘Eva
ouoTnua  KaAeital TTpocapudoIgo  OTtav  EMITPETTEI OTO  XPAOTN va  OAAGgeEl Tn
OUMTTEPIPOPA TOU CUCTHHATOG aVAAOYQ PE TIG TPEXOUOEG AVAYKES Kal TTPOTIUACEIG. ATTO
TNV AAAN, €éva TTIPOCOPUOCTIKO oUCTNUA UTTooTnpifel auTh Tn duvartotnTa ue éva
auTopaToTtroiNuévo TPOTTO. AnAadr avTIAaUBAVETAI TIG ATTAITACEIS TOU XPHOTN SUVAMIKA
Kal puBpiel TN AiIToupyia TOU QUTOPATA WOTE VA TIG IKAVOTTOINOEI KATA TO PEATIOTO

duvaTto TpOTTO. AUTOi Ol OPICHOI €ival o€ CUPPWVia pe autoug Tou [90].

Opioudg 5.3. Eéarouikeuon (Personalization). H diadikaoia TTapoxng TePIEXOUEVOU 1
UTTNPECIWV OTO XPHOTN ME BAon TIC avAyKES, TIG TTPOTIMNACEIG, TA EVOIOQEPOVTA KAl TO
TAQiolo Tou (context) yevikdtepa. ZKOTTOG auThG TNG dladikaaoiag €ival n mpooapuoyn
TWV EQAPUOYWYV Il TOU TTEPIEXOPEVOU £TOI WWOTE VA €TITEUXBEI N BEATIOTN a1TOGdOON TOU

OuoTHPATOGS (0 OPIoHOGS TNG aTTOdOO0NG £CapTATAl KABAPA ATTO TNV EKACTOTE EQAPMOYN).

Mivakag 4.1. NMAEOVEKTAPATA KOl JEIOVEKTAHATA TG ESATOMIKEUONG UE XPHON
TEXVOAOYIWV YVWONG Kal ZnUacioAoyikouU loTou

MAgovekTApaTa

MeiovekThpaTa

- Pnm Tepiypagny NG onuacioloyiag Twv
EQPAPUOYWV HECW OVTOAOYIWV Kal OXEDIAOUOG
Baoiopévog o€ povTéAa

- AmodoTik6Gg cuutreEpacuds  yia
uttooUvoAa Tng Aoyikng MpwTtng Tagng

MEPIKA

- AvatrapdoTaon Twv Oedopévwy Tou 21 Pe TN
xpron XML, 1Tou €ival avTiIAnTIT Kal a1rd Tov
AvBpwTTO KaI aTTd TIG UNXAVEG

- AuvatoTnTa €TTAVAXPNOCIPOTTOINONG
ovioAoyliwv  TpiTwv  Kal  euBuypduuiong
(alignment) ovtoAoyiwv Pe UTTGPXOVTA POVTEAD
oedopévy

- QpIPEG TEXVIKEG YIA TNV KATOOKEUA apBpwTwv
Bdaoewv yvwong (ontological engineering)

KAVOVWYV
AAAWV

-  Quoik avamapdoTacn  Twv
efaropyikeuong pEOW  KAVOVWY  Kal
ONAWTIKWV QOPHAANICUWYV

- Al0BeCIPOTNTO OPKETA WPINWY  EPYOAEiWV
avamTugng (Tr.X., ETMECEPYAOTEG OVTOAOYIWV,
TTPOYPAUMATIOTIKEG OIETTAPES APIS)

- [Meplopiopévn  €KPPACTIKOTNTA  KATTOIWV
MOVTEPVWY YAWOOWV AOyw  Tou yvwoTou
“expressiveness vs. tractability tradeoff’™* [154]

- 'EMepn  atmodoTikwyv - aAyopiBuwv  yia
6|c'x<gopoug TUTTOU CUPTTEPACHOU PE TEXVOAOYIES
T1 0 [154]

- Mikpnr} digicduon otnv Blounxavia Adyw Tng
duokoAiag oTn dnuioupyia BAoEwy yvwaong, o€
OuVvOUQONG HE TO yeyovog OTI Oev UTTAPYOUV
TTOAMEG  «XPAOIMEG»  OvToAoyieg  KkKal  Ogv
UTTdpYxouv €UKoAolI TPOTTOI yia Thv €gaywyn
yvwong (Tm.X., yia Tnv egaywyn TTPOPiA
XPNoTWV).

“"Ooo o EKQPOOTIKN €ival hIa YAWooa ovToOAOYIWY TOGO AlyOTEPO ATTOOOTIKOI Eival Ol AVTIOTOIXO!
aAyopiBuol cuuTrEpacoU

*“Eva TTAPABEIYUA EivVal O CUPTTIEPOACUOG e OTIVUIOTUTTA TUTTWYV dedopévwy (datatype reasoning) Tmou
gival xprioipog otav £xoupe deOPEVA TTOU avaTTOPIOTOUV QUOIKA PEYEDN (TT.X. TTAnpogopia TTAaigiou).
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MoAAG cuoTaTik@ Tou 2| €XOouv WPINACEl APKETA WOTE va atroTeAoUV KivnTpo yia Tn
onuioupyia SWEAs (T1.X. YAWOOEC OVTOAOYIWV KOOI  ETTEPWTACEWY, PNXAVEG
OUMTTEPAOHOU, EPYOAEia aVATITUENG EQApPOYwWV). ATTO TNV GAAN, UTTAPYXOUV KAl QPKETA
avoIKTa Béuarta Trou Teplopifouv KATTWG TN dnuioupyia SWEAs. Mepikd amd 1a
TTAEOVEKTAUATA KOl PEIOVEKTANOTA OCOV a@opd TNV UI0BETNON TEXVOAOYIWV yVWoNg Kal

2| yia Tnv avamTugn TéToiwv e@apuoywy cuvoyilovtal atov lNivaka 4.1.

4.1.1 EvoeikTikéG ZXeTIKEG Epyaoieg

ECaTopikeupéveG e@apuoyEéG dnuioupyouvTal €dw Kal Xpoévia o TTOAAG OIa@OPETIKA
TTedia eVOIOPEPOVTOG. ZTIGC AKOAOUBEG TTaPAYPAPOUG TTEPIYPAPOUNE PEPIKEG, TTOU £XOUV
w¢g Kové TTapovouaoTr 0TI OAeG eival TTPOCAVATOANICPEVEG O€ MIA TTPOCEYYION TTOU
Baoiletar oTn diaxeipion yvwong, Kal Oxi ammAd TAnpogopiag. O1 TTEPICOOTEPES
QgIOTTOIOUV KATTOIEG TUTTIKEG MEBODOUG avaTTapAdoTaong yvwong (1m.X. KavOoveg Kail

OVTOAOYiEG).

Mia kaTnyopia €@OpPUOYyWY TTOU  €TMIOEXOVTAI  €CATOMIKEUON €ival  QUTEG  TTOU
TTepIAauBdvouv etTiyvwon TTAaigiou (11.X., 01 uttnpecieg BEong). O TUTTIKEG EQAPPOYEG
QUTAG TNG KATNYOPIag £5apTWVTAl JOVO OTTO TIG OUVONKEG TTAQICIOU TTOU Eival EWTEPIKEG
wg TPog 10 Xpnotn (1r.x., 6éon, Beppokpacia). Ze MO TTponyuéva oevdpia OPwG, N
EKTEAEON TWV EQOPUOYWYV QUTWV ETTNEEACETAlI €TTIONG ATTO  TIG IKAVOTNTEG, TA
evOIO@EPOVTA KAl TIG TTPOTIMACEIG TOu XpnoTn. MNa Tapddeiyua, ag OKEPTEN Kaveig Evav
XPAOTN o€ avatmnpEiké auadidlo. Ze TETOIEG TTEPITITWOEIG, N UTINPETia TTAoriynong Oa
TIPETTEl VA TIPOTEIVEL OTO XPAOTN POVO PoOvOTTATIa TTou dev TTEPIAAUBAVOUV OKAAEG.
Tétoleg uTTNPETieg TTou €xouv UAoTTOINBEl PEXPI Twpa cival ol [91][92]. H TeAeuTaia Ba

avaAuBei TTEPICCOTEPO OE ETTOPEVN EVOTNTA.

Mia GAAN peyadAn KaTnyopia EATOMIKEUMEVWY UTTNPECIWY OXETICETAI UE TNV TTEPIOXA TNG
NAEKTPOVIKAG pdaBnong (e-learning). 'Eva oxeTikd epeuvntikd ouotnua eivar To WLog
[93], TTou BonBd Toug PaBNTEG va OOPNOOUV EEATOMIKEUNEVA «TTAAvVa PEAETNG» (study
plans). Mia &AAn e@apuoyry eivar 1o Personal Reader yia e-learning [94], TToU
XPNOIUOTTOIEI OVTOAOYIES, KAVOVEG KAl YAWOOEG ETTEPWTACEWYV TTOU TTPOEPXOVTAl ATTO TO
2l yia va TpoTeivel  €CATOMIKEUPEVEG TTANPOQYOpPiEG OTO Xpnotn (1m.X., XPHoiya

TTOPAdEIYUATA, OXETIKO EKTTAIOEUTIKO UAIKO), KATAAANAEG YIO TO YVWOTIKO ETTITTEDO TOU.

‘Eva akoun 1medio evoIapEéPOVTOG ival Ol UTTNPECIEG NAEKTPOVIKOU TOUPIOUOU (e-tourism),
OTTOU OIAPOPES TTPOCEYYIOEIS £XOUV TTPOTABEI Kal UAOTTOINBEI WOTE TO TOUPIOTIKO TTAGVO

va gival oUPQWVO HE Ta evOlagEépovTa Tou XpRoTn [95][96][97].
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TéNOG éxouv TTPOTAOE Kal €QAPUOYEG OTTWG AUTH TTou TTapoucidleTal oto [98] yia
e€atopikeuon otn diaxeipion TTOAUPETIKOU TTepiexopévou Kal To AVATAR T1Tou TTpoTEivel

«EVOIaQEPOVTa» TTpoypAuuaTa TNAEOpaong o€ TNAeBeaTEG [99].

4.2. Apxirekrovikn ZnuaoioAoyikou lNMAaigiou E§arouikeuong Epapuoywv
2€ QUTA TNV €vOTNTA TTAPOUCIACOUME MIO YEVIKA OPXITEKTOVIKN VIO €CATOMUIKEUMEVEG
SWEA. Ta Baoikd cuoTaTtikd auTtrg TG apXITEKTOVIKNG atreikovi(ovTal 0To Zxnua 4.1 kai

TTEPIYPAPOVTAI OTIG ETTOUEVES TTAPAYPAPOUG.

Application Business Logic

Adaptation
actions Adaptation
rules
Reasoning Module Adaptation Policies
Status update
Model axioms Model instances
Models Context
Application Model Application Status
Environment Model Environment Context Context
Sensing
User Model User Profile Mechanisms
Activity Model Activity History
Model
Content Model Content mstannat.;on &
updating

ZxApa 4.1. M'evikR apXITEKTOVIKA HIag e§aTtopikeupévng Semantic Web Enabled
Application

Noyikn tn¢ Egapuoyng (Application Business Logic)

H Aoyikn TnG epapuoyng opicel Twg n SWEA TTapéxel UTTNPETies ) TTEPIEXOPEVO O€ KABE
TEANIKO Xpriotn He PBEATIOTO TPOTTO, Oedopévou Tou TPEXOVTOG TrAaligiou. O Opog
«BEATIOTOG» ava@épeTal O€  €UKOAIQ XPAONG, UWNAEG €mMOOOEIG, TTPOOPACTIKN
OUUTTEPIPOPA, ATTOTEAECUATIKA AVAKTNON, QIATPAPIOUA KAl TTAPOUCIACN TTEPIEXOUEVOU
KATT. H AoyikA auTr] TTPETTEl va gival TTARPWG TTAPAPETPOTIOINCIUN, KOl VA ETTNEEACETAl
aTTO TIG EVEPYEIEG TTPOCAPUOYNS TTOU atToPaacifovTal atrd To CUCTATIKO CUUTTEPACHUOU

(Reasoning module), TTou TTepIypd@eTal TTAPAKATW.
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MovréAa kai lNAaioio (Models and Context)

2TO TTAQIOIO TTOU PEAETANE, OAN N YVWOTN TTOU OXETICETAI E TNV EQAPHPOYN TTEPIYPAPETAI
MEOW pOVTEAWV. TN TTEPITITWOon Twv SWEAS, 0 1710 KOIVOG TPOTTIOG VA avatrapaoTabouv
auTa eival yéow yYAwoowv ovtoloyiwv Tou I, 6TTwg n Web Ontology Language (OWL)
kal To Resource Description Framework Schema (RDFS). Ta pyovtéAa (dnA. ovtoAoyieg)
MTTOPEI Va TTEPIYPAPOUV BIAPOPES TITUXEG TOU OUCTANATOG. 2TO 2XAMa 4.1, avagépovTal
TéVTE PBAOIKA POVTEAQ TIOU  AVAPEVETAl VA UTTAPXOUV OTn  TTASioyn@ia  Twv
eCatopikeupévwy SWEA (BEBaia ptTopei va pnv uttdpyxouv Tavia OAa 3 va pnv

uAoTTolouvTal pnTéa PECW OVTOAOYIWV):

MovTéAo epapupoync (Application _model): tepiypd@el AETTTOUEPEIEG TG EPAPPOYAS

OTTWG TIG KATAOTACEIG TNG, TIG DIEPYATIEG TNG KAI TN ONUACIOAOYid TOUG.

MovTéAho xpriotn (User model): 10 1o Bacikd PoviéAo yia KABe avOpwITOKEVTPIKN

epappoyn. Mepiypdel dIAPOPES TITUXEG TOU TTPOPIA TOU XPNOoTn, OTTWG ONUOYPOPIKES
TTANPOPOPIES, TPEXOUTO KATAOTAOH, EVOIOQEPOVTA KAl TTPOTIMNACEIS. ETTITTAé0V, ouvhBwg

TepIAauBAvel Kal gia Tagivounon (KartnyopioTroinon) Twv XPnoTwy.

MovTtéAo TrepIBadAAovTOC (Environment model): TTeplypd@el TTEPIPEPEIOKA OTOIXEIA, OTTWG

TN KATAOTAON TOU QUOIKOU TTEPIBAAAOVTOG TOu Xpnotn A TN Katdotaon GAAwv

OUCTNHATWY TTOU AAANAETTIOPOUV E TV EQAPHOYN.

Movtého  dpaoTtnpiotnTwyv _ (Activity model): Tmepiypdper  OAe¢  TIC  mMBOAvVES

AAANAETTIOPACEIG TOU XPOTN YE TO CUCTNPA Kal KABE AAAN AAANAETTIOpPACT TTOU UTTOPEI
va eTnNPedoel TN PEAAOVTIKY CUMTTEPIPOPA TNG e@apuoyns. Katd pia €vvola, autd 1o
MOVTEAO €ival IO TUTTIK TTEPIYPOQPNR VOGS 10TOPIKOU dpacTtnpiotThTwy (activity logs). MNa
TTapddeiyua ol didpopeg KAAOEIG XPriOTn OTIC OTToIEC £XEl TAEIVOUNBEI 0 XprioTng ME TN
TTAPOdO TOU XPOVOU WTTOPEI va eival XPAOIYN TTAnpogopia yia Tn  PEAAOVTIKA
TTPOCAPUOYI TOU CUCTAPATOS. AUTOU TOU TUTTOU N TTANPOQPOPIa CUVHBWG ATTOTUTTWVETAI
atrd 1o oUoTNPA PE éva dId@avo TTPOG TO XpnoTn Tpotro. EimTAéov, TETOIa TTANPOPOpIa

gival ouvABwg XPAOIKN €i0000C yIa PNXAVIOPOUGS (UNXAVIKAG) HABnong TTPOIA xprRoTn.

MovTéAo TTepiexopévou (Content model): TTeplypd@el Tn onUAcIoAOyia TOU TTEPIEXOMEVOU

TTOU XPNOIYOTTOIEITAl aTTO TNV €Qappoyr. Mtropei va BswpnBei 611 OTIC TTEPICOOTEPEG

TTEPITITWOEIG TO TTEPIEXOPEVO OEV UETARBAAAETAI BUVAUIKA.
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Mnyxaviouoi Avixveuong lNAaiciou (Context Sensing Mechanisms)

O1 yetaBoAég oto TTAQicIo TOu XPAOTN yivovTal avTIANTITEG Kal €I0AyovTal OTO GUCTNHO
atro €10IKOUG PNXaVIoPOoUG avixveuong TTAaiciou (context sensing). Tétoiol pnxaviouoi
YEVIKA atroteAouvTal atrd dUo dlEPyAnie: TNV AViXVEUON TTAQICIOU Kal TN METAPPAOH
TAaiciou (context translation) [100]. H TpwTn TTapakoAouBei Ta didgopa cuoTaTIKA TNG
QPXITEKTOVIKNG Kal «avTIAQUPBAvETaI» aAAQYEC OTIC TIMEC TWV TTAPAPETPWY TTAQICIOU,
m.X., Béon TOU XpnoTn, Oeppokpacia TTEPIBAANOVTOG, OQAAuATA KATA TO XPOVO
EKTEAEONG, KATT. H deUTEPN avaTTaPIOTA TIG TIUEG TTOU AVIXVEUONKAV PE TPOTTO TTOU VA
yivetal avtiAnTITég a1rd 10 oUOTNUA, dnAadr cuuewva Pe Ta JovTéAa-ovtoAoyieg. AuTA n
METAQPAON MPTTOPEI va atmaitei atmd TTOAU ATTAEG HEXPI TTOAU TTOAUTTAOKEG POUTIVEG
METAOXNMATIOUOU JEDOUEVWYV, OTTWG PETAPPACT ATTO YEWYPAQPIKEG ouvTETAYUEVEG GPS
(Global Positioning System) oe cupBoAikéG BEoeIG, aoca®r avaTTapdoTacn TTAPANETPWYV

TOU QUOIKOU KOGMOU (TT.X., TaxUTATA), KATT.

2uorariko 2uutrepacou (Reasoning Module)

AuTO cival To ouoTaTikG OtTou UAOTTOIEITAl OAN N CUAAOYIOTIKA KAl O CUUTTEPACHOG
OXETIKA ME TN TTPOCApPUOYN TNG €@apuoyns. Eiocoddg Tou eival Ta PoOvTEAQ Kal Ta
OTIYMIOTUTTA TOUG, TTOU TTEPIYPAPOUV OAO TO TTAQICIO TWV ECATONIKEUNEVWV EQAPPOYWY,
KaBwg Kkal ol Moavég atToPACEIS YIa TTPOCOPUOYH TWV EQAPUOYWY EQPOCOV I0XUOUV
Katroleg ouvOnkeg (dnA. ol TTONITIKEG TTpocappoyng). O1 £€€0d0i Tou gival 01 EVEPYEIEG OTIG
OTTOIEG TTPETTEI va TTPOPOUV Ol EQAPPOYEG WOTE VA TIPOCAPHOCTOUV KAAUTEPA OTO
TAQiOI0 ToUu XPAOTN. AvAAoya HE TIG TEXVIKEG AVATTAPAOCTAONG YVWONG KAl TNV
EKQPPACTIKOTNTA TWV POVTEAWV KAl TwV TTOMITIKWY TTPOCAPUOYNG, QUTO TO CUOTATIKO
pTTOpEl va TrepIAauBavel diIdgopoug TUTTOUG OUAAOYIOTIKNAG. Ta trapddeiypa, av 1o
I0TOPIKO TOU XPNOoTN AauBaveTal uttdyn, UTTOPEI va ATTAITEITAI OTATIOTIKN €TTEEEPYATia N
XPOVIKOG ouuTtrepacuog (temporal reasoning). 2mi¢ Tutnkég SWEAS autd 1o ouoTaTiKO
TTEPINAUPBAVEL PIa Pnxavr cuptreEpacpou (ouviBwg yia Mepypa@ikég AoyiKEG) Kal dia
MNXavA Kavovwy. Mevikd, autd To cuoTaTIKO PTTOPE va TTEPIAaPBAveEl Kal GAAOUG TUTTOUG

OUAAOYIOTIKAG OTTWG aca®r) GUAAOYIOTIKN.

loAimiké¢ NMpooapuoync (Adaptation Policies)

Autn gival n Bdon kavovwy (rule base) Tmou TTEPIYPAQEl TIG TTIBAVES ATTOPACEIS YIA TNV
e€aTOMIKEUON TNG EQPAPMOYAG Kal €ival O OUVOETIKOG KPIKOG avaueoa oTta didgopa

oToIXEia TOU TTAQICiou. H ypauUOTIKA Kal n onuacioAoyia Twv KavOovwyv JTTOPEi va
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TTOIKIAEI avAAoya PE TNV ETTIBUUNTA EKPPACTIKOTNTA TWV TTONITIKWY QUTWYV. Z& aKOAoubn
evotnTa Ba douue dIAPYoPOUS POPUAAICHOUG TTOU €XOUV TTPOTABEI yia BACEIS KAvVOVWV.
2UuVvNBwWG o1 TTONITIKEG QUTEG €ival OXETIKA OTATIKEG, KUPIWG yia va €ival TTI0 €UKOAN N
dlaxeipion Toug. Opwg oe UEPIKEG TTEPITITWOEIG O AAAayEG OTO TTAQICIO UTTOPE va
TTUPOBOTOUV Kal aAAayEG OTIG TTONITIKEG. 2Ta TTAQiOIO QUTAG TNG Epyaciag Bewpoupe OTI
ol KavOveg gival TTpokaBopIouévol Kal 0TI 0 XPAOTES TTPOCOETOUV  VEOUG 1] TPOTTOTTOIOUV

TOUG UTTAPXOVTEG NOVOI TOUG.

