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EYXAPIZTIEZ

210 onueio autd kpivoupe OTI B BEAAPE VO €UXOPIOCTACOUPE TNV EMIBAEMOLOA
KOBNYNTPIA pag Ko. XpIoTOMoUAOL ZTEAAQ, yio TNV cuvexn emiBAswn, kabodrynon
KOl UTooTAPIEN TNC €PEUVAC MOG, TPOKEIMEVOU va OAOKANPWOei pe emituxia n

mapolOoa TMTUXIOKN gpyaaia.
Emniong, euxaplotolpe Bepud TIC OIKOYEVEIEC MOC YIO TNV UAIKN KOl YUXOAOYIKT)

OLUUTOPACTACN TOU MO¢ TapEixav o€ OAn Tn OlApKEID Twv omouvdwv oto TEI

KoAapdrag.
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MNEPIAHWH

O okomd¢ TNC mapovoac TTUXIOKAG epyaciac ival va EETATEL TIC SLVATOTNTEC OTNV
€€0pu&n Kol 0Tn mMOpoudioon TWV ATMOTEAECUATWY TNG £€0PLENC JEDOUEVWY HECW
ONUOGCIOAOYIKOD 10TOU Kol €@apuolovtac €v@ul TANPOPOPIOKA  CUCTAMATO Kal

OLOTAMOTO OlOXEIPIONG TIEPIEXOUEVOU.

Apxikd mapouaiddovtal ol BACEIC yvang, N dlaXEipIon TWV CUCTNUATWY YVAONG UE
Bdon TIC ovToAOYiEq, KOBWC Kal Ta EUTEIPA CUCTAMOTO. ZTN CUVEXELN, TAPOLCIALETAl
n évvola tng €€0pu&nc dedopEvay, oI PacikEC KOTnyopieg €OPLENC, KABWE Kal MW
yivetal n €€6puén omo 10TpIkd dedopéva. Kotomiv, meEPIypA@ETal N TEXVOAOYia Tou
ONUOGCI0AOYIKOU 10TOU Kal 1 apXITEKTOVIKNA OTn omoia oTnpiletal n teXxvoAoyia auth.
AKOA0UOWG, TOpouaIadeTal n €vvola TG OVIOAOYiag Kal MW OUTH XPnoldomolEital
0TO XWPO TN¢ vyeiag, pe T Porbela KAMOIWV EVOEIKTIKWV TOPASEYUATWY. TEAOC,
TOPOUCIAJETOl PIO TIPOKTIKA EQAPUOYR OVTIOoAoyiag uyeiag, mou dnuiovpyndnke ota

TAaiola ¢ mapoloag epyaaiog.

[3]



NMEPIEXOMENA

EY X AP IET I . et r e nre e 2
TTEPIAHWH .o 3
TTEPIEXOMENA .o e s 4
MEPIEXOMENA ETKONQN ..ot 8
B AT QI H et 10
1 KE®AAAIO: BAZEIZ TNQZHZ KAI EMIMEIPA SYZTHMATA ..o n

11 BAZEIZ TNQZHEI . s n

12  3SYETHMATA BAZIZMENA ZE TNQZEH ..o n

13 ZYXTHMATA AIAXEIPIZHZ NQZHX BAZIZMENA 2E

ONT OO TEZ. ..t b bbb b b 13
131 JAY (o ta] Lo (o (o R A e T g USRS 14
1.3.2 META - ALOOIKOGIO YV G Gurnvrrreriieriiereseeresssseseeseaesessssesessessssesessesessens 15

1.4  EMIEIPA ZYZTHMATA e 16

2 KE®DPAAAIO: HE=0OPY=H AEAOMENQN......ccoiiiiiiieeeeeeee e 17

21 E L AT QT H et 17

2.2 OPTEMO bbb 17

2.3 KYKAOZ ZQHY EZOPY=HZ AEAOMENQN ..o 19

[4]



24  BAZIKEX KATHIOPIEX MEOGOAQN E=OPY=H> AEAOMENQN...... 21
24.1 Ta&vopnan (Classification)........ccccciiiieeciiisececee e 22
2.4.2 Opadomoinan (CIUSEIING)......ccrieirieieeeeiseee e 22
24.3 EVOGN (ASSOCIAION)....ciiiiiiiieiie ettt 23
24.4 MAAIVOPOUNGT (REGIESSION). ...ttt 23
2.45 MIPOBAEWN (FOrECASTING)...vcvvieriieieieieiriee et 24
2.4.6 Avaluon akohouBiag (Sequence ANalysis).....oorerenrrrecrinniseenene 24

2.5 Ol BAZIKOI AATOPIOGMOI THX EZOPY=HZAEAOMENQN............... 25
251 Ta texvnTd veupwvikd diktua (Artificial Neural Networks)................. 25
2.5.2 Ta d¢vTpa OMOPAGEWY (DECISION TIEES) i 25
2.5.3 O1 yevetikoi aAyopibuol (Genetic Algorithms)......cccccvveeeeicvicieecieane, 26
2.5.4 H enaywyn Kavovwy (Rule INAUCioN).....cc.ccvveiveicecese e 26
255 H péBodoc Tou KovTivotepou yeitova (Nearest Neighbor Method)...... 26
2.5.6 H amneikovian dedopévwy (Data Visualization)......oocceveeeevcevieeseencnnns 26

2.6 MPOTYTIA EZOPY=HZ AEAOMENQN......cooiiiiiiiriiit e 26
2.6.1 EEOPUEN OEAOUEVWY OLE DBi....cooveiiiciicesee et 26
2.6.2 EE0pu&n 0€d0MEVWV APl THZ JAVA ..o 27
2.6.3 MIPOTUTIO PIMIMIL .t 27

2.7 E=OPY=H 'NQZHZ AIO IATPIKA AEAOMENA ..., 28

3 KEDPAAAIO: TEXNOAOTIEZ AITAAIKTYOY ..ottt 31

31 ZHMAZIOANAOT TKOZ IZT O ittt 31

50 Y = o 1o 4V 21 o DO 31



3.1.2 H oxéon Tou oNUACIOAOYIKOU 10TOU WE TOV TTAYKOOHIO 10TO 32

3.13 AvomapdaTocon yVOoNC 0TO GNUAGIOAOYIKO I0TO...cuecveviiceeereciecieenea 32
3.14 To GUOTATIKA TOU GNUOAGIOAOYIKOU 10TOU...cvvieeeiereeiiee e 33
3.14.1 H TAQZZA XML 34
3.1.4.2 TEXNOAOIIA XML SCHEMA ..o 36

3.1.4.3 H FAQZZA RDF (RESOURCE DESCRIPTION

FRAMEWORK) ...ttt 38
3.14.4 RDF SCHEMA .o 39
3.1.45 HHTIAQXZA OWL (WEBONTOLOGY LANGUAGE)............... 39
3.15 Avalntnon 6£d0UEVWV GTOV GNUAGIOAOYIKO 10TO....cvceveeeerierrieiesierenens 4
3.1.6 AUTOHOTOTOINGTN KO OAOKANPWGN UTINPETIDV. ..vveveevereieeiereeveeve e 41
3.1.7 APXITEKTOVIKA TOU GNUAGIOAOYIKOU I0TOU....vevvveeiieeeiereiere e 42

KE®PAAAIO: ONTOAOIIEX XTON TOMEA TN YTEIAZ ..o, 45
41 OVTOAOYIEG KOE Y YEID . .eiuiuiiiiieieiiesisiee ettt 46
4.2 OVTOAOYIO = TUEIVO L iiiiiiiieieeiscesiee et 47
421  Avaykn AvamTtu&ng Kat XPronNG OVTOAOYIMV. ... eerereeerieieeeereeiereeeeneaes 49
4.2.2 KaTnyopIomoinan OVTOAOYIMV........cvveeieieiereesieesiereseeseseesesaesesasseessens 50
4.2.3 BOOIKA) AOUT TNG OVTOAOYIOIG. ...t 54
4.2.4 TADGTEC OVTOAOYIWV...evvreiererieieieteseeieseeeessesessesassesessesessssesessessssessssesenes 55
4.2.5 FTEPIBAANOVTO OVTOAOYIWV...vvvierereerereteiereeveete et e eresteste e e e e e sresreaeneas 57
4.2.6 OvtoAoyie¢ a1o XWpo NG Yyeiag - YQIotduevnKataotaon................. 62
4.3  TIapadeiydaTa OVTOAOYIWV UYEIOZ .....cvvereiereiereiereeesessssesessesesseseseeseseesesnesens 69

[6]



43.1 OvtoAoyia Mapadoaiakrc AQpIKavIKAC 1oTpikA¢ (ATMO)...cvveeeeee. 69

4.3.2 OvTtoAoyio AUGTIAAGIOG TWY OOTWV....cueeeicriieiieiieteetecte et 70
4.3.3 OvtoAoyia Zupnepi@opdg Kuttdpwy (CBO)...cvcceeieieeciceee e 72
4.3.4 OVTOAOYiO AVOTOPIOC (AEQ) .t 73
4.3.5 OvtoAoyia NeOpo - ZupmepIPopaq (NBO).cviciieccieeee 74

4.4  IATPOAE=H: EAAHNIKH ONTOAOIIA YTEIAZ ..o, 76

5 KEOPAAAIO: ANAAYZH MDS ONTOLOGY ..ccviicieiceeceecee e 78
51 TI EINAI TO MDS ONTOLOGY ..o stae st 78
5.2 MDS ONTOLOGY ..ottt s 79
5.3 KQAIKAZ ONTOAOT LAZ ..ottt e 91

B ZYMITEPAZIMAT A et e et e e sare e snreeaneeennes 96
A = 1 1= AN L@ I o N €2 PSS 97
AN ANl I o 1Y 7N I RS S 103
MAPAPTHMA A: IDENTIFICATION INFORMATION.....cccoveveeeee e 104
MAPAPTHMA B': HEARING, SPEECH, AND VISION......ccccoiviiie e, 105

[7]



MEPIEXOMENA EIKONQN

Eikova 11 Awadikacio yvaong -  Meta-0l0dikagio yvawong: Avo OpBoywvieg,

AVOOPUOTIKEC ATUOIKOGIE . e verrvererieriieresieresietesesteasteesseseseesessesessesessesessssesessesessesessess 13

Eikéva 1.2 Alodikaaoia avAamTuéng evog cuatruatoc dlaxeipiong yvaaong i Aladikacio

1AV LYo 1 [OOSR PO USTSTOTPRTPON 14
Eikova 1.3 H Awdikaaia Avamtugng OvtoAoyiag i Metd-diadikaaia MNvaoaong........ 15
Eikova 2.1 AladiKooieg Tou EUMAEKOVTAL OTNV EEOPUEN DEDOUEVOV. ... 21
Eikova 3.1 APXITEKTOVIKI] ENTA EMIMEOWV TOU ZNPOACIOAOYIKOU 1GTOU...c.vcvvvvcree 42
EIKOVA 4.1 Proteg@-FramES.....cc.covciiieiieiiiieecte sttt sttt st a bbb sa s are et anas 58
EIKOVO 4.2 PrOtEIE OW L....uiiiceiiciesiee ettt 59
Eikova 4.3 TIEPIBAANOY ChiMABTa.....cvvieeieiiiiiieieeee e 60
Eikova 4.4 Y1030 OVTOAOYIOG KAON ..ot 61
Ekova 4.5 Aigbvng Tagvopunan twv NOCWV - ICD 11....ccoiiiiieeeeeeeeeeas 66
Eikova 4.6 OvtoAoyio Mapadoatakrc AQPIKOVIKAG TOTPIKAG..uereereereriereresreeenns 70
Eikdva 4.7 OvtoAoyio AUGTIAGGIOG TWY OOTWV..uecuiiiiieierieiieieieiereete et 71
Eikova 4.8 OvtoAoyio ZUPTEPIPOPAC KUTTAPWY..vvveviieririereesieisiere e 72
EIKOVA 4.9 OVTOAOYIO AVOTOHIOIC. . .viieuieriieieteiieiereetesteete ettt ve et ae e 74
Eikova 4.10 OvtoAoyia NEUPO - ZUPTIEPIQPOPAG. .uemeeerrrrereereriereeresesiereseseseseeseseaesees 75
Eikdva 4.11 IATPOAEZH - H EAANVIKI) OVTOAOYIO....coviiieieeeicecicieeec e 77
EIKOVA 5.1 OAEQ Ol KAGGEIC....uicueieeieueeriireeteiteeeteeteetesteeeseetestestesaeseetesbestesesseressesaessensns 85
Eikova 5.2 KAGGN A KO 01 UTIOKAGGEIG TICourrrrrerrreresiereseeseseesessesessesessesessesessssessssesnses 87
EIKOVO 5.3 YTIOKAGGEIG TNGC A ettt ettt sttt ettt a e be st sn e 83



EIKOVA 5.4 KAGGT B ..ottt

EIKOVO 5.5 YTOKAGGEIG TNE Bovvvviiicece et

El



EIZAINQIMNH

H emotAun ¢ €€6pu&ng 6£d0UEVWY EXEL EUPL QACHUO EQPOPUOYWV KOl OTIOTEAEI Eva
ONUOVTIKO €PYOAEio NG OTOTIOTIKAG, TNG TEXVNTHG vonuoouvng, NG MNXOVIKG

pABNONC Kol TWV GUCTNPATWY BACEWV OEOOUEVWV.

2T10X0C TNC MTUXIOKNC OUTAC €ival va eEETATEL TIC OUVOTOTNTEG OTNV £E0PLEN KL OTN
TOPOUCIiaon TWV OAMOTEAECUATWV TNG €EOPUENC OEOOPEVWV HECW ONUACIOAOYIKOU
10T00, KABWE Kal va EPEVVITEL KAI VA EVNUEPWOEL OXETIKA e TN dnuiovpyia, tn doun,

TN MOP®N KAl TN XPron TwWV OVIOAOYIWV GTNV TOPOXN UTNPECIOV LYEIAC.

Mo v KOAUTEPN KATOVONGON TOU TEPIEXOMEVOU, N TTUXIOKA OTMOTEAEiTal omo 5
Ke@dAala. Eidikotepa, 1o I KepdAato napouaiddel Ti¢ Bacelg yvwaongc, Tn dlaxeipion
TWV oLOTNPATWY yvoong PE BAon TIC oVTOAOYieC, KOBWE Kol Ta EUTEIPO CLOTIUOTAL.
210 2° Ke@dAalo mapouataletal n €vvola NG €£0puéng dedopévwy Kabwe Kal ol
BOoOIKEC KaTnyopiec TmoOuL  xpnoigomololvTal yio TOv OKOTO auTo. Emiong,
napouaiddovtal ol Bacikoi aAyopiBuol ou Xpnaipebouy atnv €0puén dedopévwy, Ta
TPOTUTI TIOU €QAPMAOVTaL Kal TwE YiveTal n €€0puén omo 10TPIKA dgdopéva. ZTo
Ke@aAaio 3 TePIypA@OVTIOL Ol TEXVOAOYIEC TOU dIASIKTOOU Kal CUYKEKPIPEVA, N
TEXVOAOYiO TOU ONUACIOAOYIKOU I0TOD, Ol YAWOOEC TOU XPNolhomololvTal Kal n
QPXITEKTOVIKN 0T omoio otnpiletal n texvoAoyia auth. Z10 4° Ke@aialo
mapoualddetal n €vvola NG OVIOAOYIiOC Kal TwC auTr XPNOIUOTOIEITAl 0TO XWPO TNG
vyeiog. Emiong, mopouoiddovtal Kol KOTOIO  EVOEIKTIKA Tapadeiypata  Xprong
OVTOAOYIWV a€ Bépata vyeiac. Téhog, oto 5° Kepalalo mapouaidlovtal ta MDS Kal
pIO TIPOKTIKI) €QAPMOYN OVToAoyiag uyeiag, mou dnuioupyndnke ota mAQiola Tng

napolaoac epyaaiac.
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1 KE®PAAAIO: BAZEIX TNQ>XHX KAI EMIIEIPA
2Y2THMATA

11 BAZEIZ TNQZHZ

O1 Baoeig MNvwanc sival Baceig dedopévwv mou anobnkelouvv T pNntf yvwoon mou
napdyetal o€ évav opyavioud. Koplog 0toxog Twv BACEWY OUTWVY Eival n GUAAOYN Kal
Kataypo@r) AVCEWY 0€ TPOPAUOTO TIOU TAPOUCIACGTNKOV KOl OVTIUETWTIOTNKOV OTO
ToPeAOOY, Pe OKOTO va amo@evxBei n emavaAnyn Twv idlwv Aabwv Kal va yivouv mio
ypriyopa ol amopaitnteg Sladikaoie¢. EKTOC autold Tou TPOTOL XPHong Toug, Ol
Baoelg MNvawong umopolv va xpnoigonoinBoly Kol yio v eKmaidevuon veou

TPOCWTIKOU.
Mia Bdon Mvaoong €xel Ta €€n¢ Baaikd yvwpiopota:

* N popen TWv Gpbpwv mou mEPIAABAVEL Eival opoIOpopenN,
e TO TEPIEXOPEVO TWV APOPWV TNC UTOPEL va eMIKalpomoInbei,
e dlabETEL unxavr) avalAtnong

e KOI TO TIEPIEXOMEVD TNG Eival dounuévo.

AUTO T0 TeAevTaio aTolxeio eivatl TOAD Bacdiko yia Tic Bdoeic MNvwaong kabwg o auth
akpIB®¢ T oOour) otnpidovtal TO UTOAOITO  XOPOKTNPIOTIKA TIOU  QVOQEPALE

napanavw.1

12 ZYXTHMATA BAZIZMENA ZE 'NQ>H

O opo¢ «ovotriuata Poolopéva o yvaoon» (knowledge based systems) TIg
TMEPIOOOTEPEC  QOPEC  OVOPEPETAl  OE  UTOAOYIOTIKA  CUCTAMOTO  TO  OToid
XPNOIUOTIOIWVTOC CUYKEKPIUEVN yvwan €vag mediov e@appoync BEAouY va aigouv To

POAO TOU €101KOU TMAVW OTO GUYKEKPIPEVO TOPEA. O KUPIOC OKOTAE TWV CUOTNHATWVL

1AdpAag, T.

[11]



autv €ival n onuioupyia €vog povtélou TN dladikaciog ARYng omo@acewy Tou
€10IKO0 Kal N TPOCOM0iwan NG CUPTEPIPOPAC TOU O€ KATACTACEI TTIOU AQOPOLV TO

nedio TNG EQapuoynC.

ZNUAVTIKO TTAEOVEKTNUA TWV CLUOTNUATWY BACIOUEVWY OE yv®an €ival 0 guvduaaHOC
TWV TEPIOOOTEPWV TOU €VOC EIGIKWV yIo TNV AP amo@acswv. H auvduacpévn
YVQOn UTIOANAWVEL TWE TO cUOTNHO EXEL TNV dIABETN TOL PEYOADTEPO OYKO YVWONC
YEYOVOC TIOU UTOPEi va 0dnyro€l O€ TOIOTIKOTEPN KOl TIO OVTIKEIMEVIKE AN
ano@acewv. EKTOC auToL €ival onuoviiko vo ava@epBel mwg n kataypoa@r Tng
YVQOONC MEYIOTOMOIED TIC SUVATOTNTEC JIAXEIPIONC KAl PETOQOPAC TNC OE PEYOADTEPO
mARBo¢ avBpwnwv. MapdAAnAa, pia¢ kot n dadikacia AQYPNC amo@doewyv gival
KaBopIopEvn, TO CUCTAKOTA OUTA AapPBAvouY LTIOYN TOUC OAEC TIC TAPAPETPOUE TIOU

€X0LV TIPOCdIOPIOTEL WC KPIOIWES yia TN ANWN piag andgacnc.

2e 100VIKEC ouvbnikeg, €va olotnua Paclopévo o€ yvwon Ba ATavV IKavo va
AVTIKOTOOTAOEL TOV €10IKO TOU OUYKEKPIYEVOU TiEdiov. MapOAa auTd, N TPOKTIKN
EQOPUOYN OVTIOTOIXWV CUCTNUATWY £XEl dEIEEl W UTIAPXOUV OPKETOI TIEPIOPITHOI

yla TNV €MTEVEN TOL TOPATIAVW CTAXOU.

Eivar omodedelypyévo 0TI 0 avOPOTIVOC EYKEQOAOG Eival IKOVOTEPOC OMO TOV
UTIOAOYIOTH OTN GLVAVOOTIKA OKEPN. TO yeyovoc auTd OQEIAETAL OTO OTI 0 AvOpwWTOC
UTOPEL Kol TpocapuoleTal ypryopa Kol PE EMITUXIO € OANOYEC KOTOOTAOEWY. EKTOC
autou, o€ avtiBeon pe T cuoTAuata dlaxEiplong yvwaong Omou n yvwon Ppioketal
TEPIOPIOPEVN OTO TESI0 TNC E€QPAPUOYAC TOUC, N yvwaon &vog ovBpwrmou dev
TEPIOPICETOL POVO OE £V CUYKEKPIPEVO TIEDIO EQAPUOYNC, YEYOVOC TIOU OIPKETEC POPEC
gival onuavtikeg mapdyovtag yio TV owoth AYn pio¢ Kpiowng omoégaonc.
ZUUTEPACHOTIKA, Ba umopolboape va TOOUE OTI N YEVIKN IKAVOTNTO NG avBp@Ivng
avTiANYng d0OKOAN TPOCOUOIWVETAL AMO €Va UTIOAOYIOTIKO cUOTNUA Kal EI8IKOTEPA
and €éva cOOTNUa TOUL €ival TPOCAVOTOAIOUEVO OTNV  EMIALGN  OUYKEKPIUEVWV

TpoBANudTwy.3

: Nanata&iapyxne, B., (2008).
3Manatagiapxne. B., (2008).
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1.3 ZYEITHMATA AIAXEIPIZHZ MNQXHZ BAZIZMENA 2E
ONTOAOTIEX

Ot ovtoAoyie¢ Ol0BETOLV €vav  IKAVOTIOINTIKO  UNXOVIOWO avamopdoTtacng  Kal
dlapoipaang TnN¢ yvwang o€ MEPIMTWAOEIC OTOU N YyVwon XPEIALETAL VO HoVTEAOTIOINOE,

va dopnBei Kal va 8100uvoEDEi.

21N ToPAYPAPo OUTA TAPOUCIAZETAl €va POVTEAD PE BAacn To omoio Ba pmopoloav Ta
oguotuata dlaxeipiong yvoong va otnpidovtal o€ ovioAoyie¢. To HOVIEAO QUTO
nepIAapPBavel 600 EexwpIoTEG dladikaaoie KabBepia amd Ti¢ omoieC amoteAsital amod
EMPEPOLE PATEIC. ZOUPWVA JE TO JOVTEAO OUTO yiveTal d1dKplon PETAED dladikaaiag
yvaong Kat petd-dladikaaiog yvwaonc. Ot 300 auTtéC O1001IKOTiE Eival avadpaoTIKES,
onAadn ot d1d@opec PATELC OMO TIC OTOIEC OMOTEAOUVTAI EMOVAAAUPBAVOVTAL KOTA TN

OIGPKEID TOL XPOVOU, Kal gival opboywvieg YETAEL TOULC.4

H diodikaoio n omoia akoAoubsital pe okomo va €xoupe éva alaTnua Slaxeipiong
yvwong Baciopévo otnv ovtoAoyio Kal gg@aviletal oto POVIEAO ¢ 0pI{OvVTIOC
d&ovag ovouddetarl d1adIkaaia yvwanc, Evw n dladikaaoia mov MPEMEL va akoAouBnOei
WOoTE va dnuiouvpynBei n KAatdAANAn ovrtoAoyia Kol gu@avileTal 0TO POVTEAD WG

K&BeTog d€ovag ovopddetal PETA-dladikaaia yvwang.

Knowledge
process

Know!edge
metapnocess

Eikdéva 1.1 Atadikacio yvwaong - Meta-dladikaaia yvwong: Ao OpBoywvIE,
AvadpaoTIKEC AladIKAaTieC

Mnyn: Kokkwidng, ., Koggwa, 1., NanayyeAng, M.

4 Kokkwiong, ., Koggwad, 1., MomoyyeAng, M.
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1.3.1 Awadikacia yvaaong

H dwdikacio yvwong meplypdeel tn dadikacio ovAMTUEnG €vOC GCUCTAPOTOC
dlaxeipiong yvwong dedopevng Miog ovtoAoyiog Kot TEPIAOUPBAVEL TO TMOPAKATW

Brjuara:

» Anpiovpyia MNvwaong

e Eloaywyn MNvaoong

e A¢opevon MNvwong

e Avdktnon Kot Mpoaméaon MNvaong

« Xpnaowgonoinan MNvaoaong

2TNV TMOPAKATW EIKOVA TOapouaialovtal To TEVIE BAPOTA yia TNV OVATTUEN €vig

i

oLOTAMOTOC SlaxEipIoNC yVWanC.

Documents
Metadata

Applications
Analyze
Summarize

Import

N

Retrieve/access Capture

Extract

Query Annotate

Search tools
Derive views
Infer knowledge

Eikéva 1.2 Alodikaagio avanmTuéng evog cuaTAPOTOC dlaxeiptong yvawaong n
Awdikaagia yvwaong

Mnyn: Kokkwidng, ., Kopowa, 1., MamnayyeAng, M.
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1.3.2 Metd - Awadikaaia yvoong

H peta-0ladikacio yvaoaong agopa tn dladikacio oplopol Tng ovioAoyiag, n onoia Ba
TPETEL va yiveTal Pe €vav EMioNUO TPOTO KOl OMOTEAEITOl OMO TIC TOPAKATW TEVIE

QdoeIg:

e ®aon Emtev&ipdtnrac (Feasibility Study)
»  ®don Evapéng (Kickoff Phase)

e ®don teAelonoinong (Refinement Phase)
e ®daon Aglohoynaonc (Evaluation Phase)

e ®daon Zuvtipnong (Maintenance Phase)

H mopokdtw elkdva TOPoucIdlel TIC EMIPEPOLC QACELS YIO TNV METO-O10dIKATIN

yvaan.

Feasibility On_tology Refinement Evaluation
study kickoff ‘ ’ Y,

Ontology

* |dentify * Requirement « Concept * Revision >Manage
problem and  specification  elicitation with and expansion  organizational
opportunity  « Analyze domain experts based on maintenance
areas input sources + Develop base- feedback process

+ Select most Develop line taxonomy * Analyze usage
promising baseline + Conceptualize patterns
focus area taxonomy and formalize « Analyze
and target * Add relations ~ competency
solution and axioms questions

Project setting Ontology development

Ewkdva 1.3 H Atadikacio Avantuéng Ovtoloyiag  Metd-otadikaaia MNvwang

Mnyn: Kokkwidng, ., Kopgwa, 1., MamayyeAng, M.
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1.4 EMMEIPA YZTHMATA

H apxiki mpoomabela mou €yve Omd TOUC €MIOTAMOVEG 0TO medio NG Texvntig
Nonuoolvng €ixe oav oTOX0 TNC TN dnuioupyia CLUCTNUATWY YEVIKAC EMiAuaNC
MPORBANUATWY. MEoa amd auTr TNV TPOCTIABEIN, £yIVE EUQAVEC OTI N OMOJOTIKI| KOl
AMOTEAECHOTIKN €MIAUGN PEOAICTIKWV TPORBANUATWY €ival AUECA OLVIEUEVN HE TN
XPNON OUYKEKPIYEVNG yvwong, YEyovo¢ TO omoio odnynoe otn dnuioupyia Twv
ouoTNUATWY Baaong yvwaong (knowledge based systems).

Ta €umelpa ouoTApaATa €ival ocuoTAPOTa BAoN¢ yvwong TO Omoia PTOPOLV va
0pyavwBoLV w¢ CLUCTAUATA TAPAYWYNC, TANICIWV KTA. Z€ YEVIKO EMIMEDO £vaC KOIVQG
amodEKTOC OPIoPOC yIo TO EUmelpo oUOTNUa €ival: «EUTEIPO choTnua gival éva
UTIOAOYIOTIKO o0OTNUA, TO OTOI0 WUTOPEl va EMIAUCEL OMOJOTIKA KOl OTOTEAECUOTIKA
PEAANOTIKA TPOBAAUOTA, N EMIALGN TWV OTIOIWV €K PEPOUE TOU AVOPWTIOL GUVETAYETAI
NV UTapEn KATOI0C HOPPNC EUTEIPOYVWHOOUVNG». EVIKAG OKOTIOC TN TEXVOAOYIOg
TV EUTEIPWV ZUOTNUATWY €ival n €EAMAWGN, 0 €upeia KAIpaka, Tng IKOVOTNTOC
eMiAuong TPOPBANUATWY, TOUL OTOITOUV  EUTEIPOYVWHUOCUVN, YIO  KOIVWVIKOUC,

0IKOVOMIKOUC 1) dAAOLE AOyouC.5

5Kepauvou, E., 2000.
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2 KEPAAAIO: HE=0OPY=H AEAOMENQN

21 EIZATQIH

H €€0puén 0cdopEVWY OMOTEAEL £V ONUOVTIKO EPYaAEio €EE0PEONC TANPOPOPIWV N

TPOTUTIWV OO peYANeC Bdoelg dedopévwv auvdudlovTag

apXEC TNC OTOTIOTIKAG,

NG TEXVNTAG vonuoouvng,
* NG UNXAVIKAG pabnang

e KOl TWV CLUOTNUATWY BACEWY dEOOUEVQY.

H emotun tn¢ €€0puéng dedopévwv Exel €upl QACHO EQAPUOYWV. ZTO TAPOV
KEPAAOIO avaAveTal n €vvola ¢ €€0puéng 6edopévwy, mapatiBetal o KOKAOG {wNng
TN¢ dladikaoiag kot avaAvovtal ol Bacikoi oAyopiBuol Tou  XPNOIUOTOIoVVTaL.
Emniong, mapouaialovtal ol Bacikég Katnyopieq pebodwv e€0puéng dedouévwv Kal Ta
npotuna €€0puEnC autwv. TEAOG, yivetal pio obvtopn avagopd otnv €€0puén

dedoUEVWV TIOL OXETICOVTaL PE TNV 1ATPIKI) KAl TOUC TOMEIC TNG Lyeiac.

2.2 OPIZMOI

Ta TteAevtaio xpovia, o1 duvatdTNTEC pOC yio T Onuloupyio Kol T GUAAOYN
dedopévwv €xouv auvénbei taxltaTta. AUTA N EKPNKTIKA avantuén Twv Baogewv
ded0UEVWVY EXEL DNUIOVPYNTEL PIO EMEIYOLOO AVAYKN VIO TN dNUIOLPYIa VEWV TEXVIKWV
KOl €pyaAciwv, TO omoia MPMOPOLV €EUMVO KOl OQUTOMOTO VO HETATPEYOLV T
TPWTOYEVH OEDOUEVA GE XPNOIUEC TANPOPOPIEC Kal YVAOOEIS. Q¢ €K TOUTOU, N €E0PULEN

dedoUEVWVY EXEL KATACTEL VO EPELVNTIKO TIEDIO PE OAOEVA Kl PEYOAVTEPN ONpOTia.

[17]



H €€0puén oedopévwy eival n dladikagio e€aywync EUUECTWY, TOAAIOTEPN YVWOTWV
Kat duvNTIKA XPNOIPwWY TANPOPOPIWV Omd To dedopéva e Pdaong dedopévwv. 67
Kdamnotot dAAot epeuvnTéC UTTOOTNPICOLY OTI N £€06pLEN dedouévwv ival n dladikaaia
NG €€&epebivnong Kal avdAuong MOAwV Oed0UEVQY, ME OUTOMOTA 1 NUICUTOPOTO
HETQ, TIPOKEIUEVOU VO aVOKOAUEBOUY oNUAVTIKG TTPOTUTIA KOl KOVOVEC. AUTEC Ol VEEC
TTANPOPOPIEC TOU TPOKUTITOUV WTOPOLV VO Xpnaolponoinfoly o€ dIA@opouC TOUEIC,
Onw¢ yia mapddetyya oty umooTAPIEN TNG AQYNC amo@AacEwy, OTIC TPORAEPELS KOl

OTIC EKTIUACEIC ONUOVTIKWVY EMIXEIPNUATIKWY ATOPATEWY, KTA.

YTmapxouv, €miong, moAAoi GAAoOL Gpol TOU EUQAVIOVTOL OE OPICPEVO ETICTNHOVIKA
dpBpa o1 omoiol £xouv TNV id1a 1] EAAPPWE OIOPOPETIKN €vvola. TETOI0I OPOL ival Ol
akoAoubol: avakdAvyn yvaong oe Bdoelc  dedouévwv (knowledge discovery in
databases), €&o6puén yvwong omo Pdoeic osdopévwy (knowledge mining from
databases), e€aywyn yvaoonc (knowledge extraction), apxaioloyia dedouévwy (data
archaeology), ekPaBuvon dedopévwv (data dredging), avaluvon dedopévwv (data

analysis) Kot GAAQ.

AvékaBev, O1A@QOPOL OVOAUTEC OOXOAOUVIOV HE TNV OlodiKogio TnNg €€oywyng
XPAOIMWV TANPOQOPIWV amd KOTOYEYPOUPEVA dEO0PEVA. ZTNV OUYXPOVN EMOXI, O
av&nuévog OyKog Twv deb0UEVWY amaltel n e€aywyn yvwaong va yivetal pe xpron
UTIOAOYIOTIKQOV TIpoaeyyioewv. Mpdyuati, 0 Oyko¢ Twv 0£d0PEVWV aUTWY, T Omoia
ovopdlovtal g0vola dedopévwy (datasets), €xel avénbei 1000 o€ péyebog, 600 Kal og
TMOAUTAOKOTNTO. To OmoTéAedpa €ival ol Topadoolakég pEBodol am’ evbeiag
avaAvong va divouv tnv B€on Toug o€ aUTOMATEC PEBOdOUC OVAALGONC, Ol OMOiEC

XPNOIUOTIOI0UV TTI0 TOAUTIAOKO KOl £E€{NTNUEVD EPYOAEIQ.

H péBodog tng e€6pu&ng dedopévwv xpnaluomolei Ta dedopeva wg "mpwtn VA" Kal
XPNOIUOTIOIOVTOC €vav  TPOKABOPIoUEVO  OAyOpIBUo  opadomolel  TIC TEPATTIEC

TOCOTNTEC OUTWV CUPPWVA UE Ta EMBLUNTA KPITAPIO IOV UTIOPEL va gival Xproiua.

6 Frawley, W. J., Piatetsky-Shapiro G., and Matheus, C. J., 1992.
7T o0AoLZ., (2012).
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2.3 KYKAOZ ZQHZ E=OPY=HZ AEAOMENQN

O KOKAOC {wn¢ €€0puENG dedopévwy amoTEAEITaL amo Ta akdAovBa BriuaTas:

BHMA 1: Katavdénon tou mpofAnpotoc: To mpwTto PBrjua gival va yivel katavonto
TO TPOPANPO Kal va AGBel pia poper). Autd eival avaykaio ylo va pmopolv va

napax8o0v XpACIUO CUPTEPACHOTA Kal va EMIAEXBOUV 01 KATAAANAEG pEBOOL.

