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Ewayoyiko onpeiopa

AyoammTiy/€ padnTpran,

AVIKELG 6TN YEVIA TOV TOOIOV OV YEVVIONKAY Kol LEYOAMVOLV G £VOL KOGLO OV KOTO-
KAOCeton amo dedopéva kot TANpogopies. ApETpnTeg GLOKEVEG YOpw cov emefepydlovtal Ta
dedopéva aVTd Y10 Vo, GOV dMGOVY EVKOAN KL YPTYOP YPNOULES KOl £YKVPES TATPOPOPIES,
OoTE Vo eVUEP®BEIC, VoL ETIKOVOVNGELS, VO 0pYaVAGELS TN (1] GOV KoL YEVIKE VoL BEATIOGELS
™V ToOTNTA TNG.

Me o kapepa, éva tablet 1 éva «€&umvo» MAEP®VO, «GLALpPAEvVEIG) dedopéva TOV TpaLy-
potkod (puotkol) kdopov ta omoia cuyvd emelepyalecat Kot KAmoles popés To. polpdlecar pe
TOVG PiAoVg GOV KO Kot OTav avTol Pplokovtan ToAD poKpid.

270 TPMTO LEPOG TOV POdUOTOG, GKOTOG EIVOL VO KATOVONGELG TN GVGT TMV S1APOPmV Hop-
OOV OESOUEVOV/TANPOPOPIOG KOL VO, OTOKTNGEL YVAOEIG-0eEI0TNTEC- OTAGEIS GYETIKEG LE TOV
TPOTO TTOL 0 VIOAOYIGTIG, LE TIG 0d1Yieg TOV avOpdmov, dtoyepileton Tic popeég avtés. 'Etot Ba
eloar og B¢om va emTuyydvels v KaAvTepn a&0moinot TV S£d0UEVMV Yo Vo EMADELS TPOPAT-
Hoto Kot vo AApPEveLS amopacels.

Yy enelepyacio TV S10pOp®V LOPPOV dEGOUEVMV GUUUETEYOVV TUNHOTO TOV DAIKOD TOV
VIOAOYLOTN TOV 01 SLVOTOTNTEG TOVG Kol Ot £EEAIEELS oTNV TEXVOLOYI TOVG LLOG EVIVTOGLALOVV.
2NV TPAYHOTIKOTNTO TO. KOKADLOTO TTOV TEPLAUBAVEL TO VAIKO, otnpiloviol 6€ GUVOVOGHOVG
ATA®V OOUKMY oTOLXEIDV. AVTE TOL SOUIKE GTOLKEID, TOV UIKPOKOGLO TOV VALKOVY, Ool yvo-
pioeig oto devTEpPo LEPOG TOL HaOMpaTog. TTpaypaTonotdvTag 61KEC GOV KOTUOKEVEG OTO EPYO-
oTNp10, Ba e1g amd KovTd Tt GUUPAIVEL GTO EGMTEPIKO TOL VITOAOYIGTYH GOV 0TV VILOAOYILELS TO
HEGO OPO TOV TETPAUNVOL GOV, OALY KOl OTOV amoBNKEVEIG GTO «PAAGHKD) GOV TO OYOmTNUEVO
6oL Tpayovdt 1 Stopbdvelg T POTEWVOTNTA TG POTOYPaeiag mov BELELS va. aveRdoelg otV
10T0GEAIdO GOV.

Y10 tpito pépoc, Ba diepevvnoelg, Kot Bo mapovcLIcELS GLV-epYOLOEV/0C GE L0l LUKPN
OMLAdA LLE TOVG GLUUAONTEG GOV, EQUPLOYES TNG YNPLOKNG TEXVOAOYING GE SLOPOPETIKOVG TOLELS
Kot Ba yivelg tkavog vo pevuvag Kat vo, avayvopilels vapyovTa Kot LEAAOVTIKG EmayYEALOTA
7oL avadvovTal 6Tov Topéa ™G IIANpoeopikng, 6To 0ol UToPEic Kot 6V VO, GTAOL0OPOUNGELS
0TO GUEGO PEAAOV.

Ooa Oa katokmoelg o€ avtd To padnpa Oa 6ov Eavovv Wiaitepa YpHoLLe Gpesa, apoD Oa
10 0&10TOMGELS 5€ SAPOPES EPAPLOYES TOGO GTO AALC, LLoBTLaTA TOV TOHED GOV T.Y. KOTE TNV
AvATTUEN EQAPUOYDOV KO 1I0TOTOT®V, OGO KOl OTT) KOTOOKEV LOG OAANAETIOPAGTIKNG TOAVLE-
GlKNG TOPOLGIaCNS TOL ol INULLOVPYNOELS Y10l VO TOPOVGLAGELS TO AMOTEAEGHOTO TG EPEVLVAC
GOG e TNV Opdd0 6oL 610 Tpito PEPOG Tov pabnpatoc. opdAinia, EeKvag va otkodopels To
Bempnticd vEOPaBPO TOV GE GLVIVAGO LE TIC TOIKIAEG dPAGTNPLOTNTES TTOL TPOTEIVOVTOL, KO
apyotepa, péca omd T dto Piov pabnon kot cuveylloevn ekTaidgvon Kot KatapTtion cov, fa oe
Bonbnoet va avtamokpivesat Le ETAPKELD OTIG LEALOVTIKEG ETOYYELLOTIKES OTTOLTNOELG.

Ot onpetdoelg Tov €xelg ota yépio. 6oL vrootnpifovy to Avaivtikd [Ipdypappo Zrovdmv
v to. pafqpata e B' 1aéng tov Huepnolov ko Eonepvayv EITALA. -«Bagixd Oéuoro [Tin-
POoYopiknc» TV 1dikotTev Teyvikdg Epappoydv ITAnpogopiknig, Texvikog H/Y kot Aiktdov
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H/Y & Teyvikog Epappoydv Aoyiopcod tov Topéa ITAnpogopikng g Opddag [lpocavatoit-
opov Teyvohoykdv Epappoymv.

210)0G TOV ONUELOCEMY ival Vo GOV dMGOVV TNV EVUKALPio Vo UTESDTELS, Vo UPabuvels
Kot va suvoyicelg Oha avtd mov Ba yivouv péoa oty & Kot oto epyactipto g IIAnpogopt-
KNG o€ Kabe evdmta Tov pobnpotog. Eyve mpoondbeio d100epotiking Tpocéyyiong tmv ovTikel-
LEVOV KOl GVOVOECTG TOVG LLE TIG VTAPYOVGES KOl TIG ETOUEVEG TPOG AMOKTNGOT] YVAOGELS Kot deE10-
NTEG, ApPAVOVTOG VITOYT TIG EUTEIPIEG, TIG VONTIKEG IKOVOTNTEG KO TNV NAKia cog. Méoa and
pia At Topovcioon divouy ELeaon oTIC TAE0V CNUOVTIKES EVVOLEG Kot Opovs KAEWLH divovTog
00G EVKALPIEG Yo TEPUITEP® £EACKNON KO LEAET KOl GAL@V Tydv. Zovdéouy T BempnTikn
YVOOT| LE TNV KOWOVIKN Tpaypatikdtnta. Embountd eival va gvieydovy tnv eAebbepn Exppacn
KO VoL KOAAMEPYNGOLY TNV ovaliTnoT Kot S1EpEHVNON SLOPOPETIKAV TNYADV.

Ot onpEWdoELG GVTEG G€ EVTLTN LOPOT] Y10 TOVG HoONTEC, 0moTeAODV éva PEPOG O TO K-
TOLOEVTIKO VAIKO 16TOTOTOV VITootnpiéng Tov pobnuatog, o popen wiki (http://epal-b-basic-
info-issues.wikispaces.com). Onwg Oa domictwoelc, To wiki amotekel pio o cvyypovn Lopen
dadpaoTIKoh cuVEPYATIKE SLOUOPPOVUEVOL EKTAOELTIKOD VAIKOV. TIpocdorovpe, 6Tl Bo Bon-
Bnoet Toug exmandevTiKovg Kot Tovg pontég e B' EITAA va emitdyovy oe peyoldtepo Pabud
TO OKOTO KOl TOVG GTOYOVG Tov Labnpatog "Baowd 0épata [TIAnpoeopikng". Eyve npocndbeta
Vo, GVYKEVTPOOEL EVOAALAKTIKO TOADLOPOLKO VAIKO Kol SL0OPUCTIKES OOKNGELS TOGO OO T1 GLY-
YPAPIKN OUASE OGO KOt 0O GUVAGEAPOVE TOV EYOVV aVAPTNGEL Kot S100EGEL TETOLO VAIKO GTO
AwdikTvo Ko Tovg guyapiotolpe Beppd yio avtd. [poomadncaple To TepEXOUEVO TOL V. Eivol
EMOTNUOVIKG £YKVPO, COUPOVO UE TIC ENKPOTOVGEG OVTIMYELG OTO EMOTNUOVIKO TTESIO TOV
YVOOTIKOD OVTIKEWEVOL Kol KOTE TO Suvatdv vo Uy Teptéyel avakpifetes, acapeteg, avipd-
GELG KOl LOVOLLEPELEC.

To ynoewaxd vAkd oto wiki Ba vdKertol e cLVEXN CvaBe®PNON Kot GUUTAYPOGT KOTA TN
dapkela Tov 6YoAKov £Tovg 2015-2016 and 1 GuyYpaEIKy OpLAda Kot 6G0VG GAAOLG EMBVLLOVV
Vo, GUUPAAAOVY GE aVTO, fle oTOYO TN PEATIOGT KOl OAOKAPMOGT] TOL Yl TNV KOADTEPT duvaTh
VIOGTNPIEN EKTOLOEVTIKMV KOl LalONTdV 6T0 £pY0 TOVG.

H ovyypagpixi oudado
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1. Am6 Tov Avaroyiko otov Ynerwoké Koopo

Y1oj01

Metd v pedétn tov kepolaiov Ha eioat tkavog/ va.:

v avayvopilelg To cuveyn Kot ta dtokprtd peyébn towv dedopévov (avoroyikd, yneako,

dvadkd péyedog)

v Swakpivelg ™ Stapopd dedopévov Kot TANPoeopiog

v TEPLYPAQELS TN dL0SIKAGIO TOPOYmYNS Kot 00O KEVONG TANPOPOPLOY 0td TNV emebepya-

olo dedopévamv
v avayvopilelg v avaykn opydvoons Tov ded0UEVOV Y10 T d1EVKOAVVON TG avalnTnong
KOl EVIUEPMOGNG TOVG, TPOCTAGIAG KOl AKEPULOTNTE TOVG

v avayvopilelg 6Tt ot cVYYpoveS EPAPLOYESG 6TO AtadikTvo £YOVV dNUOVPYHGEL TNV VYK

™G Kabnpepvng dtayeiplong Leydrov yKov dedopEVOV

Baow oporoyio: avaroyiko, ynooko, erelepyacio dedopévov, 0YKog dedopévamy.

Ewayoyi: v evotnta outy 0o mpoceyyicels BEpato yio T Lopen Kot TV avoyKodTnTo

amofnKevoNg Kot LoyEPIONG TV OESOUEVMV GE YNOLOKN LOpOY.
Yopeovo kot pe debveic exbéoeig omme avti g ITU Telecom World Bpiokodpacte ot péomn
[ ynoewkng exavactaong. [epiocotepot and dHo 6tovg Tpelg avlpdmovs 6Tov KOGHO TAEOV
&yel padi tov pio Kvnt vroloylotiky cvokevn. H eEéMén dev otapotd ekel apov Non €xet
apyioetl va aglomoteitat To Awadiktvo kot yuo to avtikeipeva (Internet of Things) yevikdtepa. H
ynowkn texvoroyio aAralet TG emtyelpnoels, T dNpdcLo d1oiknoT Kot TovG TPOTOVS LLE TOVG
omoiovg ot GvBpmToL EMKOIVMEVOLY Kot OAANAETIOPOLY HETAED TOVG.

Ag BopunBovpe 61t ot TAemKOVOVieg Eekivnoay Oyl amd ToV YneLakd oALE omd TO PLGIKO —
OVOAOYIKO KOGHO LE OTAG GLLOTO. KO TOOAEG KoL TEAEIEG TNG TNAEYPAPING TOV TTOV YNOLOKES
and ™ evomn ToVG. Ao EEKVAGOVLE AOUTOV 0O TNV OPYN LE OKOTO VoL KOTAVONGETE TG Depehd-
NG oTEG EVVOlES Ko T onpacio Toug ot doyelplon 0£doUEVOV Kot TANPOPOPIDV.

1.1 Avoloyikd Kol yn@uokd coeTipoTe.

O mpaypatikodg kOopog ivarl avaloykds oAld o kOopHog TV vroloyloTdv Kat g [TAnpo-
QOPIKNG elvar YyneLokac.
Avaroywko péyeBog ovopdletar Eva pnéyebog mov pmopel va Tapel OTOWONTOTE TIUN o€ o
TEPLOYN TILDV.
[Na mopddetypa, avaloyicd peyédn eivat: n taydTnTa evog owtokiviiton, n Beprokpocio. Vo
dwpotion, 10 Popog evog avBpwmon, To DYog EVOS 0EVOPOD.
® Katd v enttdyvvon evog avtokivitov ard 0 yAp/dpa (apykn tovea) oe 100 g/
®pa (Telkn TodTNTO), 1) TOXOTNTA TOL AOUPAvVEL OAEC TIG EVOLAUETES TYLES (GTELpO TTAN-
Bo¢ TIHDV).
® H otdfun tov vdpapydpov mov Ppicketor péca oto OeppudpeTpo (AvodoyiKy GLGKELT),
TOAPVEL OAEC TIG EVOLAUETES TIUEG, Y10 VO, OTEIKOVIGEL TEAUKE TV TpEYovca Beppokpacio
T0V dwpatiov.
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Teyomra v (Km/h)

vogiegren u (b}

s¥uEseE8sE

Ynoewxo péyedog ovopdaletar to péyedog mov pmopel vo TapeL GUYKEKPILEVEG (SL0KPITEG)
TWEG 6€ pio TEPLOYT| TILDV.
® atd T ddpreln eVOC aydVO UTACKET, £vag Taiktng pmopel va kavel 1, 2, 3,4 1 5 «@d-
oVA» (KaBopiopévo TANB0G SloKpLTdV TILMOV)
® GTNV AVOAOYIKY KMUOKO Ol GUVIETAYHEVEG LETAPAAAOVTOL KATE TPOTO GLVEYT], EVAD GTNV
YNk KAILOKE 01 GUVTETAYUEVEG HETABGAAOVTOL KATH TPOTO SLOKPLTO.
Emopévag, n pétpnomn g Ting eVOg YopuKTPLOTIKOD HToPEl Vo YIVETAL GE AVAAOYIKT (G-
veyn) N ynoewxr (Stokpter) KApaKa.

WYnpakry Khipaka Avahoyikry KAipaka

2DyrpLon yneLokng kai avesoYIKNG KAILaKAS
Avodwo péyeBog eivar Eva ynoewkd péyebog mov pmopel va mapet povo 6vo (2) dtokpitég
TUEG.
® 1) Aoyikn mpdTocn «onpepa Ppéyewy umopel va sivar oAnong (TRUE) av mpdypatt Bpéyet
N yevdnc (FALSE) av dev Ppéyet
® 1] KOTAOTOOT EVOG AQUTTPO Hopet va. etvar avappévog (ON) 1 ofnotdg (OFF)
® 1) KOTAOTOON £VOG StakOmTN Pmopel vaL etvat avotkTog 1) KAELGTOG

~ -

/9 Y
.y | 0 o N 1

1.2 Agdopéva ko [TAnpogopieg

Ta dedopéva Kot ot mAnpoopieg ival amapaitnteg o€ OAOVS TOVG TOHEIS TG avBpdOTIVIG
okéyng Kol oe OAOVG TOVG TOUElG TG avOpdTvng Tpaéng. Me T ¥pion TV VTOAOYIGTIK®OV
GLOTNUATOV KOl TOV ALOIKTOOV GNUEPA EXOVUE TN OVVATOTNTO VO EYOVUE EYKALPO., EYKVPES
KOl e peYaAN axpifeio mAnpoeopiec mov ypelalOUAOTE Y10 VoL EMAVOVIE TPOPANUOTO KoL VoL
Aoppdévovpe KaADTEPES ATOPACELG.
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Ot 300 ovtég MOAD onuavtikég évvoleg tov ogdopévev (data) kol g TAnpoopiag
(information) ypnGLOTOOVVTAL GVYVE GTNV TANPOPOPIKT BPOV TEPAGTIOS OYKOG ESOUEVOV
TOPAYETOL KOO UEPVE. Kot TOPEAANAC OKOUN LEYAADTEPOG OPIOLOS TANPOPOPLDV EIVOL OTOPOL-
NTEG Y10, TOV KAOe avOpwmo..

INFORMATION

2tov axdlovbo mivaka, Oa deig kot Bo cvykpivelrs Tig 000 Evvoieg kot Qo okepTelc -OTWwe eiyes
uober oy I Topvaoiov- 0T1 kot 01 TARPOPOPIES WG ATOTEAETUO. THG ETECEPYATIOS OEOOUEVQY,
UTOPODY Vo, IVl aTH GUVEYELQ OEOOUEVA. VIO, THV ETILVON EVOS GAAOD WO cOVOETOV TPOPINUATOS
KoL THY TOPAYwYH GALWY TANPOPOPIHV.

Agdopéva ITAnpogopia

Agdopévo givar 0 oOuPoro pog | [ GLAAOYN, 1 OPYEV®OT], O GLUGYETIGHOG KOl
GUYKEKPILEVNG EVVOLAG, EVOG OIVTL- n enekepyaocio TV dgdopEvav pag divovv
KELWEVOD, EVOG GTOYEIDS0VG UN- | 1ty mhnpogopic.

VOLLOTOG 1] YEYOVOTOC, KMOIKOTON-
pévou 1 OyL, To omoio amotelel To

Ot minpogopieg Hog HETASIOOLY KATOLOL

3 . , ) emnpochetn yvoon 1 pog Ponbodv va Aopt-
5 OKOTEPYOOTO VAIKO OV Ppioketat | o, . , ,
2 . . Bavouvpe amopdocelg, vo. Abvovpe TpoPAan-
s G€ 1oL TOTOTOMUEVT] LOPPT], TOV , ,
E ) ' HOTOL KOL VO OPYOVAOVOVHE KOAVTEPO TIG
N xatdAAnkn eneEepyocio TOv 5 .
, , ) \ POGTNPLOTITEG HOC.
and tov GvBpono 1 and avTdpoTe ) ) )
uéoa, Pondhst ot MY GOGTOV Ot nknpO(Poplsg mov moipvovpe and T
ATOQECEDY encepyocio OEOUEVOV UTOPOVY VA YpNol-
pomomBovv g véa dedopéva Kot vo, SOGoVV
WG OMOTEAECLOL VEES TTANPOPOPTEC.
® Oupabntég evog TpMpatog ® O uéoog 6pog ¢ Padporoyiog evodg pa-
® (1 amovcieg evog pabnt Ont etvar Tinpopopia, mov pumopet va
E ® O Nuépec apytdv evog GYoAL- vroAoyiotel omd tovg Babpovg Tov o
= Kk0b £TOVG K60e pabnpo (dedopévar)
% ® 0 apipdc tov ayopidyv karko- | ® H mepiueTpog kar 10 euPadov evog te-
=3 PLUIGLAOV £VOG GYOAEIOL TPAYOVOD givan TANpopopia, Tov propei
= vo. VtoAoY1oTel av dobel To KOG TG

® (Ot Pabuoi Tov podntdv gvog
TUNHOTOG
Data givar o mAnfovrikog mg Aa- | o 6pog information, givat déveto tov 150v

Ayyhkog “"““’1’9 Aédng d’atum Kot ONUAEVEL | gugva omd T Aattviki A4En informare mov
opog | VEvovos, dedouévo onuoivel «dive popeii»

TAEVPEG TOV TETPAYMVOV (EG0UEVO).
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Epwrijoeis
1. Tieivor dedopéva Kot Tt TANPOPOPieS;
2. Xg TL S10PEPOVY T AVOAOYIKG, 0TTO TG YNPLOKE LEYEO;
3. Ieprypayrte tov kOKAO enelepynciog dedopévav

4. Adote 600 Topadelypoto 0E0UEVOY Kot GO TOPASEYLOTO TANPOPOPLDY

ApacTyproTyres
1) No avagépeis mopodeiyuota omo v kabnuepivi (on yia v Topaywyn 0e00UEV®Y Kol TV
aiomoinon g TAnpopopiag oty ETilvan TPOPANUGTOY KoL TH AYH OTOPATEDY.
2) Na yiver oo{iTnon yio TOUEIS EQapUOYNS TS TANPOPOPIKNG KO TIC GUVETEIES THC
3) Anodpynoe évav evvoroloyio yaptn ue kevipiki évvoia v Inpopopic.

4) No avapépeis tpio (3) mopodeiyuota TAnpopopLav Tov avalntds oe uia nuepo. oto A10.0i-
KTDO

BIBAIOI'PADIA-ANADPOPEZX:
Aonudxng, N., Movotaxag, I'. Yypiaxd Hlexpovika, OEAB

Moradakng 2., Xatinmépne N. (2001) Baoixéc Aeéiomnyres onig THE (1.1 Asdouévo. & I[npo-
popieg) (hitp://g00.gl/Dbfiso)

ITHTEY - YAIKO I'lA EINIITAEON MEAETH
> BipMo Empopeodpevov: Baowkég As&idotteg otig TITE
(1.1 Aedopéva & ITAnpogopieg) (2001) (http://goo.gl/4]JHZ2F, http://goo.gl/Dbfiso)
> Yy. Bifhio: E@oppoyég ITAnpogopiknc-Ymoroyiotwv (2.2 H onpacio g mAinpogopiog
otmv kabnuepwn {on) (http://goo.gl/ekPkxw)

Yy. Bifkio - Ynorokd Hiektpovikd (1.1 Avaloyicd & ymotokd Hiektpovikd)
DdotodevTpo: Avoroykod - Ynoaxd (http://goo.gl/me0QFb)

DmTOdeVTPO:ZVYKPION YNOLOKNS Kot avoroykng kiipaag (http://goo.gl/SBSSPB)
Ddwot6devTpo: Avadikd Pneio (http://goo.gl/OYETWM)
Ddotodevtpo: O kikhog enetepyaciog Tav dedopévav (http://goo.gl/CFEWIX)

dwtodevrpo: Kokhog enelepyaociog tmv dedopévav (http://goo.gl/oSiBwC)

Y YV VYVYVYY

Ddwto6devTpo: Avalvon mocob og yoptovopicpato Tov evpa (http:/goo.gl/v4O02LN)
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B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

N

2. Avamapaotaot 6£00pEVOV 6E YNOLOKT poper)

N

Xtéyor
Metd v pedétm tov kepaiaiov Oa gicat tkavog/m vou:
v avayvepilelg 0Tt €vag o0yypovog VIToAoYIoThS enebepydletal TAnpopopicg mov pLovtelo-
TOL0VVTOL L€ T HOPPT SLUSIKDV Yyneimv
v ovoyvepilelg Ty avayKoloTnTo Y10, SLQOoPETIKOVS TPOTOVS OVUTUPAGTAUCNG TOV 0plOUmY
v TEPLYPAPELG TOVG TPOTOVG PUGIKNG 0t0ONKEVGTG TMV HEOOUEVMV
v yepilecar Kot PETATPENELS aplOUNTIKG deSOUEVA GTO SLAPOPa APLOUNTIKE GLGTHLLATO
v avayvopilelg Ty avoyKotoTNTa IO GUUTNYOVE OVOTUPAeTAGTS SLASIKAOY aplOpidy Kat
™ ¥pNon tov dekaeadkod GLGTHLATOG

Baown oporoyia: dvadwd ynoio, H'Y, apBuntikéd cdomua
Ewoymyn: O nAektpovikdg LITOAOYIGTAG VoL Lo YNOLOKT NAEKTPOVIKT] UIYOVI TOV EME-
Eepyaletan TAnpogoplies (sroaywyy, emelepyoaia, eloywyn, anobikevon, avakKtnol, amooTol],
Anyn). Me évav H/Y pmopeic va:
® Jelc, akovoels, OMpovpyNoels, emelepynoteig
TANpoQoOpieg oe Eyypupa, EIKOVES, Bivieo, Nyo,
AOYIGTIKG, @UALN Kot BAGES SESOUEVOV.
® 7woifelg moryvidlo, TPOGOUOIDOES PUVOLEVO.
KO KOTOUOTAGELS
® KKGVELG VTTOAOYIGUOVS UE aplOuNTIKG dedopéva
® qmnooteilelg Ko AGPelg TAnpopopiec Hécw Ot-
KTO®V

Ilwg opwe 0 VToLOYIoTHS AVATOPITTE, TIC TANPOPOPIES GTH UVIUI TOV 1} OTOY AT0BNKEDOVTOL 1}
HETOPEPOVTAL LETD EVOS OIKTDOD,

Oleg o1 povadeg mov amoTeAoVV T0 VAKO ToV VIToAoyiot ivor duvatd va fpickovtatl o€ 600,
TO TOAD, PLOIKEG KOTAOTAGELS,. [0 mapddetypa o1 drakdnteg pmopel va etvat ovorytoi 1 KAeiotol
(on/off), ta tpaviictop (Muaywyol) umopodv va dyovy 1 vor iy Gyovv, [io LKPT| TEPLOYN TOL
poyvntikod diokov va givat poyvnticpév pe karevbuven Boppds-Notog 1) Notog-Boppdc, Eva
TUALO TNG EMLPAVELNG TOV OTTTIKOV HioKOV VoL avakAd To em¢ 1 0L, Vo GTLO VoL EivaL 68 VYN~
M (High) 1 younAn (Low) otdBun. Avto éxet S14popo TAEOVEKTHLOTA, KUPIMG AmAITNTO KO
HEYAAN ovoy.

O vToloYI6TES PN OLHOTOLOVY TO VUOLKG cVoTNRO. (LE fdon TO 2) Yio VO OVOTOPOoTY-
oovv TV TAnpoopia. Aéyetat Svadiko yuorti dtabéter povo 6vo yneio (0 i 1). H otoryeidong
avt| popen mAnpogopiag (0 N 1) ovopdletor dvaduko yneio 1 bit (binary digit).
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0O/, ta. dedopéva. Tov ypnaiomTo10HVIal 0mo T00S DTOAOYICTES OTOONKEDOVTOL G KWIIKOTO1-
nuevy nopen. Kabe apyeio mov amobnievels, kabe sikovo mov dnuiovpyels, kabe Anyn omo to
Awodirrvo, eivar amhms évo, avvoro amo bits. Eivar moAb onuavtixo vo. yvawpilelg tov 1pomo wov
amoldnrevovror 6Ao. avta ta. bits, yiori exnpedler o ueyedog tov ywpov mov Oa ypnoiorocovy
T0. OEOOUEVQ, TO YPOVO TOD YPEIGLETAL YIOL VO, GTOAODY UEGW OIKTOOV 1] TV TOIOTHTO. TOV OPYELOD
gov. Mropei vo. Exeig axobael exppdoeis omwg: "24-bit fabog ypauarog”, "128-bit kpvwroypa-
onon”, "32-bit dicvBvvon IP", "8-bit ASCII". Korovodwvrag tov polo twv bits, Bo. cov dobel n
OVVATOTITO. VO, OVOYVWPILEIS TOTO YWPO YPELGLETOL [IO. EIKOVO TPOYUOTIKOD YPOUOTOS, TOGO
ODOKOAO EIVAL VO, OTAOEL EVOS KWOIKOG, TS KAOE vIT0loyioths a1o A10.01KTVO UTOPEL Var ExEl Ho-
VOOIKO AVOYVWOPLOTIKO, TG O EVO. KELUEVO UTOPODUE VO, YPHOYLOTOLTOVUE YOPOKTHPES KOL OO0
GAro aApafnTo exTog 0o T0 AyyAiKo.

Muo opdda tov 8 bit, 0 voloyiotig T dwyelpiletal og po evotTa, 1 oroio, ovoualetat
byte. Anotehel v apéomg o ovvOeTn Lopen amobnkevong kot eneéepyaciog SEO0UEVOV HETH
10 bit Kot TV o cuvnBopévn Hovada HETPNOTS TG XWPNTIKOTNTAS OOV TOV VTOAOYICTMV.
oo eivai to. moAarmidoto tov Byte;

Mio AéEn (word) eivon o preyavtepn opdda omd bit mov pmopet va ypnoylorombel and Eva
VIOAOYLOTN G€ éva LLOVO KUKAO Agttovpyiag Tov. To pikog g dev eivat otafepo, adrd e&aptd-
ToL amd oG byte pmopel vo drayetpiletat tavtodypova 1 Kevipikn povada eneéepyociog. Ot Ka-
ToOPNTES TV eneepyaotdv Exovv péyebog pia AéEn. Ot mpdTtol vroloyiotég Tomov PC giyov
pnkog AéEng 2 byte (16 bits), evd o1 G0YYpovol vITOAOYIGTES Exovv pKkog AéEng 8 bytes (64 bits).

bit
0/0j1/1]0f1]0]1]
Byte (8-bits)
[0f1j1jol[1]olol1f1]of1ol1]1]oOf1]
~— -
—_——

word (16-bits, 2 bytes)

ApaocTyproTyres
1) Xpnowororwvrag to pobnoioxo avureiuevo Binary numbers andvince oro aviiotoryo
0bAA0 epyaciag (hitps://g00.2l/C5Klrz, http://g00.gl/SUXc72). [lpoordOnae vo, onuiovp-
YOEIS [UE TV OUGOR GOV KATL avTioTolyo ato Scratch.
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2.1 Ap@punTiké Xvotipata

ApOpnTikd cvotnpae 1| cvoTnuae apidunong sivar £va GHVOAO amd KAVOVEG Y10 TNV OVO-
pooio kot ypoen apfumv, dote vo aviiotoryifetot a&lo katd tpoémo povadikd o axorovdieg
ynoimv. Ze 6o Ta GUYYpova GLGTHHOTO apiBunong 1 agio Tov Kabe yneiov e&aptdrot amd
Béom mov €yet péca otov apBud (Oeotokd cvoTnua, https://goo.gl/Z5s38x).

