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[TPOOIMIO

H mapodon Aevkry Bifhog evtdooetar oe wa oepd omd
TOPOUOLEG EVIUEPWTIKEG avadopls TYETIKA e TV YAWO-
oty Texvoloyle ket Tig Suvardtrtég TG, AmevBhveton
0 EKTAUIOEVTIKOVG, OY|UOTI0YpAdOvS, TOATIKODG, YAWTTL-
Kkég xovdTNTE Ko ddhovg dopels. H beaipdtnra ko
1 xpHon Yhwootkyg Texvoroyiog atnv Evpwmy morkiXiet
amé yAdoow ot yAboon. Katd cvvémein, ot Splaeig mov
aTUTODYTAL Ylot TYY TepouTépw oTHPLEY TNG Epevvag ke
TG AVBTTVENG YAWTTIKGY TeXVohoYIe eTtiong Sladépouy
Yo xaBe yhwooo. O amartodueveg Spdaeig ebuptmvto
amd moMOVG TapdyoVTEG, STwG Elval ] TOATAOKSTNTOL
wiog YAwooug ket To uéyebog g koo TASG TV,

To META-NET, éva Aixtuo Apiateiog mov ypyueto-
Soteltou amd v Evpwmeaixy Emrpory, Siebiyaye wo
EPEUVEL TWY VTIUPYOVTWY YAWCTIKWY TOPWY Kol TEYVO-
hoywwv oty oepd avty Twv Asvkwy Biflwv (oek. 79).
Avty) v épevva emikevTpmBike oTig 23 emionues evpwmai-
Kké Yhwooeg, kabwg kot ot alheg onpoavTikés eBvikég ko
nepiepelaxts YAwooeg oty Evpwmn. Ta amotekéopata
AUTHG TG avaAvamg Selyvouy 6Tt VTTapYoVY TOME T
VTikd epevvnTikd keve. oe xabe yAwoon. H Aerrtopepi
avBAVOT Kol eKTIUNGY TV TPEYoVTaG KOTATTAGNG Ao
eutelpoyvpoves o Bondoer mBovég uelovtikég epev-
veg.

To META-NET anaptileton mhéov amd 54 epeuvnrucd
kévtpa amd 33 yhpes (oeh. 75), ket cuvepyaletan pe do-
PELG TOU KUPAVOVTAL ATTO EUTTOPLKEG ETTLYELPY|TELG, ONUOTTEG
vy peateg, T Bropnyavin, epevvyTie 18pvuoaTa, eTalpeleg
avaTTUENG hoyLopKkoD, péypl eToupeleg Tapoyig TeXVO-
Qoylag xou evpwmaixe Tavemotiwe. To META-NET,
o oUVepyaain (e Tovg $popelc auTolG, VAOTOLEL Evet KOLVo
pouLL V1oL TNY TEXVOLOYioL Kal AV TUTTEL Yiet GTROLTIYIKY

atlévTo yio Ty moMylwaon Evpamy tov 2020.

PREFACE

This white paper is part of a series that promotes
knowledge about language technology and its poten-
tial. It addresses journalists, politicians, language com-
munities, educators and others. The availability and
use of language technology in Europe varies between
languages. Consequently, the actions that are required
to further support research and development of lan-
guage technologies also differ. The required actions
depend on many factors, such as the complexity of a
given language and the size of its community.
META-NET, a Network of Excellence funded by the
European Commission, has conducted an analysis of
current language resources and technologies in this
white paper series (p. 79). The analysis focused on the
23 ofhicial European languages as well as other impor-
tant national and regional languages in Europe. The re-
sults of this analysis suggest that there are tremendous
deficits in technology support and significant research
gaps for each language. The given detailed expert anal-
ysis and assessment of the current situation will help
maximise the impact of additional research.

As of November 2011, META-NET consists of 54
research centres from 33 European countries (p. 75).
META-NET is working with stakeholders from econ-
omy (software companies, technology providers and
users), government agencies, research organisations,
non—govcrnmental organisations, language communi-
ties and European universities. Together with these
communities, META-NET is creating a common tech-
nology vision and strategic research agenda for multi-

lingual Europe 2020.
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Ot guvTdicteg Tov kepévou avtol Ba HBekay va. evyaploTHaoVY
Tovg cuYypadels TG yepuavikig Asvkig Biffhov yio v adein

XPNONG ETILEYUEVRY ELTOLYwYIKGY Ywplwy omd To Ketuevd Tovg [1].

H xatdprion avtig ¢ Aeviy Biflov ypnuarodotidie amé
0 70 Tpdypapue IThaloo ket to Tpdypapue “Ymoothpity
6 [ohricng yiee Tig TTIE” ¢ Evpwretinng Emtpomi, pe ta
Epye TAME (Ap. ZouBaoyg: 249 119), CESAR (Ap. Zvupa-
omng: 271022), METANET4U (Ap. ZbuBacne: 270 893) xou
META-NORD (Ap. ZbpBaong: 270 899).

The authors of this document are grateful to the authors of
the White Paper on German for permission to re-use selected

language-independent materials from their document [1].

The development of this white paper has been funded by the
Seventh Framework Programme and the ICT Policy Support
Programme of the European Commission under the contracts
T4ME (Grant Agreement 249 119), CESAR (Grant Agree-
ment 271022), METANET4U (Grant Agreement 270 893)
and META-NORD (Grant Agreement 270 899).
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[MEPIAHWH

To tehevtain 60 ypovia, mapdbro mov 1 Evpwny éxer yi-
Vel poL SLKPITY] TOMTIKY] Keil OLKOVOLKY] OVTOTNTAL, VTOD-
Tolg TeLpoVGIAlel £VTOVY] TOMTIGUIKY] KAl YAWTTIKY] TOIKL-
AOTTR. AVTS aYpatvel OTL, od T TopTOYoAKd Ewg TeL TO-
AwVIKd ko od ToL IToLMKcd €006 ToL LOAAVOIKEL, V] ETKOLVW-
vio petaéd Twy evpwmainy ToMTOY ot kabnuepvd alhd
Kol 08 ETIYELPYUAITLIS Kol TTOMTIKG eTtimedo TopepmodileTan
avamddevkTo amd YAwaaikovg ¢payuots. Ot opyaviouol
6 Evpwmaixig Evwong damavoly etyoiwg mepimov va dig
EVp® Yl TY OTHPYO TNG TOMTIKAG TYg ToAvYyAwoTlas,
OnAady T ueTadpoan) KeEVeY ket TY) Olepuyvela TNG Tpo-
dopticig emicovwviag. Qatbdoo, ylti Tpémet auTo Ve oio-
tehel emBapuvon; H abyypovn Ylwoow texyvoloyla ket
1 YAWGTOAOYLKT] £PEUVAL UTTOPOLY VoL TUVELTHEPOUY Tat-
VTIKG 0TV KATAPYNTY TwY YAWOTKeY $paryuwy. O ouv-
Svaouds Tng YAwootkyg Texvohoylog e eEumves cuoKeVE
Ko edappoyes Ba Tapexel uelovrike otovg Evpwmaiovg
TV SUVATOTYTR TUVORLAILG KOl ETILYELPYUATIKWY TUVOLIAGL-

Y@V axdun Ko av 0ev PAovy T idie YA GO

H MNwooikn Texvoloyia xtilel yépupeg
yia 1o peMov g Eupwrng.

Oryhwoaixol dparypot BéTouy eumddio oty avdmtviy Twy
ETYELPY|TEWY, KUPLWG TWV WIKpopesaiwy, ot omoleg Oev dla-
BéTouvy Tl olkovouIKE péoeL Yiet VoL AV TITTPEYOLY THY Kot-
taotaoy. H pévn (adavénmy) evalhaxticy Aoy O vy
1 viobeTnom ping uévo yhwaae, v omoia Bo eiye kuplopyn
Béon xau Tedixd Ba avticaBioToboe dheg Tig dMeg Yhwo-
oeg. Xwplg 6w Texvoroyy vToaTpLEN, N AV TIRETOTLON
Ty 23 emlonuwy YAwoony Twy xpatwy welwy T Evpw-

moikng Evwang xafog xou twv 60 mepimov dlhwv evpwmai-

K6 YAwGowY amoTerel abemépaaTo eumddlo Yo Tovg evpe-
malovg TohTeg kb Kot Yl TV otkovoula, TNV TOMTIKY
SuBovAevon ko THY emoTHHOVIKY Tpdodo Tng Evphmyg.

HMon evroriletan omny avémtvbn Baoikdy texvohoyiov,
ot omoleg Ba. TpoTépovy aToVG EvpwTHikols dopels oot
VTIKG TAEOVEKRTAWATE OYL UEVO EVTOG THG EVPWTALKYG KOL-
VNG ayopas, ah\b Kol OTIG EUTOPIKEG TYETELG e TpiTeG Y-
pe, kuplog pe Tig avadudueveg owkovoples. H emttevén tov
oTOYOV AV TOD Kett 1] ST PYTY] TY)G TOMTITUKTG Kol YAWO-
ot TouchotnTag T Evpwmg mpotmoBitovy T diekn-
YWYH CUGTNUATIKYG aVAAVOTG TwY ISUTEPOTATWY SAwy
TWY EVPWTAIKWY YAwoowY Kabwg ket Tov emtmédov avd-
TTVENG VTOTTNPIKTIKNG YAWTTLKYG TexVoroylag Yo kabe-

WG OO QLUTEG,

H Mwooikn Texvoloyia eival
10 k\e1bi yia To peNov.

To epyohela avtépatng petddpoong kot emebepyaatog do-
Vg Tov SwTifeVTal OTO EUTOpLO aITTEXOUY oKOUY] alpKETA,
amd avtdv Tov GrAddogo atéyo. Ot xuplapyol maikTeg aTo
X0po AT ebvat xateboyy 18LTIKE KepBOTKOTIKEG ETOUL-
pleg pe edpo ™) Bopew Apepy. 'Hon amé to tely Tov
1970 1 EE avtiddBvxe 0 omovdeudtna t1¢ YAwootkyg
Teyvohoylog aTNY mopela Tpog THY evpwdiky evomolnom
Ko Eextvnoe ) YpNUaTodSTYON TWY TPWTWY TNG EPEVVY-
TIK®Y Tpoypaupd ey, 6w o EUROTRA. Iapdlinia,
ovaTedkay eBvika tpya Ta omola, oy Ko TapyLyRLy oN-
UOLYTIKE ATOTENETUOLTE OEV OOTYNTOLY TOTE GE GUYTOVITWE-
VeG EVpWTOLiKEG EVEPYeleg. e avTifean TTpog AV TEG TG TTPO-
omaBeteg emNexTIKG YPNUATOOSTN NS, BMeG TOMDYAWO-

oeg xowwvies dmwg N Ivdla (22 emionues yhwaoeg) kou y



N. Adpix) (11 emionues yAdoaeg) £xovv opyovmaet uekpo-
npoBeca eBvikd mpoypaupoTa YAwookhg épevveg kot Te-

YVONOYIKNG AVETTVENS.

O xuplapyol TaikTeg aTo Ywpo g YAwo Tty g TEYVOLoYiog
onuepe Pacilovtar o un axpiPels oTaToTIKEG TPOTEYYL-
oelg oL omroleg Oev ablomolody YAwaoohoyikés ueBddoug kot
yvaon. Tie mapdderypa, ot mpotéaelg mov petadpalovra
QLUTOUOLTOL TTPOKDTITOUY aiTTd TY] TVYKPLTY UG Vg TpdTa-
OMG U YMAOEG TPOTATELG TTOU £XOVV TIPOYYOUUEVLG LLETE-
dpaael amd avBpaymovg. H modtnTer Tov amotedéopatog
ebapTdran ot peydo Pabud amd to uéyebog ko Ty moLd-
TY[TeL TOV S1otBETIUOV TWRALTOG KEWEV®Y. AV Kotl 1] dVTOUATY)
UETAGPOLTY] ATTADY TPOTATEWY Tt YAWTTEG UE ETELPKY] 6YKO
dbéaipewy TopwY UTopEl Ver EMITUYEL IKAVOTOTIKG, (TTo-
TeMbopata, ol emavelnkés oTaTioTiké uébodol TéTolov
TUTIOV lvoul KoTaSIKOTUEVEG Vet ATOTDYOVY T TTEPITTWUELG
YAMOOTGY pe TOM UkpdTepo owpo 0edouévwy ¥ ot Tepl-

TTWOELG TPOTATEWY e TOMTAOKEG OOUES.

H Evpwmdixy Evwoy amoddaioe v ypruatodothioet ¢pya
dmwg To EuroMatrix ket o EuroMatrix+ (eemé to 2006)
weu 7o i Translate4 (omd 10 2010), oto TAaioto Twv omolwy
Siebaryeton Baotxy) ko eappoouévy tpevve. kat Teplyo-
vtau wpot mov ebacdahlovy Maelg Ywooixig Texvoo-
ylerg VY MAG TTOLO T TR V1oL GAEG TIg evpwTtixég YAwaoeg. H
avéAvoy Twy BebiTepwy Soukmy ITHTWY TwY YAWCTWY
etvau 1 wovn Big€odog, av o oTbY0G elvou v avamTuly edap-
uoyey VmAng addoang Yial TO TUYOMKS EVPOG TwY EVPW-
molikwy YAwoowv. H evpwmdixy] épevve. oo ywpo auté éxet
70V onueloe apkeTeg emttvyleg. T Tapaderypo, ot pete-
dpaatikég vrnpeaies T Evpdymng ypropomototy mhéov to
Moses, hoyiopikd avoryTod kdduce yiet THY AVTOOLTY pe-
Thdpoam, To omolo avaTvyOKe KVplwg To TAAlTI0 EVpW-
TOKWY EPEVYNTIKWY TTPOYPauUsTeY. Avtt va ablomotel ta
ATOTENETUATE TWY EVPWTAIKGY TNG TPOYPUpUdT®WY, 1 Ev-
PWTTY) EXEL TV TATY) VoL ETISIOKEL UEUOVWULEVEG EPEVVYTIKES

Spdioelg pe Teploplapévo avtikTuTo oty aryopd. H orxo-

vopuky| aéle oxdpn kot Twy Tpwipwy TpooTadelny etvat ep-
darviig kal TN TEPITTREN Twy TexvoBlaaTdv, 6Twg TV
etaupiag Trados, v oolo 18pvByxe To 1984 ot aryopdotyice

amd Ty Bpetaviky SDL 10 2005.

H Mwooikn Texvoloyia cupPaMer
oty evoroinon g Eupwmng.

Kptvovrag amd to amotehéouate Twy ekedbewv oo ywpo,
datveton Twg v auepviy “wBpdiky” YAwoouy Texvolo-
yio Tov Guvdvale ™) Ywoow emnebepyacta pe oTaTIoTL-
Kég uebddovg etvau oe Béan va yedupwaet To yhoua weteby
TwY evpwTeik®y YAwaaay. Omwg dalveton kot amd Ty To-
pobaa ceph Twv Aevkwv Bifdwy, vrdpyovy anuavtixég
Sedopés petald Twy xpatay uehwy g Evpaymng we mpog
TYY ETOWUSTNTOL TY)G YAWTTLKTG TeYVOAoYlag Kal To emimedo
TG ¢pevvag. Av ket 0 XWPOG TG YAWTTIKYG TEXVONOYinG
oty ENGda éxer onpeiwaet onuavtixy mpdodo ta Tekev-
Totlot YPOVILL, CTTOUTELTOU TEPOUTEP® EPEVVEL Kol LVBTTTVEN V1oL
TV eTiTEVEN TPALYRATIKG, ATOTENETUOTIRWY MDTEWY YAWT-
ot Texvooylag Yo keBvueptviy xpHom.
Maxpompébeapo otéyo Tov META-NET amotehel v avé-
TTVEN YAwoaIkig TeYvoroylag viMAg ToldTNTaG Yiet Sheg
TIg YAOTTEG pe oTdyo TN emitevéy TN TOMTIKNG ket KoL-
VWVIKYG EVOTIOONG LETW TG TOMTITUUKYG TOIKIAOTHTHS.
H teyvohoyia B Bondoet otyy xotapynomn twv vrapys-
vTwy $paypwv xou B Snuovpynoet yidupes petabd Twv
yYhwooawy ¢ Evpamng. O otéyog avtd amartel Ty ov-
VEVWON TV TPoaTadelny SAwy Twy Gopéwy TNg TOMTLKIS,
TY|G EPEVVOLG, TWY ETLYELPHTEWY KOl THG KOIVWVinG.

H ocvloy) twv ev Aoyw Asvkav Bifhwv amotelel wia
amd THG TTPATYIKEG OpaoTNPLOTNTEG OV Exel avehafel
7o META-NET. I'lepoutépw evuépworn oyeTike ue Tig ex-
dbaeig Twy oYETIKWY eYYpadwy [2], cupmepthapBavoutvyg
™6 Zrpatyeng Atlévtag yie Ty Epevva, Bploxetar atov

wotétomo Tou META-NET: http://www.meta-net.cu.



[AQXYEY 2E KINAYNO: MIA TTPOKAHZH
[A TH TAQXXIKH TEXNOAOT 1A

Elpoaote paptupes wag Ynolaxyg emavaatacyg 1 omoin
emnpealel SpapuaTing TNV emcowvmvin ket T Kowwvia. Ot
mpdadates ekeMEeic oy Ymdroy| Texvohoylo Twy mhnpo-
opLYY Kt TWV EMKOVWVILY opKeTEG GOpEG TUYKpivOVTOL
ue TNV ededpea TN Tumoypadiag amd Tov lovteppepyto. Ti
potg Aéet aw T 1 ovohoyle yio To Lelhov Thg evpwTaikyg kol-
voviog Vg TAnpodoplog ket eldIKOTEPE Yiet TO UENOY TwY

YOGV peigs

LUEPA EINACTE PAPTUPEG HIAG
YNPIAKNG EMAVACTACNG TIOU PTTOPEI
va ouykpiOei pe TNV epelpeon g
Tutoypaiag amo Tov loutepPepyio.

Mete v edevpean Tov ToutepBépylov emrevyOyay
TPAYUATIKEG KAUVOTOUIEG TTNY ETKOLVWYIL Kol TNV AV TotA-
Aoyh yvwoewy pe mpooabeleg dmwg 1 wetadpaoy g Bi-
Bhov oty xaBoprhovpévy amd Tov Aodbypo. Zrovg aiw-
veg o axohodOony, avamtixnkaey TolTiopKég TEXVL-
Kk Yl TNY KoMV Tepn Tpoatyyiay Tng emebepyaaiog Tov AS-

YOU KoL TNG avTedNy NG YVOTEWY:

= H opBoypadikry kat ypapuaticy Tvmonoingy evpéwg
Sdedopevay YAwoowy emetpeve Ty Tayelo diddoom
VEWV ETTTHUOVIKGY YVRTEWY KLl IOEWV.

» H avéntvly emlonuwy ylwcowy katéiotnoe dvvaty
TV emKoWVeYia TwV TOMTOY eVTog oploutvay (ouyve
TOMTIKWY) TUVOPWY.

= Hobaokahio xoun petadpaay yhwoowy emétpeVe dlo-

YAwooIKéG AVTUANLYEG.

= H onuovpyia exdotikav kat PipAoypadicwv odnyiav
Suoddhoe Ty motdtnTeL )t T SbecubTyTeL EVTL-
TTOV VALKOY.

= H onuovpyia Sudopetikiy ptowy dmwg ot ednuepideg,
To padodwvo, 1 TMhedpaom, o PiBlin k. d. xavoroi-

1oe Slddopeg ETIKOVWVILKEG CVAYKES.

To. televtaia eixoot ypdvia, N TANpodopikr exel Bondoel
OTYY QVTOUATOTOOT Kol TN OlevkoAvvar ToAwy dledt-

KOLTLWV:

= Ol AEKTPOVIKEG EROOTELG EYOUY AVTIKATOTTHTEL THV Oot-
kTVAOYPAdNTY Ko TN aToLyeloBeTic,

= 70 Microsoft PowerPoint éyet avtikataotioer Tov
mpoPoléa Sudaveiwv,

= 7o NhekTpovIkd Tayudpoueio oTéAveL kot hapBaver éy-
Ypada ey dTepe Kot armrd TN THAeopototumio (fax),

= 70 Skype mpoadépet ocovopkég THAedwvIKEG KATEL
utow Awdiktiov ket vToaTpilel eicovikég cuoKEVeLg,

= 7oL popdbTUTRL KwdiKoToinag Nyov ket Bivteo dievio-
Abvouy TNV avTadhoryy TOMRETTKOD TEplexouvoy,

» oL unyaves avalitrong mpoodépovy TpdoBaay ot 1oTo-
oeMdeg Paoilopeves oe Mekeig khedid,

= dwdikTvaxég vrpeaies dmwg To Google Translate wa-
PAYOUY YPYYOPES, KATE TPOTEYYITN LETRPATELS,

m ol TAXTPOPUEG KOWWVIKYG OIKTUWOTG OTwG TO
Facebook, to Twitter xou To Google+ Sievkorivovy
Y emcowvwvie, TN cuvepyasio kal TV avTadhoym

TAYPOdOPLAY.



Av kot auTd To epyctheln kot ol edapuoyes elvar xpRoud,
Sev ebvau axcdpa txavd ver vroanpibovy pio Biou, Tolv-
YAWOTIKY EVpWTEIKY Kovwvia yio bAovg, bmov ot TAnpodo-

pleg xat o aryafé B pmopovy ve SaxtvovvTa ehevBepa.

2.1 TAQIXIKA YYNOPA:
EMMOAIO ITHN EYPQMAIKH
KOINQNIA THZ
MAHPO®DOPIAL

Aev eipaote oe Oiom vo mpoPhéyovpe Twg axpifos Ba
potafet v uelovTiky Kowwvia g TAnpodoplag. Ymapyel
luwg peyddn ThavdTNTA ¥ ETAVAGTACT TV TEXVOAOYin
ETIKOVWVIAY VoL Gépel kovTa, avBpwmovg Tov wikdve Sl
dopeTikég YAwoTEg, Ue Véoug Tpomovs. To yeyovds avtd
wBel Tovg avBpwmovg Tpog TNV expddnon VEwy YAwoowy
Kol ooKel Tlean TTOVG TPOYPAUMATIOTEG VoL ONUOVPYT-
ooV Véeg TeXVOAOYIKEG edapuoyes mov v ebaadaifovy
T apoBale korevénon ket Ty TpdoPacy ot Spuotpals-
UEVY] YVWTT. ZTNV ToryKOTULeL OLKOVORIR Kol GTOV TeyKo-
TULO YWPO TANPOGOPLAY, TEPLTTETEPEG YAWTTEG, OUIANTES
Kol TEPLEXOUEVO dANAETIBPOLY TeryUTEPL e VEOUG TUTTOUG
utowv. H tpéyovon SnuoTikdtnTe Twv Kowwvikwy weowy
(Wikipedia, Facebook, Twitter, YouTube, kot mpoodé-

Tw¢ 10 Google+) elvar ubvov 1 xopudy Tov marydBouvov.

H maykoopia oikovopia kai
0 EVIAIOG XWPOG TTANPOPOPIWY HAG PEPVEI
QVTIPETWTTIOUG PE TIEPICOOTEPEG YAWOOES,
OMINNTEG Kal TTEPIEXOEVO.

ZHuepa umopovie vou petadidovpe gigabytes xeuévov oe
oAOKAPO TOV TAAVATY péoa ot Alya Seutepdlenta Tpo-
ToU avTiAdBodue 6Tt adopd we YAwooe wov dev KorTe-
voovpe. Zoudwva we e Tpoodaty éxdeon g Evpwmai-
1 Emirponiig, 1o 57% twv xpnotev tov Adiktiov oTry
Evpoymn ayopafovy eumopebuato kou vypectes ypnotpo-

ToLWYTOLG YAOTTEG oL oToleg Sev elvat oL wTpikég Tovg (Ta

ayyhxd etvar 1 To Swdedopévn Evn Yhwaoo ki axolov-
Bovv To yalhxdr, Ter yeppavikd ko To tomavikd). To 55%
TV xproTav dupale mepleybuevo ot kdmow fvy Yhwaou,
v udhig To 35% yprotuototel 4dAn YAwoTR Yo ve ypanyel
NAEKTPOVIKA, UWVOROLTE 1) Vet KAVEL oo oo AladikTvo
[3]. TTpw amd Aiya ypovie, Te eryyhixe. iowg firay y lingua
franca Tov AwdikTVOV — ¥ TAELOVOTYTE TOV TEPLEXOUEVOY
oo AwdikTvo HTo oToL ryyAKe, — otdhGL Y] KOTROToLa] Exet
mhtov alhabel Spapatid. H moodtyra Tov Sediktuaod
TEpLEXOUEVOU Tt Blheg evpwTaiés Yhwooes (kabamg ket o
ATILTIKEG KOl UETOLVOITOMKEG) EYEL UTEPTIOMATALT I TEL.

Ipoxokel éxmingn To yeyovds b1t awtéd To TRVTOLYOD TTal-
PV UmMdrakd yaope Moym Twy YAwTTIKGY CUvepwy Oev éxel
Tpoelkbael dlaitepe THY TpoToxT, Tepblo Tou BéTel Evar
TOM TETTIKG EPWTY|ULL: TIOLEG EVpWTOLKEG YAWTTeg Oat kot
TopBgovy va emBldcovy oy SikTVWUEVN KovwYia TG
TApodoplog Ko TN Yvwang ket Toleg etve kautadikaopd-

veg v ebadaviaToly;

2.2 OITAQLILEX MAX
KINAYNEYOYN

[Tapbdo Tov 1 Tumoypadia Bonbnoe oty evioyvon ¢
avtaiayhg TApodopiwy oty Evpwmn, odiynoe eriong
ooV adaviaud Toley evpwmdikay YAwoowy. Ot mepide-
PELOLKEG Kol UELOVOTLKEG YAWOTEG TTRLVInG TUTWYOVTAY Kol
YAWTTEG OTT0G Te KOPVOULALKA: Keil ToL OUMLALTIKG, TrepLopi-
oTNKay ot Tpodopiktg Lopdes UETAG0TTNG, OL OTOlEG pe T7)
oElpd TOVg TEpLdpLony To Tedlo ypNomg Tovs. O exel Ko
T0 AldixTVO0 Tig Idleg eMMTWIEL 0TI YAWTTEG MaLgs

Ot mepimov 80 yhwooeg ¢ Evpwmmg etvon éva amd to
TONUTILOTEPRL Kotl OCTUAYTIKOTEPR, TOMTIOTIKE, TY)G TEPLOV-
olaxd ototyele, kebwg xou {wTied KopudTt Tou povadikod
™G Kowwvikod povtelov [4]. Eve yYAdooes dwg ter ary-
Yhxd kou Tee 1oevied elvon ThavoTepo ve emPracovy oYy
avadudpevn Yrdiaxy ayopd, Tolkég evpwmaike YAwoTeg
B puropovoay voL ket §oY Y|oTovos oTuasiag O Wit dlet-

dictvwpvy xovwvia. Avtéd Bu amoduvauwve Ty TaryKo-



o O¢om ¢ Evpdymng ke Be evavriwvétay otov otpat-
YIRS 0TEY0 TG Saddhang Thg tong auppeToyhg kade

Evpwmatov modity avebaptitog yAdoous.

H peydAn moikiNia y\woowyv oy Eupwmn eivar
€va amo Ta TONUTIHOTEPA KAl ONHAVTIKOTEPQ
TTONTIOPIKG TTEPIOUTIAKA TNG CTOIXEIQ.

Zopdwva pe pio éxBeon g UNESCO yio v molvylwo-
ola, oL YAWOTEG ATOTENODY €VOL OUTATTIKG WEGD Yla, TV
améroway Bepehiwdmy Sucauwpdtwy, mwg 1 TOMTIK k-

dparan, N exmaldevon Kou 1 CLUUETOXY TTYY Kowwvia [S].

2.3 TANQLYIKH TEXNOAQTIA:
MIA BAZIKH TEXNOAOTIA
[MPOXBAZIMOTHTAL

210 Taperddy oL emevduTikég Tpoamadeteg Yo TN ST
PO TWY YAWTTWY ETIKEVTPWVOVTALY OTY YAWCTIKY] exTroit-
devam kot TV pueThdpaom. Zopdwve pe pe exTiunom, 1 ev-
pwTClKY cryopd. LeTddpaans, Olepuvelag, Aoylopkmy To-
mcomotnavg (localisation) ko marykoopomoinomng dicrva-
ko ToTwy (website globalisation) avepydtav o 8,4 Sioe-
Kortoppdplo evpe To 2008 pe pubud avémruing 10% etn-
olwg [6]. Ki buwg avtdg o aptBuds kalvmret éve ol pi-
Kpb TOTOTTO TWV TPEXOUTWY Kol TWV UEMOVTIKGY avet-
Y@y Suryhwooikg emtcovwviac. H o eiotiny Moy
™) S ddhiom Tov ebpoug ko Tov Babovg g XpRioNg TS
Yhwaong ety Evpdymn Tov adpuo eiven v xphom g kot
Mnhng Texvohoylag, axpiBog dmwg ypnopomotodue Teyvo-
hoyla yiee vo Abaovpe, petaéd diwy, Tig avdyKeg Log yio
uetadopd, evépyeto ket TpdaBoom.

H yhwoow texvohoyla (rov atoyevet ot kdbe popdn ypa-
TTOV kepévou kat mpodoptkod Aéyou) Bonde Toug avBpar-
Tovg va. cUVepYalovTal, Ve cuvalhdoaovTal, Vo potpalo-
VTOUL YVOTELG Kol Ve TUUUETEYOVY TTOV KOWWVIKS Keut Tro-

Mricd Subhoyo avebdapTnTa amd YAwaaucols dpayuovs kot

Se&idTTeg YpYioNg VTONOYITTH. Zuyve Aertoupyel adpata
uton ot aUyBeta cuoTHaT hoyioukod Yio Vo pag pondin-

g€lL:

= vo Bpovue Thnpodoples pe wa wxovy avalTnans,

= v ehéyéovpe Ty opBoypadla ket TN ypaupaTiky oE

vary emebepynaTy Keytévov,

= Vo S0VUE CUGTATEL Yl TpoidVTe e €vol SlodIkTuekd

KOTRT TN,

= Vo aKOVOOUKE PWVNTIKEG 00NYleg amd éve GVITYUA

TAONYNONG CLUTOKLVYTOU,

® VoL LETOPPATOVLE 10TOTEMOEG Héow oG BtdIKTVOKYG

vy peaia.

H yhwoou texvooyla amaptifetar amd molhés Baoixég
eapuoyts mov kabioTody Suvatés ddikaoieg oTo TAL-
1o g peyaldtepng edpapuoyng. O otdyog Twy Aevkwy
BifAiwv tou META-NET 7y ) YAwooo etvar v eotid-
TOUY OTO IO £ToWES lvan auTEG ot Baatkég Texvoloyies

Yo k&Be evpwmaliny YAD oo

H Eupwmn xpeidalerar a§iomomn
kai oikovopikr Mwooikn Texvoloyia
yia OAeg TIG eupwTaikég YAWOOES.

Towvor Sitnprioovpe T Béam pag oty TROTY Yoy THG
merykdoueag kawvotoplos, n Evpamn B ypewnotel yAwoows
TeXVOAOYIOL TIPOTAPUOTUEVT] OE bAEG TIG EVPWTIiKEG YAGT-
oec, 1 ool B elvan a€1dmoTy, oucovopky] Kat OhOKAY-
pwuevy ot Baoka weptBalhovta hoyiouxod. Xwpig yAwo-
oty Texvohoyia dev B xaropbwaovpe oTo TpoTENE UEN-
AoV V0L TIPOTHEPOUIE LUIeL TIPAYUALTIKE, OLTTOTENETUALTLKCT], Olot-

SpaaTIKY), TONVUETIKY] Kell TOMYAWGTIKY] eUTELpla TTOV

X,



2.4 EYKAIPIEZ TIA TH TAQZZIKH
TEXNOAOTIA

Ztov k6opo TNg TUTOYpadlog, TEXVOAOYIKY katvoTopla
UTOTENETE 1] YPYYOPY] AVALTIAPOLY WYY PlalgG ELKOVEAG EVOG KeL-
uévou (oeMidug) ypnatpomoldvTeag éve kaTdlAo unyevo-
xivnto TVTOYpPadIKS TETTRpto. AvBpwTol kadovvTay Ve
EMITELEGTOVY TO OVTKOMO £pY0 TNG EpevVa, ToV SBaoia-
TOG, TNG UETAPPATYG Keit TY)G TUVOTITIKG TOPOVTiNGY|g TYG
Yvorane. Xpeldatyke vo Tepiuévouye uéxpt Tov Evrigov yi
VoL koTerypényovpe ToV Tpodopikd AOYo — Ko TaAL Y TEYVO-
Aoyl Tov ahd Topiyerye oavokoyikd avtiypade.

H ylwoow teyvohoyio pumopet mhéov ver avTopstomo-
oL TIg 1B1eg Tig Olepyaaies TG ueTAdpaomg, THG TAPAYWYHS
TEPLEYOUEVOD ket TNG SLaelpLang YYWaYg Yiet Oheg Tig €v-
pwTelikés YAwooeg. Mmopel eioy va epmhovtioet otkiekd
NAEKTPOVIKG, TUGTAUATOL, UYXOVALOLTEL, OYHLOLTEL, VTTONO-
Y10TéG Kt pouttdT pe dtemadég Pagiopiveg oe ypamté %
mpodoptkd Aoyo. Ot eumopukég kou Bropnyavikes edapuo-
Yé¢ Pploxovrar axéun oe apyxd otdd avamTuéns, clhd
o emredypate ¢ Epevvag & Avamtung dnuovpyody
Tparypatikes evkatples. Tio wopdderypo, n unyaviky petd-
dpoan elvou NN oyeTikd axpBic oe TUYKeKpEVOUG To-
ueic. Emiong, vmapyovv melpapaticég edpappoyés mov mpo-
aepovy oM YAwITIKEG TANpodopies Ko dweryelplan Y-
omng, kb Ko Tapaywyy Teplexouivov oe ToMEG EVpw-
ToliKéG YAOTOES.