BHMA 2: ZuAloyn dedopévwv (data collection): To de0tepo PApa tng €€6puéng
dedopévav gival N guAloyr| dedopevav. Ta dedopéva amoBnKevovTal o€ va cOCTNUA
Bdong dedopévwv. Ta dedopéva KATIOIEG POPEC OV gival TOAAG Kal TIBavov va PENEl
VO OUAAEXB0UV TIEPIOOOTEPO KOBWC €MioNC MMOPEL va pnv TEPIEXOLV OAEC TIC

AMAITOUUEVEC TANPOQPOPIEC KO VO TIPETEL VO EUTAOUTIOTOUV.

BHMA 3: KaBopiopyd¢ twv oedopévwy (data cleaning): Eivor n diodikaoio
avixveuong kat 010pBwaong (7 agaipeonc) oavakpiBwv, Aavbaouévwyv R EAMTIOV
gtolxeiwv and tn Baon dedopévwv. Eival Eva Brjua To omoio analtei cuvAbwg apKeETo

XPOvo Kal Babid yvaoon Twv 0£d0UEVWV.

BHMA 4: E&aywyn twv xapaktnploTikwv (feature construction/extraction):
AQOopd 0TV anAoVCTELCT TWV TOPWV TIOL OTAITOUVTAL IO Va TEEPIYPAPEL EVO GOVOAO
dedopévwy pe akpifela. To KOplo {nNTOUPEVO KOTA TN dladikaoia €VPECEWS TWV
KOTOAANAWVY XOPOAKTNPIOTIKOV €ival va avoKOAV@OEi T0 KOTAAANAO UTIOGUVOAO TWV
XOPOAKTINPIOTIKQOV TOPAUETPWY, TETOI0 WOTE VA AVTITPOCWTEVEL UE TOV TANPECTEPO
TPOTO OAEC TIC MEPIMTWOEIC TOU OEIYUATOC. AUTO EXEL 0AV OMOTEAECHO TNV TEPAITEPW

amAoVOTELON TWV TPOC eMeepynaia aToIXEiwV Pe TN peiwaon ¢ didotaong touc. Ot

8Bao, H. T.
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HEBODOI EVPETEWC KATAAANAWY XOPOKTNPIOTIKWVY €ival aveEApTnTEG MO TIC PEBOOOUC
€€0pLENC OedopEVY, OV Kal KATOIEC OMO OUTEC EXOUV EVOWMOTWOE( OF KATOIEC

pEBOdOUC EEOPUENC OEDOUEVV.

BHMA 5: EmiAoyny oAyopiBuou kot mapapétpwv (algorithm and parameter
selection): Fivetal n emAoyr ToU KATAAANAOUL aAyopiBuou £€6puEng 6£dOPEVWV KOl O
KOBOPIOPOC TwV amaITOUUEVWY TOPOUETPWY. Z€ OUTO TO OTAdI0, XpEladeTal
OLVEPYOOia PE AUTOUE TIOU KATEXOUV TN YVWON TOU GUYKEKPIPEVOU QVTIKEIYEVOL. H
avamtu€n Tou POVTEAOUL gival o muprvag NG diadikaaiag e€0puEng dedopEvwy, av Kal
dev €ival 1000 amaitnTiKG o0TAdI0 0 MOPOUC Kal XPOVO 600 0 KOBOPIoPOG TWV

OEDOHEVWV.

BHMA 6: YToBoAn €kBeong amoteAeopdTwy: e auTo To 0TAdI0 Tapadidovial ol

EKOETEIC TWV CUUTIEPACUATWY WOTE VA TTOPBOLV amoPAadelg OTou XpelaleTal.

BHMA 7: MpoBAegn: Ta amoKOAUTITOMEVA TPOTUTA XPNOIMOTOIOUVTOL WOTE VO
TPOPBAEQPBOUV PEANOVTIKEC CUUTEPIQPOPEC, TACEIC KOl poTifa. Ma va dWO0UUE TIC
TPOPBAEYPEIC, TPETEL VO EXOVUE EKTOC aMO TO EKTMOIOELUEVO TIPATUTIO Kal €va gUVOAO

VEWV UTIOBECEWV.

BHMA 8: Amotiunon: TMpoOKeITal yio T0 TEAEUTAiO OTAdI0 TNC dnuiovpyia Tou
TIANPOLC TPOPRAENTIKOD GUOTAMATOG. Z€ AUTO XPNOIUOTIOIOUVTOL KOTAAANAEG UETPIKES
pEBOJOL YIO TNV OMOTiUNGN TNE aMAd00NC TWV aAyopiBuwy e€6puEng dedouévwy. ExEl
avantux0ei éva mANBoc and auvTtéC TIC YEOOOOLE PE AVTITTPOCWTEVTIKOTEPN KOl TTAEQV
aglomiotn TN ypa@ikn pEBoGO amoTiunong twv KopmOAWY Receiving Operating
Characteristics (ROC). H amotiynon pe ti¢ KaunoAe¢ ROC Boaoiletal otov mivaka

ovoxétiong (confusion matrix).
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2.4 BAZIKEZ

KATHIOPIEZ

AEAOMENQN

MEGOAQN

O1 300 KUplol aTo)0l TNG €€0PLENG dedopEVWY Eival n iEplypa@n Kat n mpopAeyn. H
TEPIypa@r agopd oTnv oavanapdotaon Twv O£OPEVWVY MIOG TOAUTIAOKNG BAang
dedopévv Pe Eva Katavontd Kal a&lomolrcipo TPOTo Kol N TPORBAEYn 0TV avELPEDN

KPUMMPEVWY  TIPOTUTIWV, OTOKOAUWN YN OVOUEVOUEVWY OXECEWV KOl TPOBAEYN

MEAAOVTIKWV GUVONKWV, CUUTEPIPOPWY Kal TACEWVY.9

9Bao, H. T.
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2.4.1 Ta&wounon (Classification)

H ta&ivounaon eival pio and 1ig dnUOQIAESTEPEC KaTtnyopieg €€0pUENC dEBOUEVV.
Emixelpnotoka mpoPAnuata Onwe n dlaxeipion Kivouvou EMIAVOVTOL GLVIBWG PE TNV
Ta&ivounon. H ta&ivounaon agopd otnv KOTOTOEN TwV TEPIMTTWOEWV O KATNYOpPIEC Y
Bdon uia mpoPAEYIUN 1810TNTa. KaBe mepintwan €xel éva gOVOAO 1810TATwWY, Pia amd
TIC OTOIEC XOpOKTNPIeTal W 1810TNTa Katnyopiag (MPoBAEYIUN 1810TNTa). ZKOTOC
eival va mapaxfei €va poviéAo 1o omoio Ba meplypA@el TNV 1810TNTA KATNyopiag aav
ouVAPTNON TV IGI0TATWY €100d0V. XAPAKINPIOTIKOI aAyopiBuol ta&ivounong eivat

TO dEVTPO OMOPACNC, T TEXVNTA VELPWVIKA dikTua, Ta Naive Bayes k.a..101
O1 BaoIKOi OVTIKEIPEVIKOI OKOTOI TV TAEIVOUNTWY GEVIPWY AMoQAdEwyY eivalll

1 Na ta&ivouioovv ocwoTtd 000 TO duvatdv TEPICCOTEPO TOCOCTO OMO TO
olOvoAo ekmaidevaong (training set)

2 Na yevikevoouv Tépa amd 1o Otiypo eKMaidevong, £T01 OOTE €va VEO Kal
dyvwoto deiypa va pmnopei va ta&ivounBei pe 600 10 duvatod
HEYaAlTEPN aKpiBela.

3 No pmopolv va kKdavouv evnuépwaon (update), détav yivovtal Slabéaipa
TEPIOTOTEPQ OEGOMEVQ.

4 Na €xouv 000 TIo oA doun yivetal.

2.4.2 OQupadomnoinon (Clustering)

H opadomoinon 1 oAAM®C KOTOTUNGN XPNOIMOTOIEITAl Yl va TPOadIopioel Toug
QULOIKOUC OXNUOTIOMOUE Opadwv amd To Oedouéva pe Pdon €éva OOVOAO KOIVGWV
1010TNTwV. O1 MEPIMTWOOEI PEGO OTNV 010 OGS €XOUV TIEPIOCOTEPEC ] AIYOTEPEC
TAPOMOIEC TIMEC IOI0TATWY. ZUYKEKPIYEVA, £0TW €VO GUVOAO OEO0UEVWV TIEAATWV TIOU
mepIExel d00 1D10TNTEC: nAIKia Kat €10006nua. ‘Evag aAyopibuoc opadomoinong
OUYKEVTPWVEL TO GUVOAO O€00UEVWY UE BACN QUTEC TIC IB10TNTEC. H opada 1 mepIEXEL
TO VEWTEPO TANBUOUO Pe XaunAd €100dnua. H opdda 2 mepiéxel Toug PEanC nAIKiog

TMEAATEC PE LYNAO €106dNua. H opdda 3 Toug HeYOADTEPNC NAIKIAC HPE XOMNAO

D MacLennan, J., Zhao, H. T., (2005).
1 Safavian, S.R., and Landgrebe, D., (1991).
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€10006Nua Kal o0Tw KaBe€ng. O1 aAyopibuol opadomnoinong xopaktnpilovral w¢ pn
emBAéPIpol  (non supervised). Kapia 1310TNTa d€v  XpnolPOMOIEiTAl yIO VO
KoBodnynoetl Tn d10dIKOTia KATAPTIONG, OAEC O IB10TNTEC E100S0L OVTIMETWTIOvVTal

eéioou.2

2.4.3 '‘Evwon (Association)

H évwon eival emiong pia and tig dnuo@iAeic pebddoug €€0puéng dedouévwv. Mia
XAPOKTNPIOTIK €QapUOyr NG Evwang €ival n avaAuon Tou TiVOKO TWANCEWY HIOC
emxeipnong wote mpoadloplofoly ekeiva Ta MPOIOGVTO T omoia MwAoLVTAL CUXVA
padi oto id10 KaAdd ayopwv. H auvnBng xprion ¢ €vwang gival va mpoadlopicel Ta
KOV oOVOAQ OTOIXEiWwV (OUXVA OET OTOIXEIWV) Kal TOLE KAVOVEC dNUIoLPYIaC ouTwv

UE OKOTIO TNV OTOXELOUEVN TWANDN.

ATO TNV drmoyn ¢ évwang, Kabe mpoidv, N yevikotepa KAbe 1d010tnTa/agio Bewpeital
otolxeio. O1 meploodTEPOL OAYOpIBPOL TOMOU €vwong Ppiokovv Ta OuXVE O€T
OTOIXEIWV PE TNV QViXVELDN TOU GUVOAOU dEB0PEVWV TIOAAEC QOPEC. TO KOTWTOTO
oplo ouxvotntac (umootipiéng) Kabopiletal amod TO XPNOTN TPV TNV enegepyaaial.
Mapadeiypata TETOIWV OAyopiBuwv eivar ot aAyopiBuot mou Pagilovtal otnv

umoaTtnPIEN Kavova (support rule) kat oty eumiotoolvn Kavova (confidence rule).13

2.4.4 ToaAwvdpouncon (Regression)

H péBodoc¢ tng maAvopounang ival mapduola pe tnv tagivounan.

Ol TEXVIKEC TTOAIVOPOUNGONG
XPNOIPOTOI0VVTOI EVPEWC OTOV TOUED TNG OTOTIOTIKNAG. H ypapuIKr CUPHPETOBOAR Kal
N AOYIOTIKN TOAIVOPOUNGCN QATOTEAOVV dNMUOQIAECTEPEC PEBOOOLE TAAIVOPOUNCNC.
AMEC péBodOL TOAIVOPOUNONG TEPIAAUBAVOLY T OEVIPA TOAIVOPOUNCNC KOl TO

TEXVNTA VELPWVIKA dikTtua. H TaAIVdpOUNON UTOPED va EQapPUOCTE 08 S10(QOPOUC

2 MacLennan, J., Zhao, H. T., (2005).
I3MacLennan, J., Zhao, H. T., (2005).
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TOMEIC, OMWC 0T PETEWPOAOYIa yia va TPoBAe@BoUV 0 TaXUTNTEG OVEUOL PE Bdon T

Bepuokpaaia, TNV miean agpa, Kal TNV vypaaia.

2.4.5 MpoPAeyn (Forecasting)

H npdBAegn €ival pia akopa onuavtiki pébodog e€0puéng dedouévwy. Mmopei va
Bonbroel oTnV andvinon £pWINUATWY OMWC Tola Ba ival n a&ia evog amoBepaTikov
avpto; Moid Ba eival T0 TOCOOTO MWANCEWV AVAPUKTIK®V Yia TOV ENOPEVO pnva; Ta
dedopéva €10000L €ival TOTMOU XPOVIKNC Oelpdc. Ot péBodol mpoPAewng e€etdlouvv
YEVIKEG TAOEIC Kal TEPIOGIKOTNTA. H dnuo@iAéaTtepn pEBOdOC TTPORAEYNC Bewpeital n
ARIMA, n omnoia vAomolei TN pebodoroyia Auto Regressive Integrated Moving
Average Model.

2.4.6 Avdiuon akoAouBiag (Sequence Analysis)

H avdAvon akoAouBiag xpnolPoTmolEital yia Tn dnuiovpyia JOVIEAWV € Pia d1oKPITH
oelpd. Mia akoAouBio amoteAsital amo Pl oeIpd SIOKPITOV TIHWY (] KOTACTAGEWY).
Mia akoAoubBia DNA eival pia pokpd okoAoubia omd T€ooepa SI0QOPETIKA UEPN:
Adevivn  (Adenine), ©upivn (Thymine), Kutoaivn (Cytosine) kot [ovavivn
(Guanine). Mia gmiAoyr otov MNaykoouto 10Td gival pia akoAouBia amd 10TOCENIDEC.
Ot ayopéc TMEAOTWV WMOPOLV E€TioNG va SloOPopewBolV w¢ oTolxeio akoAoubiog.
XapaKTnpIloTIKO TapAdelypa OMOTEAED évag TEAATNG TOUL Oyopalel OpXIKA &vav
UTIOAOYIOTH, EMEITA €V MIKPOPWVO Kol TEAIKA pia Web kdpepa. To Koo Twv
peBOdwWV avaAuong akolouBiag kal Evwang (association) ival 0Tt KAOE pePOVWUEVN
TEPIMTWON MEPIEXEL éva GUVOAO OTOIXEIWY N KATAOTAOEWY. H dla@opd toug gival ot
ol péBodol avdAuonc akoAoubiog avaAbouvv TIC PETARACEI( KOTAOTACEWY &V N

pEB0dOC Evwang Bewpei kabe atorxeio ioo kat aveEdptnto.

J0p@wva Pe TN MEBOdO avaluong akoAoubiog, TO va ayopacel KATOIOG €vav
UTIOAOYIOTH) TIPOTOU OYOPACEL PMIKPOPWVO Eival pia dla@OoPETIKA akoAoubia and to va
ayopaceEl PIKPOPWVO TPV amd €vav umoAoyloTth. Ma évav aAyopiBuo évwaong, outa
Bewpovvtal opota. H avdAvan akoAouBiag eival Evag oxeTIKA vEog Tpomog e€0puéng

dedopévwy. Eival apketd onuavtikng o€ d00 Kupiw¢ TOMOUC e@apuoywv: AvaAuon
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Maykéopiov lotov kot avdAvon DNA. Ymdpxouv JdIAQOPeC TEXVIKEG OVAAUGNC

akoAouBiag d1a0éaipeg Onwe ot aAvaideg Markov Kait GANEC.

2.5 Ol BAZIKOI ANIOPIGMOI TH> E=OPY=HX
AEAOMENQN

O1 KUplol TOTol aAyopiBuwv Tou XpnaolpomnololvTal atnv €€6puEn dedouévwy gival ol
egncl4

e Ta teXvnNTd veupwvika diktua (artificial neural networks)

e Ta dévtpa ano@dcewv (decision trees)

» Ot yevetikoi aAyopiBuol (genetic algorithms)

* H emaywyn kavévwv (rule induction)

* H pébBodog Tou KovTIvoTEpOU Yeitova (nearest neighbor method)

» H aneikovion dedopévwv (data visualization)

2.5.1 Ta texvntd vevpwvika diktva (Artificial Neural Networks)

Eival yn ypappika mpoyvwoTIKG PoVTEAa, Ta omoia pabaivouy péow ekmaidevuang Kal

dOMIKA potalouv PE BIOAOYIKG VELPWVIKA SiKTua.

2.5.2 Ta dévipa anogacewv (Decision Trees)

Eival 0evipiké¢ dopéC mou TEPIEXOLUV OUVOAD aAMOPACEWV. Ol OMOPACEI( OUTEC

TAPAYoUV KOVOVEG, PE OKOTIO TNV Ta&IVOUNGCN KATOI0U GUVOAOL OEGOUEVQV.

“Ahmed, S. R., (2004).
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2.5.3 Ot yevetikoi aAyopiBpot (Genetic Algorithms)

Eivalr aAydpibuol BeAtioTonoinong, Ol Omoiol XPNOIPOTIOIO0V TEXVIKEC OMWC Ol

YEVETIKOI GUVOUOOHOI, N UETAAAOEN KOl I QUOIKK ETIAOYH.

2.5.4 H emaywyn kavovwy (Rule Induction)

Eivalr n €€aywyr kavovwv omo dedopéva xpriotdwy if - then kavovwyv, pe Bdon

OTOTIOTIKI] TOLC OTIOLAAIOTNTO.

2.5.5 H péBodog tou Kovtivatepou yeitova (Nearest Neighbor Method)

H texvikn aut To&lvopei KOBE QVTIKEIUEVO KATIOIOL CLVOAOL OEGOMEVWY, HE BAoN
KATIO010 GUVAUOGOUO TWV KAAGEWY TV TIIO OPOIWV AVTIKEIUEVWY. ZUXVE OVOUAlETal Kal

knearest neighbor texviK.

2.5.6 H aneikovion dedopévwy (Data Visualization)

Mivetal otk epunveia TOAOTAOKWY CLVAPEIWY a€ TOALdIdaTATA dedopévVa. Ta TIC

ATMEIKOVIOEIC TWV GUVOQELDY XPNOIUOTOI0UVTIOL EPYAAEIN YPAPIKWOV.

2.6 TPOTYNA E=zOPY=HX AEAOMENQN

2.6.1 EE&o6puén dedopevwv OLE DB

To nmpotuno Object Linking Embedding (OLE) DB yia Data Mining mapouc1dotnke
and v etaipeia Microsoft To 1999. O muprvac Touv mpotlnov eival n DMX (Data

Mining extensions) pio0 yAwooo 4n¢ YeVIAC yia TN dnuioupyia TwWV HOVIEAWV
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€€0puenc dedopévwy. To APl autd umopei va xpnoigomnoindei yia mn dnuiovpyia
AUTOVOUWY  €QOPUOYWY  €EOPLENG  OEOOPEVWVY  XPNOIMOTOIOVTAC  OTOIOdNTIOTE
TAOTQPOPUO  OVATITUENC. Ynootnpixnke  and  d1d@opoug  MPOPNOEVTEC
ouunepidapBavopévayv Twv Angoss, KXEN, kat Megaputer. OuglaoTikd gvomolei 600

TexvoAloyiec, Tn¢ OLE DB kai tng SQL.

2.6.2 EE0puén dedopévav APl THE JAVA

To Application Interface (API) tng Java yia tv €€0puén O£dOPEVWY QVETTUEE N
etaipia Oracle pe v gu@dvion ¢ ékdoaong Oracle 10g. O okomocg gival va Bondraoel
0TnV QVATTUEN OUTOVOUWV EQPAPUOYV ME XPRon Tn¢ yAwooog Java. To mpoTumo
Xwpidel ta otoixeia mNync (QuOIKA oTolxeia) Kol To AOYyIKG oTolxeia €vvoleC. Ta
oToIXEia MNYNE UTOPOLV va €ival OMOINGATOTE apXEi0 dEGOUEVWV TXECIOKWY BATEWV

1 KEIMEVWV.

2.6.3 Mpoétuna PMML

H Predictive Model Markup Language (PMML) eival pio yAwooo Gruoveng
Baoiopévn otnv XML. Avantoxbnke omo to Data Mining Group (DMG) yia va
EMITPEPEL TO OXEJIAOUO HOVIEAWV yla XpAon TouC O€ TPORAEMTIKA OvAAUGH Kal
€€0PLEN dEdOPEVWVY TIOL VO UTIOPOLV VA XPNOIUOTIOIOVVTOL KOl 0E OAANEC EPAPUOYEC
Aoylopikov. H PMML mopéxel pio péBodo oplopol mMPoTOmwy aveEApTnTn Omo Tov
KOTOOKELOOTH TNG EQOPUOYAG, £TOL OV UTAPXOUV TEPIOPIOUOI aouupatdTnTac
AOYIOUIKOU yIO TNV avToAAOy TwV HOVTEAwV HETA&) TwV €QapPoywv. Emitpemel
0TOUC XPNOTEG VO KAVOUV XPaN €VOG AOYIGUIKOU, VO TapAyouv éva POVTEAO Kal va TO
XPNOIPOTOINGOLY G Vo GANO AOYIOUIKO yla va KAVOLV TNV OTEIKOVIOT, TNV avAAuon
Kol €KTipnon tou povtéAdouv. H PMML vnootnpiel Tov KaBoplopd Tou TEPIEXOUEVOU
yla Tou¢ akoAouBoug aAyopibpoug €€0pu&ng dedouévwv, Polynomial regression,
Logistic regression, General regression, Center-based clusters, Density-based clusters,
Trees, Associations, Neural nets, Naive Bayes, Sequences, Text model, Vector
machine. ‘OAot o1 oOnuovtikoi TPOUNBeVTEC HOVTEAWY  €€0pLENG  OedOPEVWV

vnoatnpidouv Ta mpotuna PMML.
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2.7 EZOPY=H I'NQZHX AITO IATPIKA AEAOMENA

O pOA0C TNC TANPOPOPIKIC EXEL £dPAIWBEI TAEOV OTO TEPICTOTEPA CUCTAMATA LYEINC
avd To KoOopo. H xpnolgomoinon nNAEKTPOVIKWY UTIOAOYIOTWV OTO TEPICOOTEPA
VOOOKOUEIa, 0AAG KOl 0€ UTIOAOITIOUE OPYAVIOUOUG TIOU €X0UV OXECTN HE TNV IOTPIK)
nepiBaAPn Twv avlpTwy €dwae TN duvaTOTNTO VO OMOBNKELTEI PEYOAOC OYKOG
I0TPIKWY ded0pEVWY Kal va umdpxel EOKOAN mpooBacn o€ autd (medical databases).
Ta dedopéva autd, mou anobnkebovtal TAEOV O PN@IOKH HoPQPH, 0QOPOLY EYYPOPEC
acBevav 010 opxeio, TIC aoBévele¢ Tou KABe avBpwmou, Ta @EAPUOKO TOU TO

xopnyouvtal, T Bepaneia mouv £xel akoAovBnBei, dnUOyPAPIKA oTOIXEID KTA.

Q0T1000, 6AOC OUTOC 0 OYKOG TWV 10TPIKWV OE0UEVWV TIAPOTL €ival TOAD XprGCIOC,
TOPOUCIALel GUOKOAIEC N HEAETN TOUC €TOl WOTE va e€axBei kamola Xproiun
TANPOPOPIa yla va TAPOUUE HIa ano@acr. Me TI¢ undpxouoeq PHEBOSOLC aVAALONC
eival e€apetik@ dVOKOAO va LTAPEEL KATOIO yv®wan, Y1 OUTO Kal gival avaykaio n
vAomoinon peBddWY PETH amoO UTIOAOYIOTIKA CUOTAUATO YIO VO Tipaypatonoindei pia

owaTr avaAvaon Twv 6edopévwy. 1

AUTO, £XEl 0OV OMOTEAECUO VO Eival TPOTIPOTEPN N XPAON TwWV TEXVIKWY £EOPLENC
yV®aonc yia ta 1oTpika dedopéva. H e€0pu€n amd 1atpika dedopéva gival Eva amd ta
mo evola@épovTa Kal OUoKoAa Tedia tne €€6puéng yvwonc. Ta dedopéva Tov
Xpeladovtal yio TV €Qopuoyn TNg €€0puéng eival TOoO TOAAG, TEPIMAOKO Kal

ETEPOYEVH TIOU KOBIGTOUY TNV €€0pULEN Wia mPOKANoN yia KaBe avaiutr. Ll

Ta 10TpIkG dedopéva TEPIAAUBAVOUY ATIOTEAECUATA  OTIEIKOVIOTIKA, ypPOa@AUaTA,
KEIPEVO amo TNV KAIVIKA €EETOON, €PYOOTNPIOKEC METPAOEIC O aplBuolg KoBwg Kal
dedopéva oe AANEG HOPQEC. ‘ETal, n €€0pu&n TNC KPUPHPEVNC YVWOONC OMO OUTA TIPETEL
VO yivel amé ouvoLAOHO EIKOVWY, OXNUATWY, KEIMEVWY, aplBuwy, To omoio eival
OUOKOAOTEPO ATO TIC KAOOOIKEC TEPIMTWOEIC EMEEEPYNTiac OEdOPEVWV GE apIBUOUC
Kol Kotnyopieg. Ot alyxpoveg TexVoAoyieq e€0puEnC de60UEVWV ETITPETOUY TIAEOV TN

dlaxeipton g tepoyevolC PUONG TV 1OTPIKWV 0edopEVWY. MPpwTIoTa N dUVOTOTNTO

5 Lavrac, N., (1999).
16 Delen, D., (2009).
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EMEEEPYATiog TNG UOIKAC YADTOOG Kal 01 TEXVIKEG EOPLENC OEDOUEVWV OTIO KEIPEVQ
EMITPEMOLY TNV €€AYWYN TANPOPOPIAC KO YVWAONG OO TIC IATPIKEG TNPEIWTEIC KAl TIC
KAWIKEG e€eTdOEIC. I7 laTpIK) ovToAOyia Kal opoAoyio pmopolv va avixveuBouv pe
xpnon pebodwv €€opuéng Oedopévwy TOU TOYKOOMIOU 10TOU KOl ME TEXVIKEC

eKMAEONoNG ovtoAoyiac.

H épgaon mou divetal ofuepa o€ 10TPIKEG TIPAEEIS OTNPILOMEVEG OE TEKMNPIO
(Evidence-based Medicine - EBM) eival €vag amd toug KUploug AOyoug Tou
EVIOXUOUV TNV €@appoy HeEBBdWV €§OPLENC dEDOPEVWV OTNV 1OTPIKN TPOKTIKN.
AUTEQ 01 10TPIKEG TIPAEEI CLVNBWCG OMOTEAOVY 0ONYIEC KAIVIKNAG TIPAKTIKNG 1 KAVOVEC
KAIVIKQOV omo@acewv. H dlaclvdeon g €€0pu&ng dedOPEVWY HE TNV  IATPIKN
TPOKTIKI UAOTIOIEITOl ME TNV UMAPXOUCH TPOCTABEI  OVATTUENG QUTOMATWY

OLOTNUATWY LTOCTAPIENG aTOPaCNC. 18

H Omapén ouykekpluévng ovrtoloyiag EemITPEMEl va EEKOBOPIOTED TOIOI KAVOVEC
amo@AcEwWV EMIPERAIOVOLY TNV 1ATPIKA YyVAON. To 10TPIKA GUCTAPATA LUTTOCTHPIENC

ano@aacng UToaTNPi{ouV TOuC 1TPOUC 0T ARYN I0TPIKWV ATOQATEWY.

Ol TI0 oNUAVTIKEC OUOKOAIEC TTOU GLVAVTOUV Ol EPELVNTEC OTO TOPED TNC €€0PLENG
yveong 0To ToPEN NG I0TPIKAG Eivat:|g
1 H etepoyévela Twv 10TPIKWY deSOUEVWY. Ta 10TPIKA OEd0EV XWPIG va €XOUV
UTOOTEl KAmola Tpo-emegepyaaia sival oykwon Kal etepoyevr). Ta dedouéva
auvtd amobnkebovtal LoTepa and eEETATEIl TOL aaBevolg, oMo €IKOVEG (T.X.
aKTIVOYPOQieg) Kol €pyacTtnploka dedopéva. O ouVOLAOHOC OUTWV TWV
d€dOPEVWV UTTOPEL VO Eival avayKaioc yla tnv mpoyvwaon, tn didyvwon Kat
nepiBaAPn evog aoBevolc, mapoTl ival TEASiwC dla@opeTIKa petagu touc. M’
autd To AOyo Ogv pmopolv va ayvonbolv. Ta Kuplotepa TPORAAUOTO TIOU
OXETICOVTOL PE TNV ETEPOYEVELD TWV OEOUEVWV Eival:
a.  To péyebog Kal n mePIMAOKOTNTA TV dEQOUEVWV.

b. H epunveia Tou kaBe 1aTPOL.

1 Savova, G. K., Ogren, P. V., Duffy, P. H., Buntrock, J. D., Chute, C. G., (2008).
BSackett, D. L., Rosenberg, W. M., Gray, J. A., Haynes, R B., Richardson, W. S., (2004).
1 Delen, D., (2009).
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C.

Ol PeTPIKEC OMWC TO sensitivity kal To specificity mou peTpolv TNV
mbavétnta emituxiog i Adbouc.

H duoKoAia va XapaKTnpIoTouy PabnuatiKd autd o deG0pEVQ.

H  kovovikomoinon twv  dedopévwv.  Eivar  pio péBodog
HETOOXNUATIOPOD TWV OeOOPEVWY, OMOU Ol CUVEXEIC METOPRANTEC
dlapopewvovtal €101 wote va Ppiokovtal oto didotnua [0,1]. Mia

TEXVIKN KAVOVIKOToinang ival n min-max normalization.

Ta nBikd, VOMIKA Kal KOWWVIKG {nTApota. To 10TpIKG 6€douéva IO

OULAAEyovTal OTIC BACEIC dEGOPEVWV a@OpolV avBpwmiva BEpata vyeiag yi'

auTO TO AOYO UTIGPXEL €va PEYOAO NBIKO KOl VOUIKO TAQICI0 €101 QOTE va

KOAOTTEL TN TPOGROAN Tou 0oBevolg i} TNV AOKOTIN XPHOoN Twv OEdOUEVWVY TOU.

Ta kOpla onueio autwv TV {NTNUATWV pmopolv va XwploBolv o 5

KOTNyopieg :
a. H 1dloktnaoio twv dedopévwy.
b. Ot voépol mov dIEMOVY aUTA Ta dEDOUEVQ.
c. H 1B0TIKOTNTA KOl N 00PAAELD TWV TPOTWTIKWY OESOUEVWV.
d. Ta avapevoueva TPovopIa.
e. Ta {ntiuota dloxeiplong Twv 6£d0UEVWY.
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3 KE®DAAAIO: TEXNOAOTIEZ AIAAIKTYOY

31 ZHMAZIOAOTIIKOZ IZTOZ

3.1.1 Eiocaywyn

H a&ia ka1 n onuacio Tou Maykoouiov Iotol 600V AQOPA CTNV 0XECN OVOPWTOU HE
uToAoyIOoTH €ival mdpa TMOAUD peydAn. MoapoAa autd, o Maykooulog 1oTog €xel Eva
Baolkd eAATTWUO: €ival eE0AOKANPOL BACICUEVOC OTNV GUVTOKTIKA TEPLyPAPr) TOU
TEPIEXOMEVOL (content), KOPIOC OTOXOG TNG Omoiag €ival n Katavonor Tou amo Tov
avbpwmo. H avamtuén touv Maykoouiov lotol r} World Wide Web éywve éxovtac oav
KOplo otdx0o TNC TNV Onuioupyia €vog TAEYHOTOC TANPOPOPIOV Ol  OTOIEC
amevbovovTal OMOKAEIOTIKA KOl POVO OTOUC aVOPWTOUG. TNV MPOYHOTIKOTNTA Ol
oeAide¢ tou Maykdopiov 10ToL ameuBOVOVTAL AMOKAEICTIKA GTOUC AVOPWTIOUG MIOG
KOl 1N TANPOQOPIO TOU TEPIEXOLV Eival aVAyVWPICIUN KOl KOTOVONTA HOVO amo

auToug.

AUTO TO XOpaKTINPIOTIKO Tou WWW dev EMITPEMEL TNV OUTOPATN EMEEEPYOTiO TOU
TEPIEXOUEVOL 1 omoio MPOUTOBETEL P KATAAANAOTEPN TEPIYPAPr) AUTOU KABWC Kol
aAyopluoug mou va TPoadidovv TNV E€mOUPNT  «E€LQEUiD» OTO UTOAOYIOTIKO
nepIBaAAov. Tov meploplopd auto Kabwe Kat tn ADan yia TNV dpaon Tou, EUMVENCTNKE
mpwto¢ o Tim Berners-Lee, 0 omoio¢ 0pioe €va €EEAIKTIKO otddlo Tou WWW, 10

ZnuacotoAoyiko latd (Semantic Web).

O ZnuoaoloAoyikdg 10Tdg €xel oav 0TOXO TOUL va TPOGOWOEL dOUr OTO vOnua Tou
TEPIEXOUEVOU TWV 10TOCEAIdWY, dnulovpywvTac éva TEPIBAAAOYV OOV OI TPAKTOPEC
Aoylopikou (software agents) mepImAav@pevol and oelida o€ geAida Ba pmopouy va

EKTEAODV TIPONYUEVEC EPYATIEC YIO TOUC XPIOTEC.

Me GAMa Aoyla, 0 BagIKOC 0TOX0¢ Tou ZnuacioAoyikol lotol eival n emidvon Tou
TPOPBAAMATOC TN AVOTIOPACTOCNE KOl KOTAVANONG TN¢ yv@ong omo Toug UTTOAOYIOTEC.
K0plo ouotatiké tou €ival o pnxaviopog ene€epyaaiag g yvwong. O pnxaviopog

autog dlaxelpidetal  Aoylkd TIC TANPO@OpPie( KOl OTOXEVEL OtV €€aywyn
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OULMTIEPOOPATWY, 0T Onuiovpyia véag yvwaong otnv unootipign ot AfYn

amo@ACEWV, Kal TEAOC OTNV OUTOUATN EKTEAEDT EVEPYEIQV.

3.1.2 H oxéon TOU ONUAGIOAOYIKOU I0TOU HE TOV MOYKOGHIO 10TO

O Maykoopiog lotog Paciletal Kupiwg ae Eyypaga ypaupeva o HTML (Hypertext
Markup Language), Mo yAwooo n omoio TePIypAPEl TO OWHO €VOC OOUNMEVOU
KEIWEVOL divovTag EU@aan 0TV OMTIKNA Topouaiaan, 61aveilovTdg T0 PE avTIKEipEVa
TOAUMECWY OTIWCG EIKOVEC Kal @OppeC SloAdyou. Mo mapddelyya PE TN XpHRon Tng
HTML kot &vo¢ mpoypdupato¢ TAOynong UMOPOUME Vo dNnUIOLPYHCOUKE Kal va
TOPOUCIACOUPE MIO I0TOCEAIDO TIOU OTOPIBUED OTOIXEIN KATOIWY TPOG TWANGCN
BIBAiwv.

Opw¢ pe TNV HTML 6gv umopei va yivel avTiIAnmté 0Tl 1o otolxeio “The Da Vinci
Code” xapoaktnpilel éva BIBAio agoL ava@EPETal GTOV TITAO TOU i OTI TO OTOIXEIO
”€20” avOa@EPETAL OTNV TIUN TOU. AgV UTIAPXEL EMIONC KOVEVAC TPOTIOC VO EKPPOOTEI
TO YEYOVO¢ OTI aUTA TO KOuWATIa TAnpo@opiag sival aAANAEVOETO TNV TEPLypaPn
€VOC GUYKEKPIPEVOL aTOIXEIOL (dNANdK €vOC BIBAIOUL Kal POVO), EVAIAKPITOU OMO GAAX

oL iow( amapiBuouvTal oTn oeAida.