® H 14&n tov ynelov otovg dekadikods akepaiovg ival (and ta de&id Tpog To aploTepd)
LOVAOES, OEKADES, EKUTOVTAOES KAT.

® [ dvadkodg akepaiovg etvat (amd Ta de51d TPOg Ta APLoTEPE) LOVADES, SVAJES, TETPA-
d€¢, OKTAOEG KAT.

100,000 10,000 1,000 100 10 1 32 16 8 4 2 1
10° 10* 10’ 10° 10’ 10° 2 2 g o 2 2
S B 6 5 4 3 2 1 'R 1 0 1 0 1 O
Suihagn  Fehage Fowmagn  Treddgr  Seconadgn  Firstage Samage  Fendgt  Foumogt Thedegr  Seconddge  Fintagn

To ymolo pe ™ peyoidtepn téén otov aplBpd Adyetar yneio péyloTng CNUAVTIKOTNTOS
(most significant digit). Xtovg dvadikovg apiBpovg Aéyetol HvadIKé Yneio péyreTng onuo-
vrikétntog (most significant bit, MSB). Avrtictoya to ynoeio pe ™ pikpdtepn taén Aéyeton
ynoio ehayotng onpavrikotntog (least significant digit/bit, LSB).

%0100101

[Most significant bit] |Least significant bit |

Tt onueiver o opifuog 111; EEaptdton and ) faon tov cvetmpatog apibunong mov ypnot-
pomotovpe. Baon ovopdaletat 1o péyioto minbog tov povadikdv yneiov (cupmeptiappovops-
vov Kot Tov 0) mov éva oot apiBunong ypnoLomTotel.
® H Bdon tov dekadikod cuoThpatog eivat to 10 mov onpaivet 0Tt Exovpie déka ynoio (and
70 0 €0G K01 10 9).

® To duadikd cuoTLa ExEL PACT TO 2 KL Y10 TNV AVATOPAGTOCT TV APLOUOV YPNGILOTOL-
ovvtal o 6vo ynoeia 0 ko 1.

® To oKkTad1Kd GVGTNHA £)EL Ao TO 8 KOL Y10 TV AVOTAPACTACT] TV OPIOUMY XPNOLLO-
moovvTol To. okt ynoeia 0, 1, 2, 3,4, 5, 6 ko 7.

® To dekoelaoikd cuotnua £xel Baon to 16 Kot yio v avamepdotoon Tov apldpdy pnot-
pomotovvtan To dekaést ynola 0, 1,2, 3,4,5,6,7,8,9, A, B, C, D, E kot F.
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v To dovouo evog avathuatog apiQunons mpoépyetar amo tov apliuo v yneiwy mov yphoi-
LOTCOLEL Y10, TV TOPATTACH TV 0pIOUDdY

v H faon kabe coatiuorog eivar kata 1 ueyolotepn tov ueyalvtepov wngiov Tov cOoTHUATOS

v Av 1 faon tov cvotipoTog var HeyoADTEPY OO TO OEKO. TOTE YPHGILOTTOIODVTIAL TO. YPCLYUOTO.
A,B,C,D,E,F,... yio.tqv avamopaoracy twv arotyeiwv 10,11,12,13,14,15,... ov oapiBuntikod
OVOTHUATOS

Enedn| ta mepiocodtepa ynoeia tov cuotnpdtov apibunong sivat kowvd, onidvooue ) Pdaon
TOV GLOTNHATOG KABE aplBLoD pe Eva deiktn petd Tov apldpd, o onoiog ypdeetal péco Gg ma-
pevbéceig, my. (10000), (2713), (86255),,. Otav dev avaypdgetarn fdon, evvoeitar to 10.

Emopévmg n axorovbio yneiov 111:

(111),, = 1x100 + 1x10 + Ix1 = 111 (Sexadikd cvoTNHA)
¢ (111),= Ix4 + Ix2 + 1x1 = (7),, (vadiK6 cvoTHA)

® (I11)= 1x64 + 1x8 + 1x1= (73),, (0KkTO6IKO GVGTNHA)
® (111),,=1x256 + 1x16 + Ix1 = (273),, (dexaeaducd choTua)
3 2 1 0 Bion yagiow 4 3 2 1 0 Bion yagiow
8 || 6 9 4 1 o || o 1 0
I_-mur- 4 I_Oxz'- 0
Sx10'= 90 e 1x2'= 1
6x10°= 600 e Ox 2w 0
Sx10°= 8000 0x2'= 0
3694 1x2'= 16
T
3 2 1 L] Biion yapion 3 2 1 0 B ygion
7 2 6 || 4 F [l alls 8
I_dxs'- 4 I_leﬂ‘- 8
6x8'= 48 L 3xle'= 48
2x8'= 128 e L . S
Tx®= 3584 Fx 16'= 61440
T oi0ss

‘Evog ap1Bpog ekppacpuévog o faon r umopel vo petatpamnet oe dekadikd, molrlamiacialo-
VTOG KGOe GLUVTELEGTY L TNV OVTIGTOLYN GVVELLT TOL T KoL TPOGHETOVTUG TO EXUEPOVS YIVOLEVA.
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ApacTyproTytes

1) Xpnowonoiwviag tov oarlnlemidpootind uetotpornéo. (Base 2 converter, hitps://www.
inchcalculator.com/base- converter/, mpooradnoe vo, uetozpéyeis Evay oekadiko apifuo ce
0vadiko. Emélede évay apiBuo wikpotepo ard 61 (wy. tov apifuo tov omitiod cov, v niikio
EVOC PIAOD, TNV NUEPO. TOV UNva. TOL YeVVRONKES), undévioe oAa ta. dvadika yneio kol oty
ovvéyela, Cexivioe e to oplotepo yneio MSB, doriudalovias av Ba mpémel va, eivar punoév 1
éva. I[lpoordBnoe vo. fpeig po ué0odo yia t petotponii Tov optBuod ywpic TolAeg doKIUES Kol
A6On.. Iloog eivar o ueyadiTepog ko mo10g 0 UIKPOTEPOS OPLOLOS TOV UTOPELS VO, UETOTPEWELS,

2.2 Meratpomi] faong aprOpov

Meratponn a6 T0 0eKOKO GUGTNLO apidunons 6T0 dvadK

[Ma ™ petatpomr| evog aptBpov amd o dekadikd cvoTnio apifpunong 6to dLadKO EPUPLO-
Covpe TOV TOPAKATO OAYOPIOLLO.

. Awpodpe Tov apytkd aptipo pe to 2
B. Znpetmvovpie To vTOAOUTO Kot Stopovue To TNAiKo TAAL LE TO 2.

y. Emavodapfdvoope to fripa (B) yio 660 10 axépaio aniiko eivar peyoldtepo amd to 0 (1
UEXPL TO aképato TAiko va yivet 0)

3. O dvadkdg apBlodg amoteleitor omd T0 VIOAOUTO TOV SLPECEDV EEKIVOVTOG 0T TO
televtaio (MSB) kat katariyovtag oto Tpdto (LSB).

Awpodpe ocvveydg tov aplfpd oto deKodIKo

ocvotuo apiBunong (m.y. 23) pe 1o dHo péypt o , 1

axépato TAiko va yiver 0. 1 }—
23:2-> [Iykixo 11, Yrolowwo 1 -> (novadeg)

Lp ’ ] ] [1IF’7%

11:2-> [Inliko 5, Yroiowmo 1 -> (dvddeg)

5:2-> [Inlixo 2, Yrorowmo 1 -> (tetpadeg)

2:2-> IInlixo 1, Yroloimo 0 -> (oxtddeg) ‘ l

1:2-> [Iylixo 0, Yrolowwo 1 -> (dexaeladeg) - LSB MSB
MSB

Yynurotiovpe tov dvadikd aplBpd yphoovrag to
vrorowma amd 1o T€Aog mpog T apyn. O apBude
(23),, avtiotoryel otov aptduo (10111),

H petotponn and 10 deKad1kd GUGTHA 68 GVGTNHO HE Paon 1 yiveTar e Tapdpoto Tpomo,
Staupdvtag pe to r ovti pe o 2.

Oxktaodkoi ko dekaebadikoi apiOpoi

Ot dvadikoi apBpol £xovy 10 uetovéxtua 6TL KATUAAUPAVOVY TOAD YDPO GE GYECN LE TNV
TOGOTNTO TANPOPOPLOV TOV HETOPEPOLV, KAOME 1) VOTAPACTAGT] TOVG OTOLTEL PLEYCAO 0p1Opd
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B’ ENAA BAZIKA OEMATA MTAHPO®OPIKH:

YNOIOV (TPEIS UE TETTEPIC POPES TEPLOTOTEPD, WHPIQ. OO TOVS 1GOODVOLOVS 0eKAIK0DS). Ot de-
Kool aptfpot eivar mo neplekTiKoi, aAAd GVGKOAN LETUTPEMOVTAL GE GVLOSIKOVE.

Mo cupiBactikni Abon amoteAodv o1 0KTedIKOT Kot ot dekaebadikoi aprOpoi - o1 omoiot
YPNOYOTOLOVVTOL GUYVE Y10, TV TOPACTAGT) OLASIKAOV opBUdV - Kabdg d1abéTovy T ThEOVE-
KTNROTO TG 6OVTOUNG aVOTOPAoTOONS KOl TNG E0KOAG HETATPOMNG TOVS G HVUOIKOVG.

T'a mapaderypo. o apibuog (1111111111111111), (16 yneia), avuotoyel otov oktadiko
(177777), (6 ynoia) ko1 atov dexaeiaoikd (FFFF), (4 ynpia).

Ene1on 2°=8 kou 2*=16, yio TV avanopdotacn evog okTadikon yneiov ypeidlovial To ToAd
Tpiat Svadikd ymoia (8 dvvaroi covovacuol Twv 3 wneiwy), EVO Y10 TV OVOTOPEGTAGT) EVOS
dekoe&adkon yneiov ypetdlovtat To ToAD T€acepa SLadKd ynoia (16 dvvaroi covovooor Twv

4 ympiov).
Metatpont) dekaeladikov aplOpot 6€ dvadIKO KOl AVTIGTPOPA

Iivaxog avugroyiog

Aegk0eCad1Ko TeTpada dvodK®OV AgK0eEaOIKO TeTpada dvodk®v
¥noio ynoeinv) ¥noio yneinv)
0 0000 8 1000
1 0001 9 1001
2 0010 A 1010
3 0011 B 1011
4 0100 C 1100
5 0101 D 1101
6 0110 E 1110
7 0111 F 1111

H petatpomn evig dexae&adikod aptBuod oe dvadikd yivetol pe ) petatponr| kabe dekoe-
Eaducov ymeiov 610 avtioToryo duadiko, ypnoLoToldvTas Téccepa dvadikd yneia (bit). H pe-
TOTPOTN 0w TO SLASIKO 6TO deKAEEASIKO GUOTNLA YIVETAL [IE TNV ORAO0TOINGT) TOV dVUOLKAOV
YNeiov 6€ opades TOV TEcodpmv bit, apyiloviog amd To yneio EAGYIGTNG ONUAVTIKOTNTOS
(LSB) kou petorpémovrag ke opdda oe £vo dekaeadikd ynoeio.

I I ll? I 101100110101 (binary)
0100 1111 1101 0111 > 3 5 (hex)

O1 dexoelooucoi apiQuoi Eyovy 10 TAEOVEKTNUA OTL 000 0eK0ELAOIKE, WHPLO. AVTLOTOLYODY
o€ okt bit n g éva byte. I'a. T0 A0yo avTo YpNoIULOTOI00VTAL GUYVOTEPO TE GYETN UE TOVG
0KTa01K00S ap161L0Dg
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Epowrtijoeis
1. Teivor optBunticd cvotua;
2. Iag petatpénovpe Evoy aplipd amnd 1o dekadikod 6To SVUdIKO GUGTN LA,
3. Iag petatpénovpe Evoy aplipd amnd to Suadikd 6T0 SEKOIIKO GUGTN LA,

4. TimheovékTnpa €YEL T (PO TOL deKOEEASIKOD GVOTNILOTOC;

Apaotypiotiyreg
1) Xpnoworoiwviog to pabnotaxo aviixeiuevo Pwtodevipo: Metatpomi] omo o Je-
K001K0 010 dvadikd adatnue. (hitp://goo.gl/Expkiy), Qo siodyeis évov omoiovonmote
aptOuo [omo 0 éwg 255] kou Oo. moparolovOnaels ty mpooouoiwan e O1a0IK0TIoC
LeToTpomns Tov. IlpoomaOnoe vo. Teprypoyels Tig 0vo uedodons mov ypnoiomolet n
EPaPUOYI].

2) No wepiypayels kai va GOYKPIVEIS — G€ GUVEPYATIO UE THV OUAON GOV - TIG OLOPOPETIKES
OITIUES KATOOTATEIS Y10, TV WHPLOKY 0m0BNKevan o€ QoIKG. UEGO. (TT.). OV Evo. HAEKTPIKO
KOKAwO. Exel Taon 1] Oyi, ov i katedBoven Tov poyvntikod mediov eivar Boppdg - Notog 7
Notog - Boppadg, av éva. kb avaxlaral 0Tay TPOoTITTEL 0€ L0, ETLPAVELD, 1] OXL).

3) Oo uetotpéyeis apiBuois oe OLaPOPETIKG apIOUNTIKG GOGTIUOTO. XPHOIHOTOLOVTOS
a. ovvoptioels voloyiotikod pvllov (w.y. BIN2DEC, HEX2BIN, ...)
(https://goo.gl/Sul.L7A4)
b. dwdpactixd moryviow (z.y. Cisco Binary Game, Hex Game)
(http.//g00.gl/POSeSc, hitp://g00.gl/V4xzt5)

c. online petozporeic (m.y. hitp://goo.gl/EYpN7g, hitp.//g00.gl/5YLEHD,
http://goo.gl/ZD0B 1w, hitp://goo.gl/Expkjy)
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praxng Teyvoloyiag, adaywywkod Ivetitovto, ABqva. (Avaktidnke 02/09/2015 omd http://
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100 (AvoxtnOnke 02/09/2015 and http://goo.gl/BI9K odt)
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IIHT'EY - YAIKO I'TA EHTIIAEON MEAETH

> Xy. Biphio: Baowég Apyéc Wnotoxng Texvoroyiog (1.2 Avarapd-

otaon Agdopévav, 1.3 AplBuntikd XvotpoTa)
> Computer Science Field Guide (5.1, 5.2, 5.4), University of Canterbury, New Zealand
> CSunplugged-Avaducoi aptBpoi (http://goo.gl/vVFHOF7)

> Mabnowokd avtikeipevo: AAMNAETISpaocTikog petatponéang Baong 2 (Base 2 converter)
(http://goo.gl/EYpN7g)

> MabOnouokd avikeipevo: AAAniemidpaotikdg petatponéac Baong 16 (Base 16 converter)
(http://goo.gl/SYLEHD)

> Dotodevipo: Avarapdotaot apBumv pe dvadikd ynoeia (http://goo.gl/MUY 8E4)

> Awdpaotikr TTopovsioon: DoTOGeVTPO-ATOONKELTIKA HEGH YNOLOKDOY OEOOUEVOV
(http://goo.gl/S9FPIS)

> MoyvnTikn €yypoen Tov yneokov dedopéveov otov okinpod dioko (amd A.E.AY.Y)
(http://goo.gl/B3BPV?2)
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3. Avarapdotacn aAQaplOunTIK®OV YopuKTpOV Ko aprtOpov

Y1oy01
Metd v perétn tov keparaiov Ba gioot ikavog/m va:
v oavayvopilelg TNy avoykotdTTo Kot T 6NHocio TG KOOKoToinong YepoKTHpOv
v ovykpivelg ta yopaktnplotikd Tov kodtka ASCII kot tov kmdwka UNICODE
v avayvopilelg Tig duvatdtnteg aviyvevong Kot dtopHmong ceAALITOV KoTd T HETAd00N
dvadikng mAnpogopiog
v avayvepilelg 6t o kddwkag Unicode emtpénet v encéepyacia, Ty amodiKevon Kot
LETAPOPE KEYWEVOL, aveEAPTNTO TEYVOLOYIOG KOl PUGIKNG YADCGOG
v OVOQEPELG TOL TAEOVEKTILLOTO, KO TOL LLELOVEKTILLOTOL TG CUUTIESNG OEOOUEVMV
v enyeig Toug Adyoug cupmicong dedoUEVOY KaL EKOETELG ETYEPTLLOTA Y10l TV ETAEYOLEVN
oovumieon
v HETOTPEMELS AKEPAIOVS 0O TO dEKASGIKO GTO OVUSIKO GVGTNLLO,
v ekteleig 6T0 dVadIKO GVOTN O aTAEG TPAEELS HeTaED aKepaimV
v eEnyelg Toug Adyovug yprions e avomapdoTacT|S GCOUTANPOUATOS WG TPOG 2 GTOVE TPO-
ONUAGHEVOVG OKEPOTOVG
V' OVOQEPELS TEPLOPIGLOVE Y10l TV OVOTOPEGTACT) APLOUNTIKOV TV GTOVS VTOAOYIGTEG
Boowki] oporoyio: koduKomompévo GHVOAO YOPUKTIP®V, KOOIKOTOINGN YOPUKTPOV, K®-
dwcag ASCII, kddkag UNICODE, cvunieon dedopévov yopls andAEL, GOUTIEST dEdOUEVOV
LLE OmOAEWL, TOPAGTACT] CUUTANPOUOTOG O TPOG 2, VIEPYEIALOT.
Ewoyoy: Xmv evotnta avt mapovctdafovTat ot o d1odedopévol TpOmol KmOIKomoinomg
YOPOUKTNPOV KO AVOTOPACTACNG OKEPUIMY OPOULMOY GTOVG NAEKTPOVIKOVG VTOAOYIGTEG.

LpooraOnoe vo. UeTpoels TOo0, OLOPOPETIKG. POt (kepaltaio, mela), apiBuois kot
abufolo Bo, UTopovoes Vo, EIGOYELS T€ EVA TPOYPOLYUC, ETECEPYO.TIOG KEWLEVOD YPHOLUOTOLD-
VTOG T0 TANKTPOAGYL0 TOV vITOLOYIaTH Gov. MV CexGoels va vmoAoyioelS O Ta. abufole Tov
uoipalovror kamoio Anktpa. Ola ta ypouporoe (o, 4, k, M, ...), ot apiBuoi (0,1,2,3, ...) o
aoufolo (# !, @, ...) eivor yapoxtipes.

L1600 dvadika ynoia (bit) ypeialeoar yLo va avamopaoTHOELS 0A0DS TOVG YOPAKTHPES TOD
UETPNOES GTO TANKTPOAOYIO;

Av mpocbéaeis kar to lativikd ypdpote. (kepalaio, meld) Ti TOPOTHPELS,
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3.1 Kodwkomoinon yopaxtipmv

Ot AéEeig Kot ot ppaoels o€ éva Keipevo, onpovpyodvtal amd yapoktipec. Ot YopaKTipeg
opadomolovvTal o cVvora yapakTipwv (character sets 1 repertoires). Evo covolo yopo-
KTHPOV UTOopel Vo TEPTAOUPAVEL AAPONTIKOVS YOpaKkTHPES, optBpovs kot dAla cvppora. Eva
oOVOLO YOPOKTNPOV AEYETAL KOOIKOTOUUEVO GUVOAD YOPUKTPOV OTOV KGOE YapaKTHpOC
avtiotoryiletat o €va cuykekpyévo optBpo mov kaieitor code point. H tiun tov code point,
AVTITPOSMTEVEL TN HEOT TOV YOPAKTIPO GTO KOSIKOTOMUEVO GOVOLO YOPAKTPOV.

Lo wopaderyua,

® 510 KwIkoToUEVO abOvolo yapoxtipwv ASCII, o yopoktipag Tov avemapioTd 10 KEPo-

Aaio ypaupa "A" oto lativiko aledpnro, umopel va. ametkoviatel atov optfud 65(dekoor-
K0 avotnue opiBunong) n 41 (dexoelodixo abarnua apibunong).

® 570 KWIKOTOIUEVO aOvolo yopoxtipwv Unicode, to code point yia 10 yopaxtipa a

efvar 225 (dexooco obvarnuo opiBunong), n E1 (dexocloadxo cdarnuo apiBunong).

To kodkomompéva cOVOLL YOPUKTHP®V, HEPIKEG POPES AVAPEPOVTUL MG KOOIKOGEAIDES
(code pages).

H xodkomoinon yopoktipov (character encoding) sivar o kiewdl mov petatpénet to
code points 6g SVASIKT LOPET] Y0 VO ATOONKEVTOVV GE £VOV VITOAOYIGTH 1 VO LETAO000DV.

Emopévag ta péoa kot o1 GLGKELEG 16000V, 6050V, ATOHNKEVONG KO ETIKOVOVING LETAPE-
povv, amofnievovy kat xepilovrot 0edopEVE KEWEVOL VIO TN LOPQT EVOG KOJKA YOPOKTHPOV
nov anetkovilel kabe yapaktipa ce Evav povadikd aplBpo (code point). H kwdikomoinon peto-
TPEMEL QLTOVG TOVG APLOLOVS G GVLAJIK LOPET, HOTE KABE YOpUKTHPOS VO avTIGTOLYIETOL GE
pio Lovadikn SlopopeTi akoAovBio duadikdv yneinv (cepiég anod bytes).

ASCIl encoding

Codepoint

Encoding

Decimal: 65
01000001
Hex: 41

Unicode
Arial

uTE-8:
01000001
Codepoint
L. L Latin Capital A

Code: Us0041

UTF.32:
01000001 HOO0CO00 HOCOOCO0 HOOOCHON

e 00

Ot 0 3100ed0LEVOL KDIKES YL TNV AVATOPAGTOCT XOPaKTpmV etvat ot kMdukeg ASCIL
ka1 UNICODE.
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3.1.1 Kodwkag yapaxtijpaov ASCII

O kddwog ASCII (American Standard Code for Information Interchange, Apepucavi-
k6¢ [pétvmog Kmdwkag Yo Avrarrayn IIAnpogoprev) eivar éva kmdikomompévo chvoro
YOPUKTNPOV TOV AATVIKOL oA@afnTov. Avantdybnke ot dekaetio tov 1960 omd Tov Apepikd-
viko Opyaviopod I[potvmonoinong, Oote vo ETTPETEL GE YNPLOKEG GLGKEVES VOL EMLKOLVMVOVV
peta&d Toug kot vo eneepyalovral, va amodnkebovv Kot va petadidovy TAnpopopieg oyeTikég
LLE YOPOKTTPES.

Apykd otov kddka ASCII ypnoporotodvray 7 bit yio tv kodikomoinom TV YopaKTipmV
kot to 80 bit yio Edeyyo opBdTTOG KOTh TN peTapopd otoryeiwv. To bit avtd ovopdotnke yneio
wotipiog (parity bit). To anotélespa Ntav va enttpénet v anctkdvion 128 (27) dwapopetikdv
YopUKTNPOV. e kaOe yapaktpa aviiototyiletat évag povadikog apBuog amd to 0 £og to 127.

0-31 YOUPOKTAPES EAEYYOL (U1 EKTUTOGYLOL)

32-63 apiopuoi, kevo, onpeio otiéng, cvpPfola Tpa&emv

64 - 95 KEQOAOLOL AOTIVIKG YPOLLLOTO, KOt E10TKG GOLLPBOA

96 - 127 nel 6 MTVIKG YpaUpoTo, Kot E101K6 cOUBoAa
Decimal Hex Char Decimal Hex Char |Decimal Hex Char |Decimal Hex Char
L] Q MU 32 20 SPACE] | 64 40 @ 96 60
1 1 33 21 1 65 41 A 97 61 a
2 2 34 22 g 66 42 B 98 62 b
3 3 35 23 # 67 43 C 99 63 c
4 4 36 24 $ 68 44 D 100 64 d
5 5 g 25 % 69 45 E 10 65 [ ]
6 (] 38 26 & 70 46 F 102 66 f
7 7 39 27 7 27 6 103 67 @
8 8 40 28 { 72 48 H 104 68 h
9 2 41 29 ] 73 49 ] 105 69 i
10 ) 42 2A ’ 74 4A J 106 6A i
11 B 43 2B + 5 48 K 107 6B k
12 C 44 2C ’ 76 ac L 108 6C I
13 D 45 2D 7 4D ™ 109 6D m
14 E 46 2E 78 4E N 110 6E n
15 F 47 2F 79 4F [+] 111 &6F o
16 10 48 30 o 80 50 P 112 70 P
17 11 49 31 1 81 51 Q 113 71 q
18 12 50 32 2 82 52 R 114 72 r
19 13 5% 33 3 83 53 s 115 73 s
20 14 52 34 4 84 54 T 116 74 t
21 15 53 35 5 85 55 u 117 75 u
22 16 54 36 6 86 56 v 118 76 v
23 17 55 37 7 87 57 w 119 77 w
24 18 56 38 8 88 58 X 120 78 x
25 19 57 39 2 89 58 Y 121 79 ¥
26 1A 58 3A : 90 S5A z 122 TA z
27 1B 59 3B 91 5B I 123 78 {
28 1C FILE & TOR, &0 3C < 92 5C \ 124 7c |
29 1D [GROUP SEPARATOR] 61 ks ] = 93 50 1 125 D }
30 1E AECORD SEPARATOR, 62 3E > 94 13 126 7E -
31 1F 63 3F r 95 Sk 127 7F E

H E L L 0
ASCII (dekadikog) 72 69 76 76 79
Auadik
f 1001000 | 1000101 | 1001100 | 1001100 | 1001111
ATTEIKOVION

Inuovtikd petovéktnpa tov koowko ASCII etvar 0t dgv eivan duvatn 1 avoropdoTacT yo-
POKTNP®V GALOV ah@afnTov ekTd omd To AoTvikd. 'l avtd t0 AdYo ypnoipomomdnke Kot 1o
6000 bit yio v K®dKomoinon XopaKTHP®Y Kot SNUOVPYHONKaY ETEKTAGELS TOV KMOUKO.
‘Etot éywve duvorr n avomapdotaon 128 emmhéov yopaktipov (28=256), mov ypnoomoidn-
Koy amd k6Oe yOpa yuo TNV ovomopaoTaon YPUUUATOY ToL TOmKoD aApafntov, Kobdg Kot
GALOV YopaKTAPOV (T.Y. LOONUOTIKGE GOUPOA).
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ApacTprotyres
1) Avalntnoe — ge aovepyoaio. e Ty OUGAC. GOV - TANPOPOPIES VIO. THY OIKOYEVELD, TPOTOTWV
IS0 8859 ka1 ti¢c Kwdikooelides Twv Windows (m.y. hitps://eoo.gl/LLgPvT, hittps://goo.
gl/mIMzxs). HepinynBeive arov Illivaxa ASCI/kwdikoceiioess (http://goo.gl/DDvhgy).
2) Avolitnoe kou ypnoonoinoe online petotponeic (w.y. Ascii Text to Binary Converter,
http://go0.gl/P4VHht). Avtollacre e GAAES OUGOES TOVTOUO. LVOLOTO.

3) T va dwaxpivers ta. akpapiBuntiid dedopéve. omo to. apiuntixa, Qo meipouatioteic m.y.
ato excel ue t ovovdptnon TEXT (1t kavoov ot ovvoptiioers CODE kor CHAR;)

4) Avayvapion kor 016pOwon opoludtwy kata v axodiKevon i UETadoan SVOOIKNS TANPO-
PopIog UECH TaLYVIOLOD.

3.1.2 Kadwxas yapaxtijpewv UNICODE

O kmdwag Unicode &ival éva moyKoGHI0 6OVOLO (OPOKTI-
pov (universal character set), oni. é&va d1ebvég TpdTuTO TOV TOL-
PEYEL T SLVOTOTNTA KMIKOTOINGONG OAMV TOV YOPUKTHP®V TOV
ONUOVTIKOTEPOV YAMGGMY TOV KOGLOV. ATOGKOTEL Vo givat éval
VIEPCVVOLO OA®V TOV GAAOV KOOIKOTOMMGEMY GUVOAMV YOP0-
KTHP®V OV TapoLGLdfovV TEPIOPIGLOVS Vi XPNOT GE TOAVYAMG-
O1KG VTOAOYIoTIKG cuothpate. Me tov kddka ASCII kot Tovg
WCODe GAhovg kmdkeg TV 8 bit HITOPOVUE VO, AVATPUGTGOVLE GUVO-
MKA povo 256 drapopetikong yopaktipes. Ot mpoteg 128 Béoelg
deopedovtat yio 1o AaTvikd aAPapnTo Kat Leptkd oOpPora, VD
ot vroromeg 128 yia To Tomikd un-Aotvoyevég odlpdfnro.