Omnwg cupPaivel e Tig TeplocdTepeg TexVoloyies, oL Tp®-
Teq YAWTTIKEG eDapOYES, OTTwG 0L GWVYTIKE Oemoldéq Y p-
oTH Ko Te OLLAoYIKe CVaTHRATE, overrThYBnKor yio TodD
ekeldicevpévovg Topelg kou ouyve Tapovatalovy meplopl-
optvn amédoom. YTapyovy OpwG TepROTIEG ETLXELPUOATL-
Kég EUKoUpleg GTOY Tougn TNG exTetidevag ket TG Yoy
ywylog CXETIKA pe THY OAOKAPWETN YAWTTIKGY TEXVOAO-
Y10V O€ Ty Vidte, YWPOUG TOMTITTIKNG KAYPOVORIAS, Yu-
xoywyts exmoudevtike mokete, BiBAobrkes, mepiBaio-
VTe TPOTOUOIWTYG Kol TPOYPAUUATR ETUOPPWaNG. YTH-
peales evuépwong kT THAEwYinG, Aoylopkd exud-

Bnong Yrwoodw péow H/Y, mepBahovta e amootéaeng

uabnang, epyothele avto-aélohdynang ko hoylopks evro-
MooV AoYOKAOTYg elval wovo peplkol amd Tovg Toelg
eaployg OOV 1 YAwo U1Ky TeXVoAoyla umropel va Sladpat-
uotioe anuavTicd pdho. H dnuotikdtyra Twv edapuroywy
KOWWVIKGY péowv omwg To Twitter ke To Facebook dei-
XVOUY LIl TTEPAITEPG) ALVBLYKY] YIot TTPOYY UEVEG YAWTTLICEG Te-
xvohoyies Tov var uopoby v TepakoAovBody Tig avapTH-
aelg, v cuvoVilovy vl oeig, va avadeicybovy Tig ROl
TY)G KOG YVWUNG, Ve aviyvebouy cuvouadnuatikée avti-
Spdaeig, vau evromifovy Tapafidoeig TvevpaTIKGY Sucaiw-

LATWY ¥) VoL VLY VEVOVY TToLPAVOULES XPY|TELG.

H yAwooikr rexvoloyia Bonbd ornv
urrepBaon g “avamnpiag” mou
eMPEPEI N YAwooikr ToIKINGTNTA.

H ylwoown texvoloyla amotekel Tepdotior evkauplol yie
v Evpwmdixy Evway. Mmopel va fonbioel oty avripe-
Tomion tov cbvletov {riuatog THg Tolylwoalag TNV
Evpdymy — 1o yeyovde 6Tt Sladopetikés YAOTTEG TUVUTALp-
Xovv $UTIKd, T EVPWTLIKEG ETYELPYTELS, OPYOVITUOVG Kol
oyohele. ANhd o1 TOMTEG YpeldleTon Ve ETIKOVWYOLY VTTEp-
m™oWVTaG Te YAwootkd gvvopa, xabhg dwayilovy amd
axpy ot axpn v Evpwmdixy Kowy Ayopd, ket 1 yhwo-
oty Texvoroyla pmopel va Bonbioet oty vrrépBaom avtod
Tov TehevTaiov $parypod, voaTnpilovrag Tepdlinha THY
ehedBepn xou ampoTKOTTY YPYIoN TWY SladdpwY YAWTTEV.
Korralovreg axdpa o umpoa s, n KavoTouog evpwmaixy
oMY Ao YAwoo Texvohoyin Oo amoteléoer onuelo
avadopdis Yo Toug Toykdauovs eTelpoug o, 6tay Ba Ee-
KIVATOUY Ve 0pyovesvovy Tig Sikég Tovg TOADYAwTTeg Kol-
votntes. H yhwoowy texvoroyio pumopel v BewpnBel wg
wioL popdy “vmoaTYpk Tk Teyvohoying Tov Bonba atny
vmepPaay g “avamnping” NG YAWOTIKYG TOIKIAOTYTOG
KoLl KOVEL TIG YAWOTIKEG KOWVOTNTEG TrLo TTpoTbaaiyes T wic
oTNY &AM

Tehog, Evar Suvepcd Tedio épeuvag elvat v XpYion TN YAwo-

ol Texvoloying ot emiyelpiotl SlowaTg T TEPLOYES



Koo TPodWY, 610V To (TNUA TG eTid00Tg EVEG TUTT -
Tog umopel veu etve {rnua Lemg ke Bavédrov: pelkovrica
evpuT] pouTtdT pe Soyhwoatkes ikavdTrTeg Out elveut oe Béay

va atlovy {wec.

2.5 NMPOKAHZEIZ TOY
ANTIMETQIIZEI H TAQXXIKH
TEXNOAOT'IA

Av kot 1 YAwOTIKY TEYVOROYia £XEL TYUEIDTEL TYUAVTIKY
Tp60do To TELV T Y VLKL, 0 TpywY puBude Texvoloyuchs
TPo6dov Kot kautvoToplag etver ToM apyds. Evpéng Sdedo-
utveg Texvoloyleg dmwg ot opBoypaducol kat ypauuaticol
SopBuwtég ot Kelevoypddovs evar uvibwg povéyrwoaol

Kot elva SBéotpol ubvo yla Alyeg yYAwooreg.

O tpexwv pubpdg Tng Texvoloyikng
mpoddou ival ToAU apyog,.

O Sudiktvaxég vimpeoieg unyavikyg wetadpaomg, mop’
6T etvat e Béan vau maporydyouy oxeTId aTodekTY) TTpo-
TEYYIoN TOV TEpLEXOUEVOD evd eYypadov, Bpibovy mpofin-
ulTwy btoy amartodvTal petadplotls VMg axpifetog
wxou mAnpoTTo. ESautlag tne molwmhoxdtrrag g avBpdr-
TIVNG YADTTOG, 1] LOVTENOTIONMTY TWV YAWTTGMY LUig Kol 1)
ok TOV HOVTEAOV GTOV TpRYUATIKG KOTUO ElveLl piot puet-
xpa, Sourervrpy) vdBeam Tov amoutel Seauedatlg uveyols
xpnuatodotnave. H Evpwmn mpémer emopévwg var Storty-
PHOEL TOV TPWTOTOPLOLKS THG PONO TTHY AVTIUETWTLTY TWY
TEYVONOYIKGY TPOKAM|TEWY U0l TOMYAWTTTG KOWVOTHTAG,
emvomvTag véeg ueBodovg yio TNy emTA VYO TNG AVATTTY-
Eng amd ) o dicpn Tov Y8pTN Wg TNY A Avtég Bar pro-
podaay va Tepthappivovy Tooo Tig ebediberg oty emoTiun
TWY VTOAOYITTOY 600 Kol TEXVIKEG dTrwg elvar o mAyfoTro-

piouds (crowdsourcing).

2.6 KATAKTHZH THX TAQXXAL
ATO ANOPQIOYL KAl
MHXANHMATA

T ve aetcovicovpe To Twg oL vTOAOYITTE XEtpilovTan T)
Yhwooo Ko YTt etvon SVTKOAO Ve TOUG TPOYpappaTioovye
WaTE VoL TNV YpriolpoTolody, ag plEovpe wa ypryopn wotid
oToV TpOTo OV ot avBpwmol uabaivovy THY TpWTY kAL T
devTepy Yhwoow, i émerta Oo ebetdoovpe To MG AerTovp-

YoV Tet CUOTNUATA YAWTTIKYG TEYVOAOYieLs.

O avBpwrog kataktd y\wooikeg 6e§16tTEG e
SUo Siapopetikolg Tpomoug: pabaivovrag
nmapadeiypata kai pabaivovrag Toug
UTTOKEIHEVOUG YAWTOIKOUG KAVOVEG.

Ot dvBpwmor kotaktody Yhwootkég debldTnTeg e Vo die-
dopetikots Tpomovg. Tar pwpd wabalvovy e yYhwooe axod-
YovTag Toug Yovelg Toug, ToL adépdia Tovg Ko dlhet uEM] TNG
OLKOYEVELAG TOUG Ve WIAGVE O TparyparTikég ovvBixes. Amo
Y Nkl Tepimov Twy SVo eTwv, T Taudid Aéve Tig Tpd-
Teg Toug Mebelg ket oynuatifov pikpés dpaaeig. Avto etvar
ePIKTO Ubvo emetdi) o avBpwmog exet yeveriky) mpodidfeom
VoL PURELTRL K1 ETELTe, VoL eKAOYIKEDEL TaL 6T CKOVEL.

H expdBnom o 0evtepys yAbooug ot neyaddTepy niikio
amoutel peyahbrepn Tpoomadeln, kuplwg eme1dy) To woudt dev
meplBaMheTal omd pio YAwookh KowdTNTL GUTIKGY Ol
M. Zto ayokelo ot Eéveg yhwaoes cuviBuwg Si8daico-
VT péaw ypoupatikig, Aebhoylov xou opBoypadiog e
XPNOY ATKNTEWY TOV TEPLYPAPOVY T YAWTTIKY YYWTT] €K~
TedPATUEVY TE aPYPNUEVOVG KAVOVEG, Triverkeg Kot TTopal-
Selypatol.

O 6Y0 xDplol TVTOL TUTTUATWY YAWTTIKNG TEXVOLOYiog
“kaTakTOUY” YAWOTIKES IKAVOTNTEG Ue Topopoto TpoTo. Ot
oTaTioTkég Tpoaeyyloes (M “Paciopéves ot dedopéva”)
ATOKTODY YAWTTIKY VWY aTrd TEPATTIEG TVIOYEG dery-
ueTwY TparypaTwuévo Adyov. Eve apxel v xpron keé-

VOV O [lot LOVOV YAWTTOL VI TNV EKTIOEVTT, T. Y. EVOC Op-
pee 4 " Ul Gop



Boypadov, amartobvron Tepalinia kelueve ot dvo (V) me-
pLOTOTEPES) YAOTTES Yo TNV exmaidevan evdg GuoTHpoL-
Tog WYavikyg uetadpaong. O akydpbuog unyavikig ud-
Bnone “uabatver” Tpdmovg petadpaong Akewy, avvTopwy
PphaewV Kott OAGKAYpWY TPOTATEWY.

AvTY 1] OTATIOTIKY] TIPOTEYYION aTroUTEL EKLTOUUDpLL TTpO-
TRoEWY Kol 1] TOWOTNTA TN EMS0aNG TG AVERVETOUL otvd-
Aoye pe THY byKo TwY Kelwdvwy Tov xel avadloel. Autdg
elvou 0 Moyog Y1 Tov omolo ot Thpoyol TwY unyevey aveli-
TYoNG EVOLLPEPOVTALL VAL TUYKEVTPWTOUY 600 MEPLOTOTEPO
ypartd vhikd pmopobv. O opboypadicds leyyos oe Kete-
voypadovg add ke v peaieg dmwg To Google Search kat
70 Google Translate Bacilovton o oTaTIoTIREG TIPOTEYYI-
oetg. To peyado mheovékTnua TG CTATIOTIKNG Elval OTL 1)
unyevi pebeaiver ypiyopo péon amd Sipkelg oeipeg alhe-
TEMNAWY KOKAwY expddnong, av Kot 1) TolTNTe Propel
vo. TowkiMet.

H Sevtepy mpooeyyiay g yAwo kg Texvohoyiag, Ko ov-
YKEKPULEVE TNG WYAVIKTG UeTddpaam, elva ] Snuiovpyla
ovoTnudTwY Bacioutvwy ot kavéves. Eidikol otovg Topels
T YAwoooloylag, T vTohoyloTIKYG YAwoooloylag kat
VG TANPOPOPLKIG KAAOVYTOU TIPWTOL Vet KWOLKOTIOW|TOVY
Ypoppaticés avehdoelg (kavdves puetddpoons) kat vo ou-
YKEVTp@TOVY KorTehdyovg hebihoylov (Aebid). Avtd elvou
ebapetid ypovoPopo xat amautel evratiky) epyaio. Opt-
OUEVOL LTS TeL KAADTEPOL TUGTAUOLTEL WYY AVIKYG LETADPATYG
Bhoet kavdvwy avamTdooovTal 686 kel Tavw oo pla eko-
onetio. To peydho TALoVEKTNUA TWY CVTTNUATOY AVTWY

ebvat 6TL oL e1dixol &xovy oValTTIKS ENeyy0 TTYY emebep-

yaoie ™G YAOoorg. Avté divel v SuvatdTy T vor StopBe-
YoVTaL CUGTYUATIKE Tot AdBY 0T Aoylopikd Kou va, vTdp-
el aveAuTIedG TYOMATUSG TTPOG TOV YPHOTY, EWOLKA OTELY
TVoTNUATO. BOTIOUEVL TE KAVOVEG YPY|TLUOTIOLOVYTAL Yiet
T expdfnon Yrdooas. EEurtiag, watédoo, Tov ulmhod ko-
oTovg AT TN dadikaalag, 1 Pacioptvn ot kavéveg Te-
xvohoyin mpog To mapdy exel avaTvyBel ubvo Y Tig me-

PLOTOTEPO YPY|TLUHOTIOLOVUEVEG YADTTES.

KeBag T mheovexthuate ko ot advvapleg Twv oTaTIOTL-
KWV Kol TwV BooIoUEVRY OE Kovoveg CUTTHUATWY TEVOVY
Vo cAAOTUUTANpWYOVTAL, 1] ¢peuve aTIAEL TAEOV T
vBpidicé mpoaeyyloelg mou guvdualovy Tig dvo uebodoho-
vies. Evroltols, avtég ot mpogeyyioelg uéypt anuepo Yoy
Arybtepo meTvynuéves oe Blounyavikés epappoys amod 6.t

OTO EPEVYYTIKS EPYATTHPLO.

'Onwg eldaye ot avtd To Keddhato, TOMEG evpéng Oladedo-
uéveg edaployts 0Ty aNUEPIYY Kowwvia Tvg TApodoplag
Bacilovrar oe ok peydho Pabud oty YAwooue Teyvoho-
yiot. E§aurtiog Tng molylwoang kowdTrTag T)g, avTé Loy e
1OleriTepaL Yo TV otkovopiol ket TV Texvooyla g Evpo-
6. Av Kol 1] YAwo Tty TexVoAoYia Exel oNuEITEL aYUa-
VTIKY PG00S0 ToL TEAEUTALLL YPOVIQ, VTIAPYOUY oLkOUcL TEPSL-
OTIEG QUVATOTYTEG Yia PekTiwom TNg TOLETNTOG TWY GVTTY-
udTwy YAwootkhs Texvohoying. Axolovbwg, Ba meprypé-
VYovpe To pdro Twv ENvikdy oty evpwmdicy xovwvie
T1¢ TAnpodoplag ket Ba kévovpe pio extiunon Tng onuept-
VNG KOLTATTAOTG TY)G YAWTTIKAG TeXVoroyiog Yio TN en-

ViKY YAOTTU.



TA EAAHNIKA ITHN EYPQIMAIKH
KOINQNIA THX MAHPODOPIAX

3.1 TENIKA AEAOMENA

To ERvvica: elvat v emionun yhwooo tng EXddag ko pic
amd Tig Vo emlonueg yhwooes T Kdmpov ket aé to 1981
uio awd TG emionueg yhwooes ¢ Evpwmoaixig Evawong.
Ourhetren we unrpty YAwaoe amd weptmov To 95% omd Tot
11,5 exatopudpio kertoikovg g EM Ao ko amd mepimov
500.000 EXvvoxumplovg [7]. Xpnowomotettan emiomg (oe
Sdopetikd emimedn YAwoooudBelag) amd guvolikd wepi-
mov 5 exatopupdple avBpwmovs eAIKAG KTy YN, REAN
eMikay xowothTwy (TN Aeyouevn Awomopd) moyko-
oplwg [8], mpwtioTtwg atic HITA, v Avotpaia (3 Mek-
Bobpwn amoxadeitar “n TpiTY UeyahbTepy eANVIKY TOM
oTov kéapo”), Tov Kavada, Ty Evpwmn (xvplag T Bpeta-
vio ko ) Teppavia), Tig ywpes ™ mpwny Zofietig Eve-
ane, TV Tovpxla ko Ty Atyvrro.

To ENvvixé etven vBoevpwmaixy YAwooe, To povadiko
owlbuevo pélog Tov elnvikod KAAGov Trg olkoyEveLlas TwY
Ivdoevpwmaixay YAwoowy [9]. e avtifeon pe e Aoti-
ViKa, od ToL omole yevviBnxay apketés Buyatpikés yhwo-
aeg, 0 povadikdg ambyovos g Apyaiog EXuwvucyg elvon
1 Néa ENvpvucn. Exer vy mo paxpdypovn texpunplouén
woTople amd Oheg Tig Ivdoevpwmdikés yYAwooes, kuAbmTo-
VTG 34 aiwveg YpaTwy wvnueiwy.

Mete vy Khaouh Apyoudtnta, amd tov 4o cuwver . X. xt
emerter, oL S18popeg OLAEKTOL UTETTNORY LOOTESWTY] Kol OY)-
uovpyN ke wia otkovpeviky ddextog, v Kowvsf, v omolot
oe peyaro Babud Baoilétay otry AtTiny Sidhexto eumiov-
TIoUEVN pe oTotyelo amd dheg SiehékTovg. AvTi ¥ Koty

YAOOTT0L OUAOVYTOY, WG UNTPLKN 1) W debTepy YAwooa, e

Lo, YEWYPaPLKY] TEPLOYT) TTOU EKTEVOTRY YUpw oo TN Me-
obyeto. H Baouch elnvddwyy emikpateto, 070 voTIO TUAUL
™G BoAKOVIKIG XEPTOVATOU, TTOV EKTEWVOTAY GTol QUTIKA,
¢w¢ T NoTwo Irokder kout 71 Zixehlar ko 0Te avertohikd deg
™ Mixpa Actla, xémotes emoyég amékTnoe onuavTikég dla-
otaoe (Alyvrtos, Eyyvg Avatos), Avatolla k. hm.) xou
1pBe o€ emady pe molols TOMTITUOVG Kot YAWTTEG. 27)-
uetbxe exTevyg amlomoinom TG YAOTTRG avadoplcd. e
™) popdoroyia, T ovvraky kan To Aebihdylo kou e EXwy-
VIKGL EYIVay Wie evpewg ouhobuev lingua franca. o p-
Levtva ypdvior (petd to 610 1. X.), kabepwbixe wg emi-

onun yhwaoe g Bulavtivig Avtoxpatoplas.

Zyedov dheg ot morkthieg Tng Néag EXbvuchig mpogpyovTet
amé v Koy [10]. Metd. tov B' Tayxdouo IToAepo, oo
Sibdopeg eNnVIKEG OILAEKTOL OTAOIKE TTOPAKUATAY Kol
ueptcés (T x. N xowmadokiky Sidhextos, v Toaxdviky, 1
Txpixo — v eNixy] SidkAexTog ToV OpIAElTON TE pEpUCd Y-
pua T Notlov Irerkio, weploxf yvwati emlomg ket g Me-
Y8 EXader) Bewpetran 6Tt éxouy oxeddv ebadaviaret. Ot
SukexTol oL VTAPYOUY GNuEp BewpolvTal TEpIoTOTEPO
ool el TOMTIOTIKYG TAVTETY TR, Kaddg ooty Tou ourro-
KAELTTUCA, LETRED TwY HENDY TWY TUYKEKPUEVWY KOWOTT-
twv. O abyypovog Tpémog {whg, N aoTikomolnan, N XPNoN
TV TPOTVTYG TolktMag G TNV exTaidevomn Ko To péoot eviy-
UEPWTYG EXOUY OOYYNTEL TTYY VTTOXWPY|TY] TOUG EVALVTL THG
npétuTng Néag ENnviyc. Tetoteg didhextor Twv EXNmui-

KWV EVOL 1] TOVTIEKY, 1] KUTPLEKY] KeLL 1] KPYTIKY] OLLAEKTOG.



3.2 TO EAAHNIKO AADABHTO

To eNikd odatnue ypadys etvar To elnixd akdafyro
KT8 To UeyaAbTEPO uépog Tng totopiog Tov. Iahoudtepa
xpnowomotobytay alhe cvotiuate [11]. To elnviké ad-
dapnro dnuovpyndnke pe Baon to dowikikd ardafyro
(xaté Tov Hpddoto), dnhady o onutiké addéfnro, o
omolo yprotpomolodoe abuBola i ve TepaaTYoEL UEVO
odudwve. To eNikd adépnro etovyaye — N pddhov ema-
voypnowpomolnoe vhroTéueve cdupola Tov dev avTioTol-
XOVT0LY T eAMVUCd GWYNUATO — Yo, VoL TTepeLa THOEL Tot e~
wevta. Avté To addafnto ypnowomoteital TepiTov od
tov 100 awgwve . X. [12] xent amotédeoe ) Bdoy Tov Aa-
Tixov, Tov Kupthhixov, Tov Komtikov ket modhdv 4Mwv
CUITNUATWY YpadH.

Katé v xhaow emoxn, vripyow wovo kedokain ypau-
porter. Korre: To elnvioticd ypovie, etaryBnoay ducprrixs
ONUAdLL ket TEVOL TPOKEUEVOU Vot eEyodY ToV TpéTo Tpo-
dopdg TVYKeKPIUEVLY dWVNEVTWY, dedouévov 5TL Y Tpoow-
Slo elye ader. Avtd o Srekprrind. onuddie kebiepwb-
kv oTo ypadnuatied avatnue g ENwpucig [13]. Ta
mela ypaupata avamTOyOKay oM apybTepd, amd ypo-

dei¢ Tov Megaiwva.

To avyypovo elnvikd ahdafnro amaptiletar améd 24
ypduuate. H petappBuion g ypadig to 1982 xatip-
ynoe o Soxprrikd onuadie. Extote, 0 emionun opboypo-
dlo g ENupvicig elven o amhomomuévo wovotovind ob-
OTNULL, OV YPYTIUOTIOLEL UEVO TOV TOVO Kol Te SILAVTIKA.
To mapadoaioxd modvrovixd avaTrue ouveyilel va ypnot-

uomotetteut SteBveg yio T ypody Twv Apyeiwy EXvvixev.

Iotopixd, 1 xpHon Tov hativikod addafnrov yie TV aver-
TOPATTATY THG EMVIKTG YAWT TG Exel SlumoTwlel oe me-
ploxés ol omoleg TéAeTay LTS BeveTaidviky kaToyy N od
EXunves Kabohkove. TTpoadatwg, n xphion Tov Aetvikod
ahdafrTov Y ™) ypady ENpvikdy amotelel po taom
IOV TP T PELTAL KUPLWG T UYORATH TAEKTPOVIKOD TotYU-
Spouelov kot YpamTé pnvdpate péow KvNTeY THAEGOV@Y.

Avty v ypadn kokeiton “Greeklish”

H EXN4d0 améxtnoe tv avebaptnaio ¢ to 1830 (rav
TOM ULkpOTEPY] O TYET] e onuepe). O Tupveg TG veoi-
SpuBeiong ywpag oy n ABve ke 1 Iehomdvnoog. Katd
CUVETELRL, OL SILAEKTOL TOU OIAOUYTALY T AUTEG TIG TIEPLO-
xés amotédeoay T Bhon Yo T dnpiovpyio TG TPoTL-
T mowktMag THG MV Ywaaeg (Tng vdppas). Evrov-
Tolg, 1 ebEMEN TG YAwa g Sev ATty ampdaKoTTY: OTUELD-
ke exTeviig YAwoo1kdG TPOYPAUUATIONSG VTS TV ETLp-
pot| Tov avikod Tng eBvikyg YAbooag Tov AwdwTiouon.
Zoudwva pe Ty Aevdpvod [14], “or apyoiotég vrooTh-
ploy ™Y avaBlwon g Apyaieg ENwmvikg, amedlhayus-
g amd ‘axdBuptes’ mpoouettels mov TV elyay ‘wodbver
o1 duaopeg emadég g H 4l mhevpd Aoy vmépua-
X06 TG XPNHONG TG keBouthovuévg YAwo oo Tov Aeov, Ve
wioL TpiTy doy voa T pile éva pelype Twv BV, GuyKekpL-
utve T xpNaY TG TVYYPoVYs Yhwaaes, “kabapiauévys
uéow amd T TpooueEn ue TN apyaia el popdo-
hoyle, cvvtabn kan hebihdyro. Emxpdyoe v tpitn dmoym,
1 omolo édepe emiomg To cupBoliké doptio THG TUVE LGNS
g Apyeing ENnvixie, e auvemein po wocpd wepiodo di-

Yhwoolog.

H drydwoaia, dnhadh n tevtéypovn vmapby wag xabou-
Aovpevng ket [iog VYNARG ToLKIAlG, fTY 0TO TPOTKHVLO
QTS TH YEVVY|TY] TOU VEOU KPATOUG E0G OVTIATTIKE TeL TEM]
Tov 2000 awwve. H Aoy mowkihio, v Kedapedovan, we.
amopipunay Twv Apyeiwv ENvvixdv, yprotoroodvtay oe
hovg Toug Topels Tou dMudatov Blov (mohTiky, Stotknom,
exmaldeva, emoTW) eve ) hatiky] motkiMa, v dyuotixs,
xpnotpoTolobyTaY oYY kebnuepv averionuy emkovw-
i, T hoyotexvin (o kot byt arrd dhovg Tovg cvYYpadels)

Ko TN TpwToPabuin exmaidevon.

To mpofinua g diylwoalag elnte emarnuwg to 1976,
6ty 1 Anpotuen avaxnpvydnke emionun yhwooa g EX-
Aadag. Zhuepe aTNY TPTLTN VKN YAWwoow, 1] oTrole
XPNOLOTIOLELTAL Yiot SAOVG TOVG eTTlayuovg Kol oLveTTiapovg
aKoTOlg, VTAPYOVY TUTOL KVplwg TNG AnuoTikyg MG Kout

optopevol T Kaapebovoug.



3.3 IAIAITEPOTHTEZ THZ
EAAHNIKHZ TAQ2ZAY

To ENvvixé elvon e yAdooo pe mhodoto kAtikd ob-
OTNUL, [E TECTEPLG TTWOELG Yol TO OVORATIKS TVGTYUL,
Tplot Y xou 8o aptBuod [15]. Te ENvicd éxouy évav
extevy] apliud mapaywykwy Tapadmudtwy, eve To ob-
oTue T obvBeayg elvan oyeTIKG TEpLOplUEVO aLhAGL Trot-
paryarycd. Kord v eEén g yAdooag puéon atoug aie-
veg, ot popdoloyikés koryoples Stnpndnkay oyeTikd
otafepéc. H pueyadvtepn alhayy oty popdoroyia tov ovo-
ROLTIKOD GUOTAUATOG TOLY 1] ATWAELL THG OOTIKNG TTOTNG
(Tighertovpyleg Tng omolag avéhafay oe peydho Babud 1 ye-
ViK1 ot euttpdBeteg dpaaelg). XTo pAua 1 ueyddn adhayy
TTOLY 7] TWAELOL TOV ALTTOLPEUDBLTOV UE TY]Y TOUTOYPOVY] etveL-

TTVEN VEWY TEPIPPATTIRDY TUTWY.

MoA\a yAwooika xapakmpioTika g
eMnvikng y\wooag anoteholv mpokAfoeig
yia Tnv utrohoyIoTIkR emeéepyaaia.

To mhobo1o kAT GVOTYUe TPOKHAEL TUYKEKPLUEVEG OU-
okoMeg o GVaTHRATE YT TG TEXVoroYlog: N MuuaTto-
Tolnom, Yot Tepéderypa, avTipetwmilel To mepBdnTo Tpo-
Bue TG avayV@pLoNg OpIOUEVWY KAITIKGY TUTWY TTov
WTIOPEL Vot aVY|KOUY T VL PYULAL ¥] TO PHUATIKO OUTLATTIKG
Tov. Mia TéToln TepimTwan opoypadlag etver 1 heén dreBd-

gELg, TOV PTTopEl VoL elvatt

= JeVTEPO MPOTWTO EVIKOV GUVOTTIKOV Tolob evepyelog
Tov priuortos drafBdlw
® OVOUAOTIKY ¥ T Tk TANBVVTIKOD TOU OUTIATTIKOD

n ovdBaay.

S TéTolEg TEPIMTWIELG, TH Ao dlvel 1) emebepyacia Tou
TEPLKELUEVOD.

'‘Ocov adopd a1 aOvTaén, 1 xpHoN Twy cwlbuevwy TTo-
cewv éxel o peydho Babud Swrnpndel axépoun (ovopa-

OTIKH] YloL VTTOKEIUEVOL KOl KOLTYYOPOUUEVR, QUTIOTIKY Yiot

AVTIKEILEVOL TWV TEPLTTOTEPWY PYUATWY Kol TIOIY Tpo-
Béoewy, yevue Yo T kTNTIK), Tot dpBpar POyl TAL
Twv ovolaoTikwy. H arwmlea ¢ dotikig odynoe oy
Snuiovpyle eumpdBetwv fupecwy avtikewévey (To omoln
evalhaxTikg SnAdvovrar ket we T yevikn). H oepd
Ty MEewv oo ENpvcd elvan ehedBepy wxou 1 ovdé-
TePY TElpd, TwY OpwY elva Pua-Ymokeinevo-Avtikeinevo v
TYrmoxeipevo-Prpa- Avtikeinevo. Avtd emitpémel aToVG OPL-
Mntég v oynuatifovy exdwviuate pe Totkilovg TpoTOUG
Kkt va. 0eTovy TNy tudaom e diddopa pépn TG TPOTATYG.
Towtéypova, avtég ot Tapadoyts Snuiovpyody kat peyd-
Aeg TPOKM|TELG Yiot TYY UTTOAOYIGTIKY] emeepyaaia duatkyg

YAwoong. Ag Sovue, i Tepdderype, TN oYMy TROTUGY
The woman gave the man an apple.

2ot oryyMd VTTAPYOUY VO aKOUA TPOTOL Vo, EKPPATEL Ket-

velg TNV (St 100, TUYKeKpLLEVOL:

= The woman gave an apple to the man.

= An apple was given to the man by the woman.

o ENpvied, 1 mpotaon avt o umopovae ve éxet Ty

e&i Sow:

H yvvaixa ¢édwoe otov avtpa éve uiho.

H yvvaixa édwoe éva pio atov avrpa.
= 'Edwoe éva pAo 1 yuvalke otov dvtpo.
= 'Edwoe n yvvaika évo uhho otov dvtpo.
= 'Edwoe otov avtpa 1 yuvalke éve puiho.
= 370V dvTpa £wae 1 yuvalka éve pido.
= 370V dvTpa £wae éval uiho 1) yuvaika.
= 'Evo. ufho 880nke amd T yuvaike otov dvtpa.
s Eva piho 880vxe otov dvtpe amd ) yuvaixa.
» AdBvke éva uhho amd T yuvalke aToV dvTpa.
= AdBnxe amd ) yuvalke oTov dvTpa évet piAo.

= AdBnxe oTov dvTpa évet piAo od T yuvetiko.



To mhoboto khiTied abotrue kabiota Ty ehedBepy oelpd
TV Opwy TNG TPOTAoTG EPKTY KAl TPoTdépel TOMITI-
ueg TANpodopleg TTY TUVTAKTIKY] AVAAVGY: 1] OVOURTTIKN
TTWTY) XPYTULOTIOLEITA LOVO Yiol VTOKEIEVEL, KO 1] oUTIeL-
TIKN Y100 T OVTIKEIUEVOL TWY TEPLTTOTEPWY PHUATWY Kol
oMY TpoBETEmY, 1 YEVUKN Yio ToL KTNTUCH Kol TaL AV TUKEL-
ueve, oplauvwy pnudtey kot mpobioewy. Katd cuvémein,
1] AVOLYVOPLTT] TWV CUVTOKTIKGY POAWY ElVeLl TTLO ATt oo
6,11 o8 Ywooeg ywpls Ttwoels. Enlong, dev elvar avaryxales
oL awaTnpég Béaelg uéoa oY TPSTAOT Ylal Tovg Siddopous
ouvTaKTiKots pohovs. Te EXvikd etven pa ywooe pe dv-
VoTS T[T TOpAAENY G TWY TPOTWTIKGY AvTwyvpiwy (pro-
drop), 6Tay awTég uTEdAGVOVTAL popdohoyLkd | Tpotypa-
Tohoyka. Tn Sudikaaio avayveplong Tng mapadermduevng
avtwyvping Bonde to yeyovds bt To pruate wepthappi-
VoUV €vat uopdYULet TOV TPOTWTOV TO 0Tolo TUUWVEL pe TV
avTwvLple w6 TPOG TO TPOTWTO kat Tov aptbud. Zuvydws,
oL TPOTWTIKEG ovTwLieg o' ket B TpoowTov Tov evikod
mapaketmovton (ey®, e0v). H mapovaia Tovg vmodniamvet

gudaom. Eroptvae, v oyl mpdtaoy
I am leaving,

umopet vo. aodoBel o e ENvixé wog

»

» Oedyw. (ovdétepn diatTwon) N
» Eyw ¢etyw. (fudaon oo “eyw”)

Abo ooy TIRd YepakTNPLOTIKG Tov eAvikod Aegthoylov
elvo v ¢xToo) TOV Kt TO PAKOG Twy Aégewy. M outlot
Y10t Tov dyxo Tov Aebhoylov etvat o peydhog apibuds cvvw-
vopwy mov mapatrpeitat. H minBopa cuvavipwy odeile-
TOlL GTNY TPOEAEVGY] Tovg oiTtd Tig Olddopes SlahékTovg, Kot
B ko awd Ty Kabapevovon (try Aoy morkikia). Omosg
cupPalvel pe dheg Tig YAooeg, To Aebihyto mepthapBavel
emlong Meeig davelopéves amd dlhes Ywooeg. Katd ouveé-
melt, Yl TNV O Evvoun etver mBavd ve vapyovy 3 1 4
MeEeg, xabepud Tpoepyduevn amd i SiudopeTucy YAh oo,
Mo 40 artier Yo To exTevég hebihoyto elvau o mhovTog

TOV Tetperywytkod UopdoloyIKoD GUTTYUATOG: 1] ToPrYw-

YN ehvaide prue > pruatixd ovoractind > ovopatixd emi-
Seto > emippyua etvar Tohd cuynBiouivn (.. Snuiovpyw
> Snuiovpyla/Snuiovpyds > Snuioupyikds > Snuiovpyikd).
Eniong, T ERvpvucd yapoxtnpilovrar amd woyvpd mapa-
YWYIKS UYAVITUO VIt TeL VTTOKOPLOTIKA Kot Te, peyeBuvTicd,
OVTIATTIKWY Kot eTLOETwY.