O ZnuooloAoylkdg 1oTo¢ avTiheTwmidel v aduvauia out  XPNOIPOTIOIWVTAC
YAQDOOEC IOV TIEPLYPAPOLV OEDOUEVD KOl TN OXECN TOU €XOLV OUTA WETAED TOouC. Ao
ano avtég TIC yAwooeg eival n RDF (Resource Description Framework) kat OWL
(Web Ontology Language) o1 OTOiEC TEPIyPA@OVTAl OTNV CULVEXEID Kal Eival

KOTAVONTEC ATO TOUC UTIOAOYIOTEC.

3.1.3 Avamapacotocn yvwon¢ 6To onUacIoAOYIKO 10TO

O ZnuooloAoyikdg lotog (Semantic Web) omoteAei plo eméKTaon TOU ONUEPIVOU
lotol. H eméktaon autr) €€l WC OKOTO TNV OUTOMATOTOINGN TWV AEITOUPYIOV KOl TWV
€QAPUOYWV TOU OladIKTUOU, OMWC €ival ol pnxavég avalntnong Kol ol TPAKTOPEC

(agents). H autopatonoinon auth pmopei va emitevxdei povov EQOGOV N yvwaon Kal n
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TANPOPOpPIa TOU UTIAPXEL AMOBNKELUEVN Kal dNUOCIELPEVN QUTH TN OTIyUH OTo
onuepve  Maykooplo 1otd amokTAoel TumikG vonua (formal meaning) Kol
gnuoacoloAoyia (semantics) Kot doundei pe €va TETOI0 TPOTMO WOTE va Yyivetal

KaTovonTh amd T Pnxaveg mou Tnv ene&epydlovtal (machine understandable).

A6 ) oTIyun mou n mAnpo@opia Ba gival dounuévn Ye Evav anUAcIioAoYIKA TTAODGCI0
TpONMo Ba evioxVeTal 0 dlapolpacuo (sharing) Kol n emavoaxpnoiyomnoinorn g
(reusability)  emituyxavovtag 1 OloAsiToupylkOTnTa  (interoperability) ko
ouvdeaipdtnTa (interconnectivity) etepoyevav (heterogeneous) cUCTNUATWY KOl TV

EQAPHOYQV.

MpoKEIPEVOL N yvwaon Kol n mAnpogopia va meplypd@el pe évav Tumiko (formal)
TPOTO 0 omoiog Ba dNAWVEL TN GNUOGCIa TNG TPETEL VA XPNOIKOTOICO0VHE YAWOTEC
avamnoapdotaong yvwonc. TMPOoKEIUEVOL  OPWC va  XPNOIUOTIOINOOUME  TETOIEC
TexVoAoyie¢ oTo dladiktuo Ba TPEMEl VO avABEWPAOOVUE Kal VO TPOTOTOICOUUE

KATOIO 01O TA CUOTOTIKA TOUC.

Mo CUYKEKPIPEVD, OTWG Eival yvwaoTd, 0T0 onuePIVO 10TO Katd €va TMOAD PEYOAO
TO00CTO N MANPoopia dopeital e TN xprion ¢ yrAwooa¢ XML. ‘ETat Aotmdv a@evog
O0TO ZNUOCIOAOYIKO 10TO TPEMEL VO TEPIYPAPOVUE YyvwOon HE TN XPAON KOATOIOG
YAQOOOC avanapdotaong yvwaong oAAG a@etépou n ouvta&n tng yAwooag mou o
xpnotyonoijoovpe Ba mpémel va Pacidetal ot yA\wooa XML. Ta 10 AGyo outo n
W3C, n omoia €ivar 0 opyavioudg TOu acxOAeital pe TNV avdamtuén Kat
TPOTUTOTOINGN TEXVOAOYIWV yia Tov IMaykoopio 1010, £xel avantl&el d00 YAWOOEC

avanapacTaong yvoonc. Ot yAwooeg autég eival n RDF(S) kot n OWL.

3.1.4 Ta ouOTOTIKA TOU GNUOGIOAOYIKOU 10TOU
O ZnuaactoAoyikog 1oTto¢ atnpiletal amo TIC akOAOLOEC YAWOTEC Kal TIPOTUTA:

1 XML (Extensible Markup Language): Eival pia yAwooa TePypa@nc
dedopévwy Ta omoia €ival EOKOAO va dlaBacToOV Kal va enegepyacTtolv omo
avBpwmou¢ Kol TPOoypAPpaTa. Agv  EMIBAAANEL  KOvEVAV  GNUOCIOAOYIKO

TEPIOPICUO oTa dEdOPEVA TIOU TIEPLYPAQEL.
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2 XML Schema: Eival pia yaAoooa n omoio meplopidel T doun twv XML
EYYPAQWV.

3 RDF: Eival éva povtélo meplypa@ng Kal eneéepyaaioc HETAdESOUEVWV.

4 RDF Schema: Eival évag pnxoviopog meplypa@ng mopwv Kal TwV OXECEWV
avAaUETa TOUC KOl OMOTEAET GNUACIOAOYIKN) EMEKTACT Tou RDF.

5 OWL: Mopéxel €vav TpoOmMo MEPIypa@ng Opwv Kol OXECEWV yupw amd éva
nedio €vIAQEPOVTOG, TPOTPEPOVTAG TIO I0XUPO CUVOKTIKO amd Tig RDF Kat
RDF Schema kabw¢ Kat mo 1oxup anuacloAoyio mou Baciletal atn AoyiKn

(logic-based semantics).

3.1.41 HITAQX>XA XML

To 1990, dnuiovpyndnke n HTML an6 tou¢ Tim Berners-Lee kot Anders Berglund,
ol omoiol kaBopioav évav tOmo SGML eyypdgou, yio €yypo@a UTIEPKEIMEVOU, TO
omoio Atav OULVOQEEC Kal OmOTEAEOUATIKO. Eival moA0 €0koAo va uvAomoinbei
Aoylopikd mou va umoatnpilet HTML, eva n dnuiovpyia evog HTML eyypdgou eival

akopa 1o e0KOAN. Ia 1o Adyo autd n HTML Xpnolpomoleital EvpEw.

Mo va emitevxBei n anoapaitnn amAotnta andé Tnv HTML, pePIKEC amd TIC PACIKES
apXEC YEVIKOU TIPOYPANHOTIOHOU Buaiaatnkav. Mo mopadelyua Evag TUTOC Eyypagou
XPNOIJOTOLEiTal yia OAOUC TOUC OKOTOUC M€ QAMOTEAECMO va €ival amapaitntn n
UTEPBOAIKN XPrON ETIKETWV QVTI yIo TOV KABOPIOPO VEWV HE CUYKEKPIUEVO OKOTO.
EmimAgéov o1 mepIooOTEPEC amMd TIC ETIKETEC OKOTMEVOUV POVO OTN dAPOPOWAN TNG
gEu@avionc Tou eyypdeou. la tnv emiAvon outV TWV TPORBANUATWY EYIVE
npoomnadela vioBEnong ¢ SGML yia xpnon oto d10diktuo, aAAd KATI TETOIO
amodeixTnKe MTOAUTIAOKO Kal TTOAD d0OKOAO. Emopévig ATav avaykaiog o Kabopiopdg
plag véag yaAwooag, n omoio va gival umooOvoAo ¢ SGML oAAG va dilotnpei ta
Baoikd XapoKINPIoTIKA NG H yAwooa autr €ivat n XML. Ot oxedlaoTikoi aToxol

¢ XML eival ot e€AC:

1 va gival ebxpnotn oto Internet
2 va unoaTtnpilel mARBocC epapuoywv
3 va gival ouppatr pe v SGML

4 guKoAia avdnTuEng mpoypappaTwy mou eneéepydlovtal XML Eyypaga
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(&3]

0 OpIBUOC TWV TPOAIPETIKWVY XOPOKTINPIOTIKWV otnv XML va eival 600 10
dUVOTOV TIIO MIKPOC, 100VIKO EMIMEdO TO PNdEV

10 XML €yypaga Ba mpEMEL va gival EuavayveOTa

0 oxedlaopoc XML Ba mpémel va mpoeTolPaleTal ypriyopa

0 oxedloopog XML Ba mpémel va €ival TUTIKOC KOl TIEPIEKTIKOG

© 00 N O

1o XML €yypag@a Ba mpEMel va dnpIoupyolvTal EDKOAX

10 n meplekTIkOTNTa 0TOv XML GUpBOAIoUS €ival PIKpAG anuaaiag
Ta KOpla X0PaKTNPIoTIKA TN XML eivat:

1  mapéxel akpir] KaBopIopo TOU TIEPIEXOUEVOU, WOTE TO OTMOTEAECUATO HIOC
avalAtnong va gival IKavomoInTIKA.

2 TOpEXEL duvaToTNTA KaBoPIoPoU TwV OTOIXEIWV Tou eyypagou (T.x. TiTAoC,
Zuyypagéag, Ekdotng ...)

3 EMTPEMEL TN METAQOPA  MPECW  OlOdIKTOOU, OounuévNG  TANPOQopiag

aveaptnta and TAATEOPUES KAl GUOTHHATA

H XML ovpmAnpwvel kat dev avtkabiotd v HTML. Evw n HTML
XPNOIPOTOIEITAL Yia S10TOMWON KAl EPEAvIoN Twv dedouévwv N XML avamoplotd
guvaEn évvola Twv 6edopévwy. TNV HTML ol ETIKETEC €ival TPOKOBOPIOUEVEC EV® N
XML napgxel T duvatotnTa va KaBopidouv ot XProTeC TIG ETIKETEC KOl TIC SOUNUEVEC

HETOED TOUC OXETEIC.

Enopévweg, o xprnotng pe t Pondela tng XML pmopei va dnuioupynoel pia véa
yA®ooo agfuavong kabopilovtag Eva VEo OUVOAO OTO ETIKETEC I} VO XPNOIKOTOIRCEL
€va gOVOAO OTO ETIKETEG TO OTOI0 €ival KaBoplopévo amd KATolov GAAN0. AUTO EXEl WC
AMOTEAECHO VO UTIAPXEL OMEPIOPIOTOC APIOPOE YAWCOWY CrUOVONG TOU TIPOEPYXOVTOL
and6 v XML, kot yio 10 Adyo autdo n XML eivar pio petd-yawooa. Ta

TTAEOVEKTAMOTA NG YAwooag onpavang XML sivan ta €€nc:

Mo IKavomoINTIKEG avalnTACEIS

AVATTUEN EVEMIKTWY EQAPHOYWV

Evowpdtwaon 6£d0uEVWY OO OVOUOIES TTNYEC TANPOPOPING
Aedopéva and TOANATIAEG EQAPOYEC

YToAOYIoUOG Kal dlayeiplan 6£d0UEVWV TOTIKA

o g A W N R

MoAAamAoi Tpdmol epEAvIoNE TV deS0UEVHIV
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7  Evnuépwon nediwv
8 Awbéopa Mpotuna

9 Mopgomoinan epeaviong yia to d1adikTtuo

H yAwooa mpoypaupatiogol XML meplypd@el pia Katnyopia TANPOQOPIWY TOU
kKoAoOvtalt XML é€yypaga (documents) KoBw¢ emiong TMEPIYPAPEL TUNUOTIKA TN
OUUTIEPIPOPA TWV TIPOYPOPMATWY Tou Ta eme€epyddovtal. Ta XML €yypaga eival
auaTNPEA douNUEVO KOl PTIOPOUV va avamapaoTaboly pe 0gvdpIkr dopn. To mpwto
gtolxeio Tou eyypd@ou, TO Omoio TEPIKAEIEl Kol OAa ta GAAQ, ovopaletal «pida»
(root). Kd&Be otoixeio mou mepiéxel otoixeia f dedopeva OVOUALETal «TATEPOC»
(parent), eva KGBe atolxeio 1) de00PEVO TO OTOIO TEPIEXETAI O€ KATMOIO0 GANO OTOIXEIO
ovopddetal «maidi» (child). Kdbe otoixeio 1} 6£d0PEVO TIPEMEL va OVAKEL O€ KATOIO

GAAo i va givar maidi Tng picac.

3.1.4.2 TEXNOAOTIA XML SCHEMA

Ta DTD nap€xouv pia Bacikr ypauUaTIKY) yio TOV KaBoplopo evog eyypagou XML
ano v anoyn Twv JETAOESOUEVWY TIOL TIEPIAAUBAVOLVY TN HopPH TOu gyypagou. Eva
XML Schema 10 mOpEXEl OUTO, KOl ETIMAEOV TIOPEXEL EvaV AETMTOMEPN TPOTO yia va
KOoBopIoTED TI pmopolv 1 dev PMopPolV va TEPIEXOLV To dedouéva. Mapéxel mMOAD
TEPIOTATEPO EAEYXO Yl TOV OXeESIOOTH TOU TUTMOL €yypd@ou, Kal TAPEXEL Mia

QVTIKEIPJEVOTTPEQPN TIPOCEYYIAT), UE OAX TG OPEAN TIOL OIUTO CUVETAYETAL.

To XML Schema anoteAei andé 10 Mdio tou 2001 pia enionun obotacn T W3C kat

Ol AEITOUPYIEC IOV TIAPEXEL UTIOPOLV VO TIEPIYPAPTOUV WC EENC:

KaBopilel Ta OTOIKEID TOU PTTOPOLV VO EPPAVICTOUV TE £Va £YYPOPO
KaBopilel TIC 1810TNTEC IOV UTIOPOUV VO EUPAVIOTOUV O€ EVa £yypapo
KaBopilel mola atolxeia gival atoixeia-maidid

KaBopilel tn d1dTagn Twv oToIXEiWV-TIANSIWOV

KoBopilel Tov apIBuo TwV OToIXEIWV-TIAISIOV

o g A WN

KaBopilel v éva oTolxeio €ival Kevo N av PTOPEL va TEPIEXEL KEIPEVO R va

sival

D Zapywv A., (2003).
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7  KoBopilel toug TOMOuC Oedopévwy (data types) yilo Ta oTOIXEid KOl TIQ
1010TNTEQ
8 kabopilel Tig mpoemihoyeg (default) kot Tig otaBepéc TipéC (fixed values) yia ta

gTolxeio Kal TIg 1010TNTEC

Ta Schemas ypagovtal w¢ apxeia XML, amo@elyovtag Tnv avAykn yio T0 AOYIOUIKO
Vo unopei va ene€epyaaotei ) dnAwTIKA olvtaén ¢ XML péow tov DTD. lMNa v
akpipela, auto Ba kKabBloTouoe EUKOAOTEPN TN GUVTIOEN KOl TO XEIPIOUO TOU OXNUATOG
ME TO ouvnBiopéva epyoeior XEIPIOPOL eyypd@wv. AQETépou, BewprBnke OTI N
napadoaotakn oOvTaén tou DTD dev eMETPEME GTOUC OXESIOOTEC HOVTEAWY EYYPAPWV
N duVaTOTNTA VO EMIPBAANOUVY OPKETOUC TEPIOPICUOUC OTa dedopéva (Tapadeiyuatog
Xaptv, n duvatotnTa va dNAwbei 4TI évag oplopEvog TOTOC OTOIXEIOL TTPEMEL TAVTA va
EXEL MO BETIKA TIUN OKEPAIWV aPIBUWY, OTI dev PTIOPEL va €ival KEVAC, 1] OTI Ol TIUEC
TOU QEXETAIL VO TIPOEPXOVTAL OO VO GUVOAO TIMWV). AUTO SIEUKOADVEL TNV AVATTLEN
TOU AOYIOMIKOU XPNOIPOTIOIWVTAC OUTO Ta O£dOpEVA EMEIO O TPOYPOMUOATIOTHC
TPETEL VO YPAPEL AlYOTEPO KWAIKA YIO TWV EAEYX0 AaBWv. Ot anuavTIKOTEPOL Adyol

yla Tnv ano@uyr g xpriong DTD eival ot €€n¢:

1 To DTD &¢ xpnoipomnolei TN ouvtagn g

2 Avapetyvoovtal pe tnv mpodiaypaen ¢ XML 1.0 (Ba umipxe moAD Alyotepn
olyxuon €dv opildtav EexwpIoTd. AKOUN Kal 01 EMEEEPYATTEC UN-EMIKVPWONG
npémel va e€etaoouy 1o DTD)

3 Aev umdpxel Kavévag mePIOPIoUOC aTa dedopéva Xapaktrnpwy (character data)

4  'Exouv TOAD OTAG POVTEAO TIMWV yia TIC 1010TNTEC (01 AMAPIBOUNUEVES TIPEC
gival oaQw¢ aVETAPKEIC)

5 Agv pmopolvV va avopiéouv Ta OEdOPEVO XOPOKTHPWY HE GAAO HOVTEAO
TEPIEXOPEVOL (KOl TO HOVTEAD TEPIEXOMEVWV Eival YEVIKA OUOKOAO va
XpNnaoigomnoindolv yia TI¢ GOVBETEC ATITATEIC)

6 Aev mapExouv Kapia umoatpign yia ovopatodoaieg (Namespaces) (QUOIKA, N
XML 1.0 kaBopiotnke mptv amod Ta Namespaces)

7 TloAU meploplopévn vmoaTAPIEN yio GUVOLACHO UTIOPOVASWY KWAIKA Kal yid
TNV EMOVAXPNCIYOTOINGN TOUg (0 WNXOVIOPOG TWv OVTIOTATWV (entity) eival
ndpa mMOAL XapnAoL emimédou)

8 Kopia vnmootApi&n yio v €€EAIEN TOU OXNUOTOC, TNV EMEKTACH, N TNV

KANPOVOUIKOTNTO Twv dNAWCEwv (dUGKOAO va ypa@Ttolv, va dlatnpnbolv, Kal
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va Olapdoouv peydAa DTDs, Kal va KoBOpIoTOUV OIKOYEVEIEC OXETIKWV
oxXNUATwv)

9  Ndpa mMOAD OTMAGC PNXAVIOPOC TNE 1010TNTac ID (3¢ onuelwvEL TIC aMAITACEIC,
TN POVASIKOTNTA, TNV EUPEAEID K.ATL)

10  YTapxouv TPOEMIAOYEC MOVO Yia TIC I10TNTEC, OXI yIO Ta OTOIXEIO (AAAG aUTO
Ba ATav ocuxva BoAIKO)

11 O1 mpoemAoy£EC eV PTOPOUV VO TIPOGAIOPICTOUV EEXWPIOTA AMO TIC SNAWCEIS

(6o ATav BOAIKO va LTIAPXOULV Ol TTPOETIIAOYEG O€ EEXWPIOTEC UTIOMOVADEC)

3.1.43 Il TAQX>XA RDF (RESOURCE DESCRIPTION FRAMEWORK)

H RDF (Resource Description Framework) eivar éva W3C mpOTUTO pE TO OTOIO
neplypagovtal petadedopéva oto diktuo. H RDF eival otnv mpoyhoTIKOTNTO €va
MOVTEAO O€0OMEVWY TOPA Hio OVTOAOYIKN YADOOO KOl XPNOIYOTOIEITAL yIo TNV
TEPIYPOPN) TANPOPOPIWV ETCL WOTE Va €ival duvath n avayvwon Kol 1 Kotavonon

TOUC MO TOUC LTIOAOYIOTEC.
To RDF povtéAo dedopéviv amoTeAEITal oMo Tpia CUCTATIKA:

1 Resources (Mopot): Mnopolue va BEwpRTOUNE TOV TTIOPO WE EVO OVTIKEIHEVO,
éva TpAypa yla to omoio BéAoupe va piAfoouue (T.X. BIBAio, ocuyypagEac,
oTliTL, KATL). H avagopd o€ éva mopo yivetal pe tn xprion evog URI (Universal
Resource Identifier) to omoio pmopei va eivar éva URL (Unified Resource
Locator) r} oTIONTOTE GAAO UTIOPE( va TPoadlopicel Yovadikd Evav mopo.

2 Properties (1d016TnTec): OpiCouv 1010TNTEC KAl OXECEI, ME TIC OTOIEC
neplypd@ovtal ot moépol (M. nAkia, TITAOG, KOTAyeTal amd, KAT.). Kal ol
1010TNTEC avayvwpilovtal pe ) xprion URIs.

3 Statements (AnA®oelc): Ekxwpolv o Tipn o€ pia 1010TNTa yia  éva
OUYKEKPIUEVO TOPO. YTAPXOUV TPEIC TPOTOI AVATIOPACTOCNC TwV dNAWCEWY
RDF:

a. e TN Xpron TPIMAETWY
b. pe TN xpron KateLBUVOUEVWY YPAPWVY PE ETIKETEC OTIC OKMEC (directed

labeled graphs) kat
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C. ME TN XPron &vog GUVTOKTIKOU Topopolou pe tnv XML (XML-like

syntax).

3.1.4.4 RDF SCHEMA

To RDF mnapéxel évav TpOMO yio TNV £KQPACH ANMAWV ONAWCEWV Yla TOPOUC,
XPNOIPOTOIOVTAC I010TNTEC KOl TIMEC. Eival amopaitnto Opwg ol Kowotnteg Twv
XPNoTWv Tou RDF va pmopouv va opicouv Ae€IKA yio va XPNOIPOTIOINC0LY OE OUTEC
TIC ONAWGOEIG, Y10 va dNAWCOLV OTI TEPIYPAPOLV CUYKEKPIUEVOUC TUTIOUC KAGCEWV N

TOPWV, Kal TIG IO10TNTEG TIOL AUTOI £XOLV .

Aev Tapéxel 1o 010 To RDF éva TpATo yia TOV 0pIoH6 KAGCEWV Kal I010TATWY, OHWG
aUTEC PTOPOUV VO TIEPIYPAPOLY w¢ éva RDF Ae€ikd, 1o omoio avagépetal w¢ RDF
oxnua (RDF Schema). To RDF oxrjua dev mapéxel éva AeEIKO TOU VO TIEPIYPAPEL
OUYKEKPIUEVEC KAAOEIC KOl IO10TNTEC. AVTi 0UTOD TOPEXEL TA PECT YIO TNV TIEPLYPAPT)
TETOIWV KAGOEWVY KOl 1I810TATWV Kal TO MW OXeTiCovTal auTéq Yetagd toug. To RDF
OXNUO HO¢ TAPEXEL €va oLOTNUA TUTWVY yia T0 RDF, Ue apKETEC OPOIOTNTEC UE Ta
OLOTAMOTO TOTIWV AVTIKEIUEVOOTPEP®WY YADCTOEWY. Mo mapddelypa, to RDF oxnua
EMITPETEL GTOUC TTOPOUC VO UTIOPOLV VA 0PICTOUV W OTIYMIOTUTIO KAdOEWY. EMIMAEoV
EMITPEMEL OTIC KAATEIC VO OPYOVOVOVTOL IEPAPXIKE. To AeEIKO Tou RDF axnuotog €xel

URIrefs pe 10 mpoOepa: http://www.w3.0rg/2000/01/rdf-schemat.

3.145 HHTAQXZXA OWL (WEB ONTOLOGY LANGUAGE)

H Web Ontology Language omoteAei pio avaBewpnon ¢ DAML+OIL mou
EVOWHATWVEL XPNOIUEC TANPOQOPIEC OmO TO OXedioopd Kol TNV €QOPUOYH TNC
DAML+OIL. Kabw¢ anoteAei péPOC TOU ONUACIOAOYIKOU 10TO0 O Ba pmopouse

Tapa va oToxeVEL TN XPr)ON Kal EMEEEPYATia TWV TANPOPOPIWV OTIO EQAPUOYEC

Tapd OTIC TIEPIMTWOEIG OTOU TO TEPIEXOMEVO XPEIALETAL ATAWC VO TIOPOUCIOOTEI OF
avBpwmoug-xpriote. Mmopei va xpnotyomnoinbei yia va avomapaoThcel T onuacia

TWV OpWV TOU OUVOVTIWVTOI 0€ AEEIKA Kol Twv OXéoewv petad Toug. Auth N
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avamapdoTaon TWV O0pwv KOl TWV OXECEWV TOU TOUC OIEMOULV Kal TOUC GUVOEOLV

ovopddetal ovioAoyia.

KoBw¢ 0 onuaoloAoylKog 10TOC xTiCeton otnv kavotnta tn¢ XML va opilel
€€EIDIKEVPEVEG ETIKETEC KOl OTNV EUEANIKTN Tpoogyylon Tou RDF vyl v
avanapdotaon 6£douévwY, TO EMOUEVO EMimedo TIo MAvw and to RDF amaitovoe pia
YAWOOO OVTOAOYIWV TIOU Ba PMopEl Je TUTIIKG TPOTO va TEPIYPA@EL TN onuacia g
opoAoyiag mou xpnoldomoleital o€ €yypa@a Tou OladIkToou. Edv o1 pnxavég
anoaiteital va eKTEAOLV XProIPEC 0pOOAOYIKEG EpyaaieC TAVW OE QUTA TO KEipeva,
TOTE N YAWOOO B0 TMPEMEl va EMEKTEIVETOl TEPO OMO TIC AMAEC OGNUACIOAOYIKEC
duvatotnteg Tou RDF Schema. Tn Aeitoupyia autr) 0ToXEVEL va eKTANPwaoel n OWL

KaBwe :

1 H XML napéxel €&va GUVTOKTIKO yla dnuioupyia dopnpEVWY eyypd@wy aAAd
dev  €10dyel  ONUOGCIOAOYIKOUC TEPIOPIOKOUC OTNn ONUacia OUTWV  TWV
EYYPAQWV.

2 To XML Schema eival pla yAwooao yia 1oV TPOGdIOPICUO/TEPIOPIOUO TNG
doung Twv XML eyypd@wv Kal emmAéov enekteivel tTnv XML pe ™ Xprion
TWV TOTWV OESOPEVQV.

3 To RDF eival éva poviéAo dedouévwy yia TOPOUC Kal OXECEIC PETOEL TOUG
TAPEXOVTOC MIO OTIA oNUOCIOAOYia KOl UTIOPED va avomoapaoTabei pe xpron
XML oUvta&ng, ¢ RDF/XML.

4  To RDF Schema eival éva Ae€IkO yia v TEPypa@n IBI0TATWV KOl KAGOEWV
RDF mopwv, TOU €100yel KATOIA ONUOCIOAOYI0 OXETIKA HE TNV IEpAp)Xia
TETOIWV IDI0THTWV KOl KAGGEWV.

5 H OWL mpocbetel meplocgOTeEPO AEEIKO yla TNV TEPIyPAP IS10TATWY Kal
KAGOEWVY, OMWC OCUMPUETPIKOTNTA KOl 100TNTO W¢ XOPOKINPIOTIKA TWV
1010TATWVY, amaApPIBUNUEVEC KAACEIC KOBWC Kal Ta aTOolXEia oL amapiOuRénkav

agTnV apxn Tng LTMOEVOTNTAC.
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3.1.5 AvalAhtnon dedopévwy GTOV GNUOCIOAOYIKO 10TO

H avdktnon mAnpo@opiwv 1000 and tov lMaykoopio 1016, 600 Kol and pia Bdon
Agdopévwv gival pia amd Tig mpo@aveic 1510TNTEC Tov ZnuaacioAoyikol latou. Otav n
TANPo@opia €ival opyavwpevn GnNUOGCIOAOYIKO, TO OMOTEAETUA €ival N BEATIOON Twv
UNXOVIOU®VY avalrTnaong Kal n emoTpo@n KAADTEPWY TIOIOTIKA OTOTEAEOUATWY KaTd

TI¢ 81001KATIEC aVAKTNONG OEDOUEVMV Kal TANPOQPOPIWV.

MoapdAANAa, n xprion MeETodedopevwy atnv meplypagn Moépwv lotod divel v
dUVOTOTNTA OUTOMOTNG TOEIVOUNONG Kol OMOBAKELOAG TOUG, ME PBAON KOVOVEC
€€0YWYNE CUPTIEPACHATWY TIOL TEEPIAAMPBAVOVTOL OE OXETIKEG OVTOAOyieC. Mia Tétola
TPOOTTIKA) TIPOCQEPEL  EMMAEOV  OLVATOTNTEC OTNV Oopydvwaon Tou  Ynelakol
TEPIEXOUEVOU HE ONUOCIOAOYIKO KPITAPIO, OTnV avalhtnon TANPoQopInV Kol aTnv
€EEMEN TV Wnolokwv BiBAoBNKovV Kal Twv e@apuoywv Alaxeipiong Mvwong

(Knowledge Management).”

3.1.6 AvTtopoaTtoTmoinaon Kol 0AOKANPWGN UTNPECIOV

H Omap&n ovtoAoylv TOU KOAUTITOUV TOIKIAOUC TOMEIC TNC avBpamivng {wNng
amoTeAEl pio onuavtikg vmodour yla TV QVATTUEN TPONYHEVWY UTNPECIOV: N
eAelBepn mpooPacn péow loToL O€ OvToAoyieq OTnV oucia amoTeAei €AeLOePN
nmpocoBacn O€ yvwon TOv, EMIMAEOV, €ival OpyavWHEVN CUPOWVA HE AOYIKA Kal
oNUOGCIoAOYIKO Kpitrpla. EdIkG mpoypdupata, Bacifopeva o€ autr TN yvaaon,
pmopoLY va avalntolv, va EKTEAOUV 1 Kal va GUVBETOLV OKOMN VEEC UTINPETIEG, TTPOG
O0@eA0OC TOU XPNOTN. Ta MPOYPANHUOTO OUTA OvopAdovTal -avaAoyd JE TNV TEXVOAOYia
otnv onoia atnpidovtal- Mpdktopeg (Agents) ) Ynnpeaiec lotod (Web Services). Kat
To 300 €idn TPOyPAPHATWY, OV Kal OTMOTEAOUV OIOQOPETIKEC TPOCEYYIOEIC TOU

ZnuactoAoylkol loTtou, otnpilovial OTn yvaon ToU TPOCEOEPOUV Ol OVIOAOYieC.2

2 Zamouvidov, Z., (2004).
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Odnyolvtal péoa atov 10TO 1 MEPIYPAPOVTAL OTO AUTEC, TPOKEIUEVOL VO EKTEAETOLV

KATIOIO EVEPYELD VIO AOYOpIOCHO Tou XpraTn.2

3.1.7 APpPXITEKTOVIK TOU agnuacioAoyikol 10To0

Mo va emitevyBei autr) n €&EMEN, o Semantic Web eival opyavwuévo oe pia oeipd
emmédwy. Ta emimeda autd Oev  QVTOTOKPIvVOVTal QUOTNPA OtV  €vvola  TN¢
QPXITEKTOVIKNC AOYIOMIKOU, OAAG OTIOTEAOUV TEPIOCOTEPO TEXVOAOYIKA Emimeda
AEITOLPYIKOTNTOC. Ol TEOOEPIC OIOPOPETIKEG EKOOXEC TNG OIOOTPWUATWONG TwWV
TEXVOAOYIQWV 0TI omoieg Baailetal n e€ENIEN Tov Semantic Web, 0nw¢ MPOKUTTOUY UE
v €&EAIEN Tou Opou Tou Semantic Web omd tnv TmpwIN TOL EPOAVION,

napouaidfovtal oTnv MApaKATw €IkOva.23

Version V2 .

Eikova 3.1 ApXITEKTOVIKI] EMTA EMIMESWY TOU ZNPAGI0A0YIKOU 10TOU
Mnyn: Gerber, A., Van der Merwe, A., & Barnard, A. (2008).

H avdntuén tov Semantic Web akoAouBei éva 1epapxIK6 cuoTnUa EMIMEdWV OTOU TO
KaBéva Bpioketal mavw omo €va AAAo, eTeKTEIVOVTAC To. KaBe eminedo agopd évav
TEPIOPIOPEVO TOUED TOU GOUVOAOU Twv dPOCTNPIOTATWY Tou Semantic Web,

KOBIOTWVTOG £TC1 TAPAYWYIKN TN CUVEPYOOIO OVAUETH OTIC EKAOTOTE EMICTNUOVIKEG

2 Apiatoytawng, I., (2010).
B Gerber, A., Van der Merwe, A., & Barnard, A. (2008).
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opddec. Av 1o Semantic Web dev akoAouBoloe autr TNV OPXITEKTOVIKY KOl
QVTIMETOTI{OTOV WE £Va €VIAIO KOl €UpL EPELVNTIKO Tedio, Ba ATav TMOAD TBavo va
UTAPXOUV TIOAANEC OTMOKAICEIC QVAPESA OTIC aMOWEI( TWV EMOTNPOVWY TOU

COUMPETEXOUV OTNV TPOCTABEIR dNUIoLPYIOG TWV OTOPAITNTWY TPOTOTWV.
TNV apXITEKTOVIKA emIMEdwY Tou Semantic Web akoAoubolvtal 300 BacIKEG apyéC:

e ZupPatdétnta mMpog Ta KATWTEPa EmMimeda. Ol MPAKTOPEC AOYIOHUIKOU Kal Ol
JI0QIKTUOKEG EQOPUOYEC TTIOU OVTIAApBAvovTal TARPWC Eva eMimedo Ba mpEmel
va gival autopdtwg e B€on va XpNoIUOTOIGOLY Kal TI TTANPOQOPIEC TWV
KOTWOTEPWV EMITEIWV.

e ATOOTOOUATIKA KOTOVONON TwV OVOTEPWV  €mMEdwV. Ot  TPAKTOPECS
AOYIOMIKOU Tou avTIAauBdavovTal TANPwG €va EMMEdD Ba TPEMEL VO EXOLV TN
duVaTOTNTA VO XPNOIPOTIOINO0UY KATOI0 MEPOC OTO TIC TANPOPOPIEC TWV

AVOTEPWVY ETIMESWV.

O ZnuaactoAoyikog 1atog €xel Ti¢ Aol Tou TAvw aTnv Ao UTAPXOLUCO UTIOGOMN TOU
Moaykoopiov lotod. Xpnaoiyomolei 10 MPWTOKOAAO HTTP yia ) PETAQOPa Twv
dedopévwy, Ta URIs yio tnv ovopotoAoyia, Kal tnv Kwdikomoinon Unicode yia
KOaBOAIKN mpoomélacn. O ZnuoacoloAoylkdg 1otoc otnpidetal mdvw otnv XML
(extensible Markup Language - Emektdoiun Mwooo ZAPavoncg) moU EMITPENEL TNV
avomapdoTaon dOUNUEVWVY EYYPAPWY XPNOILOTOIWVTAC AEEINOYIO TIOU opilovTal oMo
Toug Xproteq. H XML amoteAei KOTAAANAN AUon yia dlakivnaon eyypa@wv oTo XWpo
Tou Od1adIKTUOU. [MMdvw 0TI TEXVOAOYIEC QUTEC O ZNUOVTIKAC l0TOC TPOCOETEL

OULVOAIKQG TIEVTE €Mineda, oplopéva and Ta omoia £€xouv AN LAOTOINGEI :

Mia kowviy avamapdotacn yia nuidopnuéva dedopéva katl petadedouéva, 10 RDF
(Resource Description Framework). To RDF gival 1o mpwTo €minedo mou acyoAeital
ME TN onuaclodoyia twv Ogdopévwy. Eival pia amAr yA®ooo oavamoapidotacng
peTadedopévwy mou xpnaipotolei URIS yio tnv avayvaplon d1adIKTUOK®WY TOpwv
KOBWC Kal €va POVTEAO YPA@OUL yia TNV TEPIYPAP) TWV OXECEWV PETAED AUTWV TWV

TOPWV.