4.3. MovreAomoinon Xpriortn
4.3.1 levika

To povtého xpriotn Traidel onuavtikd poAo o€ KABe e¢aTtoupikeupévo ouoTtnua. MNa 1o
AOyo autd oTnVv TTapouca evoTnTa PEAETANE BIECODIKA TO POVTEAO XproTn. Acdouévwy
TWV UTTAPXOUCWYV TEXVOAOYIWYV TOU 2|, OI OVTOAOYiEG €ival TO TTI0 KATAAANAO «EpYaAAEio»
yla va ek@paoTei auTtd 1O JovTéNo. O ouyxpoveG YAWOOEG OVTOAOYIWYV TOU Z| TTapEXOUV
TTOAOUG EKQPACTIKOUG TPOTIOUG YIO TNV avammapdoTacn TwV XOPAKTNPIOTIKWY TOU
XPnoTn. Kabe povtéAo xproTtn utropei va xwploTei o€ didgopes dwelg. Mia atmd auTég
gival n Aegiroupyikn own (functional), TTou dlaxwpilel Ta OTOIXEID TOU MOVTEAOU O€

KATNYOPIEG avAAOya PE TN XPron Toug oTnV eQappoyn. TUTTIKEG KATNYOPIEG gival:

Anpoypa@ik@d oToixeia Tou xpnotn (User demographics): tepIAauBAVOUV  YEVIKEG

TTANPOPOPIES yIa TO XPrOTN, OTTWS TO OVOUAG Tou, TNV NAIKIa TOu, KATT. ZUVABWG auTEG

TTapéXovTal atro Tov idlo ToV XPraoTn TIPIV XPNOIUOTIOINOEl TNV EQAPHOYN.

Mpomiynoeic xpnotn (User preferences): évag xpAoTnG MPTTOpEl va €xel OIAQPOPES

TTPOTINNAOCEIG ava@opIK& We TNV aAAnAeTTidpact| Tou ye €va cuoTtnua. Autég Bonbouv To
ouoTnua va Trapéxel  PeATiwpévn  Tpdofacn, Trapoudiacn Kal  avakTtnon Tou
TTepIEXopévou. O1 TTPOTIUACEIG AQUTEG OUVOEOVTAl PE TA EVOIAQEPOVTA TOU XPNOTN N TIG

TTANPOPOPIAKESG TOU AVAYKEG.

IkavoTnTeg Tou ¥Xprotn (User capabilities): o xpAoTNG WTTOPEI va €XEl OUYKEKPIUEVES
IKavoTNTEG 1 OuoAciToupyieg TToU Ba Trpémel va emmnpedlouv Tn AcIToupyia Tou
ouoThuarog. lNa Tmapddelypa, €va ouoTnua TAonynong Oev TIPETTEl va  TTPOTEIVEI
Ol0dpOouEG ME OKAAEG o0t éva xpnoTn ot avarrnpikd apagidio. Kabwg n KaboAikn

MpdoBaon (Universal Access) kal n zxediaon yia OAoug (Design for All) [101]
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QTTOKTOUV OAO Kal JEYaAUTEPN dNPOTIKOTNTA, Ol IKAVOTNTEG TOU XPNOTN YivovTal OAO Kal

MO ONUAVTIKEG KATA TNV €€aTopikeuan.

H deutepn own cival n douikn (structural). OTTwg avagépeTal kal oto [102], éva povTéAo

XpPnoTn atmmoTeAcital ammd Ta akdAouBa dopIka oToIXEIa:

Eva ouvoAo ammd uwnAou emimédou kAaoeiC xpnorn, UC, Tou xpnoIUOTToIEiTal yIa TNV

KATNYOPIOTTOINON TwV XPNOTWV Ot Oxéon ME TO ekAoToTE TTEDIO €Qappoyns. lMa
TTOPAdEIYUQ, O€ MIa 1ATPIKN €@appoyr KATTolEG KAAoeIG utropei va eival «laTtpogy,
«ACBeVNG PE TTUPETOR, «AIaBNTIKOS» KATT. Ooo TTIo €10IKESG €ival auTéC OI KAAOEIS TOOO
O AETITOMEPEIG TTEPIYPAPEG TIPETTEl va  €xouv. ‘Evag xpriotng otnv epappoyn

avaTrapioTaTal WG OTIYMIOTUTIO Widg ) TTEPICOOTEPWY TETOIWV KAAOTEWV.

Eva guvoAo arrd KAGoE€IC TToU avarrapioTouV XQpakTnPIoTIKE Tou Tpo@iA, FC. AuTéG ol

KAGQOEIG €ival TO UTTEPOUVOAO TwV €VOIOPEPOVTWY, IKAVOTATWY Kal TTPOTIMACEWY TTOU
MTTOPEI va €XEl EVag XPNOoTNG. Ta XapaKTNPIOTIKA TTOU £XEI EvaG OUYKEKPIMEVOG XPrOoTNG

AvaTTapioTavVTal oAV OTIYUIOTUTTA TWV KAGCEWV AUTWV.

‘Eva ouvoAo amd ouaxeTiosic (A 1I010TNTEC TWV XAPAKTNPICTIKWY Tou ¥pnaortn), FP, tou

QvOBETOUV  XAPOAKTNPIOTIKA O€ (OTIYMIOTUTTG Twv KAdoewv Tou FC) o€ xproTeg
(omiypiotutta Twv  KAGoewv Tou UC). 21tn yAwooa OWL, autég eivar OUOdIKEG
OUOXETIOEIG KAl avaTrapioTavTal oav object-properties.

Eva ouvoAo yvwpioudrwy, A, TTou avabétel TIPS (literal values) oTa xapakTnpIOTIKA TOU

XPRoTn, 6TTwg 10 dvoua, n NAIKia, To QUAO, KATT. ZTn YAwooa OWL, autd eival duadikEg

OUOXETIOEIG Kal avaTrapioTavTal oav datatype-properties.

EmmimrA€ov, pttopoupe va Bewpriooupe éva JOVTEAO XPAOTN oav ouvOuaouod U0 PEPWV.
To Baoiké uovréAo xpnortn (core user model, CUM) kai 10 pyovréAo xpnorn epapuoyns
(application user model, AUM). AuTog 0 dlaxwpIoPOG PTTOPEI va Yivel yia dUo AGyoug: a)
€UKOAIa povtelotroinong kai B) atmodoTik uAotroinon. KaBe PEPOG €xel DIAQOPETIKN
EKQPACTIKOTNTA KAl UTTOOTNPICEl D1aPOPETIKEG TUANOYIOTIKEG. To CUM Kupiwg Bonbd& oTn
oxediaon Kal avdrrTugn Tou CUCTANOTOC TTAPEXOVTAG £va EAEYXOMEVO AECIAOYIO VIO TIG
BOOIKEG EVVOIEG TTOU OXETICOVTAI PE TO XPNOTN KAl TIG OXEOEIG YETAEU TOug. ETITTAEOV,
gival To €TTAVAXPNOIUOTTOIOUPEVO PEPOG TOU POVTEAOU KOBWG gival ApKeETA yevIKO Kal
MTTOpEl  va  XpnoiyotroinBei o€ SIAQOPETIKEG  €@apuoyEG  (uttevBupiCoupe OTI N

ETTAvVAXPENOIYOTIOINCN TNG yvwong eival pia ammd TG Baoikég apxég tou Zl). Autd 1o
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MEPOG TTEPIEXEI BAOIKEG KAGOEIG ovToAoyiwy (primitive classes) TTou epiypd@ovTal amo
QAVOYKQiEG OUVOAKEG Kal Ta OTIYMIOTUTTA TOoug dnuioupyouvTal pnTd ammd 1o XproTtn. To
AUM cival €va 1110 AETTTOUEPEG YOVTENO TTOU ETTITPETTEI TTIO TTPONYMEVO CUPTTEPACHO. Ol
€VVOIEG KOl Ol CUCXETIOEIG TTOU TO ATTAPTICOUV €EAPTWVTAI EVTEAWG ATTO TNV €KACTOTE
€papuoyn Kal ouvnBwg Treplypd@ovTal atrd IKAvEG Kal avaykaieg ouvenkes. Mia

eVOEIKTIKN €vvola Tou AUM pTtropei va giva:

YoungWheelChairedUser = JhasAbility.WheelchairedMobility 1 JhasAge<25
2€ AUTO TO PEPOG TOU POVTEAOU, O XPAOTNG ATTAG €10AYEl TINEG O XOPAKTNPIOTIKA TOU KAl
KATNYOPIOTTOIEITAI AUTOUOTA ATTO T PNXAvr) CUPTTEPACUOU. ETTiong, av yivouv KATToIEg
aAAayEG OTa yVWPIOUATA TOU, QUTEG auTOPATA ETTNPEACOUV TN KAGON OTNV OTTOIO OVAKEI.
H Baoikry duokoAia oto va dnuioupynBei To AUM cival o1 attauTei KATTOIO EUTTEIPIO OTNV
avatrapdoTtacn yvwong. Av BéBaia To PoviéAo xproTn xpenoidotrolgital yévo oav
Ae€INGyi0o, To AUM pmropei va pnv €ival atrapaitnto. 210 ZxAua 4.2, @aiveral n
ETMKAAUYN PETAEU TWV dIAQOPWV OYEWV evOg HovTéEAou XproTn. KaBe tetaptnuoplo

MTTOPEI Va TTEPIAAPBAvVEI OTTOI0OATTOTE CUVOUACHO doUIKWY oTolixEiwyv (T1.X. UC, FP).

Core User Model User User Activity
Preferences History
Application User Model

User

: User Capabilities
Demographics g

Structural aspect of
User Model

User Demographics

; Functional aspect of
{ ucs
User Model
Ao~ uet )
FP1 ; A2
ucz |

1 i
- Al
FC3 ks EP3

A LY

FC1 FC2

ZxApa 4.2. O1 dyeig £v6g MOVTéAOU XpRioTN
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4.3.2 Ofpata Emdocewyv yia YAotroinoeig MovréAwv XpRoTn

ATmolnksuon Twv HOVTEAwWV

MoAANég ammd 1iI SWEA Agitoupyouv o TTOAUXPNOTIKA cuoTApaTa. ‘Eva Béua TTou
TIPOKUTITEl OE TTOAUXPNOTIKA CUOTANOTA EEATOMIKEUNEVWY £QAPUOYWY Kal TTOU Ba pag
QTTOOXOARCEl O€ QUTA TNV €vOTNTa €ival O TPOTTIOC KE TOV OTTOI0 aTToBnKeUovTal TA
TPOPIA TwWv XPNOoTwv (dnAadry Ta OTIYMIOTUTTA TwV OVTOAOoyIWV). YTTapyxouv OUO0

TIPOCEYYIOEIG:

[lpocéyyian A: OAa ta Tpo@iA xpnorn amobnkevovial o€ éva apxeEio. AuTh n TTPOCEYYION

EMTPETTEl TNV  KEVTPIKN dlaxeipion OAwv Twv xpnotwv (BA Zxnua 4.3.a). Mo
OUYKEKPIMEVA, OAQ TA OTIYUIOTUTTA TWV XPNOTWV KOBWG Kal TO idI0 TO JOVTEAO XPrRoTn
(ovTtoAoyia) atroBnkevovTtal o€ £va Kal ovadiko apxeio. Ooo augdvetal Spwg o apIBuog
TWV XPNOTWYV, T000 auédveTal Kal To PéyeBog Tou apyeiou. ‘ETol dnuioupyouvTtal KAtrola
TTpoBARuaTa éoov agopd Tn d1adiIkacia CUUTTEPACHUOU, KABWG Ol TTEPICTOTEPES MNXAVES
OUNTTEPACHOU dev PTTOPOUV va avTatTegéABouv og PeyaGAoug apIiBuoug OTIYMIOTUTTWY N
ATTOOEIKVUOVTAl OKATAAANAEG YIO €QAPUOYEG TTPAYHATIKOU XPOVOU. Zav ATTOTEAECUA, Ol
ETTEPWTACEISC 1 N TA&IVOUNON TETOIWV CUVOAWV OTIYMIOTUTTWY OEV gival atTAf} uttéBeon
Kal TTapoAo TTou éxouv TTpoTabei didgopes Auoeig (11.X. [103]), n TTpooéyyion auTh dev

ouvioTartal yia TTPayHaTIKA CUCTAPATA.

[lpooéyyion B: éva apxeio yia kGBe mpo@id xpnorn. Autr n mpootyyion (BA. ZxAua

4.3.8) mpoo@épel peyoAuTepn KAIHAkwon. EmmAéov, emTPETTEl TNV KATAVERNUEVN
dlaxeipion xpnotwy, Kabwg KA&Be OTIYMIOTUTTIO TNG OvToAoyiag XPHoTn MTTOPEi va
dlaxelpioTei aveEdptnTa amd Ta GAAa. O XproTng PTTopEl akdPa Kal va €XEl TOTTIKA TO
TIPOQPIA TOU WOTE va €AEyXEl TN XPNAON Tou Kal va €Eao@aAilel TV 101WTIKOTNTA TOu.
2UVETTWG, OIOBIKACIEG OTTWG ATTAVTNON ETTEPWTACEWY KOl CUNTTEPACHOG PTTOPOUV va
EKTEAEOTOUV TTI0 OTTOBOTIKA. ATTO TNV AAAN, UTTAPXEI TO PEIOVEKTNMA OTI eV gival EUKOAO
va eTTeCepyaocTouv/atravinBolv ouvaBpoIoTIKEG ETTEPWTACEIC, OTTWG “Bpeg OAOUG TOug

XPNOTEG TTOU £XOouv TNV TIPA X oTnv 1I810TNTa Y.
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e
P

User 1 User 1 USer pio
\ Reasoning 0 \ Reasoning
Module = Module |

All user profiles

User 2 User 2 User profile 2
Usern Usern User profile n

() ()

2xApa 4.3. (a) OAa Ta Tpo@iA o€ éva apxeio. (B) To po@iA kGOe xpRoTn O€
eEXWPIOTO apxeio.

2rarika MovréAa

H Trapouca kalr n €mOPEVN UTTOEVOTNTA  TTPOOTIABOUV  va  agloAoyoouv TIG
TTPOAVOPEPBEIOES TTPOOEYYIOEIG OO0V APOPA OTNV ATTOBOTIKOTNTA TOU CUUTTEPOCHOU KAl
va Owoouv dIa peaAioTIK aioBnon yia TIG €mMOOCEIC OUYXPOVWY  EPYAAEiwV
OUUTTEPACHOU Kal TNV €TTidpaAcn TTOU €XOUV Ol JIAPOPESG OXEDIOOTIKEG ATTOPACEIS O€
QUTEG. 2TA TTEIPANOTA XPNOIKMOTTOINBNKE MIa OvTOAoyia XprioTn TTou atroTeAsital atmd 46
KAdoeig, 9 ouoxeTioelg (object properties) kal 5 yvwpiouparta (datatype properties). KaBe
TTPoPiA  TeplAapBaver 33 omiyuidtutta KAGCEwv Kol 34 OTIYMIOTUTTIO
OUOXETIOEWV/YVWPIOUATWY.  Zav  unxavry ouptrepacpol DL kal  kavovwy

Xpnoiuyotroinénke o Bossam [104].

To ZxAua 4.4 deixvel 6T 0 XpOVOG TTOU ATTAITEITAI YIA va «QOPTWOE» Kal TagivounBei n
ovToAoyia augdvel avaloyika he Tov apiBud Twv TTPOPIA XpNOTWY TTOU TTEPIEXOVTAI OF
autrjv. Kat’ etréktaon, o6tav o apiBudg Twv TTPO@IA UTTEPREI TIC HEPIKEC EKATOVTADEG, N
KaBuOoTEPNON OUUTTEPACHOU YIVETAI TTEPIOPIOTIKOG TTAPAYOVTAG VIO EQPAPHOYEG TTOU
ATTaITOUV PIKPOUG XPOVouGS aTrékpiong. ETTITTAEOV N epappoyr HEPIKWY KavOVwy O€ éva
MIKPO pE€POG TNG ovroAoyiag (trepittou 100 TTPo@iA XpnoTwv) atraitouoe Trepittou 10

OEUTEPOAETITA.
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ZxAua 4.4. Xpovol «@opTwong» Kai Tagivounong yia tnv MNMpooéyyion A

Auvauika MovréAa

2.€ TTOANEG EQAPUOYES OUWG, Kal EI0IKA OTIG EQAPPOYEG TOUu AldXuTou YTTOAOYIOHOU, Ta
TTPO@IA XPNOoTN avTi yia oTaTIKA gival duvauikd, dnAadr Xpovikad ueTapaAAdpeva. O
OUVAUIKOG XapaKTHPAG TTPOCdIdEl PIa ETTITTAEOV EU@UIT OTIG EQAPUOYEG AAAG €I0AYEl Kal
TTPOBAAMATA KATA TNV UAOTTOINOHA TOUg, JE BACIKOTEPO TNV TTAVAANWN TNG TAgIVOUNONG
ToUu TTPOPIA peTd amd kaBe aAAayr. ‘Eva kaAd trapddeiyua eivar 6tav 70 POVTEAO
XpPnoIJoTIoIEiTal yia va Taglvounoel Tov xpnotn avdloya pe Tn KatdoTtaor Tou. Ag
Bewpnooupe, yia TTapadelyua, Yia UTrnpEeoia BEong TTou atTaiTei Tnv UTTApEn yvwaong yia
TN KIVATIK KATAOTOON Twv XPNoTwv. A¢ uttoBéooupe OTI €XOUPE MIO OUOYXETION
hasSpeed oTo HOVTEAO XpriOTN TTOU TTEPIYPA@El TNV TpEXouoa TaxUuTnTd Tou. 'ETOl
MTTOPOUNE VO OPICOUE TIG £EAG KAATEIG XPNOTWV:
RunningUser = User 1 JhasSpeed.HighSpeed

WalkingUser = User 1 FhasSpeed.MediumSpeed
StationaryUser = User m JhasSpeed.LowSpeed

Aedopévou 6T n TaxuTNTa VOGS XPNOTN METABAAAETAI OUVEXWG, N EQAPPOYA TTPETTEI VA
QVOVEWVEI TOKTIKA auTr) Tn yvwon (dnA., Tn Ty NG ouoxETiong hasSpeed). Mia T€To10
avavéwon emBAAEl TNV eTavaragivounon Tou poviéAou av BéAoupe 10 ouoTnua va
ammavTtd o0 €PWTNOEIG OTTWG “BPeC OAOUG TOUG XPHOTEG TTOU AVAKOUV OTn KAdon
WalkingUser”. Autrp n Oiadikacia Opwg eivar utroloyioTikd akpifry. MNa va tnv
QTTOTINNOOUE YIa KABE pia atro TIG TTpooeyyioelig A kai B, uttoBEToupE OTI KATTOIO OTIVUA
TA TTPOPIA TTOU CUMMETEXOUV peTaBAAAovTal e mBavotnTes: 0.3, 0.5 kau 0.8. H aA\ayn

TTOU PTTOPEI va yivel gival va aAAdgel n Ty TNg ouoxéTiong hasSpeed. H ovtoAoyia yia
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KABe xpAOTN TIOU XPENOIMOTIOINBNKE yia Ta Treipduata  eival idla pe auty NG

TTPONYOUMEVNG UTTOEVOTNTAG.

210 2XAMa 4.5 atreikovifeTal 0 XpOvog TTOU ATTAITEITAI YIO TNV ETTAvVATALIVOUNON TwV
OVvTOAOYIWV HETG atmmd Tnv evdeXOMeEVN OAAayr OTA OTIYMIOTUTTA TOUG, AV €XOUUE
uloBetioel Tn Mpooéyyion A. Oco o apiBudg Twv XPNOTWV auEAveTal ol XpOovol

eTTavaragivopunong augdvovral opola Je 1o Zxnua 4.4.

A6 TNV GAAN, n MNpooéyyion B @aivetal va odnyei 0€ apKeETA TTIO ATTOOOTIKY EKTEAEON
NG dladikaoiag emavatagivounong. MNa va 1o dcigoupe autd, Kavaue éva oUvoAo atmod
TTeipdpaTa. O PeTaBOAEG OTa TTPOQIA Twv XPNOTwv Kal dpa KAl ol aITACEIS yid
emavaragivopunon akoAouBouv pia katavour) Poisson pe péoco xpovo avaueca OTIG
aicelg 1 OeUTEPOAETITO. 2€ QUTA TN TIEPITITWON O MECOG XPOVOG Tagivounong eivai
mrepiTou 100 msec (BA. ZxApa 4.5), doxeta a1rd 1oV 0UVOAIKO aplBuo xpnotwv. ‘ETol
@aivetal 0TI AQUTH N TTPOCEYYION UTTOPEI VO UTTOOTNPICEI EQAPUOYEG WE ATTAITHOEIG YIa

ETTAVATAEIVOUNGCN TTOAWVY XPNOTWV.

9000

—— Approach A, 30% profile updates
—H&— Approach A, 50% profile updates

— Approach A, 80% profile updates
—#— Approach B
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Zxnua 4.5. Xpoévol eravaragivopnong yia 1ig lNpooeyyioeig A kai B pe duvapikda
MOVTéAQ XpNOTWV

4.3.3 MovTtelotroinon XpNoTn yia Utrnpecisg Béong

2€ QuTR TNV €vOTNTA TTAPOUCIACETal €va POVTEAO XProTn yia utrnpecieg Béong. To
MOVTéEAO auTd PacifeTal OTO YEVIKO HOVTEAO TTOU TTEPIYPAPNKE OTNV TTPONYOUMEVN
evotnTa Kal TreplAappBaverl kar to CUM kai to AUM. To poviéAo autd xpnoiuoTtroirénke
yla TNV UAOTTOINCON TwvV ZNPACIOAOYIKWY YTINPeoiwv OEong TTou Ba TTeEpIypa®ouv o€

ETTOMEVEG EVOTNTEG. [0 va TTPOIBEAOTEI O AvAyVWOTNG, AVAPEPOUNE OTI AQUTO TO PJOVTEAO
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Ba xpnoipotroinBei a) yia va uttoAoyioTouv 6Aa Ta TOAvA PJOVOTTATIO O€ éva XwpEo, B)

yla va €TIAEyEl TO KAAUTEPO TTPOCRACIYO POVOTIATI Kal y) yia va 608oUv KAaTtdAANAeg

0dnyieg OTOV XPNOTN WOTE VA PTTOPEI va TTEPINYNBEI 0TO XWPO.