To hebiddyto g EXpvicng mpotpyeton mpwtiotwg amd Ta
Apyale: ENnvixa. elte wg atddreg Mekeig (o kot kdmoteg
gxovv alhdbel popdohoyikd Y onuactohoytkd) elte wg pile
oV TTapdryovy véeg hekel.

e muheudtepeg emoyts, daveteg hekerg mpog e EXNnvixa.
amikTNony eMNVIKEG KaTaMEEG KL £TOL TPooRpuUdaTY-
xov/ aopotwbnray oTo popdoroyikd avo Ty Zhyypove
Saveo (mov elayBnoay xord Tig TedeuTaleg Sexaerties), et-
Sika. ad Tor aryyMkd ket TeL yahhed, cuvhBwg Oev Khivo-
vrou. H amoveaia khtikay popdnudtwy oty yAwoow mpot-
Aevamng éxel wg amoTeleaa T Suakohin amddoomg YEvous,
To oTolo €VoL ATRPAITHTO YAUPAKTYPITTIKG YVOPITUL TWY
ovopatwy. [apdyovteg mov emnpedlovy v amddoay yé-
voug elvou To apytrd yévog (edy vépyer), o averhoyikdg o
uatiouds (xat avehoylo pe vdpyovoeg elices Aékelg)
wou 1) opotdTTeL (Aekerg ov Myyovv o kdimroto udpdmue xoi-
PUKTNPLITIKS EVOG TVYKeKPLUEVOD YEVOUG B arodoBoty oe
auTd TO YEVOG).

'Ocov adopd o wikos Twv heewv, T EXNvica &yovy ehd-
xioTeg povoavIhafes heketg. Ot Siovlhafes 1 TpLovihafeg
MeEeig amoteholy Ty ThelovdTNTAL, 0dNd Ot ToAVTDIAaeg
MeEeig dev elvou kaBélov amdvieg (axdpa ko Me&eig e oxTw

7 evnid. culhafic).

3.4 MPOLPATEL EZEAIZEIX

Amé v Sexaetion Tou 1950 i émerter, o apepuicavices Teu-
vieg apyrooy vor Seamolovy atny elnvixy ayopa. H xvpuap-
Xie AToLy adp TepLoTTEPO EPAYYG KT TV OekaeTio TOU
1970, btav ewanyBnoay tyheomtikég oeipég ot kabe votko-
xuptd. Ou Eéveg Tavieg xou o1 Tnheomtiég oelpés Oev pe-
teyhwtTilovren oty EXada. Avtifeta, ypnowwomotetton o

vroTithopdg (o avtifeoy pe molés alhe ywpes dmwg 1



Toudhior kou n Tepuaviar). H ioyvph mapovata Tov apeptxovt-
xob TpéTov {wig ot MME emnpéace Ty elvicy] kouk-
Tovpa ko YAdaoo. E§artiag tng emxpérnong g ayyhixig
KoLl OULEPIKAVIKNG LOVTIKYG amtd TV OekaeTia Tov 1960 ko
uete, ot ENuveg éyovv extebel modd ot oryyAika, emt oetpd.
yeveay. To ayyhxd obvtopa améxtroay To xabeatwg g
uovTEpVeLg, “TpEVTl YAWT e, TO 0Tolo SloLTNpolY UéYpL KAl
avuepa.

Avtb 1o xafeoTwg avtikatonTpileTar amd Tov TepdaTio
aptBud Twv aNuepvwy Savelwy amd Ta aryyhixd (Tovg Aeyo-
UeVoug ayYMapovs). 2Tig MEPLTTOTEPEG TEPITTWIELG, AUTES
ol Aé&eig kahdmTov kamoto kevd oTo heihdylo, . x. ovopd-
Lovv o véaw 18¢a 1) arvTikelpevo Yo o omolo dev vdloTaTan
M VIKS bvopo.

Evtoltolg, ae oplopéves meployés ol ayyMapol xouv op-
xloer va avticabiotody vdiotapevo elpucd Aebiddyto.
Eva mopaderype eivar v xphomn ayyAikow TiTAwy ot oyye-
Meg epyaciag, Wiitepa yio Béoelg SloinTikwy oTeEAEy®Y,
m.%- ‘Human Resources Manager’ avti YzedSvvog [po-
owmxod. Eniovg, rxwluco’c OVOUATR KATAOTNUATWY, ETW-
yoples TPoidvTwY k. AT. BewpobvTan TeploTdTepo “minod-
peet” amd o, ENvvixa. Taom vrepBolcng xpromg oyyht-
ouwy umopel emiovg v SumoTtwlel oe didnuiceg Tpoid-
VTwY. AvTH 1) ThOY Sluws 600 “Kovd” KL av dorvtalet, Slutpé-
el Tov kivduvo v aoxhelel peydhe TuuaTo Tov TAY G-
TUOV aTrd TO VoL GUUUETENOUY GTYY Kowwvia, TG TATpodo-

plag, ket GUyKeKpIEVe avTolG oL Oev Yywpilovy ayyhikd.

3.5 TAQXXIKH MOAITIKH ZTHN
EAAAAA

H ENdde éxer axohovdoet diadopeg molitikes otn Sidp-
ke Tov 2000 audve o€ e Tpoomabewn va femepdael To
YAwaated TpOBAue TOV ke TETPUYE Tig ATETEpEG YAWTT1L-
KoL TPOYpapaTIopod Tov Stevpuvépevov ENwicod Kpé-
ToVg.

To {enua ™¢ Arplwootag (mov mpoavadépbnke) emiho-

Onxe vopoBetikd To 1976, alé v Swdkacia wov 00h-

ynoe ot awTHY TV amddaay oev BacioTnke oTo épyo Ka-
TololG TVYKEKPIUEVNS apyNs ¥ dAhou BeapoBetnuévov do-
peat, alhd oo xovd aloBnua PprAckdbywy xou Tov amhod
Aov. H Thwoowy MetapptBuion fitay avtixeluevo evdg
UOVO VoUOU, Eytve OekTy Ko TYpY|OvKe exToTe Ywplg akhot-
vés. Kavévag dopéag dev avyxpotydnke obte Yo var eperp-
udoel T petoppvbuion ovTe Yo va ebetdoel pelhovTics

avarykeg yloL adhorygg.

H Axadnuie AByva, 8puua mov amaprifetar amd Toug
TNUAVTIKOTEPOVE TOLVETITTYUIAKOVG, TTOYUTTEG KoLl GLTOML
evpelag emlppong amd dho T medla TG TEXYNG, THG ETL-
OTAUNG, TV TOMTIKAG ket TG kowwviag éxet mpoomadi-
OEL KaTE KaLpolg Vet o kNael KpLTIKY adhd ko ve, etavyyyOel
mpoTaoel Yo vo Bonboel oty Sthpromn piog “yAwoat-
KNG KouAToVpag” ket “YAwootkng Totdtyrag” Yo T ENn-
VIKG, edhd TS Oev petaTpamke ToTé ot BeouobeTnuivy

1 Oteepxy] Tpoomadelet.

To pudvo un TaveTITTYIOCS ETTLYOP1YOVUEVO (TS TO KPATOG
{0pupa o éxet cuaTael yio va Siebdyet épevva ko ve 0Ty
pilet T Texpnploom ket ) Sidaokahe Twy EXyikay el-
vou o Kévtpo ERunvixig I'hwooag To omolo dev aoyohel-
Tol e YAWOTIKS TPoYpauatiopd. ATooToly] Tov elvat va.
oTpilel ket ve Tpodyel THY ENVVIKY YAwoow Ko TV Ao-
yoTexvin péon amd TV epevva, TNV avamtuly SidaxTicod
vhixod, T aTpiEn Saokdhwy Tng ENmyixig oty ywpa ket
070 eEwTepLcd kol TV OLopYAVWaY TwY Rovadikmy emlonumy

ekethoewy endpreng oty ENmvicy.

Ymapyouv kuplokekTikd, exaTovVTadE OYpoatevuote Kade
xpovo, xvplwg aTig ednuepideq kaL mpéodata aTo Awdi-
KTV, Tov e0TIa{oVY OTIG aTethég oV avTipeTwilet n EX-
Mvieh aTov aywva g yie emPlwon. AvBpwmol bAwy Twy
KOWWVIKGY OTpwuaTwy vinBovy Ty avaykn ve wapomo-
veBobv Yo To maxg To Evo hebihdyio ko oL Taytwpdveg ex-
dpéaelg Exovy kavel Toug veous avBpwmoug vor piddve kerkyg
mowdtnTog ENmvicd. Av xou To emyeipnua g yhwootkng
€vOelag TNG véag VeV elvar aUvndeg ot ToME YAwaTEg
Ko Kowvwvies, dpaivetan ve etvon o 1oyvpd oty EXdda.

[ToNot avnouyovv emiong b1t o “Greeklish” (ypady twv



ENwpikdv pe Aotivicods xopaktypes, duwvokoytkd N Ko
oTTIKG, 1000UVapovs) Ba emNped ooV e KATOLO TPETTO TNV
TOLTY[T, TOV TTpodoplcod ket YpamTod elnvikod Adyou
wou B ebhebler T xpiion Tov eqvikod addapyrov. Av-
oTUYGG, Sev éxouy teayBel pehéteg peydne Khipaag mov
Vo, uTopovy voL pléouy dwg 6T 6y VTP EL TROLYUATIKE, TE-
Totog kivovvoc.

I[Tépo amd Tig emionueg (emoTtnuovikég 1 dlheg) mpoomé-
Beteg ot oL 13pVUATEL YAWTTIKOD TPOYPAUUATIOUOD/ VTTO-
oThpténg/ Tpowdnang Tng MK, TapaTYpelTaLL Kot pe-
Yéhog aptBudg cuINEYWY, exBoTEWY Kott SLdLKTVAKGY TO-
mwv (1l0TdTOTOL, ITTOAOYIOL, AEKTPOVIKA TEPLOOIKY K. MTT.)
mov TepthauPdvovy oTovg aTdyous Tovg THY Tpowdon/
vrooTHpén/vepdomion Ty EXwvicwv.

H ylwoow) teyvohoyia Bewpndvxe amd apketd vupis kpi-
olog maplyovtag Yo ver otebobdy ot te ENnvikd
ueTokD o EVpEWG OUIAOVUEVLY Kol BIB0TKOUEVWY YAwT-
owv. Avt ¥ cvveldnronoinay odfynoe oty Snutovpyin
evd eeidixeupvon epevvyTicod pduatog (tov otirov-
tov Emeéepyaciag Tov Adyov — IEA) ke v mpoxypuén
Tpwy peydhwy Ipoypappdtay Efvikig Xpnuatoddtnong
mov eatiafay o Texvohoyles YAwoowg ket yvwang. Avtd e
[poypdupata odfynoay oy avemTvén g opuddas ep-
Yohelwy Ko TOPWY TOV YPNTILOTOIODYTOL TAEOY Yol TV
vroaTpiEn ™6 xprans Twv ENapcwy ot [Tpodopraxd.
ZvoTHRTE Kt TY) SLEVKOMIVTT) THG YAWTTIKA, EVITYVUEVYS

emebepyaaiog elnvixod mepieyoudvou.

3.6 HTAQXXA XTHN
EKMAIAEYZH

To  amoteléopate TN
International Student Assessment, PISA (2009) [16]

deiyvouy bt ot EXMve puabnté éxovv xoxes emdooeis ko

ueAETYG for

Programme

oTOUG TPELG UeyBhoug Toels Tov eaTidlel 1] pekéTy, cupme-
phapBovoutvng g kaTaVONTYG KeWEVOV. AV Ko ovTd
™o omo*reléoq.wcm BEEXVOW OTL Exel onuetwdel pio ppn

Petiowan oe oyton pe mponyodueves ypoviés, n EXdda

Bploxeton aTig kaTwTepes Béaelg petabd Twy ywpdky oV

uehethBnray améd to PISA.

Aev éyovv yivel TpooaBete v avalvBovy avtd To ouo-
Tehbopato kot vo ovvdeBody pe TN YAwoaiky exmaidevon
oty ENSa. To yhwooixd pabipata (Apyaiony xat Néwy
ERnvikwy) mavToTe e0v00UvTay MOTOTIKY GTO EMVIKS
exmoudevTikd choTue. Exouy yiver modhég avlyrioeis yio
T TG 0L OeEIOTYTEG TTY WNTPUKY YADTTRL UTTopolY Ve BeA-
Tiwbovy péon amd Ty exmatdevan ket vnpke dva oyédio
™06 ENuvucns KuPépynong 10 2010 (oo mhaioio g mpw-
ToBovllog Néo Zyohelo) va avéiioet Tig dpeg didaaratiag
Ty Néwv ERunpvicay oty mpwtoPdduia exmaidevay xat
VoL UELWTEL TIG WPEG TToV adleptvovTat Ty expadnomn Ap-

xodov ENpvicwv oy SevtepoBabuuc.

Keté v tehevtain dexaetio, éxet Tebel o€ edappoyn éva
EXTETOUEVO TpOYpota V1ot Vo épBet 1 Sidaakahic TNG eln-
Vuchg YAwoaeg To kovTe ot petovdtyreg ([opdicous, Popd,
Movaovhudvous) kat wetavdoTes kot xel ToporyBel vuco
kot peBodoroyles vimMAg ToWTNTRG. AVTE ovauéveTal Ve
TPOLYOVY TNV 10TIUN TTPOTolaT) O TEpPLEXOUEVO TTHY EA-
MVicn YA TR Y10 GAOVG Tovg TOAITEG Kall TOUG UETOVATTES.
Yrhpbav emiong molhég 1BwTikég ket cLINOYIKEG TPWTO-
Bovieg Ta TeheuTaln Ypdvio Yo var kothupBovy oL kevd oY
didaarahic TG ENNVIKYG YADTTOG OE UETOLVBLTTEG OL OTTOLOL
Yot Stoipdpovg Abyous amokAelovTal amd To emionuo kol

SeuTIKG TVOTNULL.

Eve. iwritepo {itnue mov emnpedler o ENvixa. meplod-
Tepo ord ayedov ool dNTOTE 4NN EVPWTIIKY YADTTO, Ei-
vou o Tpbmog opydvwong TN expalnare/didackahiag g
Yhwooog otovg EXNuveg g Awomopag. Aedoptvov 61t ot
dvBpuwrmoL elvikiig katorywyng mov Lovv extds EXadog
avépyovTan TAo oXed6Y aTa. S eatopuvple (ot aptBuol el-
vou xorte Tpoatyylon adod dev éxel Tpoypatomow el moTe
emtionun amoypady Tng AlaTopds), o TAVTE EVTOVO TO
mpoBInue TG Sidackahlag aTotyelwy THg ENVIKNG ¥ ot
poxTg T POV exTeidevamng oy elviky YAwoow. To e)-
vk kpatog éxet 18pvoet elnvikd ayolele oe ToMEG Y-

PEG 0 OAOKANPO TOV KOTUO Ko Exel VTTOYpayel Tupdwvieg



UE QKOUOL TIEPLTTOTEPEG XWPEG WOTE VO, TPOTHEPOVTAL TeL
EXunvixé wg mpoeupeTicd ualnue oo oyohikd mpéypapus
oTrovdwv ae dtadopeg exeudeutikés Babuidec. Avth v Tpo-
omeBeto Oev Exel TETVYEL TO TEYO TYG, ONAadY] VoL eTiTpeV/eL
ot TeploabTepovg delTepng Kt TpiTyg Yeviag ENwveg g
A opdic voL SlorTnpy|covy 1] VoL aveKTHEOVY TNV eTadt Ue
™ YAwToe Twv Tpoybvey Tovs. Evag véog vépog mov Ymdi-
oTKe TpoTdaTe elonyelTar uetTappubuicelg oty didaeoKa-
Mat xou 0y exmaddevon oty eMnvicy) YAwoow oo ebwte-
pucd. AapBévet vdym Tov T cuyKekpluéve eBvid kot To-
TG, YYWPLORATR TWY KOIVOTHTWY THG OUOYEVELG KXl GTO-
YeVEL Ve TIg Voo TYplEeL VoL avaTTVEOVY TTpOTappOTLEVEL B~

Sextixd, meptBaiovTe kou Sopés.

3.7 HAIEONHZX AIAZTAXH

Zodwg kot Oev elvar eIkTS Ve Yivel Wi GUVTOUN eTLTKS-
oY TNG aNRasiog TG ENVIKAG YAWTTaG Yol TOY GUY-
xpovo (Svtikd) moltious. H ematiun,  dthocodia, 1 do-
yoteyvia, ovolaoTikd kabe pellwy TTvyy ™G avBpwmvng
SpaaTNPLOTNTAG ETNpERlETOU QTS TOV TPOTO TOU AVATTY-
xOnxe kot weprypadnre YAwooka ote. ENvika.

AN avTd amoTekel kuplwg “emitevyua” Twv Apyaiwy EA-
Moy, TTow elvar 1 8éom Twv Néwy ENmvicay ot avy-
xpovy emoxt; Too Néow EXpvicd: éxouy Sudpapatioet on-
LoV TIKG poAo ote Bathkavie ko oy eproyy) T1g Mobpyg
Odhaoong, dvTeg TNUaVTI YAOT T Tov euToplov Kot TG
exTaidevarg TovhdytaTov amd Tov 170 we Tov 190 cuwve.
>t Odpxetor Tov 2000 awdve, To 0D TPdBAnua g Al-
Yhwoolng, ot TUYOVATUS e TOMTLKA, OLKOVOULKA Kol KOL-
Vi TpoMuate, eumédiae T diddoay Twv ENwixay
kot ) onpeaio Tovg ot NoToavarohu Evpamn ket v
Avartohn Meodyeto pewwbnxe. Iap’ 61 avtd, n EXwvicy
elde BV0 aTd Toug ToTE THG Tov 2000 cudve Ve TepvoY
70 Néumel Aoyoteyviog xou éve peyaro apiBud épywy EA-
Mpvwy ovyypadéwy va petadpalovrar.

Meta. To dvorype Twv xwpwv g Avatohkig Evpwmng ot
Avon, T ENnixé, aroxtovy Forve, onpacio, kuping oTig

Bohkavixes ywpeg, OOV oL eENVLIKEG EMeVOVTELS Slodpaiot-

Tifouy onuavTikd otkovoukd pdho ue TNy Tapovain chotva
Kol TEPLOTOTEPWY ENVVIKGY ETAPELWY Kol [Le ToL KOUATH
TOVPLTTWY oS QLUTEG TIG YWPES VoL cuEdvovTaL Xpovo e To
xpovo.

Or eNupvicés omovdés diebvarg datveton va mapaxualovy
oTadekd To. TeEhevTalo ypovie. TToMég amd Tig mepimov
185 ¢dpeg ENpvikav oe diadopa TTovemathuor ave, tov
AT KIvOuvedouy v Khetogovy. Ot Adyor mov avadé-
POVTAL EIVOLL OL OIKOVOIKEG TEPIKOTIEG AKOML KOl TTOL [LE-
YUADTEPOL TAVETIOTAWIL, 1] O YEVIKEG YPOLUUEG Ty KOTIULLL
vroPabuon tov Topén Twv AvBpwmaoTikwy Emotyumy, o
ATNUAVTOG pOAOG THG ENIVLKCTG YAWTTOG VIl TO EUTTEPLO Kall
eldika. Ty aryopé epyaaiog, kat TéAog v aduvoyin Tov eX-
VIKoV kpdToug vor aTnpiéel Ty elpvikn Yoo oo ebw-

Tepuicd.

3.8 TA EAAHNIKA XTO
AIAAIKTYO

Zoudwvae pe o Iapatnpyripro yia myy Yndraxy EXdde
[17], 20% Ttwv EXWvwv moltev éxovy TAnpn TpécBaon
e evpulwvikés vimpeoteg Tvtepvet kot 25% ypnopomotel
e smartphones yie mpéaBoon oo Awdictvo. To 50% Tov
TAnBuoov éyovy TpdaBaay (omolovdmote eldovg) amd To
omitt Tovg oTo AwdikTvo, eve oxeddy dheg ol emiyelpi-
aelg gxovy mpoahaay oo Awdiktve. To 40% Tou guvo-
Akod mAnBuopod emoxénteran To AwdikTvo ToVAAYIGTOV
wio popd TNV eBdoudde, pe avtols Tovg aptBuov va etvar
oM VYMAOTEPOL it TrHo Verpeg ALklkég opadeg. Zyedov
TO £veL TPiTO TOV eTaryYEMUALTIKA evepyoD TAYBuaoD Xpriat-
pomotel To ArdikTVo Y10t Ve eKTENETEL epyolTieg oyETIKEG Ue
NAeKTPOVIKT] OlkvPépyn o, Ve YpYoIHoTOMTEL UTTY|peTies
nhexTpoVIKNG Tparmellkng Kol VoL kAvel ddheg StaducTuokes
ovvalayte.

H améxhion amd tov evpwmaixd péoo dpo elvar mpoda-
VG & KUADTITETOL opKeTa Ypryopat, oy Aafovpe emi-
aNG VIOV UOG TV TPEYOVTOL OLKOVOUIKY keTaaTaam. To

tpéyov Kowotikd IThatoto Zipibng éxet méve amd 4 dioe-



KOTOUUDPLOL EVPW VoL YOPYYHTEL Yol TV KaTaaKeV] Wy dlot-
KWV VTOSOUMY, VTN PETL®Y Kot CUVALTOTHTWY. 2T0 TENOG TOV
2010 o eXnvixdg Toptag Sevbuvaiodoatag (.gr URL) etye
oxeddv 330.000 woraywpnuéves dievbivaels. Aev vmdp-
e aB16TIoTY RETPYOMN TWV ENNYIKGY SoScTVAK Y TOTwWY
OTOV TOWEN, .COM, TWY EMNVIK®Y ITTOMOYIWY Kol TwV e\-
Mk Sdiktvokwy TéTwy Twv EXMpvwy ¢ Awomo-
pag. TTavew amd 3 exoropuvpie ENyveg éxovy hoyapraoud
oo Facebook. Eivat cwaté ve: modpe dti T EXnvixa etvon
e pie ToMD {wvToyy] ket Ghogve kel TepLoTOTEPO Y PNOIUo-

molobpevn Yoo oo AwdikTvo.

T T YAwooueh teyvoloyla 1 avéevouevn xprion Tov Al
Suctbov gyet OrtTy) {wrikh onuacta. Adevés, o peyddog
byxog Yndlokd Sbéotuwy yhwooikwy dedoputvay avti-
TPOTWTEVEL Iet TAOVTILL THYY] YIeL THY AVEAVTY TNG XPHOTNG
dVaIKNG YAWTTAG, 1liTEPE TUNNEYOVTHG OTUTIOTIKEG TAY)-
podoplec. Adetépov, To AwdikTvo TpoodEpel Eva weydho
eDPOG BUVATOTYTWY Yol edaplLoyes YAWTTIKYG TEYVOLOYiaS.

H Swdctvaxy] eappoyy Tov ypnomoToleiTal To auyve.
ebvat aodohadr v avaliTnom, 1 omola oyetifetan pe Ty av-
Topaty emebepyacia YAwoong ot moG emimeda, dmwg Ba
Sovue o aValVTIKE 0o SeUTEPO UéPOg AVTHG TG atvardo-
pac. Exet va kaver pe mponyuévy yAwoaiky) Texvoloyla mov
etvou Sopetich Yo kae yYhwooe. Tiee Te ENvvixa. propet
vo. Tepthappiver Ty emebepyaaia eadaluévay aToryelwy
eloarywys (emebepyacia avopboypadwy Mewy ot epwti-
part), Thovate popdoroyucy emebepyacta, ovrohoyleg eidi-

KEG Y10L TV YAWOTOL K. AT

H Swiodadion iowv evkaupiary o€ dAovg amoTeel pntd mo-
Mtiké otéyo oty ENdde ko aleg evpwmdicég ywpec.
Zvykexpiuevo, o Tpdadatog ueTappuBUTTIKOG YOROG Yict
Y Nhextpovien SxuPBépvnan mov Ymlotnke tov Tov-
vio Tov 2011 cados {nta dheg ot SeducTvakss kKuPepynTi-
Kég uTpeTies va elvon “oyediaopéves Yo dhovs”. AuTé dev
emnpedlel ubvo Toug YpNOTEG Ue avatnpleg adhd UV
Tou eTlovg pe TV TOAVYAwoTia ket pe Sidpopoug TpoToUg
mpdaBacns (kvntd, Ehenym evpulwvikdTrTag, YWPoYPOIL-
Kt puBuloelg k. ). T drhixd mpog Tov xpNoTy epyctheia
YAwaotkhg Texvohoylag TpoodEpouy TN Kvple Ao Y
TYY IKAVOTOINON QUTOD TOU KAVOVITUOD, Yot Topaderyue
mpoodepovtag chvBean dwvig YioL Tovg TOMTEG pe Wel-
UEVY] 6paLTT).

Or xpfiotes Tov Awdiktdov ket ot Tépoyol SdikTue-
KO TEpLeXOUEVO UTopoLY emiomg Ve emwdern oty amd T
YAwa otk Texvoroyin e MydTepo Tpodavels TpéTOUG, T X
TV POV TNG V1ot TNV cuTOUATY) PETAPPaTy] OLLdIKTVAKOD
meplexouevov amd pla yhwoow ot aiy. Av Mfet kavels
VoYY Tov adevds T VYA KOTTOG TOV TUVOEETEL [e T1)
UeTAdPALTY CLUTOD TV TEpLeXOuEvov amd BvBpuwmo ket cdpe-
TEPOV TNV EKTINMUEVY avayKn, Ba Tepiueve va avarmtiooe-
Tout Kell VoL Y PY|TILOTIOLETELL TTL0 IO 1 YAWT Ty Texvoloyla
amd &1L Tehkd ovpPaivel. Avtd pmopel v odeidetar oTny
TONUTAOKOTTEL THG ENTVIKYG YAOTTUG kel OTY] PIKPY TG
“wyopd” o€ ayEan we Tov aptBud TEYVOROYIDY TOV EUTTAE-
xovtat oe ouvPelg eapuoyis Yhwaotkrg Texvoloylag.
210 emouevo keddhouo Oo TaPOVTIATOVUE Mol ELTAYWYY)
0T YAwookh Texvoloyio Kou Te kevTpikd Tedin edapio-
e ™ kabag xan o aflohdynomn g Tpéyovons KaTd-
oTROYG TN YAWOTIKAG Texvohoying i e Néa EXuvikca.
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H TAQ22IKH TEXNOAOTIA

A TA EAAHNIKA

Or yAwoaikég Texvohoyies YpyolpomolOVYTAL TTHY V-
mtvly vmohoyloTikwy cuaTuATWY ebedikevpivay aToy
Xelptopd avBpwmivng YAwaoes, ket yio To Abyo auTé, dvTeg
oL Texvohoyles avyva cuvoyilovrat emlong umd Tov bpo Te-
xvohoyies AvBpwmvov Adyov. O avBpwmvog Adyog pary-
HOTOVETEU Ot TTpodoplky katl YporTy Hopdn. Eve o mpo-
doplds Adyog elveut o TahedTepog kal o Guatkds TPOTOG
Yhwaoucg emxkovwviag o 4L adopd Ty avBpwmivy eké-
MEn, ovvBetec mAnpodopleg ko To peyahTEPO WEPOG TNG
avBpwmivng yvewans Sttypodvtat ket peTadiSovTal pe ypo-
w1 kelpeve. Ot Texvoroyleg dwvig kat Kewwevov, xpnat-
pomotwvtag ekt xaf Ko ypouupoticodg ket TNUasto-
hoyixovg kovbveg, emebepydlovTon ) Tapdyovy YAwooo kot
oTIg 000 auTéG Uopdés. AvTo aruaivel OTL 1] YAWOTIKY Te-
yvohoylo (I'T) cuvdte T YAdooa pe Touciheg popdé yve-
omng avebapTrTa. od To pégo éxdpaang (dwvy 1 Kelpevo).

To aynue 1 weprypddet To Tomio T I'T.

Xy emkovwvia pog, cuvdvalovue T YAbooo pe dlha
uéon emicolvwving Kot TANPodbpNoNg - Yiot TopAdELyUd O
mpodoplidg Aoyog umopel va, mepthauPivel yeipovopies ket
exdpaoelg Tov mpoowmov. To ymbrakd kelpeve cuvdvalo-
vTaL pe elkoveg kot Yyovs. Ot Touvieg umopel v Teptéyouy
Yhwooo kel ot Tpodoplki Kal 0t YparTh wopdy. Me alha
Adyta, oL Texvohoyleg Tpodoptkod Adyov ket Keuevou emt-
KUADTTTOVTOU Kot cAAETISpoUY e ToAkég dhheg Texvoo-
Yieg Tov dtevioAbvovy TNV emeepyaaio TN TOAVTPOTIKYG

ETIKOIVWVIaG Kol TWY TOADUETTKWY £YYPADWY.

2 ouvégew B Tepovainatovy To Baokd medio edapuo-

yov ™ I'T, m.x. 0 Yhwoawkdg eleyyos, | avaltnoy oo

AwdixTuo, v Texvohoyin Gwvig ket 1 uyoviKy 1etddpoan.

Tow wedia avTé mepthapBavovy edapuoyés dmwg:

= S16pBwa opboypadikiy Aabwv

= VTOOTPIEN TUYYPadHG KeWEVOL

= expdfnon YAwooog vroPonBoduevn amd vrokoyioTy
= avékTyon TApodoplag

» baywyy TAnpodoplog

= quTdpaTy TEptAYY kelpévov

= OTAVTYOY] EPWTYUATWY

= v yvoploy ¢wvyg

= ohvBeon dwvig.

H ylwoou teyvohoyio amotehel wio kabiepwpévn epev-
e eptoyy pe mhovato Bifhoypaducd viko. Mapari-
Bevran evdewktind ot axdhovbes Biphoypadixis avadopes:
[18, 19,20, 21].

ITpw v avddvoy Twv avetépw medinwy edappoywy do me-
pLypodel TUVTOUR 1) APYITELTOVIKT EVOG TUTIIKOD GUTTY U0
To¢ I'T.

4.1 APXITEKTONIKEZ
EDAPMOTQN

Ot gvvifeig edappoyis Aoyiouicod yio YAwaoue emebep-
yaoio cvvibwg anaptifovrar and Swdopeticd cuaTaTIKA

utpn mov avtikatoTTpifouy Siddopes TTVYES TN YADTTU.



Texvohoyieg Dwvrig

/\

Texvoloyieg o .
oAupEowy Kal WOOIKEG . .
no)\UTFthTTIKCI)TI]TOQ Texvoloyieg Texvoloyieg Iviang

1: To tomio g MNwaooikng Texvoloyiag

To oyuo 2 epdaviler o ebutpetixd, amhomomuevn apyt-
TEKTOVIKY] TOU ATaVTd 0¢ Ve oOGTNUA emebepyaotag Kel-
uévov. O Tparteg Tpelg hettovpyikég povades xetpilovrar

Sour} Kou TN oMUl TOV ELTRYOULEVOV KeELUEVOL:

1. Ilpo-emebepyaaio: kabapiouds Twv dedopévwy, adai-
pean) popdoTolnamg, aviyvevay Tng eloepydUEVnG YAWG-
oo, Twv oplwv Mg ket TpdTAITNG K. AT

2. Tpappatich avéhvoy: eVpecy TOV PAUATOG Kl TWY
AVTIKEWEVWY TOV, TWV TPOTOLOPIOUMY Keil AIwY pe-
Py Tov Adyov, kel ket TG SouNg TG TPOTATTS.

3. Znuactohoywn avédvon: amogadivioy (evtomauds
™G K TaINING onpaciog Twy Megewy oo dedopévo me-
plkelpevo), emihvomn ocvvavadopds kat avadoplcwy ex-
dpdoewy (Toleg avTwyvpieg avadépovral ot ol ov-
OLAGTIKA TG TPOTATNG) Kol LVALTTOPATTATH TYG TTUaL-

alog TG TPOTATYG KALTA TPOTIO UNYAVIKE AVY VRTIO.

Mpappariky

Mpoenetepyaoia Avéluon

1 ovvéyew, ebedicevpéva apbpmpata exteloty dlheg
Aertovpyleg, dmwg M avtépaTy TEpIAYM Kkelévov kal 1
avalitnoy oe Baoelg Sedopévay. [pdxerton yio wo omho-
Tomuivn TEpypad TNG APXITEKTOVIKYG Tou auetkovilet

Y T TAoKSTHTR TwY edapuoyey ) I'T.

Meta, Ty eloaywy) yie T Bootkd. Tediae edoppoyiv g
I'T B axohovBrjoet piot cUVTOUN ETLTKROTNGY TNG KATAO TR
ong oy épevvae kal Ty exmaddevan oty I'T, katadiyo-
VTOLG UE WAL ETTKOTY|O N TUAUSTEPWY KOl TPEXOVTRIY EPEV-
VITIKGY SpaTTNPLOTAT®Y. 2T0 TEAOG AVTHG TNG EVOTHTHS,
Bo TopovTIBTOVE TIG EXTIUNTELS EUTTEPOYVWUOVWY otvaido-
pucd pe Boaoika epyaela ko mopovg I'T wg mpog apxetég
o TaoElg, 6w 1] OlafeTudTTR, Y] WPSTYTA Kot 1] TToLd-
Tt H yevind] eicdva ¢ xatdotaong g I'T yie Ty eh-

Mpvuc) Yoo svvoyileton atov Tivaxa 8 oty oeMda 31.