Mia koiwvfp avomapdotacn yla TIG OVIOAOYieg, TOU EMITPEMOUV OGTOUC OPOUC TIOU
XPNO1POToI0UVTaL OTO EMIMESO GEDOUEVWVY va 0pifovTal Kal Vo CUOXETI{ovTal PETAagl
tou¢ (RDFS, DAML+OIL, OWL).
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To eminedo ¢ Aoyiknc (logic), mopExel 1o uLMOBaBpo yia T SuvatdTNTA
QUTOMATOTOINHUEVOU GUAAOYICHOU KOl CUUTIEPOCHATWY PBACEL TWV TANPOPOPIOV TIOU
umdpxouvv o€ Mio ovtoAoyia. To emimedo autd emmAéov KabloTd duvath TN XPEron
TUTIIK®WV KOVOVWY, BACEL TwV OMoiwv yivetal €QIKTA n dladikacio AWNg amo@icewy

amd TIG UTIOAOYIOTIKEG PNYAVEC.

To eminedo ¢ anodeigng (proof), AcITovpyei e TETOI0 TPOTO WOTE TA ATOTEAETHOTA
TOU oupmepaivovTal amd dedopéva OTO ZNUACIOAOYIKO 10T6 va  pmopolv va

00nNynoouy Miow OTIC UTIOBECEIC IOV TA TPOKAAETAV.

To eninedo ¢ eumiaTooLvNC (trust), g€ cUVOLAGUO PE TNV TEXVOAOYIO TWV WN@IOKWY
unoypa@wv (digital signatures), Ba e€ao@alidel To0 Babud 0TOV OMOI0 01 TANPOPOPIEC
mou SlaKIvoLvTal, eMe€epydlovtal Kal CUMTEPAIVOVTIOL OTO ZNUOVTIKO loTtd eival
a&lOTIOTEG, PE AUTOPOTOTOINUEVO TPOTO (YIo MAPASEIYUO, OTNV EMKOWVWVIA PETAEY

TPAKTOPWV).
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4 KE®DAAAIO: ONTOAOTIEZ ZTON TOMEA THZ
YIEIAZ

2TNV €MOXA TOU JlAVUOUUE Ol JIOPKEIC PETOBOAEC Kal Ol paydaieC TEXVOAOYIKEC,
TOAITIKEC KOl EMIOTNHOVIKEC EENIEEIC £XOULV APECO AVTIKTUTIO GTOV TPOTIO AEITOLPYIOC
TWV OlAQopwWY opyaviop®wv. Ot oAoéva au&avOueve OMAITACEI; KOl O OIEBVNAC
AVTAYWVIOMOC TIOL KUPIOPXED €XOUV ¢ OTMOTEAEGMA TN CUVEXH avalntnon yla T
€€elpean ADOEWV OTO XWPO TNC opydvwang Kal TNG AEITOUPYIOG TWV OPYOVIGU®V.
ATOTEAECUO OUTWY TWV EVEPYEIWV €ival N EKTIUNGN TOL TAE0OV TOADTIPOU TTOPOU KABE
OpPYavIoHOU Tou dev gival GANOC OTO TNV AON KEKTNUEVN yvwon Kal TAnpogopia. &
ouvouaopd Aoimdv pE TN XPRON NAEKTPOVIKWV EPYOAAEinv Kol T oLOoTooNn
TANPOQOPIOK®OV BACEWV TNC MPOUTIAPXOVCAE YVWONG, Ol 0OPYAVIOHUOi EMIBINKOLY TN
owoTtn dlaxeipion ¢, v eme€epyacio NG, TN d1GXLON TNC KAl TMPWTIOTWG TN
dnutovpyia véag yvwong. O anwTtepog 0TOXO0E AUTWV TWV EVEPYEIWV EVOC OPYOVICHOU,
eival n BeAtiotonoinan ¢ Tax0TNTOC KoL TNG ATMOTEAECHATIKOTNTAC OTIC E0WTEPIKEC
dladIKagieg Tou, OTWC KOl N evioxuaon ¢ Kalvotopiog Kal n avadelén Tov péoa amd

TI¢ O1EBVAC aVTOYWVIOTIKEC GUVONKEC TIOU EMIKPATOUV.

2e auth v mpoondbela mailel kaboploTikd poAo o Maykooutog latog (World Wide
Web) o omoio¢ amoteAei 10 KOpIo pédo yia v avalATnaon, Tnv evpean, tn diddoaon
KOl TNV amobrkKevan TN mAnpoopiac Kot Twv dedopévwy. MAEOV N EMIKOIVWVIa Kal N
avalntnaon TANPOPOPIWV ATOTEAEL pia TUTIKN Ol00IKACIO 0TV KOBNUEPIVOTNTA TWV
XpPnotwv. Evioltol, evtomidovtal apKETEC OUOKOAIEC 0T GUAAOYK TANPOPOPIaC Omo
OlOPOPETIKEC TINYEC, AOyw TOU OTI TO OMOTEAECHOTO TOUL EMIOTPEPOVIOL €ival o€
HOPQEN 10TOCEANIOWY KOl 1 JIAQOPETIKI) 0pOAOyiar TOU WTOPEL va UTIAPXEL O&v
KOAOTITETOL Ao TIC AEEEIC-KAEIDG TnC avaliTnonG. ‘Etol o xprotng avaykaletal va
EKTEAETEL TTOAAATIAEC Ova{NTACEIC PE SIOQOPETIKI OpoAoyia Kat AEEIAOYI0 e OKOTIO
VO GUAAEEEL OAN TNV TANPOQ@OPIO TOU aQOPA CULYKEKPIUEVO Bépa. To TPORANUa
¢ykeltal oto 011 n dlabEoiun mAnpogopia péow Ttou MMaykdopiou lotod eival
KOTavonTr JOvo aToug avBp®TIVouG XPrOoTEC Kol OXI GTOUC UTTOAOYIOTEC - PUNXOVEC. ZE

auTo To {ATNUO TIOU EVTOTILETAL OTN CUOXETION GEDOUEVWV KATA TOV EVIOTIOMO TOUC
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ano OlOQOPETIKEC TTNYEC UE OTOXO TN GUYKPOTNGN £yKLPNG TANPOQOPING, £PXETAI VO
dwaoel AU 0 Znuacioloyikdag lotog (Semantic Web) o omoio¢ anoteAei mpoéktaaon
Tou Maykoouiov latol. MEow ToL ZNUOG1oA0YIKOU 10ToU pmopei TAEoV va emiTevyBei
n dNUIOLPYIKN avalATnon PECO amo €va TEPACTIO OYKO dedOPEVWY Kal va e€axOei
dounuévn Kal emnegepydatun mAnpogopia n omoia 6a odnynoel atn cbvBean Kal TN
dnuiovpyia véag mAnpogopiac. AuTO MPAYUOTOTIOIEITAL YE TN XPrON METAOEOUEVWV
(metadata) kot ovtoAoyiwv (ontology) ta omoia €ival vmevBuva yla TNV TEPIYPOAQN
TANPOQOPIWY KOl TNV opydvwaon OedoPEVWY  avTioToIXo Tou  dloXelpideTal o
Maykoopiog 1otd¢. Me T Xprion autwv Twv epyoArciwv, ta dedopéva Tou Eival
dl00éaipa péow tou Maykoopiov lotol kaBioTavtal dounuéva Kal onuacioloyIKd
oplopéva, yeyovoc mou cuuPBaAiel otnv enegepyaaia, otn dlaxeipion, oTn ouLVEVWON
KOl 0TV KAtovonon TOou¢ amd TOUC UTOAOYIOTEC - UNXOVEC. ETal €MITUYXAVETOL N
AMOTEAECUOTIKI KOl OMOdOTIK avalATnon Kol  TPOCTEAACN TANPOPOPIWY. XTO
OUYKEKPIUEVO KEQOAOIO Ba yivel pio avagopd otov KoBOPIOTIKO pPOAO  TOU
dtadpapati¢ouvv o1 OVTOAOYieC yla TNV LAOTOINGN Kal AVATITUEN TOU ZNUAGIOAOYIKOD

loTo0 KOBWC KOl 0TOV TPOTO TIOL XPNCIPOTIOI0UVTAL OUTEC OTOV TOUEN TNE LYEIOG.

41 ONTOAOIIEX KAI YTEIA

Ta TeAevTaio xpovia yivetal pio mpoomabelo 0TOV TOPED TNG LYEIOC yia gvomoinan
TOU OAOEVO KOl LEAVOPEVOU OYKOU HEUOVWHEVWV 0POAOYIOV TIOL €XOULV AVOTITUXOE(
and dla@OPETIKOUC (QOPEIC NG Lyeing, OMWE EPELVNTIKA KEVIPO UYEIOC, TOMENC
BIOTANPOQOPIKNAG, TOPENG BIOTOTPIKNAG, TouEac BloAoyiag, vOooKouEia, TOVETIOTAULA,
Maykoouio¢ Opyaviopog Yyeio¢ K.O.,  ylo OlOQOPEC €VEPYEIEC OTWC, EPEVVEC,
ELPETNPICON TANPOPOPIWY, NAEKTPOVIKA apxeia aobevwy, OTATIOTIKEC EKBETEIC K.Q..
ETol €MSIOKETAL N LAOTOINGN KATAAANAWY KOIVWV OVTIOAOYIQOV, €PYOAEiwV Kal
ONUOCIOAOYIKWV JIKTOWV HE OKOTIO TNV OMOTEAECHOTIKI Kol Ko dlaxeipion ng
I0TPIKAC TANPOo@opiag. ZTdX0o¢ €ival N EVOWUATWAON KOl N GnUOcIOAOYIK €vomoinan
dlapoIpalOPEVWY 10TPIKWY OEdOUEVWY OTO OIOQPOPETIKEC TNYEC TOU Ba €xeEl w(

amoTéAEoUO TN o0OTOON €VOC 10TPIKOU JIKTOOU TOU amapTIETal amd TMANPWG
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TEKUNPIWPEVO KOl dloouvOedePéva deOOPEVO  HE TUTIKN OnAcIoAoyio Kol n

povteAomnoinan ¢ ndn anoktnBeioac yvwaong o€ TUTIIKA OPITUEVEC OVTOAOYIEC.

4.2 ONTOAOTIIA - TI EINAI

Onw¢ ava@épbnke mPONYOUUEVWE Ol OVIOAOYIEC AmMOTEAOUV BOCIKO GUCTATIKO OTNn
dadikacoia  avamtuéng TOU  ZnUAcIOAOYIKOU IoTol. MEow Twv  OVIOAOYIWV
EMITUYXAVETOL N OWOTAH 0PYAvVWaOnN, avamapdaoTaon Kol dlaxeipion ¢ yvoaong Kat
anoteAoLy BepeAlwdn AiBo otnv avdmtuén, vAomoinon Kol €mKowvwvia S10Qopwv

OLUOTNUATWY EQAPUOYWV.

Eival okomipo o€ autd 10 onueio va ava@epbolue 0 KATOIOUE OPIGPOUC TOU

umdpxouv atn d1EBvy PiIBAloypa@ia yia TNV ovtoAoyia.

Ol TPWTEC AVOPOPEC CUVAVTIOVTOL GTOV TOUEN TNE apXaiog EAANVIKAC @IA0Go@iac Kal
OUYKEKPIUEVO OTN PETAQUOIKN. ZOUQWVO PE TNV €TUMOAOYiO Tou O6pou (ov-Adyoc) n
AéEN ovToAoyia ava@epeTal ot Bewpia ¢ OMAPENG Kal EKPPALEL TN MPEAETN TNC
@LONC KOl TWV KOTNyoplwv Tn¢ Omapéng Kol Twv OVIOTATWY, TNV KATnyoplomoinaon
TOUC OVAAOYO ME TO KOIWVA TOUC OTOIXEIO Kal TIC O10QOPEC TOUG OAAG Kl TOV TPOTO

ToU IEpapxolvTal.

O xwpo¢ ¢ emotAunNg daveiletal Tov 0po ovtoAoyio amd Tn @IAocoQid, YE TN
dla@opd o1 dev avagépetal e pia Bewpia, aAAd TAEOV XPNOIUOTIOIEITAL yia TNV
anodoaon €voC MOVTEAOU dE€BGOMEVWY KOl EVVOIMV TOU 0@QOPOLV CUYKEKPIUEVN
Bepatoloyia kol opidouv pia evvoloAoylky GUAANYN, OTOL QVATOPICTWVTOL KOl
dlakpivovtal ot yeTagl Toug OXECEIC JE OKOTIO TNV avanapdoTacn tng yvwang Kal T

AVTITPOCWTELGN TNE TANPOPOPINC yia TNV €V AOYw BepatoAoyia.
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Z0p@wva pe tov Thomas Gruber (1993)243«n ovtoAoyio anoteAei pia Tumonoinuévn,
KOTNYOPNMOTIKN TPOJIaypa@n MO dIaPOIpATHEVNE EVVOIOAOYIKAG aVOTOPACTOCNC».
O OUYKEKPIYEVOC OPIOPOC TOPOLCIAlEl TNV ovtoAoyia cav pia meptypa@n (TUTIKA
TPodIaypa@r] €vOG TPOYPAMMOTOC) TWV EVVOIOV KOl TWV OXE0EWV TOUL WTOPEL va
ava@épovTal ae éva TPAKTopa (agent) 1) o€ pia KOIVOTNTA TPAKTOPWVY (community of

agents).

O Fensel (2000)2 opicel Tnv ovtoAoyia oav pia KowvA Kat dlapolpalopevn avTiAngn
EVOC YVWOTIKOU TOPED, N OToia €ival KOTOVONOIUN Kal dlaxelpioiun ano avepwmoug

aAAG KOL OTIO ETEPOYEVH Kal KOTOVEUNUEVO CUGTHUOTA EQAPHOYWV.

Katd tou¢ Huhns kat Singh (1997)26 n ovtoAoyia opietal oav éva cOPQWVO Hiag
EVVOIOAOYIKAG avOTOpAOoTaONG, TO Omoio TEPIAAUBAvEL Oplopéva TPOTUTIO  Kal
OUYKEKPIUEVEG TpOdIlaypa@EC yio Tn MPOVIEAOTIOINON Kol TNV moapoucioon &vég

YVWOTIKOU Tediov.

TNV oucia w¢ ovtoAoyia voeital €va clOVoAo Ae€ihoyiou Kail opoAoyiac to omoia
opidouv, meplypd@ouy 1B10TNTEC KAl dNAWVOUV TOV TPOTO CGUVOECNC Kal TIC PETAED
TOUC OXEOEIC Kal TPOdIaYPAPOLVY TIC AOYIKEC OXECEI( OVIOTATWY, O &Va BEUATIKO -
YVWOTIKO Tedio. H avanapdataon yivetal ge KATAAANAN KWAIKOToINon €101 WOTE Vo
gival eme€epydaun oamdé vmoAoylotr - pnxavr). Ot 6pol ToUL XpnaoluomololvTal
OP10OETOLVTAL KO IEPOPXOLVTOL PEGW UNXOVIOPWY O KOTNYOPIEC KOl UTTOKATNYOPIES
Kol ek@pAlouy €vvoleC Kal avTikeiyeva. Ma tnv e€ao@aAiion ¢ diatrpnaong tng
gnuaaciag Kal tng Evvolag Twv 6pwv Piog ovToAoyiog mpoamaITeital OXETIKA GUPEWVIa

TWV EUTAEKOPEVWV.

24 Gruber, T. R.,(1993)
5 Fensel, D,, (2000)
2% Huhns, N., Singh, M. (1997)
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4.2.1 Avdykn AvAamTtuEng Kai xpriang ovioAoylwv

MapOAo Tou N EMOXNA HOC XapakTnpiletal and Tnv evpeia d1aBean tn¢ TANpogopiac, N

€0pPEON Kal n mpoofacn o€ autr TaPoUaIAdouy KATOIEC dUOKOAIEC. O AOyo( EyKeltal

01O OTI dev LTAPXEL oUVdEan HeETa&L TNC TMANPOPOPIaC KOl TNG GNUOCIOAOYIKAC TNG

didotaong. Ed® épxetal va dwael ADGN N AVATTUEN TWV OVIOAOYIWV. ZUYKEKPIPEVA

HE TN XPHoN TWV OVTOAOYIWV KUPIWC EMITUYXAVETAL:

n O1dxuon HIa¢ KOIVAC EVVOIOAOYIKAC 0ploBETNonNg Kal avTiAnyng 1ng
TTANPOPOpPIag aVAPETH 0 avBPWTOUC ) € UTIOAOYIOTIKOUC TIPAKTopeC (Musen,
1992, Gruber, 1993)27. 'ET0l, WJEOW KOIVWV OVTOAOYIOV TPAYUATOTOIEITAL N
avaKtnan Kal n cuVBean TANPOPOPIWY OO SIAQOPEC TNYEC, KAl BEATIOVETOL N
EMKOWVWVIa PETAgD MPAKTOPWY (AVOPWTWY Kal UTOAOYIOTIKWY GUGTNUATWV)
EmimAgov €ival €QIKTN N €NOVAXPNOIYOTOINGN TWV TANPOQOPIOKOV POVIEAWY
KOl YVWOTIKQOV OXNMATWY €VOC YVWOTIKOU Tediov PECW TNC Xpnong Miog
ovtoAoyiag¢ 1 amd TO OLVOLOOHO OGN UTOPXOUCWV OVIOAOYIOV KOl TNV
€QOPHOYN TOUC OE SIOQOPETIKOVUE TOUEIC.

H diaca@rvion mapadoxwv Kol UTIOBECEWV O€ Wi YyVWOTIKN TEPIOXN €101
WOTE VA KATAGTOUV 0a@ei¢ Kal pntéc. MEow auTOU EMITPEMETAL N OAAAYN TWV
TANPOPOPIOK®Y HPOVTEAWY TIOU XPNOIPOTIOIUVTAL OF TEPIMTWAN HETABOANC
NG YVWONG ylo TN OUYKEKPIYEVN BEPOTIKN TEPIOXN KOl OIEUKOADVETOL N
KOTOVONGOT TV EVVOIWV Kal 0pwV OTO EVa ATIEIPO XPNOTN.

AlGKpION  TNC yvwong Miog BePOTIKAG TEPIOXAC OMO TNV TPOKTIKA -
EMIXEIPNTIOKI) TNC EQOPHOY.

AvOAuon ¢ amoktnbeicag yvwong o€ éva  yvwoTIKO TeEdio. AUTO
EMITUYXAVETAL OTAV UTIAPXOUV  OKPIBAG TPOSIOYPaPEC TWV  Opwv  TOU
xpnaoigomnotobvTal Kal £Tal 1EVKOADVETAL N 61GXLON KOl EMOvVOXPNOIKOToinan

TWV OVTOAOYIWV.

Musen, M.A.,(1992), Gruber, T.R., (1993)
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4.2.2 Koatnyoplomoinon OvtoAoylwv

AOY® TNC avaykaldtnToag ovAmTugéng Kol XpAong Twv OVIOAOYIWV O OAOUC TOUG
EMOTNUOVIKOUG TOMEI, 0 TPOCdIOPICUOC Tou T TPECPeleEl N ovioAoyia didetal
avaAOyw¢ UE TIC aVAYKEC TOU EKACTOTE EMICTNUOVIKOU Tediov. ETal umdpXouv OpKETA
€i0n OVTOAOYI®OV TIOL £X0UV KOTAYPAPEL OTNV EMIOTNUOVIKA BIBAloypagia. MopakaTw

yiveTal pia ava@opd ae pepIKE amo autd.

‘Eva €ido¢ katnyoplonoinong (Uschold and Gruninger 1996)2X yivetal cOu@wva pe
TNV TUTIKOTNTO KOI T OULVETEID TOU Ae&IAOyiou TOUL Xpnoldomolgital (QuUOIKA N
TUTIIKA-EMiONUN YAQOOQ) yio TNV €KQPOACN Kal TNV avanapaoToorn Tou 0pIoHol Twv
OVTOAOYIWV. ZOP@WVO HE AUTH) UTIAPXOLV TECCEPQ €idNn OVTOAOYIWY TIOU TOPOTIBEVTOL

HE 0LEOVON OEIPA WE TTPOC TO PaBUO TUTIIKOTNTAC GTNV EKQPAAT).

1. Highly Informal: Ot ovtoAoyieg ekppddovtal dTuma Kol opidovtal G€ QUOIK)
yAQOooo

2. Semi-Informal: Ot ovtoloyiec ek@padovtal o€ QUOIKA YAwooa n oTmoia gival
KOTOAANAWG dounuévn Kol 0ploBeTnUévn HE OUYKEKPIUEVN OpPOAOyio KOl
AEEINOYI0, EMITUYXAVOVTAC O€ PEYAAO BaBUOG TN cogrveEla.

3. Semi Formal: H yAwooa mou xpnoldomoleital yia t Sl0TUNWon TWv
OVTOAOYIQV ATOTEAEITAL OTIO TEXVNTO KOI TUTIIKA OPICUEVO AEEIADYIO

4. Rigorously Formal: AnoteAei Tnv Katnyopio pe 10 peEYOADTEPO PaBUO
TUTHIKOTNTOG 0NV €KQPAaOT ovtoAoylwv. Ot ovioloyieg ekgpalovtal pe 6poug
TOU €ival OXOAOOTIKA ONUACIOAOYIKA OPICHEVOL PECW TEXVNTHC KOl TUTIKA

KaBoplopévne yYAOooag, BewpnuaTwy, alwPaTwy Kal omodeigewy.
H Ontoware €ixe mpoTEivel TPEIG KATNYOpPieC ovToAoyiag:

» Classification according to Purpose
o Ovrtoloyia E@apuoyng (Application Ontology): Xpnaoidomnolgital katd
TN  OIOPKEID  EKTEAEONC  €VOC  OUYKEKPIUEVOU  TIPOYPAMMOTOC
e@apuolovtac pia ovtoloyia mou B€tel meEPIOPIOPOLE OTa O&IWUATA
NG opoAoyiag kai tou Ae€ihoyiov. Emiong autd to €idog ovtoloyiag

UTIOPEl  va  xpnowdomoindei  yia TNV TEPIYPOPr]  GUYKEKPIPMEVWY

ZBUschold, M., Gruninger, M., (1996)
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«OVTOTATWVY»  (ONUACIOAOYIKEC — TIEPIyPOPEC,  BAOn  YVWOEWV,
HETOOEOOMEVA, TNUACIONOYIKG dedOpEVA K.01.)

o Ovtoloyia Avagopdc (Reference Ontology): XpnoluoTolEital KoTa
JIAPKELD OVATITUENC TWV EPAPUOYWVY £TCI WOTE va avanTtuxBei kown
avTiAnwn peETagL (avBpWTivwy 1 ULTOAOYIOTIKWY) TPOKTOPWY TOU
AVAKOUV O€ OIOQPOPETIKEC KOIVOTNTEC, YIa Tn GNUOCIOAOYIKN Tapadoxn
€VOC VEOU OPOU 1 OTIAG yla TNV EMEENYNON Hiag évvolag ae Eva ATEIPO
Xpnotn

» Classification according to Expressiveness

o Ovrtoloyia Boapiag Mopon¢ (Heavyweight Ontology): O1 ovtoAoyiec
aUTAG TNC Katnyopiag xapaktnpiovtal amo MAR60¢ a&lwudaTwy Kol wg
€K TOOTOU QVTITPOCWTEDOLV PNTA TNV OVIOAOYIKN déapevan. H xpron
TWV 0EIWUATWY OMOKAEIEL TIC 0POAOYIKEC KOl EVVOIOAOYIKEC OTAPEIEC
Tou Mmopel va o@eidovtal o€ pn nbeAnuévec epunveiec. Kade
ovtoAoyio PBopldc pop@rc Mmopel va  €xel  €kOOXn KOl OTNV
UTIOKATNYOPia EAAPPIAG HOPPNC.

0o Ovrtoloyia Eragpiag Mopeng (Lightweight Ontology): Ot ovtoAoyieg
auTAC TG KoTnyopiag gival dounuéveg Taglvopieq amA®v 1 oUVBETwWY
O0pwV padi Pe TOUC OXETIKOUG OPITHOUC.

» Classification according to Specificity:

0 Tlevikéq Ovtoloyiec (Generic Ontology): Ot ovtoAoyieq mou avrkouv
g€ auTA TNV Katnyopia BswpolvTal 0TI €ival YeVIKEG Kal TaIPIA{ouy o€
ApPKETA media. ZuvnBwe, Ol YEVIKEC OVTOAOYieC (ival YWWwOTEC KOl WC
«upper level» 1 «top-level» ovtoAoyieg) opiouv évvoleg 0w KPATOC,
yeyovog, d1adikaaia, 6pdan, GUCTATIKO K.AT.

0 Baagikég Ovtohoyiec (Core Ontology): Ol ovtoAoyieq mou avrikouv o€
autr TNV KoTnyopio opidouv YeVIKEC €VVOIEC TOL  WTOPOUV VO
xpnoigomoinfolv and mMoAAd yvwoTiKa media. Aev eival &ekdbapoc o
dlaXWPIoPOC TV MevIKwv Kol TV Baoik®v ovtoloyiwv KoBwg dev
UTApXEl €EAVTANTIKA OmapiBuNoNn Twv TOPEWV KOl TWV EVVOIWV TOUC.
Q01000 01 OVTOAOYiEC QUTHC TNG Katnyopiag eival XProlPeg yia TN

dnuiovpyia BiIBAIOONKWV.
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0 Ovtoloyie¢ Topéa (Domain Ontology): Ot ovtoAoyie¢ QuTiC TNC
KaTnyopioag eKQPAalouv €woleC TIOU Eival EIBIKEC Y10 TUYKEKPIPEVOUC
YAWOOGoA0yIkoUG Topeic. Ot évvoleg OTIC ovToAoyiec Topéa opidovtal
ouxva oav e€eIdIkeLOEl] TV Baaoilkwv Kal Mevikwyv ovioAoylwv. Kat
ge QuUTA TNV TEpinTwon dev eival &ekABapoC 0 JAXWPIOUOC TWV
Boolkwv ovioAoyiwv Kkal ovtoAoylwv Topéa d10TI o1 Booikég
ovtoAoyie¢ maifouv TO POAO Twv TEVIKWV OVIOAOYIOV OF ETMIMESO
ovtoAoylwv Topéa. Mia évvola OTwG €va GUOTOTIKO AOYIOUIKOU Ba
pmopoloe va Ttomobetndei oe pio Baoikr ovtoAoyia SI0KOMIOTWY
EQOPUOYWV £€TCL MOTE VO Emavaxpnolgonoinbei o€ omoladnmoTe

ovtoAoyia Topéa.

Z0p@wva pe tov Guarino24 o1 ovtoAoyieq KatnyoplomoloOvtal pe Bdon to eminedo
YEVIKOTNTOC Kol T0 PBabud ocuoxEtiong Pe pia ouykekpiuévn dladikaoio r pe pia
amoyn:

e Top-level ontologies: O1 ovtoAoyie¢ mOU QAVAKOULV CGE OUTA TNV KoTnyopia
TEPIYPA@OUYV TOAD YEVIKEC €VVOIEC Ol OmoieC e€ival aveEdptnteg €vog
OUYKEKPIPEVOL TIPOBAAUOTOC I} GUYKEKPIPEVOUL TEdiOU evdlaPEPOVTOC, OTWE O
XWPOC, 0 XpOVOoC, N VAN, TO OVTIKEIUEVO, TO CUMPBAY, N evépyela K.a. [a auto
T0 AOyo, OewpnTikG@  TOUAGXIOTOV, Ol  OUYKEKPIUEVEC  OVTOAOYIEC
XPNOIMOTOIOOVTOL and PEYAAEC KOIVOTNTEC XPNOTWV.

« Domain ontologies kol task ontologies: & aUTEC TIC KATNYOPIiEC AVAKOULV Ol
OVTOAOYiEC TOUL XpNnOlJoOToloLVTAl Yl TNV TEPLYPAPr Ae€lAoyiov ToU
oXeTideTal pe éva yevIKO medio (T.X. 10TPIKN I QUTOKIVNTORIOUNXOVIEC) 1 HE
YEVIKEG epyaaiag (m.x. didyvwan f mwAnaon) €EEIIKELOVTAC TOUC OPOUC TIOU
elonxdnoav otig top-level ontologies.

« Application ontologies: Ze autr] TV KOTNyopio avhAKouv Ol OVTOAOYyieC Ol
OToiEC TIEPIYPAPOUV EVVOIEC TIOU OXETI(OVTOI TAUTOXPOVO HE EVO TUYKEKPIUEVO
medio Kal PE Pia OUYKEKPIPEVN €pyOaio Kol AMOTEAOLDV EEEIBIKEVTEIC EVVOIWV
TWV 000 cuoxeTi{ouevwy ovtoAoylwv (Domain ontologies kai task ontologies).
ZUXVA aUTEC Ol EVVOIEC OVTOTIOKPIvOVTAl 0 POAOLE TIOL TIAH{OLV Ol OVTOTNTEC
€VOC Tediov KaTd TN JIAPKEIN EKTEAEDNC MIOC CLYKEKPIPEVNC OPOCTNPIOTNTOG,

OTWC OVTIKATACTACIPEG HOVAJEC I AVTAAAAKTIKA CUCTOTIKA.Q

2 Guarino, N.,(1998)
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O Fensel3) (2004) KoTnyoplomolEi TIC OVTOAOYiEC w¢ EENC:

e Domain ontologies: Ze autl TV KOTnyopio avAKOLvV Ol OVTOAOyie¢ TOU
KOTOYPAQOUV Kal OTOTUTIVOUY £YKUPA TN YVWON YIa £Va GUYKEKPIMEVO TOUEN
eVdIa@EPOVTOC (T.X. NAEKTPOVIKO TOMEQ, IOTPIKO TOMED, MNXOAVIKO TOMEQ,
UNQ1aKO ToEQ).

e Metadata ontologies: Z& QuTr TNV KOTNyopia QaVAKOUV Ol OVTOAOYIEC TOU
mapEXouv AEEIAGYIO YIO TNV TIEPIYPAP) TIEPIEXOUEVOU YIO OIOOIKTUOKEC TINYEC
nmAnpo@opnanc (m.x. Dublin Core 3l(Weibel et al., 1995))

* Generic 1 Common Sense ontologies: Z& auTr] TNV Katnyopia avAKouv ol
OVTOAOYiEC TOL OTOXEVOULV VO ATMOOWOOUY TN YEVIKI yv®aon Ylo TOV KOOUO
TapEXovToC PacikéC avTIAAYPEIC KOl EVVOIEC Yyla OPOUG OMWG O XPOVOG, O
Xwpog, n Katdotoaon, 10 cupfdv K.o. ([Fridman-Noy & Flafner, 19973,
[Pirlein & Studer, in press33]), Ye amOTEAEOUA VO €ival EYKUPEC yia TIOAAG
nedia  evdla@épovioc. Mo mapddelypa, pia ovioAoyio Tou a@opd TN
HETEWPOAOYia €ival EQapuoaiun o€ MOAAG TeXVIKA media (Borst & Akkermans,
199734).

* Representational ontologies: O1 ovioAoyie¢ TOU QVAKOUV C€ QUTH TNV
KoTnyopia Oegv ameuBUOvVOVTOl OE €va OUYKEKPIYEVO TEDIO €VOIOPEPOVTOC.
Mapéxouv ovtdtNTeC Xwpic va ouviotoOv 11 Ba  pmopovoav  va
avamnopactroouvv Kol opifouv €vvoleg yia object-oriented 1 framework-
oriented mpoaoeyyioelc. Mia tétola ovtdtnTa €ival n Frame Ontology (Gruber,
19933).

* Method ontologies (Fensel & Groenboom, 19973 Studer et al., 199637): O1

OVTOAOYIEC TOU OVAKOUV O€ auTh TNV KOatnyopio mapéxouv Opoug yia

D Fensel, D., (2004)

3l Weibel, S., Gridby, J,, Miller, E., (1995)

2 Fridman-Noy, N., Hafner, C.D., (1997)

BPirlein, Th., Studer, R., (1999)

4 Borst, W.N., Akkermans, J.M., (1997)

3 Gruber, T.R., (1993)

Y Fensel, D., Groenboom, R., (1997)

1 Studer, R., Eriksson, H., Gennari, J.H., Tu, SW., Fensel, D., Musen, M., (1996)
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OULYKEKPIUEVEC PMeBOdOUC emiAuang mPOBANUATWY (PSMs) (T.X. 0 6po¢ «correct
state» avnkel atn Propose-and-Revise method ontology ).

e Task ontologies (Fensel & Groenboom, 1997, Studer et al.,, 1996): Oi
OVTOAOYIiEC TIOU QVAKOULV O€ OUTA TNV KOTnyopia TOpEXOUV OpouC YIa
OULYKEKPIUEVEC dlepyaaieg (.. 0 6pog «hypothesis» avikel otn diagnosis task
ontology).O1 600 TEAELTOIEC KOTNYOPIEC OVTOAOYIWV TOPEXOUV Hia AOYIKI)

oKoTId o€ €va TEdio EVAI0PEPOVTOC.

4.2.3 Boaolk Aoun tn¢ OvtoAoyiag

O1 ovtoAoyieg aveEdpnTa We TNV KATNyopia aTnVv Omoia avrkouv, OmoTeEAOUVTAl ano
KOIVG dOMIKA OTOIXEIO TV OTOIWV Ol OVOUOCIEC UTIOPEL av dla@EPOUY aVaAOYwS TN
YAWOOO TNC OVToAoyiag, TIC (QIAOCOQIKEC TEMOIONCEIC KOl TO UTOROBPO Twv
dnNMIoLpywV TouC. ZOp@wva e tou¢ M. Uschold, kat M. Gruninger3 (1996) ta

OOMIKA OTOIXEIO TWV OVTOAOYIWV Eival TO TOPAKATW:

Atopa (Individuals): Ta oOuyKeKpIUEVO OdOMIKA OTOIXEID €ival yvwoTd Kal ¢
Znypiotuma (Instances) 1 Aemtouépeleg (Particulars) kair amoteAolv 1 Booikn
povdada piag ovroloyiac. Me ta Atopa pmopolv va HJOVTEAOTIOINBOUV CUYKEKPIUEVA
avTIKeigeva (m.X. pnxavAiuata, mpwieiveg, dvlpwmol K.a.), 0Tw¢ KAl TIo a@npnuéva

avtikeipeva (M. éva apbpo, To emayyeAUa evOg avBpwmou, pia Asttoupyia K.a.).

‘Evvolieq (Concepts): Ta GOULYKEKPIUEVO SOUIKA OTOIXEI QVATAPIOTWVTNL OMO TIG
KAdoelg (Classes), kal ouvavtovtal otn Ooun TwV TEPICCOTEPWY OVIOAOYIWV.
AmnoteAolvTal and OTIONTIOTE yIo TO OMOi0 WUTOPED va eImwOei KATI, amo meplypaen
piag Odlevépyelag, piag Aertovpyiag, piag 1déag, pia¢ kpiong k.0. Mmopei va

Katotaxbouv o€ 60O KATNYOpiEC:

e Mpwtapxikéc Evvoleg (Primitive Concepts): Edw avdayovtal ol €VVoIEC Ol

omoieC £X0UV POVO amapPaiTNTEC CUVONKEC WE TIPOC TIC IOIOTNTEC TOUC.