MNa va uymopéoel va dnuioupynBei éva Xproiuo Kal agloTToINoINo POVTENO XProTn O€
KAtrolo TTedio evOIOPEPOVTOG TTPETTEI va £XOUV KaATavonBei oI POOIKEG €VVOIEG TTOU
OXETICOVTaI PE TOUG XPNOTEC Kal TTou Ba xpnoiuotroinBouv amod TIC EQAPPOYES. 2TV
TTEPITITWON TOU JOVTEAOU TTOU Ba TTEPIYPAYOUHE £DW, Ol BACIKEG EVVOIEG TTPOKUTITOUV AV
MEAETNOei n Bewpia oTnv otoia PaocifeTal n Xwpiki aicBnon Tou avBpwTtoU Kal

voNTIKEG/YVWOI0KEG BlEPYQTieg TTOU EUTTAEKOVTAI OTNV €Upeon diadpopwy (wayfinding).

O Gluck [105] opiCel Tnv eupeon povoTraTiou w¢ “the procedure that is used for the
orientation and navigating, in order an individual to navigate from one place to another,
especially in very huge and complex environments indoors or outdoors”. [evikd n
eupeon povoTraTioU €ival PIa ApKETA TTOAUTTAOKN dladikacia TTou  aTtaitei TNV
KivnTroTroinon OIAQopwV VONTIKWY OIEPYACIWY, EKTOG ATTO TIG KIVNTIKEG, TTAPOAO TTOU
yiveTal aouvaiodnTa yia 1n TAsiopneia Twv avBpwTtrwyv. Auth n diadikaoia JUTTopEi va
yivel 1o OUOKOAN yia €IOIKEG KATNYOPIEG AvOPWTTWY TTOU AVTIMETWTTICOUV OIAPOPES
duoAeitoupyicg. O1 Baoikég Bewpieg TTOU 0dnyouv 0T KaTavonaon Tng d1adIKaoiag auTng
oev TmapouacialovTal dw aAAG 0 avayvwoTNG UTTOPEI va Bpel Yo KaAr auvoyr] ToOug OTO
[106]. Me dedouéva autd Ta BewpnTIKA gupnPaTa, éva POvTEAO XproTn KAaTtdAAnAo yia

UTTNPECieg B€0NG atToTEAEITAI ATTO TIG CUVIOTWOEG TTOU TTAPOUCIAovTal OTO ZXNHa 4.6:

NonTika/Mvwwolokd KivnTikA

XapakThpIoTIKd \ IkavoThnTa

-
AnpoypagIkd Movtého MpoTipfAoEg
ZTOIXEO XpAotn Mhofiynong

-

g
e

AlcBnTrpieg MpoTipfoeg
IkavoTnTES Aieragng XpRoTtn
o ]

ZXAMA 4.6. ZUVIOTWOEG EVOG HOVTEAOU XPAOTN TTOU TTPOOPICETAI YIO UTTNPETIES
0éong

1. Anuoypa@Ikd oToIxXEia: €xouv AdN TTEPIYPAPEI OTNV TTPONYOUNEVN EvOTNTA.

BaaiAeiog 2. Toétoog 124



Alaxeipion ZnuaciohoyikAg MAnpogopiag yia o Aidxuto YTToAoyiopo

2. Nonmik@d/I' vwaoIakd XapaKTNPIoTIKA: O€ QUTH Tn KaTtnyopia avAkel n 1kavotnTa Tou

XPAOoTN va BpioKel TO TTPOCAVATOAICUO TOU, OI VONTIKEG OUCAEITOUPYIEG TTOU TTIBAVWG
€XEl, N IKAVOTNTA TOU VO CUYKEVTPWVETAI OTO TEAIKO TTPOOPIOUO/0TOXO TOu KATT. OTTWwg
€UKOAQ yiveTal avTIANTITO, AUTA T XAPAKTNPIOTIKA €ival TTOAU OUOKOAO va atroTuTTwiouv

o€ éva HOVTEAO Kal va CUPTTEPIANPOOUV O€ TTPAYMATIKA CUCTANATA.

3. AioBnTNpIeC IKAvOTNTES: O AIoBNTAPIES IKAVOTNTES (1] duoAgiToupyieg) emnpedlouv Tn

dladikaoia Tng eupeong povotratiou. O aloBroeig TTou TTaiouv Kupiwg poOAo eival n

opaon (TToIdTATA Kal 0¢UTNTA 6paCNG) KAl N aKOor).

4. KivnTikA IKavoTNTa: TTEPIYPAPEI TO KATA TTOC0 KAl TTWG 0 XPHOTNG EAEYXEI TIG KIVAOEIG

TOU WOTE va TTePITTAavNOei aTo XWpo. [Mevikd o1 XproTeg £€xouv Toug akOAouBoug TUTTOUG

KIVNTIKOTNTAG:
i. Autévopun KIVNTIKOTATA XWPIig fondnuara.
ii. KivnTikéTnTa e TN BorBeia ouvodou (Pe 1 Xwpic BonbAuaTa).
ii. Autévoun KIvNTIKOTNTA YE apagidio.
iv. Autovopn KivnTikOTNTa Pe BonBriuarta (TTAnv apagidiou).

5. MpoTiyRoeig TTAOAYNONG: TUTTIKEG TTPOTIMAOCEIS €ival:

i. KaBoAou.

ii. ZuvTopoTepn diladpoun.

ii. FpnyopoTEPN BIAdPOMN.

iv. MpoTiunon ota 1o dnUo@IAA onueia (T1.X. KEVTPIKOi dIddpoyol).
v. ATToQuyr} oKAaAag.

Vi. ATTOQUYA XWPWV PE TTOAUKOOMIa (TT.X., YIa TUQAOUG XPHOTEG).

6. [lMpotmiynoeic dieTa@ng XpNnoTn: kKabopiouv Ta péoa PE Ta OTToia ol XPHOoTeG Ba

AGBouv 0dnyieg TepITTAGvVNong/TTAoriynong atrd 1o oUoTNUA:
i. TOTTOG oUOKeUNG (TT.X., PDA, KIvTO TNAEQWVO, KIGOKI TTANPOQOPIWY).
ii. Tpé1TOC TTAPOUCiaoNG:
a. Movo keipevo.
B. Keipevo kai ikova.

y. Mévo eikova.
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0. Keipevo kal xog.
€. Eikéva kai Axog.

¢. M6vo nxog.

lMNa va ptmmopouv 6Aa Ta TTapaATTdvw VA ATTOTUTTWOOUV O€ pIa Jop®r KATAAANAN yia
TTPAYUATIKA CUCTAPATA, Ta avarrapacThcaue pe TN YAwooa OWL. H ovtoloyia 1TOU
mpoékuye ovopdoTnke UNO (User Navigation Ontology). ‘Eva pépog Tng iepapxiog
evvoiwv TNG UNO artreikovifetal o010 ZXAMa 4.7, evw 0T0 ZXAua 4.8 @aivovTal ol BaCIKES

NG 1010TNTEG.

H Baoikry diagopotroinon t1ng UNO ammd dAAeg ovtoloyieg xpnotwv 6mmwsg n GUMO
[107], ex1O¢ BEPaia atmd 170 oKOTIO Toug, eival OTl n UNO XxpnoiyoTrolgital evepyd O€
d1adiIkaoieg CUAANOYIOTIKAG Kal cuptrepacuou, evw n GUMO Tapéxel ammAd pia Bdon
yvwong via Tn paoikr tagivounon twv xpnotwyv. ‘Etol éva Baoikd atoixeio tTng UNO
gival 0 opICPOG  TwV KAAOEWV TwV XPNOTWV (MECW TTEPIOPICUWY KAl AVAYKAiwv Kal
IKavwv ouvOnkwv). H xprion NG yAwooag OWL-DL emTpétrel peydAn eKQPAoTIKOTNTA

OTOV OPIOHUO KAACEWV XpNOTWV. KATTOI0I EVOEIKTIKOI OPIOHOI TETOIWV KAGCEWV gival:
YoungWheelchairedUser =
FhasAbility AutonomousWheelchairedMobility »

JhasAge LessThan18

VisuallylmpairedMaleAdultUser =

FhasAbility (AbilityToSee A hasValue(hasQuality, bad)) A FhasAge Between18and60
A hasValue(hasGender, male)

MeTG TOV CUMPTTEPACHO O€ MIa ovioAoyia pe TéTolEG KAGoeIg, auTég Ba TagivounBouv
KaTaAANAa KATw atrdé TNV yevik KAGon User kal Ta diId@opa OTIYUIOTUTIA TWV XPNOTWV

Ba TagivounBouv etriong avaloya.
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@ owl: Thing

._‘J @ (UM abiliky, UserModelontalogy: abilibyandProficiency, 70001 1]
B UNG:Mentalability
LJ £ UNG: Mability abiliy
5-----@ NG Abiliey TollseStairs
A1) NG Ability Tovwalk
'] @ MO : AutonomousMobility Abilicy
T} UNG: AutonomousAssistedMobilicy
(T} UNG: AutonomousPedestriantobilicy
- T UNG: AutonomousWheelchairedMobiliy
------ @ MO EscortSupportedMaobilitywability:
= @ UM SensoryAbiliby
(T UNG: Ability ToHear
(T UNO: Ability ToSes
(T UNG: Ability ToTalk
------ @ LN Abiliky ToTouch
- @ LM Spakialbbility
@ UM Demographics
= @ M Age
5-----@ UNO:Between18and60
(T} UNO:LessThan18
------ LT} UNO:MoreThanen
: @ UM Gender
------ @ [UserMaodelOntalogy:Persan. 1 10003, UMC:User]
['J @ [UMO:Preference, UserModellntology: Preference, 700023]
- UM InkerfacePreference
- LT UNO:MavigationalPreference
------ @ NG Quality
------ @ UmCsvisuallyImpairedMaleddultUser
------ L B UNGnYoungWheelchairedUser

=

2xAua 4.7. H Baoiki tagivopia Tng UNO

----- | P ] UMD hasability
I_' |E| UM hasDemographicsInfo
Bl L UND:hasfge
----- [F] UNO:hasEducationLevel
- [F] UNG:hasFirstLanguage
----- E UNC:hasGender
: UM hasMarne®
U hasSecondLanguage

----- |E| Llr'-.IICJl hasQuality

T'IIT'I

ZxAua 4.8. H Baoikn igpapyia Twv 1810TATWY TG UNO
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4.4. Baoikéc Apxéc kai TexvoAoyieg yia tnv Karaoksurp SWEA ue TexvoAoyisg
Kavovwy

MNa va emTeuxOei egartouikeuon, ol kavoveg diadpapatiouv Bacikd pOAO OTnNV aAuTOPATN
TIPOCAPHOYN TNG CUUTTEPIPOPAG TOU CUCTIHATOG. 2Z€ YEVIKEG YPAMUEG, N HOVTEAOTTOINON
Twv oToIxeiwv piag SWEA péow ovriohoyiwv  1Tpoodidel  dlaAsitoupyikOTnTA,
ETTAVAXPENOIYOTIOINCN KAl ETTEKTACIUOTATA OTO CUCTNUA, EVW Ol KAVOVEG TTOU ATTOTEAOUV
MIa QUOIKN KOl SNAWTIKA JOP®A YIa TNV avattapdoTacn TNG EMIXEIPNUATIKAG AOYIKAS TNG
EQPAPMUOYNS Kal TNV €mOuunTy TTpocapuoyn TNG. Q¢ €K TOUTOU, N EVOWMPATWON TwV
KAVOVWV WE TIG OVTOAOYiEG ETITPETTEI TN DIANOPPWON EVOS TTAQICIOU TTOU AVATTAPIOTA TN
AOYIK} TTPOCAPUOYNG KATA TPOTTO TTOU TOOO Ol XPOTEG OCO KAl Ol UTTOAOYIOTIKEG
dlataeic utTopolv va karavorjoouv. EmmmTAéov, n evowpdtwon auth dIEUKOAUVEI Tn
dlaxeipion yvwaong, Tn ouvtpenon TngG, KAT. O1 kavoveg utropei va dlagEpouv avaloya
ME TOV TUTTO TNG TTPOCOPHOYNG TTOU UAOTTOIOUV. Mia yeviKr) KaTnyopIoTroinon Twv TUTTwV
TIPOCOPHOYNG, BACIOUEVN OTOUG DIOPOPETIKOUG TUTTOUG TWV OUVONKWY OTO CWHA TWV

Kavovwy, Trpoteivetal oto [108].

441 Aopn Kavovwyv

evikd, évag kavovag ptropei va BewpnBei wg pia rapdoTacn TG HOPPAS

IF ouvBnkec THEN evépyeiec
To apiotepd PEPOG TOu KavOva AEyETAl OWUA TOU KAVOvVA Kal TO OeCi MEPOG AfyeTal
KEQPOAAN. ZTn TTEPITITWON EVOG £CATOUIKEUPEVOU CUOTAPATOG UTTOPOUUE VO BEWPrOOUNE
OTI TO CWPa Tou Kavova TrepIAaPBAvel pia Toavry KAatdoTaon Tou CUCTHUATOG, TOU
XPAoTn, Tou TTEPIBAANOVTOC KATT., €V N KEQPAAR TTEPIYPAPEl PIa TTIBavr) evépyeia
TTpooapuoyns. 'ETol, o1 ouvBrkeg 0TO CWHPG TOU Kavova CuvTiBeTal amd yvwaon TTou

UTTAPXEI OTA DIAPOPA JOVTEAD TOU CUOTANOTOG.

4.4.2 Semantic Web Rule Language

H Semantic Web Rule Language (SWRL) [109] €ival n 1m0 yvwoTh TeXVOAoyia yia Tnv
OAOKAApwWON Kavovwyv Kal ovioAoyliwv oT1o 2l. Baoifetar oto ocuvduaoud tng Web
Ontology Language (OWL) [110] ka1 TG Rule Markup Language [111]. H Baoikn 10éa
miow amd tnv SWRL c¢ivar va emekteivel 1a agiwpara tTng OWL  wote va
oupTtrepIAapBavel kavoveg TTou poidlouv e kavoveg Horn, kal TTapdAAnAa va €xel Tn
MEYIOTN cupBartdTnTa YE TN ouvTagn kal Tn onuacioloyia Tng OWL, dnAadr oto cwua

Kal TN KEQAAN Tou Kavova uttdpyxouv 6pol OWL. ‘Evag kavovag SWRL €ival Tou TUTTOU:

ajAaxA...Na,—>biAbaA ... Aby (4.1)
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OTTOU a; KaI b; gival atopa (atoms). MoOAAQTTAG dTOPO OTO CWHA TOU KAVOVA CUVOEOVTAI
Méow oulelCewyv, vy OTN KEQOAAN QVTINETWTTICOVTAI GOV OIAPOPETIKA CUUTTEPACHATA

(dnAadny, TTOAAOI KaVOVEG E TO iD10 CwPa Kal atro £va ATOPO OTNV KEPAAR).
Ta aroua PTTOPOUV va €X0UV TIG AKOAOUBES HOPYEG:

e KAdoeig, m.x.,, C(x), 6mou C eivar pia trepiypagpry OWL kai 10 X €ival pia
MeTABANTA, éva oTiyuoTutro OWL 1 pia Tipn.

o 2uoxeTioelig ) MNvwpiopara, 1.x. P(x,y), 6mou P eivalr évag poAog (property) Tng
OWL ka1 1a x, y €ival yetaBAnTég, omiypiotutra OWL ) TIEG.

e sameAs(x,y), differentFrom(x,y) fj builtin(r,x,...), 6TToU TO r €ival PIad €ECWTEPIKN
ouoxéTion (built-in) Tng SWRL kai ta x, y €ivar yetaBAntég, otiypidotutra OWL n)
TIMEG.

O1 uttdpxouoeg eowTePIKEG ouoxeTioelg TG SWRL mmapéxouv, PeTagU AAAWYV, TEAEOTEG

APIOUNTIKWY KAl XPOVIKWY CUYKPIOEWV.

‘Eva mpéBAnua TTou TTPOKUTITEl atrd TNV emmékTaon Tng OWL-DL pe kavoveg SWRL givai
OTl n Bdon yvwong yiverar un atmro@acioiyn. EmmAéov, n SWRL dev utrooTtnpidel
dpvnon o€ ATopa oUTE OTO CWHPA OUTE OTN KEQAAA Twv Kavovwy. ETTiong 6TTwg gaiveTal
otnv TrapdoTacn (4.1), ol kavoveg SWRL dgv ptropouv va trepIAaupavouv dialeucels.
2av atmotéAeopa, N SWRL 0étel éva oUVOAO TTEPIOPICUWY OTNV EKPPACTIKOTATA TWV
KAVOVWYV, TTOU iOWG TTEPIOPICEI KAl TNV IKAVOTNTA YIOG EQAPUOYNS VA TTPOCAPHOLETAI OTO

TTAdiolo (context) Tou xpnoTn.

2TNV TEPITTTWON MIOG UTTNPECIag TTAORNYNONG Of E0WTEPIKOUG XWPOUG KATTOIOI

eVOEIKTIKOI Kavoveg Ba utropoucav va givai:

WheelchairedUser(u) A Stairway(s) — isExcludedFor(s,u),
ElderlyUser(u) A Elevator(m) — hasPreferentialBonusFor(m,u).

O 1pwToG eKPPACEl TNV KOIVA yvwaon OTI €va JOVOTIATI TTOU TTPOOPICETal yIa XPrioTn O€
avatTnpIiko apagidlo dev TTPETTEl va TTEPIAaPBAvel OKAAEG. O deUTEPOG KAVOVAG TTAPEXEI
Mia eTIRBPAREUCN OTOV AVEAKUOTHPA, YIA JOVOTTATIA TTOU TTPoOoPIovTal yia NAIKIWUEVOUG.
O OTToKAEIONOG Twv OKAAWV 1 n emPBPABEUCN OUYKEKPIMEVWY OTOIXEIWV TWV
MovoTTaTiwy PTTopEi va An@Bei uttdywn atrd tnv e@apuoyr OTTwg Ba doUPe OE ETTOMEVN

evOTNTA YIA TNV £¢aTONiKEUON TNG TTAORYNONG.
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4.4.3 AMlAeg MNpooceyyioeig

EkT16¢ atmd tnv SWRL, uttdpxouv Kal GAAEG TTPOOEYYIOEIG YIa TNV OAOKARpwon Kavovwyv
ME ovToAOyieG TOU ZI. Z€ auTr TNV UTTOEVOTNTA AVAQPEPOPAOTE O KATTOIEG ATTO AUTEG EVW
0 avayvwoTtng utopei va avartpé€el oto [112] yia pia ektevry emokétnon. Ol
TIPOOCEYYIOEIC QUTEG UTTOPOUV va dlaxwpIoTouv o€ dUO KaTtnyopieg avaloya pe 1o Babud

oAokApwong (integration) avapeoa oTo €TTITTEDO TWV KAVOVWYV KAl TNG OVTOAOYIOG:

1) Ztev) oAokARpwon HETASU KAVOVWYVY Kal OVTOAOYIOG. 2& auTr Tn TTPOCEYYION N
UTTAPXOUCa OnuacioAoyia Twv YAWOOWV KAVOVWY TTPOCOPUOCETAI UE TO OVTOAOYIKO
eitredo. Mo OUyKEKPIYEVA, KAl N OVIOAOYIKA YAWOOQ Kal N YAWOOO Kavovwyv
EVOWMATWVOVTAI O€ hIA KOIV) YAWoOoa Baciopévn oTn JaBnuaTiki AOYIKA, TTOU ETTITPETTEI
TN OUVETT] ouvlTTapén Twv KATNYoPNUATWY TnG KABe YAWOOOG. Ze MIa TETOIA
TTPOOCEYYION Ol KAVOVEG WTTOpOoUV va XPNOIKOTToINBouV yia TOV OPICHO EVVOIWV TNG
ovtoloyiag. H SWRL kai ta Description Logic Programs (DLP) avrikouv o€ autr} Tn

TTPOCEyYIoN.

Ta DLP cival pia Topf Twv AOYIKWYV TTPOYPAUNATWY Kal TwV [Meplypa@ikwy AoyIKwyY TToU
mpoteivetal oto [113]. Zto DLP vyivetar pia TTpooTrdBeia yia avTioToixnon Twv
Meprypagikwyv Aoyikwv o€ Aoyikd TTpoypduuata (ouykekpiyéva oto def~Horn pépog 1ng
NoyikNg Mpwtng TAgng TTou dev TTEPIEXEI OUVAPTNOIAKA OUUBOAa.), e¢ac@aAifovtag
Katrolo PaBud diaAeIToupylkOTNTOG METAEU Toug. lMa trapddeiypa 10 akdAouBo DL

agiwpa (subclass axiom):

cCitucC2cD
ICOOUVOUEI UE:

D(x) « C1(x) v C2(x)
Kal KT ETTEKTOON:
D(x) « C1(x)
D(x) « C2(x)
MapoAo tou Ta DLP kaAUTTOUV TOUG PBAOCIKOUG KATOOKEUOOTEG KAGoewv (class
constructors) OTTwWG n ouUleugn, n O1AfeUEn KAl Ol TTEPIOPICHOI TTOOOTIKOTTOINONG,

ETMTPETTEI OXETIKA PIKPI EKPPACTIKOTNTA TTPOKEINEVOU VA Eival ATTOPATICIUA.