E¢e1dikeupeva

Inpacioloyixi
ApBpwpara

Avaluon

2: Tumr Apxirektovikn Epappoyng Emeéepyaoiag Keipévou



4.2 BAZIKA TEAIA
EAPMOTIQN

H evétyra avti) eomidlel ot mio onuavtika epyahela kot
mdpovg I'T o mapovatélel cuvomTicd Tig SpaaTnpIoTHTES
™ I'T oty EXhado.

4.2.1 Thwooikdg eheyxog

OmoloodNmoTe €xel YpYOUOTOW|TEL Evay KEUEVOYpAdo
émwg To Microsoft Word yvwpilet 611 wepthapBaver évay
StopBuwty mov emanuatve To opBoypadika habn ko mpo-
Tetvel SopBaaelg. O mpartor opBoypadukol diopbwteég ov-
véxpwoy ) Mot Ty heewv Tov keyévov pe dva Aebicd
opBoypadnuévey heewv. Ot atyypovor duwg SropButes ei-
vou ol o ekedryudvol. Me v yprjom ebapTtmpevey oamd ™
YAwooo akyplduwy Yo THY YpoRRATIKY AvaAvay eVTo-
ifovy héby mov oxetifovrar pe Ty popdoroyla (m.x. To
ouaTiousd Tov TAnBuvTiKoD), dTwg ket GuVTAKTIKAE AN,
Y TNV €N puaTos ¥ TepITWaEl aovudwvicsg ph-
LOLTOG Kotl UTTOKEIEVOY, T.y. “Mmopeite vou “mporeiverar
xatt 4Mo;”. Evrovtolg, ol mepioadtepor dinbéaipor opbo-
ypadot dev Bo ppovy kavéve Aabog oto axdrovBo keipevo
[22]:

I have a spelling checker,
It came with my PC.
It plane lee marks four my revue

Miss steaks aye can knot sea.

T 7o YerpLopd TéTolov THTOV THUAUATWY, 1| VEAVG] TOV
TEPIKEWUEVOU EIVOL ATTAPAITY|TY) OE TTONNEG TEPITTWUTELG, TL. .
Yot vor kpBel edy e AeEn etvan pruaticde 1 ovoparTikdg
TUTI0G, dTwg 0To akdhovbo Tapdderyud, 6oV ol KMTIKOL
TVT0L Adoys (amd To ovalaTikd Aday) xou Adoeg (amd To
prue Advw) Tevtilovtar dwvnTikd el dudépovy Ty

opBoypadla ka1 LopdoTUYTAKTIKY TOVG TRVTETYTA

= Mag mapovaiaae To oxdio g Mang / i Adoer.

= [Ipémerva Maoerg / "Adorg ewtéd To mpofnua.

AvTd amouTel €iTe TO TYNUATIOUS KAVOVWY YPAURATIKG
edtkwy Y kabe yYhwooa, To omolo GuvemdyeTon peydo
Bobuod ekedicevang xar avBpwmowpdy 1 T YpRan €vés
OTATIOTIKOD YAWTT1KOD HoVTENLOV. AVTE Tol LOVTEAQ UTTO-
hoyilouy Ty mBavdTyTa pag cuykexpyréving Abng va. ep-
daviletar ot dva cuykekpévo mepBalhov (SnAady, Tic
TpoyoLpeves ko Tig emdueves Mekels). T mapdderype, Tug
Aaerg etvon o wohd mo mBavy axohovBia Akewy amd
10 *715 Adayg. 'Eve otamiotikd YAwootké povtého pmopet
vo. oupory el cvTduaTol YpnaoTotwvTaG Ever pEYEAS G0
(opBav) Yhwaoicwy Sedoptvav (T x. évo. cwpa kelpévmy).
Méypt onuepe avTég oL mpoaeyylaels éxovy kuplwg ave-
mrvyBet ko ablohoynbel o ayyhcd yhwooucd Sedopévor.
Qotéoo, avtd Ot onuaivel 6Tt umopoly va petadepbodv
amevbelog ot ENnvicd, Adyw ¢ evidixtmg axolovbiog

Twy MEewv Ko Tov TAOVGI0V KAITIKOD CUGTAUATOS.

H xpnon opBoypagpou Sev mepiopilerar
oe epyaleia emelepyaoiag keipévou, ala
epappoleral emiong o cuoThpaTta
urofonOnong cuyypagng Kelpévou.

H ypom opBoypddov Sev mepiopiletat oe epyahetn emebep-
yaolog kewévon, add edapudleton emiong oe cvoTUATY
vroPonBnomg cuyypads keltvov, onhadn mepipiilova
AoylopkoD oo omola eyyetpiote kot hotmd, Eyypodol TeKun-
plwang ypadovTal cOUPwV [Le TUYKEKPUEVE TPOTUTRL Yot
oUvBeTa TPoibY T 5TO YhPo TNG TeXVOAOYiag TAYpodopLeY,
NG VYelag, TG wyavohoying K. AT

Dofoduevol To TopaTOVE TWY TEAATHY Yo KeKY] XPHON
KoL TIG YWY EG amolnuwaewy egartiog axatavdnTwy ¥ duo-
VoNTwY 00NYILY, oL eTalpeieg Exovy apyloel va eoTialouy
OAOEVEL KU TIEPLTTOTEPO TTHV TTOLOTNTOL TNG TEXVIKNG TEKUY)-
plwong, aToyevovTag mapalinia oty Siebvy ayopd (néow
™6 petadpaong 1 g Tomkomoinayg). Ot ekeieig oty
emebepyaaio T duoucc YAw T 0dyody o T avdmTuEy
Aoytopixod vrroPonbnomg cuyypadis kewévov, To omolo

Bonbea Tov cuvTAKTY TEXVIKWY EYYPADWY Ve XpNOTUOTOLEL



Yramiomiké MNwooiké Movrého

OpBoypapikog
'EAeyxog

lpapparikog 'Eheyyog

3: Nwooikdg ENeyxog (emévw: oramioTikdg, kdtw: Baciopévog oe kavoveg)

Aebhoyto xau mpoTaaiaé Sopés oupBatés pe kovdveg ko
Teploplapovs s (eTeutpikiig) oporoylas.

Abyor pbdvo elvikol opyoviapol, etaupeieg kot mapoyot
YAWOTTIKWY VTNPETIOY TPOTHEPOVY TPOLOVTE T QLUTOV TOY
topta. To votirovto Eneepyaaiog tov Adyov éxe ava-
mTvger T “Tupdwvia’, pio epappoyh eréyyov opboypadiag
Ko ypapuuatikig ocvudwviag (. y. 4pbpov-ovslaoTikon)
Y10 T eNvLen YAwaaa. Aev vmdipyet oxdpa kamotog abid-
TOTOG Ypapuaticds SopButys yio T EXvvixd.

Iépa amd Toug opBoypadovg kau T voPonbnom cvyypa-
¢ kepévou, o Mwaocdg Eleyyog eivar emiavg onuavt-
kb6 oToV Topéa TN umoPonBoduevng amd vToAoYIaTY X
uabnong YAwoooy ket emmiéov edapudletar oty avté-
porty) 01dpBway epwTNUATWY Ot SadikTVotces U eLvéG ervet-
ltnome, . . 0TI TpoThaelg “Mimwg evvoelte ...” o Tpo-

Tetvel To Google.

4.2.2 Avalnmnon oto Aiadiktuo

H avalytnon oto Awdixtvo, oe eowtepcd Otktva 1
Ynoaxts Bifhodxes etvou mBavétata v evpvTepa Ypn-
OlOTIOlODUEVY] e TrepOh’ awT ¥ AydTepo avemTuy-
utvn YAwoouch texvohoyio ofuepe. H uyovy avalitnoyg
Google, 1 omola Eexivnoe To 1998, yprowomoteitan o-
uepo yie Teptmov To 80% SAwy Twy epwTNUATGY avaeiTN-
omng eykooiwg [23]. Amd o 2007, To priua yxovxyldpw
M yxovyxilw éxer copteptindBel we Mjuue o oplopéve er-
Invica hebucd. Ovte 1 dremadn avalfjTnong ovTe N Topou-
oloon TWY avaKTNUEVWY ATOTEAETUATOY Exel adhdbel a1

UOVTIKE O OXEOT] e THY TPWTT EKBOTT. ZTVY TpEYOVTR ¢X-

doa, Tov, To Google mpoadépet opboypadixy S1dpbwan yio
avopBéypadeg Aékeis, ever T0 2009 evowudtwoe Suvatdty-
e Paoikng onuaaioloyikis avalfitnong ooy akydpifud
Tov [24], 0 omola pmopet vo Bedtiboer Ty axpiBe Twv
walNTHOEWY aveAbovToG TV aNuasio Twy dpwy Tov epw-
THUaTOG evTog Teptkewevov. H emrvyio Tov Google dei-
xveL 6Tt BiadéTovTog oG GeSopéva Ko oTOTEAETUATIKEG
TEYVIKEG YioL EVPETYPLRTY AVTWY TwV OeBopEvLY, uiot oTeL-
TioTiKY (kvplwg) TPoTEYYIaN uTopel Ve 081y TEL oE tKatvo-

TIOWTIKG, ATOTENETUALTAL.

Qotboo, yi mo mponyuéves avalythoes TAnpodoplog
amouteiton Y evowpdtwon pabitepng yYhwoooloyikig yve-
ovg yie TNV epunvela kewévov. Tlepapota mov yproipo-
mololY Ae&ihoyikolg TOPoUs, OTWE T. . W YAVIKE, cveLyVe-
o10Vg YAwaatkovg Bvoaupols kot ovToloyikolds YAwaoL-
xovg Tépovg bwg To WordNet, £xovv emeifel Bekrivaetg
WG TPOG TNV aveVPea] wiog oEMBag e Baay T cvvwvuue
Twy bpwy avaliTnong, . X avavewTiues TyYEs vepyetag,
aLoduxt) evépyeta 1) oo Kol 6pOUG MYSTEPO TTEVE, TUVOE-

deptvoug.

H emépevn yevid pnyova evalirnong Oa tpémetva cupme-
pthéfet Tohd o TpoyUéEVY YAwa ok Texvohoyin, Kupiwg
Yiee ove YT G ELG TTOV Y PY|TLUOTIOLOUY EPRTY TN ¥] MOV TUTO
TpdTaaNG TepeL od e MoTe heewv-rherdidm. e To epdr-
e dadoe pov pue More Shwv Twy eTapeady ot omolss eéa-
yopdoTyxay amd dINEG eTaupelss T TENEVTALR THEVTE Ypdvia
10 ovotue I'T mpemet v avaddoer Ty mpoTaon cvvTe-
KTld Kotl TYpactodoyika, kafg Ko vo mapéyel éva evpe-

THPLO TTOV VoL ETITPETEL TV YPYYOPY] AVAKTYGY TWV TXETI-
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Mpoenetepyaoia Znpaocioloyikn
meCepyacia
Mpoenetepyaoia Avaluon Epwmparog

[ Eupetnpiaon ]

AvtioToiyion
Kkai
Yuvagpeia

4: Avalnmon orov lotod

KWy eYypadwy. Ml tkovomomTiky amavTnon amutel ov-
VTUKTIKY] AVBAVGT] Yiot Ve vy Ve pLoTEL 1 Y pauporTiiy) doun
TV TpoTaoNG Kot ver keloplaTel OTL 0 YpHoTNG Ve Vel Tig
eTaulpeleg oV eEaryoplaTiKaLy Kou byt Tig eToupeleg Tov -
yépaaay alhe. Emiovg, Y ™y éxdpaon ta teAevrain wé-
VTE Ypdvia To GO TN YPEBleTon VoL Tpoadlopiael To aye-
T1Kd ypovikd Sukatnua. Kot téhog, To emebepyacuévo epw-
TNUL TPETEL Vet AV TITTOLYIOTEL [LE EVOLY TEPATTIO YKo U806~
untwy Sedousvwy mpokewévov va Bpedel To TwHua ¥ Tt
TNt TApodopLiY oV avalnTe. o XpYoTHg. AvTé Kot-
Aelton “avdxTney minpodoplog” ket Exel voL kdvel e TNV
avalftnom et TV koratoby oxeTkey eYypadwv. T Ty
Taparywyn wog MoTag eTapelwy ypewaletal emiong To ov-
TTNUOL VoL AV VWPLOEL e TUYKEKPULEVY aikohovBia AéEewy
oe éva &yypado weg dvoua eTatpelog, Sladikaaio Tov ovoud-

Letou “avaryvaplomn ovopaTikmy ovToTiTwY .

H emdpevn yevid unxavav avalfimong
Ba mpemel va oupmepihaBel oAU o
mponypevn Mwooikr Texvoloyia.

Axcopo To amouTyTIKY Elval 1 amdmelpoL avTITTOlY TG EVOG
EPWTTUOLTOG TTOV YIVETOU T Mt YAWTTeL e £yyporda Olado-
peTng YAwooug. H Suyhwooiy avaxtnon mAnpodopiag
mepAapPAvel TNV qUTOUATY UETAPPATY TOV EPWTVUATOS
ot bheg Tig mbavég YAwooes avaltnomng, TNV eVpeay TV
UTOTENETUATOY Kol TYY ematkcdAovBn petédpoa) Tovg ony
UPYIKY] YADTTEL TOV EPWTYUALTOG.

To awkavépevo moooatd dedopévwy Tov dtiBevTar o pn
Keluevikég popdeg avéavel T (rnom Yo vpeates wov k-
BioTody Suvat TNV avdxTney ToAvpedtkyg TApodoplas,
Snhadn Ty avaltnon mipodoplag ae dedopéva amd et-
K6Ve, o Kot BlvTeo. XNy TepiTTwomn TwV apyeiwy fyov
kot BivTeo, i povéda avayvwplarg dwyvg TpemeL v pe-
TeTpéVEL To Tpodopikd Teplexduevo ot keluevo (1) ot dwvy-
TIKY AVOTIELpRTTHGY), TO 0T0lo G'TY) GVVEXELL AvTIoToly i e-

TolL OTO EPWTN UL TOV XPNTTY].

4.2.3 Pwvnrikn ANMnAemidpaon

H ¢wynrieh adlnhenidpaon eivon eve amd tor wolhd Te-

Sl edappoywy mov Paailovrar oty Texvoloyla dpwig,
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Snhady Tig Texvohoyleg Yo Ty emebepyacia Tov mpodo-
ptcod Aoyov. Ot Texvohoyieg duwvnTikyg alAenidpoong
XpnotuoTolobY T Yle TY Ontovpyic Stemadwy Tov emTpé-
TTOVV OTOY YPHOTN Ve cAMAETIOPE, Y pYoUOTIOLV TR TTPO-
doptkd Aoyo avti yio 086vn Ypadikmv, TANKTPOASYLO, To-
vikt k. M. ZAuepa TEToles GuwviTiKE Otemadég YPNTTY
xpnotpomoobyTon cuvibwg Yol LepIKaG ¥ TApwG ovTO-
UoLTOTOWEVEG THAEDWYIKEG VT peaTies ad eToupeleg Tpog
TOVG TEATEG, TOVG EpYALlOUEVOUG 1] TOUG TUVETAUPOUG TOVG.
Emyelpnuoticol khadol wov Pacilovtar oe peyaio pobud
o PwVNTIKEG Olemadés xpHaTn etva ol Tpameleg, o epodia-
opdg ket dctynoy mpoidvtwy (logistics), oL dnubatieg ov-
yrovwvies ko ot Trhemikovwvies. ANeg yprioelg g Te-
xvohoylag dwvnTikg adnhemidpaays etveu ot Stemadég ov-
OTNUATWY TAOYNONG O AVTOKLVYTE Katl 1] XpHay] TV $w-
W wg evelhaxTiky TG 006vng ypadewv N g 086vng
adc aTig EEuTveg Thedwvikég cuokevés (smartphones).
H ¢wvnrich aluheniSpaon mepihappive Tig e téooe-
pLG EMIUEPOVG TEXVOLOYiEG:

1. H avtépatn avayvepioy dwvig Tpoadiopilet Tig Aé-
Eerg mou etmwdxoy dedopévng weg axohovbiag Mywv
o ekdépeL 0 XPHaTG.

2. H teyvohoyin xatavénong dvotkig YAwoong avelvel
TY] GUVTAKTIKY] B0WY] TOU EKPWYNULLTOG TOV YPHOTY] KAl
TO epUVEVEL AVOMOYWG UE TO TKOTS TOU aVTITTOLYOU
CUGTHUOTOG.

3. H teyvohoylo Suweyelpiong Stddyov kabopilel Tig evép-
YELEG IOV TPEMEL Ve YIVOUY avahoyws e To exdiviie
TOV XPNTTY Kol T1] AELTOVPYIKOTY|TOL TOV EKAGTOTE TU-
OTHUOTOG.

4. H teyvohoyla avvleans dwvig petatpémel Ty omo-
KpLON] TOV CUGTAUATOG O YYOUG AVTIMTTOVG Amtd TOV

XPNOTN.

Mia amd Tig kOpleg TPOKATELG TWY TUTTYUATWY averyVe-
plomg dwvig etvar 1 axpiPhg avayvoplan Twy héewy mov
apBpwvet o xproTne. AvTd amoutel ite meploplaud Tov eb-

povg Twy mBaveY eKPWINUATWY TOV YPNOTY T€ Evol opl-

ouévo olvoho AéEewv-khedimv eite T YelpwvakTKy] O
ovpylo YAWoTIKGY ROVTEMDY TOU KAATITOUY €vet evpd
daoun exdwynuaTwy $puotkng yYAwooos. Méow Tng viobe-
TNONG TEXVIKGY WXovtkcng uadnome e YAwootke, povréAe
elvou SuvarTdy vou apotyBovy auTopoTe Ao CWpATR KELpE-
VoV Tpodoptkod Ao, dnhadr amd apyele fXov ket Kelpe-
viég ueTarypadés avtwy. O Teploplauds Twy ekdwVnUdTwY
auvhBug odnyel Tovg xpYoTEG OE N EvEAKCTY XPNOY TN
dwwnTIKNg diemadi, Yeyovos mov odnyel aTNY amdpprim
Tov guoTuatos. Ouwe, 1 Suovpyle kal 1 CVVTHPYOY
TAOVTIWY YAWTTIKGY RoVTEAWY awdvel To kdaTog oMua-
vrikd. Ot dwvnTikég dlemadés mov xpropomoloby yAwa-
O1Ke, povTEA Ko emiTpémovy eveléle 0Ty SwTdTwoN TNg
EPWTNTNG 0TS TOY XPYTTY — UE EVOLY YRIPETITUO TOV THTOV
Ieos pmops) va aug Boydrow; — Telvouy va avTopatoTOW-
Bovv et TUYYAVOUY UEYAITEPYG aTrodOYHG ATS TOV XpH-

o).

O texvoloyieg puwvnTikhg aMnlemidpaong
eival n Baon Snuioupyiag Siemapwv mou
eMTPEMTOUY oToV XpNHoTn va alMnAemdpa

XPNOIHOTTOIWVTAG TTPOPOPIKO AOYO avri
yia 006vn ypapikwy, TAnkTpoldyio 1 TovTiki.

O eToupeieg Telvovy va xpropomololy TponyoypadnuEve
eKPWVIUATRL ETOYYEMUOITION OUIATWY Yol TNV TapolywyN
TOU QTOTEAETUATOG oG PWVNTIKAG Olemadys YpPHoTH.
2T TEPITTWEY TTOTIRGY EKPWYNUATWY, GToL oTrole 1] Otet-
TN Oev efapTatal amd WiiTepo TepIKelueve Yprong
1| To. TPOTWTIKG GeSOUEVEL TOU TUYKEKPUEVOU XPYOTY], O
XPNoTNG €xet et oAy BeTicy epmerpia. Qotéao, dao mo
Suvoyukd mepleyduevo xpetdletar vo AafBet vrdym Tov dver
ekdwINUAL, TOTO TEPLTTOTEPO UTOPEL VoL eTVPERTTEL QLpVT-
Tikd v eumetplo Tov xprioTy ebaurtiag Tov advotkov emTovL-
ool Tov odelAeTol TN TVVOETT] UEUOVOUEVWY MXTTIKWY
apyelwy. To onuepvé cvotiuate ovvleong dwvig Bel-
TIOVOVTAL, oY Katl emidexovTa emmAtoy Bektiwoewy, 6oov
adopd TNV TPoowdLaKy GUTIKOTNTA TWY eKPWVNUATWY.

O epmopiég Siemadés ypHoTy Yo TeXVoroyieg wyvTIKyg
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5: Aiahoyik6 Zuotnpa Baoiopévo oe Emelepyacia Pwvrg

alAemidpoang TNy TelevTada SexaeTia elva oxeTICA TV-
TIOTONLEVEG WG TIPOG TOL ETULEPOUG TEYVOAOYLKH TV TUTIKA.
[Mepatnpeitan emiong 1oyvpn evomoinam g ayopls ate
medioL TG avaryvaplomg xou obvBears dwvis. Ztig eBvikég
ayopég Twy xwpwv s G20 (otxovoukd evpwoTeg XWPES
ue aNuavTikd TABuopd) Kuplapyoly uoMe TEVTE TotkTeg
marykoopuiwg, we v Nuance (HITA) xat v Loquendo
(Irothiet) veu etvou ov emkpatéotepeg etaupeieg oty Ev-
powm. To 2011 v Nuance avaxoivwae Ty amdkTtnay g
Loquendo, kivyoy 1 ool amotehel évor arxopa Bripo wpog
TYV €VOTOlY|aY] TNG 0LYOpPAs.

1o ywpo Tvg Texvoloyiog dwyelplang Surhdyov kot TG
TYETIKYG TeXVOyvwalag, ol ayopég KIVOLVTOL kuplwg T€
eQvikd emimedo, e xvplapyovs malkTeg pikpouesaieg emt-
xewpnoelg. Avtl va Baoifovrar amoxdeioticd ot Tpoidvra
Tov e§apT@VTOL arTrd BidELeg XPY|TTIG NOYLTUIKOD, O ETTLYELPY-
oelg avtég mpofailovTal kuplwg wg Tépoyol oAOKApwuE-
VWV VTYPETIRY OV TPoadepouy TY Onuiovpyio duvnTIKeY
SteTadwy YpRoTY Wg VTN PETin OAOKApWIYG TVTTAHUATOS.
Tehog, aTov KAado v wyyTiKyg alhnhemidpaag dev voi-
OTOTAL CKOPOL YYN TR ayopd Yist TIG Baaikés YAwoTlKkeg Te-
YVOAOYIEG TUVTOKTIKYG KAl TNUATLONOYIKAG AVAAVGNG.
>ty ENéda, v (itnom yie Ty Tparypaticn xpoy twv
dwynTiKa Siemadmv xpNoTn éxet avbnBel onuovtucd kortd
TN Tehevtalo evtaeTia. AvTy Y Taon odethetal TNV -
Eavduevn hmnom twv Tekwy Telatmy o avtoskumpé-
™o, 0T onpavTiky Bektinoy Tov k6o ToVG TwWY auTopA-

TOTOWUEVRY TNHAEGWVIK®Y VTTY|peaIwy, kaddg Kot oty o1-

uarvTucd ovénuévn amodoxi Tov Tpodoplicod Adyou we Tpd-
mov emkovwviag avBpaymov-uxavi.

Tetoleg vypeaies mpoodepovTal amd pikpopeouies emi-
Yelpnaelg mov mpooapuolovy oy ek YAwaoo Eva.
uelypo amod eloaryoueveg TeXVorOYIKEG ATELG, OTWG QUTES
mov Tpoavadepday, e eyywpleg Texvoroyikég Aaelg.
310 dpeao uéMov Ba vdpEovy onuavtikég alhoryic Aoyw
Y6 Siédoong Twy smartphones wg véog ThaTdoplg dlet-
XELPLOYG TWV TENQTELIKWY TYETEWY — TEPOL OIS TO OTaL-
Bepd TAtdwvo, To AwdikTvo ket To NAEKTPOVIKS Tayv-
Spopeto. Avti 1 Teom Ba emnpedoet emiong Ty avaTTvEy
TV Texvohoying dwvnTichg aMnemidpaong. Maxpompo-
Beapa, n ttnom i Tis Baoiouéveg oo THAEdwvO dwvyTL-
Kég Otemadis xpraty Oa petwbel, evey v xphon g dwvig we
w0t GLMKYG TIPOG TOV YPNTTY MELTOUPYIKOTNTOLG ELTOB0V Yiet
smartphones 6o amoxtioel onpavTicd TpoPddioua. Avty
N Taon vrooTnpileTar and Ty Tapatnpoduevy Pektinoy
™6 axpiBelag oy avayvapion dwwi, avekaptitng opt-
MT, 0TI VT peTieg VY SpeVTYg TOU Elvou 1107 Stabéoeg

w¢ VT peTieg oe XpYioTeg smartphones.

4.2.4 Mnyxavikn Metagppaon

H 8¢ tn¢ xpriovg vohoyiotay Yo TN petddpoomn Guot-
KWV YAwTawy xpovohoyeitat o To 1946 . Enuevtuch xpv-
LTS8 TGN 060K YioL THY EpeuvaL ot AVTSY ToV Topée TN
dexaetio Tov 1950 kot maht ot Sexaetio Tov 1980. Evrov-
Tolg, § Myyavikn Metadpacy (MM) ebaxorouBel va adv-

voLTel vou tearvotol|aet Tig LmMAé Tpoadokieg TAYPOUG av-
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TOUOLTYG UETADPALTT)G TIOU OY|ULOVPYNTE TToL TTPAITOL TNG Y PO-

vid.

H am\olotepn mpooeyyion ot MM eivai n
autopaTn avrikardoraon Twv Aegewv piag
PpuoiknG YA\wooag pe Aeeig piag aMng y\wooag,

H amlovotepn mpootyyion ot MM elvan 1 awtdpaty
AVTIKATATTUTY TwY AEEEWY EVOG KEWUEVOL YPAUUEVOU OE Lot
duouc Yhwooo pe Meéeig pag 4Ing yrwooog. Avté pmo-
pel va ebva ypriotuo oe Beporticodg Topelg pe ToAd meptopt-
OUEVY] KLl TUTOTIOWUEVY] YAWOTOL, OTIWG T Y. Tl UETEWPO-
Aoyixd dedtio. Qotdoo, N kady| petadpaay Mydtepo Tv-
TOTOMUEVWY Kol PEYaADTEPWY Kelpévwy (Pplotwy, Tpo-
TRoEWY 1] oKOUA Kol OAOKATPWY OTOGTOGUAT®Y) oTTel-
Tel TNV AVTIOTOIYI0] UE T TO KOVTIVE TOVG LoOdDVAUL
oy yAwoon otéxo. H peyadvtepn Suoxohia ev mpokeuédve
gyKelTalL 00 YEYOVOG 6TL 1 avBphimivy YAwoow elvat oudi-
ONU, TPAY RO TO OTOL0 YEVVE TPOKATELG T8 TOMATAR, eTri-
medat, Ty TNV amosadvion THg anuaciag Twy Aebewy ot
Aebhoywed emimedo (n Aebn wldyxovap pmopel va avadépe-
Tout o auTokivnto ¥ {wo) N TNV mpodpTnay euTpdBetwy

Pploewy ot CVVTAKTIKG eTiTedo 6TTwG TAPAKAT:

1 ! ! i}
= O aotuvopkde Tepaxorovdel 1 yuvaika we To kidhe.

= O aotuvopikds TapaxorovBel T yuvalka pe To wepl-

aTpodo.

Evog tpémog avdmtving cuotudtey MM Baoileton oy
XPNHoN YAwoaohoyikay kovdvey. Te petadploeig avipeon
o TUYYEVIKEG YAWOTEG, et AEEY Tipog AEE umokaTdaToo
uTopel v elvoul EPIKTY] T TEPITTWIELG OTWG TO TPOYYOU-
uevo mapaderype. Opws, Te cvoThuate wov Bacilovton ot
kavdveg (1] o8 YAwoagohoyi yvwan) cvvidwg avedbovy To
eloEpYOUEVO Keluevo kat OMULOVPYOUY pioL evOIdUETY], TUW-
Bohky| avamaploTaay), amd TNV oTolo TapdyEToL TO Kel-
uevo oty yAwoon otéye. H emruyla avtdy twv uebddwy
ebapraton o€ peydho pabud amd ) dubeoiudtnTo exteTa-

uévwy hebikwy pe LopdoloyIK], CUVTOKTIKY Kol TYUcTLo-

Aoy mAnpodoplot ket peYBAe TUVOAL YPRUUATIKGY Kot-
VOVWY KaTopTIoUEV®Y aTd eEetdiceupévous YAwaaoldyoug.
AvTy) buwg elvat ot TOM potkpoypovie. Kol ETOUEVWS Oct-

movnpy Stadixaaio.

e Tely TNg Oexaeting Tov 1980, xabog 1 vrodoyioTiky
1oV awénbke Ko éytve Arydtepo Soavnpi, TopaTHpi-
Onxe peyadvTepo evdindépo Y oTaTIoTIRd povTEl MM.
To. oTaTIoTIKG pHOVTEN TPOEPYOVTEL QTS TV aveAva] Si-
TAOOTWY COUATWY TAPAIMNADY KEUEVWY, STTwG tvor Yio
mopddetypa to Europarl, to omolo weprlapfaver ta mpa-
xtied Tov Evpwmaivod KovoBovhiov e 21 evpwmaixés
yhwooes. Edv vrdpyovy apxetd dedoptva, 1 oTomaTicg
MM amodider apkeTé kehd wg TPOG THY TrpaLywyn KeTE
TPOTEYYION YONUATOG £VE6 EEVOYAWTTOV Keluévou uéow g
emebepyaaiog mopdlhay dedoutvay kou g avedpeos
mhovay avriotoryioewy heewv. Evrovtol, oe avtibeon pe
T GuoTHpaTe oL Bacilovtal ot YAwaaoloyiky yvao, 1
otatioTiky () Baoiopévy ot dedoptve) MM cuyvé mapd-
yeu ypapuatikd eodpaueva amoteréouato. H Baoiouévn
oe Oedopevo MM vmeptepel 010 TL amaTel pikpoTEPY
avBpdmvy mpoomaeln, xar aTo STL xel T SuvaToéTNTAL
va, xetpileton 1SreutepdTyTEg THG YAwoowg (T Y. 1lwpaTl-
opovg) mov T cuaTHuaTe Tov Bacilovton ot yYhwaaoo-

Yueh yvwon Tlavéy ve ayvoroovy.

KB to mheovexthpato kot To petovexthpote 6 Boot-
OUEVNG OTY YAWTTOAOYIKY YV@oT ket oTet dedopéve MM
IAOG VTN PBYOVTAL, OL EPEVVI|TEG TY|UEPLL TIPOTELVALTO-
Mlovtan oz vBpiducés Tpoaeyyloels Tov Guvdualovy Kou Tig
dvo pebododoyleg. Mia amd avtég ocuvdualer cuoTipaTa
Bagiopeve ot YAwoTohoyIKY] YVWOGY] Kot cvaTHuaToL Bot-
oopéva ato dedopéve pall ue o povéda emihoyig, 1 omole
amodacifel oo evan To kahlTepo amotéheaua Yo kabe
mpéTacy. Evtoltol, o amoteléouata Yo TpoThTELS pe-
YoM Tepeg Ty 12 hé€ewy auviBug dev etvau ixavomomTiKd.
Emopéva, pia xohtepn Ao elvat vo cuvouaotody To Kot
Atepo TuApaTe kabe TPOTAGYG ATd TOIATAL ATOTENE-
TUATOL, KATL IO elvou apkeTd Tepimhoko kabamg oL avTioTol-

xXieg TwV TOMTAGY VTRV evaAlakTIKGY Oev elvat Td-
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ZTaTIoTIKI)

Mnxavikn
Meragppaon

Avaluon Keipévou

(popepoTroinon, poppoloyia,
ouvran KA.

s

Mapaywyn keipévou

7

6: Mnxavikn Metappaon (apiotepd: orariorikn, Se€ia: Baoiopévn oe kavoveg)

vtote Tpodavelg ko ypedlovtar atolyton. H ypron g
MM etveu Suvartdy vo avEhoel onuavTicd T TrpaywyL-
KOTNTEL €6V TPOTUPUOTTEL KATAIMAoL GTNY opohoyia Ko
evtoy el oty poy epyadiwv. AwdikTuakés Tokeg YAwaat-
Koy Thpwy Tepéxovy TpdaPacn o Aebucd xau eeidikev-
uéwn oporoyle, kabag kot ot Voo THPIEN pETAPATTIWY
uwvnuwy xow MM.

H mowbtyre twv cvotqudtwy MM Bewpeitar 6Tt éyxel
oy TepdoTieg SuvaTdTNTEG BEkTiwaNg. 2TIg TpoKANTELS
TVYKATAAEYOVTAL 1] SVVATOTHTR TPOTELPUOYNG TWV YAWO-
olewv Topwv oe v Oedouevo Bepatied medio N aTov To-
UEQL TOU YPNOTY KO 1] EVOWUATWIY] € VTAPYOVTEG POEG
epyaoiay pe Bhoel Seouévwy Ko LeTadpaaTIkeG LVTUES.
Emione, T meploadtepn amwd T TpEXOVTR TUTTAUATA ElveLt
EMIKEVTpWUEVEL GTOL Ay YMKE, Kot Voo Typilouy wévo Myes
YA@ooeg ot cuVdvaaud pe T ENwvikd, yeyovde mov on-
uiovpyel poPAuaTe ot oASKANPY TV pOT] RETUGPATTIKWY
epyTIWY Ko avarykalel Tovg xpriotes Tng MM v pabai-

vouy SlatopeTikd epyoLheiol yio SlPOPETIKE TVTTAUATA.