210 maperlbov, S1apopot OpYOVIGHOL, GUYKEVTIPOCOV SLOPOPETIKGE GUVOADL YOPUKTNPOV Kol
IModpyNoav KOSIKOTOMGELS YU VT (7). EVo 6OVOAO UTOPEL VO, KGAVTTE [LOVO TIC AOTIVOYEVEIG
OVTIKOEVPWTAIKES YAWOOES 1] fia. 1010TeEP YAwaaa. ¢ Amew Avatoris, omwg ta lomwvikd). Avtd
elye G OMOTELEG O LLLOL EPAPILOYN VO NV HTTOPEL VoL VTOGTNPIEEL OAES TIG KMOIKOTOMGELS, OALG
OVTE L0 GUYKEKPLUEVT] KOOIKOTOINGT EXAPKOVGE YloL Vo KOADWEL Oha Ta YpappoTa, onpeio
otTigng Kot TEXVIKG GOUBOAN LLOG GVYKEKPILEVNG YADGGac. EmmAéov, tav cuviifmg advvartog
0 GLVOLAGUOC SOPOPETIKAOV KOOKOTOMNGEMV TNV 1010, 16T0GEAIdN 1) G€ Lo féiom dedopévav.
® O kddwkag Unicode mapéyet £va Leydro, eviaio GOVOAO YOPUKTHP®Y OV EXEL MG GTOYO
VO, GUUTEPIAAPEL OAOVE TOVG YOPUKTHPES TOV OTALTOVVTOL Y10 KAOE GVUGTN A YPUPNG GTOV
KOGO, GUUTEPIAUUPOVOUEVOV TOV apYOiV CUCTUATOV YPUPNS (CPRVOELONS Ypapn,
yotbixn kou aryomtiaki) 1epoyrvpiky ypoph). Eniong mepthopfavet kot dila oOppola wov
YPNOLOTO0VVTAL 6TOL pLofnuatikd, Tig Duoikéc Emotipes Kot ) Hovsk.

® [TAéov, 0 pOLOG TOL EIVOL ONUAVTIKOG GTNV OPYLTEKTOVIKT TOV TOYKOGUIOL 1GTOV KO TOL
AELTOLPYIKA GuoTHROTA, Kot VITooTnpiletal amd Ol o TPOYPELILOTE TAOYNONG KOL TIG
EPOPLOYEG.

® [Ipoteivel évav povodiké apiBpd (code point) yio kabe yopoxtpa, oveEdptnto omod
T0 AETOVPYIKO GVOTNUE, TO AOYIGUIKO Kl TN QUGIKN YAdooo. Ot Tpdteg 65.536 (=21°)
0éoeic kodikmv onpeiov (code points) 6to cuvoro yopaktipmv Unicode amotelovv 10
Baowo IMolvylooowkod Erninedo (Basic Multilingual Plane, BMP) kot mepidapfdvet
TOVG YOPOKTPES TOL YPNCLOTOOVVTAL TEPLoadTepo. H Ty Tov code point mopiotd-
vetat pe to Tpobepo U+ akolovBovpevo and tn dekaeladikn popen g 6€ong tov. [ 1a
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ropaderyuo. oro code point U+0041 avrioroyei 1o "Latin Capital letter A",
® Tlapéyetl emiong ydOPO Yo TEPIMOL EVa EKOTOUUVPLO EMTAEOV BEGEIG KOOIKMV oMpeinv
(code points) Y10 GOPUAAN PORAETIKOVG YOpUKTPES (Supplementary characters).

"Eva 60voLo 1opoKTp®V, TOAATLEG KOOUKOTOU|OELS:

TToAAG mpoTLTO. KmSIKOTOINONG YOpaKTNPOV, OTme ekeiva ¢ oepdg ISO 8859, ypnot-
pomotovv éva. povo byte yia évor yapakTipo Kot 1 Kodikoroinon ivor pior oAy avTioTolyion
™¢ 0€om oL YOPUKTPU GTO KOIKOTOUHUEVO GUVOAO YOPUKTHPMOV LE TOV AVTIGTOLXO LAOIKO
apOuo. o wopdderyua, 1o lotivikd ypauuc A avtiororyiletor atov apifuo 65 mov ato dvadiko
abarnue apiQunong eivor 01000001 (1 byte). ' 1o TpdTLmo ISO 8859-1 awtd dev adrdler ToTé.

>0 Unicode, 6pmc, to mpdypata dgv gival t6co amhd. [Topd to yeyovdg 61t to code point
Y10 TO YopaKkTipo a eivarl Tavto 225 (Sexadikd cvotnua opifunong (1 UH00ET ot dekae&adikn
nopen), otav kwdwonoteitar oe UTF-8, avtinpoconedetar omod 2 byte [(1100 0011 1010 0001),
= (c3al),]. EmmAéov, otov Unicode vrapyovv 816.9p0opot Tpoémot Kodikoroinong tov {Giov xapo-
kmpa UTF-8, UTF-16, UTF-32.

o
ok o il !
21

2D30 2D63 2D53 2D4D ’
&t

e
. \ ) .
5 s S ® i
UTF-16 ) 2D 302D 632D 53 20 4D 00 21 \" )

UTF-8 _) E2B4B0E2B5A3E2B5 93285 8D 21

’UTF-32 ") 100,00 2D 30/00 00 2D 63 00 00 2D 5300 00 2D 4D/00 00 00 21

® H xwdwonoinon yopaxtypov UTF-8 (8-bit Unicode Transformation Format) ano-
telel pio Kmdkomoinon petafintov prkovs. Xpnoipomotel opddes amd byte (amd Eva
LéxpL TécoEpa byte) yio vo ovamapacTioEL To. kootkd onpeia (code points) Tov Unicode.
[No Topaderypo ypnoonotet povo éva byte yo v kwdikonoinon twv 128 ASCII yo-
poktpwv oto ddotnpe tov Unicode U+0000 péypr U+007F, dvo bytes yio yopokti-
pEG 6 TOAAEG opaAdeg aAPAPnToV, Kot Tpio bytes yio Tovg VIOLOTOVS XOPUKTNPES TOV
Baowov [Nolvylwoowov Erintedov (BMP). o Toug Zuuminpopotikong XopoKTipeg
(supplementary characters) -tov omdvia ¥pPNGYLOTOI0VVTOL- XPNCILOTOLEL 4 bytes.

® H kwdwonoinon UTF-16 ypnoomotei 2 bytes yio ke yapoxtipa oto Bacikd [Tolv-
yAoookd Eninedo (BMP), kat 4 byte yio Tovg Z0pmANp@UOTIKOVS XopouKTHPEC.

® H kodwomnoinon UTF-32 ypnoiponotei 4 byte yio GAOVG TOVG YOPAKTIPES.
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ApacTprotyres
1) o onlavovue otny etikéta HTML <meta> v kwdikomoinon uiog iortocelioag; Avali-
THOE TANPOPOPIES TTOVG GOVOETUOVS
(http.//g00.gl/6AVRpR, hitp://goo.gl/taq07r).

3.2 M£0oodor copmicong dedopévev

H ovpmicon ogdopévev (data compression), eival 1 Stadikacio eplopiopov Tov peyédoug
evoc apyeion, MoTe va ypeldleTar Ayotepo Y®Po yio TV amobnKevon 1 ) HETAd00N TOV.

Lo ropaderyua, oy UEIOCEIS KaTA T0 uioy T uEYedog evog apyeiov, UTOPELS va, omoniedoels
TEPLOTOTEPQ, Op)ELD. 0TO 1010 amobnKevTIKG UEGO, 1 Vo, Katefdaels (download) ta apyeio wo ypn-
yopa. (Kol 0To HUIoD TOD KOGTOVS EGV TANPWOVELS YLO. TO KATELAGU,).

[Mapdro mov N yPNTIKOTHTO TOV SioK®V N N TOYVTNTO GVVOESNG 6TO ALdIKTVLO GLVEYX®DG
av&avel, e KPOTEPO CLUTIEGHEVO apyEl VITAPYEL TAVTA KEPSOG (YDPOG, XPOVOS, KOGTOG). H
dadikacio g cupmieons EQUPUOLETOL GUGTNLOTIKG GTO VTOAOYIGTIKG GUGTILLOTO. TTOV PN CL-
pomotobv kot enebepydlovrat Heyalo 6YKo ynolokdv dedopévov (m.y. Google, Facebook), 6mov
peimon Tov ydpov amobNKeELONG CNUAIVEL LEIMON TOV VIOAOYIGTMY TOV ATUITOVVTOL KOl KOTH
OLVETELD LEYAAN EE0TKOVOUNON EVEPYELNG KOl TPOGTOGI0 TOV TEPPAAAOVTOC.

(e I 71

)
m

%
\G;

Xpnaporoigis kaOnuepiva. diapopes texvikes (uedodovg) avumicons onws JPEG (yia
pwroypagieg), MP3 (yia iyo), MPEG (yio. fivteo), kot ZIP (yio. molAd. €10y dedopevav). Av
n uéBoodog JPEG ueiavel tig patoypogies ato £va. 0EKTO T 0pYIKoD TOVG UEYEAOUG, 1 -
TOYPOYIKN GOV Uy ovH (1] TO KIVHTO G0V) UTOPEL VO, AT0ONKEDTEL OEKOTAGTIES PWTOYPAPIES
KOl 01 EIKOVES 0TO OLAJIKTVO UTOPOVY Vo, KoTéfovv 10 popéc mio ypiyopa.

To cvumieopéva dedopéva yo va enelepyastoiv, Tpdta amocvpumié{ovrar (decompression).

Xopmigon Kepévov pe Tov akyopiOpo kmokomoinong Ziv-Lempel

H Pooikn 16é0 ¢ kwdkomoinong Ziv-Lempel eivar 011 68 modhd apyeio (Koplog Kel-
HEVOV), EMOVOAQUBAVOVTOL GUYVE 0KOAOVOIES YOPUKTPOV (Y10 TOPAOELY IO TO APOPO «TOVY).
Emopévag, yuo va gy anofnkevovtot EXavEIANIUEVE, YIVETUL OVTIKATAGTICT TOVG LLE Lo 0Vl
Qopd 670 onpeio Tov gpeavioTnkay ™V tekevtaia eopd. Epdcov 1 avapopd katodapfavet
Mydtepo ydpo amd ™ epdon mov avtikadiotatal, yivetar eEotkovounon ydpov. H avapopd
etvar oy mpaypoatikdmto 600 aplfpol. O TpdTog apBUdS avapépeTol o€ TOGOVE YOUPUKTIPES
TPETEL VO LETPTCOVUE TTPOG TOL TO®, PEXPL TO OMUEl0 OOV 1) TTpONyoUrEV Ppdon Eexvd. O
deVTEPOC aPBLOG AVAPEPETAL OTO UAKOG TNG Ppaong. ZuvnBmg, to péyebog apyeiov Keylévou
LLELOVETOL GTO £Va TETAPTO TOV OPYIKOD TOVG HEYEDOLG.
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ARWAECTIKN CUUTtiES - M anWAECTLKN CUUTiEDN

: : Zupmnieon

- D Anooupnieon - : Amooupnieon
Me Axplfg o

arwAeLa 7 ¥

Zupnieon

AnwALOTIKN CUpTison: Mn anwAeoTiKn CUMRiEon:
Ta Sebopéva PETA TN oupnigon Kat Ta apywd Sebopéva kat Ta Sedopéva
v anocupnieon napovoialovy peTd TN oupmieon ko TRV
anwiewa anooupnieon elvar akpipuwg ta (Sl
| apyelaryou, ewoveg, Bivieo | Bdoes SeSopévwv, nnyaiog kibias, emails,
Eyypacpa, Aoyiotikd pUAA

MEBoBol ZupTrieonc

Mn aTTWAECTIK) CUUTTIEON

m JPEG = RUn Length
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3.3 Avanopdotaon akepaiov aprOpav

‘Evag axépatog aptOpdc pmopel va givar 0etikdg, apvntikog 1 undév. Xpnoponolodue to
oOpporo tov pelov (-), Yo va Tpocdiopicovpe vay apynTikd aképato. Qotdoo, £Vog VITOAO-
YIO0THG pmopel vor amofnkevoel povo mAnpoeopiec o€ bits, To 0moio HTOPOvV VoL £X0VV LOVO TIG
TIEG undév M éva. Emopévag, n amobnkevon tov apvnTikdv akepainv Ge Evov VTOAOYIGTH
umopei va amattel Kdmoto aitepo TpoOTO Sayeiplonc.

3.3.1 un mpoonuacuévor axépaiol

"Evag un mpoonpacpévog axépaiog etvat £vag aképatog ywpic tpdonpo, . pndév 1 Betikdg
(0,1,2,3,4,...). Aev umdpyel VTOAOYIGTHG TTOV VO, LTOPEL VO OVOTOPAGTIGEL OAOVG TOVG AKEPULOVG
appovg (mepot). O péYL6TOG U1 TPOSLUGHEVOS AKEPHLOG EEAPTATAL 0O TOV APLONO TOV
bits ov ypnopomolel 0 VIOLOYIOTIG VIO TNV OVOTAPAGTAGT] 1] TPOST|LACUEVAOV OKEPOIOV
(T0. TEPLOTOTEPQ, GOOTHOTO THUEPD, YpHoLHOTO100V 32 bit i 64 bit axepaiovg).

Me n dvadd ymoia (bits), LTOPOVLE VO TOPUGTICOVUE 2" SIOPOPETIKOVG 1] TPOCTLAGUEVOVG
axepaiovg pe Tiég oto ddotnua 0 wg 2°-1 (yati;).

Avadkd ynoeia (bits) | MeyoAvtepog pn TpococHEVOS OKEPULOG

8 281 =255

16 216-1 =65.535

32 232-1=4.294.967.295

64 284-1=18.446.744.073.709.551.615

128 2128-1 =340.282.366.920.938.463.463.374.607.431.768.211.455
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3.3.2 mpocnuacuévol axépaiot
Ag BopnBodue npodta v MpocHeon dvadik®dy aprdpdv

3
0+0=0 1110 1110 1110
- +0111 >+ 0111 > + 0111
0+1=1
1 01
1+0=1 I
11 11
1+1=0«kot 1 10 KpoTOVLEVO L 1110 1110
_ , +0111 —™ + 0111
I+1+1=1xo I 10 Kpatovpevo 101 10101

® T elvoi vog TPOTHUOTUEVOS OKEPOLOG,
® []0101 TPOTO1 YPNOILOTOIODVTAL VIO, THY OVOTOPATTOCH TOV,
Hapaotaocn nposnipov-pétpov (Sign-Magnitude Representation)
To npdonpo evog apbpov avamapiotatol Eex®PLoTd omd T0 HETPO TOV.
® Toynoio péytotng onpaviikotrag (MSB), etvat to ymeio tpdonpo (sign bit), pe ) oo~
Baon 61t 0 0 givat yio Tovg BeTikog okepaiovg Kot To 1 ylol TOVG aPVNTIKOVG 0KEPUIOVE.
® To vrorowma n-1 bits avtirpocorevovy T0 pETPo (amdrvtn tyir) (magnitude bits) Tov

axepaiov.
> Magnitude bits
+18 00010010
————— Sign bit
~———— Magnitude bits
-18 10010010
———» Signbit
Values represented E Values represented
increase by 1 £ increase by 1
+ + +
----- - e e e e e e
L A A I T T T N T T T T NNN
[0 I T S R VMA@ RN s s Vi o~
PO e Ll e
----- [ ) L R iy
$88::::: BEEE§EE::::: EEE
§§8::::::::§§8::2::::ﬁ
A @D e [ LT B @
- o -0 e -3 D e

Ilapdoracy mpociuov-uérpov: o n=48 bit:

- Ilooot Oetikol axépaior uwopovy va. avomepootafoiy,

- [loiog eivau 0 [IKPOTEPOS KAl TOLOG O UEYAADTEPOS OKEPOLOG TTOV UTOPEL VO, OVOTAPOOTO-
Oci;

- Tt ovpPoiver pe to 0;

- Ioio 7o amotéleayia av mpoaTebet Evog apvnTiKoS aképaiog (T.y. -3) ue évay Getixo (..
10);
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MMopaoctaocn copminpodpatog og tpog 1 (One's Complement Representation)
® To ynoio péyiotg onpavtikdtntog (MSB), sivat o yneio Tpoonpov, pe tn cdupacn ot
10 0 givon yuo Tovg BeTicong okepaiovg kot o 1 Y10 Tovg apvnTIKog oKEPAioVC.
® To vroérhowma n-1 bits avimpocswredovy T0 LETPO TOV akepaion, ®G eENG:
o av o ap1fudg eivar Betikde, To PETPO TOL dideTON 0O TOL LITOAOTO -1 bits.
0 av o aplBpog eivar apynTiKog, T0 PETPO TOL SIVETOL OO TO COUTAPONN. OGS TPOG
1 (avtiotpoo) Tmwv vroloinmv n-1 bits. To copumAnpope og Tpog 1 evdg dvadikov
apBpov Ppioketor evkora av aviikataotadovv Oia to 1 Tov apBuov pe 0 kot OAa To
0 pe 1.

10011011

PLELLLL

01100100

Values represented Values represented
increase by 1 increase by 1

- e

Heauq

o AR A 1 T

o e e e e

+ + + MR NIN NN
Shat aadYah N e
88 D OO e e e
. uuuso . [Py
@8 - = @ . R e
& s = [ rh e
§§8 Hn—np—n§§g- e
. = e . = e
= D = = B e
D= O PRI - ® e

Binary values increase by 1

1'sC I t Rep jon

Ilopacracy couminpouatos g wpog 1: o n=34 bit:
- [Ioo01 Betixot axépoiol pmopodv ve, avaropactadodv,
- [lo1og elvai o puKpOTEPOS KAl TO10G O UEYOADTEPOS OKEPOLOS TTOD UTOPEL VO, OVATOpaTTadEL;

- T1 ovpfoiver pe o 0;
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Mopaostaon svpminpopatog og npog 2 (Two's Complement Representation)

H nopdotoon copminpdpatog og tpog 6vo gival o mo cuvnopéVog TPOTOS avomapaoTo-
ong axepaimv katd ) ddpkela eneEepyociog and Evay VTOAOYIGTY.

® Onmg Kol GTIC TPONYOVHEVEG TOPAGTAGELS, av T0 MSB tov aptBpov eivar 0, o aplOpog
etvat BeTikdg Ko To HETPO TOL dideTon 0o ToL LITOAOTO -1 bits.

® Edv to MSB 10V ap1Bpo0 etvat 1, tote 0 aptBpog etvar apvnticoc. o va fpovpe o pétpo
TOV aPLOLLOV, TPETEL VO VTOAOYIGOVLLE TO GUUTAPOLLO MG TPOG 2 KOL TOV N YOIV TOV
(nhadn Aappavovpe vdoym kot To Tpdonpo). To copmApope O TPog 2 £vog dvadt-
KoU ap1Bpov Ppioketat, eqv avtikataotioovpe 10 0 pe 1 kot to 1 pe 0 (cupminpope g
7pog 1) kot ot cvvéyeta Tpocbicovpe 1.

o [ousuds apnts |
| oupnhipwya wg npog 1
‘-— OUUIATpWHA WS Npog 2
e iNai s
=7 Values represented g Values represented =
increase by 1 increase by 1 .
- it
+ + &
ks 3 o+ e RRBRREYS T
- R L N e B wWON e
C D O e [
Bk . b i
EREl2g: Shc
EEEIZgE: 3-8
S5E|S25 25k
Binary values increase by 1
o
Rearrange
Values represented increase by 1 (from -128 to +127)
i
N +
i e e gt Leind R
R WNE @B e e wa N

:
gggiiiil

Binary values increase by 1 (dropping the carry bit)

600 6000
160 eoee

OrIT ITIT
TIIT TIIT
TeIT IT1e
BIIT TTT0
TIIT II1e

0ee0 eeal
1880 aoal
oreo ool
TOIT ITIT

2's Complement Representation

Ilapdoracy couminpoduoatos og wpog 2: o n=348 bit:
- [l6o01 Betikoi axépoaior umopodv va avamopaotafovv;

- [lo1o¢ givai o WIKpOTEPOS KOl TOI0G O UEYALDTEPOS AKEPOLOG TTOV UTOPEL VO, AVATOPOTTODEL,

- T1 ovpPaiver pe o 0;
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H nopaoctaon ocopnrinpopetog g wpog 2 givar quTi) IOV YPNCIHOTOLEITOL TEPIGGOTEPO
Yl
® Yrapyel LOVO Lo ovamopaoTact) Yo Tov optipd Undév.
® AlgukoADVEL KOt 0AOTTOLEL TOAD TNV EKTELEST] TOV OPLOUNTIKOV TPAEEDY, TOGO Y10 TOVG
Beticong, 660 Kot Yo Tovg apynTikovg apdpovs. H agaipeon pmopet va yiver kdvovtog
aPYNTIKO TO 0VTEPO oPBUS Kot TPOGHETOVTAG TOV GTOV TPMTO.
Lo mopaderyuo. 11-5=11+(-5).

11 0000 1011 0000 1011
-5 —= -0000010] — 11111011
0000 0110 —= 6

Me v opdda oov Bo. gyolidoere Ty mopokaTw E1KOVO,

Sign-Magnitude
A 1111 1111 (-127)

1111 1110 (-126)
1000 el (-1) 1’s complement 2's complement
1000 0000  (-0)
0111 1111 (+127) 0111 1111 (+127) 8111 1111 (+127)
0111 1110 (+126) 0111 111@ (+126) 0111 1110 (+126)
0000 0001 (+1) 0000 0001 (+1) 0000 6001 (+1)
2000 0POR (+e) 2000 0000 (+0) eeee oeee (+0)
- 1111 1111 (-@) 1111 1111 (-1)
Increasing 1111 11186 (-1) 1111 1110 (-2)
binary wrap || San |l | e 5
.
codes around | ..... cee [4q] eee-- -
1000 0001 (-126) 1000 @001 (-127)
1000 eeee (-127) 1000 0000 (-128)

3.4 H évvowa tng vepyeitiong

TR v 1306... 1307... | [...32.767...-32%8...| | _-32767...-32.%...

7ol B IS
—H

Me 6motov Tpomo Kt av Toptotdvovtor ot aplfpol o€ £va VITOAOYIOTY], VITAPYEL TAVTA £Vl
avATEPO Kot £VOL KATMTEPO Op1o 6To HeyeBoc Tovg. Ta dpra eEapTdvton amo:

® 7oV TPOTO TAPAGTOONG TTOV YPNOLLOTOIEITOL
® Tov aplipd TV Svadikov yneiov (bits) mov datifeton yio Tovg aplpovg ovtodg

O 6poc vrepyeiron (overflow) ypnouonoteiton yio vo Teptypayel TV TEPINTMOGT TOL TO
AMOTEAEGLO. Lo TPAENG PPIoKETAL EKTOS AVTAOV TOV 0plmV (EKTOG TOL ELPOVE TAOV).
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Lo wopaderyuo, av évag vroloyiatig ypnoipomorel n=_8 bits yio. v amobnkevon twv Betikoy
OKEPAIYV (U1] TPOGHILOTUEVOL OKEPOLOL), TOTE O UEYOADTEPOS aPIOUOS OV UTTOPEL Vo, omol-
kevtel eivar o (11111111),=(255),, Kabe mpoordbeia amobijrevong ueyoiitepov axepaiov
amo 10 255 -ypnoyuomoidvros 8 0vaikd yneio- Go. 00nynoeL o€ VIEPYEILLOT.

2y aplOpnTiky pE TOPAGTAUGT CUPTANPAONATOS O TPOG 0VO, 1 VIEPYEIAON GUVIEE-
TOL [LE T1 LETOPOPA KPUTOVUEV®V 0O Kot TPog T HE0M Tov yneiov HEYIGTNG GTHOVTIKOTNTOG
(MSB), katd ) didpkela TG TpOSHESTC.

To Tep1660TEPA VIOLOYIGTIKG GUGTNLLOTO YPNGULOTOLOVV SIPOPETIKO TAN00G yneimv yio
™mv mapdotaon Kade TOmov aplipdy, £T61 MOTE VO, LELMGOVY THV THUVOTNTO CROAUATOV OTO
vrepyeilon (Ko TauTdypova vo. eE01KOVOUNGOVV YDPO, EPOGOV OEV YPNGLOTOLOVV Y10, OAOVG
ToVG ap1Opovg To 1010 peydAo mAn0og yneinv). Ot TpoypUpHATIOTEG EMAEYOLV Y10 KAOE ap1OUd
7oL ypeldfovTaL ToV KatdAAnAo Tomo.

2Tov mopakdtw mivakxoe wopatipnoe to uéyebog kai to e0pog tiumy otn C++.

Type Bits Range
int 16 -32768 to-32767
unsigned int 16 0 to 65535
signed int 16 -32768 to 32767
short int 16 -32768 to 32767
unsigned short int 16 0 to 65535
signed short int 16 -32768 to-32767
long int 32 -2147483648 to 2147483647
unsigned long int 32 -2147483648 to 2147483647
signed long int 32 0 to 4294967295
float 32 3.4E-38 to 3.4E+38
double 64 1.7E-308 to 1.7E+308
long double 80 3.4E-4932 to 3.4E+4932
char 8 -128 to 127
unsigned char 8 0 to 255
signed char 8 -128 to 127
ApacTyploTyres

1. 270 TopoKaTw TOPOOETYUOTO. XPHOUOTOLODVTOL OPIOUOL UE TAPAGTACH COUTIHPDOUATOS
¢ Pos 2 ka1 opiOuo ovadikwv yneiov n=6 bits. Melétnoe mpocentiid T, OPAIETYUOTO.
KO L€ TV OUAO0 GO KOTOYPOWTE TO. GOUTEPCOLUOTO. OOG.
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Napdbeyua 1: 14+9

32

a4
1449
(0) (o) ﬂfpmupsw}
4= 0 1 1 1
9= 0 1 0 0 +
/:0} 0 {0] 1) o (© 1 (0 1 =23

| E£epXOHEVO KPATOUHEVD | [ Empxéueva KpatoUpevo

Ewoepyopevo kpatoipevo=0, efepxopevo kpatolipevo=0 = owotd anotéAsopa

Napdbeyua 2: 25+18

25+18
1) /) (o) /] /) ro)’-) /) (Kpnrouu:m)
25= i 0
18= 0 1 +
1 0 1 (0) {0) 1. (0)

=-21

i Eﬁapxéumxpumﬁuevo | | Ewapxduwoxpmouusvo

Ewoepydpevo kpatolpevo=1, efepydpevo kpatodpevo=0 = AdbBog anotélsopa

(Mpoodeon Getikuv TeAcotéwv: Yrepyelhion av to mpéonuo tou Aéguaroc eivon 1)
Mapdbeiyua 3: 17-13=17+(-13)
17+(-13)
{1) {0) (OJ fi} (1} (KWWUHEW}
17=
-13 = +
=4
‘ E€epyOpevo kpatoluevo | l Etospxéuzuo KpoToUpEVD
Ewogpyopevo kpatolpevo=1, efepxopevo kpatolpevo=1 < owotd anotéAeopa
Napdabeyua 4: -8-31=-8+(-31)
32 16
-8+(-31)
{o) {o) (OJ {0) {O} (Kpﬂmuueva}
8= 1 1
-31= 1 0 +
1) o {0} 1 =25
l E£epyOpevo KpaToUpEVD [ [ El0epXOHEVD KPOTOUEVD

Ewogpyopsvo kpmouueuo-n efepyoduevo kparolpevo=1 = AdBog anotéleopa
(Mpdadeon apvn Acatéwv: Yrepyelhion av to npdonuo tou Aéoparoc elvat 0)

Epwrtioeig
1. Tti dnpovpymBnke to cuotnua Unicode;
2. Tt evvoovpe e TOVG OPOVE KGUUTAPMLLO MG TPOG 25 KoL KTOPAGTUCT GUUTANPOUOTOG
OG TPOG 2»;
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3. [og mopiotdvetol e TopaoTacT) CUUTANPMUATOS O TPOG 2 0 aképatog optduog -17 og
évav VTOAOYIOT e PKog AEng 16 bits;

4. Tievvoovpe e Tov Opo «uTEPYEIMOT»;
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4. Avomopaotoon eiKoveg

Y1oj01 .

Metd v pedétn tov kepolaiov Oo eioat tkavog/m va:

v OLOKPIVELG TOL TAEOVEKTNLLOTO KO TOL LELOVEKTAMOTO HETAED SLOVUGLOTIKMV
KOL YNPLOYPAOIKAOV EKOVEOV

v OVOQEPELS TOL YPOUATIKG LLOVTEAD OVALOYOL LLE TN YPTON TOVG

v ovoyvepilels Kol avamaptotds o ypdpate og "dekoesadikn" popen

v 6uoyeTilels TIg vvoteg avaAvom kot BAOog ypOUUTOS MG TPOG TNV TOLOTNTO. Kot TO EYEHog
TV apyeiov

V' OVAQEPELG LOPPOTLTIONG OPYEIMV SLOVUGLOTIKMY KO YNOLOYPUPIKMY EIKOVMV

v GLYKPIVELS KOt ETAEYELS TEYVIKEG GUUTIESTG

v OVOQEPELS TNYEG YNPLUKDV EIKOVMV

v yepilecol To GOPOTH KOL TV YNOLUKT QOTOYPOPIKT LYV Yo TV EIGOYMYT GTOV VIO~
Aoy1oT EIKOVOV AT TO PVGIKO KOGHLO

v HETATPEMELS EIKOVO KEWWEVOV GE YOPAKTIPES HE KOTOAANAO AOYIGHIKO

Baown oporoyia: AlovucHATIKY EIKOVE, YNOLOYPUPIKT EIKOVE, avalvot, Pafog ypdpotoc,
ovumieon,

Ewayoy: Zmv evomta ovt) 6o copminpooelg kot 6o epufadovelg tig yvdoelg cov yio
™ oAy, anobrkevon Kot encepyacio eikOVaV pe T PorBeta Tov VIOAOYIGTN Kol GAL®Y
YNPLOK®OY GUGKEVMV.