2) AuoTnpog dlaxwpPIoHO6G TNG oNUACcIOAOYiOG AVANESO OTIG OVTOAOYIEG KOl TOUG
KOVOVEG. 2& QUTA Tn TIPOCEyyIon Yivetal €vag oa@AG dIaxwpPIoPOG WETALU Twv

KATNYOPNHATWY TWV KAVOVWY Kal TwV OVTOAOYIKWVY OToIXEiwv. AnAadr, To Ae€IAdyIO TTou
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TTaPEXETAl OTTO TIG OVTOAOYIEG XPNOIMOTIOIEITAI yIa TNV avammapdoTacn Tou Trediou
EQPAPPOYNG KAl Ol KAVOVEG OEV UTTOPOUV VA OPICOUV OVTOAOYIKEG £VVOIES 1] pOAous. Mia
atTo TIG TTIO EVOIAPEPOUCEG TTPOOEYYioEIG eival To Answer Set Programming (ASP) [114].
To ASP atoteAei €va  TpOTTO  avammapdoTaong  yvwong Tou  TrepIAauBavel
XOPAKTNPIOTIKA un povotovng AOYIKNAG Kal atrodoTikG cupttepacud. EmmAéov, 1o ASP
utrooTnpidel d1dleutn oTn KEQOAN Twv Kavovwyv Kabwg kai dpvnon ota droua Twv
Kavovwy, evw YeVIKA gival atrogacioiyo. H Baoikr 10éa €ival n onuacioAoyia Kal o
UTTOAOYIONOG TTOANATTAWY CUVOAWV aTTaviioewy (answer sets) yia KABe TTpoypauua.
Ta ouvoAa autd atroTeAOUV BIAPOPETIKEG AUCEIG VOGS TTpoypAuuaTog, divovtag €101 Hia
MN-aiTiokpaTIK Xpold oT1o ASP. [lpdéogata, didgopa epyaAeia, OTTwWG autd TTOU

TTapoucidoTnke oto [115] utrooTnpi¢ouv oupTTEPACTUO yia ASP.

Mia GAAn tpdétaon yia ouvOudaopud AOYIKWV TIPOYPOUMATWY Kal BACEwV yvwong
Mepiypagikwv Aoyikwv, pe Bdon Tn onuacioAoyia cuvoAou amaviioewy, Eivalr Ta
TTpoypAuuaTa  TTEPIYPAPIKWY  Aoyikwv (dl-programs) [116]. 'Eva dl-program (L,P)
arroteAeital ammd pia Bdon yvwong L ekppaouévn oe DL kai éva ouvoAo atro dl-kavoveg
P, Tou gpapudlovtal otnv L. AuToi 01 Kavoveg POoIACouV JE TOUG KAVOVEG TWV AOYIKWV
TTPOYPAUMATWY aANG TTEPIEXOUV Kal ETTEPWTACEIS TTPOG TNV L, emTpémTovTag £101 TNV

avAaKTNon r amooToAR yvwaong amd/TTpog Tnv Bdon yvwong.

4.4.4 Mnyavég Kavovwyv
AIGQOPEG PNXAVES KAVOVWV £XOUV TTPOTABEI TTOU YTTOPOUV va XPpNOIPOTToINBoUV yia TNV
uAotroinon SWEA. KaTtroieg ammd autég eivar o Bossam [104], o RacerPro [117], To

TTAaiolo Jena [118] kal n pnxavn Jess [119].

TENOG, €pOOOV Ot AUTO TO KEPAAalo e¢eTdloupe Kal BEpata ulotroinoswv SWEA,

TTOPABETOUNE KAl JEPIKG KOIVA TTPOBAANATA TWV UTTAPXOUCWY PNXAVWV:

H diadikacia OUAAOYIOTIKAG TwV pnxavwyv Ogv gival OoAOKANpwuévn ME Tn
S1adikaoia Tagivounong MIag ovToAoyiag. 2av atmoTEAEOHA, VEEC TTPOCONKES YVWONG
TToU OnuioupyouvTal atrd Tn PNXovh KAvOvwyv JTTOPEl va TInyaivouv evavtia o€
TTEPIOPICPOUG TNG ovToAoyiag. Opola, yvwon TTou €Xel TTpoKUYEl aTTd €TTavaTagivounon
TNG ovToAoyiag, MTTOpEl va eMTPETTEl TNV €KTEAEON KAVOVWYV. ZAPEPA, QUTEC Ol
aAAnAemdpaoeig diaxelpiCovtal atrd Tov idlo Tov TTpoypauuaTioT). Mia 1daviki Auon Ba
ATav n UTTApPEn £vOG HOvadIKOU CUCTATIKOU CUNTIEPACHOU TTOU VO JTTOPED KAl VO EKTEAEI
OAeg TIG DladIKaCiEG oUPTTEPACHOU. To ZXAPa 4.9 TTapouciddel TIG KUPIEG EVEPYEIEG TTOU

Ba £TTPETTE VO KAVEI £€Va TETOIO CUCTATIKO.
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Inferred
Knowledge
Ontology Rule Inference
Classification
Inferred /®
Knowledge

ZxApa 4.9: O KUKAOG WNG TNG YVWONG O¢ éva oUCTNUA TTOU ouvOudadel
OVTOAOYI€EG KOl KAVOVEG

ZUPTTEPOAOHMOG HE Baoikoug TUTTOUG dedopévwy (concrete domains). H uttooTthpign
OedOUEVWIV OTTWG aKEPAIOl KAl AAQaPIBUNTIKA €ival atTapaitnTn OXEDOV O€ OAEG TIG
epapuoyés. H yAwooa OWL-DL utrootnpicel TEToIOUG BACIKOUG TUTTOUG OEQONEVWV TTOU
MTTOpOUV va xpnolyotroinBouv ot datatype properties. Etriong, n SWRL emitpémel mn
XpAon Twv datatype properties oav ATOUA 0€ KAVOVEG KAl €XEl KAl KATTOIEG ECWTEPIKES
ouoxeTioelg (built-ins) yia Tétoloug TUTTOUG dedopévwy. Opwg TTapdAa autd, TTOAAEG
MNXOVEG KaVOVWY KAl PNXAVEG CUPTTEPACHOU Ogv UTTOOTNPICOUV TETOIOUG TUTTOUG

Oedopévwy a€ Peyalo Badud.

Mn povotovn cuAAoyioTiKR. O TTEPICCOTEPES ATTO TIG PUNXAVEG CUPTTEPACHOU yia ZI
0ev uTTOOTNPICOUV O HEYANO BABUO XOPAKTNPIOTIKA PN HOVOTOVNG GUAAOYIOTIKAG, OTTWG
«dpvnon oav arrotuyia» (negation-as-failure, NAF), e€aitiag Tng utTGBEONG QVOIKTOU
KOOHOU TwV TTEPIYPAPIKWY AoyIKWV. Opwg, otnv TTpdagn, 6mweg £xel uttodelxOei TEToIoUu

€idoug oUAAOYIOTIKN €ival XprioIun yia epappoyés MNaykodouiou loTtou [120].

4.5. [lporurmres Epapuoyéc
4.5.1 XInpaocioloyikég Ymnpeoieg Oéong

Mia epappoyf TTou avamTuxOnke pe Tn BorBeia Texvoloyiwv ZnuaacioAoyikoU IoTou Kai
ME QATTWTEPO OKOTIO TNV  €CATOMIKEUON  TTAPODOCIAKWY  UTTNPECIWV  €ival Ol
2nUaoiohoyikéG YTnpeoieg ©fong (Semantic Location-Based Services) 1 ZYO yia
ouvTopia.. H évvola auTr ePeavioTnKe yia TTPWTN QOPA OTIG OXETIKEG BNUOCIEUCEIS TNG
TTapoucag dIaTPIBAG. ZTIC ETTOUEVEG EVOTNTES TTEPIYPAPOUUE €va CUOTNNA VIO TTApOoXNA
2YO 0g eOWTEPIKOUG Xwpoug. To auoTtnua €0Tialel otnv TTAoynon £1eidr €ival n 1o
TTOAUTTAOKN uTINpPEoia Béong, OPWG UTTOPEI va UuTTooTNPICEl €€iocou KAAG Kal OAEG TIG

GAAeg  OnuowiAcic uTttnpecieg Béong  (TT.X., KOVTIVOTEPA Onueia  evlIOQEPOVTOC,
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TTANPo@opieg yia Tn B€on Tou Xpnotn). O1 diadpouég Kal o1 odnyieg TTAorlynong Tmou
divovTtal 01O XprnoTn €EaPTWVTAI ATTO TIC QUOIKES IKAVOTNTES Tou (Kivnon, 6pacrn, akon),
TNV IKAVOTNTA TOU va TTAonyeital géoa o€ AyvwoToug XWpPoug, aAAd kKal atrd Tig
TTPOTINNOCEIS Tou. O OXeDIAOPOG TOU CUCTHPATOG Eival 0OQWS ETTNPEACPEVOS aTTd TA
opduata yia Ambient Intelligence kai Zxediaon yia OAoug [122] kai €101 AapBdavel

uTTOWN TOU OIAPOPES KATNYOPIEG XPNOTWV.

4.5.1.1 ApXITEKTOVIKI ZUOTHHATOG

H apxiTektoviky Tou ouoTiiuatog Bacidetal o€ éva KAIVOTOUO OUVOUAOHO OVTOAOYIKAG
avaTrapdoTacng yvwaong, TEXVOAOYIWYV CUUTTEPOACHOU VEQG YVWONG Kal aAyopiBuwv
eupeong povoTTaTiwy. H apxITeKTOVIKN @aiveTal 010 2xAua 4.10 kal atroTeAgital atmd Ta

€€NG OUOTATIKA:

Ovrohoyia Xwpou (INO)

Xpriomg |~ Ovrohoyia Xpriotn (UNO)
Kavoveg Emioyric Movottaniwy
Zdotnpa Eviommopiod —
Eowrepikol Xwpou Mnyovh ZUMTTEPOOHOU KAl
Mnyovi Kavoviy

Alyopidpog Mioynong

ZxApa 4.10. MeviKA apXITEKTOVIKI] OUCTAMATOG

Ovrtohoyia Xwpou (Indoor Navigation Ontology — INO). Aut) n Xwpikr} ovToAoyia

TTEPIYPAPEI TIG PACIKEG XWPIKEG KAl OOMIKEG EVVOIEG EVOG E0WTEPIKOU TTEPIBAAAOVTOG
KOBWG Kal TIG OUOXETIOEIG PETALU Toug. ATTOTEAEl £TOI €va OnUACIOAOYIKO XWPEIKO
MOVTEAO yIO OUMPTTEPACHO OXETIKA ME Ta povomramia. Ta oTmiypiétumma mng INO
ONMIOUPYOUVTAI JE NUIAUTOPATO TPOTTO OTTO ONPACIOAOYIKA OXOMAOPEVEG KATOWEIG TTOU
Tapéxovral atd €va ouotnua GIS (Geographic Information System). O1 Aetrropépeieg
auTnG TnG diadikaaiag avaAuovTal oTo [123].

Ovrohovyia XpAoTtn (User Navigation Ontology - UNO). H ovtoloyia UNO é€xel on

TTEPIYPAPEI OTNV TTPONYOUHEVN EVOTNTA.

Kavoveg Emidoyic Movorratiwv. H diadikacia emAoyng povotratiwv Baciletal o€ €va

ouvoho kavovwyv. O OpPIoPOG QUTWV TWV KAVOVWYV TTEPIAAMPBAVEI €VVOIEG ATTO TIG

ovToAoyieg Tou ouoThuaTtog. O1 kavéveg epappodovTal ota oTiyuidtutta NS INO woTte va
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Bpebouv Ta povotrdTia TTou €ival TTpooBdoipya Kal KatdAAnAa yia kdBe aitnon atrd
xpon.

AAy6piIBuog TMAonlynong. Autog O OAyoplBpog cival éva KevipikO OuoTaTIKO TG

EQPAPMOYNG Kal, 0€ OUVOUAOHO PE TOUG KAVOVEG ETTIAOYNG JOVOTTATIWY, Eival UTTEUBUVOG
yla TNV €UPECN TOU BEATIOTOU PJOVOTTATIOU QVAUECO OE PIO AQETNPIA Kal VA TTPOOPICHO.
O aAy6piBuog TIOU xpnoiyotToINBNKe eival  évag  aAyopiBuog avalntnong k
ouvrouorepwy povorrariwv [124]. H Baoik 10€a gival 0TI TO OUVTOUOTEPO UOVOTTATI
MTTOPEI va pnv gival To BEATIOTO Kal dpa utToAoyifoupe K ouvToudTEPO POVOTTATIA WOTE
VO UTTOPOUME va Bpoupe To KATaAANASGTEPO aTTd auTtd (dev TTPETTEI va EeXVAPE OTI n

aTréoTOON Eival TTAVTA ONUAVTIKOS TTAPAYOVTAG OTIC UTTNPETieC B€ang).

2uoTnua Evromopou EowTtepikou Xwpou. To ouotnua autd Bpiokel TN oupBoAIKr B€on

TOU XProTn JeE Baon dIAQopeS TEXVIKEG EVTOTTIOUOU (dead reckoning, TplywvoTroinon o€
aoupuata diktua, RFID tags KAT.). MMepioodTEPECG AETTTOUEPEIEG UTTOPOUV va PpeBoulv
oTo [125].

Mnxaviy >uputrepacpuou kal Mnyavr) Kavovwy. Or unxavég autég gival UTTeUBUVEG yia TV

EKTEAEON TWV KAVOVWYV ETTIAOYAG PJOVOTTATIWV KAl TV TAgIvounon Tou XpHoTn PE Baon
Vv UNO.

4.5.1.1.1 Movtéia Lvetiuatos

210 oUOTNua xpnoigoTtrolouvTal did@opa POVTEAA, EKQPACPEVA WG ovToAoyieg. Ta TTio
Kevipika eivar n UNO, 1mou €xouue Treplypdwyel o€ Trponyoupevn evotnta, kai n INO.
Etriong umrdpyxouv katrolia povTéAa TToU avaTtrapioTouV TIG IKAVOTNTEG TNG OUOKEUNG Kal

TO TTEPIEXOMEVO TTOU €IVl CUOXETIOPEVO UE KABE XWpPIKO onpeio.

H xwpiki ovroAoyia (INO) 1Tou avatrtuxbnke oTo TTAQICIO TOU OCUCTAUATOG ATTOTEAET £va
ONPAcIoAoyIKd POVTEAO TTEPIYPOAPNS KOl OPICHOU TWV PACIKWY OOMIKWY EVVOIWV €VOG
TEPIBAAAOVTOC ECWTEPIKOU XWPEOU, OTTWG ETTIONG KAl Twv PETAEU TOUG ouoxeTioewv. H
INO oxedIdoTnKe WOTE VA UTTOPEI VA UTTOOTNPIGEI TOOO TIG OIAdIKACIEG CUNTIEPACHUOU
(reasoning) TTou éxouv oxéon PE TNV avadnTnon KATGAANAwv povotraTiwy 600 Kal JE
TV Trapouciaon Twv avTioTolxwv odnyiwv (guidance) oTtoug xprotes. H Baocikh
€VVOIOAOYIKN IEpapXia (taxonomy) TnG ovToAoyiag artreikovidetal oto ZxApa 4.11. H INO
Exel TpeIg Baoikég évvoieg, Path_Element, Description, ka1 Point_of Interest, Ttou
QVOTTOPIOTOUV QUOIKOUG XWPOUG KAl OTOIXEID WOVOTTATIWY, TIG TTEPIYPAPESG TOUG, KAl

mOavég BECEICTTPOOPIOUOUS TOU XPAOTN, avTioToIiXa. AUTEG Ol €vvOIEG OUOXETICOVTAQI
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MEOWw  OlI0QPOPWY  OVTOAOYIKWY  OUCXETIOEWV £TOI WOTE va  UTTOPECOUV  va

povTeAoTTOIOO0UV TTARPWG £va XWPO YIA XPNOTO-KEVTPIKN TTAOyNON.
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ZxApa 4.11. H tadivopia tng Indoor Navigation Ontology "

Mia ovToAoyia cuoKeuwv avaTmTuXOnKe yia TN YOVTEAOTTOINON TWV CUCKEUWV HE Bdon
EKEIVO TO XAPOKTNEIOTIKA TOUG TTOU €TTNPEACOUV TNV TTAORynon TOUu XPAOTN Kal TOUG
TPOTTOUG aAANAeTTiIdpaong TTou utrooTnpiouv. ETttiong k&Be oToixeio Tou xwpou eival
OUOXETIOMEVO HE TTEPIEXOPEVO. TO TTEPIEXOUEVO QUTO MTTOPEI va gival o€ OIAPOPES

MOPQPEG OTTWG KEIPEVO, €IKOVA, NXNTIKO, Kal Bivieo. KABe éva armd 1a tTrapatmavw €idn
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TTEPIEXOUEVOU €XEI KATTOIA 1OIAITEPA XOPAKTNPIOTIKA TTOU TO TrePIypdgouv (uéyebog,
O1dpKeIa, XpwuaTa KATT.). AuTd Ta XOPAKTNPIOTIKA TTEPIyPA@OvTal O€ MIa ovToAoyia

TTEPIEXOMEVOU.

4.5.1.2 Ailadikacia e§aTopikeuong

4.5.1.2.1 Poég Epyaociov tyg Epapuoyns

21a 2xAMaTta 4.12 éwg kai 4.14 TrapouciddeTal N OUVOAIK A€IToupyIKOTNTA TOU
ouoTAPaToG. To ZXAPa 4.12 deixvel T d1adIKOCiIa apXIKOTTOINONG TOU CUCTANOTOG, OTTOU
dnuioupyouvTal Ta OTIYMIOTUTTA TNG XWPIKNAG ovToAoyiag. 210 ZxApa 4.13 @aivetal n
diadikaoia TTou akoAouBeital 6Tav n epappoyr dEXTEI MIa vEa aitTnon aTrd Tov XProTn.
Apxikd, 0 XprnoTng eyypd@el To TIPOPIA TOU OTO CUOCTNPO KABWG Kal Tov €mOuUuNTo
TTpoopIoud. H Béon Tou PBpiokeTal atrd TO OUCTNUA EVTOTTIOMOU. Av TTPOKEITAI YIa VEO
XpPrRotn onuioupyolvtal Ta KATAAANAa oTiyuiotutta otnv UNO kaBwg kal éva véo
OTIYMIOTUTTIO TNG UTTNPECIAG. AUTO €ival CUOXETIOUEVO WE €va TOTTOAOYIKO XAPTN-ypAPo
TToU dnuioupyeital amrd Ta oTiyuidtTutta ¢ INO T1Tou gival TrpooBdoiya amd 1o XpAoTn.
AuTa Ta OTIYMIOTUTTA avayvwpifovTal atmd KATTolIoug Kavoveg eTmIAoyAG povotraTiwy. O
YPAPOG auTtdg €ival n Paoikr) €i0o0d0g¢ oTnV €TOUEVN GAON, OTTWG QAIVETAI OTO Z XU
4.13, 6mTou uTtroAoyifovtal Ta kK CUVTOPOTEPA HUOVOTTATIA. 2Tr OCUVEXEIQ, UTTOAOYICETAI
€vag oUVOAIKOG BaBuog TToIdTNTAG yia KABE YOVOTIATI, JE BAOTN TOUG KAVOVEG ETTIAOYNG
MOVOTTATILWV TOU XPNOTn. TO POVOTTATI hE TOoV uywnAoTEPO BaBUG TTaPOUCIAleTal OTO

Xpnotn.

210 ZXNpa 4.14, BAEToupe 6T Ta oTiypidTutra TG UNO ecivar o1 Baoikég eicodol og autd
TO BAMA, Ta OTToid OTn OUVEXEIA €I0AyovTal OTn MPNXAvi) CUPTTEPOACHUOU WOTE Vva

TagivounBei o xpAoTtng ue Bdon Tig KAGoeig TTou €xouv opioTei otnv UNO.