H Mnyxavikny Metdppaon yia v eNnvikn
yAwooa mapoucidlel 1iaitepeg MPokARoEIG.

H MM yi T ENvvixa. mepovaidlet ieitepeg mpoxr-
oetg. H ehevBepn oelpa twv dpwv ¢ pdTaays Bétel mpo-
BMuote. oty Sudkacie TG avaAvomg KoL To TAOVTL0
KMTIKG VO TN aroTeNEl TpdKAN o™ YioL TN Steeduicerariot Tret-

paywyn Mewy oTo owaTé YEVOg Ko TTAOGY. Ze bvikd

emimedo, UTAPYOUY Uikpég eTalpelec-TexvoBAaaTol o TTpo-
omefovv va kotaxTHoOUY we Béon oY ayopd evowua-
TovovTag Aot Metadpaotikamy Myquwv ket ZTatioTi-
1 Mnyavixig Metadpaong, vroatnpilovtoag kupiwg Te
eNVIKd o€ UVOVATUS [e Ta ayyYMKE, To Yohhikd Kol ToL

YEPROVIKLL.

Apaceg akioddynons emtpémovy T GVYKPLIY TWY GUGTY-
ustwy MM wg mpog Ty TolbTYTA TV, TiG OleidopeTIKEs
TpooeYYloElg Kol TNV amddoay] Tovg Yis Tot SloopeTid.
Yhwooikd [evyn. Zrov mivaxa 7 (o). 26), o omolog katop-
TloTKe oTo TAAUGI0 TOV evpwTaikod épyov Euromatrix+,
meptypadovar ol kot [evyn emddoeig yi 22 amd Tig
23 emlonues YAdooeg g EE (extég ¢ 1phavducrc). H
KaTATHEN TWY amoTekeoudTwy axohoudel ) Babuooyin
BLEU, » omola Sivel vmAdtepa axop yier Tig kb Tepeg
uetadpdoels [25]. Me avty) 0 uebodo, n abuohoyio evég

avBpdrmov petadpaaty o avepydtay atovg 80 Babuove.

To kehtepa amotedéopato (e TPATIYVO Kol UTAE) eml-
TevyOnxoy ot YAdooeg Tou yapaxtnpilovrar amd onuo-
VTIKT EPEVVNTIKY] OpaaTYpIOTNTOL [éTe olTtd TUVTOVITPEVA
mpoypappuate kebwg kot amd TNy dmapén ToXGY Topdh-
Mhwv cwpdtwy keywsvay (T.y. ayyhikd, yelkicd, oMoy-
Sukd, omovied, yepuavia,). Ta xeipdtepa amoteréopaTe
(pe kbxKWY0) atpopody Tt YAWTTEG e TEPLOPLTUEVY EPEVVY]-
TIKY OpaTTNPLOTNTAL ¥} Ot YAWTTEG oV efvart SopIKe. T
Swpopetixég amd ddheg (Tr. y. ovyypiKa, woktediko, drhoy-
dika).
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I\éooe atéyog — Target language

EN BG DE CS
EN - 405 46.8
BG 613 - 387
DE 263 -
CS 32.0 42.6
DA 28.7 44.1
1L 32.4 43.1
ES 31.1 42.7
ET 24.6 37.3

41.0 55.2 34.8 38.6
39.4 39.6
35.4 43.1

43.6

A
1

445 -
444 394 - 254 285
37.8 282 404 - 377
FI 49.3 232 36.0 37.9 272 39.7 349 -
FR 64.0 34.5 45.1 39.5 47.4 42.8 60.9 26.7 30.0 -
HU 48.0 24.7 34.3 30.0 33.0 25.5 34.1 29.6 29.4 30.7
IT 61.0 32.1 44.3 38.9 45.8 40.6 26.9 25.0 29.7

LT 27.6 33.9 37.0
LV 29.1 35.0 37.8 38.5
MT 72.1 32.2 37.2 37.9 38.9
NL 29.3 46.9 37.0 454
PL 31.5 40.2 44.2 42.1
PT 31.4 42.9 384 42.8 40.2 60.7 26.4 29.2
RO 33.1 38.5 37.8 40.3 35.6
SK 32.6 39.4 48.1 41.0
SL 33.1 37.9 43.5 42.6
SV 26.9 41.0 35.6 46.6

1

W W W

60.0

Y}
N N
(=2 SRRV

[o

0 L9 W ¢
N

29.7

2z 2

353
60.8
60.7
60.8
60.8

61.0 34.0 47.0 31.1 28.8

22 2
20.0

242 -
36.8 26.5 21.1 34.2 32.0 34.4 28.5 368 -

34.2 32.4 35.6 29.3 389 38.4
33.7 48.7 26.9 25.8 42.4 22.4 43.7 30.2 3

49.7 27.5 29.8 43.4 25.3 44.5 28.6 31
34.2 462 29.2 29.0 40.0 24.5 43.2 33.2 35.6 27.9 44.8 -
23.8

33.3 46.2 29.8 284 39.4 274 41.8 33.8 36.7 28.5 444 3
382 25.7 42.3 34.6 37.3 30.0 45.9 38.2 44.1 35.8
46.6 274 30.9 38.9 22.7 42.0 28.2 31.0 23.7 45.6 32.2 44.2 32.7 31.3 335 -

DA EL ES ET FI FR HU IT LT LV MT NL PL PT RO SK SL SV
37.2
34.5 46.9 25.5 26.7 42.4 22.0 43.5 29.3 29.1 25.9 44.9 35.1 45.9 36.8 34.1
32.8 47.1 26.7 29.5 39.4 27.6 42.7 27.6 30.3
34.6 48.9 30.7 30.5 41.6 27.4 44.3 34.5
34.3 47.5 27.8 31.6 41.3 24.2 43.8 29.7
26.5 29.0 48.3 23.7 49.6 29.0

24.0
33.4 309 37.0 35.0
29.5 27.2 36.6 30.5
25.5

39.6 43.4 39.8 49.2 49.0 44.7

34.1 39.9
30.2 44.1 30.7 29.4 31.4 41.2
39.2 45.7 36.5 43.6 41.3 42.9
34.3 454 339 33.0 362 47.2
342 37.2 33.1 36.3 43.3
33.9 38.1 31.7 33.9 43.7
32.0 37.8 28.0 30.6 32.9 37.3
28.8 37.5 265 27.3 28.2 37.6
35.7 61.0 43.8 33.1 35.6 45.8
29.8 34.2 25.7 25.6 28.2 30.5
35.2 39.3 32.5 34.7 44.3
31.6 31.6 29.3 31.8 35.3 35.3
34.4 39.6 31.0 33.3 37.1 38.0
37.1 45.9 389 35.8 40.0 41.6
32.0 47.7 33.0 30.1 34.6 43.6
44.1 38.2 38.2 39.8 42.1
4. 39.4 32.1 34.4 439
5.8 485 - 315 35.1 394
9.0 43.3 353 - 42.6 41.8
389 - 427

35.8 26.3 46.5
32.9 21.1 48.5
32.6 23.8 48.9
30.5 24.6 48.8
36.9 20.5 41.3
32.5 40.6
31.9 253
31.9 36.1
32.6 24.6
40.1 22.2 38.1
23.3 415
44.0
220 -

26.8

28.3
33.5 29.6
294

32 -
1.7

28.0 31.5 24.8 49.3 3
'),

7: Mnxavikn Metappaon petalll 22 y\woowv EE - Machine translation between 22 EU-languages [26]

4.3 AAA\A TIEAIA EQDAPMOTIQN

H dnpovpyio epappoywy yAwoakig Texvoroyiag mepthay-
Béver evph daopo empipovg epyactwy ot omoieg Oev el-
VO TIRVTRL QVTIATITEG QiTtd TOV YpHaTY, oldhd Tpoadépouy
ONUAVTIKEG NEITOVPYLKOTTEG “TTO TUPUTKAVIO” TOU K-
0TOTE CVGTAHRATOG. [10 To AdY0 QUTO TVVIGTOVY OTUAVTIKE
epevVTIRd (nTipato Tou éxouv ekehyBel ot Suuxprrols

Khadoug.

O1 epappoyeg y\wooikng Texvoloyiag
OUXVQA TTAPEXOUV ONHAVTIKEG
\eIToupyIKOTNTEG EVOWPATWHEVEG OE
peyaitepa cuotpara AoyiopikoU.

T opdderypot, To GO THUATO epwTaLTokplaewy éxouy ebe-
MyOel oe v Suvapikd medio pevvag, i To omolo xovy
avanTuyDel emonueElwUEveL TOUATE KEWLEVRY, EVE) EXYOVY

Stevepyn el ke oyeTicol emaTypovIKol Slerywviapol. H do-

YKy Tow aTd ToL CLOTAUATA epwTaToKploEwY BplokeTa
mépa amd Ty avaltnon e héeg-ihedis (ot omola v
unyewy avalitnong emotpédet wa avIhoyy mhovd oyeti-
[buevay eyypddwv) dedouévov 611 dlvel aTov YpYoTy 1 Ov-
voToTY T VoL aevBUVEL e TUYKeKPILEVY] EPAITYTY YieL THY
omolot To GV TN TaLpE el piot povedtkeh eavtyo. Te o

paderypoL:

Epdryoy: Xe wowa phixia watyoe o Neil Armstrong oo
peyyapt;
Amdvryoy: 38.

Eve v amdvtnoy epwtnudtwy oxetiletat mpodavws pe Ty
epeLVTIKN Teploy) TG avalitnome oo Awdixtvo, o7
uepe aToTENEL EVaLy TEPIANTTIRS Gpo Yior epevYTIRA (NTH-
uoto OTwg etvon o TOTOG TwWY TOAVGY EPWTNUATWY KAl O
TpOTOG SloLelplatlg TOVG, O TPOTOG AVAAITNG ket TVYKPL-
o1 (o€ TEpITTWON AV TIKPOVOUEYWY TRV THTEWY) TVVOAOY

eYYpadwy Tov eviexouevus mepthauPivouy THY amdvTnay,
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Kkotfirg KoL 0 TpSTOG e Tov oTrolo 1] TUYKeKpLUEVY TAYpOdO-
plee (amévnom) ebdyetan abidmota amd dva éyypoado ywpls

vo. TopaBAETETAL TO TEpIKEiLEVO.

H amdvtnon epwtnudtwy oyetiletor we ™y e§aywyn -
podoplag (EIT), khédog mov ey eboupetixcd Snpodihng xou
LTXVPOG TYY ETOYY] TOU ¥ VTOAOYITTIKY YAWTTOAOYie 0 TpaL-
PNKe OTIG OTATIOTIKEG TPOTEYYITEL OTIG apyts THG Oekae-
Tieg Tov 1990. H EIT atoyevet atov evtomaoud auykekpt-
UEVWY TANPOGOPLAY UE TUYKEKPILEVDL €OV EYYPAWY, OTILG
. . 0 EVIOTIOUOG TWY TYUAVTIKWY TepoyOVTWY GTLG ko
Yopés eToupelwY oTtwg KatoypadovTat atoL dpBpa edmuepi-
dwv. Eve. alo gevaplo mov éxet diepeuvnBel elvon ot ave-
dopé oe Tpopokpatika cuuBavTe, bTov To HiTNUa elva 1
ATELKOVITT] TOU KEWLEVOV O évat ovTého (template) mov vat
Tpoadlopilel Tov SpaaTy, TOV T, TOV XPEVO KLl THY To-
noBeaio Tov copPavtog, kabhg kal Ta amoTENETUATE TOV.
H cvpmdipwon povtéhwy avadoye pe to Bepatixd medio
elvat To xevtpucd yapaxtnpotcd g EIT, » omoix emi-
oMg TVVIOTE VoL Trepaderya Texvoroylag “Tapacknvion’,
To omolo ypetdletal 0T GUVEE Ve ohokAnpwlel oe Evar

xotalho TeptBaihov edapuoys.

H avtépory mepthpim ko v Tapaywyy xeypévov etvar
dbo oplaké TEPITTAOTEL, oL omoles dMoTe VloTAVTOUL )G
AUTOVOEG EQUPUOYES, VD) AANOTE EYOVY VTOTTYPIKTIKG
pého. H mepllqm emdidxel v amddoomn Tov vonuatog
£VOG UAKPOTKENOVG KEWWEVO TE TIO GUVOTITIKY] EKTATY] Kall
TPOTHEPETAL, YIoL TAPASELYLOL, WG AELTOVPYIKOTYTA 0T TO
Microsoft Word. Ze peyaio Babud ypnawonotel otatiot-
Kkg TpooEYYloEL YioL Tov evToTioud ‘onuavticwy” hebewy
ote kelpevor (Snh. heewy Mekeig ue v cuyvdTrTa 0TO
Kelpevo, alha Arydtepo ouyvav oty xafnuepvy xpNom
NG YAWTOUG) kel TOV TPOTOIOPIOUS TwY TPOTATEWY TOY
mepthapPivovy Tig TEploTdTepeg amd AT Tig “oNUAVTI-
wcé” Meeg. 2 OUVEYELDL OL TPOTATELG OLUTEG ebdryovTon kot
CUYKEVTPOYVOVTAL ET01L WaTE Ve Onuovpyndel n wepldnym.
Ty TOAD CUYVY VT TEPITTWON EUTOPLKTG EPAPUOYHG, 1)
mepthpm ebvau e popd ebotywyig Tpotdoemy Ko To Kel-

LLEVO UELWVETOL O £VeL VTTOTDVOAO TwY TPoTATEWY Tov. Mot

EVOLIOLKTIKI] TIPOGEYYION TUVITTE 1] Tpalywyl] VEwY Tpo-

TRTEWV Ol 0Toleg OEV VTAPYOVY GTO KElUEVO Y.

H épeuva yia Tig TEpIo0STEPEG TEXVONOYIES
kelpévou otnv eNnvikr yY\wooa eivar hiyétepo
QVENTUYPEVN OE OXEON HE TNV ayyAikn.

H npootyyion avty amarret Babitepy xatavénoy tov ket-
UEVOL Kol ETOUEVRG ELVALL, TTPOG TO TTOLPOY TOUAAYLTTOV, Al-
YoTEPO EVpwaT. TevicoTepa 1 edappoyr] Tapaywyns Kel-
uévov amaving ypnatuototeitan avtévoun. Avtibétwg, ev-
owpaTOveTaL ot evphTepo TeptBaliov Aoyiopikon, omug
TL. Y- O€ £VoL LLTPIKS TVOTHOL TAY|podSpY|ong TO 0Tolo TUA-
Aeyer, amofxeter ko emeepyaleton Sedopéva aobevirv. H
Topaywyy avedopwy etvon pla amd Tig Todég edapoyes
VG AVTORATYG TEplANYmG Keluévov.

T T ENvpvied, To emimedo oe dha avte Tor epevvyTikd
medioL etvarl TOAD AyoTepo avemTuypévo g€ OYETY UE TNV
aYYMKY YAOGO®, OOV To. CUGTHRATE EpWTATOKPITEWY, 1)
ebaywyn TAnpodoplog xou 1 avtépaTn TEPIAYY NN amd
7 Oexaetin Tov 1990 amotedody To avTiKeluevo TOAVA-
puwy avoryTwy Slywvioumy, TpwTioTwg exelvwy Tov
dopyavwvet § DARPA/NIST otic Hywuéveg ITohreiec.
O1 Srywviopol éxovy Bektiwaer onuavtikd To emimedo,
al& oTo emikevtpo Pplokovtay mavte T ayyhxd. Opt-
TpvoL Sty wVITUOL EXOUY QTTOKTHTEL TOMYAWTTIKS Yope-
xthpet, odha Too EXvixd, oté dev etyoy v mpwtokafe-
Splor. EvrovTote, éxovy avamtuyBel mhotddpues unyavixig
avévog kewevov omwg 1o ELLOGON, xvplog epumvev-
outves amd (ko ebvmnpetavtag) Ty ebaywyn Tnpodo-
plag xaBwg kal ebapuoys oyeTikég ue TV avdAvoy kal
Y aEloAdYNON KEWEVLKYG Kol TOAVUETIKHG TAYpodoplag.
Mixpoi teyvopAactol Spaatnplomolotvton oe medio edop-
poyng émwg N mapaxoroddnon MME (tnhedpaoy, padie-
dwvo, AwdicTvo),  avaivon cuvenaBipatog kot eEdpvén
amdewy k. M., e0TIB{0VToG 0°€ ENVLKS Ko aryyhikd Tepte-
Xouevo.

To cvoThUaTE QUTOUATYG TEepiMPMG oV YpNatuoTOLobY

oTaTioTikég ueBddovg elvau cuyve avebapTnTo YADoTNg OF
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ueydho Babud ket Y To Aoyo avtd vrapyouy dbéaipa
KATOLE, EPEVVYTIKE TPWTOTUTC, TTIOU UTIOPOVY Ve ETAVRYPY)-
opomofoby ket oL dlheg YAdooes. Qg mpog TNV mopat-
YWY KEWEVOU, TeL ETEVALYPY|CILOTIOW| TR0 TUNULATE TEPLO-
pilovTon aTig ypaupaticé Tapaywyns keptvov. Kou mét,
TO LeyahTepo uépog Tov diabéaipov Aoytopikod adopd Ta.
oLyYAKAL.

I[épa amd THY TOMTAOKOTHTA THG YAWTTOG 06 [LETOV ETTL-
xowwviag, 1 emebepyaaio duaiig YAwaoag yie por Arys-
Tepo ddedoptvn yhwooo dwe e ENvixd Béter emmiéov
mpoxMoelg. Ot epevwnrikég mpoomabeteg mov eoTidlovy
ote. EXwpika. mpoomafoty va povredomorjoovy ywootkd
darvopeve adevds ket va avamtdEouy YpYolues edapuoyis
adeTEpov. AuTé avTIKaTOTTPIETo GTOV TYETIKA, AVENUEVO
aptBud epevyNTIK®Y OUASWY Kl EPEVYNTWY OV TPOTTIL-
Bovv va avtipeTwmicovy mpoPAiuata emebepyaciag TG
YAWTTUG TOU KVUAtVOVTOL aTrd TO HopdoYPadNUATIKG Keit
dwwNTIKG eTimedo Ewg Tig TEXVOLOYIKEG ADELG Yol TTRO-

oPaon ot TApodoples ko Tepleyuevo.

4.4 EKITAIAEYTIKA
[TPOTPAMMATA

H ylwoown) texvoloyio elvar évag Stemiotnuovicds khd-
Sog, mov ouvdudlel T Yvaon kot TV eumelpla YAwooo-
Aoywv, mnpodoptkay, palnuatikey, ¢hooddwy, Yuyo-
YAwoTOASYWY Ko VevpoeTaTnudvwy. vy ENade, vrdp-
XEL UOVO EVoL UETATTU(IOKO TPOYPOUUO. TYETIKO UE THY
YAwaauc Texvoloyio. Avté To TpOYpoupa TPoTdEpeTLL
amd xowov amd To Efvikéd Kamodiotplaxsd INavematiuo
Abnvav ko to EBvixé Metadio ITodvteyveio, eva ot dia-
MeEeig StvovTan amd pén avtwy Twv dvo mavemoTymiwy Ko
Twy 000 KVplwy epeuvnTikdy Epyaotypiwy Y T I'T, on-
Aady tov IEA / EK “ABnve” ke Tov Epyaotypiov Teyvo-
Aovylag Tvwoewy ko Aoyopkov Tov EKEDE “Anuéxpr-
tog”. Iepimov 35 dortntég amodortody amd avtd To TPO-

ypoypo kafe 0o ypovie amd To 1998.

Mepovwpeve pabiuate Yroloyotuchs Ilwoaokoyiag ko
TYETIKWY ETITTYUOVIKWV TEPLOY WY TPOTGEPOVTOUL olTTd At
ToL VTOAOITIEL [LEYBeL ENVLKE TIOVETIO TR, OTe, TPOTITU-
YL0LKGL KOl GT0L UETOUTTTUYLotkE, TIpOYpapporte. oroude (Trio
aéloonuelwteg TEpITTWOELG LeTRED avTwY elvon To Orkovo-
ko Iavemaotihuo Abvvev, To Iavemotiwo Iepaud, to
[Mavemotimo [atpawy xor to Apiototéheto Tavemoti-
uio eooalovixng). [ToMé amd avté o Tpoypduporte Ko

pabnuata Eextvnony pdhig Tpdodato.

@) ow?,owéyevog aplBude vEwv epevvnTIKWY ouddwY Kot ep-
YaoTNPIWY OE TOVETITTAWI Kol EPEVYYTIKG, KEVTPOL TTOV
eotiafovy ot I'T Selyver 9 Suvapixi Tov KAadov kot T

SNuoTIKETNTRL IOV AUTOKTE, eTaED TwY $oITNTWY.

To Ivotitovto Enebepyaciag tov Adyov tov E.K. “Abyva”
ko to vatirovto ITAnpodopukrig kou Trhemxorvwvicyy Tov
EKEO®E “Anudkpitos” elvor T dvo peyaldtepa epevvn-
TIKG, 10pUpoLTe, IOV €L povipov Bacewg Tpoadipovy evkal-
pleg Yo vmoTpodieg ot dortyrég Ymoroyiotikig [hwoaoho-

yleg ke Topepdepty KAAOWY.

Aev vrapyovy Sbéoipa otoryela yio Tov apiBud Twv dot-
THTWY OV GTOVOAOVY GE TPOTTVYIUKS Kotl GE UETATTTY-
Yoo emimedo ot kAASovg MOV GVVOEOVTAL UE TN YAwO-
gty Teyvohoyio. Ot meploadTepot amd daovg emtbuuoty ve
oTIOVOATOUY Ot aVTOY Tov kAddo dortody ot [Tavemoti-
uior ko eetdikevpéva kEvTpa Tov ebwtepikov. Ot Tepio-
ooTepeg Btaelg otn Bopnyavia ket Tov axadnuoivd xopo
IOV TUVOEOVTEL UE TIG YAWTTLKEG TEXVOAOYieg Kortahaupd-
vovTa amd avBpwrovg Tov éxouy %N amouddoet B/ ko ep-
yootel ato bwrepicd. Efautiog tng amovaiog emaprag o
TRPTITUEVOV TPOTWTIKOY, Ot TOMEG TepmTWaEL; ot Béaelg
epyaaiog mov amoutody ebetdixevay a TN YAwaotky] Teyvoho-
Yl KEADTTOVTRL 06 PNYEAVIKOVG UTTOAOYITT@Y TTOV €XOUY

(wicpdTepn ¥ ueyehtepn) (avto)xatdption oty I'T.
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4.5 EONIKA NMPOTPAMMATA
KAI TTIPQTOBOYAIEX

H vmopén Brounyaviog I'T oty ENada cvvdéeton pe pe-
yéha mpoypapuato I'T wov SiebhyOnoay Tig Teheutaleg Oe-
weetie. To mpwto Tétoto mpoypauua tay 1o EUROTRA,
gva drrd80ko Epyo unyavikig petddpaang (MM) mov oy-
uovpyndnke kot ypyuotodothBnke amd v Evpwmoich
Emtporh amé to Tédy g Sexaetiog Tov 1970 éwg To
1994. Av xau 1o ¢pyo EUROTRA 0ev exmiipwoe Tig
Tpoadokieg TG Onuiovpylag evdg GUYYPOVOY TUTTHUATOS
MM, eixe poxpoypévie emidpaay aTig YAwoaikég Boun-
xowieg oty Evpamn. '‘Eva mpéobeto amotéleopa avtod
TOV £pyov ATaLy 1] Onuiovpyia Kot v emudpdwoy onuavTi-
koD aplOuol eMOTNUOVWY Kotl EPEVVITAY TTOV ovadVOUEVO
xAédo.

Efvixa mpoypaupate (ypnuatodotodueve xvplag péow
Awpbpwticav Tapetwv ¢ EE) oty dexaetion Tov 1990
Kt TIg apyts g dexaetiag Tov 2000 amookomovoRY GTNY
avaTTUEN YAwoakyg Texvohoylag kou T Snulovpyla vro-
Sowng aTov Topta Tng emebepyaciag YAHoog kot dwviig
(ohpata kewévwy, dwynricé Paoeig dedoptvawy, epyateln
emebepyaaiog ypamtod xou mpodopikod Adyov, vooyL-
oTucd hebird, nhextpovikd hebud, exmoudeuticég TAaTddp-
ueg yiee T O1dacokohic ENnvixdv). Avtd ta poypapuato
(STRIDE, ATAAOTOZ, EITET I - I'T, EITET II) #7ory
TOND GYUAVTIKG Yiot TV cUVEYLom Tov Topéa g I'T oty
ENéd0 xou, oe cuvdvaaus pe to ¢pya ¢ EE, ebaoda-
oo TNV vhomolnon Twy Baoikay epyadelwy kot Texvoro-
Y16y emonuelwoyg YAwootkwy Tépwy Yo e ENuwvucd.
Emoxdlovfa mpoypapuarte, émwg o HXOZ, EIKONA,
TAQZZA, mpocavatoloTnkay TeploadTepo aToV Xpi-
o xou Tig edapuoyés. Eatiaoay atn xphon tg avyypo-
Vg YAwaacr Texvohoyiag o Topelg omwg n Yndrah Io-
Motk Kimpovod,  Hkextpovueh AcuBépynon xou
N emebepyacio molvpeaikod Tepteyousvov Y T Brownya-
vi Twv péowy palis emcovwviag.

Evor onuervTied TheovexTnpo Tov amok Ty ke amd TIg Xy

LoTod0TIKEG 0UTEG TpwToPBovMieg elva 1) Snuovpyia oud-

dwv I'T oe peydha epevynTIKA KEVTPEL KO TTOLVETITTYULOKE
epyaoThpie, kabhg kot oe etatpeteg. Ot TAELOVOTHTH AVTWY
Twy opddwy avvexilel va dpaaTnplomoteitar aTov KAAGO
utow epevynTIKY Opactyplotitwy ¢ EE, cuuBdlio-
vTog OeTid oTn Snuovpyin TwY TEPLTTOTEPWY TOPWY Kett
epyaheiwy I'T mov vmdpyovy anuepa Sindéoun i e E)-
Mnyicd, kahdTTovTag Tovg dkoves Tng emebepyaciog Kelué-
VOU, dwVHG Kol TOAVUETIKWY OEOOUEVY.

Mo véow eBvicry ypuoatodotuch mpwtofovdio Epevvag &
AvdmTubng yio bhovg Tovg khédovg (ZYNEPTAXIA) éxet
Eexivioel, 1 omola mepthaufivel Tohd vmooydueve tpya
I'T. Kb avté to mpbypapua Snuiovpyeital yie ve wpo-
dyer cuvepyaaieg uetakd g axadnuoicng xowdTrTag Ko
™ Brounyaviog, TporemeTon 6T uEor TR ETOUEVEL YPOVILL
Ba vrapyer Subopog Evag oefaotds apiBuds yYhwootkwy
EPYUAEIWY KLl GV TNUATWY Kot VTPETIWY EVITYUUEVWY e
I'T ye e EXnvixeat.

Evtobrolg, 1 xpatiky xpnuatoddtnoy yu épya I'T otny
ENdo elvar oyeticd younhy ovykprried pe Tig Samaves
Ty HITA yio O¢pata dmwg 1 petadpoon ko v tpdoBaon
ot oM YAoaIKY TAnpodopia [27]. Emmpdabeta, To ye-
Yovég 6Tt 1 BTk xpruatodotyon Epevvag & Teyvoho-
Yiog oty EXdde oto chvold Tng etvau ebaupeTixd youumin
amodetkVOETAL WOLTEPE UELOVEKTIKG Yiot TEXVOAOYlEG OTtg

nI'T.

4.6 O IAIQTIKOZ TOMEAX

Evoewtixy ¢ onuaciog ™ I'T oty ENdda elvar 1
brrapén wixpot, adhd anuavTiKod yio To uéyeBog NG yw-
peig, aplBuoy ISl TIKGY eTaupeldy, cupTepthapBavousvey
Twv TeXVoBAaaTov, ot oToleg Stebdyov Tponyuévn épevva
oTe Tedln THG avaryvwplang ke avvBeamg dwvig, TN Tepa-
xorovBnong MME, ¢ unyavixis uetédpaong, T mopa-
ywyns YAwoowey mépwy (Aekixd, Onoavpol, ovrohoyles),
TV NAEKTPOVIK®Y EKBOTEWY, TNG NhexTpoviKys uadnamg
Kou g EEuTTvng avddvang Teplexougvou.

Avtég o1 etoupeieg eatidlovy oy avémtuly Tpdodetwy

EQUPUOYWY Kol TPOYUEV®WY UNYavey avaliTnang ye To-
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heg edikol evdindépovTog abloTOLOVTAG TTUATIONOYIKY
mpodopla. ESoutlog o axdua vimhew anoutyoewy e
VTONOYITTIKI LoYD, TETOLEG UXavEG avalTnomg etvou ev-
XPYOTEG KO OLKOVOUIKEG UOVO OE TYETIKA UKPODG OYKOUG
Keevicwy dedopévay. O ypovog emebepyaaiag evkoha Ee-
TEpVE, KoLTd olpkeTég TaEeLs ueyeBovg Tov ypdvo mov artroutel
plot oWy oTaTIoTIRY Py eVl avaljTNemg OTws, . . AVTH
6 Google. Avtég ot unyave avaltnong mepovaalovy
eTiong VY NAég AmaUTTEL 0TY HOVTEAOTION O GVYKeKpLUE-
vy Bepaticey Toptwy, xabioThvag un edieth ™) XphHon

Toug g€ KAlpoka AwdikTiov.

4.7 AIAGEZIMOTHTA
EPTAAEIQN KAI TTOPQN

ZNuavTiKG uépog Twy Baotkwy YAWoTIK®Y Topwy Kot ep-
yohelwy éxet avartuyBel yioe T ENvixa: yYhwooicol wpot
(novéylwoootl, ToMYAwaooL, TOMWTpOTIKOL K. AT ), VTTOAO-
yioTIKd hebixd, cvvTakTikol avahvtés, opBoypadixol xou
oVVTAKTIKOL B10pBWTES, TVOTAUATOL AVoLyVOPLoT)G OVOLLL-
TIK®Y OVTOTYTWY, GYUATIONOYIKOL EMTNUELTEG, UETADpOL-
oTIkéG edapuoyes, ovoTHuaTe vroPondnays cvyypadig,
Teyvohoyles averyvapiomg ket oUvBeamg dwivg, exmaudev-
Tiké hoyrouiksé vroBonBovuevo amd yAwooki texvoroyla
— v eupv daopa. Etven bpwg mpodaves 6Tt 0 xhadog xpi-
Lev mepoutépw avdmTvEng.

Optoutva mpotdvta. £xovy KuKAoGOPHTEL TTYY otyopd. e
Kopavouevy emrvyio. O vipeaieg wov mpoadépovton
oTo AdiKTVO TYETIKG Ue TOVG YAWTTIKOVG TEPOVG Tre-
phaupavouy povéylwoon elikd cwpote kewévwy (o
EBvicds Onoawpds tg ENpvikiig Ihwoong, To Zapa EX-
Mvicwv Keévwv xou 1o oope ednueptduwy tov Kévrpov
ENmyvicig Thaooag). H ayopé, wotbdoo, cuvexilet va etver
WIKPY] Kol QVETOLPKAG EVYUEPWUEVY Yol TV OlatBeaudTnTd
TOUG.

O mivaxag 8 Topéyel o eTTKOTYTN TNG TPEXOVTOG KL
TROTOLTTG TG YAwOTIKIg Texvoroylag Tov vrooTtnpilet Tvy

ey Yawooe. H Babuoddynon twv vrapydvrwy epyae-

Aelwv ko mdpwv Paailetar ot exTiunoelg emidaviyy epmetpo-
YYoUsveY Kol VToMoYIoTKAY TOUGWYOL e ETTA KpLTHpLaL
BéoeL hipaxag SuPabulduevng amd 0 (modd youmAd) og
6 (oAb vYAY).

Tow onpuavTIcdTepoL EVpAUATE Yiot THY ENNVIKA YAWOTOL OV-

voifovtou wg e

= Eve vmépyovv cwpote xewdvay vimiis robtyras,
mov kehUTTouy kuplwg Too Néaw EXNpvued, tor el
VIKG TOUATE KEEVRY avadopls elval apreTd ukpo-
Tepa amd 70 Spto Twv 100 exortoppvplwy Aébewy ko e-
pLéxovy kuplwg dnuoctoypadikd kelpeve, eve Aiya Tept-
AopBévovy kelpeve Tpodopticod Aoyov.

= 'Ola T covparter Ketpevoy eiven pooPaotun péow Ae-
SueTdou adhd Oev vTapYEL N SUVATOTHTAL Mg TOL UAL-
KoD.

= Ot TeploadTepol YAwaatkol TopolL Tou €YUy avamTy-
xOel yio Ty elvuch Yhwooe Sev cuvTypobvTon emep-
kWG OVTE EVIILEPWYOVTAL UETE TY) OYULOVpYia TOVS.

= TToMol amé Tovg mopovg aTepobvToU TPOTUTIOTOW O,
Onhadn) acdue ki ey vIapxowy, 1 BrwoudTnTe Toug
Sev elvou Sedopévy). ATauTobyTou eTOUEVIG TTOYEVUEVEL
TpoypaupaTe Kot TpwToBovAies Yl THY TpoTVTTOTOL-
N7 TwV SedouEVwY Kl TwY ROpPOTUTWY KwdtkoToly-
ong.

» H eneepyocia Tng onpaciohoyikig minpodoplog etveu
o OVokoM| o oo Ue aVTA TV TVVTAKTIKYG. Em-
Théov, N emebepyaaia Tng onpaciog ot emimedo keyévov
elvou o0 SVTKOAN O TUYKPLOY Ue UKpOTEPEG UOVADES,
meg etvat 1 Meén ko n TpdTaLoM.