Ot gicdveg OTMG Kot OA T0, GAAC SEGOUEVE GTOV DIOAOYIOTY OVATOPIOTOVTOL GE YNOLOKN
Hopen ave&dptnTo amd ToV TPOTO dNUoVPYIoG TOVG.

2NV TEPINTOON AUEONS GUANTNG LG EIKOVOGS (TT.). LLE POTOYPOPIKN UNYOVT) EYOVLE apyIKE
avoroykd dedopéva (amd To Qakd) To 0Tolo LETOTPETOVTOL Kot aodnKevovTal ynelokd. v
TEPIMTTOON TG SNUOVPYING LG EIKOVAS L€ TOV VITOAOYIOTY, OVAAOYO OO TOV TPOTO TNG oMLt
ovpYiag NG £XOVUE SOPOPETIKOVG TOTOVG EIKOVEOV:

® yaptoypaeikég 1 ynewypaeikés (bitmap graphics) kot

® Sovuopotikég (vector 1) draw-type graphics 1 PostScript).

PostScript type Bitmap type

4.1 Kotnyopies ypogik®v (O10VUGHATIKA, YNOLOYPAPLKE)
Ot ymotakég eidveg mov PAEMES GTOV VITOAOYIOTH UTOPEL v lvat:

®  YNPLOYPUPIKES EIKOVES, OIS OL POTOYPOPIES 1] 01 EIKOVEG TOL TPOEPYOVTAL ATd YNQ1-
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0moiNoN HEG® GOPMTI 1) TOL ONUOVPYELS Le TPOYPAULATO (OYPOPIKNG (YLt TOPAIELYUC.
MS Paint, KolourPaint)

® JLUVUGHOTIKA YPOPIKA, 61tm¢ Ta nepiocotepa Clipart 1 Tor 6y€010. 1oV ONOVPYELS LE T
epyolreio oyedioons otovg eneepynoTég KEYWEVOL.

Ynowypagikés 1 Xaptoypagukés eikoves (bitmap images): Ot yneloypoeikés eKoveg
0pYOVAOVOVTOL G £voL 0pHOYMVIO TAEYLOL OO YPOUATIOTEG YNQIdES TOL OVOUALovVTaL EIKOVO-
otoyyeia (pixels). To ewovootoryeio (pixel, cuvtopoypagio tov Picture Element) eivot to pukpod-
TEPO OTOLYELMOES KOUUATL LLLOG WNOLOYPUPIKNG EIKOVOG, 1) OToia
umopet vo amoteleitol amd ekotoppvplo pixels (éva megapixel
elvar éva. exorouuvplo pixels). T v meprypaen tov kabe pixel
anofnkedovtal TANPOPOpieg TYETIKG Ue TO YpdLA TOV (dompo,
Lowpo, arxdypwan tov ykpt 1 Eyypwuo). H modtra g yneto-
YPOQPIKNG IKOVAG eE0PTATAL OO TNV TUKVOTNTO TOV EIKOVOGTOLYEI®MV KaO®E Kot Tov aptdud tmv
YPOLATOV TTOV £x0oVV ypnotponomBet, kot emnpedleton amd v adEnon 1 pelwon TV PLGIKOY
g daotdoewv. Emiong, 6tav peyedoverar (zoom), To avBpodmvo patt apyilet va dtakpivel ta
pepovaopéva pixel Tov ) cuvBéTovy.

Ot ekdveg TOTOL bitmap mapdyovtatl: o) amd Ol o TPOYPAaLLoTe dNovpyiog Kot emesep-
yaoiog ewovog B) e ynelomoinen cUPATIKOV EIKOVOV LECH GaPMTH V) LE COAAYT EIKOVOV
anmd v 006vn ToL VITOAOYIGTN e TN Pondeln KATAAANAOL AOYIGUIKOD O) HE XPNOT YNOLOKTS
QOTOYPOPIKNG UNYXOVIG €) LE GUAANYT] EIKOVOG Bivieo 1 TnAeOpaomg. O yapToypapikég elkdveg
etva KoTOAAAES Y10 TPLGOIAGTOTEG KOl PMTOPENMOTIKES OMEIKOVIOELS, KaOmG dtafétovv peyd-
A0 QAGLO SVVATAOV YPOUATOV KoL VYNAO ETITEIO GKIAGEMY 1) AETTOUEPELDV.

AwavuepoTikd ypagikd (vector graphics)

Evd 10 Poacikd dopkd otoryeio oG yneloypaetkig eikovag ivol to eikovoostotyeio, to
SLOVOGHATIKG YPOPLKA GLVTIBETOL A YEMUETPIKA oynpoTa (onpeio, Ypoppés, Koumoles, op-
Boyovia, elleiyelg, TOADY®VA K.0.) TOL TEPLYPAPOVTOL [ HodnUaTikod Tpomo, pe T fondeia
GUVTETAYUEVOV, YOVIOV Kol omootdoemy. To péyebog toug e&aptdrol omd v molvmAokdTnTo
TOV GYNUATOV TOV TEPLYpAPovV. Etvol onuovTikd pikpdtepa 6e G0N LE TO. AVTIGTOLO YOop-
TOYPAPIKE apyelo, eneldn amodnikevovial Povo ot TANPOPopies mTov eival omopaiTnTeES Yo TOV
oyedo Ul TOV oYNUbTMVY.

® To dovucpatikd apyeio Topéyovy SuvaTdTNTEG AAAUYNG LEYEDOLGS KOt TEPIGTPOPNG TOV

oYNUATOV, Yopig va Tpokalodvtal aAloidcelc. Ta véa apyeia dtotnpodv avarrointa To
Bactkd yapoKTNPLOTIKA TOVG (CYETIKES JIOOTAGELG Kol OYETIKN OEon).

® ['wa n dnpuovpyic vOG GYNLATOG EXLTPETETAL O TPOGILOPIGUOG EVOS LLOVO YPDUOTOC 1] YE-
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wopo pe ypopoatikn dtapadon (color gradient), oAl dev ival duvari 1) EVOOUATOON
QOTOPEAMOTIKNAG TOOTNTOG (06 avTibeon ue TIG YOPTOYPOPIKES EIKOVES OTOD UTOPELS VO
0AAGEELS TO ypdua oc kGl pixel).

® To StovuopoTIKG Ypaeikd givar ave&dpmra aviAiveng (resolution free) kot mpocappolo-
VIO oV TOHOTe 6TO PEYEDOG Kot TV avEADGT) TOL HEGOV TOL TPOPAAAOVTOL 1] EKTUTMVOVTOL.

S
Bitmap  Vector

Jpeg .gif .png .svg

S

ApacTyproTytes

1) 1.4.1 ®E-1 Emelepyooio Awovoouotixig eikovas, IIAEIAAEX/Nypnideg-TIloivuéoo.
(https.//g00.gl/9tIKG7)

2) 1.4.1 ®E-2 Anquiovpyio. drovoouotixod ypopikod, IIAEIAAEY/Nypnideg-Tlolvuéoo.
(hitps://goo.gl/rvRC3d)

3) 1.4.1 ®E-3 Anpuovpyio Pneioypopixod ypapikod, IAEIAAEL/Nnpnidec-Ilolvpéco
(https://g00.gl/2XS5va)

4) 1.4.1 ®E-4 Eleyyog yopoxtypiouikay Yneioypopuns eixovag, IIAEIAAEX/Nnpni-
oeg-TloJvuéao. (hitps://goo.gl/lutglR)

5) 1.4.1 ®E-5 Mapopés Aravoouatikis - Pnpioypagixng eixovag, HHAEIAAEX/Nypni-
oeg-Tlodvpéaa (hitps://goo.gl/abDMp7)

6) 1.4.1 DE-6 To oravpoleco tov diovoouatixod ypopixod, IIAEIAAEL/Nypnidec-IloAvué-
oa (https://goo.gl/ZBstJM, hittp://g00.gl/247ZV5x)

7) 1.4.1 ®E-7 To arovpoieo g ynpioypapixng eixovog, [IAEIAAEY/Nnpnides-Ilolvuéoa
(https.//g00.gl/ZsDOpY)

8) Xpnowomoidvrag 1o uabnoiaxo avieiuevo @wtodevipo: Aiodpaotiy Epapuoyn onui-
0VPYIAS YNPLOYPOPLKWDV KO OLAVOOUOTIKDY E1KOVQY (hitp://g00.2l/b1hhsJ), Ba ovykpiveig
TIG ODO UOPPES ETKOVOG.

9) Evog amd to0g o Ko1vods HopPOTOTONS O10VIGUOTIKWDV YPOPIKOV EIVOL TO. KAUOKODUEVO,
orovoouatixa ypopixd (Scalable Vector Graphics, SVG). Ilwg o ta evoouorwoes oe
oerioeg HTML,; Oo avolntioeis tinpopopies kai Qo vlomoinoeis dpootnpioTyTes oTo mo-
paxarw tutorial (http://go0.gl/rzsMES).

4.2 Xpopotikd Movtére (RGB, CMY 1 CMYK, HSB)

T v Teprypagn] TV YPOUETOV GTOV VTOAOYIOTH YPNCILOTOI0VVTOL S1dpopes pebodoro-
yieg Ko povtéda. ‘Exovv okomd va cuvdécouy Ta ypmdpata pe HeTaPAnTéc 1 aptBpodc 1ol mote
va eptypaeet k6O ypdpa pe axpifeto. Ao eEETAGOVLLE TO TO GNUOVTIKA YPOUOTIKA LOVTEAQ.
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To ypopatuko povrého RGB

Me 10 poviého RGB mepiypdoetor n ypopotiky éviaon kabe
KOUKKIOOG YpNOWOTOIdVTAS Tpio Ypopatikd kovaiw: Kokkivo
(Red), [Tpdowvo (Green), MaAe (Blue).
Ola ta ypopato Kobopilovior and Tpelg HeTafANTEG U TIHEG
0-255 otromoieg cupPforilovv v évtaon Tov Kabe facticov ypdRITOG
e TPMTO TO KOKKLVO, dEVTEPO TO TPAGIVO KOl TPITO TO UTAE. Anput-
ovpyovE YpodLa EeKvavTag omd To pawpo (0,0,0) kot katadyovtag oto dompo (255,255,255).
Bdioet g avoroyiog Tov TPIOV anTOV XpopdTomv npom')movv 6L TOL LTTOAOLTO.

Lo mopaderyua:

Kérwavo: (255,0,0) [ Er——
IIpdaro: (0,255,0) T

ENEEEEEN i
Mmrie: (0,0,255) EEEEEEEE

| LE N 0 Sl i
Kitpvo: (255,255,0) i
Taidédio: (0,255,255) Fereree- lEE =S
Magenta: (255,0,255) 5 Gt |W;:c.:mm =2

Toproxali: (255,102,0)
To ypopatucé povrého CMY 11 CMYK

210 ypopotikd povtéro RGB, ta ypdporta dnpovpyodvrot tpoché-
Tovtog G H 000vn (vroloyiamy, kivnrod, thiedpoons) amotehel mnyn
QWTOG OV Umopet va. dnpovpynoet ypdpote. OUme eTeldn 1 EKTVTOE-
V1] 6eMdaL deV EKTEUTEL MG, 01 GVOKEVES EKTHTTMONG YPNCLLOTOLOVV TO
ypopotikd poviédo CMYK.

Mze 10 uvdvacud peravidv kvavov (Cyan), patlévra (Magenta) kot
Kitpwvov ypopatog (Yellow) ot ektommtéc kat To Tumoypageio dnpovp-
youv Ok Ta GALa ypdpaTe, oAl emedn To pavpo (Black) dev pmopovoe
va mapayfel (Adyw atédelng Tov pekavidv) mpootébnke, ki £tot mpoékvwe to povtého CMYK.

Orav Oéleic vo. petapépeis oto yopti 1o ypouoeto. s 000vng oov, mPETEL Vo, YpoIUOTOTEIS
70 ypouotiko pwoviélo CMYK.
To ypopatké povrého HSB

Me 11¢ pebodoroyieg HSB (Hue, Saturation, Brightness) kot HSL
(Hue, Saturation, Lightness) pmopovdpe vo kafopicovpe v anodypmon
(hue) pe yoviakodg 6povg (omd 0 £og 360 Pabpove) Kat TG mapopLe-
TPOVG KOPEGHOV (saturation) kot eotevotntog (brightness) 1 okioong
(lightness) wg mocootd et To1g Y.

O KOpesOG AVOPEPETAL GTNV TOGOTNTO TOV YKPL GE EVEL YPOLO KO
npocdopilel ™ Lwvtavia tov. o mapddetypa, pe kopeopud 100% 1o
ypopo gival kabapo, evod pe 0% Gompo, Ladpo 1 Ykpt ovaloya e T Pacikr andypmon).

H potewvotto avagépetar ot AevkdtTa 1 6TV €VIaoT) €vOg YPOUOTOG KO TotKilet amd
KaBapd Aevid péxpt pavpo. I mapddetypo potevotnta 100% (1] oxiaon 0%) divel Aevko Kot
avtiototya potewvotta 0% (1 oxiaon 100%) padpo, eved 1o 50% amodidet kaboupd xpdLo.

To povtého HSB (1 to HSL) Baciletor oty avBpdmvn avtiinym tov ypopdtov Kot oyt
otig TipéG RGB twv vroloyiotdv 1 to mocootd CMYK 10V eKTumT®TOV.
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ApacTyproTytes

1) Oa ovvbéoeic kot Bo avodboeis amoypOoELS OE O1GPOPO. YPWUOTIKG TPOTVTTO,
(m.y. http://g00.gl/iPHPOR, http://g00.gl/NvSkF'1)

2) 1.4.2 OE-1 Xpwuotiko Moviélo eixovog, TINEIAAEY/Nypnideg-Tlolvuéoo.

4.3 Xapoktnprotikd (Avaiven, Babog ypopotog, Méyedog sikdvag)
Avaiven (resolution)
O 6poc avarvon gwcdvag cuvnBog avapépetarl o dHO TPAYUOTOL:
® MéyeOog Ewkovag (Image size): api0pog tov pixel mov cuvOETouy i 1Ko vo. Ko tpocdt-
opileton amd To TAGTOG Ko TO VYOG TG E1KOVOG (o€ pixels) 1| amd 1o Guvolikd aplBud Twv
pixel. o mapddetypa, pio eikove mov eivar 3.648 pixels mhdtog kot 2.736 pixels vyog
(3.648x2.736) mepiéxet 9.980.928 pixels (1] 10 Megapixels). Ogo avéavovy ta megapixels
TOV VIOGTHPILEL 1] GVOKEVT] AYNS OTH POTOYPOPIK) GOV UNYaVH] 1] TO KIVHTO GOV, TO00
avéaver o uéyiato ovvato uéyetog e E1kovag.
® Avdivon swkévag (Image resolution): Tokvotnto dSdtaéng TV EIKOVOGTOLEIOV LEGT
OTNV EKOVOL (0p1OUOS TV EIKOVOTTOIYEIWY TOD EUPOVICOVTOL OTH HOVAAQ UHKODS) Kol
petTpiétan og eikovootoryeio ava tvtoa (pixels per inch, ppi).

Mio. eikova 1600 x 1200 pixels pe avalvon 300 ppi, Qo torwbei e uéyebog 1600/300 x
1200/300 = 5,3 x 4 ivtoeg 17 13,46 x 10,16 cm. Av avtifeto tonwbei oc avaivon 180 ppi, i ido.
eixova o Exer péyebog 16007180 x 1200/180 = 8,89 x 6,67 ivigeg i 22,58 x 16,94 cm.

Qo mpénet va onpelmbel, OTL 1 aVAADGT TG EIKOVOG EIVOL SIPOPETIKH OO TNV AVAAVGT TNG
GLOKEVT|G TTOV YPNGLULOTOLEITOL Y10l TNV TOPOVGIAGT TNG.

O 6pog ppi (pixels per inch, gikovosTorycio avd ivion), ovaeépeTal GTNY AVAADGY LLOG
ewkovag (otav supoavileror oty 00ovn), | 6TV avéiven g 00ovng.

O 6pog dpi (dots per inch, kovkkideg ava IvTea), AVAQEPETOL TV OVOAVGT TOV EKTUTIMTN
ko kafopilel mooeg Kovkideg peraviov (dots of ink) Bo tomoBetnoet Tdve o€ pio GuyKeKPYEWN
ddotoon (ovd tvtoa) 6to yapti, 0tav 1 eikdva extordvetotl. O 6pog dpi dev avticToryel dueca
LLE TOV ppi, £MEWN EVOG EKTVIOTNAG UTOPEl VoL TOTOOETHGEL OPKETES KOVKKIOES V1oL VOl avaapdryet
éva pixel. Avtd copfaivel emedn] ypNOYLOTOOVV EVav TEPIOPIGUEVO aPlOUO EYYPOU®Y pEAO-
VIOV Y10 VO, AVATOPAYOLV L0 EIKOVO, TOV OTOTEAELTOL 0T EKOTOLUVPLO. Ypodpata. H peyaivtepn
avéAivon (dpi) evog eKTUIOTI, TPOGPEPEL OUOADTEPT XPOUATIKY HETAPACT OTNV EKTUTMUEVT
eidva, EPOcoV 1 £1KOVE, £yl KATAANAN avéAvon (ppi) TOv Vo TPOCREPEL PEYAADTEPT] AETTO-
UEPELQL.
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20 x 20 px 40 x 40 px 200 x 200 px

Balos ypouarog (colour depth 1 bit depth)

To BaBoc ypopatog oxetileton pe tov aplBpd tov ypoudtov mov givol Stubéoiua yo ™
onuovpyla poag swovac. Kabopiletar and tov apBpd tov bit mov ypnoipomotodvat yio T
YPOLOTIKY TEPLYPOPT| EVOC pixel.

"Etot o gwcovo, pe Pabog ypmpotog 8 bits anodidet 28=256 ypdpata, evd pe 16 bit amodido-
vian 2'4=65.536 ypopora. 1o wapaderyua, wao aonpouovpn sikove (black and white) ypnoio-
wotel 000 ypauaza. (1 bit fabog ypouarog), eved [io LOVOYPWUN EIKOVE, € OTOYPWOOELS TOV YKPL
(grayscale) ovvibwg ypnoworoiel 256 ypauoto. 1100 TELEO YPOUATIKY OTOSOCT TPAYHATIKOD
ypwuotog (true colour) amontovvron 24 bit, omote N e1koOVO dabétel mepimov 16,8 exoTopvpio
(2% ypdpaza.

4lelals

246 True color 16 Bts " High color £hits (no-mndex) This

2bis T l l\

MéyeOog apyeiov ynpioypapikis etkoévag

H ewéva, ave&dptmra amd to oynpe e, KATaAapPavel 1o xmpo evog opBoydviov Tapadin-
Aoypéppov mov Ty mepParet. H amattodpevn yopntikotnto yio Ty anofiKeuon oG eIKOVaS
Tomov bitmap divetat and ™ oyéon:

M¢éye0og apyeiov (bytes) = [ITA00g sikovosToryciov (pixel) x Xpopotiké Badog
(bit/pixel)] / 8 bit per byte
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Name: |PowerPaint Background { i — |
Preset: | PowerPoint Background Cancel
Save PresetL..
Width: (1024 Pixels 5 ey
To péyebog oo poivetar kot Height: | 768 Pixels
OTO UEVOD OTTO TO TPOYPOLYLO. Resolution: 300 Pixels Inch
emelepyaoiog eixovag Photoshop Color Mode: | RGB Color 3| | Bbit
m.y. yio. ewéva RGB (24 bit). B - Inage Stee:
[&] Advanced 2.25M

Color Profile: | sRCB IEC61966-2.1

Pixel Aspect Ratio: = Square Pixels

ApooTnproTnTeg

1) Iooeg Aéeis aliler o erovo. (m.y. 800x600 pixels) otov yneioxo koouo,
- ortovikn (aompouovpn-bitonal) ue fabog ypaouozos 1 bit
- LOVOYPOUT OE OTOYPWOTELS TOV YKpt (grayscale), aovibwg ue fabog ypauotog 8bit
- éyypoun (high color) ue pabog ypauozos 16 bit
- éyypoun (true color) e fobog ypauarog 24 bit

2) Oa eméuPeic orov kadika kor Go. aAlalels ta ypaporta o€ exoves ue fabog ypawporog (1bit,
2bit, 3bit)(hitps://goo.gl/i4nXdD, hitp://go0.gl/cKpgBI)

3) Oo cLYKPIVEIS EIKOVES UE EVTOVES TOIOTIKES OIOPOPES OE OLAPOPES OvoADaelS Kot Loy
ypouorog (my. http://goo.gl/alURQ3, http://g00.gl/gkQPuF)

4) 1.4.3 ®FE-1 Baboc Xpaouaroc Pnotoypogixis eixovag, TIAEIAAEY/Nnpnideg-Iloivpéco.
(https://goo.gl/MsT0ds)

5) 1.4.3 ®E-2 Avétvon Pnpioypopixne eixovas, IIAEIAAEX/Nnpnidec-Tlolouéoo
(https.//go0.gl/93UdK4)

6) 1.4.3 ®E(1): d1opopés yneioypopikdy kol d1avoouatik@y ypagikav, Nikolob A.(2015)
(https.//goo.gl/TvdveM)

4.4 TOmor apyeiov eikdvag - Zopmicon

H avantoén tov epappoydv dnpovpylog Kot enegepyaciog sucovag £yve otadiokd Kot &e-
Kivnoe mpv v KobiEpmon Tov Ypapikod mepPaAlovTog entkovmviog. Xto mepPailov TV
vroAoyloT®v Macintosh kabiepmbnie 1 popeomoinon (format) PICT yio ta apyeio ypopikov
oe Oheg T1g epoppoyéc. H opotopopeia ovt ékove e0KoAN T HETOQOPE EKOVOV peTaly Ot-
aPOPETIKMV £pappoydv. To woxvpd yapakmpiotikd tov apyeiov PICT etvar 11 propodv va
SoEPIoTOHY TOVTOYPOVA YOPTOYPOUPLKES KOl SIOVUGHATIKEG EIKOVEC.

Avtifeta oto ydpo twv PC vapée o oxetiky avapyio. Kabe etatpeio dovleve aveEaptn-
10, L€ OmOTEAEGLLO. VO ONIovpyNOoHY TOAAES SLUPOPETIKEG LopPoTOaels. MOALS Ta TEAELTALN
¥povia kabiepabnke 1 popeomoinon BMP péoa and to nepifdirov tov Windows kot amoteAel
TPOTLTO Y10 TIG XOPTOYPOPIKES (bitmap) ekdvec.

O1 mivakeg 6T1c emdpeveg GeMO0G avaPEPOVV TIG KOOIEPOUEVES LOPPOTOMGELG TOV OpYEi®V
YPOPIKMV OV YPNGOTOIOVVTIOL OO T TEPIGOOTEPO dradedopéva epyaeio dnpovpyiog Kot
eneepyaciog elkovac.
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A6 6ca avapéptnkov oty Tapdypapo 1.4.3 mTpokimtel mog Yo TV enelepyacio TV €1
KOV@V arattodvrot:

O UEYHAAN VTOAOYIOTIKT| 15YD,

O UEYOAN YOPNTIKOTNTA Y10, TNV 0T0ONKEVGT] TOVG,

O UEYAAOG YPOVOG LETOPOPAG HEGHD SIKTOMV.

Etvat amapaitntog Loumdv o meploptopldg Tou peyébong Tav apyeimv eKovag MoTE Vo, givat
gvkola dtayetpioa. H dtadikacio avth givatl yvmoth o¢ ovpmieon (compression) Kot VAOTOL-
etton amd 101cd Aoyiopikd. o ) enelepyacio N EKTUTOON TOV GUUTIEGHEVOV opyeiwv etval

AmoPOiTNTN 1) ETOVAPOPE TOVG 6T0 apykd uéyebog. H aviiotpoen dtodikacio AyeTal anocv-
umigon (decompression).

INa va yiver katovont 1 évvola g ovpumieong Ba npénet va avarvcovpe dHo Pacikég mo-
POLETPOVG:

a) Adyog ovpmicong

Exopélet o fabud mov cuumiéletar éva apyeio Kot 1GovTal e T0 AOYO TOL GYKOL T®V ap-
YIKOV OEJOUEVMV TTPOG TOV OYKO TOLG UETH Tn cvumieon. Edv €évag adyopibpog vrootpilet
ovumieon ekovag pe Adyo 20:1, avtd onpaivetl 0tL éva apyeio peyébovg 2MB cvumiéleton og
néyebog 0.1MB.

B) MowdtnTa e1kévag

H ovunieon pmopel va addowwoet 1 6yt v mototta g eikovas. ‘Eyovv kabiepmbel 600
TOTOL 0AyopiOpmv:

1. A\y6piBuot cuumieong yopic anmieia dedopévov (lossless)

Ot aly6piBpot Tov TOTOV KW ToH GLUTIELOVV TOL dEdOpEVA E1GOO0V KOTH TETO0 TPOTO, MOTE
vo, un mpokaAeitar Kopio peimon o1 AemTopépeta TG apyikng ekovag. Otav amocvpmieotel
€IKOVO TO AmOTEAESHA Etvat To 1610 e To TpwTdTLTO.

P& 8

95%

— s nade s e s die

2. AAy6p1Buot ovumieong pe anmieto dedouévav (lossy)

Ot aAyop1Bpot avtol ETLTLYYEVOLY VYNAN GUUTIEGT 0yVOOVTOG KOO0 dEO0UEVA. XE TOAAEG
TEPIMTMOCELG VITAPYOVV GE L0 EIKOVOL LEYGAEG TEPLOYES TTOV TTEPLEXOLY TNV 1010 TANpOPopia (yia
ropaderyuo. 1o vrofabpo). O olyopBuog eviomilel TIG TEPLOYEG OVTEG KoL TIG OmOBNKEVEL MG
OLUTOYELG OOUES OLOLOV EIKOVOGTOLYEI®Y. ME TOV TPOTO OVTOV EMTLYYAVETOL TEPLOPLOUOG TOV
OYKOV OESOUEVMV Y10 TNV TTEPLYPUPT] TNG EWKOVAC, KOO KataypdpeTat povo 1 0€omn, to péyebog
Ko To ypopo kébe dopng kot dev amarteital 1 amodikevon AV TV gikovootoryeinv. Kotd
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TNV OTOGLUTIEST TOV OPYEioL Ot dopEG avacuvBEToLY TV apyikh ekova. Oco peyaAnTepog
givat 0 aplBpog tov dopdv, dnhadn 660 KPOTEPOG ival 0 AdYog cupmieong TG0 VYNAOTEPT
gtvo m mod o ¢ ekovac. Me Aoyo cvpmieong péypt 20:1 pmopovpe vo. eE0cPaAGOVE KO-
VOTOUTIKY TOHTNTO EKOVAG YWPIC AALOIDOELG.

Iiuepo 1o o dadedopévo TpodTLTTo GLUTiESNG EIKOVOV gtval To JPEG mov £xet avamtuydet
and to Joint Photographic Experts Group. [Ipokeiton yioo akydpiBpo cvumieong e omdAELES
dedopévav Kot ypnoilomoleitol t6co oty mhatedppo Macintosh 6co kot oto. Windows. Ymo-
otmpilel Adyo cvpmicong g Taéng 20:1 yopic 0patég AAAOILOGEG GTNV EIKOVE, EVED UTOPEL VO
vrootpi&et cupmicon puéxpt 75:1 pe andreieg dedopévov. Ot ewcdveg JPEG pmopodv va tepié-
youv aAndwoé ypopa (24 bit). H anocvurieor| tovg yivetot avtdpata.

To mpotvmo GIF (Graphic Interchange Format) eivat évog adyopifpog cuumicong yopig
amdielo Tov dnuovpynnke yo ™ dwakivnon ekovev otov [aykoopo Ilotd. Yroompileton
and dhovg Tovg Tumovg vohoyiotdv. Ot ewkoveg .GIF mepropilovian o ypwpatikd Pabog 8 bit
(256 ypopata) Kot yapaktnpifovrat and pcpd Adyo cvumieonc. To mpdTLO AWVTO YPNGLULOTOL-
€LTOL Y100 YOG GYEOLL, ACTPOLAVPES POTOYPOPIES KO EIKOVEG HE Alyo ¥pDLOTA.

Qo mpémet va onpelmbel 6t | cuumicon dev mepropiletat LOVoO OTIG aKIvTEG EIKOVEG AL

ENMEKTEIVETAL G€ OEGOUEVE OAMV TV LLOPPDV.

Baowkég popeomoroeis yneroypo@ikav apyeimv etkévog
(amo [TAEIAAEX/Nnpnidec-Tlolvuéoa)

‘Ovopa Enéxtaon , , XovnOepévn
Mopgoroinong | Apysion IMAgovekTipota Mewvektipata Xpiion
TIFF (Tagged . ,Tl PoPop X pls , i f HEYEDos ™V apykn TAnpoopio
X Aif anmietes. Yroompiletat | apyeiov. Abokoro oty ,
Image File) L , dabéorn
amd 6GLOVG TOVG EKTLTTM- amofnkevon
TEG KO GOPOTES
Mikp6 péyebog, €0-
GIF KoAN amoffkevon Kot
(CompuServe " petapopd, vroompilel | Iepropiopdg ypopdtov | Ewdveg grayscale, iko-
Graphics % Sopdvelo 6To OVTo ota 256 VEG e Aya ypdpota
Interface Format) 0V oyYEdiov, TapEXEL T
duvardtTo animation
[Ipoceépet «mparypoticd .