2TN OUVEXEId, OAol oI TUTTOI TWV Kavovwyv e@apudlovtal otn Bdaon yvwong. Mo
OUYKEKPIPEVA, Ol KAVOVEG QUOIKAG TTAORYNOoNG «uapkdpouvy ta aTiypidétutta TnG INO yia
ATTOKAEIOPNO atrd TN diadikaoia TTAOAYNONG, €VW Ol KAVOVEG TTOU OXETICovTal WE TNV
QVTIANTITIKI IKAVOTNTA KAl TIG TTPOTIMNACEIG TOU XPNOTN «EIRPABEUOUV» i «TIHWPEOUV»
OUYKEKPIMEVA XWPIKA oToIxeia. Ta «un JAapKOPIoPEVO» OTOIXEIA XpNOlYoTToloUuvTal VIO
va dnuioupynBei 0 TTPOORACINOG YPAPOS TOU CUYKEKPIPEVOU XWPOU YIA TO CUYKEKPIYEVO

Xprom.
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Initialization
of Rules Engine

Loading
LMNO ontology

Loading
INO ontology

¥

ZxAua 4.12. ApXIKOTroinon CUCTANATOG

YES Creation of
Lser >
Instances

Input Navi Input MO Retrieval of
: avigation Origin 3

lser Al User Profile —

Profile B i and relevant Data

¥
Qutput Computation of
m Shortest and Most Fath Ranking Shortest Paths'
Appropriate Path Quality Score

ZxAua 4.13. Pon epyaciag perd amod aitnon yia TTAoynon

Instantiation of
Mavigation Service

A 4
Execution of
k-shortest paths
Algorithm

&

Application of
Mavigation Rules >
to INC and UMD

Input
Lser
Instances

Marking of
INO instances

Reasaoning
over User Profile

h

Persistence of Graph

Exit J+

in User Profile

Construction of
Topology Graph
from MO

Zxnua 4.14. Pon epyaciag yia Tn dnuioupyia Evog vEOU OTIYMIOTUTTOU TNG
utTnpeciag TTAoRynong

5.5.1.2.2 Kavléveg kon Zvpmepaopidg

O1 kavoveg emMAOYAG povoTTaTiwy  OIOKPIiVOVTal O0€  KAVOVEG  TTPOCRACINOTNTAG
(accessibility navigation rules), avTIAnTITIKOUG Kavoveg (perceptual navigation rules) kai
Kavoveg TTpoTipnoewy (navigation preferences). O1 kavoveg autoi €xouv Kal KATTOIEG
TTpoTEPAIOTNTEG. OI KAVOVEG TTPOORACINOTNTAG €@apudlovTal TTPWTOI, £TOI WOTE vad
ATTOPPIYOUV HOVOTIATIa TToU dev eival TTpooBdciya amd 10 XerRotn. O1 avTIANTITIKOI
KAVOVEG TTOU OXETICOVTal PE TN VONTIKI KATAoTaon Tou XPAoTn (TT.X. NAIKIa) Kal PE TIG
aiIoONTAPIES IKAVOTNTESG TOU, EQapudlovTal OTn CUVEXEIA. TEAIKA Ta PJOVOTTATIO TTOU E€ival
oupBard pe TIG TTPOTIUACEIG Tou XPAOoTN (TT.X., MOVOTIATIA PE QAVEAKUOTHPEG QVTi yid
OKAAEG) PBpiokovtal HPETA TNV €QAPPOYH TWV OXETIKWV Kavovwy. O1  KAvoveg
TTeplypagovTtal he  Semantic Web Rule Language-SWRL [109]. KdaTroiol evoeIKTIKOI
Kavoveg eival ol akdAouBol (o1 kAaoeig Tng UNO eival uttoBeTIKES KAl OI OPICHOI TOUG

gival avaAoyol pe autoug TToU TTaPOoUCIAaTnKav AdN aTNV avtioToixn evotnTa):
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Kavévacg 1 (Kavévag MpooBaoiudtnrac)
UNO:HandicappedUser(u) ~ INO:Stairway(s) = INO:isExcludedFor(s,u)

Kavévag 2 (AvTIANTITIKOG Kavévag)
UNO:BlindUser(u) A INO:hasDescription(pass,descr) A
INO:Textual_Description(descr) = INO:hasPerceptualPenaltyFor(pass,u)

Kavévag 3 (Kavévag MpoTiunong)
UNO:LazyUser A INO:Motor_Passage(p) = INO:hasPreferentialBonusFor(p, u)

Kd&Troio1 a1rd TOUG KAVOVES « JOPKAPOUVY T OTOIXEIA TWV PHOVOTTATIWY TTOU Ba TTPETTEl Va
QTTOKAEIOTOUV QTTO TOV YPA@O TIOU QvaTTIapIoTd TO TTPOCRACIYO XWPO yia TO KABE
Xpnotn (Méow Tng ouoxETiong isExcludedFor). ANol «emIBpaBeUouv» | «TIHWPEOUV»
KAtmola oToixeia povotraTiwy  (Méow  Twv ouoxeTioewv hasPreferentialBonusFor,
hasPreferentialPenaltyFor, hasPerceptualBonusFor hasPerceptualPenaltyFor, kAtr.). H
TEAIKN) BabuoAoyia Twv TTPOCRACINWY POVOTTATIWV OTNEIETAl OTA OTIYMIOTUTTA QUTWV

TWV OUOCXETIOEWV KAl QUOIKA OTO MPRAKOG TOUG, TTOU TTAPAMEVEL TTAVTA éva PaOIKO

KPITAPIO.

4.5.1.3 TexvoAoyieg YAotroinong ZuoTANATOG

To ouotnua ulotroinBnke pe TN yAwooa Trpoypapuartioyou Java. Or katdyelg Tou
kTIpiou egayovtal atmd ESRI shapefiles [126] kal atroBnkevovTal o€ piIa XWPEIKAR Baon
oedopévwy PostGIS [127]. Ta shapefiles dnuioupyouvtal pe éva koivd ouotnua GIS.
ATTO Ta dedopéva auTd dnuioupyouvTal Kal Ta oTIyuidTuTTa NG ovroAoyiag INO, kabwg
Kal 0 YpA®og povoTratiwy, Pe xprion tng BiBAIoBAkNg Mascopt [128]. Auth n BIBAIOBAKN
TTOpPEXEl €TTiIONG MIa UAoTroinon Tou oAyopiBuou k Shortest Paths. Omwg  €xel
TTpoavaePBei, o1 ovToloyieg eival ypauuéveg pe T YA\ wooa Web Ontology Language
(OWL DL) kai 1ig diaxelpidépaoTte pye 1o Protégé-OWL API [129]. H Tta&ivéunon twv
ovtoAoyiwv yivetal ye Tov DL reasoner 1Tou Trapéxetal oto Jena Framework [130]. Oi
Kavoveg ekTeAouvtal ammo 1 pnxavy Bossam [104]. To utmroouoTnua €vTOTTIOUOU
EOWTEPIKOU  XWPOU UAOTTOINONKE HE  TPEIG OIAPOPETIKEG KAl  CUUTTANPWUATIKEG
Texvoloyieg: UHF RFIDs, Dead Reckoning kai WLAN Received Signal Strength
Indicator (RSSI). H Quoikr apXITEKTOVIKA TOU OUCTAUATOG aTTEIKOVi(eTal 0TO ZXAMA 4.15
Kl TTEPICOOTEPEG AETITOPEPEIES YIA TA DIAPOPA UTTOCUCTAPATA TOU PTTOPOUV va BpeBouv
oTo [125].
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ZxAua 4.15. TexvoAoyieg YAotroinong

4.5.1.4 Amotiynon Emddéoswv

210 OUCTNPA TTOU TTEPIYPAPNKE TTAPATTAVW UAOTTOINONKAV 01 aKOAOUBEG ONUACIOAOYIKEG

uTTNPEECieg Béong:

lMAnpogopicc Tpéxouoac ©Oéong. H utmpeoia auth TTapéxel OTO XPAOTN TNV
TTANpPoopia yia 1n 8€on oTnv otroia BpiokeTal.

lMepimmAdvnon: KaBuwg o XproTtng Kiveital, To cuoTnua avaAauBavel va Tov TTepInynoel
OTO XWPO TTAPEXOVTAG TTANPOPOPIES VI TA KOVTIVA O€ QUTOV ONUEia evOIOQEPOVTOG.
21arikn FlAonynon: H utnpeoia oTatikng TTAOAYNONG ATTOTEAEI dia utTnpETdia pnTiG
aitnong (pull-based service) Tou uttoAoyicel pia diadpoun ATTd PIa aPeTnPia o€ £va
TTPOOPIOUO.

Auvauikn llAonynon: H duvapikry TTAOAyNON OUCIOOTIKA CUVIOTA Hia €TTEKTAON TNG
oTatikAG TTAorynong. Apxik& uttoAoyilel pia diadpour) Kal oTnv TTEPITITWOoN TTOU O
XPAOTNG TTapeKKAiIVEl aTTd QUTH, N UTTNPECIa avaAapBAavel va Tou dWoel TTANPOPOPIES
TT0U B0 TOV BonBrcouV va eTTavEABEI OTO APXIKO UOVOTTATI.

Kovrivorepa 2nueia Evoiagépovroc: H uttnpecia agopd oTnv TTEPITITWON TTOU O
XPAoTNG €mMOuUpE va AGBel TN BE0n KOVTIVWV OnUEiwv evRIOQEPOVTOS Kal, TTIBAVWG,

TTANPOYOPIES YIa auTd.
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MNa TNV agloAdbynon Tou CUCTAUATOG, UETPABNKE O PECOG XPOVOG aTTOKPIoNG Yia KABE
uTTnNEEcia B€ong TTou avatrTuxonke. ZTov lMivaka 4.2 TrapouacidlovTtal ol XpOvol auToi ol
otroiol dev TTEPINAUBAVOUV TOUG XPOVOUG €KTEAEONG TWV dIEPYATIWV AAANAETTIOpAONG
XpPnoTtn (user interaction). Ta TTeIPAPOTA TTPAYUATOTTOINBNKAV OTO KTHPIO TOU TUARUATOG
MANPO@OPIKAG Kal TnAemiKoivwviwy Tou EBvikoUu kai KatrodioTpiakou lMavetTioTnuiou

ABnvwv.

Mivakag 4.2. Méool xpévol aroKpIonG TWV UTTNPECIWV (O€ SEUTEPOAETTTA)

Ymnpeoia Méoog Xpovog ATTokpIong
21aTikA MAorynon 0.143
Auvapikr MAoRynon 0.1431/0.261 2

[MAnpogopicg Tpéxouoag @ong 0.049

MepimmAdvnon 0.265

KovTivoTtepa Znpueia EvdlapépovToc | 0.265 %/ 0.581 *

1Avoxcpépewu OTO UETO XPOVO EUPECNG TOU GPXIKOU JOVOTTATIOU TTOU TTAPEXEI N UTTNPETia
2Ava(pép£Tou OTO PETO XPOVO EUPECNG TOU VEOU POVOTTATIOU AOYW TTAPEKKAIONG TOU XPOTN
’0 XPAOTNG éxel dnAwaoel 5 Znueia Evdiagépovtog

‘0 XPARoTNnG éxel dnAwaoel 10 Znueia Evdiagpépovtog

2TNV TTEPITITWON TNG OTATIKNG KAl TNG OUVAMIKAG TTAOYNONG, TO OUCTNUA ETTIOTPEPEI EVa
MECAiIOU UAKOUG POVOTTATI TTou atroTeAEiTal atmd 16 kOPPBoug Tou ypdgou Kal EXE
OuVOAIKO pAKoG 14 pétpa. MapdAAnAa, oTnv uTTNPEEcia €UPEONG TWV KOVTIVOTEPWV
onueiwv evdiapépovTog (ZE), o1 yeTproEIC TTpayPaTOTTOINBNKAVY YIa XPHOTEC TTOU €iXav
onAwoel 5 ZE kai yia xprioTeg Tou gixav donAwaoel 10 2E. M1ropei kaveig va TTapatnpnoel
TTWG N CUYKEKPIPEVN UTTNPETIA, av Kal KAAEi TTOANEG QOpEG Tov aAyOpIBuo TTAorlynong,

dev atraiTei avTioToXo TTOAAATTAACI0 XpOVO O€ OXEON UE TN OTATIKA TTAOAYyNOnN.

O1 mmapatmmdvw xpovol atmmokpiong yivovtal Gueca avTIANTIToi atrd To XPAOTN, KaBwg
OudBAANouv oTnVv KaBuOTEPNON TTOU AUTOG avTIAAUPBAveTal KATd Tnv €KTEAEON TNG
ekaoTote UuTTNPEaiag. Opwg, uttdpyouv diIadikaoieg TTou 0 XpAoTNG dev avTiAauBaveral
TNV eKTEAEOT) TOUG. TETOIEG DiEpyaoieg gival n diadikaoia Tagivounong (classification) mou
QTTAITEITAI VIO TO TTPOQIA KABE XPrOTN KAl yia TRV OVTOAoyia Xwpou, OTTwG ETTioNG Kal n

onuioupyia Tou ypdgou TTavw oTov OTT0i0 Ba eKTEAEOTEI 0 AAYOPIBUOG TTAONYNONG.

2€ OTI agopd Tn d10dIKACIA CUUTTEPACHOU TwV POVTEAWY, AUTA TTPAYMATOTTOIEITAl ME

OKOTTO TNV €¢aywyn véag yvwong 1Tou Ba dieukoAUvel TIG akOAoUBEG diepyaaieg:

BaaiAeiog 2. Toétoog 140



Alaxeipion Znpaoiohoyikng MNMAnpogopiag yia 1o Aidxuto YTroAoyiopo

e Kartnyopiotroinon xprioTn hE BACN TIG QUOIKEG IKAVOTNTEG TOU.

e Anuioupyia ypd@ou yia TNV avatrapdoTach Tou TTPOCRACINOU XWEOU.
H diadikacia ouuTrEPACHOU YIa TO XWPIKO POVTEAO eKTEAEITAI HOVO Hia @opd, KaBWG
BewpPOoUNE TTWG O XWPOGS KAl Ta GnEia TTou Tov atmoTeAoUV TTapauEVOUV aueTARANTa. €
TTEPITITWON KATTOIAG XWPIKNAG METARBOANG (TT.X., dnUIoupyia véou dwuartiou, véag £10000U
o€ OWMATIO KATT.) TO XWPIKO HWOVTEAO ONUIOUPYEITAI €K VEOU ATTO TOUG QVAVEWNEVOUG
XAPTEG TTOU TTaPEXEl TO uTTooUoTNUa Tou GIS. ETTopévwg, n kaBuoTépnon ekTEAEONG TNG
O100IKACiag CUPTTEPAOHUOU Ogv YIiVETAI AVTIANTITI) OTTO TO XPrOoTn, a@ou €xel Non
ekTeAEOTEl apxIkA. O xpOvog TTou AQUPBAvVEl N CUYKEKPIPEVN O1adIKATia, TTEIPAUATIKA,

avépxeTal ota 18,23 deuTeEPOAETITA KATA HECO OPO.

O apxIKOG PEYIOTOG YPAPOS (VIO XPNOTEG XWPIG avaTrnpia) TTou ava@EPETal OTo KTAPIO
OTO OTIoi0  Trpayuartotroinénkav  Ta TelpdpaTta  atmmoTteAsitar amd 491  kduPoug
(avartrapioTouv Ta onueia Tou KTnpiou) kal 1022 aku€g (avatrapioTouv TIG HETARACEIG
METALU B1adoxIKWwV onueiwy). O ypd®og autdg dnuioupyeital atmd To XwpIkd JovTEAO Kal
n diadikacia TrepIAauBavel duo oTadia:
o Tnv ekTEAEON TWV KAVOVWYV PE OKOTTO TNV €UPECN KOI OTTOKOTTA TWV PN-CUPBaTwy
TTPOG TO XPAOTN ONUEiWV.

e Tn dnuioupyia Tou ypd@ou aTrd Ta onueia TTou gival cuuBaTtd TTPOG To XProTn.
AkoAoUBwGg, o dnuioupynBeic ypA@og peTaoxnuaTiCeTal o€ €va VEO ypA@o KATtAAAnAo
WOTE VA EKTEAEOTEI TTAVW TOU O aAyOpPIOUOG UTTOAOYIOPOU TWV  OTTAOUCTEPWYV
jovotraTiwv. O  oaAyopIOPog UTTOAOYIOUOU TwV  OTTAOUCTEPWY  HOVOTTATIWV  €ival
UTTEUBUVOG yIa TNV €UPECHN MOVOTTATIWV TETOIWV WOTE va gival O €UKOAO va
TTEPIYPAPOUV atTd TO OUCTNUA Kal va akoAouBnBouv atd 1o xprotn. O aAyopiBuog
QUTOG KAl O OTTOPAITNTOG WETAOXNUATIONOG TOUu ypAgpou TTou avagepOnke, dev Ba

TTEPIYPOAPOUV HE TTEPICOOTEPEG AETTTOUEPEIEG OTNV TTAPOUCA Epyaaia.

O Mivakag 4.3 avatrapioTd Toug PJECOUG XPOVOUG TTOU XPEIAOTNKAV Yia Tn dnuioupyia

Tou TEAIKOU YpA@OoU TTAVW OTOV OTTOI0 EKTEAEITAI O aAyOpIBuOG TTAorynong.

Mivakag 4.3. Méool xpdévol ekTéAeong TwV S108IKACIWYV (08 SEUTEPOAETTTA)

Aladikacia Méoog ATraiToUpevog Xpovog
2UMTTEPAOMOG VEAG YVWONG — 0.916
OvToAoyia xpnoTwv
EkTéAEON KAVOVWV 0.298
Anpioupyia ypdgou atmé cupBartd xwpikd 0.165
onueia
MeTaoxnuaTiopog ypagou 0.303
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2€ auTo TO oneio agiel va avagepOei TTwG ATTd TN OTIYU TTOU O XPNOTNG EKKIVAOEI TV
epapuoyn TAorynong, n povn TTEPITITWON KATA TNV OoTroia eKTEAOUVTAI Ol TTAPATTAVW
O10d1KaaTieg, gival OTav aAAAlel TO HOVTEAO XPNOTN. Z€ QUTH TNV TTEPITITWON, EKTEAEITAI €K
VEOU CUNTTEPACHUOG OTNV OVTOAOYIO XpNOTWV, WOTE O XPROTNG VA KATNYOPIOTTOINBEI P
Baon Ta véa, mOavwg TpotroTroiNuéva, dedouéva Tou PovTEAOU Tou. AKOAoUBwG, ol
Kavoveg ekTeAOUVTAI Kal TTAAI, dnuIoupyEiTal VEOS YpAQOG, OTTOIOG Kal JETAOXNUATICETAl
kataAAnAa. AvtiBeta, n diadikacia cupTTEPACTUOU OTNV ovToAoyia xwpou dev XpeldleTal
VO EKTEAEOTEI €K VEOU. AUTA €ival N JovadIKA TTEPITITWOT TTOU O XPoTNG avTIAauBAveTal

TNV TTpoavaepbeica kabuoTépnon.

To 2xAua 4.16 TTapoucidlel Ta TTOOOOTA TOU OUVOAIKOU XpOvou TTou KataAauBavel n
eKTEAEON KABE dladikaoiag.
MWETOTY N aTI-

THog Mpdgpou
18%

Anuioupyia
Apyikol Tpdgou
10%

ExTEAETN
Ky
18%

ZUMTTEQO TG
54%

ZxAua 4.16. MooooTd ouvOAIKOU XPOVOoU eKTEAEONG TWV S10BIKACIWYV

4.5.1.5 Zuvaen ZuocTAuaTa

Ta mTpWwTa CuCTAMATA TTAOAYNONG, YIO €0WTEPIKOUG XWPEOUG, ETTIKEVTPWONKaAv oTn
TTAorlynon poutroT. Mg Tn TTdpodo Tou XPOVOU Kal TN BEATIWON TWV TEXVIKWY EVTOTTICUOU
avaTrTuXlnkav Kal cuoTAPATA yia TTECOUG XPAOTEG, OTTWG «TOUPIOTIKOI BonBoi». ‘Eva
atrd Ta TTPWTA CUCTHAUATA TTOU TTpoopifovTav yia avBpwtroug gival To Cyberguide [131],
TO OTToi0 €KTEAE TTAOlynon TOOO O€ €CWTEPIKOUG OCO KOl O€ EEWTEPIKOUG XWPOUG.
2xedIAoTNKE oav éva gpyaAeio TTou Ba BonBdAacl TOUG TOUPIOTEG KATA TN EVAYNOT) TOUG O€
apxaloAoyIkoUG xwpoug ue Baon tn TTAnpogopia NG B€ong Kal TNG KaTeUBUVONG TOUG.
To ouoTnua eTIKEVTPWONKE 0TV AVATITUEN €VOG oUuvOAoU aTTd TTPWTOTUTTEG CUOKEUEG
Tou TrEpIAGUBavav €I0IKO AOYIOUIKO ETTIKOIVWVIOG Kal €I0IKEG DIETTAPES XproTn (user

interfaces). 'ET01 0 PaoIkOG OTOXOG TOu £pyou Oev nTav n diadikaoia TTAoynong
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KaBeauTr] (cav POVTEAO Kal aAyoplBuol), aAAd ol dIETTaPEG XPRoTn Kal ol péBodol

ETTIKOIVWVIQG TTou Ba eTTETPETTAV TN TTAOAYNON.

Mia peTayevéoTepn Kal TTOAU TTI0 TTponyuEVN AUon, TTou AauBavel utrown NG To TTWG Ol
avBpwTrol €TMIAEYOUV Kal, KUPIWG, avatrapioTouv TIG dIadpouEg, gival To ouotnua Navio
[91]. To Navio oToxevel, €k1O6G TwWV GAAWYV, OTNV avATITUEN MIOG ovToAoyiag TTou Ba
TTAPEXEI 00NYiEC TTAOAYNONG OTOUG XPAOTEG TTEPIYPAPOVTAG QOPUOAIOTIKA T KPITAPIA,
TIG EVEPYEIEG KAl TA QVTIKEIiPEVA avagopdg (reference objects) 1Tou xpnoipgotroiouv ol
1TeCoi KaTd TNV avakdAuywn Twv dladpopwyv. Opwg 1o Navio divel peyaAuTepn ugaon

otnv ouvinén Béong (location fusion)'®

Kal OTIG OIETTAPEG XPAOTN Kal €TOl Oev €XEI
MEYAAN ouveio@opd oTo BEPa TNG €TTIAOYNG TOU KATGAANAGTEPOU povoTTaTioU yia KABE
Xxpnotn. ‘Eva atrd 1a 1mo mpoo@ara CUCTHUATA TTOU TTAPEXOUV UTTNPECiEG BEong PE TN
xpnon onuacioAoyikng mAnpogopiag eival To C-NGINE [121]. To ouoTnua autd €xel
TTOAA KoIVA onueia Ye TNV TTPOCEYYIoH Yag Kal xpnoigoTrolei ovioAoyieg OWL yia va
MOVTEAOTTOINCEI T TTPOQPIA TWV XPNOTWV Kal TNV TTAnpogopia TTAaiciou. Me Tn Bonbeia

KAVOVWYV TTAPEXEI ECATOPIKEUPEVEG UTTNPETIES TTAORYNONG.

4.5.2 Inpaocioloyikég Ymrnpeoieg AladpaocTiKig TnAedpaong

Mia GAAN epappoyr Tou TTAQICIOU EEATOUIKEUONG AVAPEPETAI O€ UTTNPETIES DIOdPACTIKAG
TNAEOPAONG, evoTToINUEVES WE TO AIABIKTUO Kal TO ZnUAcIoAoyIKO 10T6. H d1adpaoTiKh
TnAedpacon (Interactive TV) [132] TTapéxetal TTAEOV OTIG TTEPICOOTEPEG QAVETTTUYMEVEG
XWPES TTPOCPEPOVTAG VEEC UTTNPETIEG OTOUG XPNOTEG/TUVOPONNTESG KAl KAIVOUPYIEG POEG
€000WV yla Toug TTapOxoug TNG. H egaTtopikeuon Kai n eu@uia Twv ev AOyw UTINPECIWV
BewpouvTtal PaCIKA XOPOKTNEIOTIKA yia TN MEAAOVTIKA TnAedpacn. ZTnv evoTnTa AUTH
TTEPIYPAPETAI TTWG PTTOPOUNE e TN BorBeia Tou ZnuacioAoyikou |oToU va PHETATPEWOUUE
TIG uTtnpeoieg autég oe SWEA kal va UAOTTOINOOUME TNV E€MIOUPNTA €EATOMIKEUPEVN

OUMTTEPIPOPA. ZUVOTITIKA, N TTPOCEYYION TTOU akoAouBntnke ouvioTaTal oTa €¢AG:

e 2nuacioAoyikdg oxoAlaouog (annotation) TOu OTTITIKOOKOUGOTIKOU TTEPIEXOMEVOU ME
Baon povtéAa (ovToAoyieg) TTEPIEXOUEVOU.

o  ANAWTIKN TTEPIYPAPN TOU TTPOQIA XPNOTN KAl TWV TTPOTIMACEWY TOU UE KAVOVEG
Kal Opoug aTrd OVTOAOYiEG.

e 2UUTTEPOOHOS VIO TNV €Caywyr €CATOMIKEUMEVWY TTAAVWY EKTEAEONG UTTNPECIWV

O100paO0TIKAG TNAEGPAONG.