= 'Ogco Teploadtepn onpaciohoyiky) mAnpodopio AouBé-
Vel vTEYY ToL évaL epydhelo, TOTO GUTKOAOTEPO Elval
ve. ppebolv e cwaTd dedopéva. ATarTobvTal TEpLoTe-
Tepeg mpooTabeteg Yo TV vrooTHpIEN TG BabiTepng
emebepyociag.

= Av ot vapyovy Siebvi mpdTuma Yo THY kwdlkoToi-
1oY oNpaTIohoYIKHg TApodoploag Kupiwg pe TN nopdn
TG AVATAPATTATNG TG YVWaNG it Tov kéapo (RDE,

30



1 1 2 1

8: Emimedo unoompiéng g Mwaoikng Texvoloyiag yia ta ENnvika

OWL x.\m.), evtovtol elvou Sbokoho va edeppoaTovy

oe Topels T emebepyaaiag duaucic Ywooag (EDT).

H emebepyaaio dwvig etvau emt Tov Tepbvtog mo dpyun

amé Tig Texvoroyieg EQOT yio yparrta xetpeve.

Qg Tpog T ToobTHTL Kol TotkiMaL Twv ety wo-
pWY, UTIAPYEL UEYAAN oLVEryKN Yiot TEPIOTETEPDL AEbLKcd.
UE TNUATIONOYIKY] Kol TUVTOKTLKY TANpodopia, Yo ov-
UoLaLoAoYLd: OlkcTvat, Yiet opohoytkd dedopeva. ot Siddo-
peg Bepaticés meployés, kabig kot i TeploTdTEPOVS
Stylwaoovg (Y1 Levyn yYhwoowy épay Twv eXnvikv-
ayyAkwy) ko Todbyhwaaoug wépovs. Ogov adopé Ty
WPWOTNTAL, TOAD Abyol Topol elvau apkeTd wpiuol MoTe
vo. evowpatwloly amevbeing oe epychein xou ovoTH-

uoto. EQT.

H ¢pevva oty I'T wétvye ooy oyedousd aitepa
VMg To1dTY TG AoytauikoD, edhi elva oxeddy adv-
vorro va. BpeBolv Biioues kou Tumomomuéves Moelg pe

TV TpEYOVTE KOLTATTATY] ENLTOVG XPNUATOSOTNTYG.

To epyehelo yapaxtnpilovrar améd Sudopa emimeda
WPIULOTNTHG, OUTTO EPYATTNPIUKE TPWTOTUTOL EWG EUTO-
pla TPoIGYTLL.

H texpnpiwoy mépwvy kot epyahelwy etvon omévia.

O elyicol Todvpeatxol ket ToAVTpOTIKOL TTEpOL TIOL-
pova1dlouy peyddn morkida ko tkavorromTiKy KaAvym
ooV adopd To eldn, T pET Kol TIG TPOTIKOTHTES.

Ev yével, 8ev xatorypadovral opkeTs cuvTaKTIE Kol
ONUATIONOYIKE ETTYUELWUEVOL TWUATH KEWPEVDY, EVE
TOVTSY POV 0L UTIAPYOVTEG TopoL aryyilovy vymAd eml-

medaL TOLOTHTHS.
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4.8 AIATAQZZIKH XYTKPIZH

To emimedo g I'T mowciMer onuavtixd amd yAooow ot
YAwooo. Me atéyo ) abykpion petebd twv YA woowy, 1
Tepodon evoTHTOL TEpypdidel pia abloddynan mov oThpl-
xO7ke Oerypatikd oe Sbo Tedlo epapuoydv (unyavich petd-
dpaom xau emebepyoaio dwvig) kot g uToKElLEYNG TEYVO-
hoylag (avddvan kewévou), kabwg kot oToug faaikodg T-
TToUG TOpWY OV elva aapatTnTOL Yiot THY AvATTTUEN dotp-
uoywv I'T.

H xatnyoplomoinom twv yAwaowmy mpaypoatoron;Bnke Bé-

oL TNG axoAovBng Khipokag:

1. Apiotn vootpién
Ko vroatpién
Métplo vrooTipién

AmooTaopaticy vTooTHPEN

RANE I A

Mukp) 7 xafdhov vToa T ptén

Enekepyacioa Quvig: mobtyte vapyovaag Texvoloyiog
awoyvwpLong PN, TOLOTNTRL VTAPYOVTHS TeXVoroyiog
avBeang dwvie, xdAvyy Bepaticwy Teploywy, molbTTR
Kol OYK0G VTAUPYSYTWY CWUATWY KEWEVWY Tpodoplcod Ad-
you, ap1Bude xou Toucthia Swbéaipwy edappoywy emebepyo-
olog pwvng.

Muyavien Metadpaay: moldtyTe vTTapYOVTaG TEXVOLO-
yieg MM, apiBuds Ywookwy feuywv mov avtipetwmilo-
vTou, ke Ay YAwootkmy darvouévwy ket Bepaticmy meplo-
X0V, TTOLOTHTEL Kol 6YKOG VTAPYSVTWY ToPAIANAWY TWUd-
Tov keldvay, aptBuds ko motkihia Sebéaiuwy eappoywv
MM.

Avadvay Keévov: moldtnta kot kaAvyy vrrepyovoey
TEYVohOYIWY avdlvomg kewévou (popdoroyia, avvtaby,
onuactoroyia), kavym Yrwoocwy davoutvey ko Bepe-
TIKWY TEPLoY@Y, aptBuodg Kou Totkiio Sebéatuwy edapio-
YoV, TOWOTNTA kel SYKOg VTTopXOVTWY (eToNUELWUEVRY)
CWUATWY KEWEVWY YPATTOD AOYOU, TOIOTNTOL Katt KAV
vrrapxdvTwy Aebikaw mépwv (. . WordNet) kou ypepo-

TICWY.

I\waatkoi ITépot: ToldTHTR Kett GYkog VTAPYOVTWY TwLd-
TwY kelwévwy (ypartod Adyov, mpodopikod Abdyov, Tapli-
Wnhat), modTNTAL Kott KAAVY N VTP OVTWY Aeblcwy TEpwY

KO YPOUUMOLTIIC V.

Ot IMivakeg 9 twg 12 Seiyvouy 6T 1] YAwoatky Texvoroyio
oty ENdda éxer anpetdroer anuavticy mpéodo katé Tig
TehevTaleg dexaeTieg. Aev éxel dpwg GThTEL axdua To emi-
med0 peyahTepwy (WG TPOg TV aptBud oUIMTEY Kt Toug
Swbéaipovg mopovs) YAwaowy. Auté odeileton e ToMols
nopdyovtes. Eva mapaderypo yhwootkod wapdyovta elvat
N TevTdTYT TN YAwoaeg (povedikd akdafnro, Shokoln
uopdoroyia), n omole aratel THY avamTVEN YAwoTIKWY €p-
yohelwy btk Tpooappoouevey ot ENnvikd, yeyovég to
oTrolo K TV GELpd ToL TapeuTrodilel Th weTabopd TEXVOO-
yiag amd dlhes YAwooes. Etvar mpodavég bti yio e EXy-
ViKa, OV VTAp)EL akope To 1310 emiTedo TOLOTYToG Kol K-
Mg o oyéon pe To avtioTorye epyohelo ko YAwootkols
TOPOVG Vil TV aLYYMKY YAWT e, ] 0Trole TpovyeiTen ayedov
e bheg Tig meptoxts g I'T. Kau vmdipyouy axépa wolha
KEVEL 08 YAwTT1KoVg TOpoUG Yla ebatppoyés vty motdTy-

TolG oS KoLl 1oL ToL QLYYALC.

H emidoan ouyxexpuévay texvoroyiwv emebepyaciag dw-
v (. x. obvBeom dwig) evar apxetd xady) woTe Ve emL-
TpETEL TV OAOKApwaT] Toug 0e (Brouyyovikés edoppoyes.
Tow o1pepIve GVTTAUATO AVEAVGYG KEWPEVOD Kol 0L YAWTTTL-
Kol Topol keAbTTOVY Te peydho pabud T YAwooka arvo-
ueva. T ENupvicig ke amotedoty tunjpote moMay edop-
uoywv, kuplwg emavelaxig enebepyaaiag Puaikig yAho-
oug, dmwg ot opboypadikol diopbwTég ket To TUGTNHATH
vroPonBnomng cvyypadrs kelévou.

Evtoltolg, Yot Ty avamTuén mo amutrTikey edapuo-
YoV, OTwWG elvar 1 uyaviky HeTadpaa), elval amapaityTy
N Vapbn Thpwy kel TEXVOAOYIY TOV KAADTTOVV Weya-
ATepo ebpog YAWTTOMOYIKWY GUIVOUEVWY KAl ETITPETOVY
™) Pabid onuaaioloyiky) avalvom Tov keluévov elgddov.
H Bektiwon ¢ motdtnrog xou Tov ebpovg KaAYNG Twy
Baocwv avtwy mopwv kar Texvohoyiwy Bu Snuovpyroet

véeg eukauple Y10 TN avamTUEY £UpEog GATUATOG TPOYYIE-
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VoY eQUPUOYLY, TUUTEPIAAUBAVOULEVYG THG UXOVIKTG UE-
TaPpeLTrG VY NG TOLOTNTOLG.

4.9 LYMIEPAZMATA

Avri y cvldoysh Aevxdy BiBAwv amoredel pia oquavrixs
TPWTY TPOTTAIELL XATAYPAPHS TG VTOTTHPIENG TOU Ttpé-
Xe ) yhwooh Teyvodoyie oe 30 evpwmainés yhiooeg, xon
e VYo emITEdOY TUYRPITIXT AVEAVTY TG VTOTTHPIENS
avtis uetabd Twy Ylwoody avréy. Méow Tov evromouod
TWY XEVWY, TWY avayxa xat Twy eMelyewy da umopérovy
7 evpwmainy) xovdTyTe TG YAWTTLIHS TEYVONOYiag e ot
evolapepduevor popels va oyedidoovy evpelag xdinaxas dpd-
oels dpevvag xau avdmTvéy ue YO pa TPAYUATIN G TOAD-
YAWTTY 20t TEYVOLOYIXNG: EVITYVUEVY emxotywvie oTyy Ev-
POTY.

Awmotabnke bt1 vTdpyouy TepdoTieg Sudopég peTabd
TwY evpwmaikwy YAwoooy. [apd 7y vmepén hoyiouxod
KoLATg oS TN TOG Kott T OleeBeTIUdTNTOL TOPWY YloL KATOLEG
Yhwooeg kal Tedlo edapuoywy, dIeq YAWCTEG TOPOVTLA-
lovv onpavtixa keve. TTolég Yhwooeg aTepovvTal Twy po-
TIKWY TEYVOLOYIWY Y10l VAT KEWEVOU Kol TwV Boatkwy
Tépwy Yo TV ovamTuEY TwY TEXVohoyew avTwy. AXeg
Yhwooeg ObéTovy pev ta Baouked epyakeio kat Tovg wo-
povg, alhé Oev etvan axdun oe Biom v emevdvoouy oTYY
emebepyocia anuaaiohoyikys minpodoplac. Etvar amapai-
TN emopéves e Tpoomafeln eupelag Khpokag Yo THY
eTriTevn Tov PLAES0E0V TTEYOV THG TUPOYHG UNYAVIKIG Ue-
Tadpaamg VYN TOIdTYTRG MeTeEd GAwY TwV evpwaikey
YAwTTEY.

2y mepintwon twv ENvvikev, av ko etval oudig v mpo-
080¢ TOU YWPOU, gV PTTOPODUE TreLpd: VoL NADTOVUE PYTE 6TL
elvoul TOJAGL QUTd TOL TPEMEL VL YIVOUY WG TTPOG THY V0T TH-
pikn g Yhwooikig Teyvoroylag. H epevvnrucy xowvdtira
I'T oty EX\ade éxet vrootnpuyBel katd To epehdby omd
0ViKa, Kol EVPWTTHIKE EPEVYTIKG TPOYPAUULATEL, ToL OTIOLL
odyNoay oTYY Taparywyn Topwy UeYdAng khiakag Kot
oe Texvoloyies auyung. Evrottolg, To evpog kadvmg Twy

Thpwy ket To ebpog Twy epyathelwy eguxohovBody va etvar

TEPLOPLIUEVEL TUYKPLTIKG WUE TYV 0LYYAKY] YAWOTOL Keit OeV
ETLPKOVY TTOGOTIKG, Kol TOLOTIKA YioL THY AvaTTuEY TNG Te-
YVohoylog oV aueutTElTeL Y10l TNY UTTOG T pLEN piolg Tpery ot-

TIKG TOADYAWT TG KOWwvios TG YYaong.

Aev vrépyer emiomg 1 SuvaTodTN T PETODOpUS NN avemTUY-
uvng xou BektioTomomuevng Texvoloylog o T aryyAuch
Yhwooo oy vk, T cVoTAUATE CVVTAKTIKYG oLve-
hong (embavens xau Padedg cuvtaxTikig avaivayg
™6 Soung TG TpdTaaNg) mov Bacilovion oTHY ayyhiky
YAwoon cuviBwg dev amodidouy tkavotomTicd aTNY XM

VIKY YAOTOR Aoyw TWV ISIUTEPOTATWY THG.

H EX&d0 Sev etvau axdpe o Béan ver ioyvplotet étL vmdp-
xet Brownyavie YAwookig Texvoloylag TV VoL LeTaTpETEL
ToL epEVYNTIKG aroTeNéTpaTe ot TpotdvTa. Ot Alyeg eTa-
pleg oV elvaul evepy£g OTO YWPO EYOVY ElTE TTAURTNTEL £iTe
meploploet anuavtikd Tig Tpooabelé Tovg yi I'T, pe amo-
Téheopa ot eEeldikevpéveg wKpopeoales emyelpOElg OV
aayorovvTar Thtov pe To xpo g I'T var uny elvat axdyun
TO00 eVPWITEG WOTE VoL aevBUvovTal pe pie Brwaiuy oTpe-
TYIKY 0TV eyywpte Kou tebvi oyopd.

To evpfiuate. TOV TRPOVTIATTKAY VTOONAGYOVY 6TL 1)
uovn evadhox Tk elvon v ovolaoTiky Tpoomabel oL )
dnuiovpyia mopwv I'T yiee toe EXnvixd, kot v xpyiom Tovg
Yo T Tpondn o TYg épevvag, TG kavoTouiag Ko TNg
avamtving. H avdywn peyddov dykwv dedopévewy kot ) pe-
Yén TolwmhoxédtnTe Twv cvaTUaTwY I'T xabiotd (wti-
g onuactag Ty avamTuly wag véag vTodowng kel piog
véog TUVEKTIKYG OPYAVWaYG TYG Epeuveag Yio Ty Tpowdyam
TG avTaAay NG kel TG CUVEpYAaTing.

[Mapatypeitan emiong ENenyn ovveéyelag we Tpog T XpY-
ROTOBOTNTY TNG EpEVvag ket TG eV TVENG. ZVVTOVITUEVaL
TPOYPAUUATE UKPYG OILPKELRG EVRINATTOVTAL UE TEPLO-
dovg oopadikyg ¥ undevikyg xpnuaTodoTnayg ot efvikd
enimedo. Emmhéov, dumotdvetar cuvohy eNenyy ov-
VTOVIGUOD e TPOYPAMULALTE CINWY EVPWTILIKGY XWPWY ket
oo emimedo Tng Evpwmaixig Emrpomg.

Odnyovpaote emopévwg oTo CUUTEPATLL 6T Elval emiTa-

KTIKY overyn vor véplel pua peydhy Ko ouvToviouévy
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mpwToBovhia Tov Ot eTTIATEL TTNY AVTIHETWTION TWV Olet-
POPETIKWY ETIMESWY ETOWUSTYTOG TWY EVPWTHIKGY YAWO-
OWY TUVOMKE ATTEVOLYTL OTY YAWTTIKY] TEXVOAOYIRL.

MoxponpéBeayo otéyo Tou META-NET amotedei v avér-
TTVEN YAwoawkig Texvoloylag vimAg ToldTNTAG Yot Sheg
TIg YA TTEG, pe aTéY0 TV emitevty TG TOMTLG KAl Kol-

VWVIKYG EVOTOINTYG RECW TYG TOMTLTUIKYG TOUKIASTYTAS.

H texvoloyin B cuveladepet oy xotdpynoy twv vmop-
Y6vTwv auvopwy kot B Snuiovpyroel cuvdéapovs uetad
Ty YAwoowy ¢ Evpwmng. Tie to Adyo avtd ypedletat
6ot ot evdiadepdpevol dopelg amd TNY TOMTIK, TNV Epevva,
TIG ETYEIPNTELG Katl THY KOWWVI Ve EVRTOUY TIG TPOTTA-

Be1é Tovg Yiee To UEMOV.
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Apoty Ko Mérpia Anoormacpatieny  Mixph/xabélov
Vo T pEy Voo THPIEN vToaTHpEY vToaTHpIEY Voo THPIEN

9: Enelepyaoia pwvng: Emimedo umoompiéng yAwooikng Texvoloyiag yia Tig 30 eupwmaikeg yY\wooeg

Apwoty Ko Meérpur Amoomacpatiky  Mixph/xabéAov
Voo TPy vmoo TPy vTooThpéy ooty vmoo TPy

10: Mnxaviky Metagpaon: Eminedo umootpiéng yAwooikrg texvohoyiag yia Tig 30 eupwmaikég y\wooeg
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ApioTy Ko Métpia AmoomaopuaTiKng Mukpy/xabrov
vTosTYpiéy vmooThpén vooThptén vmooThpén vmooThpén

11: Avéhuon keipévou: Emimedo umootipiéng yhwooikng texvoloyiag yia Tig 30 eupwmaikég y\wooeg

Apoty Ko Mérpr Amoomacpatiky  Mixph/xabéAov
Voo TV piéy vmooThpEn vmoo TPty vmoo TPy Voo THpIEN

12: Mbpor mpopopikol kai ypamtou Aoyou: Emimedo umootpiéng yAwoaikrg Texvohoyiag yia Tig 30 eupwmaikeg
Y\wooeg



5

LXETIKA ME TO META-NET

To META-NET eivou éva. Aixtvo Apioteiog mov xpnue-
Todotettat awd Ty Evpwraixy Emrpori. To Siktvo amap-
Tilovv aNuepa 54 uthn amd 33 evpwmaixis ywpeg [28]. To
META-NET mpodyet v Zdumpabn Texvohoylog yio Ty
[oMyAwoay Evpamn (Multilingual Europe Technology
Alliance - META), wa cuveywg Stevpuvbuevn xowotnta
ETOLYYEMUATIOV Kol OPYOVIoU®Y YAWOTIKYG Texvoloylog
omv Evpwry. To META-NET mpodyet T Texvoloyucd
Bepéha yie per TparyuaTIKG TOMYAWGTY EVPWTAIKY] KoL-
vovio T TApodoplag 1 omola: kabioTa eductég TNV emi-
Kovwvie kot T cuvepyaoia ot 6Aeg Tig YAOTTES, Tapé-
el 1ooTn TpdaPaay oty TAnpodopin xat TN Yvhon o€
OTIOWUONTTOTE YADTTOL, TPOTGEPEL TTPONYUEVY] KOl TPOGITY
olkovoptkd SIKTUWUEVY) TeyVohoyin TAnpodopiog aTovg ev-
pwmalovg mohltes. To dtktvo vmoaTnpiler To dpape o
evwpevns Evpamyg, evog ywpov eviaicg Ymolaxr|s ayopds
Ko TAnpodoplag, EVITYLOVTG Kol TPORYOVTHG TG TToAD-
Yhwooeg Texvohoyleg Yie dAeg TG evpwmaikég YAwaaeg. Ot
Teyvohoyles autég kabloTovY SuvaTh THY AUTONATY UeTd-
$paam, THY TPty WYY TEpLEYOWUEVOD, TNY eTebepyaaio -
podoplag ko Tv Sleyelpton Yvwayg yiet et peydhy moukt-
Mo edappoywv ko Beporticey toptwy. Eniomg, emtpémovy
™Y avaTugn StuadyTikey YAwoookevTpikay diemadmy
OV KVUAVOVTAL o) OtKIekeg AEKTPOVIKEG TVTKEVEG, Unj-
XOVAUOLTE, KLl OXTUALTOL WG VTTOAOYLOTEG Kol pouttdT. To
META-NET Eexivyoe mv 1n Oefpovapiov 2010 xau éxet
107 TPAYUATOTIOWTEL TOMEG BpaoTYPIOTYTEG TTOVG TPELG
d&oveg Spaang Tov.

To META-VISION xaduepyel por Suvoyuxy Kot pe
LTYVPY] ETTLPPOY] KOWOTY T GOPEWY, EVWUEVY YUPW aTd €ver
KOS Opaol Kol e koW GTPRTNYIKY ATlevToL Yl TNV
¢pevva. O xplog oTdY0G AVTHG TNG SpraTnpIdTY TG etvau

vor avartvbel wa cvvextiy xowdtyre I'T oty Evpomy

dEpvovTag ot e EKTPOTWTOVG ATd TOMEG kit dlapope-
Tikég opadeg evdladepduevwy dpopéwv. H mapovoa Asvky
Bifhog auvrayBnxe pall ue avtioToles avadopés yia d-
heg 29 evpwrmaicég yAwooes. To xowd dpapa mpogkvye amd
Tpelg Bepaticég opddes epyaaing. Axolovbuwg, cvaTafnke
70 META Technology Council, mpoxeipévov v ovlyti-
OEL KOl VoL TIPOETOULATEL TV CTPATYYIKY aTlévTe YioL TNV
¢peuvaL, Baciopévo oo kowd dpauc Kol ot aTeVY d18dpao
ue oAby TV kovétyTe g Ihwoawkig Teyvohoylug.
To META-SHARE dnuiovpyel we avoryty), katoveun-
uévn vrodopn Y THY avTadhoyy Kot TV Koy xprom
mopwv. To dixTvo Twv amobetnpiwy Ou Tepityel Yhwoaka,
Sedopéva, epyakelo xou Swdiktuaxés vmypeatieg Texunplw-
uéve, ue VMM ToLETYTaG LETAOEGOUEVEL Kotl OPYOLYWILEVOL
ot TuToTOWuUéVES karTnyopleg. Ot wopot Ba etvan ebkola
mpoafapor ko n aveltnon B yiveton e evialo tpomo.
Or Swbéorpor mopot mepthapfBavouy erevBepo, avorytod
KWOlke VALKS odAdL Keut TepLoplopevo, eutoptkd, debéaipo
vhikd vyt apotBg.

To META-RESEARCH onuiovpyel cuvdéopovg e ov-
vodeig Texvoroyteods Topeic. H Spaatnpiotyra emdiwet
vo. dievkonbver Tig ebeMEeig oe ddovg Topels kot va kedot-
AALOTIOW|TEL THY KAUIVOTOUO £pEuve TToV UTTopel Ve el aeL
T YAWTTIKY] TEYVOROYia. ZVYKEKPULEVOL, TTOYEVEL OTY) Ole-
Eoywyn TpwToToplai Epeuvag aTY UNYavIKT LeTAGpaa,
E0TILLOVTAG OTN CUYKEVTPWGY] OEBOUEVWY, GTNY TTPOETOL-
uocio cvvedwy dedoptvwy Kal CTHY 0pyYAVWOT YAWOTTIKWY
TEpwY Yiot TNY ALOAOYNTY CUGTNUAT®Y Kol TEXVOAOYLDY,
oTY KoTeoKevY] eVpeTyplwy epyakelwy kot uebddwy Kou
o1 Blopyavwa ] eldikmy cuvedplwy kel ETLOPOWTIKGY eK-

dnAdoEwy Yo Te el TG KovdTNTOL.

office@meta-net.eu - http://www.meta-net.eu
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EXECUTIVE SUMMARY

During the last 60 years, Europe has become a distinct
political and economic structure. Culturally and lin-
guistically it is rich and diverse. However, from Por-
tuguese to Polish and Italian to Icelandic, everyday com-
munication between Europe’s citizens, within business
and among politicians is inevitably confronted with lan-
guage barriers. The EU’s institutions spend about a bil-
lion euros a year on maintaining their policy of multilin-
gualism, i. e, translating texts and interpreting spoken
communication. Does this have to be such a burden?
Language technology and linguistic research can make a
significant contribution to removing the linguistic bor-
ders. Combined with intelligent devices and applica-
tions, language technology will help Europeans talk and
do business together even if they do not speak a com-

mon language.

Language technology builds bridges.

Language barriers can bring business to a halt, especially
for SMEs who do not have the financial means to re-
verse the situation. The only (unthinkable) alternative
to this kind of a multilingual Europe would be to allow
a single language to take a dominant position, to replace
all other languages. Yet without technological support,
mastering the 23 official languages of the member states
of the European Union and some 60 other European
languages is an insurmountable obstacle for Europe’s cit-
izens, economy, political debate, and scientific progress.
The solution is to build key enabling technologies: lan-

guage technologies will offer European stakeholders

tremendous advantages, not only within the common
European market, but also in trade relations with non-
European countries, especially emerging economies.
Language technology solutions will eventually serve as
a unique bridge between Europe’s languages. An inde-
spensable prerequisite for their development is first to
carry out a systematic analysis of the linguistic particu-
larities of all European languages, and the current state

of language technology support for them.

The automated translation and speech processing tools
currently available on the market fall short of the en-
visaged goals. The dominant actors in the field are pri-
marily privately-owned for-profit enterprises based in
Northern America. As early as the late 1970s, the EU
realised the profound relevance of language technology
as a driver of European unity, and began funding its
first research projects, such as EUROTRA. At the same
time, national projects were set up that generated valu-
able results, but never led to a concerted European ef-
fort. In contrast to these highly selective funding efforts,
other multilingual societies such as India (22 official lan-
guages) and South Africa (11 official languages) have
set up long-term national programmes for language re-

search and technology development.

The predominant actors in LT today rely on imprecise
statistical approaches that do not make use of deeper
linguistic methods and knowledge. For example, sen-
tences are often automatically translated by comparing
each new sentence against thousands of sentences pre-
viously translated by humans. The quality of the out-
put largely depends on the size and quality of the avail-

able data. While the automatic translation of simple
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sentences in languages with sufficient amounts of avail-
able textual data can achieve useful results, shallow sta-
tistical methods are doomed to fail in the case of lan-
guages with a much smaller body of sample data or in
the case of sentences with complex, non-repetitive struc-
tures. Analysing the deeper structural properties of lan-
guages is the only way forward if we want to build ap-
plications that perform well across the entire range of

European languages.

Language technology as a key for the future.

The European Union is thus funding projects such as
EuroMatrix and EuroMatrix+ (since 2006) and iTrans-
late4 (since 2010), which carry out basic and applied
research, and generate resources for establishing high
quality language technology solutions for all European
languages. European research in the area of language
technology has already achieved a number of successes.
For example, the translation services of the European
Union now use the Moses open-source machine transla-
tion software, which has been mainly developed in Euro-
pean research projects. Rather than building on the out-
comes of these research projects, Europe has tended to
pursue isolated research activities with a less pervasive
impact on the market. The economic value of even the
carliest efforts can be seen in the number of spin-offs.

A company such as Trados, which was founded back in
1984, was sold to the UK-based SDL in 2005.

Language Technology helps unify Europe.

Drawingon the insights gained so far, today’s hybrid lan-
guage technology mixing deep processing with statisti-
cal methods should be able to bridge the gap between
all European languages and beyond. But as this series
of white papers shows, there is a dramatic difference be-
tween Europe’s member states in terms of both the ma-
turity of the research and in the state of readiness with
respect to language solutions. Although the field of lan-
guage technology has witnessed much progress the past
years in Greece, further research and de-velopment is
needed before truly effective language technology solu-
tions are ready for everyday use.

META-NET’s vision is high-quality language technol-
ogy for all languages that supports political and eco-
nomic unity through cultural diversity. This technology
will help tear down existing barriers and build bridges
between Europe’s languages. This requires all stakehold-
ers — in politics, research, business, and society — to unite

their efforts for the future.

This white paper series complements the other strate-
gic actions taken by META-NET. Up-to-date infor-
mation such as the current version of the META-
NET vision paper [2] or the Strategic Research Agenda
(SRA) can be found on the META-NET web site:

http://www.meta-net.cu.
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LANGUAGES AT RISK: A CHALLENGE FOR
LANGUAGE TECHNOLOGY

We are witnesses to a digital revolution that is dramati-
cally impacting communication and society. Recent de-
velopments in information and communication tech-
nology are sometimes compared to Gutenberg’s inven-
tion of the printing press. What can this analogy tell us
about the future of the European information society

and our languages in particular?

The digital revolution is comparable to
Gutenberg's invention of the printing press.

After Gutenberg’s invention, real breakthroughs in
communication were accomplished by efforts such as
Luther’s translation of the Bible into vernacular lan-
guage. In subsequent centuries, cultural techniques have
been developed to better handle language processing

and knowledge exchange:

= the orthographic and grammatical standardisation
of major languages enabled the rapid dissemination

of new scientific and intellectual ideas;

= the development of official languages made it possi-
ble for citizens to communicate within certain (of-

ten political) boundaries;

= the teachingand translation of languages enabled ex-

changes across languages;

= thecreation of editorial and bibliographic guidelines

assured the quality of printed material;

= the creation of different media like newspapers, ra-
dio, television, books, and other formats satisfied dif-

ferent communication needs.

In the past twenty years, information technology has

helped to automate and facilitate many processes:

= desktop publishing software has replaced typewrit-

ing and typesetting;

= Microsoft PowerPoint has replaced overhead projec-

tor transparencies;

» e-mail allows documents to be sent and received

more quickly than using a fax machine;

» Skype offers cheap Internet phone calls and hosts

virtual meetings;

= audio and video encoding formats make it easy to ex-

change multimedia content;
= Web search engines provide keyword-based access;

= online services like Google Translate produce quick,

approximate translations;

= social media platforms such as Facebook, Twitter
and Google+ facilitate communication, collabora-

tion, and information sharing.

Although these tools and applications are helpful, they
are not yet capable of supporting a fully-sustainable,
multilingual European society in which information

and goods can flow freely.
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2.1 LANGUAGE BORDERS
HOLD BACK THE EUROPEAN
INFORMATION SOCIETY

We cannot predict exactly what the future information
society will look like. However, there is a strong like-
lihood that the revolution in communication technol-
ogy is bringing together people who speak different lan-
guages in new ways. This is putting pressure both on in-
dividuals to learn new languages and especially on devel-
opers to create new technology applications to ensure
mutual understanding and access to shareable knowl-
edge. In the global economic and information space,
there is increasing interaction between different lan-
guages, speakers and content thanks to new types of me-
dia. The current popularity of social media (Wikipedia,
Facebook, Twitter, YouTube, and, recently, Google+) is
only the tip of the iceberg.

The global economy and information
space confronts us with different languages,
speakers and content.

Today, we can transmit gigabytes of text around the
world in a few seconds before we recognise that it is in
a language that we do not understand. According to a
report from the European Commission, 57% of Inter-
net users in Europe purchase goods and services in non-
native languages; English is the most common foreign
language followed by French, German and Spanish. 55%
of users read content in a foreign language while 35%
use another language to write e-mails or post comments
on the Web [3]. A few years ago, English might have
been the lingua franca of the Web — the vast majority
of content on the Web was in English — but the situa-
tion has now drastically changed. The amount of online
content in other European (as well as Asian and Middle

Eastern) languages has exploded.

Surprisingly, this ubiquitous digital linguistic divide
has not gained much public attention. Yet, it raises a
very pressing question: Which European languages will
thrive in the networked information and knowledge so-

ciety, and which are doomed to disappear?

2.2 OUR LANGUAGES AT RISK

While the printing press helped step up the exchange
of information in Europe, it also led to the extinction
of many languages. Regional and minority languages
were rarely printed and languages such as Cornish and
Dalmatian were limited to oral forms of transmission,
which in turn restricted their scope of use. Will the In-

ternet have the same impact on our modern languages?

The variety of languages in Europe is one of its
richest and most important cultural assets.

Europe’s approx. 80 languages are one of our richest and
most important cultural assets, and a vital part of this
unique social model [4]. While languages such as En-
glish and Spanish are likely to survive in the emerging
digital marketplace, many languages could become ir-
relevant in a networked society. This would weaken Eu-
rope’s global standing, and run counter to the goal of
ensuring equal participation for every citizen regardless
of language. According to a UNESCO report on mul-
tilingualism, languages are an essential medium for the
enjoyment of fundamental rights, such as political ex-

pression, education and participation in society [5].

2.3 LANGUAGE TECHNOLOGY
IS A KEY ENABLING
TECHNOLOGY

In the past, investments in languagc preservation fo-

cussed primarily on language education and transla-
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tion. According to one estimate, the European market
for translation, interpretation, software localisation and
website globalisation was €8.4 billion in 2008 and is
expected to grow by 10% per annum [6]. Yet this fig-
ure covers just a small proportion of current and future
needs in communicating between languages. The most
compelling solution for ensuring the breadth and depth
of language usage in Europe tomorrow is to use appro-
priate technology, just as we use technology to solve our
transport and energy needs among others.

Language technology targeting all forms of written text
and spoken discourse can help people to collaborate,
conduct business, share knowledge and participate in
social and political debate regardless of language barri-
ers and computer skills. It often operates invisibly inside

complex software systems to help us already today to:

= find information with a search engine;

= check spelling and grammar in a word processor;

= view product recommendations in an online shop;
= follow the spoken directions of a navigation system;

= translate Web pages via an online service.

Language technology consists of a number of core ap-
plications that enable processes within a larger applica-
tion framework. The purpose of the META-NET lan-
guage white papers is to focus on how ready these core

enabling technologies are for each European language.

Europe needs robust and affordable language
technology for all European languages.

To maintain our position in the frontline of global inno-
vation, Europe will need language technology, tailored
to all European languages, that is robust and affordable
and can be tightly integrated within key software envi-
ronments. Without language technology, we will not be
able to achieve a really effective interactive, multimedia

and multilingual user experience in the near future.