3BUschold, M., Gruninger, M., (1996)
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e 'Evvoleq €€ opiopol (Defined Concepts): E6® OvrKOuv Ol €WVOlEC TwV
OTOiwWV N TEPLYPAPH €ival KAV KAl avayKaio guverKn yio va avrKel atnv

KAGQ.

>xéoeig (Relations): O1 Zxéoel o€ pio ovioAoyia TEPIYPAPOLYV TOV TPOTO ME TOV
omoio aAANAEMIdpoUY Ta Atopa. Ot Zxeoelg ekgpdlovtal ouvhwe ansubeiag PETagld
TV ATOpwv (T.X. auto 1o PIBAio €xel ouyypagéa Tov MdoAlo KoEAlo) f peTa&l Twv
Evvoiov (éva BiBAio €xel ouyypagéa €va GTOPO0). TNV TEAELTAiO TEPIMTWON
neplypd@etal n oxéon HETOEL OAWV Twv ATOPwV Twv Evvolwv. MoapoAo Tmou
e€aptatal amd T yAwooa Tn¢ ovroAoyiag, cuxva eivar mbavd va ekgpdlovtal
OIOQOPETIKEC KOTNYOPIEC ZXEOEWV MWETAED TwWv Ewvolwv, T.X. «dtopo €xEl moTEPQ

dtopo».
>Zuvaptnoelg (Functions): Ot Zuvaptroelg EKPPAlouy pia €101KN) TEPITTWAN ZxEaNC.

Alopata (Axioms): Ta AZlwpota eKQPAlouv TPOTACEIC IOV Eival TAVTOTE aAnoEic.
XpPNOIUOTIOIOVVTAL YIO TNV avaTapAcTaCn Yyvwaong 0tav dev gival €QIKTO aUTO ME Ta
umoAotna dlobeatpa douikd otolxeia. Emiong eival xpriowa yio tnv empePainon g

ovtoAoyiag Kal Tng yvawong mou Bpiokovtal o€ pia Bdon yvaoong (Gruber, 1993)3.

STiypiotuna (Instances): Xpnoigomolodvtal yia TNV avamapdoToon OvIOTHTWY N

Atépwv (individuals) og pia ovtoAoyia.

4.2.4 Thwooe¢ Ovioloylwv

Ma TNV avantuén Kal LAOTOINGN OVTOAOYIWV XPNOIKOTOoIo0VTal YAWCOEC Yio T
povtedomoinon mou va eival dloxelpiouec and umoAoylot. H yAwooa Tou
xpnotgomoleitar eivalr ouvABw¢ logic-based €101 woTE va TOpPEXOUV OUVETELQ,
d1dkpion peTagl twv TAEEwv, TWV 1BI0TATWY KOl TwV oxéoewv. Alokpivovtal d0o
KOTNYOPieg: 0l KAAOOIKEG YAWOOEC Kal 01 YAWOOEC arpavanc. Mapakatw yivetal pia

ava@opa 0€ KATIOIEG OTIO OUTEC.

P Gruber, T., (1993)
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* RDF (Resource Description Framework) -RDFS (RDF Schema)40: To
RDF apxika@ oxedldotnke w¢ metadata data model kot dnuiovpynnke amo 1o
World Wide Web Consortium (W3C). Xpnaodomnoleital oav yevikr pébodog
yIO TNV €VVOIOAOYIKI) TEPIYPA®r) 1 HOVIEAOTOINGN TANPOQOPIWY TOU
LAOTIOIOUVTOL O€  OIOQIKTUAKOUC TOPOUE, XPNOIPOTIOIWVTAC Mia  TOIKIAIG
OUMBOAICP®Y COVTOENG KOl CEIPIOKEG MOPQEC dedopevwy. H RDFS amoteAei
enéktoon TNG RDF kai omoteAei éva 0OVOAO KAACEWV HE OGUYKEKPIPEVEC
1010TNTEC Xpnolgomolwvtag tnv eméktaon Tn¢ RDF, mopéxovtac Pacikd
OULCTOTIKG YIO TNV TEPIYPAQPH OVIOAOYIOV TOU KOAoLvtal Ae&iINoylo RDF e
okomo va dounBolv ot RDF resources. Z& auTéC TIC YAWOOEC OTnpixOnke n
Bepedioon Tou ZnuacioAoyikoU lotod kai ometéAecav 1 Bdon ywa TNV
dnuiovpyia Tp1wv akopa yaAwoowv (OIL, DAML+OIL kat OWL).

« OWL (Web Ontology Language)4l: H OWL eival pia 0IKOyEVEID YAWOOWV
avamapdoTacng yia ouyypa@r) ovtoAoyiwv. Ot yAwooeg xapaktnpilovtal ano
TUTIIKN  onuoctodoyia kat eivat RDF/XML-based serializations yia Ttov
Znuactoloyikd lotd. ‘Exetl eykpiBei and 1o World Wide Web Consortium
(W3C) ko1 €xel mpooeAK0OEl TO OKASNMOIKO, 10TPIKO KOl EPTIOPIKO
evdla@epov. To 2009 avakovwdnke and 1o W3C pia véa ékdoarn, n OWL2 n
omoia xpnoigomolgital and TOANOUG ONUOCIOAOYIKOUC €KOOTEC OMWC TO

Protége.

e XOL (XML-Based Ontology Exchange Language)42: H XOL eival pia
YAQOOO QaVTOAAAYAG OVTOAOYIOV TOU QAVOTTOXBNKE yio va JIEUKOAUVEL T
dnuiovpyia dlapolpaldPEVWY OVTOAOYIWY TIOU Eixav Xprion apxIKG GToV TOMEN
N¢ BromAnpogopikic. Mpoopiletal va xpnaiponolinBei wg evéidueon yAowooo
ylo TN HETAQOPA OVIOAOYIWV HETAED OIOQOPETIKWY CUOTNUATWY Pdoswv

dedopEVWY, epyaAeio avaTTLUENG OVTOAOYIWY i} TPOYPAUMUATWY EQAPUOYNC.

e« LOOM4Z H LOOM ceivar pia yAwooo oavamopdotaong yvwaong Tou
avantuxBnke omo epeuvntéC otnv Texvnty Nonuoolvn oto Information

Sciences Institute Tov University of Southern California. Ztox0¢ tOU €pyou

Q0 http://www.w3.org/RDF/
4 http://www. w3 .org/TR/owl -features/
@ http://www.ai.sri.com/pkarp/xol/

4 http://wwwe.isi.edu/isd/LOOM/
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LOOM cegival n avantuén mponyuévwy €PYOAEIWV ylo TNV Ovamapaotoon
yvwong otnv Texvntp Nonuooulvn. EMTpENEl TNV avomopdoTacn Twv
EVVOIWV, TNC Ta&vopiag Twv Evolwv, TWV OXECEWV N-ary, TWV GUVOPTACEWY,

TWV a&IWPATWY Kal TV KAVOVWVY Tapaywync.

4.2.5 MepifdArovia Ovioloyinv

Ta mepIBAANOVTA  OVIOAOYIOV OMOTEAOUV €PYOAEio pe OKOMO TNV ULloBETNON
OVTOAOYIQV aTO TPAYUOTIKA TANPOPOPIAKA CUOTAUATA, OOV UTopolV va elgaxBolv
véa OOpIKG otolxeio péow component-based architectures. Mapakdtw yivetal pia

oOVTOoUN ava@opd o€ KATola and autd.

Protégé

To Protégé# sival €vag dwpedv avolkToL-KwoIka stand-alone GuVTAKTNG OVIOAOYIWV
ME EMEKTATIUN APXITEKTOVIKNA. Avamtuxfnke amd to Stanford Medical Informatics
(SMI) tou Stanford University oe ocuvepyaoia pe 1o University of Manchester oe
Java, kal mopéxel plug-and-play mepiBaAAov mou TOoV KOBIOTA €LEAIKTN Bdon yia

TOayEia TPOTUTIOTIOINGT KAl AVATTUEN EQOPUOYWV.

H mAateopua Protégé umootnpidel d00 BaCIKOUE TPOTOUC HOVTIEAOTOINGNG

OVTOAOYIQOV PECW TV EQAPHUOYWY EMEEepyaaiag Protégé-Frames kol Protégé-OWL.

H diadpacTtiki epapuoyr) enegepyaaiog Protégé-Frames €xel opyavwbei o pia ogipd
anod KOPTEAEC, TOU N KABe pia eoTidlel o pia 1BIOHTEPN TTUXH TNC OIKOSOUNONG

ovtoAoyiag (eikova 4.1).

44 http://protege.stanford.edu/
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B
CLASS BROWSER X\ CLASS EDITOR
For Project: @ newspaper For Class: @ Edtor  (instance of :STANDARD-CLASS) R o X
Class Hierarchy 7 oo Hame Documentation
THING bed LEau ] Edors are responsible for the
» SYSTEM-CLASS AR ~ | content of sections.
¥ © Author Role
® News_Service IConuete @ ,J
@ Columnist H?} =y
.. Editor 5§ Template Slots
@ Noporter [ Neme | Cardinalty| Type AT
> © Contert current_job_title singe  String
» © Layout_info date_hired single String
® Library ~ name single  Sting
® Newspaper = ather_information singe  Stiing
i[;'.' 27 BEDE phone_numbes single  String
‘ v 88 . responsible_for multiple Instance of Employee
salary singe  Float
Superclasses ® ¢ ||™sections multiple  Instance of Section
© Author
© Employee
PR P « = B | 1]
Eikdéva 4.1 Protégé-Frames
Mnyn: http://protege.stanford.edu/
Ot ovtohoyie¢ Protégé pmopolv va e€axbolv o€  dIAQOPEC  HOPYPEC,

ouunepidapBavopévwy twv RDF (S), OWL kat XML Schema.
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nlmvcl Protégé 3.1

(file:\C:\protege owlowliMravel.pprj, OWL Files (.owl or .rdf))
Fle Edt Project OAL Code Window Tooks Hep

) BudgetHoteDestination
) FamitlyDestination
) OuietDestination
) RetireeDestination

» @ Rurolarea

v © ubanArea

i » By
® Town

|/ hasActivity 2 2

£ hasAccommodation 2 1 | = ||

!

& »

Eikova 4.2 Protégé OWL

Mnyn: http://proteue.stanford.edu/

<«

DEE tB0 wad ¢ BEE 5 B BE a» <€pml€gé
| © OALClsses | M8 Propertes | = Foms | @ hividusls @ Metadata |
SUBCLASS RELATIONSHIP "\ CLASSENTOR et
For Project: @ fravel For Class: ©) FamlyDestination  (instance of owtClass)
y & | . |
Asserted Hierarchy w t:o & H 7 Name | SameAs ' DifferentFrom | ?£A|)|v<»|.n|‘.-nr. :_? g Q |
[ owtThing | [FamtyDestination ol Property Ve Long |
v @ Accommodation DD | | rdtscomment A destination with at le |
@ BedAndBrealfast rdfs:comment L || {
) BudgetAccommodation A destination with of least one accommodation and of | ‘ \ [
@ canpground least 2 activities ‘ { 1
» @ Hotel | | ;
£ AccommodationRating l I |
i»:::v: Asserted | Inferred | Mropertics W M & @ |
o e e — o
v @ Destination Asserted Conditions ‘? - ¢ & ¥ .r::“' ’ f
) BackpackersDestination | ¥ FICIENT | ||
¥ [ hasActiviy
@ Beach | 1@ Destination ‘ 3

@D visicints 3
) RetireeDestination l i
|
|
|

H otk OAYIXIoBREB (€ikova 4.2) pmopei va xpnoiyomoinbei yia tnv enegepyaaia

IEPOPXIKNG KATATAENC EVOlV. Ot AETTOPEPEIEC TNC ETIAEYUEVNG KATNyopiag QaiveTal

010 Oe&i pépog tNC 060vng. To €MAVW WEPOC TNC TEPIOXNG OUTAC EMITPEMEL OTOUC

XPNOTEC VO TTPOCOETOUY OXOAI, ETIKETEG KOl GAAQ OXOAIO. TO KATW PEPOC EUQAVILEL

TO AOYIKG XOPOKTNPIOTIKA TNG ETAEYMEVNC KOTNyOpiag.

To Protégé umootnpiletal amo Pia 10XUPH KOWOTNTA TWV TPOYPAPMUOTICTWVY Kal TwV

akadnuaikwv, TNV KuBEpvnan Kal Toug ETAIPIKOUE XPAOTEC, Ol OTI0i0l XPNGCIKOTIOI00V

autr TN TAATEOPHO yio AUCEIC YVwong O€ TOIKIAOUG TopEic, Omw¢ n BloloTpiky,

GUANOYT TTANPOPOPIWV, KAl ETAIPIKWV HOVIEAWV.
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Chimaera

H Chimaera®b eival éva mepIBAAAOV OLYXWVELONG KOl €0PECNC OVIOAOYIOV HECW
d1adIKTLOKNAC TiepInynonc. H oxediaon kai vAomoinon tou Paciletal o YVWOTIKEG
JIEMOPEC Kal €XEl WC OTOXO TNV CUVEPYATia PE TTANBOC OVTOAOYIQOV. AEXETAI TAVW OTO
dEKATIEVTE EMIAOYEC OXEOIAOTIKWV 1000wV (6mw¢ ANSI KIF, Ontolingua, Protégé,
CLASSIC, iXOL k.a.) 6nw¢ kat ouppatéc popgomoinoel OKBC. Mapéxel éva amAo
mePIBAANOV eme€epyaaiog Kal EMTPEMEL OTO XPNOTN VO XPNOIMOTOINCEL TNV TANRPN
¢kdoan Tou mePIBAAAOVTOC TEpIRynonc/obvtagne Ontolingua yio TIO EKTETOPEVN
eneéepyooiao. AIEUKOAOVEL TN OULYXWVEUON, EMITPEMOVTIOC OTOUC XPNHOTEC Vv
aveBdoouv LUTAPXOVCEC OVTOAOYieC o €va vEO TEPIBAANOY epyaaiog o€ pia HRdn
undpyouvoa ovtoAoyia. MeAovtika Ba eival oe B€on va gival cuuBath Kal Ye GAAa

TPOTUTIa cuyXwvevang onw¢ RDF kat DAML.

Select KB content to upload:

Please select the hie to upload and select ""Do it" to merge die contents of the file into the current KB.
Do lt| Cancel | Reset |

Upload a file: | Browse...
Upload from a URL: (http: //www-ksl-svc.Stanford.edu: 5915/doc/
Load file on server:

Language: Will be specified in the file Descnbe language
Will be specified in the file
Name of source KB: ANSI KIF i the file r
CLASSIC
Forms to upload: CML
COOLfCUPS
TITfHirt 1f— m
HPKB WITH KIF 3.0
INDENTED INPUT
KIF 3.0
OCELOT
OKBC
OKBC WITH ANSI KIF
ONTOLINGUA
PROTEGE
SNARK HPKB WITH ANSI KIF

Eikova 4.3 MepiBdAAov Chimaera

Mnyn: http://www .ksl.stanford.edu/software/chimaera/

4 http://www ksl .stanford.edu/software/chi maera/
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OntoEdit

To OntoEdit46 eivar évog OUVTAKTNG OVTIOAOYIOV TIOU XPNOIMOTOIED TIPOCPATEC
pEBBOOLE avATTUENG OVTOAOYIOV KOl AOYIKG CUMTEPAOUATA. ATOTEAEI EMEKTATIUO
KOl €VEANIKTO TEPIBAAAOV Kol akoAouBei tpio Pacikd Pruata (TPOadIOPICHOC
anaitoswy, BeAtinon kol agloAdynan) yio TNV avantuén Twv OVIOAOYIOV E OKOTO
TN AEITOLPYIKOTNTO. AvamtuxOnke and 1o Ivotitovto AIFB tou Karlsruhe University.

Eival d1a06éai1po oe d00 €kdoaoelc: To OntoEditFree kai 1o OntoEditProfessional.

KAON kot KAON2

To KAON47 (Karlsruhe Ontology) €ival pia umodour) ovioAoyiag mou avamtuxonke
and 1o University of Karlsruhe kai 1o Research Center for Information Technologies
tn¢ Karlsruhe. Apxika avomtoxfnke 1o 2002 Kai vmooTPIle Pio BeATiwpévn €kdoan
Twv RDF ovtoAoylv. MoANG epyoAeio OMwG 0 YPOQIKOC CUVIAKTING OVIOAOYIWV
OlModeler 0 KAON Server Bagiotnkav oto KAON.

<?xml version="1.0"?>
<IDOCTYPE Ontology [
<IENTITY xsd "http://www.w3.0rg/2001/XMLSchema#" >
1>
<owlx:Ontology owlx:ame="http://www.example._org/wine"
xmlns:owlx="http://www w3 .0rg/2003/05/owl-xml"">

<l—
Contains optional header elements as well as

any number of classes, properties, and individuals.
- >

</owlx:Ontology>

Eikdéva 4.4 Ynodoun ovtohoyiag KAON
Mnyn: http://kaon2.semanticweb.org/

To 2005 KukAO@OPNGE N TPWTN €kdoon Tou KAON2, Tpoo@EPovTac UTOCTNPIEN OTIC
OWL ovtohoyiec. To KAON2 d¢ev gival gupfatd pe 1o KAON. Avamtoxfnke oav ia

Kowr] mpoomnddela touv Information Process Engineering (IPE) oto Research Center

46 Sure, Y., Angele, J., Staab, S., (2002)
47 http://kaon2.semanticweb.org/
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for Information Technologies (FZI), tou Institute of Applied Informatics and Formal
Description Methods (AIFB) oto University of Karlsruhe kat tou Information
Management Group (IMG) oto University of Manchester. To KAON e€ival avolktol

KWOIKO oAAG T0 KAON2 d¢gv sivai.

4.2.6 OvtoAoyieq 010 Xwpo ¢ Yyeiog - Yolotapevn Katdotaon

210 XWPO TNG uyeiag €Xouv yivel OPKETEC MPOOTABEIEC AVATITUENC OVTOAOYIWV TIOU
EMISIWKOLY VO IKAVOTIOI)TOLV TO SIAOIPACHO KL TNV EMAVOXPNCIKOTIOINGN 10TPIKWOY

dedopEVWY. Mapakdtw yiveTal ava@opd o€ KATOIEG OO OUTEC.

SNOMED CT

H SNOMED CT48 (Systematized Nomenclature Of Medicine Clinical Terms) (K.
Spackman, K. Campbell) eivalr pia ocvoTnuoTIKG opyavwuévn  UTOAOYIOTIKA
EMECEPYATIUN CUAAOYH 1OTPIKWY - KAIVIKWV OpWV TIOU TIOPEXEL KWOIKEC, OPITUOUC,
EKBECEI, OUVAOVUUO KOl EMEENYNOEIC Ol OMOiol KOAOTTOUV VOOOULE, EULPNHOTA,
d1adIKaaieC, PIKPOOPYAVIOUOUC, 0UTIEC KATL. Ot €VVOIEC TIC GUYKEKPIPEVNC GUAAOYNC
gival OVTIMPOOWMEVTIKEG MOVAGEC TOU KOTOTAOGOLV OAO TO QVTIKEIPEVO TIOU
Xxapaktnpidouv T O10dIKagie UYEIOVOPIKNC TEPIBOAYNG Kal  TPEMEL  va
KaTtoypagovtal oe auth. Emtpémel v €ykupn Katnyoplomoinan, omobnkevan,
avdkInon Kol opodomoinan KAIVIK@V de00UEVWY  OTWC Kal OIEUKOAUVEL OTnV
opydvwaon TEPIEXOUEVOL I0TPIKWY OpXEiWY, HEIWVOVTOC PE AUTO TOV TPOTO TIQ
d1aPOPEC TTIOUL UTIAPXOUV GTOV TPOTIO GUAAOYHC, KWAIKOTOINaNE Kal Xpriong 6£douévwv
TOU XPNOIUOTIOIOLVTOL Yla TNV 10TPIKN TEPIBaAYn aoBevav kat Tnv €pevva. H
ovtoAoyic SNOMED-CT mpoékue amd Tn GUyXWVELan TNC 0POAOyiag ava@opag
SNOMED (SNOMED RT) mou avomtoxbnke amnd T1o KOAEylo ApEPIKAV®OVY
MaboAdywv (CAP) kat tnv Ekdoon KAwikwv Opwv 3(CTV3) mou avantuxdnke and
TNV EBvikn Ymnpeoia Yyegia¢ (NHS) tou Hvwpévou BaaiAgiou.

4 Spackman, K,, Campbell, K., et al. (1997)
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GALEN®

H GALEND omoteAei pio tEXVOAOyia TOU €xel OXEIOOTEL yIO TNV OVOTOPACTACH
KAIVIKQOV TANPOQOPIWV Kal mapdyel €va computer-based mOALUYAwGOOIKO cOOTNUA
KwdIKOToIiNoNG yio TNV 10TPIKA, XPNOIMOTOIOVTIOG Mia TOIOTIKA  Jl0QOPETIKN
TPOCEYYION aMO EKEIVEC TIOL EXOULV XPNOIKOTOINOED 0TO TOPEABOV. ZUYKEKPIUEVQ,
XPNOIPOTIOIEITAL €vO OKPIBEG ONUACIOAOYIKO HOVTIEAO KAIVIKNC OpoAoyiag mou

avamaploTatal Eow piag TUTIKA oplapévng yYAwaooag (GRAIL).

RxNorm

H RxNorm (O. Bodenreider5]) avantixénke omo tnv National Library of Medicine
(NLM) kat map€xel KavoviKOmoINuéVn OVOUaTOAOYia Kol HovadiKd avayvwploTIKA
ylo Ta QAPMOKO KOl TIC QOPUAKEUTIKEG OUCieC. Adyw TOU OTI TO UTOAOYIOTIKA
OULOTAUOTO TIOU LTAPXOUV OTO VOOOKOMEI KOl 0TOUG QOPUOKEVTIKOUC OPYOVIGHOUC,
XPNOIPOTOIOUV OIOQOPETIKI OpoAoyia yia T ovOUOTO TWV QOPHAKWY, UTAPXEL
dUOKOAIO 0TV EMIKOIVWVia PETAED OUTWV TWV cuoTnudtwv. Mo 10 AGYyo OUTO
avantuxfnke n RxNorm n omoia €€umnpetei 6V0 OTOXOUC. APXIKA EMISIWKEL TN
dnuiovpyia €vO¢ CUCTAPOTOC KOIVAG OPOAOYIOG YIO TO YEVOOHMUA KOl EMWVUHA
@ApUaKa Kol €MMAEOV TV ol0Taon €vo¢ €pyoAeiov ylo v umootnpién g
ONUOGCIOAOYIKNC SIOAEITOUPYIKOTNTOC PETAED TNC QOPUOKEUTIKIC OPOAOYIOC KOl TWV
QOPUAKEVTIKQOV BACEWY dedOUEVWY. ATIWTEPOC OKOTOG TN €V AOyw ovtoAoyiag gival
VO KOTaypagel Kol va KOAOWEL OAEC TIC QAPMOKEUTIKEG CULVTOYOYPOQENOEIC OTIC

Hvwpéveg MoArteiec.

MeSH

To MeSH=R avantOxbnke and tv National Library of Medicine (NLM) kai anoteAei
éva eAeyxOuevo Ae€INOylo TipokoBoplopévwy 0pwv  (vocabulary thesaurus) mou

Xxpnolgomnoleital yia tnv Katdtagn kait eopeon avagopwv ¢ PubMed Central. Ot

49 http://www.opengalen.org/
9 Rector, A., Solomon, W., Nowlan, W., Rush, T., (1995)
8 Bodenreider, O., (2006)

2 http://www.nlm.nih.gov/mesh/meshhome.html
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MeSH 06pov £xouv 0XedI00TEN OE pIa IEPAPXIa OPWV KOl PPACEWVY N OTOIa EMTPETEL E
aQuTOV TOV TPOTMO TNV OVAKINGN TANPOQOPIOC TOUL JTMOPEl va  XPNOIYOTOIEL
JIOQOPETIKOUE OPOULC YIo va TEPIYPA@EL TV i01a évvola. To Ae€IAOYI0 auTO EXEL
emiong oxedlaotei w¢ eyKUKAOTAISIKOG Onoaupog, WOTE Vva  OIEUKOAUVETOL N
avalnmnon. Ot MeSH meplypa@elg gival aAQapnTIKG Kol 1EPAPXIKA KOTAVEUNUEVOL.
2T0 VYEVIKOTEPO EMIMEDD TNC lEPOPXIAC OVAKOUV YEVIKEC EMIKEPOAIOEC OTWC
«AvaTopio» Kal «AlovonTIKEC AloTapaxéc», &vw O€ XAaunNAOTEPO Emimeda TN
lEpapXiOg  oLVAVTIOVTAL OUYKEKPIPEVEC ETIKEQAAIdEC OMWG «AYKWVOC» KOl
«Alotoapayn Atevbuvong». 1o MeSH 2013 mepihapPavovtal 26.853 mePypAQELC Kal
213.000 Gpoug 10600V TOU €ELMNPETOLV TNV €UPECN TNC TIO KATOAANANC MeSH

eMKeQaAidag (m.x. n «Vitamin C» amoteAei 6po €10000vL yia T0 «Ascorbic Acid»).

UMLS

To UMLSS (Unified Medical Language System) oxedidotnke Kol dnuioupynbnke 1o
1986 amo 1w U.S. National Library of Medicine (NLM) kai gival pia guAAoyn omo
TOAANG  eAeyxopeva  Ae€IAdyla ¢  Ploiatpikig  emotAune.  Mapéxel  pia
Xxaptoypa@nuévn dour METAED autwv TWv AECINOYiWV Kal €T01L EMITPEMEL TN
HETAQPacn METAEL dl0QOPWV CLUOTNUATWY OpoAoyiac. Ocwpeital Kol W¢ £€vag
OAOKANPWHEVOC Bnoaupog Kai ovioAoyia twv Bloiatpikwv gvvolwvsd H UMLSH
amoTeAeital omo O10@QopeC Paong OedopEVV KOl OmM6 éva OOVOAO  €PYaAEinv
AOYIOMIKOU Kal TIEPIAAMPBAVEL TPEIC TINYEC YVWONC:

e To Metathesaurus: TEPIEXEL ONUACIOAOYIKI) TIANPO@OpPIa yia TIC €VVOIEC TNG
B1OTOTPIKNC, TIG OPOAOYIEC IOV XPNOIUOTOIOUVTAL Kal TIG HETAED TOUC OXETEIC.

* To Znuaaotoloyikd Aiktuo (Semantic Network): TepIEXEl YEVIKEC KOTNYOPIiEC PMEOTW
TWV oToiwv mpoadlopilovtal OAEC ol évvolec Tou Metathesaurus.

e To Aelikd6 E&e1dikeupévwv Opwv (Specialist lexicon): TePIEXEL OUVTOKTIKNA
TTANPO@Opia TOL aPopPa BIOTATPIKOVC OPOUC Kal ETXEIPE va KAADWEL TNV TAEIOVOTNTA

TWV 0pWV TIOU GUVOETOLV TIC EVVOIEG IOV Bpiokovtal oto Metathesaurus.

8 http://www.nlm.nih.gov/research/umls/
5 Pisanelli, D,, Gangemi, A., Steve, G., (1998)

BuMLS Knowledge Sources, National Library of Medicine, (1999)
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ICD - 10

H ICD% (International Classification of Diseases) €ival €va mpOTUTO dIOYVWOTIKO
epyaAeio yia tnv emdnuiodoyia, tn dloxeipion TN vyeiag Kal yia KAIVIKOUC okomoUg.
AUTO TepIAaUBAvVEL TNV avAALON NG YEVIKAC KOTAGTOONG TNC LYEiag MANBUCUIOKWV

OHAdWV.

Xpnoiyomolgital yio vo mapakoAouBei T ouxvotnTa TNg EUEAVIONE Kol TNV SIOPKELX
TwV a0obevelwv OMW¢ Kol GAAwV TIpoPAnudTwy vyeiag. Emiong €xel wq otoX0 TNV
Ta&Ivounaon voonuaTwy Kol TPORANUATWY ULyeiog TOU E€ival KATayeypouuéva o€

apxeia aoBevav, o€ 1ATPIKOUE PAKEAOUC OKOUO KOl OE TIOTOTOINTIKA BavATou.

EKTO¢ amo Tn duvatotnTa amobrkeuonc Kol avakInong d1ayvwoTIK@OY TANPOQOPIWY
ylo KAIVIKOUC, €MIONMIOAOYIKOUC OKOTIOUC KOl OKOTOUC TOoIOTNTaC, TO opXeio autd
nap€xouv T PBacn yio 1 olvtaén Twv €BVIKOV OTATIOTIKWY VOONPOTNTAC Kal

Bvnopotntag Twv Kpoatwv pedwv tou WHO (World Health Organization).

H ICD-10 eykpibnke and v Teooapakootr Tpitn Maykdouia Zuvéleuan Yyeiag 1o
Maio touv 1990 Kol TEBnKe o€ eQapuoyn omo To KPATn YéAn Tou WHO amnd to 1994,

% International Classification of Diseases, 10thRevision, http://www.who.int/classifications/icd/en/
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Ewkova 4.5 Awebviig Ta&wvopnon tov Nésov - ICD 11

IInyn: http://www.who.int/classifications/icd/en/

H 11n avabswpnon g tagivounaong €xet ndn &ekivroel Kol Ba ouvexloTel PEXPL TO
2015. H ICD-10 ceivar OwBéoun o€ 42  JlAQOPETIKEC  YAWOOEC  OmoU

oLUTEPIAOMBAVETAL KOl N EAANVIKT).

Gene Ontology (GO)

H Gene Ontology57, rj GO, €ival pio onuavTikh TpwToBoVAia TNG BIOTANPOPOPIKAG
yla TN GCUVET avaTOPACTOON TWV YOVISiWV KOl TwV YOVISIAK®WV XOPAKTNPIOTIK®OV

OAWV TWV YOVISIOUATWY. o CUYKEKPIYEVA, GTOXOL TOL TTPOYPAPMATOC Eival:

e H diatpnon Kal n avamtugn Tou eAEyXOPEVOU AEEINOYiOL TOU yovidiou Kal
TWV XAPAKTNPIOTIKWV TOU YOVISIaKOU TTPOIOVTOC.
* H kotoypa@r twv yovidinv Kol TwV YovISIaK®OV TPOoIoVIwyY, N 0@opoinaon Kal

n 6140001 TwV KOTAYPAPWV

' The Gene Ontology: http://www.geneontologv.org.
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* H mapoxn epyoAciwv ya v €0KoAn mpdcBocn o€ OAEC TIG TTLXEC TWV

dEdOHEVWY TIOL TTaPEXOVTaL amd TO TPAYPaUUa

H Gene Ontology omoteAeitar amd Tpel ovioAoyieq pe Toug €EAC KOPLQPQiouC
KOpBou¢:

* Cellular Component

* Molecular Function

» Biological Process

H ovtoloyia GO amnoteAei pgEANOC piog peyaAlTEPNC TPOoTABelag TagIvounong, tv

OBO (Open Biomedical Ontologies).

OBO

H OBO3 (Open Biomédical Ontologies) anoteAei pia mpoomdadela yia t dnuiouvpyia
EAEYXOUEVWY  AECINOYiWV yia KON XpAon o€ dla@opETIKOUC BIOAOYIKOUC Kal
I0TPIKOUE TOHEIC. AUTA N TPWTOROVAIN €XEl WC OKOTO TN JIAAEITOUPYIKOTNTA OUTWV
TWV OVToAoylwv, Pdoel piag Kowng @lhocogiac oxedloopol Kal vAomoinang,
EMITPEMOVTOC ME OUTO TOV TPOTO OE EMICTHUOVEC KAl OF UTMOAOYIOTIKA MECO va
EMKOIVWVOUV HETOEL TOUC ME TNV €AAXIOTN duvatr ocdeela. MEow autng tng
dadikagiog Ta dedopéva oL TPOKUTITOLV KOTA TN OIAPKEID TNG BIOTOTPIKAG £PELVAC,
anmoTeAOOV €va €VIOIO, OUVETEC, EMEKTACINO KOl OAYOPIBUIKA SlOXEIPITIUO GUVOAO.
AUTOC 0 uprvag Ba gival ywvwotog wg «OBO Foundry». Amd 1o 2006 o1 0vToAoyieg
OBO amnoteAoly pépo¢ Twv mopwv Ttou U.S. National Center for Biomédical
Ontology, kol Ba amoteAOGOUY KUPIO OTOIXEI0 TOU TEPlEXOUEVOL Tou BioPortal tou

NCBO (National Center for Biomédical Ontology).

FMA (FoundationModel Of Anatomy)
To FMAD avantoxbnke omd T1o Structural Informatics Group tou University of

Washington kot eivol pia €€eAloodpevn computer-based mnyn yvaoong yla v

3 http://www.obofoundrv.org/
3 http://sig.biostr.washington.edu/proiects/fm/index.html
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B1OTOTPIKN TTANPOPOPIKI| YE OVTIKEIUEVO TNV TAPOUCIacn TwV KAAGEWY, TwV EI6WV Kal
Twv oxéoewv (domain ontology) mou e€ival amapaitnTta yio T GUUPBOAIKN
avanoapdotaon NG EAIVOTUTIIKAC S0UNC TOU avBPWTIiVOL CWHOTOC OE Wia popEr) Tou
gival katavont amd Tov AvBpwno Kal EMioNg €PUNVEVCIPO Kal SIAXEIPIoIU0 oMo
UTIOAOYIOTIKA CLOTAUOTO Kal PNXovee. Mepi€xel mavw amd 80.000 évvoleg avaTopiag

KOl amOoTEAEL pio amo TIC IO CUCTNUATIKA GOUNUEVEG OVTOAOYIEC OTN BIOTATPIKN).

ON9

H ON98 uvAomoifnke omd 1o TuAua latpikng MANpo@opikA¢ tou lvoTitodTou
Bioiatpikng TexvoAoyiag g Poung o pio mpoomdbela evomoinang Tng opoAoyiag
and didgopeg Paocelg dedopévawv. Ot yAwooeg vAomoinong eivar n Loom kai n
Ontolingua Kal mpo¢ 1o mapdv mepIAapBavel mévte mnyég yvawonc: ) UMLS-SN, tnv
ICD 10, tTnv GMN, tv SNOMED Il kat tnpv CORE.

SBO (Systems Biology Ontology)

H SBOG6L amoteAei €va GUVONO EAEYXOUEVWY, GUOXETILOMEVWY AEEINOYiWY OpWV TOU
Xpnaotyomnololvtal ota BIOAOYIKA CUCTHPOTO KOl GUYKEKPIPEVA OTNV UTIOAOYIOTIKI)
povteAomnoinan. AnoteAsital amo enta orthogonal Ae€IAoyia mou kaBopidouv: pOAOUC
OUUPETEXOVTIWY, TIOOOTIKEC TOPAPETPOUE, TOEIVOUNGT HOBNUATIKOV EKQPACEWY TOU
mePlypd@ouvv to o0OTNUA, TAGICIO POVTEAOTIOINGNC TOU Xpnaolgonololvtal, n @uon
TOU @OpEa, TOV TUTIO OAANAETIdOPOONG KABWC Kal pia d10KAGdWaT TPOE TOV KaBopIouod
TWV d1aPOPWV TUTWV TWV HPETOOEDOUEVWV TIOU WTIOPEI va LTAPXOULV PECO OE €va
povtého. Ot 6pol g SBO umopolv va xpnaotuyomnoinbolv yia va €1gdyouy Eva eminedo
ONUOCIOAOYIKNG TANPOPOPIac otnv TUTIKA TEPIypa@n €vo¢ HOVIEAOU, 1 yla v
KOTOypo@ Kal TO OXOAIOOPO TWV QMOTEAECMATWV BIOXNUIKWOV TEIPAPATWY,
TIPOKEIPEVOL VO OIEUKOAULVBEL N OTOTEAECUOTIKN €mavaypnaiponoinon tou¢. H SBO
amoteAei €pyo tn¢ BioModels.com Kat avamtuxOnke Yéoa and KOIVOTIKA GUVEPYOTia

Kol amoTeAei umoPneia ovroAoyia Twv Open Biomédical Ontologies (OBO).