16 2uvtnén B¢ong eival n dladikacia KaTd TNV oTroia ouykepalovTal dedopéva BEonG atrd dIAPOPETIKOUG
aIoONTAPES Kal UTTOCUCTAMATA EVTOTTIOMOU WE KUPIO OTOXO TNV BEATIWON TNG akpiBEiag evToTTiouou.
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H utrodopr) kal Ta poOvTéEAa TTOU TTEPIYPA®OVTAl OTIC OKOAOUBEG €vOTNTEG YIa TIG
€CATOMIKEUPEVEG  UTTNPEDIEC aTToTEAOUV  WEPOG TG  TAat@opuag  MOAYZHMA
(MoAupeoikég E@apuoyéc pe  ZnuacioAoyikry YTTOOTRPIEn) TTOU  avaTiTuxbnke oTa

TTAQiCI0 TOU aVTIOTOIXOU €pEUVNTIKOU £pyou [133].

4.5.2.1 ApXITEKTOVIKN] ZUOTAHATOG

H yevIKr apXITEKTOVIKA TOU OuoTAUATOG TTapoucidletal oto ZXAMa 4.16 Ta cuoTatikd
TNG MUTTOPOoUV va SlaXwpIoTOUV O€ autd TTou Bpiokovtal oTnv TTAEUpd Tou €EUTTNPEETN
(server) kal o€ autd TTOU PBpiokovtal 0TV TTAEUpd Tou XpnoTtn/mreAdarn (client). ta
TTpwTa ouykataAéyovtal o Video Playout Server, 1Tou TTapéXEl TO OTITIKOOKOUOTIKO
TTEPIEXOUEVO OTOUG XPAOTEG Kal GAAol eEuttnpéTeg (Maykdouiou I0ToU) TTOU TTaPEXOUV
EMTTPO0OETEG UTTNPEDiEC Kal TTEPIEXOUEVO. To AOYIONIKO TTEAATN UAOTTOIEITAI O MIa
OIKIOKN TTUAN (residential gateway), Tou eival utteUBuvn yia TNV €KTEAEONn Twv
UTTNPECIWYV, TNV AaAANAeTTidOpaon We To XPNOTN Kal TN TTapouciaon/avatrapaywyr Tou
TeplEXopévou. AuTh n TTUAN atroteAsital amd duo Bacikd cuoTaTikd, TO [MoAupETIKO
2uoTatikd (Multimedia Component) kai 10 ZnuaocioAoyliké 2uoTaTiké (Semantic
Component). To TTpwTo €ival UTTEUBUVO yIa TNV ATTOKWOIKOTTIOINCN KAl avaTTapaywyn
TNG TTOAUMECIKAG PONAG TTou AauPdavetal amd Tov €guTTNPETN, Kal YeVIKA OAn Tn
AEITOUPYIKOTNTA TTOU CUVAVTA KAVEIG 0€ éva TUTTIKO Set-top-box wn@iakng tTnAedpaong.
To deUTEPO CUOTATIKO, TTOU Eival KAl AQUTO TTOU PAG EVOIAQEPEI KUPIWG, AOXOAEITAI PE TNV
ETMAOYN KOl €KTEAEON TWV EVEPYEIWV €EEATOMIKEUONG KATA TNV QvVOTTApPAywyr TOu
OTITIKOOKOUOTIKOU TTEPIEXOMEVOU. AUTEG 01 evEpyelEG AauBdavouv uttdyn Tn onuacioloyia
TWV UTTNPECIWY, TOU XPAOTN KOl TOU TTEPIEXOMEVOU. Mapadeiyuata TETOIWV EVEPYEIWV
gival n ekTéAeon utnpeoiwv (TT.X., €yypaen Bivieo, €PBOAN yoviKoU €A€yXou) Kai n
avaktnon MeTadedopévwy Kal Trepiexopévou atmd 10 Web. Ta dUo ocuoTaTikd Tng

OIKIOKNAG TTUANG cuvTovifovTal Kal ouyxpovicovTtal KATAAANAa atrd €10IKO AOYIOUIKO.
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Service Catalog URL) : * -
> ()Ll &) [mon] e
Movie
LSS—

> Web  Databases

IP Channel

A (MPEG-7 file, Service Catalog) | _1___1_\pchannel
Multimedia ?ﬂsﬂ,— Semantic
Component Gateway Component
_ . MHP OSGi
e - @ | [T

MHP Applications Video Metadata Video Content
(Xlets) (MPEG-T7) (e.g., MPEG-2)

Service Providers / . Content Providers,

ZXr]pa 4.16. Mevikn ApxrrsK'rdvmr’] (o1 d1a@opeg TEXVOAOYiEG TTEPIYPAPOVTAI
OUVOTITIKA oTnV evotnTa 5.5.2.3)

270 TTAQICIO TOU OUYKEKPIPMEVOU CUCTAPOTOG, TO TTEPIEXOMEVO UTTOPEI va eival TpIwvV

OIOPOPETIKWYV EIDWV:

1. OmmikoakouoTike. To TTapadoCIaKO TTEPIEXOPEVO TnAedpaong (T1.X., TAIViEG
dlaQnUIicEIg).

2. Meradedouéva (Metadata). Autd cival PJETATTANPO@OPIA YIO TO OTITIKOOKOUOTIKO
TTEPIEXOPEVO TTOU TTEPIYPAPEI TN OOMI TOU KOl AAAEG ONUACIOANOYIKEG TITUXEG TOU
(T7.X., OUVTEAEOTEG, TTEPIYPOPEG OKNVWYV). AUuTOU TOU TUTTOU TO TTEPIEXOPEVO
XPNOIMOTTOIEITAI KOTA KUPIO AOYO YIa TNV EEATOMIKEUCT) TWV UTTNPECIWV.

3. [epiexyduevo Web. AutoU Tou TUTTOU TO TTEPIEXOMEVO QVOKTATAI OTAV ATTAITEITAI
atmmd TIG uTinpeoieg. MTTopei va OXETICETAI PE TO OTITIKOAKOUOTIKO TTEPIEXOUEVO

(TT.X., KPITIKEG TQIVIWV) I JE TIG TIPOTIPNAOEIG TOU XPAHOTN (TT.X., EIONCEOYPAPIQ).

Ooov a@opd OTIC UTTNPECIEG TTOU avaTTuxdnkav, KABe pia ammd autég atroTeAEiTal armo
Tpia pépPN: a) 1o MNMoAupeaikd Mépog, B) To ZnuacioAoyikd Mépog kai y) pia Mepiypaen
YT1npeoiag Tou TTEPIAAPPBAvEl ASTTTOPEPEIES YIa TN AEITOUPYIKOTNTA TNG. TO TTOAUPEDIKO
MEPOG XpnolpoTroigital atrd 70 lMOoAUPECIKO ZuoTaTikG yia AOGyoug TTapouciaong Kal
aAAnAeTTidpaong Pe To XpProTn. To anNUacIoAoyIKO UEPOG TTEPIEXEI TNV BACIKN AOYIKA TNG
utTnpeoiag. TEAOG, n TTEPIYPAPA XPNOIUOTIOIEITAI YIO AOYOoug avakGAuyng TnG UTINPETIag
Kal yia 1N pubpiony TG. To OUVOAO OAWV Twv TIEPIYPAPWY UTTNPECIWY, VIO £va
OUYKEKPIPNEVO XPAOTN, avagépetal wg KatdAoyog YTnpeoiwv (Service Catalog) oto

2xAMa 4.16.
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O1 akdAouBeg uTTnpeTieg uAoTTOINBNKAV OTA TTAQICIA TOU TTPWTOTUTTOU CUCTANOTOG:

e IO UTTNPECIa YOVIKOU €AEYXOU,

e IO UTINPEECIO TTOU QVOKTA Kal TTAPOUCIAlEl TTEPIEXOMEVO aTTd Tov 1IoToXwpo IMDb
(Internet Movie Database). To tepiexOuevo agopd eite e nBOTTOIOUG, OTTOTE Kal
TTOPOUCIACETAI O€ KABE TUNUA TNG TAIVIOG TTOU TTEPIEXEI KATTOIOV VEO NBOTTOIO, €iTE
oTnv Tavia KaBauth (TT.X., KPITIKEG, OTOIXEId OKNVOBETN) OTTOTE Kal TTapoucIAdeTal
oTnv apxn g,

e IO UTTNPECIA TTOU AVOKTA Kal TTApousIadel TrepiexOuEvo atrd Tov IoToxwpo Wikipedia
[148] o€ oknvég TTou TTEPIAAPBAVOUV OUYKEKPIUEVA AVTIKEIMEVA,

e ula uttnpeoia PVR 1Tou eyypd@el TURPATA TNG TAIVIAG TTOU TTEPIEXOUV CUYKEKPIMEVES
OpaoTnPIOTNTEG, AVTIKEINEVA TOTTOBETiEC 1] nBoTToI0UG (OAa auTd KaBopiovTal aTrd To
XPRoTn Kal uloBeteital N opoAoyia 1nG ovroAoyiag LSCOM [134]), kai

e ula uttnpeoia eidotroinong ue Bdon RSS feeds [135] Tou €xel opioel 0 XpAoTNG.

EvOeIKTIKG Ba TTEPIYPAWOUUE TNV UTTNPECIA YOVIKOU €AEyXou, TTOU OlaQEPEl aTTO TIG
QVTIOTOIXEG UTTAPXOUOEG OTO OTI UTTOPEI va eAEyXEl PE PeEYAAUTEPN akpiBeia Tnv
avaTtrapaywyr Tou TTepIEXOPEVOU, avd TUAPa Bivieo kai 61 cuvoAikd og 6Ao To Bivreo. H
UTTNPECIA QUTA KAVEI KATTOIEG EVEPYEIEG OTAV KATIOIO TPAMA TOU OTITIKOOKOUOTIKOU
TTEPIEXOUEVOU Ogv gival KATAAANAO yia TO XproTn, Kpivovtag atmmd TnV nAIKia TTou €xEl
oploTei 01O TIPOYIA Tou. [MBavég evépyeleg eival: oiynon Axou, aAAayr KavaAiou,

aTroKpuUYn €IKOvVAG, TTapouciaon emonuavoswy (alerts).

210 2xAMa 4.17.a @aivetal éva deiyua Tou KWOIKA (TTOAUPEDIKO PEPOG UTTNPETIAG) TTOU
eKTEAEITAl ATTO TO MOAUNPEDIKO ZUoTaTIKO, EVW OTO ZXNAKa 4.17.6 @aiveTal n TTEPIYPAPN
TNG UTTNPECIOG TTOU Opidel €va TTPOTUTTO KavOva yia TNV eKTEAECN TNG UTTNPECIAG Kal
GAAa petadedopéva. Ta mpdtutta Kavovwy (rule templates) ekppdlovTtal oTn YAWooo
Kavovwyv TTou Treplypa@etal oto [104]. KaBe TpdTuTTo 0pidel TTOTE TTPETTEI VO EKTEAECTEI
KABe UTINPECia Kal PYE TTOIEG TTAPANETPOUG €10000u. O1 TTPAYUATIKEG TIMEG AUTWV TWV
TapauéTpwyY AapBdavovtal amd To apxeio petadedopévwyv MPEG-7 kai ammd Tnv
TPEXOUOO KATAOTAON TOU OUCTHPOTOG. 2TO TTAPABEIYHA HOG N MOVODIKK) TTOPANETPOG
gival n *currentUser*, n Ty Tng oTtroiag opietar 6tav 0 XPAOTNG OUVOEETAI OTO

ouoTnua.
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public class ParentalControl{
/Iwe overide the paint method of the HContainer..
public void paint(Graphics g) {
DVBGraphics dvbG = (DVBGraphics) g;
DVBAIphaComposite compositingRule;
/l When alpha = 1, the display gets black

compositingRule = DVBAIphaComposite.getinstance(DVBAIphaComposite.DST_OVER, (float)
this.alpha);

dvbG.setDVBComposite(compositingRule);
super.paint(dvbG);

(@)

<service id="2" name="parentalControlService" version="1">
<GUIName>Parental Control</GUIName>
<description>Takes actions upon detection of inappropriate content</description>
<AP|_method>NULL</API_method>

<ruleTemplate>if TVUO:Under7(?u) and [?u = TVUO:*currentUser*] and mds:Why(?sat,
MPAA:directed_to_older_children)  and mds:TextAnnotation(?vst, ?tat) and
mds:VideoSegmentType(?vst) and mds:StructuredAnnotation(?tat, ?sat) then iTVServices:action(?vst,
iTVServices:parentalControlService)</ruleTemplate>

<params>
<param id="1">
<name>action</name>
<GUIName>Action</GUIName>
<description>Determines the action for parental control</description>
<type primitive="false">exclusive-list</type>
<exclusive-list>
<item>
<value>toggle.video</value>
<GUIName>Toggle video</GUIName>
</item>
<item>
<value>alert</value>
<GUIName>Alert Viewer</GUIName>
</item>
</exclusive-list>
</param>
</params>
</service>
B)
ZxApa 4.17. Mia evOEIKTIKA UTTNPECia YOVIKOU gAéyxou o) MoAupeoiko pépog, B)
Mepiypaen utrnpeciag
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4.5.2.1.1 Xnyuacioroyixo Loeratiko

To ZnNPACIOAOYIKO 2UOCTATIKO KATEXEI KEVTPIKO POAO OTO &v AOyw ouoTtnua. Eivai
UTTEUBUVO YIa TO CUVTOVIONO TWV UTTNPECIWV TTPOCTIBEUEVNG agiag KABWG £TTIONG KAl yia
TIG OlEpyacie¢ OUAAOYIOTIKAG OTIG OTIoiEG Pacietal n TTapox €CATOMIKEUUEVWV
uttnEeciwyv. Me Aiya Adyia, Ba PtTopouce Kaveig va TTepIypAyel autd TO OUOTATIKO WG
TNV UTTOOOUA YVWOEWS KOl KAVOVWY TIOU TIAPEXEl ECATOMIKEUNEVEG «OUPPAPECH
TepiExouévou (mashups) péoa oTtnv oIKIOKA TTUAN. ‘Eva didypapua pe 10 BAcika

OTOIXEIO TNG APXITEKTOVIKAG Kal TIGC AAANAETTIOPACEIG TOUG QaiveTal OTO ZxNua 4.18.

Description

\ ) i
e Ontology Other
— m@ Scheduler @

MPEG-7
SN
Server | =
""""""""""""""" § User Profile Multimedia
[(Description and Rules)} [Component} HU:> ﬁ
| Set-Top-Box 1

ZxAua 4.18. To ZnuaocioAoyiké ZuoTATIKO TOU CUCTHHATOG

Me tnv avaktnon Tou Service Description, dnuioupyeital autéuaTa HIa YPA@IKr SIETTAPN
yla Tn diaxeipion Kai pUBUION TWV UTTNPECIWY Kal Tou TTPO®IA xprioTn. To TTpo@iA autd
ME TO TTOU OPICeTal ATTO TO XPNOTN, AUECWG YETATPETTETAI O€ OTIYMIOTUTIA ovToAoyiag. Ta
oedopéva MPEG-7 petatpémrovTal €TTiong o€ oTiypidtutTa piag ovroloyiagc MPEG-7 (BA.
evoTnTa 4.5.2.2). AUTEG 01 PJETATPOTTEG YivovTal atmd 1o ouoTaTikd Ontology Builder kai
gival atrapaitnTeg €101 WOTE OAQ Ta BEDOUEVA VA Eival EKQPACHEVA OE PIA KOIVE) Hop@n),
oupBarn he TN unxavr) ocuptrepacpou (Reasoner & Rule Engine [104]). O1 kavoveg TTou
epapuodlovtal oe autd Ta ovroAoyikd dedouéva kabopifovral amd Toug TTAPOXOUG
uttnPeciwyv oTo Service Description. MOAIG ekTeAOUVTAI OI KAVOVEG dnUIOUPYEITAl £va
TTPWTO TTAAVO €KTEAEONG UTINPEECIWY, TTOU TTEPIYPAPEl TIG EVEPYEIEG TTOU TTPETTEl va
EKTEAEOTOUV VIO TO TPEXOVTA XPNOTN KAl TO TPEXOV TNAEOTITIKO TIpdypaupa. [piv
utToBANBEi To TTAGVO evepyelwv oTov Scheduler, TTou gival UTTEUBUVOG yIa TV €QAPUOYN

Tou, KaAgital o Plan Validator wote va emAUoel dIdQopeg CUYKPOUTEIG TTOU UTTOPEI va
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UTTAPXOUV OTO QpPXIKO TTAAvo. TETOIEC OUYKPOUOEIG WTTOPEI va TTPOKANBoUv atrd TIG
TTPOdIaYPAPEG TNG OCUOKEUNG OIKIOKNG TTUANG, TN ONUOOCIOAOYia TwV UTINPECIWV R TIG
XPOVIKEG OUOXETIOEIG PETAGU TWV TTPOYPAMMOTIONEVWY evepyeEiwy. [a TTapddelypa, o
Plan Validator dev emtpémel Tnv ekTéAeon duUo uttnpeociwv Personal Video Recorder
(PVR) pe xpovikn emkdAuywn, kabwg 10 the Set-Top-Box (STB) utopei va unv
UTTOOTNPICEl TAUTOXPOVN €eyypa@ry OUOo TTAPAAANAWY TNAEOTITIKWY TTPOYPAMUATWV.
EmmmrAéov, pia uttnpeaia avaktnong trepiexopévou atro 1o Web dev TTpETTEl va eKTEAEITAI
otav ekTeAeiTal AdN I UTTNPECiIa yovIKOU €Aéyxou, KaBwg To TrePIEXOPEVO TTOU Ba

avaKkToUo€E PTTOPEI va gival €1TioNg akatdAANAo yia avAAIKOUG XPrOTEG.

TeAIkd, o Scheduler kKaAei TIG uEBOSOUG TTOU AVTIOTOIXOUV OTIC EVEPYEIEG TTOU TTPOEKUYWAV
amd TO0 ouutrepacpo. H avtioToixnon auth yivetar pye TN PorBeia Tou Service
Description. Autég ol KAQOeIg pTTOPEl va gival KANoeIg o€ PeBddoug Tou MoAupeoikou
2uoTaTikoU 1 KARoEIG o€ eEwTepIKOUG eEuttnpéTeg Web | KAAoeIg o GAAa eEwTEPIKA

ouoTuata (1r.x., PVR, SIKTUOKEG OIKIOKEG OUOKEUEG, KATT.).

4.5.2.2 Ailadikacia E¢aropikeuong

H aglotroinon NG onuacioAoyiknG TTANPOPOPIag Tou XPHoTn, TwV UTTNPECIWY KAl TOU
TTEPIEXOPEVOU €ival O aKPOYywVIaiog AiIBOG TOU CUOCTAPOTOG. ZUYKEKPIPEVA, OANO TO
OTITIKOOKOUOTIKO  TTEPIEXOMEVO UTTOBETOUME OTI €ival  OnNUACIOAOYIKA OXOAIAOUEVO
oupoewva pe 1o TTpoTutto MPEG-7 Multimedia Description Scheme (MDS) [136]. Ouwg,
TTEplOpicaPe TNV EKPPAcTIKOTNTA Tou MDS poévo ota Description Schemes (DS) kai
Descriptors 1ou €ival OXETIKA PE TNV «UWPnAOU €TTITTEOOU ONUACIOAOYIO» TWV APXEIWV
Bivreo (1r.X., €Keivn Tou TrEPIypA®eEl AToua, OpacTnpPIdTNTEG, TOTTOBETiEG, XPOvo,
avTikeigeva). Mia Baoikr) diagopoTtroinon oXeTIKA pe 1o TTpodTuTTo MPEG-7 cival oT1 avri
va uIoBeTnBoUVv o1 unxaviouoi opiIouoU Opwv Kal ava@opds o€ autoug (TT.X., oToIXEia
TermUseType kai ControlledTermUseType, oxniuatra Ttagivopnong - classification
schemes), xpnoigotroidnkav pdévo ovtoloyieg Trediou  evdiagépoviog (domain
ontologies) yia Tov opIopd 6pwv oXoAlaopou. ETmriong dev xpnoigotroinénkav Ta
otoixeia Tou MPEG-7 Semantic DS (1.x., Semantic, SemanticBase, SemanticType,
Time, Event), TTou emMTPETTOUV TTOAU EKQPPACTIKEG TTEPIYPAPEG NETADEDOUEVWYV, VIO TOUG

akOAouBoug Adyoug:

e H diadikacia oxoAlaopoU aTTaITEl UTTOAOYIOIUN avBpwTTodUVAMN. EVOEIKTIKO YEYOVOG

gival To OTI Kavéva epyaAegio oxoAiaopol MPEG-7, euTropikO 1 hn, 0ev UTTOooTNPICEl
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onuacioAoyikd oXoAlaoud Bivreo pe Ta oToixeia Tou MPEG-7 1Tou TTapoucidotnkayv
TTAPATIAVW.

e Agv UuTTApxel KAtrola KOIva aT1rodekTr| peBodoAoyia yia TO TTWG TIPETTEL VA
XPNOIMOTTIOINBOUV AUTEG Ol TTEPIYPAPES ) TTWG TTPETTEI va XPNOIUOTTOIOUVTAl ATTO TIG
EQAPPOYEGC. TO yeyovog autd TTPOKOAEI AOAPEIO KAl AP@Ionia KATa TNV EpPNVEia
TWV PETAdEOONEVWY auTwy. AuTO TO TTPORANUA ava@EépeTal €1Tiong Kal oto [137],
OTTOoU MIa ovToAoyia yia Tn onuacioAoyia Tou MPEG-7 Semantic DS mrporteiveral cav

mOavr Auon.