2.4 OPPORTUNITIES FOR
LANGUAGE TECHNOLOGY

In the world of print, the technology breakthrough was
the rapid duplication of an image of a text using a suit-
ably powered printing press. Human beings had to do
the hard work of looking up, assessing, translating, and
summarising knowledge. We had to wait until Edison
to record spoken language — and again his technology
simply made analogue copies.

Language technology can now simplify and automate
the processes of translation, content production, and
knowledge management for all European languages. It
can also empower intuitive speech-based interfaces for
household electronics, machinery, vehicles, computers
and robots. Real-world commercial and industrial ap-
plications are still in the early stages of development,
yet R&D achievements are creating a genuine window
of opportunity. For example, machine translation is al-
ready reasonably accurate in specific domains, and ex-
perimental applications provide multilingual informa-
tion and knowledge management, as well as content
production, in many European languages.

As with most technologies, the first language applica-
tions such as voice-based user interfaces and dialogue
systems were developed for specialised domains, and
often exhibit limited performance. However, there are
huge market opportunities in the education and enter-
tainment industries for integrating language technolo-
gies into games, edutainment packages, libraries, simula-
tion environments and training programmes. Mobile in-
formation services, computer—assisted Ianguage lcarning
software, eLearning environments, self-assessment tools
and plagiarism detection software are just some of the
application areas in which language technology can play
an important role. The popularity of social media ap-
plications like Twitter and Facebook suggest a need for
sophisticated language technologies that can monitor

posts, summarise discussions, suggest opinion trends,
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detect emotional responses, identify copyright infringe-

ments or track misuse.

Language technology helps overcome
the “disability” of linguistic diversity.

Language technology represents a tremendous opportu-
nity for the European Union. It can help to address the
complex issue of multilingualism in Europe — the fact
that different languages coexist naturally in European
businesses, organisations and schools. However, citizens
need to communicate across the language borders of the
European Common Market, and language technology
can help overcome this final barrier, while supporting
the free and open use of individual languages. Looking
even further ahead, innovative European multilingual
language technology will provide a benchmark for our
global partners when they begin to support their own
multilingual communities. Language technology can be
seen as a form of “assistive” technology that helps over-
come the “disability” of linguistic diversity and makes
language communities more accessible to each other. Fi-
nally, one active field of research is the use of language
technology for rescue operations in disaster areas, where
performance can be a matter of life and death: Future in-
telligent robots with cross-lingual language capabilities

have the potential to save lives.

2.5 CHALLENGES FACING
LANGUAGE TECHNOLOGY

Although language technology has made considerable
progress in the last few years, the current pace of tech-
nological progress and product innovation is too slow.
Widely-used technologies such as the spellingand gram-
mar correctors in word processors are typically mono-
lingual, and are only available for a handful of languages.

Online machine translation services, although useful

for quickly generating a reasonable approximation of a
document’s contents, are fraught with difficulties when
highly accurate and complete translations are required.
Due to the complexity of human language, modelling
our tongues in software and testing them in the real
world is a long, costly business that requires sustained
funding commitments. Europe must therefore main-
tain its pioneering role in facing the technological chal-
lenges of a multiple-language community by inventing
new methods to accelerate development right across the
map. These could include both computational advances

and techniques such as crowdsourcing.

Technological progress needs to be accelerated.

2.6 LANGUAGE ACQUISITION
IN HUMANS AND MACHINES

To illustrate how computers handle language and why it
is difficult to program them to process different tongues,
let’s look briefly at the way humans acquire first and sec-
ond languages, and then see how language technology
systems work.

Humans acquire language skills in two different ways.
Babies acquire a language by listening to the real inter-
actions between their parents, siblings and other family
members. From the age of about two, children produce
their first words and short phrases. This is only possi-
ble because humans have a genetic disposition to imitate
and then rationalise what they hear.

Learning a second language at an older age requires
more cognitive effort, largely because the child is not im-
mersed in a language community of native speakers. At
school, foreign languages are usually acquired by learn-
ing grammatical structure, vocabulary and spelling using
drills that describe linguistic knowledge in terms of ab-

stract rules, tables and examples.
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Humans acquire language skills in two
different ways: learning from examples and
learning the underlying language rules.

Moving now to language technology, the two main
types of systems acquire language capabilities in a sim-
ilar manner. Statistical (or data-driven) approaches ob-
tain linguistic knowledge from vast collections of con-
crete example texts. While it is sufficient to use textin a
single language for training, e. g., a spell checker, paral-
lel texts in two (or more) languages have to be available
for training a machine translation system. The machine
learning algorithm then learns patterns of how words,
short phrases and complete sentences are translated.
This statistical approach usually requires millions of sen-
tences to boost performance quality. This is one rea-
son why search engine providers are eager to collect as
much written material as possible. Spelling correction in
word processors, and services such as Google Search and
Google Translate, all rely on statistical approaches. The
great advantage of statistics is that the machine learns
quickly in a continuous series of training cycles, even
though quality can vary randomly.

The second approach to language technology, and to
machine translation in particular, is to build rule-based
systems. Experts in the fields of linguistics, computa-
tional linguistics and computer science first have to en-

code grammatical analyses (translation rules) and com-

pile vocabulary lists (lexicons). This is very time con-
suming and labour intensive. Some of the leading rule-
based machine translation systems have been under con-
stant development for more than 20 years. The great ad-
vantage of rule-based systems is that the experts have
more detailed control over the language processing. This
makes it possible to systematically correct mistakes in
the software and give detailed feedback to the user, es-
pecially when rule-based systems are used for language
learning. However, due to the high cost of this work,
rule-based language technology has so far only been de-

veloped for a few major languages.

As the strengths and weaknesses of statistical and rule-
based systems tend to be complementary, current re-
search focusses on hybrid approaches that combine the
two methodologies. However, these approaches have so
far been less successful in industrial applications than in

the research lab.

As we have seen in this chapter, many applications
widely used in today’s information society rely heavily
on language technology, particularly in Europe’s eco-
nomic and information space. Although this technol-
ogy has made considerable progress in the last few years,
there is still huge potential to improve the quality of lan-
guage technology systems. In the next section, we de-
scribe the role of Greek in European information soci-
ety and assess the current state of language technology

for the Greek language.
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THE GREEK LANGUAGE IN THE
EUROPEAN INFORMATION SOCIETY

3.1 GENERAL FACTS

Greek is the official language of Greece and one of
the two official languages of Cyprus and since 1981
one of the official languages of the European Union.
It is spoken as a mother tongue by approximately 95%
of the 11.5 million inhabitants of Greece and by ap-
proximately 500,000 Greek Cypriots [7]. It is also used
(at varying levels of competence) by a total of approx-
imately 5 million people of Greek origin, members
of Greek communities (the Diaspora) worldwide [8],
mainly in the USA, Australia (Melbourne has been
named “the third largest Greek city in the world”),
Canada, Europe (UK and Germany mainly), the former
Soviet Union countries, Turkey, and Egypt.

Greek is an Indo-European language, the only surviving
member of the Hellenic branch of the Indo-European
language family [9]. Unlike Latin, which gave rise to
several daughter languages, the only descendant of An-
cient Greek is Modern Greek. It has the longest docu-
mented history of any Indo-European language, span-

ning 34 centuries of written records.

After the Classical Antiquity, from the 4th century
B. C. onwards, the various dialects were subject to level-
ing, leading to the formation of an interdialectal Koiné
(common language), which was largely based on the
Athenian dialect infused with elements from other di-
alects. This common language was spoken, as a na-
tive or as a second language, in a geographical setting

with varied extension around the Mediterranean Sea.

The basic Greek-speaking territory, at the south of the
Balkan Peninsula, extending west to Southern Italy and
Sicily and east to Asia Minor, at times grew significantly
(Egypt, Near East, Anatolia etc.) and came into contact
with many cultures and languages. Extensive simplifi-
cation of the language in what concerned morphology,
syntax and vocabulary took place, and Greek became a
widely spoken lingua franca. During Byzantium (after
610 A. C.) it became the official language of the Byzan-
tine Empire.

Almost all Modern Greek varieties are descended from
the Koiné [10]. After World War II, the various Greek
dialects gradually decline and some (e. g., the Cappado-
cian dialect, the Tsakonia dialect or Grico — the Greek
dialect spoken in a handful of villages in southern Italy,
area also known as Magna Grecia) are considered prac-
tically extinct. The currently existing dialects are con-
sidered as elements of cultural identity being used ex-
clusively among members of the specific communities;
the modern way of living, urbanism, the use of the stan-
dard variety in education and mass media has led to the
prevalence of standard Modern Greek over the various
dialects. Such dialects of Greek are the Pontic dialect,

Cypriot Greek and the Cretan dialect.

3.2 THE GREEK ALPHABET

The Greek writing system has been the Greek alphabet
for the majority of its history; other systems were previ-

ously used [11]. The Greek alphabet was created based
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on the Phoenician alphabet (according to Herodotus),
i.e., the Semitic alphabet, which used symbols to rep-
resent consonants only. The Greek alphabet introduced
— or, rather, reused existing symbols that did not cor-
respond to Greek phonemes for the representation of
vowels. This alphabet has been used since approximately
the 10th century B. C. [12], and was the basis of the
Latin, Cyrillic, Coptic, and many other writing systems.
In classical Greek only upper-case letters existed. Dur-
ing the Hellenistic period, diacritics and accent marks
were introduced in order to reveal how particular vowels
were pronounced, given that the prosody had changed.
These diacritics were established in the graphemic sys-
tem of Greek [13]. The lower-case Greek letters were de-
veloped much later by medieval scribes.

The Modern Greek alphabet consists of 24 letters. The
writing reform of 1982 eliminated the diacritics. Since
then, the official orthography of Modern Greek is the
simplified monotonic (single stress) system, which em-
ploys only the stress mark and the diaeresis. The tradi-
tional system, called the polyronic (multiple stress) sys-
tem, is still used internationally for the writing of An-
cient Greek.

Historically, the usage of the Latin alphabet for the rep-
resentation of the Greek language has been attested,
e.g., in territories that were under Venetian rule or by
Greek Catholics. Recently the use of the Latin alpha-
bet for writing Greek is a tendency observed mainly

in emails and texting with mobile phones; this script is

called “Greeklish”.

The diglossia issue.

Greece became an independent country in 1830 (much
smaller than now). The core of the newly founded coun-
try was Athens and the Peloponnese; as a consequence,
the dialects spoken in these regions were the basis for the

formation of the standard variety Greek language. How-

ever, the evolution of the language was not without im-
pediments: extensive language planning took place, in-
fluenced by the Enlightenment ideal for a national lan-
guage. Accordingto Dendrinos [14], “the traditionalists
argued for the resurrection of the classical Greek, un-
contaminated by ‘impure’ admixtures with which it had
been ‘polluted’ during its contacts” The opposite side
advocated the usage of the language actually spoken by
the people, while a third option supported a mixture of
the two, namely the use of the current language, ‘puri-
fied through its infusion with classical Greek morphol-
ogy, syntax and vocabulary. The third option, which
bore also the symbolic charge of continuation of An-
cient Greek, prevailed, leading to along period of diglos-
sia.

Diglossia, i.e., the simultaneous existence of a vernac-
ular and a high variety, was prominent from the birth
of the new country until practically the end of the 20th
century. The high variety, Katharevousa (from katharo,
meaning “clean”), an imitation of classical Greek was
used in all areas of public life (politics, administration,
education, science) while the low variety, Dimotiki, was
used in everyday informal communication, literature
(although not by all authors) and primary education.
The diglossia problem ended officially in 1976,
when Dimotiki was declared the official language of
Greece. Currently, the distance between Dimotiki and
Katharevousa is getting narrower, as the Standard Greek
language which is in use for all official and non-official

purposes combines aspects of both.

3.3 PARTICULARITIES OF THE
GREEK LANGUAGE

Greek is a heavily inflectional language, with four cases
for the nominal system, three genders and two numbers
[15]. Greek shows an extensive set of derivational af-

fixes, whereas the system of compounding is relatively



limited but productive. In the evolution of the lan-
guage through the ages, the morphological categories
have been relatively stable. The major change in nominal
morphology was the loss of the dative case (its functions
being largely taken over by the genitive or by preposi-
tional phrases); in the verb, the major change was the
loss of the infinitive, with a concomitant rise in new pe-

riphrastic forms.

Certain linguistic characteristics of Greek are
challenges for computational processing.

The rich inflectional system poses specific difficulties to
LT systems: lemmatisation, for example, faces the no-
torious problem of recognition of certain inflectional
types that can belong to a verb or to its deverbal noun.
Such a case of homography, for instance, is the word

dwafdaers, which can be:

= 2nd person singular perfective aspect of the verb

dreBélw (read), or
» plural nominative or accusative case of the noun

dudfBacy (crossing).

In case such as these, processing of the context gives the
solution.

As regards syntax, the use of the surviving cases is
largely intact (nominative for subjects and predicates,
accusative for objects of most verbs and many prepo-
sitions, genitive for possessors), articles precede nouns,
adpositions are largely prepositional. The loss of the da-
tive led to a rise of prepositional indirect objects (and
the use of the genitive to directly mark these as well).
Greek presents a free word order, the neutral word or-
der being Verb-Subject-Object or Subject-Verb-Objecct.
This allows the speakers to form utterances in a wide
variety of ways, and to put the focus on different parts

of the sentence; at the same time, these variations pose

great challenges for computational processing of natural

language. Consider, e. g., the English sentence
The woman gave the man an apple.

In English, there are two more ways to express the same

idea, namely:

= The woman gave an apple to the man.

= An apple was given to the man by the woman.

In Greek, this sentence could be structured as follows:

H yuvaixa édwoe otov dvtpa éve pijho.
= Hyvvaixa ¢édwoe éva pio atov avpa.
» 'Edwoe tva wiho 1 yuvaike otov dvtpo.
= 'Edwoe n yvvaika évo uhho otov dvtpa.
= 'Edwoe oTov avTpa 1 yuvalke éve puiho.
= 370V dvTpa ewae 1 yuvaika éve pido.
= 270V dvTpa ¢8wae val uhho 1) yuvaika.
= 'Evo. punho 880nke amd ) yuvaike otov dvtpa.
= 'Evo. unho 860vke oTov dvtpa amd T yuvalke.
» AdBvke éva uhho amd TN yuvalke aToV dvTpa.
= AdBnxe amd T yuvalke oTov dvTpa évet pijAo.

» AdBvke oTov dvTpa Ever piho aTrd T yuvaika.

The rich case system makes free word order possible and
offers crucial information to syntactic analysis: nomina-
tive case is used only for subjects, and accusative for ob-
jects of most verbs and of many prepositions, genitive
for possessives and for objects of some verbs and prepo-
sitions. Consequently, recognition of syntactic roles is
more straightforward than in languages with no cases;
additionally, there is no need for strict places in the sen-
tence for the various syntactic roles.

Greek is a pro-drop language: personal pronouns may
be omitted when they are morphologically or pragmat-
ically inferable. Morphological inference is aided by the

fact that verbs include a person morpheme which agrees
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with the pronoun in person and number. Most com-
monly, 1st and 2nd person singular personal pronouns
(L, you) are omitted; their inclusion is interpreted as em-

phasis. Thus, the English sentence
I am leaving,
can be rendered in Greek as

= Ochyw. (neutral utterance) or
» Eyw ¢evyw. (emphasis on T - e.g., ‘I, for one, am

leaving’)

Two significant features of the Greek vocabulary are ex-
tension and word length. One reason for the size of the
vocabulary is the great number of synonyms observed.
The abundance of synonyms is due to their origin form
the various dialects as well as from Katharevousa (the
high variety). As all languages, the vocabulary also in-
cludes words borrowed from other languages. As a re-
sult, for the same concept, it is possible to find 3 or 4

words, each one originating from a different language.

Greek is extremely productive when it
comes to derivational morphology.

Another reason for the extensive vocabulary is the pro-
ductivity of the derivational morphological system: the
productive chain verb > deverbal noun > denominal ad-
Jective > adverb is very common. Additionally, Greek
is characterised by a very productive mechanism for
diminutives and augmentatives for nouns and adjec-
tives.

As regards word length, Greek has very few one-syllable
words. Two- or three-syllable words are the majority,
but multi-syllable words are not rare at all (even eight
or nine-syllable words).

During older periods, loan words into Greek acquired
Greek inflections, getting thus adjusted to and assimi-

lated in the morphological system. Modern loan words

(imported during the last decades), especially from En-
glish and French, are typically not inflected; absence of
inflectional morphemes results in difhculty in gender as-
signment, which is an indispensable feature of nominals.
Factors that influence gender assignment are the origi-
nal gender (if present), analogical formation (in analogy
to existing Greek words) and similarity (words ending
in a morpheme typical for a gender will be assigned this
specific gender).

Modern Greek vocabulary mainly comes from ancient
Greek, cither as whole words (although some have
changed morphologically or semantically) or as stems

that produced new words.

3.4 RECENT DEVELOPMENTS

From the 1950s on, American movies began to domi-
nate the Greek market; the domination was even more
evident in the 1970s, when television series were intro-
duced to every household. Foreign films and series are
not dubbed in Greece; instead, subtitles are used (in
contrast to many other countries such as France and
Germany). The strong presence of the American way
of life in the media influenced the Greek culture and
language. Due to the continuing triumph of English
and American music since the 1960s, Greeks have been
exposed to a lot of English during their adolescence
for generations. English soon acquired the status of a
‘cool/hip’ language, which it has kept up to the present
day.

This continuing status is reflected by the sheer number
of present-day loan words from English (so-called an-
glicisms). In most cases these words fill some gap in the
vocabulary, e. g., by naming a new concept or referent
for which a Greek name does not exist.

However, in some areas, anglicisms have started to re-
place existing Greek vocabulary. One example is the use
of English titles in job advertisements, in particular for

executive positions, e. g., ‘Human Resources Manager’
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instead of Y7evdvvog Iposwrixod; furthermore, English
shop names, product brands etc. are considered more
‘catchy’ than Greek ones. A strong tendency to overuse
anglicisms can also be detected in product advertise-
ments. This tendency, however, ‘cool” as it might be,
runs the risk of excluding large parts of the population
from taking part in information society, namely those

who are not familiar with English.

3.5 LANGUAGE POLICY IN
GREECE

Greece has gone through a variation of policy mixtures
during the 20th century trying to overcome the lan-
guage problem that dominated the Language Program-
ming efforts of the expanding Greek State.

The Diglossia issue (referred to above) was resolved by
legislation in 1976, but the procedure that led to this
decision was not based on the work of a certain author-
ity or otherwise constituted body, but on the common
feeling of language scientists and the public. The Lan-
guage Reform was contained in a single legislation and
has been accepted and followed since with no changes.
No official authority has been set up cither to enforce
the reform or to examine future needs for changes.

The Academy of Athens, an institution comprising of
the leading academics, thinkers and influencers from all
fields of arts, science, politics and society has sporadi-
cally tried to articulate both criticism and proposals to
help maintain a “language culture” and “language qual-
ity” for Modern Greek, but this has not been turned into
a formal or standing effort.

The only publicly funded non-university institution
that has been set up to conduct research and support the
documentation and teaching of Modern Greek is the
Centre for the Greek Language which is not involved
in any kind of language planning; its mission is the sup-

port and promotion of Modern Greek language and lit-

erature through research, the development of teaching
material, the support of teachers of Greek in the coun-
try and abroad, and the organisation of the only ofhcial

examinations for attainment in Modern Greek.

There are literally hundreds of publications every year,
mainly in newspapers and recently on the Web, that rou-
tinely focus on the threats that Modern Greek faces in its
struggle for survival. People from all walks of life feel the
need to complain about how foreign vocabulary and ex-
pression patterns have made young people speak a lower
quality version of Greek. Although the young genera-
tion language poverty argument is common in many
languages and societies, it appears very strong in Greece.
Many people are also worried that the “Greeklish” mode
of writing Greek (writing Greek using Latin phoneti-
cally or visually equivalent letters) will somehow affect
the quality of spoken and written Greek and eliminate
the use of the distinctive Greek alphabet. Unfortunately
there have been no large scale studies that can offer any

insights on whether any real dangers exist.

If we move away from official (scientific or other) lan-
guage planning/support/promotion efforts and insti-
tutions, we can find a great number of associations,
editions and online spaces (sites, blogs, e-zines etc)
that include the promotion/support/defence of Mod-

ern Greek in their aims.

Language Technology has been early enough seen as
a crucial factor in achieving equal status for Modern
Greek among more widely spoken and taught languages.
This realisation has led to the creation of a specialised
research Institute (Institute for Language and Speech
Processing — ILSP) and the development of three ma-
jor National Funding Programmes focusing on language
and knowledge technologies. These programmes have
led to the development of a cohort of tools and re-
sources that are now being used to support the usage of
Modern Greek on Information Systems and to facilitate

language-enhanced Greek content processing.
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3.6 LANGUAGE IN EDUCATION

Results of the Programme for International Student
Assessment (PISA) test studies (2009) [16] show that
Greek students perform poorly in all three major re-
porting areas, including that of text comprehension. Al-
though these results show that there has been aslight im-
provement from previous studies, Greece is in the lowest
rank of the countries reported by PISA.

There has been little effort to analyse these results and
connect them with language education in Greece. Lan-
guage lessons (of Ancient and Modern Greek) have al-
ways been quantitatively favoured in the Greek educa-
tional system. There have been many discussions on how
native language skills may be improved through educa-
tion and there has been a 2010 plan by the Greek Gov-
ernment (in the framework of the New School initia-
tive) to increase Modern Greek teaching hours during
primary education and cut down hours dedicated on
learning Ancient Greek.

During the last decade an extensive programme for
bringing Modern Greek language learning closer to mi-
norities (Pomak, Roma, Muslim) and immigrants has
been deployed and produced high quality material and
methodologies. These are expected to promote equal ac-
cess to Greek language content for all citizens and immi-
grants. Lots of private and community initiatives have
also emerged during the last years to fill gaps in Mod-
ern Greek teaching for immigrants that are for various
reasons excluded by the formal education system.

A special issue that affects Modern Greek more than
almost any other European language is how its learn-
ing/teaching is organised among Greeks of the Dias-
pora. Since people of Greek origin that live outside
Greece now count almost to 5 million (numbers are ap-
proximate since no official Diaspora “census” has ever
been carried out), the problem of teaching them aspects
of Modern Greek or providing them with full Mod-

ern Greek language education has always been hot. The

Greek state has established Greek schools in many coun-
tries all over the world and has signed agreements with
even more to allow Modern Greek to be offered as an
optional subject in school curricula over several educa-
tional levels. This effort has arguably not achieved its
aim to allow more second and third generation Greeks
of the Diaspora to stay or come again in touch with their
ancestral language. A recent law, plans to reform Greek
language teaching and education abroad. The main fo-
cus of this law takes into consideration the specific na-
tional and local features of the Diaspora communities
and aims to help them develop customised learning en-
vironments and structures.

Language technologies and Technology Enhanced Lan-
guage Learning (TELL) have been proclaimed by the
Greek government as of the greatest importance to
achieve the New School and the Diaspora Education
Reform targets.

The Greek language has become a central part of the im-
migration policy in Greek: the law which regulates res-
idence and working rights of migrants, places particular
emphasis on learning Greek through integration classes.
These classes include language teaching, introduction to
Greek history and culture. Knowledge of the language is
certified with examinations which lead to the Certificate
of Greek language. The Certificate entails longer resi-

dence permits and quicker integration in the host coun-

tr Y.

3.7 INTERNATIONAL ASPECTS

It is certainly not possible to provide a brief overview of
the importance of the Greek language to modern (west-
ern) civilisation. Science, philosophy, literature, practi-
cally every major aspect of human activity is influenced
by the way it has been linguistically described and devel-
oped in Greek.

But this is mainly an “achievement” of Ancient Greek.

How has Modern Greek placed itself in the modern
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era? Modern Grecek has played a significant role in the
Balkan and Black Sea areas, being a major commercial
and education language during at least the 17th-19th
centuries. During the 20th century, the acute Diglos-
sia issue, in combination with political, economical and
social issues, has hindered the diffusion of Modern
Greek and its importance in South-Eastern Europe and
East Mediterranean declined. Despite this fact, Modern
Greek saw two of its 20th century poets receiving the
Nobel Prize for Literature and a great number of trans-
lations of Greek writers’ works.

After the opening of the Eastern European countries
towards the West, Modern Greek again gains impor-
tance, mainly in the Balkan countries, where Greek in-
vestments play a significant financial role with the pres-
ence of increasingly many Greek firms and tourism flows
from these countries getting larger every year.

Modern Greek studies internationally seem to decline
gradually in the last years. Many of the approximately
185 Modern Greek chairs in various Universities around
the world face the danger of closing down. Reasons men-
tioned are financial cuts even at the largest universities,
global deterioration of the field of Humanities at large,
insignificance of the Greek language for business and
the job market especially, and finally the inability of the
Greek state to support the Greek language abroad.

3.8 GREEK ON THE INTERNET

According to the Observatory for Digital Greece [17]
20% of the Greek citizens have full access to broadband
Internet services and 25% percent use their smartphones
to access the Web. 50% of the population have home ac-
cess (of any kind) to the Internet, while almost all enter-
prises have Internet access. 40% of the total population
are reported to visit the Web at least once a week, with
these numbers to be significantly higher for younger age
groups. Almost one third of the professionally active

population uses the Internet to perform e-government

related tasks, use e-banking and make on-line transac-

tions of various kinds.

The deviation from the European average is evident but
is getting bridged quite quickly, taking into account the
current economic situation. The ongoing Community
Support Framework has more than 4 billion Euros to
spend on building digital infrastructures, services and
capabilities.

At the end of 2010 the Greek domain (.gr URLs) had
almost 330,000 registered addresses. There is no reliable
count of Greek sites on the .com domain, Greek blogs
and Greek sites of the Diaspora Greeks. More than 3
million Greeks have a Facebook account. It is fair to say
that Modern Greek is a very lively and increasingly used

language on the Web.

For Language Technology, the growing importance of
the Internet is critical in two ways. On the one hand, the
large amount of digitally available language data repre-
sents a rich source for analysing the usage of natural lan-
guage, in particular by collecting statistical information.
On the other hand, the Internet offers a wide range of

application possibilities for Language Technology.

The most commonly used web application is certainly
web search, which involves the automatic processing of
language on multiple levels, as we will see in more detail
in the second part of this paper. It involves sophisticated
Language Technology, differing for each language. For
Greek, this may include erroneous input processing
(misspelled words in query getting processed), rich mor-

phological processing, language specific ontologies etc.

It is an expressed political aim in Greece and other Eu-
ropean countries to ensure equal opportunities for ev-
eryone. In particular, the recently (June 2011) legislated
e-Governement Reform Act clearly asks for “design for
all” features to be implemented in all governmental on-
line services. This not only affects users with disabili-
ties but has also to do with multilinguality and differ-

ent access modalities (mobile, narrowband, time/space-
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critical settings etc). User-friendly language technology
tools offer the principal solution to satisfy this regula-
tion, for example by offering speech synthesis for the vi-
sion impaired citizens.

Internet users and providers of web content can also
profit from Language Technology in less obvious ways,
e. g., if it is used to automatically translate web contents
from one language into another. Considering the high
costs associated with manually translating such content,

comparatively little usable Language Technology is de-

veloped and applied, compared to the anticipated need.
This may be due to the complexity of the Greek language
and its small “market” as opposed to the number of tech-
nologies involved in typical Language Technology ap-
plications.

In the next chapter, we will present an introduction to
Language Technology and its core application areas as
well as an evaluation of the current situation of Lan-

guage Technology support for Modern Greek.
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4

LANGUAGE TECHNOLOGY SUPPORT

FOR GREEK

Language technology is used to develop software sys-
tems designed to handle human language and are there-
fore often called “human language technology”. Human
language comes in spoken and written forms. While
speech is the oldest and in terms of human evolution the
most natural form of language communication, com-
plex information and most human knowledge is stored
and transmitted through the written word. Speech and
text technologies process or produce these different
forms of language, using dictionaries, rules of grammar,
and semantics. This means that language technology
(LT) links language to various forms of knowledge, in-
dependently of the media (speech or text) in which it is
expressed. Figure 1 illustrates the LT landscape.

When we communicate, we combine language with
other modes of communication and information media
— for example speaking can involve gestures and facial
expressions. Digital texts link to pictures and sounds.
Movies may contain language in spoken and written
form. In other words, speech and text technologies over-
lap and interact with other multimodal communication
and multimedia technologies.

In this section, we will discuss the main application
areas of language technology, i.e., language checking,
web search, speech interaction, and machine transla-

tion. These applications and basic technologies include

u spellingcorrcction
= authoring support

= computer-assisted language learning

= information retrieval
» information extraction
® text summarisation

= question answering

u speech recognition

speech synthesis

Language technology is an established area of research
with an extensive set of introductory literature. The in-
terested reader is referred to the following references:
[18, 19, 20, 21].

Before discussing the above application areas, we will

briefly describe the architecture of a typical LT system.

4.1 APPLICATION
ARCHITECTURES

Software applications for language processing typically
consist of several components that mirror different as-
pects of language. While such applications are typically
very complex, figure 2 shows a highly simplified archi-
tecture of a typical text processing system. The first three
modules handle the structure and meaning of the text

input:

1. Pre-processing: cleans the data, analyses or removes
formatting, detects the input languages, and so on.

2. Grammatical analysis: finds the verb, its objects,
modifiers and other sentence elements; detects the

sentence structure.
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3. Semantic analysis: performs disambiguation (i.e.,
computes the appropriate meaning of words in a
given context); resolves anaphora (i.e., which pro-
nouns refer to which nouns in the sentence); rep-
resents the meaning of the sentence in a machine-

readable way.

After analysing the text, task-specific modules can per-
form other operations, such as automatic summarisation
and database look-ups.

In the remainder of this section, we firstly introduce
the core application areas for language technology, and
follow this with a brief overview of the state of LT re-
search and education today, and a description of past
and present research programmes. Finally, we present
an expert estimate of core LT tools and resources for
Greek in terms of various dimensions such as availabil-

ity, maturity and quality. The general situation of LT for

Pre-processing Grammatical Analysis

the Greek language is summarised in a matrix (figure 7).
Tools and resources that are boldfaced in the text can
also be found in figure 7 (p. 66) at the end of this chap-
ter. LT support for Greek is also compared to other lan-

guages that are part of this series.

4.2 CORE APPLICATION AREAS

In this section, we focus on the most important LT tools
and resources, and provide an overview of LT activities

in Greece.

4.2.1 Language Checking

Anyone who has used a word processor such as Mi-
crosoft Word knows that it has a spell checker that high-
lights spelling mistakes and proposes corrections. The
first spelling correction programs compared a list of ex-

tracted words against a dictionary of correctly spelled

[ Semantic Analysis ] Taskspedific Modules

2: A typical text processing architecture
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words. Today these programs are far more sophisticated.
Using language-dependent algorithms for grammatical
analysis, they detect errors related to morphology (e. g.,
plural formation) as well as syntax-related errors, such
as a missing verb or a conflict of verb-subject agreement
(e.g., she *write a letter). However, most spell checkers

will not find any errors in the following text [22]:

I have a spelling checker,
It came with my PC.
It plane lee marks four my revue

Miss steaks aye can knot sea.

For handling this type of errors, analysis of the context is
needed in many cases, e. g., for decidingif a word is a ver-
bal oranominal type, as in the following example, where
the inflected types Momng (from the noun Moy [solu-
tion]) and AMaeig (from the verb Abvw [to solve]) coin-
cide phonetically but differ in spelling and morphosyn-

tactic identity:

= Maug mapovaiaae To oxdio Tng Mayg.
[He presented the solution plan to us.]
s [Ipémet va Moetg avtéd To mpofinua.

[You must solve this problem.]

This type of analysis either needs to draw on language-
specific grammars laboriously coded into the software
by experts, or on a statistical language model. In this
case, a model calculates the probability of a particular

word as it occurs in a specific position (e. g., between the

words that precede and follow it). For example: 7ig Adoesg
is a much more probable word sequence than * 71¢ 2o
A statistical language model can be automatically cre-
ated by using a large amount of (correct) language data,
a text corpus. Most of these two approaches have been
developed around data from English. However, they do
not necessarily transfer straightforwardly to Greek with

its flexible word order and rich inflection system.

Language checking is not limited to word
processors but also applies to authoring systems.

Language checking is not limited to word processors;
it is also used in “authoring support systems”, i. e., soft-
ware environments in which manuals and other types
of technical documentation for complex I'T, healthcare,
engineering and other products, are written. To off-
set customer complaints about incorrect use and dam-
age claims resulting from poorly understood instruc-
tions, companies are increasingly focusing on the qual-
ity of technical documentation while targeting the in-
ternational market (via translation or localisation) at
the same time. Advances in natural language process-
ing have led to the development of authoring support
software, which helps the writer of technical documen-
tation to use vocabulary and sentence structures that are
consistent with industry rules and (corporate) terminol-
ogy restrictions.

Only few Greek organisations, companies and Lan-

guage Service Providers offer products in this area. The
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Institute for Language and Speech Processing has devel-
oped a spelling and syntactic agreement checking mod-
ule Symfonia (Agreement), for Greek language check-
ing. A robust grammar checker for Greek is still missing.
Besides spell checkers and authoring support, language
checking is also important in the field of computer-
assisted language learning. Language checking applica-
tions also automatically correct search engine queries, as

found in Google’s Did you mean... suggestions.

4.2.2 Web Search

Searching the Web, intranets or digital libraries is prob-
ably the most widely used yet largely underdeveloped
language technology application today. The Google
search engine, which started in 1998, now handles about
80% of all search queries [23]. Since 2007, the verb
yxovxyrdpw or yxovyxw [to google] has even had an
entry in some Greek dictionaries. The Google search in-
terface and results page has not significantly changed
since the first version. However, in the current version,
Google offers spelling correction for misspelled words
and incorporates basic semantic search capabilities that
can improve search accuracy by analysing the meaning
of terms in a search query context [24]. The Google suc-
cess story shows that a large volume of data and efficient
indexing techniques can deliver satisfactory results us-
ing a statistical approach to languagc processing.