@ Pisanelli, D,, Gangemi, A., Steve, G., (1997)

6lhttp://www.ebi.ac.uk/sbo/main/
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4.3 TIAPAAEITMATA ONTOAOITQN YTEIAX

ZTNV UTOEVOTNTO OUTH TAPOUCIAoOVTal KATOIO EVOEIKTIKA TAPASEIYMATA OVTOAOYIQOV

0TO XWPO TNC LyEiag.

4.3.1 OvtoAoyia Mapadoaiakng A@pikaviking latpikig (ATMO)

H Ovtoloyia Mapadooiaknc A@pikaviknc latpikig (African Traditional Medicine
Ontology - ATMO) neplypd@el TN AEITOLPYIA AUTWV TOU TNV 00KOLV (BEPamMEVTHC,
QETIXIOTAC | pavincg). Emiong mepypdgel ta Oid@opa €idn TWV TPOTEIVOPEVWV

Bepamelv, TOUC POAOUC TOU CUUTTWHATWY KOl TNV €EETOCN TNE VOCOULE2.

& http://bioportal.bioontology.org/ontologies/1099

[69]


http://bioportal.bioontology.org/ontologies/1099

fitual
organic pail

poLHon
w

plant harmful-spirits
Y Y

forhidden

diagnosis
Yy

divination
9

taboo

religionjractices

v
witch

soothsayer

healer

fetishist

[

fetishism
Ul

witcheraft

isa
is8
Is3

traditionaljreatment
g

environment
W

environments and_geographical locabons

«a

«3

*a

isa
'sa
sa

15»
iS8

isa
isa

diseasejoncepbon

baditional believe$

[

traditional practice$

traditionaljntenrentor

[

traditionaljct

[

socialjonteit

«@
isa

HES

african traditional medicine

Eikova 4.6 OvtoAoyia Mapadoaiakrg AQPIKAVIKAC 1aTPIKAC

Mnyn: http://bioportal.bioontology.org/ontologies/40223?p=terms

4.3.2 OvtoAoyia AvomAacia¢ twv O0TWV

H ovtoAoyia yia tnv ducomAacia Twv ootwv (Bone Dysplasia Ontology - BDO)

TAPEXEL P10 OAOKANPWUHEVN KOOI EMIiONUN €EKMPOOWTNON TWV dA@OpwV KUPIWV

EVVOIQV TIOU EUTIAEKOVTOL OTNV TIANPN TEKUNPIWON NG TOAUTAOKOTNTAC TOU TOMEX

TNG OKEAETIKNAC dLOTANGIOC. ZUAAAUBAVEL KOl GUVOLALEL TA YEVETIKA XOPOKTNPIOTIKA

mou Olakpivouv TIC dUOMOPQPIEC TWV 00TWV HE TO TARBOC TWV @AIVOTUTIIKWV


http://bioportal.bioontology.org/ontologies/40223?p=terms

XAPOKTNPIOTIKWY TOU TTEPIYPAPETAL OTO TOUC 00BEVEIC Kal TIPEMEL VO AN@BoLV umoyn

TIPOKEIPEVOL va uToaTnpIxBei n dadikaaia TN d1ayvwances.
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«
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Umb segment Cavitated organ
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¥
Middle free limb segment Short bone Long bone
y ¥ ¥

Eikdva 4.7 Ovtoloyia AvomAagiag Twv OoTwv

Mnyn: httt>://bioportal.bioontologv.org/ontologies/46875?p=terms

&3 httD://bioportal.bioontology.org/ontologies/1613
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4.3.3 OvtoAoyia Zvumepipopd¢ Kuttapwv (CBO)

H Ovtoloyia yia tnv cuunepipopd twv Kuttdpwv (Cell Behavior Ontology - CBO)

TEPLYPAPEL TOAUKUTTOPIKA UTIOAOYIOTIKA HOVTEAD. EIBIKOTEPQ, OXESIOOTNKE yla va

TEPIYPAPEL TOOO TIC LTAPEIOKEC CUMTEPIPOPEC TWV KUTTAPWY (XWPIKOTNTAC, TNV

avdamnTuén, TV KUKAO@Opia, TNV MPOOKOAANGHN, 6Avato KTA) 000 Kol UTIOAOYIOTIKA

MOVTEAD TV €V AOYW CUUTEPIPOPWVEA.
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g
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U

MoleculeChange
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W

Eikova 4.8 Ovtoloyia Zupmepigopdc Kuttdpwyv
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Mnyn: http://bioportal.bioontologv.oni/ontologies/50108?p=terms

& http://bioportal.bioontologv.org/ontologies/I 158
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4.3.4 Ovtoloyia Avatopiag (AEO)

H Ovtoloyia Avatopiog (Anatomical Entity Ontology - AEO) eival pia ovtoAloyia
TWV OVATOMIKWY OOV TOL emeKTeivel TNV OvtoAoyia Koivrc Avagopd¢ Avatopiag,
oge mepimouv 200 TA&EIC XpnoldomOIWVTOG TN OXéon «is a». Me autdv Tov TPOTO
TOPEXETOL W10 AETITOPEPNC TAEIVOUNGON YIO TOUC 10TOUC. Ot véeq TAEEIC EMIAEXONKOV
ylo 1N Xpnon TouC OTnV KOTNyoplomoinon Twv KOPIwV OVIOAOYIOV QavOTOMioC
OTIOVOUAWTWY KOI aoTOVOUAWY O€ MO EMOAPKN aVAAUON Yyl 10TOUC €VOC HOVO
KUTTapIKOU TOMou. H ovtoAoyia eival xprioiun yia v avgnon g moodtntag twv
YVWOEWV OTIC OVTOAOYiEG avaTtopiag, T SIEUKOAUVGN TOU GXOAIOGHOU KOl EMITPETEL

JIAAEITOUPYIKOTNTA PETAED OVTOAOYIWV KOl GVOTOMInCED.

& http://bioDortal.bioontology.org/ontologies/1568
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Eikdéva 4.9 Ovtoloyia Avatopiog

Mnyn: http://bioportal.bioontology.org/ontologies/4758 I?p=terms

4.3.5 Ovtoloyia Nevpo - Zuumepigopd¢ (NBO)

H Ovtoloyia NelOpo - Zupmnepigopdc (Neurobehavior Ontology - NBO) amnoteAeital
amo 600 KUPIEC OUVICTWOEC, MIO OVTOAOYIa TNG CUMPTEPIPOPAC TwV SIaSIKACIOV KOl
MIO OVTOAOYiO TNG OCUUTEPIPOPAC (QUIVOTUTIWV. TOo OKEAOC TNG OladIKOCiag Tng
OUUTIEPIPOPAC TEPIEXEL WIa Ta&vounon Twv JIOdIKACGIOV CUHPTEPIPOPAC TOU
OUMUTIANPWVEL KOl EMEKTEIVEL TPOUTAPXOUCEC OVTIOAOYiEC TAVW O OUTO TO

AVTIKEIPIEVO. O KAADOC GUUTIEPIPOPAC PAIVOTUTIWV ATIOTEAEITAL OTIO MIa KOTATAEN TWV

[74]


http://bioportal.bioontology.org/ontologies/4758_l?p=terms

@UOIOAOYIK®WY KAl [N

opyaviouav®®.

being conscious
m

behavior related to feelings
experiencing

awareness

hunger motivation behavior

thirst motivation behavior

*

thermoregulation behavior
v

avoidance behavior

sleep motivation behavior

*

sexual motivation behavior

(QUOIOAOYIKWV  XOPOKTNPIOTIKOV TNG

stress related behavior
impulsive behavior
v

social behavior

reproductive behavior

*se rhythmic behavior .
i*
consciousness behavior
%
emission behavior
isa
consumption behavior is 3
emotional behavior
E e .
cognitive behavior )
grooming behavior >
" regulation of behavior
$9 kinesthetic behavior
isa

motivation behavior

playing behavior

OUUTIEPIPOPAC TWV

behavior process
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Mnyn: http://bioportal.bioontolouv.oni/ontologies/49823?p=terms

& http://bioDortal.bioontology.org/ontologies/1621
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4.4 IATPOAE=H: EAAHNIKH ONTOAOI'IA YTEIAX

To épyo IATPOAE=H (http://www.iatrolexi.gr') €ixe w¢ avTikeipevo ™ dnuiovpyia
NG amopaitnTNg YAWOOIKAC LTTOJOUNG Yia TNV EAANVIKY yAWOOO, TOu eNETPEPE OF
TPWTN QAcn TNV KaALTEPN dlaxeipion Kal eme€epyaaia g BIOTOTPIKAC TANPOPOPIaC
TIOU LTNPXE O€ YNPIOKH POP@r). AUTO KOTESTN dUVOTO WE TN dnuioupyia Kat didbean
OTOUG XPNOTEC ECEAlYMEVWV €PYOAEiwV yla TV avalntnon, Tn CUCXETION Kal TO

XOPOKTINPIOUO TWV BIOTOTPIKWV KEIUEVWVET.

>¢€ eMOpEVN @daon (Mépa amo To MAAICIO TOU TOPOVTOC), Eival SUVOTHA N EMEKTOON TWV
AMOTEAECPATWV TOU Kal N JAPOPPWOT| TOL WOTE VO €EUTNPETEL KAl GAAOULC OKOTIOUC

(mx. vAomoinaon duVaTOTATWV Semantic web g€ BlOTATPIKOUC I0TOXWPOUG, KATL.).

To €pyo xpnuatodotribnke amdé tn FTET kal vAomoibnke o€ cuvepyaaoia pe TNV
etaipia Neurosoft AE. Zekivnoe 10 04/2006 Kot 0AoKANpwONKe tov 12/2007.

67 http://www.iatrolexi.gr
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loTol . YOV | nepmynic Ovrooviag Spwv Tou IATPOAEZH Kai va avalnmhoe
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Eikoéva 4.11 IATPOAE=H - H EA\nvik; OvtoAoyia
Mnyn: http://www.iatrolexi.gr

Mia amo TIg EQOpUOoYEC TOU 10TO0 Tou avamTuXOnke oTta MAGiCIO TOu €pyou, €ival N

«Mnxavy Avalntnonc» MECW TNG omoiag 0 XpNotng Mmopei va avalnToel

TANPOPOpPIEC 0T cUAAOYH BloOTOTPIKWY KEIPEVWY Tou IATPOAE=H.
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5 KE®PAAAIO: ANAAYZH MDS ONTOLOGY

51 TI EINAI TO MDS ONTOLOGY

To MDS (Minimum Data Set) 1 oAw¢ EAdxioto Z0voho Aedopévwv eival €va
onueio ekkivnon¢. To EAdyioTo Z0voAo Agdopevwv (MDS) gival €va Tumomoinuévo
Opyavo ToL XPNOIKOTOIEITAL YIO TNV 0EI0AGYNOT TWV YNPOKOUEiWY. MpdKelTal yia pia
OULAAOYN BOCIKGOV QUOIKWY (T.X., 10TPIKEC Tabnoelg, Tn O1dbeon Kol 10 Opapa),
AEITOUPYIKWY  (T.X., dpaoTNPIOTNTEC TNC Kadbnuepvng (wNng, OCULUTEPIPOPD), KOl
WUXOKOIVWVIK®WV (T.X., TIC TPOTIUACEI(, TOUC OTOXOUC Kal TO GUPEEPOVTA)
TANPOPOPIWV OXETIKA HE TOUG KOTOiKouG. Otav oAokAnpwbei, To MDS mapéxel
Bdon yia pia mio dEE0dIKA a&loAdynaon Kol TV avamtuén tng éva €EATOUIKEVUEVO
npoypappa mepiBaAPng. Ta eyxelpidia MDS 3,0 €€nyolv AEMTOMEPWC TWE VO
O0AOKANpwBei To MDSES.

>Tnv napoloa epyacia akoAovBwvtag tTnv OWL peBododoyia avantuéng ovioAoyiwv

dnuiovpynaoape tnv ovtooyia MDS pe Tn xprion Tou protégé.

JUYKEKPIPEVA 1 OVTOAOYia QUTH a@OPA OTN KATAypa@r) TOU TPO@IA Tou acbevr) o€
OX€QN ME TN KOTAOTOON TNG LYEIAC TOL TPOKEIUEVOU VO TOU TIOPOCXEDEL N KOTAAANAN
I0TPIKI VOONAEUTIKA KOl QOPUOKEVTIKI) LTOCGTHPIEN. AQOPA KUPIWG LTIEPAAIKEC TIOL
Bpiokovtal o€ ynpokoueia 1 aoBeveic oe KEVTIPA QPOVTIGNE I GTOMO TO OToia £X0uvV
avaykn LmooTrPIENG @povtidag¢ omd TO OmiTtl. H ovtoAoyio 0uCIOCTIKG TIOU
avant0ooouUE KwOIKOTOIEl Ta gTolkEia mou RAON xpnoigomololvtal omd HEAN TNC

KOIVOTNTOC MOPOXAC LTNPECIWY Lyeiag (Kupiwg amo tnv KuBépvnan ¢ USA (CMS)

ehttp://www.cms.gov/Medicare/Oualitv-Initiatives-Patient-Assessment-

Instruments/NursingHomeOualitvInits/ MDS3QRAIManual.html
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ge pop®n ovtoAoyiac. Autd Ba BonBroel atn KaAlTeEPn dlaxeipian, emegepyaaio Kal

YEVIKG a&lomoinan tng oxeT{OPeVNg Ue TNV mapoxr @povTidag mANPopopioged.

Care Plan
Development Evaluati
Assessme (Mavo on
nt (MDS) aVATTTLENG OEI0AGV
(ekTipnon) (ppoVTIdAC) non
° o i ° ¢ *

Decision- Care Plan
Making (CAA) Implementatio
(Anyn n (oxédo
QATIOPACEWV) vAoTtoinong

@PPOVTIdAC)

5.2 MDS ONTOLOGY

H ouykekpiuyévn ovtoAoyia, mou ovopdaletalr MDS ontology €xel dnuiovpynBei pe 10
TPOypappa Protégé Kol omoTeAEiTal amé oUVOAIKA 20 KAAoelg. KAmoleg omo OuTéC

€X0ULV JIKEC TOUC UTIOKAGCOEIC, EVW KATIOIEC AANEC OXL.

O1 kKAdoelc eivat:

a. ldentification information (oToixeio TouTOTNTOQ)
b. Hearing, speech and vision (akor], opiAia, 6paan)
c. Cognitive patterns (yvwoTIK& oxrjuota)

d. Mood (6168¢ean)

6http://www.cms.gov/Medicare/Oualitv-Initiatives-Patient-Assessment-

Instruments/NursingHomeQualitvInitsyMDS30RA IManual.html

[79]


http://www.cms.gov/Medicare/Oualitv-Initiatives-Patient-Assessment-Instruments/NursingHomeQualitvInits/MDS30RA_IManual.html
http://www.cms.gov/Medicare/Oualitv-Initiatives-Patient-Assessment-Instruments/NursingHomeQualitvInits/MDS30RA_IManual.html

Behavior (cupmepipopd)

Preferences for customary routine and activités (mpoTIUACEIC yia TN ouvnon
pouTiva (KaBnuepivag) & dpaatnploTnTEC)

Functional status (A€1ITOUPYIKN KOTAOTAGN)

Bladder and Bowel (oupod6xog KOOTN & €VTEPO)

Active diagnoses (evepyn o1dyvwan)

Health condition (kotdotaaon vyeiac)

Swallowing/ Nutritional status (kotamoon/ d1aTPOPIKI) KOTACTAGH)

Oral/ dental status (katdotaon oTOUATOC/ GOVTIOV)

. Skin conditions (KotdoTtaon d¢PUOTOC)

Medications (@apuoKa)

Special treatments, procedures and programs (£101kEC Bepameiec, dladikaaoieg
& mpoypduuata)

Restraints (meplopiopoi)

Participation in assessment and goal setting (cuppeToxr otnv a&loAGynan Kal

TOV KOBOPIoPG aTOXO0L)

Care area assessment summary (mepiAngn ¢ a&loAdynong Tou TOPEQ

@POVTIdaC)
Correction request (aitnon d16p6wanc)

Assessment administration (a&loAoynan d10iknang)
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v (*E_Behavior v  G_Functional_Status

» fl EOIOO » GO0110
v - E0200 v ®Go120
» ®E0200A 4 o G0o120A
v - E0200B G0120B
I ®E0200BO 1 v flG0300
< E0200B1 » ®G0300A
1 ®E0200B2 1 » * G0O300B
1 .- E0200B3 » - G0300C
» * E0200C 1 4 « G0O300D
» fl EO300 : 4 MGO300E
v ®E0500 » G0400
4 ® E050UA v G0600
: » ®EO500B ® GO600A
: » -EB500¢ ® G0600B
» (P E0600 flG0600C
v fl E0800 ®G0600D
D E08000 ®G0600Z
®E08001 » 4 G0900
e E08002 ’ H_Bladder_and_Bowel
@ E08003 1 4 * HO100
» ®E0900 v H0200
v ®E1000 4 ®HO0200A
4 * E1000A t ®H0200B
» E1000B | 4 HO200BO
» OE1100 fi HO200B1
v F_Preferences_for_Customary_Routine_and_Actmtijes DHO0200B2
* t FO300 ®H0200B9
i ®F03000 » ®HO0200¢
L-®F03001 » fl HO300
» ®Fo400 v fl HO400
» fl FO500 ® H040DO
» fl FO600 | ®H04001
* fl FO70D H04002
| ®FD7000 ®H04003
m ®F07001 ®HO04009
» F0800 v fl HO500
» ®G_Functional_Status I ®H05000
®H05001
4 fl HO600
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# I_Active_Diagnoses v L_Oral/Dental_Status

t J_Health_Conditions v #L0200
I # #30100 I - LO200A
i t # 30200 L0O200B
i # 302000 L0200C
[ 1 302001 L0200D
> 30300 LO200E
> 30400 | t LO20OF
> 30500 I - L0200G
i » 30600 ..l L0200z
| v #30700 v M _Skin_Conditions
f 307000 » * M0100
307001 » M0150
| » 30800 M0210
> 30850 I « M02100
v 31100 M02101
31100A t M0300
h #311008B MO300A
31100C # M0300B
31100z > M0300C
I » #31300 > M0300D
> 31400 > MO300E
[* 31550 # MO300F
> 31700 > M0300G
> 31800 t - MO0610
> 31900 MOG610A
v K_Swallowing/Nutritional M0610B
I » #K0100 M0610C
> K0200 i » M0700
v K0300 > M0800
K03000 T M0900
K03001 f MO900A
K03002 i i M0O900AO
If~. KO0310 1 « M0900A1
v K0510 f t M0O900OB
» KO510A M0900C
». f KO510B M0900D
> K0510C # M1030
i » K0510D i » - M1040
> K0510z » - M1200
> K0700
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St Medications v . P_Restraints

. N0300 v P0100
. N0350 » < PO100A
« N0410 v .P0100B
L_Special_Treatments,. Procedures, And_Programs - P0100BO
- 00100 « P0100B1
00250 « P0100B2
« 00250A » * P0100C
« 002508 v .P01000
! i 4 00250C 4 P0100DO
4 00250C1 4 pU100D1
4 00250C2 4 P0100D2
00250C3 T * PO10OE
- 00250C4 4 PO100EO
#0025005 4 PO100EL
0025006 4 PO100E2
4 0025009 « PO10OF
» 00300 v »P0100G
T 00400 4 POIOOGO
» * 00400A 4 P0100G1
v * 004008 « P0100G2
4 00400B1 » PO100H
4 00400B2 Y 4 Q_Partlcipation_in_Assessment_and_Goal_Setting
4 00400B3 » |1 Q0100
-« 00400B4 v < QO03DO0
4 00400B5 » QO300A
00400B6 » QO0300B
» Ir004000 » ( Q0400
v # 00400D » F Q0490
4 00400D1 Y ( Q0500
4 00400D2 v - Q0500B
» # O0400E 4 Q050080
! v f 00400F 4 Q0500B1
| « 00400F1 4 Q0500B9
00400F2 v | Q0550
.« 00450 » - QO550A
» - 00500 » - QO05508B
-« 00600 V | Q0600
- 00700 -« Q06000
«+ Q06001
« Q06002
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V . V_Care_Area_Assessment_Summary v - Z_Assessment Administration

HRAARS L 70150
i » - VO100A
M 't - voloon I ®Z0150A
i - V0100BO1 1 ®Z0150B
i - vV0100B02 20200
i # Vv0100BO03 i ®Z0200A
I ®V0100B04 . C;Z#OZZSOOZOOB
i - V0100BO5
- V0100B06 I # Z0250A
« V0O100BO7 Z0250B
« V0O100B99 > Z0300
V0100C t Z0400
M il- # voiood > Z0400A
i - VO100E j » Z0400B
1 «VOIOOF \Y% Z0400C
> V0200 Z0400CD
v . X_Correction_Request * Z0400CSE
* X0150 hi Z0400CSI
v X0200 ) Z0400CT
X0200A I » ¢ 70400D
X0200C i T ®Z0400E
> X0300 Z0400ED
i ®X0400 Z0400ESE
X0500 hi ZO0400ESI
> X0600 1 # ZO0400ET
> X0700 » | Z0400F
i X0800 | v Z0400G
> X0900 Z0400GD
> X1050 f « Z0400GSE
» X1100 } * Z0400GSI
v 1 Z_Assessment_Administration i - Z0400GT
m $70100 »  Z0400H
> 70150 | » «Z204001
720200 | » 1 ZU400J
Z0200A > Z0400K
1 # Z20200B I ~ #720400L
> 20250 v < Z0500
» ®Z0300 f ®Z0500A
» ®Z0400 I Z0500B
> 20500

Eikdva 5.1 OAeg ol KAAOEIC

Aappavovtog vmdPn 6Tt 0 ApIBUOC TWV UTIOKAACEWY €ival onUAVTIKA UeYAAOC YIo
TO AGYO QUTO TAPOUCIACOUME EVOEIKTIKA KATOIEC UTOKAACEIC anmd v A KAJON

Kot B.
KAdaon A: umdpxouv ol UTIOKAATEIG

e Type of record (TUTOC Op)EiOL)
» Facility provider numbers (ap1BuO¢ TAPEXOPEVWV EYKATACTATEWV)
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Type of provider (tomoc mapoxéa)
Type of assessment (TUTOC 0€10AGYNGNC)

KAdon B: umdpxouv o1 UTOKAACELG

e Comatose (KOTAOTOON KWUATOC)

e Hearing (okon)

e Hearing aid (evioxuon akong)

e Speech clarity (kaBapotnta opiAiac)

EVOEIKTIKN avAALGOT KATIOIWY KAAGEWY KOl UTIOKAGCEWV
KAaon A

H kAdon out KwOIKOTOIED TANPOPOPIEC TOU  EPWTNUATOAOYIOU  TIOU
npoadlopifouvv povadikd KEBe KATOIKO, TO OTITI TOU OUTOC/N KOTOIKED KOl 0 AOyo¢

yla TNV a&loAdynaon.
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U untitled ontology 4 (http://www semdnticweb.org/xxx/ontologies/201 3/3/untitled ontology 4) : [C:\Progrdm Files\... .

Fie Edit View Reasoner Tools Refactor Window Help

| ~ J | + irtMcd-OrtolOgy-4INtp /Awww semanticweb orgfcxx/ontologies/2Q13/3Ajr*tted-or<otoqy-4) £

Annotation Properties Individuals DL Query OntoOrat Ontology Differences SPARQL Query

Active Ontology

T «MDS

v A0050

Object Properties Data Properties

Annotations Usag«

annotations

As

4 A00501
4 A00502 CN_sg

-
t A [Ititintjfi( titiuit Information CN _pl (
|
|
|

4 A00503 A

v - AO100

i
|
« AO100A ©G O L_

* AO100B Select Demographic Items: Obtain key Information to
* AOIOOC uniquely Identify each resident, nursing home, and reasons |«

» # A02Q0
» # A0310
» «A0410
» - AD500
» 9 A0600

- A0700
» a A0800

B A0900
P a A1000

» a A1200
v a Al1300

SubClass Of
MDS

Subclass Of (Anonymous Aicestot \

d A1300A
- A1300B
- A1300C
*A1300D

» # A1500

* aAlsIo

v «A1550

d A15S0A
d A1550B
- A1S50C

Eikdva 5.2 KAdon A Kat 0l UTTOKAGGELG TNG

H vmokAdon type of record ¢ KAGoONg A €MITPENEL OVAYVWOPION TOU TOTOU

@OKEAOL TOU KOTOIKOU KOl OiVEL EMIAOYEC OTIWC;

e Add new record (mpoaBrikn vEou QOKEAOL)
* Modify existing record (UETATPOTI TOU N UTIAPXOVTOC PAKEAOL)
* Inactivate existing record (adpavomnoinan Tov fdn VTIAPXOVTOG POKEAOL)

H umokAdon type of provider emTpEnel TNV avayvwpion Tou €idoug @opéa Kal divel

EMAOYEC OTIWG

e Nursing home (ynpokopeio)
e Swing bed (VOOOKOUEIOKO KPeRATI)
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v 4 A12002 |
{ uaﬁoa )
A12001 |
" 12005
LAE

w3083

b b v e PO P 33

Apese.
( aszonz
A01008
) A

ADYOOS |
L

T ADI0DC aa-et

A1E0C

ANEE

T AIE0A 1\ (AR e O |

AVS000

< AVS00Y

Al3oc
A2
A130D
Arxos

" A13004

AD4%Y

Apavz
A04 B

A0 b

amaene &

Eikdva 5.3 YnokAameiq tng A

KAdom B

H kAdon outr] KwOIKOTOIED TANPOQOPIEC TOU EPWTNPOTOAOYIOU TOU OQPOPOULY TNV

IKAVOTNTO TOUG/TNC KOTOIKOU VO OKOUEl (Ue PonBnTIKEC OUOKELEC OKONG, av
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XxpnaoigomololvTal), va KaToAaBaivel Kal va EMIKOIVWVED Pe GAAOUE KOl OV 0 KATOIKOC
BlvEl OMTIKOUG TEPIOPITUODE 1) BUOKOAIEG OV OxeTi(ovTal Ye 00BEVEIEC, TIOU €ival
KOIVEC 0€ NAIKIWPEVA ATOHO.

untitled ontology 4 (http://www.serndnticwcb.org/xxx/ontologies/201 3/3/untitled ontology 4) : [C:\Program FilesV.. |-

File Edit View Reasoner Tools Refactor Window Help
> | @ untited-ontotogy-4 (http //ww w semanticweb org/v»montologies/2013/3Ajntitled-orEology-4)

Annotation Properties Individuals CAM Viz DL Query OntoQraf Ontology Differences SPARQL Query

Active Ontology Entities Classes Obiject Properties Data Properties
archy B Hearing. Speech. And Vision Annotations Usage

n * Annotations B Hearing, Speech,_And_Vtsion

T - Thing Ainotations 2
4 Femae onp 000l
+ Male Bs

v * MDS
> A_Identlfication_lnformatior\ CN.sg OOOI
v B_Hearlng,_Speech,_And_Vislon B
» - BO0100

« B0200 comment QOO

4 802000 Hearing, Speech, and Vision: Document the residents ability

4 B02001 to hear, understand, and communicate with others and

4 B02002
4 802003
» - B0300 Description: B Hear
v - B06GO
4 B06000
4 B06001
4 B06002 SubClasi Of
Lo - wos 000G
* bobod
4 808000
4 B08001 SubClats Of (Aionymou* Aic**tor)
4 B0©002

. é]fﬁ%oos
"

« B10002
- B10003
004
> B
» - C_CognitivePatterns Disiomi Union Of *
4--#D_Mood

Eikdva 5.4 KAdon B

H unmokAdcon comatose a@opd To av 0 KATOIKOC ival o€ KOPUO KOl diVEl ETIAOYEC

* No (ox1)
* Yes (vai)

ZXETIKA PE TO av 0 KATOIKOC €XEl EMAOYN KWHPOTWON KatdoTaon/Kapio €udldkpitn

guveidnon.

H umokAdon hearing ava@épetal otnv IKAVOTNTO VO OKOUEL (ME OKOULOTIKO 1

OULOKEVEC EVIOXLONC OKONG AVETIONHO XPNOIPOTIOI00UEVEC)
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Adequate (emapknc)

Minimal difficulty (eAaxiotn duokoAia)
Moderate difficulty (uéTpia duakoAia)
Highly impaired (E€a1peTikd pelwpPevn)

80700 :-‘}—*—a — 807003

&

= = - 807001
CWDU e ) anng _Upeecr _ARd_\ISIon

7 81200 ' 3ss—i 812000
812001
| 802003

80200 s 34— 802003

| 802002
802001
10009
~ . 810003
\— s g g;g.——‘,fu“"'-,
e .3
L .
g 1-‘;,‘,..\\‘_“ 7”3 0001 )
\ .,‘I. gy . —
: 370001

CErem rb—.—e—";m'uu.u
Eikova 5.5 YrmokAdoelg tng B
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5.3 KQAIKAXZ ONTOAOIAX

H onutovpyia t¢ MDS Ontology otnpixbnke oTiq 0dnyiec Xpriong Tou AoyiouIKoU, ol
omoie¢ PBpiokovtal oe oapxeia popeng pdf, dlaBéciya elevBepa otV 10TOCEAISO
http://www.cms.gov/Medicare/Oualitv-Initiatives-Patient-Assessment-
Instruments/NursingHomeOualitvinits/MDS3QRAIManual.html

<?xml version-'1.0"?>

<IDOCTYPE Ontology [
<IENTITY xsd "http://www.w3.0rg/2001/XMLSchema#" >
<IENTITY xml "http://www.w3.0rg/XML/1998/namespace™ >
<IENTITY rdfs "http://www.w3.0rg/2000/01/rdf-schema#" >
<IENTITY rdf "http://www.w3.0rg/1999/02/22-rdf-syntax-ns#" >

<Ontology xmIns="http://www.w3.0rg/2002/07/owl#"

xml:base="http://www.semanticweb.org/xxx/ontologies/2013/3/untitled-ontology-

4
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlins: xml="http://www .w3.org/XML/1998/namespace"
ontologyIRI="http://www.semanticweb.org/xxx/ontologies/2013/3/untitled-

ontology-4">
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http://www
http://www.semanticweb.org/xxx/ontologies/2013/3/untitled-

<Prefix name-

IRI="http://www.semanticweb.org/xxx/ontologies/2013/3/untitled-ontology-4#7>
<Prefix name="owl" IRI="http://www.w3.0rg/2002/07/owI#"/>
<Prefix name="rdf" IRI="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"/>
<Preflx name="xsd" IRI="http://www.w3.0rg/2001/XMLSchema#"/>
<Prefix name="rdfs" IRI="http://www.w3.0rg/2000/01/rdf-schema#"/>
<Declaration>
<Class IRI="#37"/>
</Declaration>
<Declaration>
<Class IRI="#38"/>
</Declaration>
<Declaration>
<! - -comment 1 declare of class A. Identification Information........... -->
<Class IRI="#A00507>
</Declaration>
<Declaration>
<Class IRI="#A00501"/>
</Declaration>
<Declaration>
<! - - comment 2: declare of class D. Hearing, Speech and Vision............ -->
<Class IRI="#D0100"/>

</Declaration>
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<Declaration>
<Class IRI="#D01000"/>
</Declaration>
</Declaration>
<! - -comment 3: declare of class G. Functional Status............. -->
<Class IRI="#G0110"/>
</Declaration>
<Declaration>
Class IRI="#G0110A"/>
</Declaration>
<Declaration>
<! - - comment 4: declare of class J. Active Diagnoses................. -->
Class IRI="#J01007>
</Declaration>
<Declaration>
Class IRI="#J0100A7>
</Declaration>
<Declaration>
<! - -comment 5: declare of class M. Skin Conditions................. -->
Class IRI="#MO0300F2"/>
</Declaration>
<Declaration>
Class IRI="#M0300G"/>
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</Declaration>
<Declaration>
<! --comment 6: declare of class P. Restraints................... -->
<Class IRI="#P0100"/>
</Declaration>
<Declaration>
<Class IRI="#P0100A"/>
</Declaration>
<Declaration>
<! --comment 7: declare of class V. Care area assessment summary
<Class IRI="#V0100"/>
</Declaration>
<Declaration>
<Class IRI="#V0100A7>
</Declaration>
<Declaration>
<! - - comment 8: declare of class Z. Assessment administration.......
Class IRI="#Z0100"/>
</Declaration>
<Declaration>
Class IRI="#Z0100A"/>
</Declaration>
<Declaration>
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( )

<l --comment9:..cccveenn. -->

<AnnotationProperty IRI="http://attempto.ifi.uzh.ch/ace_lexicon#TV_vbg7>
<IRI>#is_in_a_Comatose_state</IRI>
<Literal datatypelRI="&rdf;PlainLiteral">is_in_a_Comatose_stated</Literal>
</AnnotationAssertion>

</Ontology>

<l—Generated by the OWL API (version 3.4.2) http://owlapi.sourceforge.net —70

0 O KwIKOG gival IBlAITEPA PEYGAOC Kat ag évtumn €kdoon word ekteivetal otig 681 geAidec. MNa 1o

AGy0 aUTO TOPOUCIAZETAl KOPUATI OUTOU.
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6 2YMIEPAZMATA

2TN ONUEPIVI] EMOXNA, TNV «EMOXN TNC TMANPOQOPIag», Ol TANPoQopie¢ Kal Kat’
EMEKTOON Ol YVwoel( dladidovtal pe TOAU ypriyopoug pubBuolC. AUTO  KAvel
EMPBEPANMEYVN TN XPAON OLOTNUATWY dlayeipiong yvwaong oamd KABe opyaviouo,
TPOKEIPEVOL VO MTOPEL va YIVETOlI OwOTr Kal amodOoTIKN dlaxEiplon Tou PEYAAoU
OYKOU TTANPOQOPIWY, TTOU KaBNUeEPIVA €lg€pxovTal ae auTov. Ot ovtoAoyieq pmopolv

va Bonbrigouv atnVv emiAuan autol Tou TPORAUATOC.

Ma 10 A0yo auTo, n O1EBV ayopd deixvel PeyaAo evOIOQEPOV YIa TIG OVTOAOYIEC Kal
TPOYMATOTIOIOUVTOL TIOAAEC EPEUVEC, TOU KOTELOUVOVTIOL OTNV  QVATTLEN TOU
ZnuoacotoAoyikol loTtol, TPOKEIWEVOL VO XpNnalPomolnBei atn dlaxeipion yvwaong JEow

OVTOAOYIWV.