KaBwg n euguia Tou ouoTiuatog TTapéxeTal amd éva cuoTnua Kavovwy (rule-based
system), eival ammapaitnTo 6Aa Ta dedopEva TTOU OXETICOVTAI JE TO XPHOTN TO TNAEOTITIKO
TIPOYPOUMA KAl TIG UTTNPECIEG va avaTTapioTavTal JE Eva KOIVO QOPUOAITHO. AuTdg O
QopHOAIoPOG atTrogaciotnke va gival n Web Ontology Language (OWL) e€aitiag Tng
dnNuoTIKOTNTAG TNS Kal TG atmmodoxng tng amd 1o World Wide Web Consortium (W3C).
lNa Tnv ovTOAOYIKp avatrrapdoTaon TwV METOOEOOUEVWY TOU  OTITIKOOKOUGTIKOU
TTEPIEXOUEVOU ETTECEPYAOTIKAPE KOl ETTEKTEIVOUE TO MOVTEAO TTOU TTPOTABNKE ATTO TOUG
Tsinaraki et al. [138], etriong uAotroinuévo oe OWL. Z10 [139] TTapoucidlovTtal kKal AAAa
utrogn@ia PovtéAa aAAG eival €iTe TTOAU yevika €ite TTOAU €€e1dIkeEUpEva  yia TIG
EQapUOYEG pag. Kavaue OIGQOPEG TPOTTOTIOINCEIG OTNV apxikr) ovioAoyia MPEG-7
ontology wOTE va TNV KATOOTAOOUWME TTIO KATAAANAN yIQ TOUG OKOTTOUG TNG EQPAPHOYNG

MOG (TT.X., MEPIKEG EVVOIEG KAl 1IB1OTNTEG TTAPAARPONKAV).

OAa 1a 6edopéva (oTIyuIdTUTTA) O QuTh TNV ovtoloyia MPEG-7 ek@pdoTnkav PEoW
ovToAoYyIWV TTEdIOU eVOIOPEPOVTOG. MEPIKEG ATTO QUTEG TIG OVTOAOYIEG TTPOEPYOVTAI ATTO
Ta classification schemes Tou MPEG-7 kai tou TV-Anytime (11.X., €KEiveg TTOU
OXETICOVTaI PE TO YOVIKO €AEYXO Kal TNV KaTnyoplotroinon Tou PBivieo). ANEG cival OIKEG
Mag ovtoAoyieg TTou opifouv To AECIAOYIO yia UEPIKES uTTNPETies. MNa TTapddeiyua, OTTwS
NON avapépOnke, oxedlidoTnke Mia ovioloyia IMDb Trou Trepiéxel €ykupa ovouarta
nBoTtrolwyv. AUTEG OI OVTOAOYIEG XPNOIPOTTOIoUVTal TOOO KATA TO OXOMAOHO Tou Bivieo
[140], 600 Kai Katd TNV €KTEAECN TWV UTTNPECIWY aTTd TNV OIKIaKN TTUAN. Ouoia ye v
petatpot) Twv Oedopévwv MPEG-7 XML oe OWL, kdbe Trepiypapry utnpeaiag
METATPETTETAI O€ PIA OVTOAOyia uTnpeoiwy (iITVServices) kal KABe TTPOPIA XpHoTn o€ yia
ovToAoyia xpnotwv TnAcodpaons (TV User Ontology, TVUO). OAeg auTtég o1 ovToAoyieg

gival dlaB€oiueg otnv 1I0TooEAiIda [141].
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‘ET01, n uloB£Tnon Kai dnuioupyia ovioAoyiwy yia TN d0uNon TwV PETAOESOUEVWV Kal N

xpnron Aegidoyiou atré ovroloyieg ediou evaIaQEPOVTOG KABIOTA TO OUCTNHA  EYYEVWG

BaoiopEvo o€ yvwaon Kal IKavo yia GUANOYIOTIKA KAl CUPTTEPAOHO.

210 2XAMa 4.19 TTapoucidlovTal KATTola dEBOUEVA WOTE VA PTTOPECEl VA KATAVONOEl O
avayvwoTtng TW¢ To oUoTAPO KAVEI CUUTTEPOACHO Kal UTTOAOYIONO Tou TTAGVOU
evepyelwy. 210 2XANa 4.19.a TTapoucialeTal £€vag Kavovag TnG UTTNPECIAg YovIKou
eAEyxou. Ze QuUOIKN YAwooa, dnAwvel OTI «av 0 XPAOTNG Eival KATW TwV 7 ETWV Kal TO
TPEXOV TUAMA Tou Bivieo artreuBuvetal o€ peyaAuTtepa TTaidid, CUPNPWVA PE TO OXAMO
Tagivépunong tou opyaviopou MPAA (Motion Picture Association of America), 161€ n
UTTNPEECia  TIPETTEI VO €KTEAEOTEI yia TO TUAMO autd TOou Pivreo» (01 KpPIioEIg
KATaOAANAOTNTAG evowpatwvovTtal oto oTtoixeio “Why” tou MPEG-7). 21n 1repimtwon
TTOU 0 XPNOTNG TTEPIYPAPETal atrd TNV ovioAoyia TVUO o61Twg gaivetal oto 2xfiua 4.19.8
Kal 4.19.y (avatmrapdoTtaon o€ cUPBOAICUO Meplypa@ikwy AoyIKWVY) Kal Ta JETAdEdOUEVA
Tou BivTeo €ival autd Tou Zxnuatog 4.19.9, 101 n utnpecia Ba TTpooTeBei oTo TTAGVO
EVEPYEIWV YyIa OAa Ta TuAuata Bivieo TTOU IKAVOTTOIOUV TIG OUVONKES Tou kKavova. H
OUYKEKPIPEVN evépyela TTOu Ba atro@acioTel ¢apTdtal atrd TNV TIUA TNG TTAPAPETPOU
“action” Tng umnpeoiag (BA. Zxnua 4.17). O xwpog ovoudtwv (namespace) “mds”
avagépeTtal otnv ovioAoyia MPEG-7, o “TVUO” ka1 o “iTVServices” ota avrtioToixa
TTPO@IA (va emTavaAngBei o1 n meplypa®ry Tou ZxAUaToG 4.17.3 UETATPETTETAI OF
OTIyUIOTUTTA TNG ovToAoyiag iTVServices) kai o “MPAA” og pia ovroloyia Trediou

EQAPHOYNG TTOU opiel KAAOEIS KATAAANAOTNTAG TTEPIEXOUEVOU.
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rule parentalControl is if
TVUO:CurrentUser(?u) and TVUO:Under7(?u) and mds:Why(?sat,

MPAA:directed_to_older_children)and  mds:TextAnnotation(?vst, ?tat) and 31)1':]%13\',/:5

mds:VideoSegmentType(?vst) and mds:StructuredAnnotation(?tat, ?sat)

then

iTVServices:action(?vst, iTVServices:parentalControlService)

<TVUO:User rdf:ID="bill">
<TVUO:hasUsername

rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">Bill</TVUO:hasUsername>
<TVUO:hasGender rdf:resource="http://polysema.di.uoa.gr/ont/TVUO.owl#male"/> B)TTPOQIA
<TVUO:hasAge> XPAoTN

<TVUO:Between1and7 rdf:ID="ageOfBill"/>
</TVUO:hasAge>
</TVUO:User>

Under7 = User n d hasAge.Between1and7

Y) OpIOUOG VoG
TTPOQIA XproTn

<mds:VideoType rdf:ID="MultimediaContent3">
<mds:Video>
<mds:VideoSegmentType rdf:ID="segment7">
<mds:MediaTime>
</mds:MediaTime>
<mds:TextAnnotation>
<mds:TextAnnotationType rdf:ID="TextAnnotation20">
<mds:StructuredAnnotation>
<mds:StructuredAnnotationType rdf:ID="StructuredAnnotation21">
<mds:Why rdf:resource="&MPAA;#directed_to_older_children"/>
</mds:StructuredAnnotationType>
</mds:StructuredAnnotation>
</mds:TextAnnotationType>
</mds:TextAnnotation>
</mds:VideoSegmentType>

0) MEPOG TWV
OTIYMIOTUTTWV
MPEG-7

2xnua 4.19. EvOEIKTIKG dedOMEVA VIO EEATOUIKEUOT TNG UTTNPECIAS YOVIKOU

eAéyxou

2uvoyicovTtag, 010 ZXNua 4.20 atrelkoviCeTal TO TTWG XPNOIMOTTOINONKE TO TTAQICIO TTOU

TTapouoIdoTnKe oTnv evotnTa 4.2 yia TNV UAoTroinon €EATOMIKEUPEVWY UTTNPECIWY

O100paO0TIKAG TNAEGPAONG.
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Application Business Logic

Adaptation
Action Plan actions : Service
Adaptation Configurations

rules
Reasoning Module Adaptation Policies
N
[ Reasoning Component J Statha lipdate
Made! axiams Madel instances
Models (Context
Application Model Application Status
Environment Model Environment Context Context
Sensing
User Model User Profile Mechanisms
Activity Model Activity History
Madel
inatantiation &
Content Model Content updating
Ontology Builder ]

2xnua 4.20. Eappoyn Tou mAaiciou egatopikeuong SWEA yia 51a8paoTIKNi
TnAgdpaon. Mg ykpl xpwpa: oToixeia Trou dev Xpnoipgotroiouvral. Mg KiTpivo
XPWHA: TA AVTIOTOIXO OUCTATIKA TOU CUCTHMATOG HOG.

4.5.2.3 Texvoloyieg YAotroinong ZUucTHHATOG

lMNa Adyoug TTANPOTNTAG TNG TTAPOUCIiOONG TOU CUCTAUATOG TTEPIYPAPOUNE TIG PBOCIKEG
TEXVOAOYiEG ME TIG oTroieg avamTuxOnke (BA. ZxAua 4.16). To OTITIKOOKOUOTIKO
TTEPIEXOPEVO  METOdIOETOlI OTOUG OEKTEC TwV XPNOTWV HEOow powv  Bivteo,
KwoIkotroINuéVWY  pe T TeXvoloyia DVB-T. TlNa Tnv eupuektmouty Tou ivieo
xpnoigotroindnke o IRT DVB Playout Server [142]. Ta petadedopéva  OTTWG
TTpoava@épBnke akoAouBouv 1o TpoTutto MPEG-7. H oikiakr) TTUAN uAoTToIenke Pe TV
avolkT TAat@opua uttnpeciwv OSGi (Open Service Gateway Initiative) [143]. To OSGi
TTAPEXEL, EKTOG TwV AAAWYV, OIKTUWON Kal dIaXEipIon TOu KUKAOU CWNAG TWV UTTNPECIWV.
2uykekpipéva, to OSGi XpnOIPOTTOINBNKE yia TNV UAOTTOINCN TOU ZnUAcIoAOYIKOU
2uoTaTikoU. ATTd Tnv AAAn, 1o MoAupeoikd ZuoTaTtikO TNG OIKIOKAG TTUANG BacileTal oTo
evOlGueco Aoyiopiké Multimedia Home Platform (MHP) [144]. To MHP eivai uia
TTAATQOpUa ekTéEAeONG e@appoywv MHP (f aAiwg Xlets) uhotroinuévn oe Java. Ta
Xlets ¢ivar To avdhoyo Twv applets otov kKOOPO TNG Wnolaknig TnAedpaons. H
dlaAeitoupyikdTnNTa PETAU Tou OSGI Kal Tou MHP emiTelxOnke y€ow evog BonBnTikou

ouoTaTikou TTou ovoudotnke MHP-OSGi Gateway. Apa a1rd 10 TTAPATTAVW TTPOKUTITEI
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OTI o1 uhoTToINPéVEG uTTNpEeoieg BaaifovTtal o€ éva peiypa TeEXvoAoyiwyv. To MNMoAupeoikd
MEPOG avaTtrTuxBnke oav Xlet, To Znuacioloyikd cav utnpecia OSGi kal n Mepiypaen

YT1inpeoiag pe Tn xprion tng yAwooag XML.

4.5.2.4 Yuva@n ZucTApATA

H diaouvdeon tou Web pe ta mrepIBAAAOvVTa Wn@Iakng tnAedpacng, €ival KATI TToU
eMOIWKEI KAl N akadnuaikn €psuva Kai n Blounxavia ta TeAeuTaia xpovia Ouwg ol 1o
TTOAAEG TTPOOTTABEIEC ATTAG TTPOCTTABOUV VA EVWOOUV TouG OU0 KOOHOUG Kail Ol va TOUG
ouvOUAOoOoUV OnNUIoUPYIKA yia Tn TTapoxn véwv utrnpeoiwv [145] [146]. O1 Baoikég
EPyacicg TTou €MIBIWKOUV TO TeEAeUTaio oTOXO cival Ta épya AVATAR [99] kai MediaNet
[147]. To AVATAR xpnoiyotrolei TTOAEG KOIVEG TEXVOAOYIEG Kal TEXVIKEG PE TO DIKO HAG
ovotnua. (T.xX., MovTeAOTToinon ME T XPHon ovtoAoyiwv, TIPOQPIA XPNOTWV Kal
ONPacioAoyikd CUPTTEPAOHO). Opwg dev aOXOAEiTal YeEVIKA HE TNV E€CATOMIKEUON
UTTNPECIWV TTAPA JOVO PE TN dnUIoupyia evOg TTPOCWTTIKOU BonBou TTpoypauPaTog TToU
va TTPOTEIVEl evilaPEpOoVTa TTEPIEXOUEVA OToV XprioTn. To épyo MediaNET, avagopikd
ME uTInpeoieg O1adPAOTIKAG TNAEOpaONG, TTapEXEl TNV TTAATEOpUa AmigoTV kal éva
PVR. EmittAéov, TTapéxel utinpeoieg OTrwg e-voting kai e-shopping. Ouwg TapoAo 1Tou
Ol UTTNPECIEG TOU Eival evOIAQEPOUCEG KOl OXETIKEG ME KOIVWVIKN OIKTUWON (social
networking), ev aglotrolgi JETAOEDOUEVA KAl UNXAVIOUOUG GUANOYIOTIKAG VIO VA TTAPEXEI

MO EUQPUEIG EEATOUIKEUPEVEG UTTNPECIEG UE AUTOPATOTTOINKEVO TPOTTO.

4.6. ZuptrEPACHATA
H Baoik ouveio@opd TnG TrpoavapepBeiocag épeuvag oTo medio TG €¢aTtouikeuong

EQapPOywWV pe TN BorBeia diaxeipiong onuacioAoyiknG TTANpogopiag ivai:
o 2xedIaONOC EVOG YEVIKOU TTAAICiOU ava@opdg yia TNV £EATOPIKEUON UTTNPECIWV.

o 2xedIaopOG VOG YEVIKOU PJOVTEAOU XPOTN KAl UAOTTOINON MIAG OVTOAOYiag yia Tn

ONMAcIoAOYIKH avaTTapdoTacn ToU TTPOPIA EVOG XPrRoTN UTINPECIWY BEoNG.

e YAoTtroinon ZnPacIOAOYIKWVY YTINPEECIWV O£0NG OTToU OAEG O BACIKEG OVTOTNTEG
(XWPOG, XPHAOTEG, TTEPIEXOUEVO UTTNPECIWY, OUOKEUEG XPNOTN) TTEPIYPAPOVTQI
Méoa atrd oTolixeia ovroAoylwv. Me autd Ttov TPOTTO TO CUCTNUO MTTOPEI va
TTAOPEXElI ECATOPIKEUON TWV UTTNPECIWV O€ d1agopa eTTiTreda, OTTwG TTAOrynon Kai

TTapouCiaon TTEPIEXOUEVOU.
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e YAOTroinon €CATOMIKEUPEVWY UTTNPECIWY OI1adPaaTIKNG TnAedpaons. Eivalr n
TTPWTN POPA TTOU dNMIoUPYEITal £va YEVIKO TTAQICIO yIa €CATONIKEUCN UTTNPECIWV
TNAEOPAONG PE TN XPNon onpacioAloyiag. To TAaiolo autd BacifeTal o€ peydalo
BaBudé otnv ovroAoyia MPEG-7 1ToU avaTiTuxBnke Pe TETOIO TPOTTO WOTE va
ETMTPETTEI TNV €UKOAN Onpioupyia TNG YE epyaAcia aAAd kal Tnv duvaToTnTa YIA

Baoikd cupTTEPACHO.

e TéNOG peAeTABNKav KATTold  GAAG  TTEPIQPEPEIOKG  BépaTta  OTTWG  TPOTIOI
QATTOBNKEUONG TWV OVTOAOYIKWV TIPOYIA XpnoTwyv Kal dId@opa CuoTANATA

KavOvwy.

Ta Béuarta 1Tou avaAuBnkav oto Ke@AAaio autd avagépovTal oTi¢ dnPooieloels: [92],
[106], [123], [125], [133], [151].
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5 2ZYMIEPAXMATA KAI MEANONTIKEZ KATEY@YNZEIZ

5.1. Zuptmrepdaouara

21NV TTapouca dIaTpIPr] JEAETABNKAV QPKETEG TITUXEG TNG DIAXEIPIONG ONUACIOAOYIKAG
TTANPOPOPIAg Kal TTWG AUTH MTTOPEl va aglotroinBei yia TRV avdaTtrTugn TTponyuEVWY
OUCTNUATWY KOl EQAPPOYWYV. ZTN CUVEXEID TTAPABETOUNE KATTOIO YEVIKA CUUTTEPAOUATA

yla KABe pEPog TG d1aTpIBAG.

5.1.1 Ywrnpeoieg ZnuaocioAoyikou loTou

O1 YZI eivai avaueca oTta 1o evOla@EpovTa Kal afloTrolfoiua aTmoTEAEOUATA TNG
¢peuvag oTo TTEdio Tou ZnuaocioAoyikou loTtou. Autd @aivetal ¢ekdBapa Kal Ao Tnv
uloBétnon 1ng YAwooag WSDL-SA cav mpétutto Tou W3C. ApKETOi epeuvnTéG €XOUV
aoxoAnBei pye To B€ua TNG avakaAuywng kai ouvBeong YZI. Opwg, 61w QaiveTal Kal 0Tn
oXeTik  PBiBAIoypagia, uttdpxel EANelwn amd ueBOdoug Kal epyaleia IkKava  va
QTTOTIMAOOUV TIG €EPEUVNTIKEG TTPOOTIABEIEG. 2TA TTAQiOIO TNG Trapoucag dIaTpIBAg
BixTnKe yia TTPWTN QOopd autd TO ONUAVTIKO BEPa Kal TTPOTAONKAV OUYKEKPIMEVES
MEBODBOI agloAdyNoNG, TwV OTTOIWV N €QAPUOCINOTNTA PEAETABNKE Kal TTEIPAMOTIKA. Ta
atroTeAéopaTa ATAV APKETA IKAVOTTOINTIKA OAAd, OTTWG AVAPEPETAI KAl TNV EVOTNTA 5.2,
TTOAG B€pata gévouv avoikTd akOun. H TTpOodog 0TO GUYKEKPIPEVO TTEDIO €peuvag gival
ETTITAKTIKI AvAyKn WOTE VO PTTOPOUV Ol EPEUVNTEG VA AgIOAOYOUV OwOTA TNV TToIOTATA

Kal agia Twv eupnudTwy TOUG.

5.1.2 ZXuvepyatiki Emriyvwon MAaiciou

Oocov agopd ota TrepIBAANovTa BIGXuTOU UTTOAOYIOMOU, €ival @avepd OTI PE TNV
TEXVOAOYIKA TTPO0O0 TWV TEAEUTAIWY ETWV EPXOMAOTE OAO Kal TTIO KOVTA OTO Opaua TOU
M. Weiser [9]. Epeic avtipetwtriCoupe Ta TEPIBAAAOVTA didxuTOU UTTOAOYIOUOU oav JIa
MiEn TEXVOAOYIWV Kal TIPOOEYYIOEWV IKAVWY VO UTTOOTNPICOUV VEEG TTPONYUEVEG
EQPAPMUOYEG. 2Ta TTAQICIO QUTAG TNG QVTIUETWTTIONG TTPOTEivauE pia péBodo yia Tnv
OUVEPYOQTIKA €TTiyvwaon TTAAICIoOU 0€ £QapuoyES dIGXUTOU Kal VOUadIikoUu uttoAoyiouou. H
eTTiyvwaon TTAaigiou gival TTOAU onuavTikd oToixEio o€ KABe ouyxpovo cuoTtnua . MNa autd
TO AOYO £yIve pia TTPOOTTABEIa va augnBei To OUVOAIKO ETTITTEQO ETTIYVWONG TTAAICIOU O€
éva KaTaveUNUEVO oUOTNUO PEOW TNG OUVEPYAOIag Twv KOUPBwWY Tou Kal TNV avtaAlayn
TTANPo@opiag TTAaiciou PETAEU TOUG. TO OXNAMA TTOU TTOPOUCIAOTNKE KAVEI EAAXIOTEG
utToB€0€IC yiIo TO ouoTnua autd. Emiong umooTnpidel Tnv TTEPAITEPW  EI0AYWYI
KEUQPUIAG» OTIG EQAPMOYEG PECW TEXVOAOYIWV yvwong (KATToleg 16€€G TTapouaidlovTal

otnv evotnTta 5.2.2), apoUu oUUPWVA HE TO TIPOTEIVOPEVO HOVTEAO EQAPPOYAG, Ol
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eQapuoyEG Baaifovtal oTnV UTTAPEN KAVOVWY Kal ovTOAOyIWV. To TTPOTEIVOUEVO OXANO
@AvVNKE OTI €ival APKETA ATTOTEAECUATIKO KAl ATTOOOTIKO KABWG eAaXIOTOTTOIEI TOV apIBUd
TWV PNVUPATWY TTOU avTaAAGooOVTal, XWEIG VA PEIWVEI TNV IKAVOTNTA TWV KOUBWV va

avTihapBavovtal aAAayEg aTo TTAiold Toug (context).