JPEG (Joint oo (16,8 ex. ypod- | Zvumieon e omOAELES, riafzz)?giwo?v(pzi
Photo graphics Jpg pota) Kot duvotdtnto. | dev vrmootnpilet Slopd- yz)r(po woiec 670 We.lz().
Expert Group) kabopiopov Tov Pabod Vel poTorpaptes

cuumieong
PCX (PC Afjuunlafsrn n,?»npoq)o- o
. pla, koA modtnTo. €1- , , , | 210 Aoywopcd Paintbrush

Paintbrush pex i , , Meydho péyebog apyeiov ,

Format) Kovag, Babog ypdpatog - Zoypogikn

24 bit
BMP (Standard Amodidel koAl og epap- | Aev vrmootnpilet dlopd- e EOUDLOVAS TOV

Windows .bmp poyég tov Windows kot | vew, peydho péyedog (&/ El L(lioqivz

Bitmap) tov OS/2 apyetov
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Awotnpet mi0og mnpo-
@optdv (m.y. Channels,

Zoppoatd povo pe ou-

Evdidpueon odpua
amofnkevong o e&et-

PSD.(PhOtOShOP .psd layers, paths) ywo. Tnv TKEKPIHEVES S(PQ?HOYSQ' SucevpLévn emesepyacio
images) , Agv ypnoylomoteitot 6To .
ohokAnpopévn enelep- Web £Kovog
yooio g ewovag
PNG (Portable Yno,omp }CSI cmumscf] ZyeSBOTNKE [E OUMOTEPO GTOYO TNV OVTIKOTAGTOOT
Yopig ammdieto dedopé- , .
Network .png , oV potimov GIF kot amordelotikd yio v mpofo-
. VOV Kol SlpAavels 6To . L.
Graphics) M elOvoV pécwm internet

@OVTO

Buowkég pop@omon6€1g SLOVUGRATIKAV 0P eimv eIKOvag
(omo [TAEIAAEX/Nypnideg-TloAvuéoa,)

‘Ovopa Enéxtaon , , XovnOwopévn
Mopgoroinons | Apysion IMieovektpara Mewovektipota Xpiion
A . Awovoopatikd ypapicd
WMEF (MS Word wmf M;zi(;}f Z;e(i@o‘;g%g E(-m’ Moévo ypapucd Y10 £9uppOYés Tov-
MetaFile) ’ KSDT; L L péowv, MS Office,
1 nepparirlov Windows
A0VOGLOTIKEG EIKOVEG
EMF (MS Word Evkolo oty amobn- MéyeBog apyeiov peya- | oe mepipdiiov Windows,
. .emf , , . .
Enhanced File ) Kevon Motepo amd tig wmf v epappoyég [oivpé-
owv, MS Office
, ., Alovoopatikd oyédia yio
AUTOCAD 'Dgg 1 Z”EBI “f; ;‘0;’0&“8 g"g“' epappoyéic CAD/CAM
PIHEVEG EQapHOYES omwg 10 AutoCad
. . L Evdidpeon @oppa omo-
images ' P Ol T] Y 'p Hev 5 EpapH i S 1 sia gwovog oto Corel
yooio eovag peyaro péyebog apyeion
Draw
Avvotdtnreg e0€ Kot Zoppoatd povo pe ov- Ev§1auson POPHX
. . , amofnkevong yio eme-
Adobe Illustrator LAl ohokAnpopévn enelep- | YKEKPULEVES EPUPLOYES, , ,
acio etcovol eyalo péyebog apyeiov Sepyaoia eikdvag oto
¥ g HEYOAO HEYEDOS G Illustrator
Avoytd mpdtumo, ava-
Mmopolv va ene&epyaostolv (e 0modNmToTe ntoynke amd v W3C
eneepynoTh KEWEVOD, vor ektum®Bolv pe vymdr | kot opilet to ypapikd og
SVG (Scalable , ; , )
. .Svg TOLOTNTO GE OTOLUONTOTE AvVAAVON, Vo peyeduv- popon XML.. Yroot-
Vector Graphics) ) , . , . , .
Oovv (zoom), 1} va yiver oAdayn tov peyéboug toug | pilet oAniemdpaotikd
(resize) yopic vroPadiion g TowdTNTOG ypopd Web vyming
ToLOTNTOAG
ApacTyproTyres

1. 1.4.4 ®E-1 [lporoma amwobBikevons Pnproypagixng eikovag (hitps://goo.gl/m4mhAl)

2. 1.4.4 ®FE-2 Xvurmicon apyeiowv eucovag (hitps://goo.gl/IzIgRp)

3. Hwg umopeic va avomopootioels (o aompopovpn eucova ue t ponbeio apiuav,; Mio amo-
ootikn (EG0O0S Y10, GOUTIETH EIKOVY EIVAL 1] KWOIKOTOINGN TOV UIKOVS TV delpmV (Run
Length Enconding). Xpnooroiddvrag pobnoiaxd avikeiueve, (r.y. hitp://eoo.gl/JHYNKM,
http.//200.2l/Oc5xN3) Bo. oamavtiioeic ato poAlo epyoaiag (http://goo.gl/Hg0uHYV)
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4.5 TInyéc ynerok®v eikévev

TToAb cvyva amotteiton vo E160YAYOVLE GTOV VTOAOYIOTN EIKOVES and T0 Puokd kdouo. H
LETOTPOT TV AVOLOYIKMV EIKOVOV G YNOLIKES EIVOL YVOOTH MG Ynelomoinon Kot propet vo
yiver pe toug e&ng TpodmoLG:

o) Tapoon

H ypnon tov copmt amotelel TV T10 S100€00UEVT] S1OOIKOGI0 LETATPOMTNG LG TUTMUEVNG
EIKOVOG G€ YNOLIKY, Y10 TV ELGAYOYN TNG OTOV VIOAOYIGTN Yo Tepartépm emelepyacio. Kotd
™ Sdkaocio TG oapong dnpovpyovuvTaL Yaptoypaeikés (bitmap) elkoveg, Tov avaeEPOVTIL
g raster images evé To, elkovooTotyeia eival yvwotd wg dots. O capmtg "ondel”" v TuTmpéEV
€IKOVO, GE EIKOVOGTOLYELD, TO OT0I0L LETATPETEL GE KATAANAOLS 0p1OL0VG DOTE VO ATOTELEGOVV
10 avtioTolyo apyeio. Katd m ohpwon Eyypopov eKOVmV ¥pNoYOTolovvToL £101Kol odydpid-
Hot, Tov TPocd1opilovy Kot amodidovV TIG SIPOPETIKES OTOYPOCELS 08 KABE onpeio TG KOV,

Mo oépwon acnpdpavpeV EIKOVEOVY TPocdiopilovot diopopeTikés SloPadicelg Tov pow-
POV K0l TOV OTPOV, £TGL MGTE VAL YIVEL 1] 0TOG0GT TV TOVMV TOL YKPL o€ KABE oneio.

P) PoToypagion pe YNQLIKi QOTOYPUPIKI pryovi)

Méypt mpwv peptkd ypovio m eneepyocio paToypapldv and eEmtepikcéc mnyéc PaciCoviav
OTNV YNQLoToinon Hog SIpAVELNS 1] HI0G TVTOUEVIG POTOYPOUPING HEGH COPMOTY. ZNUEPA -
AGpe yuo v emoyn S WNekng eotoypaeiog. Ot eEelilel otV Te)voroyio TV NUOYOYOV
£YOUV 0ONYNOEL OTNV OVATTLEN EWIKAOV UNYOVOV IOV ENXTPEMOVY TNV ATeLOELOG YNOLOKN KOTO-
YPAON EKOVOV. ZVVOEOUEVEG GTNV KOTAAANAT BVPOL TOL VITOAOYIGTH ENXLTPETOVY TNV ALECT] ON-
[ovpyia vog apyeiov e1kOVaG. 1 GUVEXELD LTOpPEl v Yivel 1) emeEepyacio TG He TO AOYIGHIKO
7OV GLUVOOEVEL TN HNYAV | LE EVOL 0O TO, YVOGTH pyoreia eneepyaociog sucovac.

To Pooikd yUpAKTNPIGTIKG UGS YNPLOKNG GOTOYPAPIKNG HNYavIG Eivat 1 ovdAvon kat 1
YPOUATIKY 06600, T0. 0Tol0 Efvarl avTIGTOLYM LE AVTE TOL GOPWTN.

v) ZOAMYN Elkévog

Ot ekoveg mov gpeavifovtat otnv 006vn ToL VIOAOYIGTN EIVOL YAPTOYPUPIKES. 26 YVOGTOV
T0, GYETIKG Ogdopéva amobnkevovtal ot pviun VRAM ¢ kdptog ypopikodv. O aniodotepog
Tpémog vo. GLAAGPoLLE (capture) pia ekOvVe amd v 006vI Tov VIOAOYIOTY, o€ TEPPEALOV
Windows, eivon va matioovpe 1o TAnktpo "PrintScreen" ondte dnpovpyeitan va ovtiypapo
™¢ 006vn ¢ tomov bitmap oto "clipboard". e nepipdiiov Macintosh npénet va motnbet o cov-
dvacpdg Tov TAkTpev command - control - shift - 4.

211 GLVEYELD LTOPOVLLE VO AVTLYpAyOLLLE TO TTEpLE)OLEVO ToL "clipboard” og éva TpoypapLa
encepyaciog ecovac.

H avéivon g ewovag Oa givar avt g 006vng (72 ppi).
0) Zodinyn ewovog Pivreo

H ypion teyvikov cuinyng Bivteo ivar cuvnbiopévn dtov embopodpe v petopopd -
KOVOV TTov Ttaipvovtot and Piveo 1 frvteokdpepa oe yneokn popen. H petatponi 1 Oy
yivetal HEG® E01KNG KAPTAS WNPLOTOINGNG EIKOVAG TOL AéyeTar ynelomoumtg (video grabber).
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H mapoaymyn nolotikdv eikdvov pe ) Sadikosio avt sival e§oipetikd VKo, KabnOg 1
avaAivon Tov Bivieo givar yopnAdtepn amd ovTh TS 006vNG TOL VTOAOYIGTI| KOL TO, YPDLOTE TOV
Bivteo eivar Aydtepo kopeopéva.

Opwg n oOAMNYN gkovag péow Pivieo pumopel o€ E101KEC TEPITTOCELS VOL EIVOIL 1] LOVOIOTKT
AOon yio o QOpHoYn TOAVUECWY, (TT.Y. Tapay®y animation).

4.6 Metatpom] eikovag Kewpévou og yapoktipes (OCR)

Ta keipeva pmopodv va dnpovpyndovv pe 6vo TpoTovS

) € TANKTPOAOYNON).

B) pe 6Gpmon Kol OTTIKH GVAYVOPLOT TV YOUPUKTPOV

O capotg umopet va ypnotpomombel yio T yneomoinon g EVILTNG EKOVAS TOV KEL-
pévov. To apyeio mov mpoxvmtel omd T cdpwon eivar apyelo ewdvag kon oyt keipevo. T va
petotpomel o€ apyeio keyévon (.txt) yperdletor to KaTdAANAO AOYIGUIKO OVOyVOPIONG OTTIKOV
yapaktipov (Optical Character Recognition, OCR) 1ov o1 £1KOVEG T®V YOPAKTNPOV GLYKPIVO-
VTOL pe To TEPLEYOLEVO EVOG TivaKa, OTOV VIEPYOVY OAEG Ol EIKOVEG TOV YOPAKTPOV KoL TMV
YPOULOTOGEP®V Kot avTioTolyovv 6Ttovg ASCII kmdtkovg.

O 1pomog avTHG amoTeELEl WOAVIKT AVGT| GE TEPITTAOGELS EICAYMYNG KEWEVOVY OV lval YEPO-
YPOPO, TPOEPYOVTOAL OO TOLOVG 1) AALES TINYEG.

[T 1ol xi|

Fila OCR Ted Sesen Help
- |
P X o b o |
Open Help

N the recent voyage of the Graf Zeppein scross the Atlantic
1 Ocoan to these shores ll!lt "
stood than the lessons of succe
constnaction, 4 opens lnm(l ha
air coalt, one that has & rich background ot
which skl and courage Bave played equal parts
Teppeln, m ity construction snd in it peremanc

.i.sl.:

O0as @81 4 avl

latest hl anced in ds th"\ sphere of asronautic o sc:

advance thal most cenmnly will have mport ant influsnces wpon

the developenant of the arshep AL the same tme s trumphant
f the labors and 1e-

senches of thote paones: se h‘“ﬂﬁﬂl][l(u“! TEITAn( e

made bghter mvu o crat pos

the
'!Q‘I‘-lllallm n
ircrad have beon studied smce anc
thitugh the s has luted man all thecugh
fiew athet things rm and it contirues b il g
mions of people today. Accordmg to fradtion A was Ar chytas
1

[e—h ]
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ApacTypioTytes
1. 1.4.5 ®E-1 Keiuevo e popon eikovag, lIAEIAAEX/Nypnides-Tlolvuéoa.
(https.//g00.gl/ywJCwg)
2. 1.4.6 OE-1 Anuovpyio. Kelugvov yopaxtipwy amo UETOPEpOuevo keiuevo, TAEIAAEY/
Nnpnideg-Ilodvpéoa (https://goo.gl/ktixWI)

4.7 Anpovpyio ko EneEepyacio dtovoepatik®v I'pagukdv

XPNOHOTOIOVTOG TO. KOUTAAANAL TPOYPApIaTe eTeEEPYOTILOG SIVUGLATIKOV YPOPIKOY Ba
oyedldoels Kot 0o emebepyaoteic oy€oia e GUVILIOHO CYNUATOV, KEWEVOD Kol EIKOVOV.

ApaotypioTyreg

1. 1.4.7 DE(2,3): Aquovpyio. Aoyotomov pe to Inkscape, Nikoloo A.
(2015) (https://goo.gl/TvdveM)

2. Aoxnon Anovpyiag iykovivov ue to Inkscape, I poyuévog T.
(https://g00.gl/B3SELU)

3. Xyedwoouog Arovoauotikov I papikav pe to Inkscape, Mroviéog I,
2vAdoyog Exroundevtikav [Anpogopuxns Xiov (2013)
(http://g00.gl/YbujmA, hitp.//g00.gl/Fowv7K)

4.8 ZoAyn ko Enelepyacio Ynooypagikev I'pagukov

XPNOWOTOIOVTOS TO, KATOAANAL Tpoypappote eneéepyaciog eiovac, Oo £xelg t dvvaro-
TNTO VO TEPOUATIOTEG LE:

® Epyaleio emAoyng meploydv

® A)lkayn Tov peyEBovg Hog EOVag

Opydvmon g eikovog o€ enimeda
® Beltioon g motdtntog

ApacTyploTytes
1) OF A.4.2.M2,M3,M4 Ilolvuéoo-Eixova (. 38-48), [inpogpopi-
xkn A’ Avkeioo, Howdaywyixo Ivaritovro Korpoo (2014) (http.//goo.
gl/TT6Ave, hitp://goo.gl/bpOhQ0O)
2) Emelepyooio pwtoypagioc ue to Gimp, 2olloyos Exmaidevtikav
IAnpogpopixiic Xiov (2014) (http://g0o.gl/yNj9US)

Epwrtijoeis
1. Tow €ldn ewoveV yvopilets;
[dg vroroyileton To péyebog g ynoelokng ekovog bitmap;
[Towovg poppdtumong apyeimwv eikovog yvwpilets;
. Me mo1ovg TpOTONG YiveTOl 1| YNO1OTOINGCT TV EIKOVMV;
. Hog pmopel va dnpovpyn el kelpevo and pio sicdva e Keipevo;
. [éoeg myéc ynoakmv eidvov yvopilels, pmopeic vo avaeépelg Tpelg omd avTés;
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BIBAIOI'PA®IA - ANADPOPEX

Adobe. Image size and resolution (Avoxtionke 28/09/2015 and
https://goo.gl/Xq5Uw7)

Raster vs Vector (Avaxtinke 28/09/2015 and http://goo.gl/wIWfWE)

The University of Oklahoma. File Size vs. Image Size vs. Resolution (Avaxtionke 28/09/2015
omd http://g00.21/YsRt0d)

University of Massachusetts (2012). Basics of Digital Images, (AvaxtiOnke 24/09/2015 and
https://g0o.gl/SNVqO1)

W3schools. SVG Tutorial (Avoxtinke 28/09/2015 and http://goo.gl/rzsMER)
Wikipedia (2015) Pixel (AvoxtOnke 28/09/2015 and (https://goo.gl/lhgtCx)
Wikpedia (2015) Scalable Vector Graphics (Avaxtinke 28/09/2015 omd https://goo.gl/1dtA4D)

ApPavitng, N., Avactacomovrog, I'., Maekeointng B., Zyodpog, N., Zotpyoc, Z., [Tavayintd-
novAog, 0. (2000) Epapuoyéc Holvuéowv, Hadaywykd lvetirovto, ABmva 2000

Bovtvpéc, I'., Ake&iov, L., T'apopordkng, 1., TChuag, 1. (2000) IHodvuéoa, Hodaymyud lvoti-
T0070, ABMva 2000

lewpyiov, B., Kannog, L., Aadidc, A., Mikpdrovrog, A., T{yoyiavvng, A., Xoiwad, K. IToloué-
oo-Aixtoa, OEAB, Abnva (Avaxtionke 24/09/2015 and http://goo.gl/zVVcAe)

MoAapa, I1., Mrokapitoov, A., Aeknyidvvng, @., Kootakng, I1., Aaydg, A., Aadidg, A., Mi-
Kpomovrog, A., Mraérlov, 1., Paupog, X., Zapddakn, A., Xakkidng, A. (2008). lHolvuéoa,
IMAEIAAEX/NHPIHAEY, Epgvvntikd Axadnpaikd Ivetitovto Teyvoroyiog Ymoroyiotodv
(EA.ITY), 2007

IIHT'EY - YAIKO I'TA EHIIIAEON MEAETH

> Xy, Bifio: Holvuéoo (1.5.3 [pagixa kor oratiky ewxova, 3.4 Epyoleio diavoouatirady
ypogikav, 3.5 Epyaleia emelepyacioc eucovawv) (hitps://g00.gl/L620D4)

> Xy, Bifio: Epapuoyéc Ilodvuéowv (1.3.3 Ewoveg, oel. 23-28) (https://g00.gl/G6YihR)

> Xy Biflio: Epopuoyec Iinpopopixns Ymoloyiotwv (11.2.3 Xapoxtnpiotixd eikovog)
(http://go0.gl/cFzFI2)

> Yy, Bifhio: Holvuéoa - Aiktvo. (Kep.2 Eikoveg kar I pagixa) (hitp.//g00.gl/zVVcAe)

> Xy. Biflio: Teyvoloyio Yroloyiatikwv Xvotnudtwv & Aertovpyixa Zvotijuoto. (2.4 Pnei-
aki) wopdotaon ekovog) (hitp://go0.gl/pfFk6q)

> Computer Science Field Guide (5.5 Representing images with bits, 7.3 Image
compression:JPEG), University of Canterbury, New Zealand (http://goo.gl/zOCb74)

> HTML Color Picker (http://goo.gl/pvEiOY, https://goo.gl/nu3ahn)

> A color picker and converter (http:/colorizer.org/nextversion/)

> Basics of Digital Images, University of Massachusetts (2012) (https://goo.gl/SNVqO1)
> [nkscape Tutorials, Edutorials (https:/inkscape.org/learn/tutorials/)

> @Pwrodevipo - Enekepyooio Ewovag (Pidtpa) (http://goo.gl/pC5gRI)
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Avarapaortoon
AVOLOYIKOD OHUATOG.
H mepintwon tov nyov
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5. Avanapdotaon avaroyikov onpoertos. H mepintwon tov 1yov

\

Y1oj01
Metd v perétn tov keporaiov Ho eioat tkavog/m vao.:
v OvVaQEPELS TIG PaCIKEG TAPAUETPOVS YN PLOTOINGNG 1OV
v ouyKpivelg v moldtnto Ko to pHEyehoc apyeicov Nyov He S1opopETIKA YOPAKTNPIOTIKE
v avayvopilelg kot emAEYES S1POPETIKONG LOPPOTVTIOVG OPYEI®V 1OV
v ovAlappavel, dmpovpyels, emeepydlecart, amodnKevels Kot SIVEHELS apyeiol )XoV ovh-
Aoya. [Le T ¥pNON TOLG
v eknyeig to mpdtumo MIDI
v dwkpivelg ™ ovoyétion petald apyeiov midi Kot SlvOGHOTIKOY YPUOIK®OV
v OVOQEPELS EPAPLOYEG TG CVVOESNG KOl OVOLYVMPLONG POVIG GTNV KOWV®OVid
v OVOQEPELG EPAPLOYES KOL YOPAKTNPLOTIKG GVVEXOVG PO SESOUEVOV T|XOVL

Boouc] oporoyia: ymolomoinom fyov, pubuog derypatornyiog, e0pog detypatog, cupmieon
Nyov, tpoturo MIDI, teyvoloyieg cuvheon Kot AvayvmdPIoNG VNG, POT| SEOOUEVEOV X0V

Ewoayoyn: Zmv evoémrta avt Ba pddeic va sulhappavers, anofnkedelg kot emelepydlecon
apyelo Nyov pe 1 PorBeta VTOAOYIGTH Kol GAAMV YMOLOKOV KOl 0VOLOYIKOV GUGKELOV.

Ot Mot Kot 1 LOVGIKY SLHOPPDVOLY KOl HETALOPOOVOLY TOV Kafnuepvd pog kOoHo Kot
VIApYoLV 6YE0OV o€ KABE mTLy TG Lmng Hog (emtkovovia, Yuxoymyio, KEAMTEYVIKY EKEPOOT,
KOW®VIKT KOl TOAMTIGTIKT TOVTOTHTO). LTOV QUGIKO KOGLO, 0 1Y0G £YEL AVOAOYIKT popen. [
V0, TOV ENEEEPYACTOVLE, ATOONKEDGOVLLE, AVATOPAYOVLLE, LETAOMGOVLLE HE YNOLOKE GUCTHLOTO.
(vmoloyiotig, KivyTo THAEpwVo, wneLokn thledpaon koi paoiopwvo, media player, Aiadiktvo,...)
0o mpémet va petatpomel oe ynewokn poper|. To Té€pacpo omd ToV ovoloYIKO GTOV YnELoKO
KOopO glvor 1 S1odIKaGio TG YN eLomoinong.

5.1 ¥noromoinon Tov 10V e TEAPOKMOKT OLOUOPPOT)

To nynticd kopoTe S103i00vVTaL — ¥PNCYLOTOIOVTAC (O LEGO TOV 0EPT, - LLE TIG LETOPOAEG TNG
nieong (tov aépa) o oyéon pe 1o xpdvo. Oco peyardtepn etvar 1 petafoin g mieong t16co
av&dvetl  évtaon Kot 660 o yprpyopn €ivor 1 peTafoAn g mwieong 1660 ovEAVEL 1 GLYVOTN-
TOL KOIL 0 MX0G YiveTatl mo 0&0g . AVTEG oL 0ALAYES TOL TAATOVG (£VTOoN) KOt TNG GVYVOTNTOS
(tévog) eivar ot dvo Pacikoi mapdyovieg Tov Nxov. Adleg cuvinKeg OTWG 0 TEPIPAALOV YDPOC
(y1o Topaderypo. to dwpdTio) KoL 1 Ty T0L N0V, GUUPAAOVY GTH LLOPPOTOINGT| TOV YOPUKTIPO
TOV N0V, EXNPEALOVTOG TO TAATOS KOL TN GLYVOTNTO TOL EVOL T0. 000 POCIKA GTOLYELD TOV LG
evOLaPEPOLV.
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H ovyvotnrog (frequency) kalopiler tov tovo (pitch) otov 1jyo. Ennpedlel exions to pujkog koporog
(wavelength).

AvoAoyukl] Kol ynQlokni nyoypaenon

medlum (air)

source mic.  analeg representation

3))) HQU-

211V avoAoYiKi NyoYPAeNo1, KoTaypapoviol ol Gu-
veyeic petaPoléc Tov avaioykol nyntikov onpartoc. o
TOPAdELYLa, Ot HETAPOAEG TNG TlEONS TOL 0EPO OV Ole-
velpovv T pepPpivn evog IKPOPOVOL, HETATPETOVTIOL GE
petaforlopevn niektpikn téon. Ot petaforég otny tdon
(electrical voltage variations) avTITpOGOTEVOLY TO TAGTOC,
1 ToOTNTO TOV LETAPOADY AVTITPOCMREDEL T1 GLYVOTNTA
KOl LITOpovV Vo KOToypapohV 6€ £Vo. LEGO, OTMG 1 LLoryvn-
TIKY Tovio. ZTNV oVamopoyyn, e cuokevn e£660v (yia
napaéazy,ua LEYGYWVO 1] AKOVOTIKG) LETOTPEMEL TN UETOL-
BaMousvn NAEKTPIKT TAOM TNG TNYNG (Horyvn Tk Tovio)
o€ PETABOAN TG Tieong Tov aépa (MYMTIKO KOUA).

Twg opwes umopel vo. yiver yneLoxn nyoypepnon Ue 1o [UKpopwvo,

H ymotonoinon tov avoroyikod GUOTOg oL HoG SiVEL TO KPOP®VO, YIVETOL e E101KA
OLOKANPOUEVO KVKAGUOTO TOL AEYovToLl avaioyoyn@lokoi petatponeic (Analog to Digital
Converter, ADC). O My0g and avoAOYIKOG, LETUTPETETOL GE YNOLUKO, KOl 0oV amodnkevTel

analeg representation  speaker  medium (air]

=le))

-
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(digital storage), pmopei va emebepyaotel kot va petaeepbel 1 va avarapaydel. H avtiotpoen
Sadkacio (avamapoaymyn) yivetol He xpromn evOg ovTIGTOLOL OAOKAPMUEVOL KUKADUOTOC
nov Aéyetor yneroovaroykog petotpornéog (Digital to Analog Converter, DAC), ®ote 10
UEYAP®VO VO, AVOTOPAYEL TOV 1))O.
Sound Waves
Sound Waves

Microphone Speaker
Digital Processing

S

Electrical Violtage

Inside Computer

H dwodikacio mov axolovdet éva ADC givor ) akdlovOn:
Agvyparoinyio (sampling)

270 6TAd10 0VTO ApPAvovTat SELYILOTA 0O TO UVOAOYIKO GO GE TOKTA YPOVIKE S10GTN L0~
T0.. ATO T0 GmEPO TANHOG TV TOL GLVEYOVS AVOALOYIKOV GTLOTOC, KPOTAUE £VOL TENEPUCUEVO
GUVOLO TIHDV G€ SLUKPITEG YPOVIKES GTIYHEG.

O pvbpog derypatornyiog (Sampling Rate, Standard audio
, , . . . System .
SR) etvat 0 apBpdg Tov detypdtov avd deutepde- samplihg rates
nt0, petpiétonl oe KHz kot kabopilel v modtnto Telephone 8 KHz
TOL ONUOTOC. VPOV pe T0 Be@pnpa Nyquist- Audio CD 44,1 KHz
Shannon, 1 cuyvétnta detypotoinyiog npémet vo | Professional audio (DAT), 48 KHz
. . , . . DVD
gtval TovAdylotov dimhdolo amnd Tn pEYoTN OL- Standard DVD _

, _ , , DVD Audio, Blu-ray Disc, 96 KH.
xvomta (foeryu>=fmax) mov mepIEYETAL GTO GO High-Definition DVD ‘
(wote 0 yneiakog yos va Eyel Tapouola mol0THTe | DVD Audio, Blu-ray Disc,

\ : " 192 KHz
ue v avaioy”co)' High-Definition DVD

Kabdg 6100 0vOpdmove, 10 aKoveTIKG GAGHa (TEPLOY| AKOVGTOV GLYVOTHTMOV) EKTEIVETOL
Koté Tpocéyyion anod ta 20 Hz émg ta 20 KHz (20.000 Hz), to SR ntpénet va givar tovddyiotov
40000 Hz. Xt0 CD o pvOpodg dsrypotornyiog sivan 44,1 KHz, dnhadn yivetat pio pétpnon tov
mAdTovg Tov oNpaTog 44.100 opéc To devtepOAEnTO.

To onpo mov TPokHITEL PE oWTO TOV TPOTO, OMOTEAEITOL OO £vol GUVOLO TOAUDY oTode-
PG YPOVIKNG OLAPKELNG, O1 0010l EYOVV HETAPANTO TAUTOC avAAOYa LE TIG TWES TOV OpYLKOD
onparog (Gmepeg mbave Tyéc) Kat ivan yvooto og Atupdépemen MAdrovg Hoipdv (Pulse
Amplitude Modulation, PAM).
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1.0

N AN NANS

-1.0

2oyrpian youniod pvluod deryuatoinyiog e vnAS poluo deryuorolnyiog

Kpavtien (Quantization)

To debtepo otad10 givor ) kPAvTion, dniadn 1 aviiotoiyion (oTpoyyvionoinon) kabe deiy-
HOTOG, 0TV KOVIVOTEPN T ard Eva memepaopévo mAndoc and mpokaBopiopéveg otdOpes.
Me 1ov 1pdmo owtd, emParlovpe SLOKPLTEG TIRES TAATOVG YL0. KGAOE deiypa, dSniadn meplopi-
Covpe Tig dmepeg mBavEG TYES TOL TAATOVS. MeTd To TEPaG TG KPAVTIoNG T onpa eivat mAéov
YNoewko (aAld Oy omapaitnTo SVadKo).