O1 ovtoAoyieg €xovtag tnv duvatdTNTO NG MPOCEKTIKNC EMAOYAC KATOIWV Opwv,
10i¢ 0TaV LTTAPXOUV PETAEL TOUC MIKPEG O1OPOPEC, dNUIOLPYOLV €va GUVOAO OXETEWV
Tou KaBopilovtal omo S1AQOPEC TEXVIKEG KOl Ol OTOIEC OMOTEAOUY TN GNUOCIOAOYIKN
Baon yio TNV opoAoyio TOU EMIAEXTNKE. YTIAPXOULV TOAAG €pyaAeia, Tov Pmopolv va
Xpnaoigomoinfouv yia tnv dnuiovpyio ovioAoyiwv. Eva ané autd gival 1o mpdypapua
protégé, n Xprjon Tou omoiov €ival ApKETA EVKOAN Kal AmAN KOl OV amalTei 1010iTePEQ

YVWOEIC o€ aVATTUEN YAWooag OWL.
H ovtoloyia mou dnuiovpynBnke oto MAQicI0 TNE TOPOLOAC EQyATiog amOTEAEl pia

TPOCTABEIR yio TNV dNUIoVPYia OVTOAOYIWY, Ol OTIOiEC Ba Eival OXETIKEC PE TO XWPO

TNC vyeiac.
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SECTION A: IDENTIFICATION INFORMATION

Intent: The intent of this section is to obtain key information to uniquely identify each
resident, the home in which he or she resides, and the reasons for assessment.

A0O0O50: Type of Record

A0050. Type of Record

Enter Code 1. Add new record -+ Continue to A0100, Facility Provider Numbers
2. Modify existing record —» Continue to A0100, Facility Provider Numbers

= 3. Inactivate existing record —» Skip to X0150,TypeofProvider

Coding Instructions for A0S0, Type of Record

e Code 1, Add new record: ifthis is a new record that has not been previously
submitted and accepted in the QIES ASAP system. If this item is coded as 1, continue to
AO100 Facility Provider Numbers.

If there is an existing database record for the same resident, the same facility, the same
reasons for assessment/tracking, and the same date (assessment reference date, entry date,
or discharge date), then the current record is a duplicate and not a new record. In this
case, the submitted record will be rejected and not accepted in the QIES ASAP system
and a “fatal” error will be reported to the facility on the Final Validation Report.

* Code 2, Modify existing record: ifthis is a request to modify the MDS items for a
record that already has been submitted and accepted in the QIES ASAP system.

Ifthis item is coded as 2, continue to AO100, Facility Provider Numbers.

When a modification request is submitted, the QIES ASAP System will take the
following steps:

1. The system will attempt to locate the existing record in the QIES ASAP database for
this facility with the resident, reasons for assessment/tracking, and date (assessment
reference date, entry date, or discharge date) indicated in subsequent Section X
items.

2. Ifthe existing record is not found, the submitted modification record will be rejected
and not accepted in the QIES ASAP system. A “fatal” error will be reported to the
facility on the Final Validation Report.

3. Ifthe existing record is found, then the items in all sections of the submitted
modification record will be edited. If there are any fatal errors, the modification
record will be rejected and not accepted in the QIES ASAP system. The “fatal”
error(s) will be reported to the facility on the Final Validation Report.

4. Ifthe modification record passes all the edits, it will replace the prior record being
modified in the QIES ASAP database. The prior record will be moved to a history
file in the QIES ASAP database.
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A0O050: Type of Record (cont.)

e Code 3, Inactivate existing record: ifthis is a request to inactivate a record that
already has been submitted and accepted in the QIES ASAP system.

If this item is coded as 3, skip to X0150, Type of Provider.

When an inactivation request is submitted, the QIES ASAP system will take the following

steps:

1 The system will attempt to locate the existing record in the QIES ASAP system for
this facility with the resident, reasons for assessment/tracking, and date (assessment
reference date, entry date, or discharge date) indicated in subsequent Section X
items.

2. Ifthe existing record is not found in the QIES ASAP database, the submitted
inactivation request will be rejected and a “fatal” error will be reported to the facility
on the Final Validation Report.

3. All items in Section X of the submitted record will be edited. Ifthere are any fatal
errors, the current inactivation request will be rejected and no record will be
inactivated in the QIES ASAP system.

4. Ifthe existing record is found, it will be removed from the active records in the
QIES ASAP database and moved to a history file.

Identification of Record to be Modified/Inactivated

The Section X items from X0200 through X0700 identify the existing QIES ASAP database
assessment or tracking record that is in error. In this section, reproduce the information
EXACTLY as it appeared on the existing erroneous record, even if the information is incorrect.
This information is necessary to locate the existing record in the database.

Example: A MDS assessment for Joan L. Smith is submitted and accepted by the
QIES ASAP system. A data entry error is then identified on the previously submitted and
accepted record. When the encoder “data entered” the prior assessment for Joan L Smith,
he typed “John” by mistake. To correct this data entry error, the facility will modify the
erroneous record and complete the items in Section X including items under
Identification of Record to be Modified/Inactivated. When completing X0200A, the
Resident First Name, “John” will be entered in this item. This will permit the MDS
system to locate the previously submitted assessment that is being corrected. If the
correct name “Joan” were entered, the QIES ASAP system would not locate the prior
assessment.

The correction to the name from “John” to “Joan” will be made by recording “Joan” in the
“normal” A0500A, Resident First Name in the modification record. The modification record
must include all items appropriate for that assessment, not just the corrected name. This
modification record will then be submitted and accepted into the QIES ASAP system which
causes the desired correction to be made.
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A0100: Facility Provider Numbers

A0100. Facility Provider Numbers

A. National Provider Identifier (NPI):

B. CMS Certification Number (CCN):
I Pl

C. State Provider Number:

Item Rationale

» Allows the identification of the nursing home
submitting assessment.

Coding Instructions
* Nursing homes must have a National Provider
Number (NPI) and a CMS Certified Number (CCN).
» Enter the nursing home provider numbers:
A. National Provider Identifier (NPI)

B. CMS Certified Number (CCN)
C. State Provider Number (optional)

A0200: Type of Provider

A0200. Type of Provider

Enter Code Type of provider
| 1 Nursing home (SNF/NF)
2. Swing Bed

Item Rationale

» Allows designation of type of provider.
Coding Instructions

e Code 1, nursing home (SNF/NF): if a Medicare
skilled nursing facility (SNF) or Medicaid nursing
facility (NF).

< Code 2, swing bed: ifa hospital with swing bed
approval.

April 2012

CH 3: MDS Items [A]

DEFINITIONS

NATIONAL PROVIDER
IDENTIFIER (NPI) A unique
Federal number that identifies
providers of health care
services. The NPI applies to
the long-term care hospital and
all of its patients.

CMS CERTIFICATION
NUMBER (CCN) Replaces
the term “Medicare/Medicaid
Provider Number” in survey,
certification, and assessment-
related activities.

STATE PROVIDER
NUMBER Medicaid Provider
Number established by a state.

DEFINITION

SWING BED

A rural hospital with less than
100 beds that participates in
the Medicare program that has
CMS approval to provide post-
hospital SNF care. The hospital
may use its beds, as needed,
to provide either acute or SNF
care.
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A0310: Type of Assessment

A0310. Type of Assessment

Enter Cod« A. Federal OBRA Reason for Assessment
01 Admission assessment (required by day 14)
02. Quarterly review assessment
03. Annual assessment
04 Significant change in status assessment
05 Significant correction to prior comprehensive assessment
06 Significant correction to prior quarterly assessment
99. None ofthe above

m

B. PPS Assessment
PPS Scheduled Assessments for a Medicare Part A Stay
01. 5-day scheduled assessment
m 02. 14-day scheduled assessment
03 30-day scheduled assessment
04 60-day scheduled assessment
05. 90-day scheduled assessment
06 Readmission/retum assessment
PPS Unscheduled Assessments for a Medicare Part A Stay
07. Unscheduled assessment used for PPS (OMRA, significant or clinical change, or significant correction assessment)
Not PPS Assessment
99. None of the above

C. PPS Other Medicare Required Assessment - OMRA
0. No
1. Start oftherapy assessment
2. End of therapy assessment
3. Both Start and End of therapy assessment
4 Change of therapy assessment

Enter Code

Enter Code

)

EnterCode D. Isthisa Swing Bed clinical change assessment? Complete only if A0200 = 2

0 No

m] 1. Yes
EnterCode E. Isthis assessment the first assessment (OBRA, Scheduled PPS, or Discharge) since the most recent admission/entry or reentry?

0 No

[} 1 Yes

EnterCode F. Entry/dischargereporting
01 Entry tracking record
m 10. Discharge assessment-return not anticipated
11 Discharge assessment-return anticipated
12. Death in facility tracking record
99. None ofthe above

enterCode G. Type ofdischarge -Complete only if AO31COF = 10or 11
1. Planned
m] 2. Unplanned

For Comprehensive, Quarterly, and PPS Assessments, Entry and Discharge Records.
Item Rationale
» Allows identification of needed assessment content.
Coding Instructions for A0310, Type of Assessment
Enter the code corresponding to the reason or reasonsfor completing this assessment.

I the assessment is being completed for both Omnibus Budget Reconciliation Act (OBRA)-
required clinical reasons (A0310A) and Prospective Payment System (PPS) reasons (A0310B
and A0310C) all requirements for both types of assessments must be met. See Chapter 2 on
assessment schedules for details of these requirements.
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A0310: Type of Assessment (cont.)

Coding Instructions for AO310A, Federal OBRA Reason for
Assessment

» Document the reason for completing the assessment, using the categories of assessment
types. For detailed information on the requirements for scheduling and timing of the
assessments, see Chapter 2 on assessment schedules.

» Enter the number corresponding to the OBRA reason for assessment. This item contains
2 digits. For codes 01-06, enter “0” in the first box and place the correct number in the
second box. If the assessment is not coded 01-06, enter code “99”.

01. Admission assessment (required by day 14)

02.  Quarterly review assessment

03.  Annual assessment

04.  Significant change in status assessment

05.  Significant correction to prior comprehensive assessment
06.  Significant correction to prior quarterly assessment

99.  None of the above

Coding Tips and Special Populations

» Ifanursing home resident elects the hospice benefit, the nursing home is required to
complete an MDS significant change in status assessment. The nursing home is required
to complete a SCSA when they come off the hospice benefit (revoke). See Chapter 2 for
details on this requirement.

» Itis a CMS requirement to have a significant change in status assessment completed
EVERY time the hospice benefit has been elected, even if a recent MDS was done and
the only change is the election of the hospice benefit.

Coding Instructions for A0310B, PPS Assessment

» Enter the number corresponding to the PPS reason for completing this assessment. This
item contains 2 digits. For codes 01-07, enter “0” in the first box and place the correct
number in the second box. If the assessment is not coded as 01-07, enter code “99”.

» See Chapter 2 on assessment schedules for detailed
information on the scheduling and timing of the
assessments.

PPS Scheduled Assessments for a Medicare Part A Stay
01. 5-day scheduled assessment

DEFINITION

PROSPECTIVE
PAYMENT SYSTEM
(PPS)

Method of reimbursement in

02.  14-day scheduled assessment which Medicare payment is
03.  30-day scheduled assessment made based on the

04.  60-day scheduled assessment classification system of that
05.  90-day scheduled assessment service (e.g., resource

06. Readmission/retum assessment utilization groups, RUGs,

April 2012
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A0310: Type of Assessment (cont.)

PPS Unscheduled Assessments for Medicare Part A Stay
07.  Unscheduled assessment used for PPS (OMRA, significant change, or significant
correction assessment)
99.  None of the above

Coding Instructions for A0310C, PPS Other Medicare Required
Assessment—OVRA

e Code 0, no: ifthis assessment is not an OMRA.

 Code 1, Start of therapy assessment (OPTIONAL): with an assessment
reference date (ARD) that is 5 to 7 days after the first day therapy services are provided
(except when the assessment is used as a short stay assessment, see Chapter 6). No need
to combine with the 5-day assessment except for short stay. Only complete if therapy
RUG (index maximized), otherwise the assessment will be rejected.

* Code 2, End of therapy assessment: with an ARD that is 1to 3 days after the
last day therapy services were provided.

* Code 3, both the Start and End of therapy assessment: with an ARD that is
both 5 to 7 days after the first day therapy services were provided and that is 1to 3 days
after the last day therapy services were provided (except when the assessment is used as a
short stay assessment, see Chapter 6).

* Code 4, Change of therapy assessment: with an ARD that is Day 7 of the COT
observation period.

Coding Instructions for A0310D, Is This a Swing Bed Clinical Change
Assessment?

 Code 0, no: ifthis assessment is not a swing bed clinical change assessment.
* Code 1, yes: ifthis assessment is a swing bed clinical change assessment.

Coding Instructions for AO310E, Is This Assessment the First

Assessment (OBRA, PPS, or Discharge) since the Most Recent
Admission/Entry or Reentry?

e Code 0, no: if this assessment is not the first assessment since the most recent
admission/entry or reentry.

« Code 1, yes: ifthis assessment is the first assessment since the most recent
admission/entry or reentry.

Coding Tips and Special Populations

» AO0310E = 0 for any tracking record (entry or death in facility) because tracking records
are not considered assessments.
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A0310: Type of Assessment (cont.)

Coding Instructions for AO310F, Federal OBRA &PPS Entry/Discharge
Reporting

» Enter the number corresponding to the reason for completing this assessment or tracking
record. This item contains 2 digits. For code 01, enter “0” in the first box and place “1” in
the second box. If the assessment is not coded as “01” or “10 or “11” or “12,” enter “99”:

01. Entry tracking record

10. Discharge assessment-return not anticipated
11. Discharge assessment-return anticipated
12. Death in facility tracking record

99. None ofthe above

Coding Instructions for A0310G, Type of Discharge

» Code 1: iftype ofdischarge is a planned discharge.
« Code 2: iftype of discharge is an unplanned discharge.

A0410: Submission Requirement

A0410. Submission Requirement

EnterCode 1 Neither federal nor state required submission
2 State but not federal required submission (FOR NURSING HOMES ONLY)
[‘_l 3. Federal required submission

Item Rationale

» There must be a federal and/or state authority to submit MDS assessment data to the
MDS National Repository.

* Nursing homes must be certain they are submitting MDS assessments under the
appropriate authority. With this item, the nursing home indicates the submission
authority.

Steps for Assessment

1 Ask the nursing home administrator or representative which units in the nursing home are
Medicare certified, if any, and which units are Medicaid certified, if any.
2. ldentify all units in the nursing home that are not certified, if any.

» Ifsome or all of the units in the nursing home are neither Medicare nor Medicaid
certified, ask the nursing home administrator or representative whether the State has
authority to collect MDS information for residents on units that are neither Medicare nor
Medicaid certified.
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A0410: Submission Requirement (cont.)

Coding Instructions

e Code 1, neither federal nor state required submission: ifthe MDS record is
for a resident on a unit that is neither Medicare nor Medicaid certified, and the state does
not have authority to collect MDS information for residents on this unit. If the record is
submitted, it will be rejected and all information from that record will be purged.

e Code 2, State but not federal required submission: ifthe MDS record is for a

resident on a unit that is neither Medicare nor Medicaid certified, but the state has
authority, under state licensure or other requirements, to collect MDS information for
these residents.

e Code 3, Federal required submission: if the MDS record is for a resident on a
Medicare and/or Medicaid certified unit. There is CMS authority to collect MDS
information for residents on this unit.

A0500: Legal Name of Resident

A0500. Legal Name of Resident

A. First name: B. Middle initial:
........................................................ O
C. Lastname: | | | | | | | D. Suffix:
Item Rationale DEEINITION
» Allows identification of resident LEGAL NAME

Patient’s name as it appears

» Also used for matching each of the resident’s records :
on the Medicare card. I[fthe

Steps for Assessment patient is not enrolled in the
Medicare program, use the
1 Ask resident, family, significant other, guardian, or patient’s name as it appears on
legally authorized representative. a Medicaid card or other
2. Check the resident’s name on his or her Medicare card, government-issued document.

or if not in the program, check a Medicaid card or other
government-issued document.

Coding Instructions

Useprinted letters. Enter in thefollowing order:

A First Name

B. Middle Initial (if the resident has no middle initial, leave Item A0500B blank; if the
resident has two or more middle names, use the initial of the first middle name)

C. Last Name

D Suffix (e.g., Jr./Sr.)
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A0600: Social Security and Medicare Numbers

A0600.

Social Security and Medicare Numbers
A. Social Security Number:

H I H

8. Medicare number (or comparable railroad insurance number):

L1 i TTTT

Item Rationale

Allows identification of the resident.
Allows records for resident to be matched in system.

Coding Instructions

AOTO

A0700.

Enter the Social Security Number (SSN) in AO600A,
one number per space starting with the leftmost space.
If no social security number is available for the
resident (e.g., if the resident is a recent immigrant or a
child) the item may be left blank.

Enter Medicare number in AO600B exactly as it
appears on the resident’s documents.

I the resident does not have a Medicare number, a
Railroad Retirement Board (RRB) number may be
substituted. These RRB numbers contain both letters
and numbers. To enter the RRB number, enter the first
letter of the code in the leftmost space followed by one
letter/digit per space. If no Medicare number or RRB
number is known or available, the item may be left
blank.

For PPS assessments (A0310B = 01, 02, 03, 04, 05, 06,
and 07), either the SSN (A0600A) or Medicare
number/RRB number (A0600B) must be present and
both may not be blank.

A0600B can only be a Medicare (HIC) number or a
Railroad Retirement Board number.

0: Medicaid Number

Medicaid Number -Enterif pending, "N"if nota Medicaid recipient

Item Rationale

Assists in correct resident identification.

April 2012

DEFINITIONS

SOCIAL SECURITY
NUMBER

A tracking number assigned
to an individual by the U.S.
Federal government for
taxation, benefits, and
identification purposes.

MEDICARE NUMBER
(OR COMPARABLE
RAILROAD
INSURANCE NUMBER)
An identifier assigned to an
individual for participation in
national health insurance
program. The Medicare
Health Insurance identifier
may be different from the
resident’s social security
number (SSN), and may
contain both letters and
numbers. For example,
many residents may receive
Medicare benefits based on
a spouse’s Medicare

eligibility.
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A0700: Medicaid Number (cont.)
Coding Instructions

* Record this number if the resident is a Medicaid recipient.
» Enter one number per box beginning in the leftmost box.
* Recheck the number to make sure you have entered the digits correctly.

» Entera“+” inthe leftmost box if the number is pending. If you are notified later that the
resident does have a Medicaid pumber, just include it on the next assessment.

» Ifnot applicable because the resident is not a Medicaid recipient, enter “N” in the
leftmost box.

Coding Tips and Special Populations

* To obtain the Medicaid number, check the resident’s Medicaid card, admission or
transfer records, or medical record.

e Confirm that the resident’s name on the MDS matches the resident’s name on the
Medicaid card.

» It is not necessary to process an MDS correction to add the Medicaid number on a prior
assessment. However, a correction may be a State-specific requirement.

A0800: Gender

T R B R 1 T o
Enter Code . 1. Male
2. Female

Item Rationale

e Assists in correct identification.
» Provides demographic gender specific health trend information.

Coding Instructions

e Code 1: ifresident is male.
e Code 2: ifresident is female.

Coding Tips and Special Populations

* Resident gender on the MDS should match what is in the Social Security system.

A0900: Birth Date
A0900. Birth Date

Month Day Year
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A0900: Birth Date (cont.)
ltem Rationale

e Assists in correct identification.
» Allows determination of age.

Coding Instructions

» Fill in the boxes with the appropriate birth date. If the complete birth date is known, do
not leave any boxes blank. If the month or day contains only a single digit, fill the first
box in with a “0.” For example: January 2, 1918, should be entered as 01-02-1918.

» Sometimes, only the birth year or the birth year and birth month will be known. These
situations are handled as follows:

— Ifonly the birth year is known (e.g., 1918), then enter the year in the “year” portion
of A0900, and leave the “month” and “day” portions blank. If the birth year and birth
month are known, but the day of the month is not known, then enter the year in the
“year” portion of A0900, enter the month in the “month” portion of A0900, and leave
the “day” portion blank.

AL1000: Race/Ethnicity

A1000. Race/Ethnkity

| Check all that apply
A American Indian or Alaska Native

. Asian
. Black or African American
. Hispanic or Latino

. Native Hawaiian or Other Pacific Islander

o O DDDD

m m g O W

White

Item Rationale

» This item uses the common uniform language approved by the Office of Management
and Budget (OMB) to report racial and ethnic categories. The categories in this
classification are social-political constructs and should not be interpreted as being
scientific or anthropological in nature.

» Provides demographic race/ethnicity specific health trend information.

» These categories are NOT used to determine eligibility for participation in any Federal
program.
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AL1000: Race/Ethnicity (cont.)

Steps for Assessment: Interview
Instructions

1 Ask the resident to select the category or categories that
most closely correspond to his or her race/ethnicity from
the list in A 1000.

* Individuals may be more comfortable if this and the
preceding question are introduced by saying, “We
want to make sure that all our residents get the best
care possible, regardless of their race or ethnic
background. We would like you to tell us your
ethnic and racial background so that we can review
the treatment that all residents receive and make
sure that everyone gets the highest quality of care”
(Baker et al., 2005).

2. Ifthe resident is unable to respond, ask a family
member or significant other.

3. Category definitions are provided to resident or family
only if requested by them in order to answer the item.

4. Respondents should be offered the option of selecting
one or more racial designations.

5. Only ifthe resident is unable to respond and no family
member or significant other is available, observer
identification or medical record documentation may be
used.

Coding Instructions

Check all that apply.

» Enter the race or ethnic category or categories the
resident, family or significant other uses to identify
him or her.
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CH 3: MDS Items [A]

DEFINITIONS

RACE/ETHNICITY

AMERICAN INDIAN OR
ALASKA NATIVE

A person having origins in any
of the original peoples of North
and South America (including
Central America), and who
maintains tribal affiliation or
community attachment.
ASIAN

A person having origins in any
of the original peoples of the
Far East, Southeast Asia, or
the Indian subcontinent
including, for example,
Cambodia, China, India,
Japan, Korea, Malaysia,
Pakistan, the Philippine
Islands, Thailand, Vietnam.
BLACK OR AFRICAN
AMERICAN

A person having origins in any
of the black racial groups of
Africa. Terms such as “Haitian”
or “Negro” can be used in
addition to “Black” or “African
American.”

HISPANIC OR LATINO

A person of Cuban, Mexican,
Puerto Rican, South or Central
American or other Spanish
culture or origin regardless of
race. The term “Spanish
Origin™ can be used in addition
to “Hispanic” or “Latino.”
NATIVE HAWAIIAN OR
OTHER PACIFIC
ISLANDER

A person having origins in any
of the original peoples of
Hawaii, Guam, Samoa, or
other Pacific Islands.

WHITE

A person having origins in any
of the original peoples of
Europe, the Middle East, or
North Africa.
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AL1100: Language

A1100. Language

Enter Cod«

o

A Does the resident need or want an interpreter to communkate with a doctor or health care staff?
0. No
1. Yes—» Specify in A1100B, Preferred language
9 Unableto determine

B. Preferred language:

|1 L

Item Rationale

Health-related Quality of Life

* Inability to make needs known and to engage in social interaction because of a language
barrier can be very frustrating and can result in isolation, depression, and unmet needs.

» Language barriers can interfere with accurate assessment.

Planning for Care

* When a resident needs or wants an interpreter, the nursing home should ensure that an
interpreter is available.

» An alternate method of communication also should be made available to help to ensure
that basic needs can be expressed at all times, such as a communication board with
pictures on it for the resident to point to (if able).

» Identifies residents who need interpreter services in order to answer interview items or
participate in consent process.

Steps for Assessment

1

g owd

Ask the resident if he or she needs or wants an interpreter to communicate with a doctor or
health care staff.

I the resident is unable to respond, a family member or significant other should be asked.

If neither source is available, review record for evidence of a need for an interpreter.

Ifan interpreter is wanted or needed, ask for preferred language.

It is acceptable for a family member or significant other to be the interpreter if the resident is
comfortable with it and if the family member or significant other will translate exactly what
the resident says without providing his or her interpretation.

Coding Instructions for A1100A

e Code 0, no: ifthe resident (or family or medical record if resident unable to
communicate) indicates that the resident does not want or need an interpreter to
communicate with a doctor or health care staff.

 Code 1, yes: ifthe resident (or family or medical record if resident unable to
communicate) indicates that he or she needs or wants an interpreter to communicate with
a doctor or health care staff. Specify preferred language. Proceed to 1100B and enter the
resident’s preferred language.

e Code 9, unable to determine: ifno source can identify whether the resident wants
or needs an interpreter.
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A1100: Language (cont.)
Coding Instructions for A1100B

» Enter the preferred language the resident primarily speaks or understands after
interviewing the resident and family, observing the resident and listening, and reviewing
the medical record.

Coding Tips and Special Populations

* An organized system of signing such as American Sign Language (ASL) can be reported
as the preferred language if the resident needs or wants to communicate in this manner.

A1200: Marital Status

A1200. Marital Status

1. Never married

2 Married

3 Widowed
4 Separated
5. Divorced

Item Rationale

» Allows understanding of the formal relationship the resident has and can be important for
care and discharge planning.

» Demographic information.

Steps for Assessment

1 Ask the resident about his or her marital status.
2. Ifthe resident is unable to respond, ask a family member or other significant other.
3. If neither source can report, review the medical record for information.

Coding Instructions
» Choose the answer that best describes the current marital status of the resident and enter

the corresponding number in the code box:
1. Never Married

Married

Widowed

Separated

Divorced

a bk wbN
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A1300: Optional Resident Items

A1300. Optional Resident Items
|'A. Medical record number:

HNEEEEEEEEER

B. Room number:

80 O I N

C. Name by which resident prefers to be addressed:

N 0 N P i

| D. Lifetime occupation(s) - put */" between two occupations:

0 R I I S O O

Item Rationale

» Some facilities prefer to include the nursing home medical record number on the MDS to
facilitate tracking.

» Some facilities conduct unit reviews of MDS items in addition to resident and nursing
home level reviews. The unit may be indicated by the room number.

» Preferred name and lifetime occupation help nursing home staff members personalize
their interactions with the resident.

» Many people are called by a nickname or middle name throughout their life. It is
important to call residents by the name they prefer in order to establish comfort and
respect between staff and resident. Also, some cognitively impaired or hearing impaired
residents might have difficulty responding when called by their legal name, if it is not the
name most familiar to them.

» Others may prefer a more formal and less familiar address. For example, a physician
might appreciate being referred to as “Doctor.”

* Knowing a person’s lifetime occupation is also helpful for care planning and
conversation purposes. For example, a carpenter might enjoy pursuing hobby shop
activities.

* These are optional items because they are not needed for CMS program function.

Coding Instructions for A1300A, Medical Record Number

» Enter the resident’s medical record number (from the nursing home medical record,
admission office or Health Information Management Department) if the nursing home
chooses to exercise this option.

Coding Instructions for A1300B, Room Number

» Enter the resident’s room number if the nursing home chooses to exercise this option.

Coding Instructions for A1300C, Name by Which Resident Prefers to
Be Addressed
» Enter the resident’s preferred name. This field captures a preferred nickname, middle
name, or title that the resident prefers staff use.

» Obtained from resident self-report or family or significant other if resident is unable to
respond.
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A1300: Optional Resident Items (cont.)
Coding Instructions for A1300D, Lifetime Occupation(s)

» Enter the job title or profession that describes the resident’s main occupation(s) before
retiring or entering the nursing home. When two occupations are identified, place a slash
(/) between each occupation.

* The lifetime occupation ofa person whose primary work was in the home should be
recorded as “homemaker.” For a resident who is a child or a mentally
retarded/developmentally delayed adult resident who has never had an occupation, record
as “none.”

A1500: Preadmission Screening and Resident Review (PASRR)

A1500. Preadmission Screening and Resident Review (PASRR)
Complete only if AO310A =01,03,04, or 05

I$the resident currently considered by the state level Il PASRR process to have serious mental illness and/or intellectual disability
( mental retardation™ in federal regulation) or a related condition?

o 0. No —» Skip to A 1550, Conditions Related to ID/DD Status
1 Yes—» Continueto A1510, Level Il Preadmission Screening and Resident Review (PASRR) Conditions
9. Not a Medicaid-certified unit —» Skip to A1550, Conditions Related to ID/DD Status

Item Rationale
Health-related Quality of Life

» All individuals who are admitted to a Medicaid certified nursing facility must have a
Level | PASRR completed to screen for possible mental illness (M), intellectual
disability (ID), (“mental retardation” (MR) in federal regulation), or related conditions
regardless of the resident’s method of payment (please contact your local State Medicaid
Agency for details regarding PASRR requirements and exemptions).

* Individuals who have or are suspected to have MI/ID or related conditions may not be
admitted to a Medicaid-certified nursing facility unless approved through Level I
PASRR determination. Those residents covered by Level Il PASRR process may require
certain care and services provided by the nursing home, and/or specialized services
provided by the State.

* A resident with Ml or ID must have a Resident Review (RR) conducted when there is a
significant change in the resident’s physical or mental condition. Therefore, when a
significant change in status MDS assessment is completed for a resident with Ml or ID,
the nursing home is required to notify the State mental health authority, intellectual
disability or developmental delay disability authority (depending on which operates in
their State) in order to notify them of the resident’s change in status. Section
1919(e)(7)(B)(iii) of the Social Security Act requires the notification or referral for a
significant change.l

Enter Code

1 The statute may also be referenced as 42 USC 1396r(e)(7)(B)(iii). Note that as of this revision date the statute
supersedes Federal regulations at 42 CFR 483.114(c), which still reads as requiring annual resident review. The
regulation has not yet been updated to reflect the statutory change to resident review upon significant change in
condition.
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A1500: Preadmission Screening and Resident Review (PASRR)
(cont.)

» Each State Medicaid agency might have specific processes and guidelines for referral,
and which types of significant changes should be referred. Therefore, facilities should
become acquainted with their own State requirements.

* Please see https://www.cms.gOv/PASRR/01 Overview.asp for CMS information on
PASRR.

Planning for Care
* The Level Il PASRR determination and the evaluation report specify services to be
provided by the nursing home and/or specialized services defined by the State.

» The State is responsible for providing specialized services to individuals with MI/ID. In
some States specialized services are provided to residents in Medicaid-certified facilities
(in other States specialized services are only provided in other facility types such as a
psychiatric hospital). The nursing home is required to provide all other care and services
appropriate to the resident’s condition.

» The services to be provided by the nursing home and/or specialized services provided by
the State that are specified in the Level Il PASRR determination and the evaluation report
should be addressed in the plan of care.

» Identifies individuals who are subject to Resident Review upon change in condition.
Steps for Assessment

1 Complete if AO310A =01, 03, 04 or 05 (admission assessment, annual assessment,
significant change in status assessment, significant correction to prior comprehensive
assessment).

2. Review the Level | PASRR form to determine whether a Level Il PASRR was required.
3. Review the PASRR report provided by the State if Level Il screening was required.

Coding Instructions

* Code O, no: and skip to A1550, Conditions Related to ID/DD Status, ifany of the
following apply:

— PASRR Level | screening did not result in a referral for Level Il screening, or

— Level Il screening determined that the resident does not have a serious mental illness
and/or intellectual disability or related condition, or

— PASRR screening is not required because the resident was admitted from a hospital
after requiring acute inpatient care, is receiving services for the condition for which
he or she received care in the hospital, and the attending physician has certified
before admission that the resident is likely to require less than 30 days of nursing
home care.
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A1500: Preadmission Screening and Resident Review (PASRR)
(cont.)

e Code 1, yes: ifPASRR Level Il screening determined that the resident has a serious

mental illness and/or intellectual disability or related condition, and continue to A1510,
Level Il Preadmission Screening and Resident Review (PASRR) Conditions.

* Code 9, not a Medicaid-certified unit; if bed is not in a Medicaid-certified
nursing home. Skip to A1550, Conditions Related to ID/DD Status. The PASRR process
does not apply to nursing home units that are not certified by Medicaid (unless a State
requires otherwise) and therefore the question is not applicable.

— Note that the requirement is based on the certification of the part of the nursing home
the resident will occupy. In a nursing home in which some parts are Medicaid
certified and some are not, this question applies when a resident is admitted, or
transferred to, a Medicaid certified part of the building.

AL1510: Level Il Preadmission Screening and Resident Review
(PASRR) Conditions

A1510. Level Il Preadmission Screening and Resident Review (PASRR) Conditions
Complete only if AO310A =01,03,04, or 05
| Check all that apply

O A Serious mental illness
0O 6. Intellectual Disability ( mental retardation™ in federal regulation)
m]

C. Other related conditions

Steps for Assessment

1 Complete if AO310A =01, 03, 04 or 05 (admission assessment, annual assessment,
significant change in status assessment, significant correction to prior comprehensive
assessment).

2. Check all that apply.
Coding Instructions

e Code A, Serious mental illness: ifresident has been diagnosed with a serious
mental illness.

e Code B, Intellectual Disability (“mental retardation” in federal
regulation): if resident has been diagnosed with intellectual disability (or “mental
retardation”).

e Code C, Other related conditions: if resident has been diagnosed with other
related conditions.
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A1550: Conditions Related to Intellectual Disability/Developmental
Delay (ID/DD) Status

A1S50. Conditions Related to ID/DD Status
If the resident is 22 years of age or older, complete only if AO310A = 01
If the resident is 21 years of age or younger, complete only if AO310A =01,03,04, or 05
| Check all conditions that are related to ID/DD status that were manifested before age 22, and are likely to continue indefinitely
ID/DD With Organic Condition

o A Down syndrome

B. Autism

o C. Epilepsy

o D. Other organic condition related to ID/DD
ID/DD Without Organic Condition

E. ID/DD with no organic condition

No ID/DD

o Z. None of the above

Item Rationale DEFINITIONS

* To document conditions associated with intellectual

or developmental delay disabilities. DOWN SYNDROME

A common genetic disorder in

Steps fOI’ Assessment which a child is born with 47
1 Ifresident is 22 years of age or older on the assessment rather than 46 chromosomes,
reference date, complete only if AO310A = 01 resulting in developmental

(admission assessment)_ delayS, intellectual dlsablllty,
. . low muscle tone, and other
2. Ifresident is 21 years of age or younger on the possible effects.
assessment reference date, complete if AO310A =01, 03,
04, or 05 (admission assessment, annual assessment, AUTISM
significant change in status assessment, significant A developmental disorder that

is characterized by impaired
social interaction, problems

Codlng Instructions with verbal and nonverbal

« Check all conditions related to ID /DD status that communication, and unusual,
were present before age 22. repetitive, or severely limited

. . activities and interests.
* When age of onset is not specified, assume that the

condition meets this criterion AND is likely to EPILEPSY
continue indefinitely. A common chronic neurological

« Code A: if Down syndrome is present. disorder that is characterized
by recurrent unprovoked

e Code B: ifautism is present. seizures.

correction to prior comprehensive assessment).

« Code C: ifepilepsy is present.
e Code D: if other organic condition related to ID/DD is present.
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AL550: Conditions Related to Intellectual ~ DEFINITION

Disability/Developmental Delay (ID/DD) OTHER ORGANIC

Status (cont.) CONDITION RELATED TO
ID/DD

« Code E: ifan ID/DD condition is present but the
resident does not have any of the specific conditions o ; .
conditions include congenital

listed. syphilis, maternal intoxication,

« Code Z: if ID/DD condition is not present. mechanical injury at birth,
prenatal hypoxia, neuronal lipid
storage diseases,
phenylketonuria (PKU),
neurofibromatosis,
microcephalus,
macroencephaly,
meningomyelocele, congenital
hydrocephalus, etc.