5.1.3 Znuaoioloyiki Eartopikeuon EQappoywv

H mmo ouvnBiopévn iocwg popPnR €upuiag TwV EQAPPOYWY TTANPOPOPIKAG Eival n
eCatopikeupévn Aeiroupyia Toug. AuTO eival AoyliKO KaBWG yia va @TACOUPE Of€
mePIBAANOVTA dldXUTOU UTTOAOYICHOU OTTOU Ta UTTOAOYIOTIKG cuoTAuaTa Ba dpouv
dlapavwg yia To XpnoTn, Ba mPETTEl N AsiToupyia Toug (TTou CUPTTEPIAAPPBAVE Kal TIG
EQPAPUOYEG) va TTPOCAPUOCETAI CUVEXWGS OTIG AVAYKEG KOl TO XAPOAKTNPIOTIKA TOU. 2TO
Kepdhaio 3 ¢€idape €va pnxaviopod vyia TNV €miyvwon  TTAaiciou  TTou  €ival
TTPOATTAITOUMEVO VIO TNV TTPOCAPUOYH TTOU ava@epOUaoTe (OTTOU oav TTAQICIO PTTOPEi va
BewpnBei n katdotaon Tou XPAOoTn). 210 KepdaAaio 4 TrapoucidoTnke £va TTAQioio
avagpopdg (reference framework) pye Baon 10 oTT0I0 UTTOPEI VA UAOTTOINGEI N €MOUPNTA
TIPOCOPUOCTIKOTNTA KAl EEATOMIKEUON TWV €@apuoywyv. To TTAaioclo autd agloTrolgi
TEXVOAOYIEG YVWONG TTPOKEIUEVOU VA BIEUKOAUVOEI 0 KaBopPIoudS Twv KATaOTACEWY TOU
OUOTAMATOG, N TTEPIYPAPN TNG ONUACIOAOYIOG TwV OVTOTHATWY TOU OAAQ Kal N €KTEAEON
TWV ATTOPAITNTWY TTPOCAPUOYWYV egatouikeuong. Mpogavwg éva PBacikd KOPPAaTt Tou

TTAQICioU €ival TO HOVTENO XpHOTN.

21NV epyacia PEAETHBNKAV dUO €QAPUOYEG OTTOU XPNOIYOTTOINONKav Pépn Tou TTAaIciou
auTou. Kai oTig 800, €CATOUIKEUPEVEG UTTNPECIEG BE0NG Kal EEATOMIKEUNEVN BIadPAOTIKA
TNAEOPACN, N XPHON TWV TEXVOAOYIWV YVWONGS Kal N aglotroinon TnG onuacioAoyiag Twv
OVTOTATWV TOUG ATaV KOBOPIOTIKN YIa TNV UAOTTOINON TTPONYMEVNG AEITOUPYIKOTNTOG.
2UMTTEPAOUATIKA, N dlaxeipion TNG CUPACIOAOYIKAG TTAnpogopiag, OTTou auTh gival
dlaBéoiun f umopei va eEaxOei, pTTOpEl va €MAUCEl ONUAVTIKA TTPORAAuUATA TTOU

ouvavTd Kaveig Katé Tnv avarmTugn TTPOCAPHOCTIKWY KAl EEATOMIKEUPEVWY CUOTANATWYV.

5.2. MeAAovTikég KateuBuvoeig
AkoAouBwvTtag Tn doun TnG diatpIPng, TTapabétoupe BEpata yia PEAAOVTIKA €peuva yia

KAOe TTINEPOUG BEUA TTOU PEAETHONKE.

5.2.1 Amotipnon AvakaAuywng ZnpaocioAoyikd EPrAouTiopévwy YTINpEecIwv
2€ auto TO B€ua, euavilel 1Id1aiTEpa HEYAAO evdIa@épov N agloAdynon Xwpic KPIioeig

oxeTikdéTNTag. O AOyog e€ival OTl €ival TTapa TTOAU OUOKOAN, Kal TTOAAEG QOPEG
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QTTOTPETITIKA YIO TOV TTEIPAUATIONO, N XEIPOKIVNTN dnuioupyia KPioEwv OXETIKOTNTOG.
21NV TTapouca diatpiPr dci€aue kKAtToleg neBGOOUC yia TNV ATTOTINNON TWV CUCTNUATWY
avakAAuWnG utrnPeciwy aAAG TTOANG BEpaTta pévouv akOua avolktd. ‘Eva atmd autd gival
T0 TO00 E€TNPEEACEl TNV ATTOTIMNON TNG ATTOTEAEOUATIKOTATAG TWV OUCTNUATWY, N
€MAOY) Twv OUuCTNUATWY TIou Ba  dnuIoUpPYyOOUV  aUTOUATA TIGC WEUDOKPIOEIG
OXETIKOTNTAG. 2€ OUVOUAONO PeE auTd Ba ATav €mMOUPNTO va €XOUME PETPIKEG TTOU va
gival 600 Tmo dikaleg Kal eUpwoTeG (robust) yivetal oTn TTapoucia WeudOKPIoEWV

OXETIKOTNTAG.

‘Eva aAAo Béua eivar va Bpebei pia pebodoloyia yia Tnv eupeon Twv BEATIOTWV
avTioToixioewv PaBuwv Taumiong (DoM) Trou emioTpéPouv o1 OIAPOPES PNXAVEG
avakAaAuyng o€ TINEG fe (TTou XPNOIYOTTOIOUVTAl OTIG YEVIKEUUEVEG METPIKEG). Mg Tov Opo
«BEATIOTEG» €VVOOUME TIG QVTIOTOIXIOEIG TTOU TTPOCOIdOUV OTIC MPETPIKEG MEYOAUTEPN
QVTIKEIMEVIKOTNTA  KAVOVTAG TIGC TIAPAAANAQ  Kal TTI0  €UPWOTEG OTNV  TTAPOUTia

WEUDOKPIOEWV OXETIKOTNTAG.

TENOG, OpPKETO evdIOPEPOV Ba €ixe va HPEAETNOOUV OI ATTOPAITATEG ETTEKTACEIG KOl
TTPOCOPUOYEG TWV HEBODWV Kal PETPIKWVY OEIOAOYNONG TTOU TTPOTABNKAV  OTn TTEPIOXN

TNG OUVBEONG UTTNPECIWV.

5.2.2 Xuvepyatiki Emriyvwon MAaiciou

21NV TTapouca dIatpIfr) PeAsTAoAPE Tnv aviaAlayry TTAnpo@opiag TrAaiciou HPETAEU
VOMOBIKWY KOUBWYVY yIa TNV TTAPOXI UTTNEECIWV £TTiyvwong TTAaiciou. ‘Eva evdiagépov
Bépa  yia  digpelvnon  €ival  n €QAPUOYr] TOU  OXNAMATOG, TTBava  €AAQPWS
TPOTTOTTOINUEVOU, OTAV KABE KOUPBOG dev EEpel akpIBwg TN BEon Tou (gival pia atod Tig

UTTOBE£OEIG TTOU KAVAE).

Etriong, autr} n TTpocéyyion UTTOPE va €TTEKTABEI Kal oTnv avtaAAayr] yvwong yia Tov
IO ATTOOOTIKO CUMPTTEPACHO KATAOTAONG O€ VOUAdIKA TTEPIBAANOVTA. KATTOI0G TETOIOG
MNXaviopog, TTou Ba Ttov ovopdlape Knowledge Foraging, yivetal amrapaitntog av
BéAoupe va eKTEAOUPE EQAPPOYEG TTOU QEIOTTOIOUV YVWON KOl OUVEXH) OCUPTTEPOCHO
(online reasoning) o€ TTEPIBAAOVTA UE KIVNTOUG KOUPBOUG, TTEPIOPICUEVWY DUVATOTHTWV.
Mo ouykekpiyéva ol KOuPol TTou dev €xouv OAn Tnv atraitouuevn yvwon (background
knowledge) ri/kai Tnv UTTOAOYIOTIKY IKAVOTNTA YIO CUPTIEPACHO, Ba ATav €mBuuntd va
MTTOPOUV VA AIOTTOINCOUV TN YVWOTN 1} UTTOAOYIOTIKA 10XU GAAWVY, TTIO IKOVWV KOPPBWV.
AuTO ouvettayetal pia diadikaoia kaTTwg avtibetn Tou Context Foraging, 61ToUu 0 KOPPBOG
Ba oTéAvEl @iTNON YIO CUPTTEPACHO OTOUG AAAOUG padi pe TN PETATTANPOQOpPIa TTOU

oxeTiCeTal ge TNV TpEXouoa KatdoTaor] Tou. O amwTEPOG OKOTTOG €ival va UTTOPETEl O

Baoikeiog 2. Toétoog 159



Alaxeipion Znuaaiohoyikng MNMAnpogopiag yia 1o Aidxuto YTToAoyIouO

KOUPBOG va aTTOKTAOEl JIa KAAUTEPN €IKOVA TNG KATACOTOONG TOou BACEl TG YVWONG TToU
gival d1a6€o1un yia 1o TTEPIBAAAOV TOU OTOUG YUPW TOU. AUTO EKTIMAME OTI €ival YIa TTOAU
evdlapépouoca Auon yia 1o TTPORANPa. Mpo@avwg uttdpxouv Kal AAAEG TTPOOEYYIOEIG
TTou agiel va dlepeuvnBouyv, OTTWG O KIVNTOG OoUUTTEPAOUOG (mobile reasoning) kai n
onuioupyia amAwv YAwoOoWwv avarmapdoTaong yvwong Tou Ouws Ba TTpéTTel va
MTTOPOUV va KOAUWOUV TIG EKPPOAOTIKEG QVAYKEG TWV CUYKEKPIUEVWYV TTEPIBAAAOVTWV

UTTOAOYIOHOU.

5.2.3 Znuaoioloyiki E¢atopikeuon EQappoywyv kai MovreAotroinon XpRoTtn

H eCaTtouikeuon epapuoywyv Pe eBOBdOUG dlaxeipiong onuacioAoyiknG TTANpo@opiag EXEl
Bpel epapuoyn o€ didgopa Bepatik@ TTedia Kal avau@IoBATNTA UTTOPEI va odnynoel o€
TTPONYMEVES EQAPMOYEG. a va yivel OuwG auTtd TTPETTEl va UTTAPEEI JIa ouvevvonon Kal
OuP@wvia avAaueoa OTnNV  EPEUVNTIKY  KOIVOTNTA, TOUAAXIOTOV WG Tov  TPOTTO
MovTeAOTTOINONG TwV XpNnoTwy. [evikd dev £xel yivel TipooTrdBeia va Bpebei Eva eAdxioTo
KOIVO YOVTENO TTOU va PTTOPEI va agloTroinBei oe dIaPOPETIKEG EQapUOoYEG. H €pguva kal

OUVEPYOOIa TTPOG UTA TN KATEUBUVON €ival KATI TTOU PTTOPEI VA CUVEICQPEPEI ONUAVTIKA.

Ooov agopd TNV uAotroinon €EATOUIKEUPEVWY EQAPUOYWY HE TEXVOAOYIEG yvwong,
uttTdpyxouv didpopa avolkTd Béuarta. ‘Eva amd autd eival 0 atmmodoTiKOG auvduaouog
(integration) pnxavwyv Kavovwyv Kal PNXavwyv CUUTTEPAOUOU (reasoners). AuTtog gival
ATTOPAITATOG ETTEION OTNV TIPALN €ival TTIo0 aTmAO va avOTITUOOOUME T POVTEAQ TOU
OUCTHPATOG PE OVTOAOYIEG KAl VO UAOTTOIOUME TIG OIadIKACIEG ECATONIKEUONG UE KAVOVEG.
‘Eva dA\o Bépa TTou TTPOKUTITEl €ival TO TTWG MTTOPEI va Yivel O OnNUACIOAOYIKOG
OXONAOMNOG Twv ovTioTATWY OAAd Kal n uAotroinon TNG €EQTOMIKEUMEVNG AOYIKAG
(application logic) pe eukoAo TpOTTO. Agv TIPETTEI O dNUIOUPYOS TNG EQAPPOYAG va gival
€I0IKOG OTNV avammapdoTaon yvwong. Z€ auTr) Tn KateuBuvon PTTopouv va cuupBaAouv
1600 epyaAeia avdamTugng 600 kal n amAdTNTa Kal 0 KOAOG OXEDIAONOG KATA TnVv
onuioupyia TG Bdong yvwong (knowledge engineering). MNa Tapdadeiyua, yia Tn
dnuioupyia Twv oTIYMIOTUTTWV TNG ovToAoyiag MPEG-7, trou oulntrBnke oto Ke@daAaio
4, dnuioupyndnke egapxng €vag €10IkOG oxoMaoTng Bivieo [140]. AvrtioToixa epyaAcia
gival KaAG va UTTapyouv o€ KABE TTEPIOXT EVOIAPEPOVTOG, APOU Ol ETTECEPYAOTEG YEVIKOU

okotroU (.x. Protégé [24]) dev €ival TTAvTa eUXPNOTOL.
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Akpwviuia
APG Average Generalised Precision
API Application Programming Interface
AR Action Rule
ASDR Average Situation Detection Ratio
ASP Answer Set Programming
AUM Application User Model
AveP Average Precision
AWDP Average Weighted Discounted Precision
AWP Average Weighted Precision
AWSEEM Automatic Web Search Engine Evaluation Methodology
BC Borda Count
CFor Context Foraging
CG Cumulated Gain
CP Context Provider
CPol Context Polling
CR Context Requestor
CRel Context Relay
CReq Context Request
CRes Context Response
CUM Core User Model
DAML DARPA Agent Markup Language
DCG Discounted Cumulated Gain
DL Description Logics
DLP Description Logic Programs
DoM Degree of Match
DS Description Scheme
DVB-T Digital Video Broadcast — Terrestrial
ED Edge Distance
E-R Entity - Relationship
ESL Expected Search Length
EVS EValuation Scheme
FC Feature Class
FP Feature Property
GIS Geographic Information System
GPS Global Positioning System
GUMO General User Modeling Ontology
iDCG ideal DCG
IMDb Internet Movie Database
INO Indoor Navigation Ontology
IOPE Inputs, Outputs, Preconditions and Effects
IR Information Retrieval
LBS Location-based Service
LC Local Context
LSCOM Large Scale Concept Ontology for Multimedia
MANET Mobile Ad hoc Network
MAP Mean Average Precision
MDS Multimedia Description Scheme
MHP Multimedia Home Platform
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MPEG Moving Picture Experts Group

NAF Negation-As-Failure

NAICS North American Industry Classification System
nDCG normalized DCG

NDPM Normalized Distance Performance Measure
OSGi Open Service Gateway Initiative

OWL Web Ontology Language

PBC Partial Borda Count

PDA Personal Digital Assistant

PVR Personal Video Recorder

RDF Resource Description Framework

RDF(S) RDF Scheme

RFID Radio-Frequency ldentification

RSSI Received Signal Strength Indicator

RSV Retrieval State Value

SCR Situation Classification Rule

SDR Situation Detection Ratio

SOA Service Oriented Architectures

STB Set-Top-Box

SV Spatial Validity

SWEA Semantic Web Enabled Applications

SWRL Semantic Web Rule Language

SWSO Semantic Web Service Ontology

TREC Text Retrieval Conference

TVUO TV User Ontology

UucCbD Upwards Cotopic Distance

UDDI Universal Description, Discovery and Integration
UHF Ultra high frequency

UNO User Navigation Ontology

UNSPSC Universal Standard Products and Services Classification
WSDL Web Service Description Language

WSDL-SA Semantic Annotations for Web Service Description Language
WSMO Web Service Modeling Ontology

WSMX Web Service Modelling eXecution environment
WWW World Wide Web

XML eXtensible Markup Language

ApeA ATtoua pe Avatrnpieg

MOAYZHMA | MNMoAupeoikég Epapuoyég Ye 2nuacioloyikr YTTooTAPIEN
2| 2NMACIOAOYIKOG l0TOG

2YO 2NUACIONOYIKEG YTINpeaieg OEong

Yl Y1npeoieg loTou

YZA YTINPECI0ZTPOYEIG APXITEKTOVIKEG

Y2I Y1npeoieg 2nuacioAoyikou loTou
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AyyAikoi 6poi
Action Plan IMAGvo
Adaptation Policies IMONITIKEG TTPOCAPUOYAG

Application Business Logic

/\oYIKR EQapUoyng

Application Model

MovTéAo e@apuoyAg

Binary relevance

AuadIKf) OXETIKOTATA

Classification

Tagivounon

Clustering

OpadoTroinon/ZucTtadoTroinon

Collaborative behaviour

2 UVEPYQTIKI) OUUTTEPIPOPA

Collaborative context

2uvepyartiko MNMAaiolo

Composer

2UVBOETNG

Content

Mepiexduevo

Content Model

MovTéNo TTEPIEXOEVOU

Content Providers

IMapoxog MNepiexouévou

Context

MAaiolo

Context aware computing

YTTOAOYIOTIKH IKAVOTATA PE ETTIYVWON TOU
TTAQIGIOU

Context awareness

Ettiyvwon mAaigiou

Context foraging process

Aladikaoia avakdAuwng TTAnpogopiag TTAaiciou

Context Model

MovTéAo avaTTapaoTaong TTAaIgiou

Context Sensing

2 UAN\oyr TTANpo@opiag TTAaiciou

Context-aware application

Eg@appoyn pe etmiyvwon mTAaigiou

Context-aware system

200TNUA JE ETTiyvwon TTAaigiou

Contextual information

IMAnpogopia MNMAaiciou

Core user model

Baoikd povrélo xproTn

Degree of Relevance

BaBudg oxeTikdTNTAG

Degree of Match BaBudg Taipiaouarog
Description Logic Mepiypa@ikn Aoyikn
Deviation ATTOKAION

Domain Ontology

OvtoAoyia lNediou EvdiapépovTog

Environment Model

MovTtéAo MepiBadAAovTog

Environmental Context

MAaicio MNepIBGAAovTOG

Expert

Ei1dIk6g

Full rankings

MANPpw¢ dlateTayuévn AioTa/KaTaragn

Full relevance judgments

MARpeIg Kpioeig oXeTIKOTNTAG (ONA yia OAEG TIG
UTTNPETIEG)

Fuzzy Logic Acagnig Aoyikn
Fuzzy set Aca@EC oUVOAO
Fuzzy Sets Theory Otwpia Acapwv Zuvoiwv

Fuzzy variable

Aca@ng yetaBAnTi

Graded relevance

BaOuwTA Kilyaka OXETIKOTNTAG

Incomplete relevance judgments

EANITTEIC KPIOEIG OXETIKOTNTAG

Inference

2UAAOYIOTIKA

Inference engine

Mnxavy CUUTTEPACOU/CUAAOYICTIKNG

Inferred context

Etrayouevo 1TAqiolo

Intrinsic component

Eyyevig ouvioTwoa

Invalid context

Mn-£ykupo TTAaiolo

Linguistic terms

N\EKTIKOI 6poOI

Location Server

E¢uttnpétng B€éong

Location-based service

YT1npeoia Béong
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Matching Engine

Mnxavi TauTioTnG (avakaAuywng)

Metric

MeTpIKN

Mobile Application

Epappuoyn Kivntou YTroAoyiopou

Mobile Computing

KivnTtog YTToAOYIoOuGG

Model axiom

Aiwpa povtélou

Model instances

2TIYMIOTUTTO JOVTEAOU

Multimedia Component

IMoAupEDIKO 2UoTATIKO

Navigation Application

E@appoyn MAonynong

Navigation Policies

IMoAITIKEG TTAOIYNONG

Nearest Neighbor

KovTIvOTEPOG YEITOVOG

Ontology Classification

Taglvounon ovroloyiag

Partial ranking

Mepikwg diateTaypévn KaTdragn

Pervasive Computing A1GxUTOG YTTOAOYIONOG
Precision AkpiBeia

Reasoner Mnyxavr) CUUTTEPATOU
Reasoning 2UUTTEPAOUOG
Reasoning Component 2UCTATIKO CUUTTEPACUOU
Recall AvAkAnon

Residential Gateway Oikiakn MUAn

Rules Engine Mnyxavr] Kavovwyv
Scheduler XPOVOTTPOYPOUMOTIOTHG

Semantic annotation

2. NPACIOAOYIKOG OXOAIAOUOG

Semantic Component

2NUACIONOYIKO 2ZUCTATIKO

Service Advertisement

Anpoacisuon/Treplypa@r) uttThpEeaiag

Service Matchmaking Engine

Mnxavi TauTIoNG UTTNPECIWY

Service Provider

Mapoxog YT1rnpeoiwv

Service Registry

MnTpwo YTTnpeoiwv

Service Request

AiTnon uttnpeaoiag

Service Requestor

AITWV UTINpPEeaiag

Short Range Communications

Emmkoivwvieg PIKpRG euREAEIOg

Situation Classification

Tagivounon Kardotaong

Spatial DB

Xwpikn Bdon dedouévwv

Spatial validity

XWPIKN £YKUPOTNTA

User Capabilities

IKavdTNTEG TOU XPNOTN

User Context

MAaiclo xpnoTn

User Demographics

AnNUoypagIka oToIXEIO TOU XProTn

User model MovTéAo XprnoTn
User preferences MpoTiuNoEIg XproTn
User profile Mpo@IA xpnoTn

User situation

KardoTtaon xprnoTn
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