1.0

TN ACA /\ i

-1.0

Koodwomoinon

To 1eAkd 610010 Yo TNV YNELoToinon evOg OVAAOYIKOD GTLOTOG €VOL 1] KOOKOTOMOT,
dMAadn N avtietoiyion Kabe drokpttng otdOung TAaToug pe Eva Svadiko apBud, MoTe va etval
duvatn 1 petapopd, emefepyacio Kol amofNKEVSN TOV CUOTOS GE VIOAOYIGTIKG GUGTILLOTO.
H mio ovyva ypnoylomotovpevn péBodog kmdikonoinong, eivat 1 TEAROK®OIIK SLOROpOmEn
(Pulse Code Modulation, PCM). O apBudg tov dvadikov ymeiov (bit) mov dwtiBevrot yio
mv amobnkevon kabe otadung Koeitar gvpog deiypatog (sample width 1 bit depth). To €0-
pog detypatog kabopilel To TAnBoc Tov otabpmv kBavtiong. o mopdderypa, Evo ynTiKod oo,
ue gvpog deiyparog 16 bit (towwtnta CD) pmopel vo nepiéyet 65.536 (=2'°) odbpec.

Mmopovpe vor £XOVUE o apyIkn exTiunotn tov peyéfovg tov apyeiov (acvumieotov) and
TOV TOPUKATEH TUTTO:

Méyebogs (byte) = [Kavalio (1 i 2) x PvOuog deryuazolnyios (Hz) x Evpog Aeiyuarog
(bit) x Aidpkera (sec)] / 8

Etot, yio nyoypagnon yneioxod otepeopvikod fyov emiméoov CD, didpkeiag 5 lemtav, ue
pobBuo oeryuatolnyioc 44.1 KHz ko ebpog detyuarog 16 bits, amouteitor amodnrevtikog ywpog
wepimov 52,92 MB.
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1-bit 2-bit
4-bit 16-bit

ApacTyploTyres
1. Xt0 uaOnoiaxo ovikeiuevo Pwtodevipo: Astyuotoinyio fyov (hitp.//g00.gl/EOn8AK),
LETOPAIOVTOS TIC TOPOUETPOVS THGS JIyioTOANYIag, Bo TapoTnpHoELS THY KOUOTOUOPPH
Kot 1o uéyebog tov apyeiov.
2. @bMo Epyaciog A.4.1.MI Ilodvuéoa-Hyog (oel. 27, 28), [lnpopopixn A’ Avkeiov, Tloi-
daywyixo Iveritovro Kompov (2014) (http.//goo.gl/TT6Ave, http://g00.gl/bpOhQO)

5.2 TYomow apyeimv qyov - Xopmicon
O popootvmog (format) evog apyeiov mepiéyet ™ Svadikn TANPoopia Kot Tov TpOmo e
TOV 0010 KOIKOTOIEITOL. YTTAPYOLY TOAAOL LopPATLTTOL apyEi®Y YOV, KABEVAS e TO HIKG TOV
TAEOVEKTLOTO 1] LELOVEKTH AT, avAAOYa TN oyéomn peta&d tov péyebog tov apyeiov Kot Tng
TO1HTNTOG TOV NYOV.
® ‘Evo acopmicsto apyeio fyov, avomapdyst Tov 1Yo He TéAEn To10TnTo, oALG KoTo-
AopPéverl modd amobnikevtikd ydpo (repimov 10 MB avd Aemntod)
® To avTiGTO(O GUNTIEGUEVO PE Y] OMMAEGTIKN GUNTIEST] apyEio )0V, KoToAopuPd-
VEL TEPITOV TO GO AmoONKELTIKO YDPO, SITNPDVTOG TV 1010l TOLOTNTO 1YOV.
® Ouwmg o1 1o Kool LopeOTLTTOL APOPOVY TO, GOUTIEGUEVO, LE OTOAEGTUKY] GOUTIEST)
apyeia Myov. O Nyo¢ eivat yevikd d0GKOAO VoL GLUTIESTEL Yot 1) akon| ivot o gvaii-
6N oTIC AALOIDGELG TOV TIYOVL GE GYECT LE TNV OPUCT). LTV HOVGIKT|, Ol OITOLTNGELG
TOLOTNTOG EivaL LEYAADTEPES KOl TO €0POG {OVNG TG Eivat SUAVTIKG LEYOADTEPO A
avtod G avOpdTIVIG VIS To TPOYPAPUOTE ATOAEGTIKNG GVpmieons Taipvouy Eva
apykd acvpumieoto apyeio (w.y. .wav,.au,.snd,.aiff) ko perwvovv to uéyebog Tov me-
TOVTOG KAmota TANpoopia mov eketva Bewpovv dypnotn 1 un {oTikng onpociog yo
10 TeMKO amotérespa. To cuumiespévo apyeio mov Tapdyovv eivat ToAD pikpdTEPO
og péyebog Kot yaUnAOTEPNG TOLOTNTOG 1OV GE GYECN LE TO aPYIKO.

Mop@otvmor acvpmicotov apyeiov 1xov (Uncompressed audio file formats)

Ot poppdtonor WAVE (Waveform Audio File Format § WAYV) (mpdéromo amobnxevons
wnploxod Hyov yia Windows) kot AIFF (Audio Interchange File Format) (OS X) etvat popgo-
Tomot apyeiov Nyov (audio container formats) facicpévol otny kodikomoinon PCM, pe kdmoteg
HKpéG aArayég otnv amodikevon dedopévmv. Xovidme ypnotponotodvtal yio Ty amobnkevon
acvunieotov (PCM) otepeopmvikov (2 kavaAlmv) apyeiov Nyov, pe derypatoinyio 44,1 KHz
ota 16 bit (mowdtnta CD).
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_.WAVL ! AIFF

Mop@étomor copumiespévov (HE pun 0TOAESTIKY] GVNTiEST) apyEiov )0V
(Lossless compressed audio file formats)

|
© ¢
MPEG 4 FLAC

Apple Lossless file.m4a FLAC file.flac Monkey's Audio

Mop@détomor copumespévov (LE AMTOAEGTIKI] GOUTIEDT]) 0PYELOV 10V

(Lossy compressed audio file formats)

|_MP3 | AAC _WMA

.MP3 (MPEG Audio Layer 3): Zvumieopévo apyeio mov avantdydnke and v Movie
Picture Experts Group. Mzopei va tpoceépet motdtnta mopdpota pe tov CD (stereo 16-bit) oe
éva apyeio mepimov oto 1/10 tov peyébovg evog WAV 1 evog .AIF. H modtta tov eéaptdran
and 1o bitrate mov ypnowonomOnke xatd v cvumieon tov. Tvmucég Tpég sivon 128kbps,
160kbps kot 192kbps. Meyolvtepeg Tiég bitrate £xovv w¢ anotéAespo LeyaAdTEP OpyEioL.

.AAC (Advanced Audio Coding File): vumeouévo apyeio nyov mov o avtibeon pe 1o
MP3, mpoceépet duvatotreg PeAtimong ¢ modTTog OTMS 0mTod0TIKOTEPT KMALKOTOoinom,
anAoboTePO GIATPO Kot KOADTEPO XEPIGUO TOV GLYVOTHTOV Gve TV 16KHzZ.

WMA (Windows Media Audio File): Apyeio nyov cvumiespévo pe to Windows Media to
omoio KoTaokevdoTnke and v Microsoft kot pmopel va petatpanei e dAeg mio standardized
HOPPEG. XPNOYOTOLEITOL KUPIWE Y10l TV OVOTApOy®YY| LOVGIKNG 6T0 A1adikTVLO.

Apaoctypiotiyreg:

® Avalnmyoe pue v ouada oov TANPoPopies yio. Tig uedodovg ovumicons dedouévawv FLAC
(Free Lossless Audio Codec), ALAC (Apple Lossless Audio Codec) ko1 Monkey’s Audio
(https://xiph.org/flac/, https://alac.macosforge.org/, http://www.monkeysaudio.com/)
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5.3 Eneéepyacia nyov

XpNoWonotdvTag o KatdAA Ao Tpoypappatae eneepyaciog Nyov, Ba £xeig ™ dvvatdtn o
VO, TEWPOUOTIOTELG LUE:

® Hyoypdpnomn, elaymyn Nxov ond eEMTEPIKES TNYEG

® Encéepyocio Nyov péocw Asttovpyltov Amokomng, Avtiypaeng kot Exucéiinong, Poit-
dlopartog
[Ipoodevtikn aAlayn g évtaong (Fade-in, Fade-out)
Mi&n TOA®V-S10POPETIKAOV KOVOALDY 10V

Amopdxpuven BopHpmv

IoootdOion, Evioyvon Xouniov Zvyvotitmv
ApacTyploTnres

1) @bMo Epyaciog-1 Miayeipion fywv ue v Hyoypapnon twv Windows, HAEIAAEY/Ny-
pnioeg-Tlolvuéoa (hitps://goo.gl/o88JPh)

2) @E A.4.1.M2,M3,M4 Ilolvuéoa-Hyog (oel. 29-35), npopopixi A’ Avkeiov, [Tardaywyi-
K0 Ivotitovto Kompov (2014) (http://g00.gl/TT6Ave, http://g00.2l/bpOhQ0O)

3) Xpnoworoiwviag 1o katdAinlo mpoypouue exetepyaaiog nyov (w.y. Audacity), Qo onua-
OVPYNOEIS UIO. POOLOYWVIKN OLOYHULON (TT.). UE NYOYPOPNTN, UIEN OPHYNONG UE UOVOIKT],
epé petaPoong, eloywyi oe popeij mp3)

4) 1.5.3 @dlio Epyooiag-2 Apoipeon ovemBountne minpopopiog, omopuovwot pwvytikng

mAnpogopiag, Aoyvy A. (https.//goo.gl/bFD4Sc)

5) 1.5.3 @vlio Epyociag-3 Anuiovpyio yneraxod yapoxtipo. (avatar) oto voki, nyoypapn-
on, emelepyacio, peropoptwon e ouiAiog tov, Empondxn K., Xvlloyoc Exmaidevtindv
IAnpogopixcne Xiov (2014) (http://goo.gl/rjiKR3)

5.4 To mpéTUTo MIDI

H teyvoroyio MIDI eivor yopw pog. Bploketon péoa
0€ NAEKTPOVIKA LLOVGTKA OPYOVOL, VITOAOYIOTES, TOUTAE-
186, &umva TNAEPOVE, UEIKTEG YoV, KAT. TN poveukn
MIDI ™ ovvavtodue oe towieg, tnAedpaocn, Pvteo-
natyvidlo. Ot MIDI evvBetntéc (Synthesizers) ypnot-
LLOTTOOVVTOL Y10 TOPOYMYT| LOVGIKNG G GUVOVUGHO LE
VIOAOYIGTEG OV EYOVV EYKOTEGTNUEVO TPOYPAPpATO
poveikig eyypoeng "Sequencers" ko DAW (Digital
Audio workstations).

To MIDI (Musical Instrument Digital Interface, Ynowki Atecvvoeon Movotkav Op-
Yavav) sivar to madodtepo (1983) kat 1o TAEoV S10030EVO TPOTOKOALO [LOVGIKNG EMKOIV®-
viag, T0 0moio EMTPETEL GE NAEKTPOVIKA LLOVGIKE Opyava (z.y. synthesizers, drum machines),

[66]



B’ ENAA BAZIKA OEMATA MAHPO®OPIKHZ

VIOAOYIOTEG Kot AALO NAekTpovikd eEomMopd (w.y. MIDI controllers, sound cards, samplers) vo.
EMKOVOVOLV Kol Vo cLYypovilovTot LeTa&d ToVG EAEYYOVTAG TO £VOL TO GAAO.

7.y, y1o. Ty nlextpovikn yopevtiky povoikn (Electronic Dance Music, EDM) kot tovg DJs, vrdp-
xovv goikevuévor MIDI eleyktés (MIDI Controllers) wov dnpaovpyody "beats"” kar "loops" kou
ELEYYOVY TO POTIOUO.

H mnpogopia mov petagpépetar dev_amotehel onjua Nyov oArd pnvoparto (odnyieg exté-
Aeong) mov apopoy To Tota voTa TPEMEL Vo maryDel, Yo TG0 ¥povo Kot EVIOoT) Kot omd Tolo
Hovstk6 opyavo. Emopévag n "yAdoca' MIDI opilet Tov Tpdmo avamapoymyng g LOVGIKNIG
e Tpémo TOPOUOL0 e avTOV puag maptitovpac. Ta dedopéva MIDI pmopovv vo vrostovy ene-
Eepyaoio péypt v eldytotn Aemtopépela (aAdayn uiag votog, oldayn tov tempo, alroyn Twv
LOVOIKDY 0pYAV@Y TOD COUUETEXODY) LE TPOTOVG OV Efval adVUVOTOV VO EPOPLOGTOVV GE EVa
apyeio Yneromomuévon Nyov.

To pnvopote MIDI petagépovtor NAEKTPOVIKA 0VALESH GE GUVIESEUEVES GUGKEVEG 01 001~
¢ etvol oupPatég pe 1o Tpwtokolho MIDI, 1 evodlaktikd amofnkevoviol e apyeio. GuyKe-
Kpévov popeotumov (Standard MIDI files - pe enéktaon .mid) yu vo avamapoyBodv and
ovpPoTd AOYIGHIKO 1} VAIKO.

Lo wopaderyuo. o vroloyiotic oov, to tablet 1 to éCvmvo Aépwvo drobéter mbovag ) dvva-
totnro. va wailer opyeio MIDI (Standard MIDI files) ypnoyonoicdviag ite evemuaTwuevo viiko
1 katadAnlo loyiouiro wov aviarokpivetar oto, unvouota MIDI kor avomapdyer tov 1yo.

Emopévemg 1o nymrtikd anotérecpo e£apTdTon omd T CLOKEVT] AVOTUPAY®YNS (YEVVITPLO
Nyov) mov Ba petatpéyet to punvopate MIDI o€ Mo (petovéktnpa g teyvoroyiog MIDI). Ag
BounBodue 611 0 yneromomuévog Nyog eivar ave&apTnTog TG GVOKELNG TOV YPTCILOTOLEITOL
Y10 TV OVOTTOPay®YN Kot aKoVvyeTatl 16106 KAOE popd Tov avamapdysTaL.

H 1eyvoloyia MIDI ypnoylomoteitar tovAdyiotov edd kot 30 ypdvia. Apyikd 1 pLeTapopd
Tov pnvopdtov MIDI ywvétav péoa amd e&eidikevpéva kakddta kot Boopata (5-pin DIN). ITA-
ov ypnotponoteitar N USB dwacdvdeon e tov vmoroyiot, adld ot S-pin DIN cvvdéoelg &o-
KOAOLOOVV VO XPNOYLOTOOVVTOL Y10, TV emtkowvovia petaé&y MIDI povetkdv minktporoyiov
(keyboards).

Computer

e
T

MIDI Keyboard

[Mieovektuato tov MIDI: vrdpyet peyakvtepn sveléio oty enctepyacio TG HOVGIKNG
MIDI eved amorteitonl pkpdTepog amobnkevTikog ympog (éva apyeio MIDI eivar omd 200 éwg
1.000 popéc uikpotepo amo éva. apyeio ynpiomomnuevon iyov moiotntog CD).
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MelovekTHaTo: VITAPYEL VTOAOYIOTIKO KOGTOG Y10l VO LETATPOTEL 1] GUUPOAIKT OVOTOPEGTO-
on MIDI 6g 0K0VGTH KOUATOLOPPT GE TPAYLOTIKO XPOVO KoL TO 0moTEAESHL. EE0PTATOL OO T
ovokevn] €£600V kot cLVIOME Etval VTOSEESTEPO TG YNPLOTOMUEVNG LOVGIKNG.

Mpoypappata dnpovpyiog ko enelepyoocioc TapTITOVPOS

- MuseScore, Aoyiopikd cOvBeong Kot eneepyaciog LOVGIKOD KEWEVOL AVOLYTOV KOOIKO,
v Windows, MacOS «on Linux (https://musescore.org/el/, https://goo.gl/r20j7D)

e b R E D

foe gy =S

=
wr " P TR L e

*--:.-*:-é:--.:-:«;:c:&:

Mpoypappota Torvkavaing eyypaens (sequencers/workstations)

- LMMS - Let’s make music, Avorytod kodwka DAW (digital audio workstation) ywo Linux,
Windows, MacOS (https://lmms.io/)

- Zynewave Podium Free, Digital audio workstation (DAW) yio. Windows
(http://zynewave.com/podium-free/)

- Sekaiju, MIDI sequencer Aoyiopuko yio. Windows
(http://openmidiproject.osdn.jp/Sekaiju_en.html, http://g00.gl/'Y OpBNX)
- Online sequencer (http://onlinesequencer.net/)

ApacTyploTyres
1) 1.5.4 Tutorial-1 E¢owxeiwon ue o mpoypouuo LMMS (Open source DAW), Nikolov A.
(2015) (https://goo.gl/o4BILX)

5.5 ZovOeon ka avayvopion eovis (TTS, STT)

H avéntuén tov texvoloyidv cOvOesng Kot ovayvapiong ovig ivat TETOL0 OV EXLTPEMEL,
og onuavtiko Pabud, Ty avTopaTomoinoT e POVNTIKNG entkovmviag. Ot epapuoyEg Teyvo-
Aoviog VNG etval TAEOV OPKETA OPLUEG, MOTE VO VoL TAEOV E0KOAN 1 LAOTTOINGT OUTOUOTOV
GLOTNUATOV TANPOPOPNGTG GE TOAD GOVTOLO YPOVIKO S1AGTNLLO.

O1 10 YvooTéc vanpesieg o1 omoieg mapéyovtot sivat:

DOovo-Arliemdpootiki) Anokpion - Interactive Voice Response (IVR): Avtopoto
GULOTHLOTO TOV LE TN YPNON QOVIAC OIOKPIVOVTOL G KATOLOV TOL KAAEGE TO GUGTNIO. LECM
miepavov. O ypiotng Mnidvel Tig emBuplieg TOL 6T0 GHGTNHO POVNTIKA 1) LE TN YPTOT TOV
TANKTp®V TOL THAEP®OVOVL (Dual-tone multi-frequency signaling, DTMF).
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Avayvopren @oviig - Speech Recognition: H ovtopatm dwdikasio avoyvapiong kot eme-
Eepyaoiog Tng opiAiog.

Xovheon @mviig - Speech Synthesis: Zvvn0wg 0 6pog avapEpeTal oTn SUVATOTNTO TOPOYO-
YNG CNUOTOG POV TOV OVTIGTOLXEL GE KOO0 KElEVO. TNV TEPITTOON VTN ¥PNCLOTOLEITO
0 6poc XovOeon Povig and Keipevo (Text-to-Speech) kot avapépeton otn dadikooio Leto-
TPOTNG KEWEVOD Gg cuvOeTIK) Qv pe T Porbeia H/Y. 'Eva cvotua Ba propodoe va mopdyst
GLVOETIKT OLALD YPT|CILOTOIDOVTUG:

® >vuppaen (concatenation) TponyoypaeNUEVEV AEEewv (Teploplopévo Aehoyio)

® >Vppa@t TPONYOYPAPNUEVOV Kol KATAAAAC aToONKEVUEVOY QOVILATOV, S1pOVNULA-

TOV, TPLPOVNLATOV KAT., OOV GOV £IVOL 1] LUKPOTEPT NYNTIKY Lovada, 1) omoia Ot
APOPOTOLEL TOV £V, X0 0Ttd TOV GALO G€ 0O TOTE OIAODEVT YADGGA 1) SIAAEKTO.

® XpNoT TOPAUETPLKA ELEYYOLEVOD HOVTEAOV TOPAY®YNG OIS
ApaocTypioTiyres

1) Anuovpynoe pio mopovaioon yio. Ti TeYvoLoyies cOVOETHS Kol avoyvapions pmvig. Xty
ovvéyela, ypnoiuomoiavtag katalinia Web 2.0 epyaleia (w.y. Slide Talk,
http://slidetalk.net/), mpoomaOnoe vo. tv eumhovtioels ue mpoobnkn Yneioxns pwvig.

2) Avalitnoe oto A1601KT00 £QOPUOYES OVaYVAOPIoNS pwViS (TT.). VoiceNote 11)

3) Kabdg n teyvoloyia eeliooetal, axobyoviag nyoypapnuéves oonyies, eivor 00GK0lo vo.
KOTOAGPEIC OV aKODG [0, AVaTopaymyn TPONYOYPOPHUEVOD UNVOUATOS 1] Evay auvbétn
opidiog. Mmopet va. Eyers éva Comvnipt mwov g€ EomVE oVaKoIVOVOVIOS THY Wpo. 1 Vo,
TPOYPOULO. TAONYNGNG ODTOKIVIITOD TOV o€ Kaboonyel. Eyeic axovoel y1o. eVomUOTOUEVODS
apnyntés oe e-book readers 1 mpoypauuozo ovayvaaons o8ovig, To. Windows diobétovy
éva. faotid mpoypouo. avayvaons odovig (yio droua ue mpofAnuata opacnsg) mov ovo-
unaletor Apnyntig. H teyvoloyio odvBeons pwvig amo keluevo Epyetai exions vo. d1evpivel
Y TPOGLOTIUOTHTO OPKETOV 10T00EAIOWY. No. av{ntiaels oty Tl 6oV Y10, TIC EPaPUOYES
¢ GOVOETNS PWVIC TOV YVWPILETE 1) YPHOIUOTOLELTE.

5.6 Metdadoon 10V 670 AL0.0iKTVO

To dadiktvakd padldeevo etvat 1 To SMUOPUANG vINpEsio Yo TV amevdeing petddoon
Nxov omd 10 AdikTvo.

Ot o IMnpo@rreis padlo@mvikoi oTadpol KEvouv avapeTddoon Tov GNILOTOG TOVG Kol LECH
TOV AL0SIKTVOV, TOPEXOVTOG GTOVG KPOATES TOVG TN SLVATOTNTA AYNG TOL 6TafLoD 68 0mot0-
dmote onpelo Tov TAOVIATY, YEYOVOS TTov dev umopel va emitevydel péoa and ™ PmAvTo TV
FM. Ext6¢ 06 T00¢ mopaidostakods padto@mvikovs otadpovg ot oroiot Bprikay To internet g
EV0L GUUTANPOUOTIKO LEGO UETAOOGNG, AELTOVPYOVY TAEOV KOl padlo@mVIKOL 6Tofpol apyde
Awodiktoakol.
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WEBRADIO STREAMING LISTENERS

H ‘

H Swdikacio petddoong yivetor amd €vav vaoloyloTh-mnyn otov onoio gykabdictotatl o
source client. O source client - 0 onoiog eykaficToTar 6TO YDOPO TOL PUSIOPOVIKOD GTAOOD
- omoteAel To Aoyiopikd 10 omoio givor vevBUVO va kwduconotel To ynTIKE dedopEVa 6TV
KOTAAANAN pope1| mov vrootnpilel 1 ekdotote teyvoroyia streaming (z.y. mp3, Ogg Vorbis,
AAC, WMA, Real Audio). To hoyiopikd avtd €Yoviag avoryti T oOVOEST e ToV eEuanpeTn-
TN NETAO06NG TOLVPIEGIKAOY po®V (media streaming server) omoGTEAAEL TOL KOSIKOTOUUEVE,
NYNTUCE OES0UEVO TPOG AVTOV. TN GUVEELD 0 EEVTNPETNTHG AVAUETUOIOEL TaL ANPOEVTA MYMTIKG
dedopéva 6ToVG TEMKOVG XPpNOTES YpNOIoTOIdVTaS To Tp®TdKoAAn TCP 1 UDP. Ztnv ovesia o
Pad10POVIKOS 6TaOUOG HETAOIOEL Ve TAGH GTLYUN TN POT 6TOV EELTNPETNTN KOl EKEIVOG LE TN
oelpd TOV AVOETASIOEL TNV EIGEPYOLEVT] PO GE TOAAUTAOVG TOVTOYPOVOVS AKPOATEC.

O ¥pNOTNG-0KPOUTNG ATOLTEITOL VAL £XEL EYKATEGTNLEVO £VO AOYIGUIKO UVATOPAY®OYNS POTS
(glte og plugin 6T0 TPOYPOLLL TAOYNONG TOV 6TO ALadiKTVO EITE (O AVTOVOLO AOYIGHKO) e
70 onoio cuvdEeTaL e ToV eELTNPETNTH HeTAdoons podv (media streaming server) TPOKEUEVOD
vo, AMaPet kat vo, ovoropayet T pom.

ApacTypioTyteg
1) AxolovBwvrog tig katalinies oonyieg (hitps://goo.gl/YnzTp4),
Bo. onpuovpynoete (a) mponyoypagnuévn exkmour (P) {wviovi ueta-
doan exmounnc ato MoOntiko Padiopwvo
(http://blogs.sch.gr/esrblog/)

Epotijeeig

1. Amo T e€optdTan 1 TodTNTO TOL YNELKOD 1)0V;

2. No g€nynoete Toug 6povg detypatoAnyio kot puiuog derypotoinyiag.

3. Ildg vroroyiletar To péyehog evog 0oVUTIEGTOV YNELKOD apyeiov Hyov;

4. No ovopEpeTe LOPPOTLTTOVS aPYEIOL TYOV.

5. Tloteg dl0popd VILAPYEL AVALESH GTO aPYEL0 YOV TOV TPOKVTTEL OO YNPLOTOINGT Kot
oto mepteyopevo evog apyetov MIDI;
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6. 2A xon 3A Kwvoopevo Xyéoo s

Y1601
Metd v pedét tov kepaiaiov Ha gicat tkavog/m vo:
v emelnyeic ta aitio Tov TPOKAAODY TV AVTIANYN OLOANG KIVoNg 6€ £VaL KIVOVLEVO GYESL0
v ovoQépelg Kot eENYELS TI PUGIKEG £VVOLEG TTOV GPOPOVY TO KIVOOLEVO GYELO
v Ta&IVoLElg Tig T VIKEG dnpovpyiog animation
v dnpuovpyeic KvoOUEVO GES10 600 SLCTAGEMV LE SIOPOPETIKEG TEXVIKES

v ovoyvepilelg Tov TpOmo KaTOGKELNG TPLOOLACTUTMV LOVIEA®V, TIG BUGIKEG TEXVIKEC POTL-
OOV, TIG KAUEPES, TNV Kivnom, TNV 000 VONS KaOME Kot T1 Stadtkacio TS pOTOPE-
MoTikng anddoong (rendering).

v oyedialelg kot dwayelpifecat 3D avrikeipeva kot dnpovpyel Kivodpevo oxEd10 TPV d0-
otéoemv

Boow) oporoyia: Kwvovpevo oyédio, 2D Animation, 3D Animation, npocopoiwon Kivn-
oMG, POTOPENAICTIKT ATEIKOVIOT.

Ewoyoyn: Zmy evotnta ovt topovctdlovtol ot o Pactkég EVVOLEG TOL apopovV TO Ki-
VouLEVO GYES10 dV0 Kol TPV dlaotdcemv avtiotorya. Me Tig dpactnpdtntes mov Ha kdvelg Ha
padeig va dnpovpyeic, amodnkevelg kot eneepydleson Kivodpueva oyédia e T PorBeta voro-
YT Kot GAADV YNOLOKDY KoL OVOAOYIKOY GUGKELMV.

H ocvveyng tayeio evaliayn eikdvov 1 oKiTemV TOL SlopEPOVY Alyo HeTa&d TOVG dNUovp-
youv oto Beat Vv yevdaichnomn Ot Ta avTIKEIpEVH 6TV KOV Kivovvtal e&attiog Tov oTt
0 €YKEQPAAOG TOV ovOpOTOL dloTNPel OTN PV TOVL TO OTTIKO UVLO TTEPimov Yo 1/12 tov
deVTEPOAETTOV.

nuepa otov 210 audva, eKTOG amd TO KIVOOUEVO GYED10 G 000 SloTAGELS efval TAEOV
€QIKTO pe TN Porfeta TG YNELIKNAG TEXVOAOYING Kot 1) VAOTOINGT TOL GTO YMPO TOV TPLOV dt-
aoTdcE®MV. AnAadn ekTOG 0o TV TOPGUETPO TNG LETATOTIONG TMV OVTIKEWWEVOV GTO EMMESO
Yl TG 800 (2) daotdoelg (2A) £xovpe TAEOV TPIOOLAGTOTA LOVTELQ T OTOi0L TEPIALPAVOVY TO
oKNVIKO, OTIGHO, Béon g Kapepag kat e0Kd €@é. To anotéhesiia €ival mo PEOMOTIKO KoL
10 EVIVTOGLOKO.

I"o v viomoinon Tovg ypNoILOTOIEITON KATAAANAO AOYIGHIKO OV JIEVKOAVVEL T LOVTELO-
noinomn, TV amdS00n NG Kiviong Tov oxedimv Kot T OTOPENMOTIKY OTEIOVION.