Examples of diagnostic

A1600: Entry Date (date of this
admission/entry or reentry into the facility)

A1600. Entry Date (date of this admission/entry or reentry into the facility)

Month Day Year
Item Rationale DEFINITION
» To document the date of admission/entry or reentry ENTRY DATE
into the nursing home. The initial date of admission to
) . the nursing facility, or the date
Coding Instructions the resident most recently
o returned to your nursing facility
» Enter the most recent date of admission/entry or after being discharged.

reentry to this nursing home. Use the format: Month-
Day-Year: XX-XX-XXXX. For example, October 12, 2010, would be entered as 10-12-
2010.

ALT700: Type of Entry

A1700. Type of Entry

EnteiCode , Admission
2. Reentry

Item Rationale
» Captures whether date in A 1600 is an admission/entry or reentry date.

Coding Instructions
e Code 1, admission/entry: when one of the following occurs:
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ALT700: Type of Entry (cont.)

1 resident has never been admitted to this facility before; OR

2. resident has been in this facility previously and was discharged prior to completion of
the OBRA admission assessment; OR

3. resident has been in this facility previously and was discharged return not anticipated;
OR

4. resident has been in this facility previously and was discharged return anticipated and
did not return within 30 days of discharge.

Code 2, reentry: when all 3 of the following occurred prior to the this entry, the

resident was:

1 admitted to this nursing home (i.e., OBRA admission assessment was completed ),
AND

2. discharged return anticipated, AND

3. returned to facility within 30 days of discharge.

Coding Tips and Special Populations

Swing bed facilities will always code the resident’s entry as an admission, “1’°, since an
OBRA Admission assessment must have been completed to code as a reentry. OBRA
Admission assessments are not completed for swing bed residents.

In determining if a resident returns to the facility within 30 days, the day of discharge
from the facility is not counted in the 30 days. For example, a resident is discharged
return anticipated on December 1 would need to return to the facility by December 31 to
meet the “within 30 day” requirement.

AL1800: Entered From

A1800. Entered From

01. Community (private home/apt, board/care, assisted living, group home)

nter §octe - .
I l | 02. Another nursing home or swing bed

03. Acute hospital

04 Psychiatric hospital

05. Inpatient rehabilitation facility
06 ID/DD facility

07. Hospice

09 Long Term Care Hospital (LTCH)
99. Other

Item Rationale

Understanding the setting that the individual was in immediately prior to nursing home
admission informs care planning and may also inform discharge planning and
discussions.

Demographic information.

Steps for Assessment

1 Review transfer and admission records.
2. Ask the resident and/or family or significant others.
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A1800: Entered From (cont.)

Coding Instructions

Enter the 2-digit code that corresponds to the location or
program the resident was admittedfrom for this admission.

CH 3: MDS Items [A]

DEFINITION

DEFINITIONS PRIVATE
HOME OR APARTMENT

April 2012

Any house, condominium, or
Code 01, community (private home/apt, apartment in the community
board/care, assisted living, group home): if ~ whether owned by the resident
the resident was admitted from a private home, or another person. Also

apartment, board and care, assisted living facility or included in this category are
retirement communities and

roup home.
group ] ] independent housing for the
Code 02, another nursing home or swing elderly.
bed: if the resident was admitted from an institution BOARD AND CARE/
(or a distinct part of an institution) that is primarily ASSISTED LIVING/

engaged in providing skilled nursing care and related GROUP HOME A non-
services for residents who require medical or nursing institutional community
care or rehabilitation services for injured, disabled, or  (esigential setting that includes

sick persons. Includes swing beds. services of the following types:
Code 03, acute hospital: ifthe resident was home health services,
admitted from an institution that is engaged in homemaker/personal care

providing, by or under the supervision of physicianse ~ Services, or meal services.

for inpatients, diagnostic services, therapeutic

services for medical diagnosis, and the treatment and care of injured, disabled, or sick
persons.

Code 04, psychiatric hospital: if the resident was admitted from an institution that
is engaged in providing, by or under the supervision of a physician, psychiatric services
for the diagnosis and treatment of mentally ill residents.

Code 05, inpatient rehabilitation facility (IRF): ifthe resident was admitted
from an institution that is engaged in providing, under the supervision of physicians,
services for the rehabilitation of injured, disabled or sick persons. Includes IRFs that are
units within acute care hospitals.

Code 06, ID/DD facility: if the resident was admitted from an institution that is
engaged in providing, under the supervision of a physician, any health and rehabilitative
services for individuals who have intellectual or developmental delay disabilities.
Code 07, hospice: ifthe resident was admitted from a program for terminally ill
persons where an array of services is necessary for the palliation and management of
terminal illness and related conditions. The hospice must be licensed by the State as a
hospice provider and/or certified under the Medicare program as a hospice provider.
Includes community-based or inpatient hospice programs.

Code 09, long term care hospital (LTCH): if the patient was admitted from a
hospital that is certified under Medicare as a short-term, acute-care hospital which has
been excluded from the Inpatient Acute Care Hospital Prospective Payment System
(IPPS) under 81886(d)((1)(B)(iv) ofthe Social Security Act. For the purpose of Medicare
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A1800: Entered From (cont.)

payment, LTCHs are defined as having an average inpatient length of stay (as determined
by the Secretary) of greater than 25 days.

e Code 99, other: if the resident was admitted from none of the above.

Coding Tips and Special Populations
e Ifan individual was enrolled in a home-based hospice program enter 07, Hospice,
instead of 01, Community.

A2000: Discharge Date

A2000. Discharge Date
Complete only if AO310OF = 10,11, 0r 1 2

Month Day Year

Item Rationale

* Closes case in system.

Coding Instructions

» Enter the date the resident was discharged (whether or not return is anticipated). This is
the date the resident leaves the facility.

» For discharge assessments, the discharge date (A2000) and ARD (A2300) must be the
same date.

» Do not include leave of absence or hospital observational stays less than 24 hours unless
admitted to the hospital.

e Obtain data from the medical, admissions or transfer records.

Coding Tips and Special Populations

» Ifaresident was receiving services under SNF Part A PPS, the discharge date may be
later than the end of Medicare stay date (A2400C).

A2100: Discharge Status

A2100. Discharge Status
Complete only if AO310F = 10,11, or 12
EnterCode 01 Community (private home/apt., board/care, assisted living, group home)
02 Another nursing home or swing bed
I I I 03. Acute hospital
04 Psychiatric hospital
OS. Inpatient rehabilitation facility
06 ID/DD facility
07. Hospice
08 Deceased
09 Long Term Care Hospital (LTCH)
99 Other
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A2100: Discharge Status (cont.)

Item Rationale

Demographic and outcome information.

Steps for Assessment

1 Review the medical record including the discharge plan and discharge orders for
documentation of discharge location.

Coding Instructions

Select the 2-digit code that corresponds to the resident’s discharge status.

Code 01, community (private home/apt., board/care, assisted living,
group home): if discharge location is a private home, apartment, board and care,
assisted living facility, or group home.

Code 02, another nursing home or swing bed: ifdischarge location is an
institution (or a distinct part of an institution) that is primarily engaged in providing
skilled nursing care and related services for residents who require medical or nursing care
or rehabilitation services for injured, disabled, or sick persons. Includes swing beds.

Code 03, acute hospital: ifdischarge location is an institution that is engaged in
providing, by or under the supervision of physicians for inpatients, diagnostic services,
therapeutic services for medical diagnosis, and the treatment and care of injured,
disabled, or sick persons.

Code 04, psychiatric hospital: if discharge location is an institution that is
engaged in providing, by or under the supervision of a physician, psychiatric services for
the diagnosis and treatment of mentally ill residents.

Code 05, inpatient rehabilitation facility: ifdischarge location is an institution
that is engaged in providing, under the supervision of physicians, rehabilitation services
for the rehabilitation of injured, disabled or sick persons. Includes IRFs that are units
within acute care hospitals.

Code 06, ID/DD facility: if discharge location is an institution that is engaged in
providing, under the supervision of a physician, any health and rehabilitative services for
individuals who have intellectual or developmental delay disabilities.

Code 07, hospice: ifdischarge location is a program for terminally ill persons where
an array of services is necessary for the palliation and management of terminal illness and
related conditions. The hospice must be licensed by the State as a hospice provider and/or
certified under the Medicare program as a hospice provider. Includes community-based
(e.g., home) or inpatient hospice programs.

Code 08, deceased: ifresident is deceased.

Code 09, long term care hospital (LTCH): ifthe patient was discharged from a
hospital that is certified under Medicare as a short-term, acute-care hospital which has
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A2100: Discharge Status (cont.)

been excluded from the Inpatient Acute Care Hospital Prospective Payment System
(IPPS) under §1886(d)(( D(B)(iv) of the Social Security Act. For the purpose of Medicare
payment, LTCHs are defined as having an average inpatient length of stay (as determined
by the Secretary) of greater than 25 days.

e« Code 99, other: ifdischarge location is none of the above.

A2200: Previous Assessment Reference Date for Significant
Correction

A2200. Previous Assessment Reference Date for Significant Correction
Complete only if AO310A =05 or 06

Month Day Y ear

Item Rationale

* To identify the ARD of a previous comprehensive or quarterly assessment (A0310A = 05
or 06) in which a significant error is discovered.

Coding Instructions

» Complete only if AO310A = 05 (Significant correction to prior comprehensive
assessment) or A0O310A = 06 (Significant correction to prior quarterly assessment).

» Enter the ARD of the prior comprehensive or quarterly assessment in which a significant
error has been identified and a correction is required.

A2300: Assessment Reference Date

A2300. Assessment Reference Date

Observation end date:

Month Day Year

Item Rationale

» Designates the end of the look-back period so that all assessment items refer to the
resident’s status during the same period of time.

As the last day of the look-back period, the ARD serves as the reference point for
determining the care and services captured on the MDS assessment. Anything that
happens after the ARD will not be captured on that MDS. For example, for a MDS item
with a 7-day look-back period, assessment information is collected for a 7-day period
ending on and including the ARD which is the 7th day of this look-back period. For an
item with a 14-day look-back period, the information is collected for a 14-day period
ending on and including the ARD. The look-back period includes observations and
events through the end of the day (midnight) of the ARD.
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A2300: Assessment Reference Date (cont.)

Steps for Assessment DEFINITIONS

1 Interdisciplinary team members should select the ARD ASSESSMENT
based on the reason for the assessment and compliance withh  REFERENCE DATE (ARD)
all timing and scheduling requirements outlined in The specific end-point for the
Chapter 2. look-back periods in the LTCH

Coding Instructions

CARE Data Set assessment
process. Almost all LTCH
Enter the appropriate date on the lines provided. Do not ~ CARE Data Set items refer to

leave any spaces blank. If the month or day contains the patient’s status over a
only a single digit, enter a “0” in the first space. Use designated time period

four digits for the year. For example, October 2, 2010, referring back in time from the
should be entered as: 10-02-2010. Assessment Reference Date
For detailed information on the timing of the (ARD). Most frequently, this
assessments, see Chapter 2 on assessment schedules. look-back period, also called
For discharge assessments, the discharge date item the observation or assessment

(A2000) and the ARD item (A2300) must contain the period, is a XX-day period
same date. ending on the ARD. Look-back

periods may cover the XX days

Coding Tips and Special Populations ending on this date, xx days

When the resident dies or is discharged prior to the end ~ €nding on this date, etc.

of the look-back period for a required assessment, the

ARD must be adjusted to equal the discharge date.

The look-back period may not be extended simply because a resident was out of the
nursing home during part of the look-back period (e.g., a home visit, therapeutic leave, or
hospital observation stay less than 24 hours when resident is not admitted). For example,
if the ARD is set at day 13 and there is a 2-day temporary leave during the look-back
period, the 2 leave days are still considered part of the look-back period.

When collecting assessment information, data from the time period of the leave of
absence is captured as long as the particular MDS item permits. For example, if the
family takes the resident to the physician during the leave, the visit would be counted in
Item 00600, Physician Examination (if criteria are otherwise met).

This requirement applies to all assessments, regardless of whether they are being
completed for clinical or payment purposes.

A2400: Medicare Stay

A2400. Medicare Stay

Ent*r Cod*

(m]

A. Has the resident had a Medicare-covered stay since the most recent entry?

0. No —» Skipto B0100, Comatose
1. Yes —» Continue to A2400B, Start date of most recent Medicare stay

B. Start date of most recent Medicare stay:
m - r n - r z r
Month Day Year
C. End date of most recent Medicare stay - Enter dashes if stay is ongoing

r n - r n - r
Month Day Year
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A2400: Medicare Stay (cont.)
Item Rationale

CH 3: MDS Items [A]

Identifies when a resident is receiving services under the scheduled PPS.
Identifies when a resident’s Medicare Part A stay begins and ends.
The end date is used to determine if the resident’s stay qualifies for the short stay

assessment.

Coding Instructions for A2400A, Has the

Resident Had a Medicare-covered Stay
since the Most Recent Entry?

Code 0, no: ifthe resident has not had a covered
Medicare Part A covered stay since the most recent
admission/entry or reentry. Skip to BO100, Comatose.

Code 1, yes: ifthe resident has had a Medicare
Part A covered stay since the most recent
admission/entry or reentry. Continue to A2400B.

Coding Instructions for A2400B, Start of

Most Recent Medicare Stay

Code the date of day 1 of this Medicare stay if
A2400A iscoded 1, yes.

Coding Instructions for A2400C, End Date of

Most Recent Medicare Staye

Code the date of last day of this Medicare stay
if A2400A is coded 1, yes.

If the Medicare Part A stay is ongoing there will be
no end date to report. Enter dashes to indicate that the
stay is ongoing.

DEFINITIONS

MOST RECENT
MEDICARE STAY

This is a Medicare Part A
covered stay that has started
on or after the most recent
admission/entry or reentry to
the nursing facility.

MEDICARE-COVERED
STAY

Skilled Nursing Facility stays
billable to Medicare Part A.
Does not include stays billable
to Medicare Advantage HMO
plans.

CURRENT MEDICARE
STAY

New Admission:

Day 1 of Medicare Part A stay.

Readmission:

Day 1 of Medicare Part A
coverage after readmission
following a discharge.

The end of Medicare date is coded as follows, whichever occurs first:
— Date SNF benefit exhausts (i.e., the 100thday of the benefit); or
— Date of last day covered as recorded on the effective date from the Generic Notice or

— The last paid day of Medicare A when payer source changes to another payer
(regardless if the resident was moved to another bed or not); or

— Date the resident was discharged from the facility (see Item A2000, Discharge Date).
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CH 3: MDS Items [A]

Medicare Stay End Date Algorithm

Is the resident’s
Medicare stay
ongoing?

~r
1

Did the resident's
SNF benefit
exhaust?

I
No

Was a generic
notice issued to the
resident?

1

Did the resident's
payer source
change from Part A
to another payer?

No

1

Enter the date
resident was
discharged from

facility*

Enter dashes

Enter the date of the
last covered day,
i.e., the 100th day

Enter the effective
date on the Generic
Notice for last
covered day*

Enter the date of the
last paid day of
Medicare A

*if resident leaves facility prior to last covered day as recorded on the generic

notice, enter date resident left facility.
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A2400: Medicare Stay (cont.)
Coding Tips and Special Populations

* When aresident on Medicare Part A returns following a therapeutic leave of absence or a
hospital observation stay of less than 24 hours (without hospital admission), this is a
continuation of the Medicare Part A stay, not a new Medicare Part A stay.

» The end date of the Medicare stay may be earlier than actual discharge date from the
facility (Item A2000).

Examples

1 Mrs. G. began receiving services under Medicare Part A on October 14, 2010. Due to her
stable condition and ability to manage her medications and dressing changes, the facility
determined that she no longer qualified for Part A SNF coverage and issued an ABN with the
last day of coverage as November 23, 2010. Mrs. G. was discharged from the facility on
November 24, 2010. Code the following on her discharge assessment:

* A2000= 11-24-2010
« A2400A =1
 A2400B= 10-14-2010
* A2400C= 11-23-2010

2. Mr. N began receiving services under Medicare Part A on December 11, 2010. He was sent
to the ER on December 19, 2010 at 8:30pm and was not admitted to the hospital. He returned
to the facility on December 20, 2010, at 11:00 am. The facility completed his 14-day PPS
assessment with an ARD of December 23, 2010. Code the following on his 14-day PPS
assessment:

« A2400A=1
« A2400B= 12-11-2010
«  A2400C = ---memmm-

3. Mr. R. began receiving services under Medicare Part A on October 15, 2010. He was
discharged return anticipated on October 20, 2010, to the hospital. Code the following on his
discharge assessment:

* A2000= 10-20-2010
* A2400A=1

* A2400B= 10-15-2010
* A2400C = 10-20-2010
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CH 3: MDS Items [B]

SECTION B: HEARING, SPEECH, AND VISION

Intent: The intent of items in this section is to document the resident’s ability to hear (with
assistive hearing devices, if they are used), understand, and communicate with others and
whether the resident experiences visual limitations or difficulties related to diseases common in

aged persons.

B0100: Comatose

B0100. Comatose

Eiercogr  Persistent vegetative state/no discernible consciousness
rn 0. No —» Continue to B0200, Hearing
1 1 1 Yes —» Skip to G0110, Activities of Daily Living (ADL) Assistance

Item Rationale
Health-related Quality of Life

» Residents who are in a coma or persistent vegetative
state are at risk for the complications of immobility,
including skin breakdown and joint contractures.

Planning for Care
e Care planning should center on eliminating or

minimizing complications and providing care
consistent with the resident’s health care goals.

Steps for Assessment

DEFINITIONS

COMATOSE (coma)

A pathological state in
which neither arousal
(wakefulness, alertness)
nor awareness exists. The
person is unresponsive and
cannot be aroused; he/she
does not open his/her eyes,
does not speak and does
not move his/her
extremities on command or
in response to noxious
stimuli (e.g., pain).

1 Review the medical record to determine if a neurological diagnosis of comatose or persistent
vegetative state has been documented by a physician, or nurse practitioner, physician
assistant, or clinical nurse specialist if allowable under state licensure laws.

Coding Instructions

« Code 0, no: ifadiagnosis of coma or persistent vegetative state is not present during

the 7-day look-back period. Continue to B0200 Hearing.

e Code 1, yes: ifthe record indicates that a physician, nurse practitioner or clinical nurse

specialist has documented a diagnosis of coma or persistent vegetative state that is
applicable during the 7-day look-back period. Skip to Section GOI 10, Activities of Daily

Living (ADL) Assistance.
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B0100: Comatose (cont.)
COdmg TIpS DEFINITIONS

* Only code if a diagnosis of coma or persistent
vegetative state has been assigned. For example, some ~ PERSISTENT
residents in advanced stages of progressive neurologic =~ YEGETATIVE STATE
disorders such as Alzheimer’s disease may have Sometimes residents who
severe cognitive impairment, be non-communicative were comatose after an
and sleep a great deal of time; however, they are anoxic-ischemic injury (i.e.,
usually not comatose or in a persistent vegetative not enough oxygen to the

state, as defined here brain) from a cardiac
’ ) arrest, head trauma, or

massive stroke, regain
wakefulness but do not
evidence any purposeful
behavior or cognition. Their
eyes are open, and they
may grunt, yawn, pick with
their fingers, and have
random body movements.
Neurological exam shows
extensive damage to both
cerebral hemispheres.

B0200: Hearing

B0200. Hearing

Ability to hear (with hearing aid or hearing appliances if normally used)
0 Adequate - no difficulty in normal conversation, social interaction, listening to TV
1 Minimal difficulty mdifficulty in some environments (e g, when person speaks softly or setting is noisy)
2 Moderate difficulty - speaker has to increase volume and speak distinctly

Enter Code

[m]

3 Highly impaired -absence of useful hearing

Item Rationale
Health-related Quality of Life

» Problems with hearing can contribute to sensory deprivation, social isolation, and mood
and behavior disorders.

* Unaddressed communication problems related to hearing impairment can be mistaken for
confusion or cognitive impairment.

Planning for Care

» Address reversible causes of hearing difficulty (such as cerumen impaction).
» Evaluate potential benefit from hearing assistance devices.
o Offer assistance to residents with hearing difficulties to avoid social isolation.
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B0200: Hearing (cont.)

» Consider other communication strategies for persons with hearing loss that is not
reversible or is not completely corrected with hearing devices.

» Adjust environment by reducing background noise by lowering the sound volume on
televisions or radios, because a noisy environment can inhibit opportunities for effective
communication.

Steps for Assessment

1 Ensure that the resident is using his or her normal hearing appliance if they have one.
Hearing devices may not be as conventional as a hearing aid. Some residents by choice may
use hearing amplifiers or a microphone and headphones as an alternative to hearing aids.
Ensure whatever hearing appliance is used, it is operational.

2. Interview the resident and ask about hearing function in different situations (e.g. hearing
staff members, talking to visitors, using telephone, watching TV, attending activities).

3. Observe the resident during your verbal interactions and when he or she interacts with
others throughout the day.

4. Think through how you can best communicate with the resident. For example, you may
need to speak more clearly, use a louder tone, speak more slowly or use gestures. The
resident may need to see your face to understand what you are saying, or you may need to
take the resident to a quieter area for them to hear you. All of these are cues that there is a
hearing problem.

5. Review the medical record.

6. Consult the resident’s family, direct care staff, activities personnel, and speech or hearing
specialists.

Coding Instructions

e Code 0, adequate: No difficulty in normal conversation, social interaction, or
listening to TV. The resident hears all normal conversational speech and telephone
conversation and announcements in group activities.

e Code 1, minimal difficulty: Difficulty in some environments (e.g., when a person
speaks softly or the setting is noisy). The resident hears speech at conversational levels
but has difficulty hearing when not in quiet listening conditions or when not in one-on-
one situations. The resident’s hearing is adequate after environmental adjustments are
made, such as reducing background noise by moving to a quiet room or by lowering the
volume on television or radio.

e Code 2, moderate difficulty: Speaker has to increase volume and speak distinctly.
Although hearing-deficient, the resident compensates when the speaker adjusts tonal

quality and speaks distinctly; or the resident can hear only when the speaker’s face is
clearly visible.
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B0200: Hearing (cont.)

e« Code 3, highly impaired: Absence of useful hearing. The resident hears only some
sounds and frequently fails to respond even when the speaker adjusts tonal quality, speaks
distinctly, or is positioned face-to-face. There is no comprehension of conversational
speech, even when the speaker makes maximum adjustments.

Coding Tips for Special Populations

* Residents who are unable to respond to a standard hearing assessment due to cognitive
impairment will require alternate assessment methods. The resident can be observed in
their normal environment. Does he or she respond (e.g., turn his or her head) when a
noise is made at a normal level? Does the resident seem to respond only to specific noise
in a quiet environment? Assess whether the resident responds only to loud noise or do
they not respond at all.

B0300: Hearing Aid

B0300. Hearing Aid

Entercod* Hearing aid or other hearing appliance used in completing B0200, Hearing
0. No

Rk

Item Rationale
Health-related Quality of Life

* Problems with hearing can contribute to social isolation and mood and behavior
disorders.

* Many residents without hearing aids or other hearing appliances could benefit from them.

* Many persons who benefit from and own hearing aids do not have them on arrival at the
nursing home or the hearing aid is not functional.

Planning for Care

* Knowing if a hearing aid was used when determining hearing ability allows better
identification of evaluation and management needs.

» For residents with hearing aids, use and maintenance should be included in care planning.

* Residents who do not have adequate hearing without a hearing aid should be asked about
history of hearing aid use.

* Residents who do not have adequate hearing despite wearing a hearing aid might benefit
from a re-evaluation of the device or assessment for new causes of hearing impairment.

Steps for Assessment

1 Prior to beginning the hearing assessment, ask the resident if he or she owns a hearing aid or
other hearing appliance and, if so, whether it is at the nursing home.

2. Ifthe resident cannot respond, write the question down and allow the resident to read it.
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B0300: Hearing Aid (cont.)
3. Ifthe resident is still unable, check with family and care staff about hearing aid or other
hearing appliances.

4. Check the medical record for evidence that the resident had a hearing appliance in place
when hearing ability was recorded.

5. Ask staffand significant others whether the resident was using a hearing appliance when
they observed hearing ability (above).

Coding Instructions

e« Code 0, no: ifthe resident did not use a hearing aid (or other hearing appliance) for the
7-day hearing assessment coded in BO200, Hearing.

e« Code 1, yes: ifthe resident did use a hearing aid (or other hearing appliance) for the
hearing assessment coded in BO200, Hearing.

B0600: Speech Clarity

80600. Speech Clarity

Select best description of speech pattern
I 0 Clear speech -distinctintelligible words
I:I 1 Unclear speech -slurred or mumbled words
2 Nospeech -absence of spoken words

Item Rationale
Health-related Quality of Life

DEFINITIONS

) SPEECH
* Unclear speech or absent speech can hinder The verbal expression of
communication and be very frustrating to an articulate words.

individual.

» Unclear speech or absent speech can result in physical and psychosocial needs not being
met and can contribute to depression and social isolation.

Planning for Care

» Ifspeech is absent or is not clear enough for the resident to make needs known, other
methods of communication should be explored.

o Lack of speech clarity or ability to speak should not be mistaken for cognitive
impairment.

Steps for Assessment

1. Listen to the resident.
2. Ask primary assigned caregivers about the resident’s speech pattern.
3. Review the medical record.
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B0600: Speech Clarity (cont.)

4. Determine the quality of the resident’s speech, not the content or appropriateness—just
words spoken.

Coding Instructions

Code 0, clear speech: ifthe resident usually utters distinct, intelligible words.

CH 3: MDS Items [B]

Code 1, unclear speech: ifthe resident usually utters slurred or mumbled words.

Code 2, no speech: ifthere is an absence of spoken words.

B0700: Makes Self Understood

B0700. Makes Self Understood

Enter Cod*

)

Ability to express ideas and wants, consider both verbal and non-verbal expression
0 Understood

1 Usually understood -difficulty communicating some words or finishing thoughts but is able if prompted or given time

2 Sometimes understood - ability is limited to making concrete requests
3 Rarely/never understood

Item Rationale

Health-related Quality of Life

Problems making self understood can be very
frustrating for the resident and can contribute to social
isolation and mood and behavior disorders.

Unaddressed communication problems can be
inappropriately mistaken for confusion or cognitive
impairment.

Planning for Care

Ability to make self understood can be optimized by
not rushing the resident, breaking longer questions into
parts and waiting for reply, and maintaining eye
contact (if appropriate).

Ifa resident has difficulty making self understood:
— ldentify the underlying cause or causes.

— ldentify the best methods to facilitate
communication for that resident.

May 2011

DEFINITIONS

MAKES SELF
UNDERSTOOD

Able to express or
communicate requests,
needs, opinions, and to
conduct social
conversation in his or her
primary language, whether
in speech, writing, sign
language, gestures, or a
combination of these.
Deficits in the ability to
make one’s self
understood (expressive
communication deficits)
can include reduced voice
volume and difficulty in
producing sounds, or
difficulty in finding the right
word, making sentences,
writing, and/or gesturing.
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B0O700: Makes Self Understood (cont.)
Steps for Assessment

1 Assess using the resident’s preferred language.

2. Interact with the resident. Be sure he or she can hear you or have access to his or her
preferred method for communication. If the resident seems unable to communicate, offer
alternatives such as writing, pointing or using cue cards.

Observe his or her interactions with others in different settings and circumstances.

4. Consult with the primary nurse assistant (over all shifts), if available, the resident’s family,
and speech-language pathologist.

Coding Instructions

e« Code 0, understood: if the resident expresses requests and ideas clearly.

e Code 1, usually understood: ifthe resident has difficulty communicating some
words or finishing thoughts but is able if prompted or given time. He or she may have
delayed responses or may require some prompting to make selfunderstood.

e Code 2, sometimes understood: ifthe resident has limited ability but is able to
express concrete requests regarding at least basic needs (e.g., food, drink, sleep, toilet).

« Code 3, rarely or never understood: if, at best, the resident’s understanding is
limited to staff interpretation of highly individual, resident-specific sounds or body
language (e.g., indicated presence of pain or need to toilet).

B0O80O0: Ability to Understand Others

B0800. Ability To Understand Others

Understanding verbal content, however able (with hearing aid or device if used)
0 Understands -clear comprehension
o 1 Usually understands - misses some part/intent of message but comprehends most conversation
2 Sometimes understands - responds adequately to simple, direct communication only
3 Rarely/never understands

Ent«(Code

Item Rationale
Health-related Quality of Life

* Inability to understand direct person-to-person communication
— Can severely limit association with others.

— Can inhibit the individual’s ability to follow instructions that can affect health and
safety.
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B0O800: Ability to Understand Others (cont.)

Planning for Care

Thorough assessment to determine underlying cause DEFINITIONS
or causes is critical in order to develop a care plan to ABILITY TO
address the individual’s specific deficits and needs. UNDERSTAND

- . OTHERS
Every effort should be made by the facility to provide Comprehension of direct

information to the resident in a consistent manner that  person-to-person

he or she understands based on an individualized communication whether
assessment. spoken, written, or in sign
language or Braille.
StepS for Assessment Includes the resident’s

1 Assess in the resident’s preferred language.

2.

Interact with the resident and observe his or her
understanding of other’s communication.

ability to process and
understand language.

If the resident uses a hearing aid, hearing device or other Deficits in one’s ability to

communications enhancement device, the resident understand (receptive
should use that device during the evaluation of the communication deficits)
resident’s understanding of person-to-person can involve declines in
communication. hearing, comprehension

(spoken or written) or
recognition of facial
expressions.

Consult with direct care staff over all shifts, if possible,

the resident’s family, and speech-language pathologist (if involved in care).

5.

Review the medical record for indications of how well the resident understands others.

Coding Instructions

Code 0, understands: ifthe resident clearly comprehends the message(s) and
demonstrates comprehension by words or actions/behaviors.

Code 1, usually understands: if the resident misses some part or intent of the
message but comprehends most of it. The resident may have periodic difficulties
integrating information but generally demonstrates comprehension by responding in
words or actions.

Code 2, sometimes understands: ifthe resident demonstrates frequent difficulties
integrating information, and responds adequately only to simple and direct questions or
instructions. When staff rephrase or simplify the message(s) and/or use gestures, the
resident’s comprehension is enhanced.

Code 3, rarely/never understands: if the resident demonstrates very limited
ability to understand communication. Or, if staff have difficulty determining whether or
not the resident comprehends messages, based on verbal and nonverbal responses. Or, the
resident can hear sounds but does not understand messages.
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B1000: Vision

B1000. Vision

Ability to see in adequate light (with glasses or other visual appliances)
Adequate -sees fine detail, including regular print in newspapers/books

Enter Cod«

Impaired -sees large print, but not regular printin newspapers/books

Moderately impaired - limited vision; notable to see newspaper headlines but can identify objects
Highly impaired -object identification in question, but eyes appear to follow objects

Severely impaired - no vision orsees only light, colors or shapes; eyes do not appear to follow objects

[m]

5w N e O

Item Rationale
Health-related Quality of Life

DEFINITIONS

ADEQUATE LIGHT

* A person’s reading vision often diminishes over time. Lighting that is sufficient or

« Ifuncorrected, vision impairment can limit the comfortable for a person
enjoyment of everyday activities such as reading with normal vision to see
newspapers, books or correspondence, and fine detail.

maintaining and enjoying hobbies and other activities.
It also limits the ability to manage personal business, such as reading and signing consent
forms.

* Moderate, high or severe impairment can contribute to sensory deprivation, social
isolation, and depressed mood.

Planning for Care

» Reversible causes of vision impairment should be sought.

» Consider whether simple environmental changes such as better lighting or magnifiers
would improve ability to see.

» Consider large print reading materials for persons with impaired vision.

« For residents with moderate, high, or severe impairment, consider alternative ways of
providing access to content of desired reading materials or hobbies.

Steps for Assessment

1 Ask direct care staff over all shifts if possible about the resident’s usual vision patterns
during the 7-day look-back period (e.g., is the resident able to see newsprint, menus,
greeting cards?).

2. Then ask the resident about his or her visual abilities.
3. Test the accuracy of your findings:

» Ensure that the resident’s customary visual appliance for close vision is in place (e.g.,
eyeglasses, magnifying glass).

» Ensure adequate lighting.
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B1000: Vision (cont.)

Ask the resident to look at regular-size print in a book or newspaper. Then ask the
resident to read aloud, starting with larger headlines and ending with the finest, smallest
print. If the resident is unable to read a newspaper, provide material with larger print,
such as a flyer or large textbook.

When the resident is unable to read out loud (e.g. due to aphasia, illiteracy), you should
test this by another means such as, but not limited to:

— Substituting numbers or pictures for words that are displayed in the appropriate print
size (regular-size print in a book or newspaper)

Coding Instructions

Code 0, adequate: ifthe resident sees fine detail, including regular print in
newspapers/books.

Code 1, impaired: ifthe resident sees large print, but not regular print in
newspapers/books.

Code 2, moderately impaired: if the resident has limited vision and is not able to
see newspaper headlines but can identify objects in his or her environment.

Code 3, highly impaired: ifthe resident’s ability to identify objects in his or her
environment is in question, but the resident’s eye movements appear to be following
objects (especially people walking by).

Code 4, severely impaired: if the resident has no vision, sees only light, colors or
shapes, or does not appear to follow objects with eyes.

Coding Tips and Special Populations

Some residents have never learned to read or are unable to read English. In such cases,
ask the resident to read numbers, such as dates or page numbers, or to name items in
small pictures. Be sure to display this information in two sizes (equivalent to regular and
large print).

If the resident is unable to communicate or follow your directions for testing vision,
observe the resident’s eye movements to see if his or her eyes seem to follow movement
of objects or people. These gross measures of visual acuity may assist you in assessing
whether or not the resident has any visual ability. For residents who appear to do this,
code 3, highly impaired.

B1200: Corrective Lenses

81200. Corrective Lenses

Entercode CoOrrective lenses (contacts, glasses, or magnifying glass) used in completing B1000, Vision

[u}

0 No
1 Yes
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B1200: Corrective Lenses (cont.)

Item Rationale

Health-related Quality of Life

Decreased ability to see can limit the enjoyment of everyday activities and can contribute
to social isolation and mood and behavior disorders.

Many residents who do not have corrective lenses could benefit from them, and others
have corrective lenses that are not sufficient.

Many persons who benefit from and own visual aids do not have them on arrival at the
nursing home.

Planning for Care

Knowing if corrective lenses were used when determining ability to see allows better
identification of evaluation and management needs.

Residents with eyeglasses or other visual appliances should be assisted in accessing them.
Use and maintenance should be included in care planning.

Residents who do not have adequate vision without eyeglasses or other visual appliances
should be asked about history of corrective lens use.

Residents who do not have adequate vision, despite using a visual appliance, might
benefit from a re-evaluation of the appliance or assessment for new causes of vision
impairment.

Steps for Assessment

1

Prior to beginning the assessment, ask the resident whether he or she uses eyeglasses or
other vision aids and whether the eyeglasses or vision aids are at the nursing home. Visual
aids do not include surgical lens implants.

If the resident cannot respond, check with family and care staff about the resident’s use of
vision aids during the 7-day look-back period.

Observe whether the resident used eyeglasses or other vision aids during reading vision test
(B1000).

Check the medical record for evidence that the resident used corrective lenses when ability
to see was recorded.

Ask staff and significant others whether the resident was using corrective lenses when they
observed the resident’s ability to see.
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B1200: Corrective Lenses (cont.)
Coding Instructions

« Code 0, no: ifthe resident did not use eyeglasses or other vision aid during the
B1000, Vision assessment.

e Code 1, yes: ifcorrective lenses or other visual aids were used when visual ability was
assessed in completing B1000, Vision.
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