For more sophisticated information requests, it is essen-
tial to integrate deeper linguistic knowledge to facilitate
text interpretation. Experiments using lexical resources
such as machine-readable thesauri or ontological lan-
guage resources (e. g., WordNet) have demonstrated im-
provements in finding pages using synonyms of the orig-
inal search terms, such as avavewowues wyyés evépyeias
[renewable energy resources), awolixy evépyeie [wind
power/energy], or even more loosely related terms.

The next generation of search engines will have to in-

clude much more sophisticated language technology,

especially to deal with search queries consisting of a
question or other sentence type rather than alist of key-
words. For the query, Give me a list of all companies
that were taken over by other companies in the last five
years, a syntactic as well as semantic analysis is required.
The system also needs to provide an index to quickly re-
trieve relevant documents. A satisfactory answer will re-
quire syntactic parsing to analyse the grammatical struc-
ture of the sentence and determine that the user wants
companies that have been acquired, rather than compa-
nies that have acquired other companies. For the expres-
sion last five years, the system needs to determine the
relevant range of years, taking into account the present
year. The query then needs to be matched against a huge
amount of unstructured data to find the pieces of infor-
mation that are relevant to the user’s request. This pro-
cess is called information retrieval, and involves search-
ingand ranking relevant documents. To generate a list of
companies, the system also needs to recognise a particu-
lar string of words in a document represents a company

name, using a process called named entity recognition.

The next generation of search engines
will have to include much more
sophisticated language technology.

A more demanding challenge is matching a query in
one language with documents in another language.
Cross-lingual information retrieval involves automati-
cally translating the query into all possible source lan-
guages and then translating the results back into the
user’s target language.

Now that data is increasingly found in non-textual for-
mats, there is a need for services that deliver multime-
dia information retrieval by searching images, audio files
and video data. In the case of audio and video files,
a speech recognition module must convert the speech
content into text (or into a phonetic representation)

that can then be matched against a user query.
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4.2.3 Speech Interaction

Speech interaction is one of many application areas that
depend on speech technology, i. e., technologies for pro-
cessing spoken language. Speech interaction technol-
ogy is used to create interfaces that enable users to in-
teract in spoken language instead of using a graphical
display, keyboard and mouse. Today, these voice user
interfaces (VUI) are used for partially or fully auto-
mated telephone services provided by companies to cus-
tomers, employees or partners. Business domains that
rely heavily on VUIs include banking, supply chain,
public transportation, and telecommunications. Other
uses of speech interaction technology include interfaces
to car navigation systems and the use of spoken language
as an alternative to the graphical or touchscreen inter-

faces in smartphones.

1. Automatic speech recognition (ASR) determines
which words are actually spoken in a given sequence

of sounds uttered by a user.

2. Natural language understanding analyses the syntac-
tic structure of a user’s utterance and interprets it ac-

cording to the system in question.

3. Dialogue management determines which action to

take given the user input and system functionality.

4. Speech synthesis (text-to-speech or TTS) trans-

forms the system’s reply into sounds for the user.

One of the major challenges of ASR systems is to accu-
rately recognise the words a user utters. This means re-
stricting the range of possible utterances to a limited set
of keywords, or manually creating language models that
cover a large range of natural language utterances. Us-
ing machine learning techniques, language models can
also be generated automatically from speech corpora,
i.e., large collections of speech audio files and text tran-
scriptions. Restricting utterances usually forces people
to use the voice user interface in a rigid way and can
damage user acceptance; but the creation, tuning and
maintenance of rich language models will significantly

increase costs. VUIs that employ language models and
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initially allow a user to express their intent more flexibly
— prompted by a How may I help you? greeting — tend to

be automated and are better accepted by users.

Speech interaction is the basis for interfaces that
allow a user to interact with spoken language.

Companies tend to use utterances pre-recorded by pro-
fessional speakers for generating the output of the voice
user interface. For static utterances where the wording
does not depend on particular contexts of use or per-
sonal user data, this can deliver a rich user experience.
But more dynamic content in an utterance may suffer
from unnatural intonation because different parts of au-
dio files have simply been strung together. Through opti-
misation, today’s TTS systems are getting better at pro-
ducing natural-sounding dynamic utterances.

Interfaces in speech interaction have been considerably
standardised during the last decade in terms of their
various technological components. There has also been
strong market consolidation in speech recognition and
speech synthesis. The national markets in the G20 coun-
tries (economically resilient countries with high popu-
lations) have been dominated by just five global play-
ers, with Nuance (USA) and Loquendo (Italy) being the
most prominent players in Europe. In 2011, Nuance an-
nounced the acquisition of Loquendo, which represents

a further step in market consolidation.

With regard to dialogue management technology and
know-how, the market is dominated by national SME
players. Rather than relying on a software license-driven
product business, these companies are mainly posi-
tioned as full-service providers that create voice user in-
terfaces as part of a system integration service. In the area
of speech interaction, there is as yet no real market for

syntactic and semantic analysis-based core technologies.

As for the actual employment of VUIs, demand in
Greece has strongly increased within the last 5 years.
This tendency has been driven by end customers’ in-
creasing demand for customer self-service and the con-
siderable cost optimisation aspect of automated tele-
phone services, as well as by a significantly increased
acceptance of spoken language as a modality for man-
machine interaction. Such services are offered by SMEs
which adapt and customise to Greek mixtures of im-
ported technological solutions from big players as those
mentioned above and indigenous technological solu-

tions.

Looking ahead, there will be significant changes, due to
the spread of smartphones as a new platform for man-
aging customer relationships, in addition to fixed tele-
phones, the Internet and e-mail. This will also affect
how speech interaction technology is used. In the long
term, there will be fewer telephone-based VUTIs, and
spoken language apps will play a far more central role

as a user-friendly input for smartphones. This will be
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largely driven by stepwise improvements in the accu-
racy of speaker-independent speech recognition via the
speech dictation services already offered as centralised

services to smartphone uscers.

4.2 4 Machine Translation

The idea of using digital computers to translate natural
languages can be traced back to 1946 and was followed
by substantial funding for research during the 1950s and
again in the 1980s. Yet machine translation (MT) still
cannot deliver on its initial promise of providing across-

the-board automated translation.

At its basic level, machine translation
simply substitutes words in one natural language
with words in another language.

The most basic approach to machine translation is the
automatic replacement of the words in a text written
in one natural language with the equivalent words of
another language. This can be useful in subject do-
mains that have a very restricted, formulaic language
such as weather reports. However, in order to produce a
good translation of less restricted texts, larger text units
(phrases, sentences, or even whole passages) need to be
matched to their closest counterparts in the target lan-
guage. The major difficulty is that language is ambigu-
ous. Ambiguity creates challenges on multiple levels,
such as word sense disambiguation at the lexical level (a
Jjaguar is a car or an animal) or the attachment of prepo-

sitional phrases on the syntactic level as in:

= O aotuvopkde Tepaxolovdel 1 yuvaika e Ta kidhe.
[The policeman is following the woman with the
binoculars.]

s O aotvvoukds mapaxolovBel ) yuvalke pe To
mepiaTpodo.
[ The policeman is following the woman with the re-

volver.]

One way to build an MT system is to use linguistic
rules. For translations between closely related languages,
a translation using direct substitution may be feasible in
cases such as the above example. However, rule-based
(or linguistic knowledge-driven) systems often analyse
the input text and create an intermediary symbolic rep-
resentation from which the target language text can be
generated. The success of these methods is highly depen-
dent on the availability of extensive lexicons with mor-
phological, syntactic, and semantic information, and
large sets of grammar rules carefully designed by skilled

linguists. This is a very long and therefore costly process.

In the late 1980s when computational power increased
and became cheaper, interest in statistical models for
machine translation began to grow. Statistical models
are derived from analysing bilingual text corpora, paral-
lel corpora, such as the Europarl parallel corpus, which
contains the proceedings of the European Parliament
in 21 European languages. Given enough data, statis-
tical MT works well enough to derive an approximate
meaning of a foreign language text by processing parallel
versions and finding plausible patterns of words. Unlike
knowledge-driven systems, however, statistical (or data-
driven) MT systems often generate ungrammatical out-
put. Data-driven MT is advantageous because less hu-
man effort is required, and it can also cover special par-
ticularities of the language (e. g., idiomatic expressions)

that are often ignored in knowledge-driven systems.

The strengths and weaknesses of knowledge-driven and
data-driven machine translation tend to be complemen-
tary, so that nowadays researchers focus on hybrid ap-
proaches that combine both methodologies. One such
approach uses both knowledge-driven and data-driven
systems, together with a selection module that decides
on the best output for each sentence. However, results
for sentences longer than, say, 12 words, will often be
far from perfect. A more effective solution is to com-

bine the best parts of each sentence from multiple out-
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puts; this can be fairly complex, as corresponding parts
of multiple alternatives are not always obvious and need
to be aligned.

Provided good adaptation in terms of user-specific ter-
minology and workflow integration, the use of MT
can increase productivity significantly. Language por-
tals provide access to dictionaries and company-specific

terminology, translation memory and MT support.

Machine Translation is particularly
challenging for the Greek language.

The quality of MT systems is still considered to have
huge improvement potential. Challenges include the
adaptability of the language resources to a given sub-
ject domain or user area and the integration into exist-
ing workflows with term bases and translation memo-
ries. In addition, most of the current systems are English-
centred and support only few languages from and into
Greek, which leads to frictions in the total translation
workflow, and, e. g., forces MT users to learn different
lexicon coding tools for different systems.

For Greek, MT is particularly challenging. Free word
order poses problems for analysis, and extensive inflec-
tion is a challenge for generating words with proper gen-
der and case markings. At the national level, there are

small spin-oft companies that try to gain a position in

the market, by integrating Translation Memory and Sta-
tistical Machine Translation solutions, catering mostly
for Greek paired with English, French and German.
Evaluation campaigns help to compare the quality of
MT systems, the different approaches and the status
of the systems for different language pairs. Figure 7
(p- 26), which was prepared during the EC Euromatrix+
project, shows the pair-wise performances obtained for
22 of the 23 official EU languages (Irish was not com-
pared). The results are ranked according to a BLEU
score, which indicates higher scores for better transla-
tions [25]. A human translator would normally achieve
a score of around 80 points.

The best results (in green and blue) were achieved by lan-
guages that benefit from a considerable research effortin
coordinated programmes and the existence of many par-
allel corpora (e. g., English, French, Dutch, Spanish and
German). The languages with poorer results are shown
in red. These languages either lack such development ef-
forts or are structurally very different from other lan-

guages (e. g., Hungarian, Maltese and Finnish).

4.3 OTHER APPLICATION AREAS

Building language technology applications involves a
range of subtasks that do not always surface at the level
of interaction with the user, but they provide significant

service functionalities “behind the scenes” of the sys-
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tem in question. They all form important research issues
that have now evolved into individual sub-disciplines.
Question answering, for example, is an active area of re-
search for which annotated corpora have been built and
scientific competitions have been initiated. The con-
cept of question answering goes beyond keyword-based
searches (in which the search engine responds by de-
livering a collection of potentially relevant documents)
and enables users to ask a concrete question to which the

system provides a single answer. For example:

Question: How old was Neil Armstrong when he
stepped on the moon?

Answer: 38.

While question answering is obviously related to the
core area of web search, it is nowadays an umbrella term
for such research issues as which different types of ques-
tions exist, and how they should be handled; how a set
of documents that potentially contain the answer can be
analysed and compared (do they provide conflicting an-
swers?); and how specific information (the answer) can
be reliably extracted from a document without ignoring

the context.

Language technology applications often
provide significant service functionalities “behind
the scenes” of larger software systems.

Question answering is in turn related to information ex-
traction (IE), an area that was extremely popular and
influential when computational linguistics took a sta-
tistical turn in the early 1990s. IE aims to identify spe-
cific pieces of information in specific classes of docu-
ments, such as the key players in company takeovers as
reported in newspaper stories. Another common sce-
nario that has been studied is reports on terrorist in-

cidents. The task here consists of mapping appropriate

parts of the text to a template that specifies the per-
petrator, target, time, location and results of the in-
cident. Domain-specific template-filling is the central
characteristic of IE, which makes it another example
of a “behind the scenes” technology that forms a well-
demarcated research area, which in practice needs to be
embedded into a suitable application environment.

Text summarisation and text generation are two bor-
derline areas that can act either as standalone applica-
tions or play a supporting role. Summarisation attempts
to give the essentials of a long text in a short form, and
is one of the features available in Microsoft Word. It
mostly uses a statistical approach to identify the “im-
portant” words in a text (i. e., words that occur very fre-
quently in the text in question but less frequently in gen-
eral language use) and determine which sentences con-
tain the most of these “important” words. These sen-
tences are then extracted and put together to create the
summary. In this very common commercial scenario,
summarisation is simply a form of sentence extraction,
and the text is reduced to a subset of its sentences. An
alternative approach, for which some research has been
carried oug, is to generate brand new sentences that do

not exist in the source text.

For the Greek language, research in
most text technologies is much less developed
than for the English language.

This requires a deeper understanding of the text, which
means that so far this approach is far less robust. On the
whole, a text generator is rarely used as a stand-alone
application but is embedded into a larger software en-
vironment, such as a clinical information system that
collects, stores and processes patient data. Creating re-
ports is just one of many applications for text summari-
sation. For Greek, the situation in all these research ar-

eas is much less developed than it is for English, where
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question answering, information extraction, and sum-
marisation have since the 1990s been the subject of nu-
merous open competitions, primarily those organised
by DARPA/NIST in the United States. These have sig-
nificantly improved the state of the art, but the focus has
always been on English; some competitions have added
multilingual tracks, but Greek was never prominent.
However, text engineering platforms like ELLOGON
have been developed, mostly inspired by (and catering
for) information extraction as well as text and media an-
alytics related applications. Small spin-offs are active in
application areas such as media (TV, Radio, Web) mon-
itoring, sentiment analysis and opinion mining etc., fo-
cusing on Greek and English content.

Summarisation systems, when using purely statistical
methods, are often language-independent to a good ex-
tent, and thus some research prototypes are available.
For text generation, reusable components have tradi-
tionally been limited to the surface realisation modules
(the “generation grammars”); again, most available soft-
ware is for English.

Apart from the intricacies of language as a communica-
tion medium in general, natural language processing for
a less-widely spoken language like Greek poses its own
challenges. Research endeavours focused on Greek try
to model language phenomena on the one hand and de-
velop useful applications on the other. This is reflected
in the relatively high number of research groups and re-
searchers trying to attack language processing problems
from the morphographemic and phonetic level to tech-
nological solutions for access to information and con-

tent.

4.4 EDUCATIONAL
PROGRAMMES

Language Technology is a highly interdisciplinary field,

involving the expertise of linguists, computer scien-

tists, mathematicians, philosophers, psycholinguists,
and neuroscientists, among others. In Greece there
is only one dedicated post-graduate programme that
deals with Language Technology. This programme is
offered jointly by the National Kapodistrian Univer-
sity of Athens and the National Technical University
of Athens, while lectures are given by members of
these two Universities and of the two main research
Labs on LT, namely ILSP, R. C ‘Athena’ and the Soft-
ware and Knowledge Engineering Laboratory of NCSR
Demokritos. Approximately 35 students graduate from

this programme every two years since 1998.

Isolated courses on Computational Linguistics and re-
lated areas are offered by all other major Greek Univer-
sities both in their undergraduate and postgraduate cur-
ricula (most notable cases among those are the Athens
University for Economics and Business, the University
of Pireaus, the University of Patras, the Aristotle Uni-
versity of Thessaloniki). Many of these programs and

courses have only recently been introduced.

The increasing number of new research groups and labs
in Universities and research centres focussing on LT, in-
dicates the impetus of the field and the popularity it has

been gaining among students.

The Institute for Language and Speech Processing,
R.C. ‘Athena’ and the Institute for Informatics and
Telecommunications of the NCSR Demokritos are the
two major Research Institutes that routinely offer op-
portunities for internships to students of Computa-

tional Linguistics and related fields.

There are no data available on the number of students
that study on both under- and post-graduate levels in
fields related to Language Technology. Most people
that wish to pursue education in these fields do so in
Universities and specialised Centers abroad. Most in-
dustrial and academic positions related to Language
Technologies are occupied by people that have already
studied and/or worked abroad. Due to the lack of ad-



equately qualified personnel, in many cases jobs that
need Language Technology expertise are filled by com-
puter engineers that have a (short or more extensive) LT

(self )training.

4.5 NATIONAL PROJECTS
AND INITIATIVES

The existence of LT industry in Greece can be traced
back to major LT programs carried out in the last
decades. The first such program was EUROTRA, an
ambitious Machine Translation (MT) project estab-
lished and funded by the European Commission from
the late 1970s until 1994. Even though the EUROTRA
project did not fulfill the expectations of creatinga state-
of-the-art MT system, the project had a long-term im-
pact on the language industries in Europe; an additional
result of this project was the creation and training of
a critical mass of scientists, researchers in the emerging
field.

National programmes (mainly funded through EU
Structural Funds) in the *90s and early ’00s aimed at the
development of language technology and the creation
of infrastructure in the field of language and speech
processing (text corpora, speech databases, speech and
written language processing tools, computational lexica,
electronic dictionaries, educational platforms for teach-
ing Greek). These programmes (namely STRIDE, DI-
ALOGOS, EPET I - LT, EPET II) were seminal for
the continuation of the field of LT in the country and
together with EU projects in the 1990s and early 2000
catered for the creation of the basic tools and tech-
nologies for the markup and annotation of language re-
sources for Greek.

Follow-up programmes, such as “SOUND, IMAGE,
LANGUAGE”, were more user- and application-
oriented. They focused on the use of contemporary

Language Technology in sectors like Digital Cultural

Heritage, e-Government, and multimedia content pro-
cessing for the mass media communication industry.

A significant asset gained by those funding initiatives
is the establishment of a group of LT teams in major
Research Centers and University labs as well as of LT-
aware teams in companies. Most of these teams are con-
tinuously active in the area through EU research activi-
ties and have acted positively in producing most of the
LT resources and tools that are now available for Greek,
covering the axes of text, speech and multimedia data
processing.

A new national all-areas R&D funding initiative (SYN-
ERGASIA) is currently unfolding, including some
promising LT projects. Since this programme is built
to foster academia-industry collaborations, it is foreseen
that a good set of Greek language tools and LT en-
hanced systems and services will be available in the com-
ing years.

Still, public funding for LT projects in Greece is rel-
atively low compared to the expenses spent on issues
like translation and multilingual information access by
the USA [27]. An additional crucial fact is that private
R&D funding in Greece is overall extremely low, a fact

that proves especially disadvantageous for technologies

like LT.

4.6 THE PRIVATE SECTOR

Indicative of the significance of LT in Greece is the
existence of a small, but important for the size of the
country, number of private companies, spin-off compa-
nies included, which conduct state-of-the-art research
in the fields of speech recognition and synthesis, me-
dia monitoring, machine translation, language resources
production (dictionaries, thesauri, ontologies), ePub-
lishing, eLearning and intelligent content analysis.

Focus on development for these companies lies on pro-
viding add-ons and advanced search engines for special-

interest portals by exploiting topic-relevant semantics.
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Due to the still high demands in processing power, such
search engines are only economically usable on relatively
small text corpora. Processing time easily exceeds that of
a common statistical search engine as, e. g., provided by
Google by a magnitude of thousands. These search en-
gines also have high demand in topic-specific domain
modelling, making it not feasible to use these mecha-

nisms on web scale.

4.7 AVAILABILITY OF TOOLS
AND RESOURCES

A good part of the basic LRT components have been
developed for Greek: language resources (mono- and
multilingual, multimodal etc.) computational lexica,
parsers, spelling and syntax checkers, named entity
recognisers, semantic annotators, translation applica-
tions, authoring tools, speech recognition and synthesis
technologies, language technology assisted educational
software — a broad range. It is obvious, however, that the
field needs further development.

Some products have reached the market, with ranging
success. Services offered over the Internet concerning
language resources include monolingual Greek corpora
(The Hellenic National Corpus, the Corpus of Greek
Texts, and the CGL newspaper corpus). The market,
though, continues to be small and not well aware of the
availability.

Figure 7 provides a rating for language technology sup-
port for the Greek language. This rating of existing tools
and resources was generated by leading experts in the
field who provided estimates based on a scale from 0
(very low) to 6 (very high) using seven criteria.

The key results for the Greek language technology can

be summed up as follows:

= While some corpora of high quality exist, covering

mainly Modern Greek, Greek reference corpora are

well below the 100 million threshold and mainly in-
clude journalistic texts, whereas spoken text types are
found only in few.

All of the corpora are accessed over the Internet and

are not downloadable.

Most LRs developed for the Greek language have
not been sufficiently maintained and/or updated
once constructed.

Many of the resources lack standardisation, i. e., even
if they exist, sustainability is not given; concerted
programs and initiatives are needed to standardise

data and interchange formats.

Semantics is more difficult to process than syntax;
text semantics is more difficult to process than word

and sentence semantics.

The more semantics a tool takes into account, the
more difficult it is to find the right data; more efforts
for supporting deep processing are needed.
Standards do exist for semantics in the sense of world
knowledge (RDF, OWL, ctc.); they are, however,
not easily applicable to NLP tasks.

Speech processing is currently more mature than
NLP for written text.

In what concerns lexical resources, in terms of guan-
tity and variety, there is a great need for more lex-
icons with semantic and syntactic information, se-
mantic networks, terminological data for different
domains, as well as more bilingual (for pairs of lan-
guages other than Greek-English) and multilingual
resources. As regards maturity, very few are mature
enough to be directly integrated in NLP tools and
systems.

Research was successful in designing particular high
quality software, but it is nearly impossible to come
up with sustainable and standardised solutions given
the current funding situations.

Tools are at varied levels of maturity, from lab pro-

totype to market product.
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7: State of language technology support for Greek

» Documentation of resources and tools is scarce.

= Greek multimedia/ multimodal resources present a
large variety and a satisfactory coverage regarding

genres, media and modalities.

= In general, syntactically and semantically annotated
corpora are rather underrepresented while at the
same time the existing resources reach high levels of

quality.

4.8 CROSS-LANGUAGE
COMPARISON

The current state of LT support varies considerably from
one language community to another. In order to com-
pare the situation between languages, this section will

present an evaluation based on two sample applica-

tion areas (machine translation and speech processing)
and one underlying technology (text analysis), as well
as basic resources needed for building LT applications.
The languages were categorised using the following five-

point scale:

1. Excellent support

2. Good support

3. Moderate support

4. Fragmentary support

5. Weak or no support

LT support was measured according to the following cri-
teria:

Speech Processing: Quality of existing speech recogni-
tion technologies, quality of existing speech synthesis

technologies, coverage of domains, number and size of
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existing speech corpora, amount and variety of available

speech-based applications.

Machine Translation: Quality of existing MT tech-
nologies, number of language pairs covered, coverage of
linguistic phenomena and domains, quality and size of
existing parallel corpora, amount and variety of available

MT applications.

Text Analysis: Quality and coverage of existing text
analysis technologies (morphology, syntax, semantics),
coverage of linguistic phenomena and domains, amount
and variety of available applications, quality and size of
existing (annotated) corpora, quality and coverage of

lexical resources (e. g., WordNet) and grammars.

Resources: Quality and size of existing text corpora,
speech corpora and parallel corpora, quality and cover-

age of existing lexical resources and grammars.

Figures 8 to 11 show that language technology for
Greek hasindeed progressed over the past decades. It has
not, however, reached the status of the bigger languages
(bigger in terms of numbers of speakers and in available
resources). This is due to many factors; to name alinguis-
tic one, the identity of the language (unique alphabet,
difficult morphology) demands the development of lan-
guage tools especially tailored to Greek, which, in turn,
hampers technology transfer from other languages. It is
obvious that Greek has not yet reached the quality and
coverage of comparable resources and tools for the En-
glish language, which is in the lead in almost all LT areas.
And there are still plenty of gaps in English language re-

sources with regard to high quality applications.

Specific speech processing technologies (e. g., text-to-
speech) perform well enough to be successfully inte-
grated into a number of industrial applications. Today’s
text analysis components and language resources cover
the linguistic phenomena of Greek to a certain extent
and form part of many applications involving mostly
shallow natural language processing, e. g., spelling cor-

rection and authoring support.

However, for building more sophisticated applications,
such as machine translation, there is a clear need for
resources and technologies that cover a wider range of
linguistic aspects and allow a deep semantic analysis of
the input text. By improving the quality and coverage of
these basic resources and technologies, we shall be able
to open up new opportunities for tackling a vast range of
advanced application areas, including high-quality ma-

chine translation.

4.9 CONCLUSIONS

In this series of white papers, we have made an impor-
tant effort by assessing the language technology support
for 30 European languages, and by providing a high-
level comparison across these languages. By identifying the
gaps, needs and deficits, the European language technol-
ogy community and its related stakeholders are now in
a position to design a large scale research and develop-
ment programme aimed at building a truly multilingual,
technology-enabled communication across Europe.

The results of this white paper series show that there is a
dramatic difference in language technology support be-
tween the various European languages. While there are
good quality software and resources available for some
languages and application areas, others, usually smaller
languages, have substantial gaps. Many languages lack
basic technologies for text analysis and the essential re-
sources. Others have basic tools and resources but the
implementation of for example semantic methods is still
far away. Therefore a large-scale effort is needed to attain
the ambitious goal of providing high-quality language
technology support for all European languages, for ex-
ample through high quality machine translation.

In the case of the Greek language, although we wit-
nessed the progress of the field, we cannot but state that
there is a lot to be done as regards the current state of
language technology support. The LT research commu-

nity in Greece has been supported in the past by na-
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tional and European research programmes, which have
resulted in a number of large-scale resources and state-
of-the-art technologies. However, the scope of the re-
sources and the range of tools are still very limited when
compared to the resources and tools for the English lan-
guage, and they are simply not sufficient in quality and
quantity to develop the kind of technologies required to
support a truly multilingual knowledge society.

Nor can we simply transfer technologies already devel-
oped and optimised for the English language to han-
dle Greek. English-based systems for parsing (syntac-
tic and grammatical analysis of sentence structure) typi-
cally perform far less well on Greek texts, due to the spe-
cific characteristics of the Greek language.

Greece never could claim the existence of language tech-
nology industry dedicated to transforming research into
products. The few companies that were active in this do-
main have either stopped or severely cut their LT efforts,
leaving the field to a number of specialised SMEs that are
not robust enough to address the internal and the global
market with a sustained strategy.

Our findings show that the only alternative is to make
a substantial effort to create LT resources for Greek,

and use them to drive forward research, innovation and

development. The need for large amounts of data and
the extreme complexity of language technology systems
makes it vital to develop a new infrastructure and a more
coherent research organisation to spur greater sharing

and cooperation.

There is also a lack of continuity in research and devel-
opment funding. Short-term coordinated programmes
tend to alternate with periods of sparse or zero funding
at the national level. In addition, there is an overall lack
of coordination with programmes in other EU countries

and at the European Commission level.

We can therefore conclude that there is a desperate need
for a large, coordinated initiative focused on overcom-
ing the differences in language technology readiness for

European languages as a whole.

The long term goal of META-NET is to enable the cre-
ation of high-quality language technology for all lan-
guages. This requires all stakeholders — in politics, re-
search, business, and society — to unite their efforts.
The resulting technology will help tear down existing
barriers and build bridges between Europe’s languages,
paving the way for political and economic unity through

cultural diversity.
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Excellent Good Moderate Fragmentary Weak/no
support support support support support

8: Speech processing: state of language technology support for 30 European languages

Excellent Good Moderate Fragmentary Weak/no
support support support support support

9: Machine translation: state of language technology support for 30 European languages
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Excellent Good Moderate Fragmentary Weak/no
support support support support support

10: Text analysis: state of language technology support for 30 European languages

Excellent Good Moderate Fragmentary Weak/no
support support support support support

11: Speech and text resources: State of support for 30 European languages
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ABOUT META-NET

META-NET is a Network of Excellence funded by
the European Commission. The network currently con-
sists of 54 members from 33 European countries [28].
META-NET fosters the Multilingual Europe Technol-
ogy Alliance (META), a growing community of lan-
guage technology professionals and organisations in Eu-
rope. META-NET fosters the technological founda-
tions for a truly multilingual European information so-

ciety that:

= makes communication and cooperation possible
across languages;

= provides equal access to information and knowledge
in any language;

» offers advanced and affordable networked informa-

tion technology to European citizens.

The network supports a Europe that unites as a sin-
gle digital market and information space. It stimulates
and promotes multilingual technologies for all Euro-
pean languages. These technologies support automatic
translation, content production, information process-
ing and knowledge management for a wide variety of
applications and subject domains. They also enable in-
tuitive language-based interfaces to technology rang-
ing from houschold electronics, machinery and vehi-
cles to computers and robots. Launched on 1 February
2010, META-NET has already conducted various activ-
ities in its three lines of action META-VISION, META-
SHARE and META-RESEARCH.

META-VISION fosters a dynamic and influential

stakeholder community that unites around a shared vi-

sion and a common strategic research agenda (SRA).
The main focus of this activity is to build a coherent
and cohesive LT community in Europe by bringing to-
gether representatives from highly fragmented and di-
verse groups of stakeholders. The present White Paper
was prepared together with volumes for 29 other lan-
guages. The shared technology vision was developed in
three sectorial Vision Groups. The META Technology
Council was established in order to discuss and to pre-
pare the SRA based on the vision in close interaction
with the entire LT community.

META-SHARE creates an open, distributed facility
for exchanging and sharing resources. The peer-to-peer
network of repositories will contain language data,
tools and web services that are documented with high-
quality metadata and organised in standardised cate-
gories. The resources can be readily accessed and uni-
formly searched. The available resources include free,
open source materials as well as restricted, commercially
available, fee-based items.

META-RESEARCH builds bridges to related technol-
ogy fields. This activity seeks to leverage advances in
other fields and to capitalise on innovative research that
can benefit language technology. In particular, the ac-
tion line focuses on conducting leading-edge research in
machine translation, collecting data, preparing data sets
and organising language resources for evaluation pur-
poses; compiling inventories of tools and methods; and
organising workshops and training events for members
of the community.

office@meta-net.cu - http://www.meta-net.eu
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Mepimou 100 emayyeluarieg g Mwoikng Texvoloyiag kar ekmpdowTol Twv Xwpwv kal Twv YAwoowy Tou META-
NET oulitnoav kai katehn€av ora kUpia amoteléopata kar pnvipata Twv Asukav BifAwy kata T Sidpkeia g
ouvavinong tTou META-NET oro Bepolivo, orig 21/22 Oktwfpiou 2011. — About 100 language technology
experts - representatives of the countries and languages represented in META-NET - discussed and finalised
the key results and messages of the White Paper Series at @ META-NET meeting in Berlin, Germany, on October
21/22,2011.
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In everyday communication, Europe's citizens, business
partners and politicians are inevitably confronted with
language barriers. Language technology has the poten-
tial to overcome these barriers and to provide innovative
interfaces to technologies and knowledge. This white
paper presents the state of language technology sup-
port for the Greek language. It is part of a series that
analyses the available language resources and tech-
nologies for 30 European languages. The analysis was
carried out by META-NET, a Network of Excellence
funded by the European Commission. META-NET con-
sists of 54 research centres in 33 countries, who cooper-
ate with stakeholders from economy, government agen-
cies, research organisations, non-governmental organi-
sations, language communities and European universi-
ties. META-NET's vision is high-quality language tech-
nology for all European languages.

Kata v kaBnuepivr) Toug emikoivwvia o1 eupwmaiol
TONITEG, ETIKEIPNUATIEG Kal TTONTIKOI €pxovTal avTi-
peTwrol pe y\wooikolg gpaypous. H y\wooikn Te-
xvohoyia €xer T duvatomta va Eemepdoel autd Ta
epPmOdIa TapEKOVTag KaIvoTopeg SiEMapeg Texvolo-
yiag kai yvwong. H mapoloa Aeukr Bifhog mepiypa-
el v urootpiEn TG YAwaooikng Texvoloyiag yia
ta EN\nvika kai amotelei pépog piag culoyrg Tou
kataypagel ™ SiaBeoipdmra yYAwooikwy Topwy Kal
rexvohoyiwv oe 30 eupwraikég y\wooeg. Tnv ava-
A\uon mpaypatomoinoe To META-NET, éva Aiktuo Api-
oteiag xpnpatodotolpevo amd v EE kar amorelou-
pevo amd 54 epeuvnrikd kevipa oe 33 xwpeg, Ta
omoia ouvepyalovtal pe oikovopikoUg kar KuBepvnTr-
koUg popeig, epeuvnTikoUG opyaviopoug, un kuPep-
VITIKEG OPYAVWOEIG, YAWOOIKEG KOIVOTNTEG KAl EUPW-
maika mavemaornpia. To opapa tou META-NET eivai n
avantuén y\wooikng Texvohoyiag uwnhig moidtnrag
yia OMeg Tig eupwTaikeg YAWOOE.

“H evioyuon g y\waoikrg texvoloyiag Siaopalilel T Oon g eNnvikng yYAwooag kai Tou eNnvikol moNmiopoU
OTOV WNPIakd KOGHO, EVIOXUOVTAG TAUTOXpOva TOCO TNV avamtuén 000 kal TRV EMKOIVWVIA Twy TONTWV oTnv

Koivwvia g MAnpopopiag.”

lewpylog Mmapmviwtg (Kabnyntg Mwoooloyiag, Yroupyog Maideiag, Aia Biou Mabnong kar ©pnokeupdtwy)

“Further support to language technologies safeguards the presence of Greek language and culture in the digital
environment, while at the same time promoting development and fostering communication among citizens within

the Information Society.”

George Babiniotis (Prof. of linguistics, Minister of Education, Lifelong Learning and Religious Affairs)

www.meta-net.eu
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