To Kvovpeve oyédio £xovv TOMEG EQOPUOYES OTN SLOPTIOT, TNV TOQAYMYT TOWVIMV Ui
KPoU UKOLG, TO eUPOLLpa TAGVA K.0.
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6.1 dvororoyio ToV KivoOpEVOL GYEDIOV

To kiwvovpevo oyédro (animation) eivat 1 dtodikacio
U v omoio mpoctifetal To oTotyEio g Kivnong og pia
EIKOVOL.

Avantiydnke dvvopkd Pacilopevo 6T VITOAOYL-
OTIKEG TEYVOAOYIEG, KUPIMC HESH amd TO YVYOYOYIKA
mayvida. To televtaio ypdvia [io GEPA Omd EXLTUYN-
UEVEG KIVILATOYPUQLKES Tatvieg £xovv T fdom Tovg o
animation.

To kwovpevo oyédio umopel vo dMGEL PEUAGUO Kot
vo. 6LVOESEL LEeTAED TOVG TOL SLAPOPA LLEPT 10 TOAVUEGTKNG EQPAPHOYNG.

[dwiitepa amotedeopatiky gival 1 ¢p1HoT TOL GTO YOPO TS WVYaY®Yiog Kol Tmv videogames
OAAG KOIL OTIC EKTTOLOEVTIKEG EQUPIOYEG KL TNV EXOYYEALATIKY KUTAPTION Y10, TV TPOGOUOimoT
S1001KOGIOV 1| LOVTEL®V.

H omuovpyia g xivnong etvor pio yevdai-
o0non mov ogeileTal 6T PuoOLOYia TOV AvOPO-
mvov poTov (peteikacua). Mio eicova mov PAé-
TOVE TOPAUEVEL, PETOL TNV TOPATHPNON NG, GTOV
AUEIBANCTPOEDT] YLITMOVO Yo, EVO KPS YPOVIKO
Sidotnpe. ‘ETot pua 6elpd IKOVOVY, ToV ovavedvo-
VIOl S1000YIKA HE HEYOAN ToyhTNTO, (GOivovTol Vo
AVOULYVOOVTOL 1) pioL e TV GAAT dNHovpy®dvTaS TV VIUTTmon TG kivnone. H idopopeio ovty
anotéhece ) Paomn yo Ty avémnTuén Gyt povo Tov animation AAAL OOV TV TEYVOAOYLDY TOV
YPNOLLOTOLOVY KIVOVLEVT EIKOVE (KIVNULOTOYPaQOG, Bivteo).

Ot KvnUOTOYpUPIKES TOVIES TOPAYOVTAL LE TAYVTNTA AVOVEDGNG 24 EIKOVOV (TAILGI®OV)
ava dgvteporento (frames per sec, fps). H mopayoyn tawvidv Bivieo Pacileton og avavémon
™G gwovag pe ovyvotta 25-30 fps (25 fps yio PAL/SECAM oty Evpodan 1 30 fps yio NTSC
otig HITA), evd yio ) dnpuovpylo omotedespotikoy animation amottovvron tovAdyioto 15 fps.
Ortav ypnoyonotovvol LkpoTepot puopot avavémaong, TaeL V. IGYVEL T EVIVTMOGT TNG KIiviong
KoL 1 ewova tpepomailet (To eawvdpevo oto etvat yvootd og flickering).

60fps ne @\ -ﬂs a “& e _..E ; -! :
. . g

30fps D=L 0 0

%.' n - ‘

XpnoyonolovvTol animations mov amekovifovv Kivnon eite oto eminedo (2D animation)
eite 610 Ywpo (3D animation).
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ApacTypioTntes

® Jotoelepevvnan: [ vawpiuio pe tov koouo tov Animation, Youoroxng E.
(http.//g00.gl/d2K4YU)

6.2 A160136TOTO KIVOOUEVO GYEGL0

2710 2D animation ot yopoKTAPES, TO AVTIKEIIEVA KoL TO pOVTO GYedidlovTal emineda, ywpic
TOAEG AENTOUEPELEG BTNV VO, TNV TPOOTTIKY Kot TOV GOTIGHO. ['ta TV Tapaywyn Siodtdota-
ToL animation £yovv kaBiepmbel 0v0 Pacikés pédodor-teyvikég. H teyvikn g kivnong ndvo
o€ TPOYLE, OV gival yvmoth ®¢ path animation Kot 1 Te(VIKY TPOPOAIG SLUPOPETIKMOV OWYEDV,
7oL gival yvoot og cel animation. Yadpyovv kot o toAdmhoko animation, Tov ¥pNGUYLOTOL-
00V €val GUVOLAGHO TOV OV0 TEXVIKMYV, Yo Tapddstypa éva cel animation mov Kwveiton Kotd
UNKOG oG S100poUnG.

Path animation

[Ipoxettor yloo pio TeVIKN e TNV OMOio EMLTVYYAVETAL 1] KIVION €VOG OVTIKELEVOL KOTA
UNKOG LG YPOUUNS oty 086V Tov vmodoyioth. H ypappn propei va ivan vbeto, teBlacpévn
N KopwoAn. O oxedaotic Tapdyet £vo povo oyEdto kot pe Tn Bonfeta Tov TpoypdpLatog kabo-
dnyet tov vroAoyleTH, MoTE Vo dnpuovpynBody ot endpeves BEoelg (kapg). Ot amootdoelg HeTald
Sadoyikadv Bécemv mavo ot ypapun kabopilovv Kot Ty TodTTo LE THY omoia Ba paivetan
Ot Kwvetton to avtikeipevo. Mikpég petotomicelg 6ivouy kpég ToyhTnNTeG Kot OpoAn Kivnon,
EVD UEYAAEG HETATOTIGELS SIVOUV PEYALEG TaYVTNTEG Kot amdToun Kivnon.

H teyvue) avt) vrootpiletan amd to wo yvootd epyoreio dnmg 1o Adobe Director.

|

‘. . we Ve L ot ~ }4

" il il

Meotion ,oa-H-

Cel animation

FRRSER A ATy

H teyvicn avt) glvon 1 16100 pe Tov TpOTo Tov KATa.oKELALOVTOV To KIVOUHEVD GYESL Y10
OV KvnUatoypdeo Kot v miedpaon. To 6voud g mpoépyetar amd ™ AéEn celluloid, to
SapavEG PUALO TTOV YPNGLULOTOLOVGOY TOALOTEPD O EWOWKOTL Yl TN oYediaoT EIKOVOV Kol TV
TomoBétnon tovg o éva otabepd VITOPabpo. Lopeva e T TEYVIKY cel animation to vroPo-
0po mapapével 61abepd KaOME 0 YopaKTNPAS 1 TO avTikeilevo oAAAlel and kapé og kapé. O
oY€O100TNG INUIOVPYEL L Opdde oYedicv ToV 1510V YapUKTNPA GTO 0Ol KAVEL LOVO HEPIKES
daxprrég ardayéc. Ta oyédio avtd mov ovopdlovtar cells tomobetobviar o€ Eva cpod Kot 6T
ovvéyeto dnpovpyeital 1 yevdaiotnomn g kiviong pe to EepuAlcpd tovg. To cel animation pe
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™ BonBeta vrodoyiot viomoteitat pe Tov id10 akpIPdG TPOTO, LE TN S1aPOPE OTL TO EEQOAMGLNL
TV oyediov yivetal and €dkd npoypappata. To ypnyopo naiylo tov mlaicsiov onpovpyel
™mv yevdaictnomn g kivnong Tov 1 Tng aAAayng TG LOPPTS ToV. Ot 6YeO0OTEG TPETEL VAL YV®-
pilovv TOAAG Y10l TIC S100YIKES GTAGELG EVOG YOPAKTAPA OVAAOYOL LE TO €100G TNG Kivnomg mov
ektelel. [IoAAG cuyypagkd epyoleia, Onmg To Macromedia Director vmootnpilovv animation
TOV TOTOL OWTOD.

ApacTyproTyres
1) 1.6.2 ®E-1 Anraovpyia kivoouevng eiovog, IHAEIAAEX/Nnpnides-Tlolvuéoa.
(https.//g00.gl/n4MDOI)
2) 1.6.2 ®E-2 Anuiovpyio kivoduevov keiuévoo, IHIAEIAAEX/Nnpnideg-Tlolvuéoo
(https://goo.gl/YtUKT9)

3) 1.6.4 OE-1: Anuiovpyia animation ue to Gimp, Nikolod 4. (2015)
(https://goo.gl/HCMnkF)

6.3 TprodraotoTn QOTOPEUAGTIKY 6YE0i06N KOl Kivion

To animation 600 5100TAGEMV OEV IKAVOTOIEL TIG AMOLTGELS TOV XPNOTOV TMV EPOPLOYDV
noAvpécwv. Ot ypnoteg emlntodv 6Ao Kot To mMoTd otV TpaypatikdéTnTa Ypopkd. H tpiodid-
otatn oyediaen INUOVPYEL AVTIKEIIEVE O PUGIKA GTIV TPOYLOTIKOTN- o B
TO, KO LAALGTO GE TETOL0 BofpLO MOTE VoL (aivovTaL G VoL EIVoL TaprEVOL fm SO\$
and QOTOYPOPiES. N .

To animation Tp1®v d106TAGEOV AmOTEAEL TN PAoN Yiow TN ONpLovp-
yio TitAov Toyvidiov Kol teputételog. H yprion tpiodidotatov povté-
AoV yiveTon TopOpoLe LE TO S1001ACTATO LOVTELD TV TOPUTAV® TEYVIKOV, LE TN d0popd 0T
Aappdveror vToOYn Kol 1) TOPAUETPOG TOL XMPOL 6ToV omoio yiverat 1 kKivnon. H dnpovpyia
€VOG TPLOSLAGTOTOD OVTIKEWHEVOD HE VYT KOl GKLAGELS, GTO 07010 avaTifEVTaL YOPaKTNPIOTIKG
Kivnong eivar iaitepo dVGKOAN Kot ypovoPopa. H dnpovpyia tpiodidotatov animation omou-
1€l PLEYGAN VTOAOYIOTIKT] oYL KOt YiveTol e €101KA epyaigio 6nme to Extreme 3D, 3D Studio,
Swivel 3D k.A...

[eprhapPaver tpia Paoucd Prpoto:

povteiomoinon (modeling): Eivol n dtodikacio onpiovpyicg Tov TpiodldoToTtOV OVTIKEL-
HEVOV Kat TV oknvav. Tlepthapfavel  oyedioon dopopov OYE®V TOV OVTIKEWEVOL (TOV,
TAdyLo, Sratoun) tomobetdvTog Ta Stdpopa onpeia og éva mAéypa. O KaBopiopds g Lopeng
TOV AVTIKELHEVOL PacileTol 0TI OWeElS aVTEG.

Tpocopoimon Kivong (animation): Ileplapfdver tov kabopiopd g kivnong Kot tov
QAAOYDV GTNV EUOAVION KOl TO POTICLO TOV OVTIKELLEVOD KOTA TN S18pKeELd TNG.

QOOTOPEUMGTIKI amElKOVIo (rendering): Anotelel 10 TEAELTAIO GTASIO GTO TPLGIAGTATO
animation Kot TEPAAUPAVEL TNV 0TOG0GT| GTO AVTIKEILEVO PMTOPEUAGTIKAOV YAUPAKTNPIGTIKOV
OMMC PO, ETIPAVELOKT VOT], dtamepatdtnta K.A.T.. H dodikacio ovt amattel modd ypovo
€101KA Yo, ToAVTAOKO animation.
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= S T —

E—— = = =
M) SREENG SO0 e Gan | Gkt | faiegin | pa| Gremn | Wimte Seeen. STIOTE SUSE

Epotijoeig
1. Tielvon to animation;
2. Tati vo ypNGYOToGovLE KIVOOLEVO G)EX10 ovti yio Bivieo;
3. Ioteg givor ot 800 Pacicés Teyvikés yio T dnpuovpyia 2A Kivovpevov cyediov;

4. TiemmAiéov mpooPépetl To 3A Kivovpevo oyéd1o;

ApacTypioTyteg

1) Na deite v mapovaioon: hitp://aetos.it.teithe.gr/~praptis/CG/Graphics 19-Animation.
pdf kot va ypayete éva keiuevo 150 Aéewv yio v 1otopio tov KivoouEvov ayediov

2) Zolntiote mote givar mpotiudTepo. va. ypnoiuomoinoovue 24 avii yio. 34 kivovuevo oyédio.

3) Avalntnote Aoyiouiko yio t onuiovpyio. KIVODUEVOD Gyedion Kol KOTAGKEVGOTE EVAY TIVa-
KO. [LE TO. TAEOVEKTIUOTO, KAOE EVOS WG TIPOG TEVTE (3) YOPAKTHPIGTIKG, THS TPOTIUNOHS TOG.

4) Or uabntés ayedialovv ue to Sketch up (hitp://goo.gl/1s1ZkM, http://g00.gl/tGmFDx).
AxolovBavtag i odnyies v video-tutorials (wy. hitp://goo.gl/lgNSzd, https://g00.gl/
SwivsF), mpoormabiote vo, OquIovpynoETe Eva LOVIEAO TOD TYOAEIOD GOG.
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> Yevapo 1.6 Tvopio pe tov k6opo g Kvoopevng swovag, Yopatdkne E.(2014)
(https://goo.gl/DnbAOr, http://goo.gl/VKVE2C)
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Teyvikéc Kwvoopevng Ewovag (http://www.kinoumeno.gr/)

dotodevrpo: TovOetikn kivnon (http://goo.gl/u9eBng)
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7. Bivteo

Y1oy)01 =
Metd v perétn tov kepaaiov Ba gioot ikavog/m va:

v avayvopilelg  dtopopd peta&d Tov popeotumov (container) vog apyeiov fiveo Kot Tov

pOAOL TOV KmdKoToMT (codec)

v amofnkevelg kat dtopopalelg yneoko Bivieo oe S1opopeTIKONS LOPPOTLTOVS opyEi®V

v omuovpyels pia tovia (video) and e1KoOveg kot Y0

v OTOKOTTELS, SIOUPELG, EMTAYVVELG Kot EXPPadOVEIS VO TUNILOL LLOG TOVIOG

v TPOcHETELS TITAOVG, VITOTITAOVG, EQE LETARAONG, LOVGIKT VIOKPOLGT), PN YNON

v ovaeépELg KOOIKO/0moKmAtKomomTég Nxov Kot fivieo

v OVOQEPELS KPITIPLOL ATOTEAEGLATIKOTITOG LLLOlG KOOIKOTONomG

v petadidelg {ovtavd éva Bivieo oto Tomikd dikTvo 1 6To AladikTvo

Baown opoloyia: container format, kwdikomoinon, kodikomomg (codec), ywpiky cvpumi-
€01, YPOVIKT] GUUTIECT], TOAVLEGIKT POT|

Ewayoy: Xy evomrta avty 0o pdbeig va cullappavelg Bivieo, amobnkevels Kot ene-
Eepyaleoon apyeia Pivteo pe ) Pordeto vTOAOYIGTN Kot AAAGY YNOLIKOY KOl 0VOAOYIKOV GV-
OKELMV.

Ta tedevtaio ypovia, S10dKTLOKOT TOTOL PLA0EEVING Kot avTodlayng Pivieo petaly ypnotmv
(yra mopdderyuo YouTube, Vimeo xtk) amoteAoVV TOVG O SNUOPILEIS TPOOPIGUOVS GTOV TOYKO-
oo 1616. To yneuaxd Pivieo amotelel mAéov pio oNUOVTIKY TOPAUETPO GE £V EVPD UG
VANPESIOV, KUPIOG AdY® TG EVKOANG "cVAANYNE" Kot 0ToBNKEVGTG TOV ATd POPNTES KOl LT
OVGKEVES EYYPUONG (KIVHTE THAEPVA, TOUTAETES, KOUEPES 1GTOD, PWTOYPOPIKES UIYOVES, PLvTe-
oxduepeg). Tapddinio ot duvatotreg eneepynciog Kot HETOPOPAG/dtovoung (EVELPLATO. Kot
QAGVPLOTO) YNOLOKOD TEPLEXOUEVOL EYEL OONYNOEL GE [0l VEQ TPOYLOTIKOTNTO.

7.1 Tomor apyciov Pivreo kot kwdikorotés — Teyvikég svpmicong.
Containers ko Codecs

H dopn tov apyeiov Bivieo eivat moAdmiokn yioti cuvdvalovy moALd S1oPopeTIKA £16M TTAN-
pogopiag (m.y. pon fivieo, pon fyov, UETAIEIOUEVE, VTOTITAOVS K.G.).

Evé 1 enéktaon evog apyeiov otatikig eikovag pag divel TAnpogopia yio to €id0¢ Tov me-
pleyorEvo, dev ovpPaivel o 1810 Kot pe Tig emektdoslg Tov apyeiov Pivieo. O popedTLROG
apyeiov Ptvteo (m.y. MOYV) eivan amhd éva "doyeio" (container), mov Ba propovce va mepEyeL
&vo TOAD yopUnANng moldtntag web Pivteo, 1§ éva moAd-vyning nowdttag 3-D fivieo kot vymAng
TOLOTNTOG TEVTAKAVALO 1)O.
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T T — Video File.ext (.avi, .flv, .mp4/m4v, .mkv, etc) -5
Container (matches extension)
\c!?ldr:zrf::::cl Metadata Metadata (date, author, title)
Video stream (DivX, h264, MJPG, etc)
Compressed Audio stream (MP3, DDTS, AC3, AAC, efc)
Audio [codec) S Subtitles (text or a “sub-picture” stream)

Tapadeiyuoro poppotorwy apyeiwy fivieo: .mov, .wmv/.asf, .mkv, .ogg, .avi, .flv, .mp4

Containers vs Codecs Codec File Types:
Audio
MP3, AAC, Vorbis, FLAC,
'J‘I aL. 6 ATRAC, WMA
Video
Containers: MPEG- |, MPEG-2, MJPEG
MPEG-4 / AVC / H.264,
QuickTime MOV MPEG .MP4 Adobe .FLV DIVX, Indeo, RealVideo,
RealNetworks .RM  Windows .AV1 and .ASF WMV, VC-1

Xiphorg .OGG  Matroska JMKV

Méco og kaOBe container apyeiov Bivieo vadpyovv to dedopéva pong Bivieo kat Ryov. Ta
dedopéva auTé OMUIOVPYOVVTOL OO HIKPA TPOYPEUUOTO TOV OVOUALOVIOL KMOIKOTOMTES
(codecs) o omoia KmdkomoloOy - amokmdikonolovv (Encode - Decode) v cvumiélovv - ano-
ovumiefovv (Compress - Decompress) yneakég poég dcdopévmv. Adym Tov HeyGAov YKo
dedopévov mov amortetl 1o Pivieo cvvnBog Ol KOIKOTOWTEG PNCLLOTOOVYV GLUTIEST] MOTE
Vo, EmMTOXOVY EAGTTMON TOL OYKOoL dedopévov. Mmopeite vo okepteite To codecs oav LKPEG
BonOntikég epupOYEG TOL YPNOLUOTOLEL EVOL TPOYPOLLLLL 1) TO AELTOVPYIKO GUGTHLLOL Y10, OVOTTO-
paymyn N dnpovpyio apyelmv Pivieo. Kmdikomorovv kat cvumiélovv poég dedopévmv 1o, amo-
Onrevon kot petapopd 1 amocLUTIELOVY POEG OESOUEVMV Y10, OVOTOPOY®OYN Kot ETeEepynoia.

Emopévmc o popeotumog evog apyeiov Pivreo (container) - onwg yia mopadeiyua .MOV,
AVI .MP4 - gtval évag TpOTOG Y10l VoL TOKETAPIOTOVV TO, H£d0UEVE Yl amobnKevan). O Kwoiko-
momTi|g (codec) - dmwg yia mopaderyuo H.264 - givar n néB0d0G Yo Kmdkomoinom Kot amok®-
duomoinon tov Pivieo 610 E6(TEPIKO TOV “TakéTOL” (container).

Avartopio gvég apyeiov Pivieo

2) Container: MOV, .AVI, MP4, ...

3) Iipa Pivreo ko 1yov (video and audio signal): to dedopéva fivieo Kot yov mov Eyovv
GUYKEKPULEVA YOPOKTIPIOTIKG

4) Kmdwomomrig (Codec): avapépetal 6T0 AOYIGUIKO TOV YPTGILOTOIELTOL Y10, TNV KO-
KOOI o™ KoL TNV 0T0K®IIKOToiNGT Tov onpatog Pivieo. Ot epappoyéc yio enelepyacio

Ko avomapaymyn Pvteo ypnoylonolohy KmdKOToumTég Tov UIopel vo eival EVOOUOT®-
Hévol 6To TPOYpOLpa, N eyKabioTavtol Eexmplotd.
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XopaxtnploTikd evég onpoatog Pivreo

MéyeBog Tov mhansiov (Frame size): to vyog Kot mAdtog (oe pixels) yio k@Oe mhaiclo
(frame).
270 SD (Standard definition) fivico, to uéyetog tov whaiaiov eivar yevikad. 720x576 pixels, onio-
on 414.720 pixels avovolixa ova whoioio. Avticrorye oo FHD (Full High Definition) fivteo ot
oraoraoeig eivar 1920x1080, dniaon 2,07 megapixels ava mhoioio ko oto 4K UHD (Ultra High
Definition) o1 diaotdoeis eivor 3840x2160, onlaon 8,29 megapixels.

Standard Definition
T20x576

High Definition: 720p
1280x720

High Definition: 1080i,p
1920x1080

Adyog dwuotaccsmv (aspect ratio): ivor 1 avoroyio Tov TAdTOVE TPOG VYOC. I 10 TOPadELy-
o 4.3 (standard Video), 16:9 (widescreen)

PvOpog avamapoywyig tharciov avé dgvtepdrento (frame rate, fps) : ApiOpuoc miarciov
oV wpoPdrlovtat avd devtepoiento dote va divetal 1 aioBnon g kivnong. To frame rate
petpiétol cuvnbog oe frames per second (z.y. 15 fps, 24 fps, 25 fps, 30 fps, ...).

Babog ypodpatog (Color Depth): O apiBpoc tov bits mov ypnoionoteitat yio Thv ovorto-
paoeTacn Tov ypodpatog v kiOe pixel. (Me tyu) ypwupoticod fabovg 24 bit Eyovue éva fivico ue
TPOYUOTIKO YPOLUA.).

PvOpdc petdooong i PuOpég dedopévav Pivreo (Bitrate): O pvOuog dedopévav evog ap-
yelov Pivteo etvor To péyefog e pong deG0UEVMV KOTA TNV OVOTApAy®YT| TOL BIvTeo Kot HeETplé-
tou o€ kilobits 1 megabits avd devteporento (Kbps 11 Mbps). Etvat éva kpioipo yopaktnplotikd
TV apyeiov, kaBdg kabopilet Tig EMdyIoTEG SUVATOTNTEG TG TAYVTNTAS LETAPOPAG TOV GKAN POV
diokov 1 6VVOEST 6T0 ALOSIKTVLO TTOV OALTOVVTOL VIO TNV OVOTAPAY®YY VO Pivieo ympic
Stakom.

Lo un ovumeouévo Sivieo mov dsv mepisyel nyo.

- Pobuog oedouévav fivieo (Uncompressed bitrate) (bps) = Méyebog [Taiciov (dyog x wha-
706 - o€ pixels) x PvOuoc avaropaywyns mhaiciov (frames per second) x Babog Xpouarog
(bits per pixel)

- MéyeOog apyeiov (bytes) = [Méyebog IT)oraiov (dyog x mhdrog - o pixels) x PvOuog ova-
opoywyns miouaiov (frames per second) x Babog Xpauazoc (bits per pixel) x Aigpxela
(sec)] / 8 bit per byte
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Agrypatornyia tov yov (audio sample rate)
Xopmigon Pivreo — Teyvikég Topmicong
Ot tgyvikég ovpmieong video (compress/decompress, codec) mov ypnoiponolovvTat ival ot:

Xopwn ovpnicon (Evéonmiaroroxiy, Intraframe) avoropfdvet mn copnieon kdbe mharciov
(frame) Eeymprotd.

Xpoviki] svprieon (Awomhororoki, Interframe) epoppoletar o pa okolovdio mlaiciov
LLE KMATKOTOINON TV J10popdY OVALESH GE 0VTA Kot otnpiletal 6To Yeyovog 0Tt Ol TEPIECOTE-
peg TANPoYopieg mapapévouy otabepéc omd 1o Eva mAaioto 6to dAro. Expetoliedeton dnaadn
TIG OULOLOTNTEG HETAED TV S1adoyKdY TANIGIOV (XPOVIKOS TAEOVAGNOS). [ia mopdderyua, oty
KIVEITOL EVOL OVTIKEIUEVO TG, OLOOOYIKG. TAaiaio. 1010V o€ teydAo fabud, kabwg kamoia TunuaTe.
TV waiciwv oev exnpealovial kabolov ard v Kivian eva karoio. dAla mbovov vo alldlovv
amAg Oéon ue pKpn oAAoyn Tov TEPIEYOUEVOD TOVG.

100 0000000000000000C000000000C0000C0000000000

HHNDINE)

| O [ | (O NN (| | O[O (|

Intraframe compression
Every frame is encoded individually

CO0C0D00C0CD00D0000000000000D000000000000000a0

Interframe compression
Only the differences between frames are encoded
for each group of frames

7.2 Enelepyacio fivreo
H eneepyacia Bivieo - to omoio £xel cuAANEOel avaroykd (7.y. S-Video, TV-in) | ymeuoxd
(USB, Firewire) - yivetat pe 1 ypnon KATOAANA0V VAKOD Kot AoyiGpkov. Metd T cOAy,
K®OKOTOINoN - cupumieon Kot omobnikevon evog Pivieo 6e YNELOKN LOpEN UTOPEITE VA TO Eme-
Eepyaoteite Kot va T SIOUOPOADCETE GE KATAAANAT LOPOT] Y0l TN ¥PToM oL TpoopileTar.
® Smuovpyio toviog (video) oo ewcdveg, Pivieo kon 10
OTOKOTY, S10APEST] EMAEYUEVOV TUNUATOV
petafdoetg kot eQé
TPOGONKT, APAIPEDT), AVTIKATAGTOGT, GLYYPOVIGLOG LOVGTKNG KOl 0P YNONG
TiTAOL 0pyNG-TELOVG, AeCAvTEG
EVOOUATMGT) VIOTITA®V
eiltpa

anofnkevon — petarponty video 6e dLoQopETIKOVS LOPPOTLTTOVG apyEiY
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ApacTyproTytes

Dolo Epyacioc A.4.3.M2,M3,M4 [loivuéoo-Video (oeh. 49-55), [IAnpogopuxi A’
Avkeiov, [oidaywyuco Ivetitovto Kompov (2014) (http://go0.gl/TT6Ave, hitp://goo.gl/

bpOhQO).

Oo. onuIovpYNTELS UE THY 0UGI0. 00V i Taavia (Video) yio ovuuetoxn o€ pobntixo oiaywm-
viouo (w.y. pue éua "Aéue OXI oro cyorixd expofiouc” n "Aopdleio ato Aiadiktvo”, 3-5
Aemradv, mov to uéyedog s dev o vmepPoiver ta 60 MB ko to. emitpenoueve. format vo.
etvai o eéng: MP4, WMV, FLV, VOB, MOV, AVI, ASF).

Oa dnuiovpynoete pio. towvio (video) yio. aveptnon oty 16T0GEALII0. TOV GYOAEIOD, UE OTO-
OTGoHOTO. Video 1/Kal pTOYPOPLOY OTO GYOAIKI EKONAWOT.

Oa. fivieookorioete kot Qo kavete Hovial amoomaoUGT®Y GOVEVTEVENG.

Ooa avalntioete i eivau (w.y. https://go0.gl/df611n, hitp://goo.gl/jjwcOr) kai Go dnuiovp-
ynoete éva stop motion video ovvovd{ovtag TpoypoLULOTe ETECEPYATIOS ILOVOOUATIKOY
KOL WHQLOYPOPIKDV YPOPIKADV, Y0V Kol PIVTEO.

Oo onuiovpynoete éva tutorial (mwy. 0onyos ypnons tov mpoypduuatos Avidemux,
http://goo.gl/hLwXOv) e mpoypdupata karaypopis 00ovys (z.y. Wink,_http.//g00.gl/

vbkWhli)

Oa dnovpynoete évo. time lapse video oc wepifaliov Ubuntu e yprion ypouuns eveoimy
(my. hitps://goo.gl/oIBmC3)

tennnnnn

~ Windows Live: DebugMode .- .
7*Movie Maker | *'| Wink Avndemux

Y 4

..'_?l!] nee

BY PINNACLE
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7.3 Kmdwkomoinon — Atavopn — Arostol] pivreo

[MiBavov va éyete akovoel Tov 6po "native", 0 0010g YPNGILOTOIELTOL Y10 VOL TEPLYPAYEL TN
LOpQN OV 1M KApEP KOTOYPAPEL KO omodnkevel Ta ynelokd dedopuéva. Mepikés popég OpmG,
N "mpwroyevic” ovuricon dev etvar 1 PELTIOT, YioTi cuvnOog Ta dedopéva elvarl TEPACTIO G
LEyeBog ylo va. LTOPEGEL O VITOAOYIGTHG VoL Tal ENECEPYNOTEL, G€ TAYVTNTES TTOV VO, EQGPOAIlovV
ovveyn pon. Q¢ ek To0TOL, Bol TPEMEL VO LLETOTPATOVY 1} VO GUUTIEGTOVV GE YAUNAOTEPO PLOUO
dedopévav (bitrate). H cuumicon (kodwonoinon) Pivieo givarl n dwadikocio LeTtotponig Tov
Ynoewkos Pivieo oe popen KAT@AANAN yio petddoon 1 amobnkevon. To asvpmicsto "Raw"
ynowoko Pivreo amortel ouvnBog éva peydro bitrate, (yio mapdderyua, mepizov 216 Mbits yio. 1
oevtepdlento aovumicotov fivieo Standard Definition) Kon 1 copmieon ivon omopaitnTn yio v
anofkevon kot HeTadoo| Tov.

O puOpdg dgdopévav (bitrate kwdkomopévoy Pivreo) avapépeTal 6TNY TOGOHTI T TOV
bit mov ypnoiponoodvtat avd povada xpdvov avamapoymyng Pivieo Hetd ) cuumicon (Koot
Komoinon). Metpiétar og kilobits 1} megabits avd dgvteporento (Kbps 1 Mbps) kot eanpedlet
10 péyebog tov apyeiov Kot TV mowdtnTe Tov PBivieo. Me vymAdtepo bitrate, Evag cvyKeKpl-
Hévog kmodtkomontg vootnpilel peyakivtepo péyebog mhatsiov, vynidtepo puOud avamopo-
YoYIS mhaisiov, Aydtepn ovumieon avd mAaiclo, neplocdTep dedopéva oV 1 GLVOVAGUO
oAV OVTAOV TOV YOPOKTNPIOTIKGV. TNV avtifetn nepintwon (peiwon tov bitrate), éva 7 me-
PLOGOTEPQ AT TO YOPUKTNPIOTIKA TOV oNpatog Bivieo Ba mpénetl va vrofodiuctovy. Kabog
opmg M TELVOroyio K@IKOTOINONS TPOYMPAEL, eEA0TTOVETHL TO bitrate mov amarteiton
Y0 L0 GUYKEKPLPEVY] o6 TNTO.

Video bitrates (azo wikipedia)

- 16 kbit/s — videophone quality (minimum necessary for a consumer-acceptable "talking
head" picture using various video compression schemes)

- 128-384 kbit/s — business-oriented videoconferencing quality using video compression

- 400 kbit/s YouTube 240p videos (using H.264)

- 1 Mbit/s YouTube 480p videos (using H.264)

- 1.15 Mbit/s max — VCD quality (using MPEG1 compression)

- 2.5 Mbit/s YouTube 720p videos (using H.264)

- 3.5 Mbit/s typ — Standard-definition television quality (with bit-rate reduction from
MPEG-2 compression)

- 4.5 Mbit/s YouTube 1080p videos (using H.264)

- 9.8 Mbit/s max — DVD (using MPEG2 compression)

- 8to 15 Mbit/styp—HDTV quality (with bit-rate reduction from MPEG-4 AVC compression)

- 19 Mbit/s approximate — HDV 720p (using MPEG2 compression)

- 24 Mbit/s max — AVCHD (using MPEG4 AVC compression)

- 25 Mbit/s approximate — HDV 1080i (using MPEG2 compression)

- 29.4 Mbit/s max — HD DVD

- 40 Mbit/s max — 1080p Blu-ray Disc (using MPEG2, MPEG4 AVC or VC-1 compression)

ApacTypioTyres:
® Me ovvepyooio otV OUGOA GOV, OMDOTE UiG TEPIYPOPT VIO, TIC TOPOKATW EIKOVES (Video
coding scenarios).
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PC display

- _y
" am—

Video coding scenario, two-way

H ovpnieon evog apyeiov yioo pellovtikn ypnomn yivetol gite pe ovpmieon dedopévov yo-
pic anmdAieto (lossless data compression) eite pe copmieon dedopévav pe anmireto (lossy data
compression). Yrdapyovv moAEG epappoyEG Tov dtatifevtat yio T cupmicon dedopévav Bivieo
KOL YOV Y10, LEAAOVTIKT ¥pNoT). ZyedoV OA0 TO AoYIolKa enetepyaciog Pivieo, dtobétov epya-
Aelo cupmieong Tov EXLTPETOVY TN SOKIUN oG TOIKIALoG 0o codecs.

Owoyévera MPEG

MPEG-1 (1993): To mpdto mpodTtLumo Kmdikomoinong vy Pivieo ouyypovicpévo
pe Myo. Eixe otdyo vo kodikomowoel Pivieo oto bitrate tov CD (1.5 Mbps). Xoun-
M mowdtnto ekovag kot Myov. H avdlvon mhoisiov kobopiletar ota 352x240 (NTSC) 1
352x288 (PAL) pixels pe puBud avavémong miaiciov and 24 éwg 30 fps.

MPEG-2 (1995): Xpnotpomoteitor oty yneuokn miedpaon (Héxpt TpOGPOTO) KOl TO
DVD. H Bacwn avéivon miouciov eivar 720x480 pixels (NTSC) 1 720x576 pixels (PAL).

MPEG-4 (1998) kot enéktoon Advanced Video Coding MPEG-4 AVC (H.264): TToA0
EVEMKTO  TPOTLIO OV TPOGPEPEL LYNAN mOdTNTO pE HeYAAn ovumieon (idw mowdtto
oto Hod oyedov bitrate oe oyéon pe 10 MPEG-2). Otav ypnoiponoteital pe vymAod bitrate,
nopéyet eEapetikn movtnTa (Yo mapddetypo Blu-ray disc). Zyedidotre ©ote vo amoteAéost
€va Amod0TIKO GYNLLO. GUUTIEGNG Y10 EPOPUOYEG ALadIKTVOV (THAESIACKEYT, PLVTEOTHAEPOVIKL).
Xpnowonoteitor gupéwg amd Aodiktvakés myég pong dedopévav (yio mopadeiyua Vimeo,
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Youtube), Web hoyiopko (yia mapaderyuo Adobe Flash Player, Microsoft Silverlight) kot oty
ynoewkn miedpacn vyning evkpivetag (HDTV).

High Efficiency Video Coding HEVC (H.265) (2013): Néo npdtumo cuumicong Pivteo.
Avantiynke pe otdyo vo mopéyxel GUUTIEST SIMAACLOG OMOTEAECLOTIKOTITOS GE GYECT| LE TO
mponyovpevo mpotvmo H.264 / AVC. H amoteheopotikOTTo TG KOIKOTOINGOTG EYKEITAL TN
duvarotnta va Kodikonomoet (encode) to fivieo oto yapuniotepo duvatod bitrate, dtatnpdvtog
TOpGAANAL £vo OpIoUEVO EMITESO TOLOTNTAC. AV KOt 1] 000 TG cLUmieong TOlKIAAEL ovd-
Aoya [le TOV TOTO TOV TEPIEYOUEVOL Kal TV pubicemv Tov kmdikomomtn, to HEVC, givat
ovvnbog og Béon va copmiécet To Pivieo dVvo Popég mo anotelespotikd and o AVC. Mno-
pet vo vootnpi&et 8K UHD (Ultra High Definition Television) kot avéivon mhaiciov péypt
7680x4320 pixels. Anotelet éva amodoTiKd oynpo cupmicons yio pon 6E30UEVOY VYNANG TO10-
mrag Pivteo (streaming high-quality video) kot o 0dnyroet oty mapoyn nepieyopévov 4K yio
11¢ véeg Ultra HD 0006veg.

H.265/HEVC H.264/AVC
Ovopacia MPEG-H, HEVC, Part 2 MPEG-4 Part 10, AVC
Hpepopnvia 2013 2003
E&éhén A16doyog tov H.264/AVC A1680y0g Tov MPEG-2 Part
Beltidosig 40-50% peioon tov bitrate og | 40-50% peiwon Ttov bitrate ce

oyéon pe to H.264, dotnpd- | oxéon pe 1o MPEG-2 Part
vtog v o modtnTa

Ynrootipién péypr 8K Non Oyt Yroompilet péypt 4K

Ynrootpién péypr 300 fps | Now Oyt Yrootmpilel péypt 60 fps

7.4 Metadoon Pivreo oto AwadikTvo

O 6pog molvpesikr| por (streaming media) 6To Al0diKTVLO OPOPE GE i POT) TAKETMY SIKTV-
0V TIOV TEPLEXOVY TOAVEGKE dedopéva, dnAadt Bivteo /Kot fyo. H molvpesikn pon mpoépye-
ToL omt6 Eva eEumnpeTn T peETddoong podv (media streaming server) kot KotevbOveTAL TPOG
éva TEMKO xpnotn 0 omoiog AapPdvel GUVEXMS Kol aVOTOPEYEL GTOV TOTIKO TOV VITOAOYIGTH
TOAMVUEGTKO TTEPIEYOUEVO. O ¥pNOTIG AmaLTEITOL VO EYEL EYKATECTNUEVO £VOL AOYIGUIKO OVOTTOL-
payoyns pong (plugin oto Tpdypappa TAoNyNong 610 AdikTuo 1 GVTOVOLO AOYIGIIKO) UE TO
omoio cuvdLeTal pe Tov eEUINPETNTY.

Ot teyvoroyieg podV YPNGUYLOTOLOVVTOL Yio THV AKPOACT) PASIOQOVOL KOl THV TOPUKOAOV-

Onomn miedpaong nécw Awadiktoov (IPTV), v avapetddoon ekdnAdoemy, Kadog Kot yio TV
nopakorovdnon Pivieo kotomy arthoemg (video on-demand).
Poi| kotd amaitnen (On demand Streaming): O tehikog ypNo™g Ol HOVO ETAEYEL AN
akoVEL 1 PAETEL TO TTEPIEYOHEVO —TTOV £ival amoBNKEVUEVO GTOV EELINPETNTY] - OTOTESNTOTE TO
{nmoet (on demand). EmumAéov, umopei va. Toymacet Tn HETAO00N Kol VO, GLVEYIGEL ApYOTEPQL, VO
TPOYMPNGEL 1 VO EMGTPEYEL GE AALO GNUELD TOV TEPIEYOUEVOV.
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Zovtovi} petadoon poov (Live Streaming): Metddoon og TpayHATIKO XPOVO YEYOVOTMV
070 AwdikTvo e TNV pHopP1 ToAvpesIKnS pong. H pon mpoépyetat amd éva 6UGTNHO TOPAYM-
S POAOY, T0 01010 LETOFIOEL T POT| GTOV EELANPETNTH, O OTOIOC KOl BVOLLETUSIOEL T1) POT] GTOVG
TeEMKOVG ypnotec. To GVOTNU TOPAYOYNG PODY OVOLUUPAVEL T YNOIOTOINGCT TOV AVOAOYIKMV
onuatwv Pivreo Kot Nxov 6tav ot mnyés etvar avoloykéc, v Kmdikonoinon (cvumieon) Tov
Bivteo ko Nyov o€ KATAAANAN LOpP1| Yo, HETAOOON TAV® 0o TO AladikTvo Kot TELOG TN HeTd-
d00M TV PodV GTOV EELTNPETNTI LETAGOOTC.

Capture Encode Stream

Live Streaming

ApacTyplotyres

Oa. dnuiovpynoeig évay server uéaw tov VLC, mate 0401 01 vTOAOYIOTES TOV TOTIKOD OIKTD-
ov oV gpyaotpiov B uropody vo, aovoedodv Kol Vo aVamapayovy TNV TOLVUETIKY Poi).
(https://g00.gl/MFGZIP)

* Live Stream with Google Hangouts On Air/YouTube: Oo. dnuuovpynoeic ue v téén

oov éva. kovadi ato Youtube ko1 Qo to cvvdéoete ue 1o avtiotorro mpopil 1 oeAida ato
Google+. 2tn avvéyera ue to Hangouts Zwvrava, 8o uetadwoete {wviava ov{ntioeic ka
ropactacels i Qo emeepyaoteite kai Oa OLOLOIPCOETE EVa AVTIYPAPO THG UETAOOTHG.

Eporioeg

L.

Ao T eEopThron | TodTnTO TOL YNPLOKoL Pivieo;

2. Tuetvar to péyebog tov mhauciov og éva Pivieo;

3. Treivoun popen RAW;

4,

5. And mob mpoépyeton pio molvpesikn por (Bivieo) yuo v mapakorodfnon evog modo-

[Natl avartdydnke to npdtuno cvuricong Pivieo HEVC (H.265);

CPUPIKOV aydVO 6T0 AL0dIKTLO;
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BIBAIOI'PAPIA-ANADPOPEX
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http://goo.gl/tnVXR3)
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Koékkog, A. MeBodoroyio kar mpooLoypopes yio Ty XILOYN KOTCAANAWDY TPOTOTWY UKDV
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poikd Awodiktvo — GUnet, ABnva 2014 (Avaxtifnke 19/09/2015
and http://goo.gl/H4gQfR)

ITHTEY - YAIKO I'lA EINIITAEON MEAETH
> i-create: 10 Brjpata yio v ene&epyoacio fivreo (2014) (http://goo.gl/bPOQX).

> Bivrteo: Codecs and Containers - the wonderful world of video files (2012)
(https://g00.gl/UOWOCS)

> i-create: Awadiktookd podnuata Bivieo (http:/goo.gl/zoY581)

> Bwreo-cuppovréc, Kapnog: Kévipo exmandentikdv dpdcemv & S0mOMTIGUIKNG EXKOL-
voviag (http://goo.gl/r9pv4N)

> Ymnpeoio Pnoakav [odvpesikodv [opovsidoswv kot Atorééemv TIEA
(http://mmpres.sch.gr)
> Ymnpeoio Bivteo xat' Anaitmon tov [1XA (http://vod-new.sch.gt/)

> Ymnpeoia Loyypovng Tniekmaidevong kot Tniedidokeyng tov TIEA
(http://meeting.sch.gr/)

> [Ipdypoppa eneéepyaciag Bivieo tov YouTube (https://goo.gl/niGoce)

> How to Create a Stop Motion Animation (http://goo.gl/jjwcOr)

> Aoyiopkd encéepyaciog Bivreo (http://sxoleio.eu/)

> Akodnpaiko Atadiktvo — GUnet 2014. Iovtedng MrokaoOpag. «Elcaymyn otig teyvo-
hoyiec petddoongy Exdoon: 1.0. ABnva 2014. (http://goo.gl/H4gQfR)
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8. Ilgprparrovra Ewkovikng ko EravEnpévne lpaypatikotyrag

N

Y1oy01
Metd v pelétn tov keporaiov Ho eioat tkavog/ va:
v GUYKPIVELG TNV EIKOVIKT| LE TV EMOVENUEVT TPOLYLLOTIKOTITOL

v ouvdéeoal o€ vav TOLO EIKOVIKO KOGLO Kot SIOUOPPAOVELS TOV EIKOVIKO TOV YOPOKTIPO
(avatar)

v mhonyeioot, vo. oANAETIOPAC e AVTIKEILEVO KOl ETIKOVMVELS e BAAOVG YPIOTES

v €IG0YEIG OTOV EIKOVIKO KOGUO OVTIKEIHEVO TTOV £)ELG Onpovpyncel pe 3D oyedacTikd
TPOYPOLLLOTO.

Boow] oporoyio: ewovikn mpaypotikotro (virtual reality), avatar, yopiwn) eppobion
(spatial immersion), aAAniemidpaon (interaction), emovénuévn mpaypotikémto (augmented
reality)

Ewayoyn: Zmy evomto ot yivetor pia mpmt Tpoctdfeio. TpocEyyiong Kol Enaeng He
TIG EVVOLEG KO TOL AOYIGUIKGL TNG EIKOVIKTG KO TNG EXOVENUEVNG TPAYUATIKOTNTOG KO TOV SLVOL-
TOTIT®V OV TPOGPEPOVY Ol UVTIGTOLYES TEYVOLOYIEG GE TOIKIAL TEdIMV.

H ymouwoxr texvoroyio TG EIKOVIKNG TPOYUATIKOTNTOG diVEL T SLVOTOTNTO TNG EVEPYNC
GUUETOYN TOL EUTAEKOUEVOL YPNOTN G EVal «matyvidw d1adpacng kat euPvbiong peta&d Tov
(QLGIKOD KAl TOV EIKOVIKOD KOOV, Ot TEXVOLOYIEC AVTEG EPEVVAOVTOL OO TO EMGTNLOVIKO TE-
dio g AMmAenidpaong AvOpomov kot H/Y.

Ao ™ pio TAELPE £XOVUE TO PVGIKO (TPAYUATIKO) TEPIPAALOV, TO OO0 AMOTEAEITAL OLTTO-
KAeloTIKG amd mpaypotikd ovtikeipeve (ta omoio. PAETOLUE akOVUE, 0GHOVOUAOTE ...) Kot
TopAANAa oo TV GAAN TAEVPE OTL VIGPYEL Héca amd KAmolo mapdbvpo pag 0Bdvng. Xto
evilapeco TV 6vo mievpmv Ppioketot kot 1 EMOVENUEVT] TPAYUOTIKOTNTA, 1) OOl APOPE TNV
VéPBesT) YNOLOKOV oToXElMV (T.Y. TANPOPOPLDOV, TPIGOUCTOTOV OVATAPUCTACE®Y, K.(.)
TAVO 6TO TPOYLATIKO TepPailov. AnAadT| yovple pio TPOPOAT TOV TPAYUOTIKOV KOGHOV TOV
«eman&avetan e gucovikd mepleyopevo. TELog, 6TV TepinTtmon £vog, mePPAALOVTOC EKOVIKNC
TPAYUOTIKOTNTOG amd TV GAAN TAELPA, Aol €ival GE YnELOKN HLopen Kot Ogv TePAapPavel
KOvEVO GTOLYELD TOV PLGIKOV KOGHOV.

2y EXLdda tétoteg epoppoyég xpnoiporotodvat 11m ektog amd Adyoug SlaoKESAGTG OE
EPUPLOYES Y1oL LLOVGELD K. QL.
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H gwovuc) mpaypatikomra (virtual reality) eivatn ynotoxn ave-
TOPACTACT VOGS TPIGOACTATOV OAMNAETIOPAGTIKOD TEPIPAALOVTOC
GTOV DOAOYIOTH GTO OO0 0 YPNOTNG LE TN LOPPN EVOG EIKOVIKOD
yapaktipa (avatar) propei va "epfudiobel” kon mhonynOel.

Extég amnd 1 (ywpwn) eupobion oto mepifdirov (spatial
immersion), Tov dMOVPYEL 6TO ¥pNoTN TV aicOnomn 6Tl PpiokeTar
_ OVTOTPOSHTMG GTOV TPLOOLAGTATO EIKOVIKO YDPO Kol THV oAAAE-

| '-: N/ \ | nidpoon (interaction), 1o VTOINAGVEL OTL T0L AVTIKEIUEVEL TOV E1KO-

VIKOY KOGHOV OVTIOPOUV GTIC EVEPYEIEG TOV Y¥PNOTN KOl UTOPEL VoL

£YOVV EMOPOON TAVM TOV, 1) EIKOVIKT TPOYLOTIKOTNTO £XEL Lo TPITN POCIKN TTUYN: TN QOVTO-

oia, ONANdH TV IKOVOTNTO TOL avOpOTIVOL HVOAOD Vo GLVOETEL VONTIKESG EIKOVES KATAGTAGEMV

TOL JEV VPIGTAVTOL OTNV TPAYLOTIKOTNTA, OALG EKQEPALOVY GUYKEKPIUEVES EMBVLLIES 1] GTOYOVG
TOV VTOKELEVOD.

O ypnotng €xel ™V yevdaichnomn 6Tt cupETEYEL oTOV TEPPAALOV vl va givar e£mTepIKog
TopatPNTHS ToL TEPPAAlovToc avtol. To mepipdiiov pmopel va givatl 1 TPOGOUOIGT) EVOS
TPAYUOTIKOD KOGHOV 1 EVOG POVTOOTIKOS XMPOG GTO 0T010 0 ¥pNoTNG PLdVEL TIG TPEIS O100TA-
oglg (byog, mAGTog Kol BABoC) evd emmAEOV VIAPYEL KOL EMKOWVMVIOD Le YO GE TPAYLOTIKO
XPOVO LETAED TMV YPNOTMV. y

H emovénuévn mpaypotikomra (Augmented Reality)
emupénel v "(oviovn" amekovion eVog UGIKOD TEPLPAal-
AOVTOG TOL 0mO{0V OHMG 1] TPAYULOTIKOTNTA Eivol "eUmTAOV-
TIopEVN" He TNV TPOPOAT] TANPOPOPIOV 1] KOL EKOVIKAOV
TPOCHOTMV.

H teyvoloyia avt) ypnoonomnke npdt @popd ce
KvnTé TAEQ@VO 00V 0 GLVOVAGUOC TNG KALEPOS HE TO
ovotpa GPS emrpémovv v mpofoir| emmAéov KeyLévov,
EKOVOG, Y0V Kot video yia T1) GLYKEKPLEVT YeOYpOpIKT BEon Tov Ppioketat o ypHoTng.

[MopdAinio avantdGooVTOL Kot VEQ 1101 VAIKOD Yio. TV VTo-
otpt&n avTg TG TEYVOLOYING e Lo YapaktpioTikd to Google
Glass. To Google Glass éyet T popen evog (ebyovg Yooldv Kot
QOPLETOL 6TO KEPGAL AVTL Yoo yudAvovg qakovg dabétel pia
006vn 610 VYOG TOL de&OV HATION KOl TPOGPEPEL HVVOTOTNTEG
EMAVENUEVIG TPAYUATIKOTNTOG.

8.2 ovdeon ko whonynon o multi-user gukoviko wepifariov

INa t1¢ vnpeoieg avtég €xel avomTuydel KaTIAANA0 AOYIGHIKO, Y10 SNUIOVPYIC. EKOVIK®OV
KOGU®V Kot 6OVIEST] KOl TAONYNOY OE OTOVG.

Evdeiktikd avapépovpe 1o Second Life mg £vo. ovTITPOGMTEVTIKO OEIYLLO. EUTOPIKOY AOYL-
oukov Kot 10 OpenSim ¢ VoL oVTITPOSMTEVTIKO delypo EAeHBEPOL 0VOIKTOV AOYIGLLKOD.

[95]



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

To AoylopKd 0Té TPOGPEPOVV EVEL SLOSIKTVLAKS TPIOOLAGTUTO TOAVYPNOTIKO EIKOVIKO TE-
pdArov (Multi-user Virtual Environment, MUVE), 6to onoio avatars (€1Kovikég avamopacti-
OEIC TV TOIKTAOV) OAANAETIOPOVV UECH EMKOWVMVING, Ladnong, eEepedhvnong, moryvidion Kot
EUTOPIK®V dpactnplotitev. To mepifdiiov avtd dnpovpyeital kot e£eAIGoETOL AMOKAEIOTIKG,
and Tovg ypriotec. Kabe popd mov pmaiver £vog maiktng umopet va dgt 61t to meptaiiov £xet
aAAGEEL N VEQL PLEPT, OVTIKEILEVE KOl AVOP®OTTOL VILAPYOLV EKEL TTOV TPV HEV VTN PYOLV.

Eporioeg
1. Teprypyte TpEIG GUVIGTMGES TNG EIKOVIKTG TPOLYLOTIKOTNTOG.
2. ot givor n dtapopd TG ELAVENUEVIS OO TNV EIKOVIKN TPAYLLOTIKOTNTO,
3. Avogépete and £vo Tapaderypo. EQapHOYNG TNG EKOVIKNG KOL TNG ETOVENUEVNG TTPOLY L0
TIKOTNTOG.
BIBAIOI'PADIA-ANADPOPEX
ApPavitng, N., Avactacomoviog, I'., Mreieoiotg B., Zyovpog, N., Zotipyog, Z., [Tavayiotod-
novlog, ®. (2000) Epappoyég Iorvpéowv, [abaywyud Ivotitovto, Abva 2000
Bovtvpég, I'., Ale&lov, 1., Fapopardxng, L., TCquag, 1. (2000) Ioivpéoa, [Madaywywo Ivott-
T0070, AOva 2000
[Cewpyiov, O., Kannog, 1., Aadidg, A., Mikpdmovrog, A., TCoyiavvng, A., Xakwkd, K. [ToAvpé-
oa-Aiktva, OEAB, A0iva (AvaxtiOnke 24/09/2015 omo http://goo.gl/zVVcAe)

TGuoémoviog, N., KhovBdrog, K., Boowdkng, X. Emuoppavovias Exmaidevtikoie Méco. omo
Eixovikoig Koauovg oro Aryaio, llpaxtikd 8ov cuvedpiov TIIE oty eknaidevon.

ITHT'EX- YAIKO I'lA EINNNIAEON MEAETH
> [lopovcioon: Emavénuévn mpaylatikdtnto Kol epapuroyss otov
noMtiopd, Tunpo Stayeipiong moAtiopikod mepipdiioviog &
véaov teyvoroyiov, [avemoto Hatpdv (2014) (https://goo.gl/Spitpe)

> Bivteo: Augmented Reality and Education (2013) (http://goo.gl/misvQY)

> Bivteo: Microsoft revealed the HoloLens augmented-reality headset (2015)
(https://goo.gl/KWWMpT)

> Bivteo: The Medieval Castle of the Livonian Order - augmented reality (2014)
(https://go0.gl/VOd6zq)

> EmavEnuévn [paypaticémto oto Movoeia (apbpo, 2013)
(http://goo.gl/qt3QHI, http://g0o.gl/Om5N7N)
> National Geographic, augmented reality (http://goo.gl/By2QnL)

> [lapovcioon: Euwovikn Hpaypoatikomra, Tpqpe Ynewxov Zvotudtov, Hav. Hepod
(2005) (http://goo.g/DQEuUBF)

> [lopovcioon: Virtual Words-Mia Yuyokowovikn & Teyviki tpocéyyion, Kovotavtivov
N. (2015) (https://goo.gl/vie3CW, https://goo.gl/0WAWVs)

> ZTevapro-1 Ontikde npoypappaticpds pe scratch gvidg tov 3D mepifdirovtog OpenSim
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& odnyieg eykatdotaong OpenSim Server, Kovotavtivov N. (https://goo.gl/8R3tkz)

> XpnNon €KoVIKOD KOGUOV GTNV EKTOLOELTIKY dladikacio, Movadeg Aptoteiog ovolyton
Aoyiopuov (https://goo.gl/hRHQa7)

> Epegvvntikn Epyacia-1 Ta sicovikd teptpaAhovio ToAADVY pNoToV 0g Ynelokés TaEels,
KoAétoov k.0.(2012) (https://goo.gl/2BhA0z)
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9. Tprod1GoTOOTY EKTVTMO KO GAPOGT

Y1601 =
Meztd v perétn tov keporaiov Oo eioat tkavog/ va.

v ovoyvepilelg 6Tt 1 TPIGOIEoTOT EKTOTMGT Eival 1 10OIKAGI0 TOV HETUTPETEL TPIGOLL-
OTOTO LOVTEAD GE TTPOLYLLOTIKG OVTIKEIEVOL

v avaQEPELS Topelc Tov epapuoletat 1 texvoroyio Tov 3D ekTuTOGE®MY

Boowki] oporoyia: tp1odidoTarn EKTOTOGN, TPIGOLGCTOTN AAEEVON, EKTVTWTEG EvandBeong
VNG, eKTLTOTEG MBoYpOQiog

Ewoyoyn: H avaykn vo KoTaoKeuaoTouy avIiKeipevao mov £ouv vAoromBel apyikd and
OYEOLOOTIKA TPOYPALLLOATOL, IKOVOTOLMVTAS GUYKEKPLUEVEG KOl GUVHOMS LG TNPEG TPOSLOYPOPES
IMovpYNoE TIG TEYVOAOYIEC TTOV EMTPENOVY TPLGILAGTATY EKTUTMOT).

ATo TV GAAN TAEVPA, OVTIKEIILEVO TOV TPAYHATIKOD KOGHOV ypetdletorl va petapepfov
OTOV YNOKO MOTE VO, LEAETNHOVV, VO ENGKEVAGTOVV Kol GLYVA Va. d1acwBodv (1. 6Ty Tpod-
KELTOL Y10 £PYO TOATIGTIKNG KANPOVOLLAG). AVTO EMTVYYOVETOL LLE TNV TPLOOLAGTOTT CAPMOT).

Y evomra avtn o yvopicete eEgMiEelg 6e anTd TOV TOUEN TOGO (G TPOG TO VALKO OGO Kot
WG TPOG 10 AOYIoHIKO. Ot TEYVOLOYiES OVTEG £OVV 10N PYICEL VAL EYOVV ONUAVTIKES EQOPHOYES
0€ TOUELS OTMG 0 PLOUNYAVIKOG GYEOOGLOG, ) 00OVTIOTPIKT, 1 AEPOSIOGTNLIKY KO 1 EKTOIOEL-
on.

9.1 Tprodwdototn Extinmon ko Ldpmon
3A Extonmon

[Tépav g avlypaeng TV SeG0UEVOV TPLOOLAGTUTNG YN-
Qromoinong o€ d1apopa. amodnkevTiKd Léca, VIdpyEL 1 duva-
TOTNTA VO ONUIOVPYHGOVUE UE OVTE QUGIKE OVTIYPOPO. TOV
ymoeonompévou Bépatog. Avtod gival eQikTd Kavovtag ypnon
GLGKEVDV TPLOOLAGTOTNG EKTUTMONG, Ol OTOIES Efval IKOVEG VO
LETATPEYOLV EVOL YNOLOKO LOVTELD TPV JLOCTACEDY GE EVal
TPOYLOTIKO /0TTO AVTIKEIUEVO Al S1EPOPa VALKGL.

H tpiodidotat ektommon givat o epappoy 1 onoio an-
vaCet amd ™ PLOpNOVIKY KOTOGKELT] TPOTOTLTMV UNYAVOAO-
YIKGV TPOIOVIOV, OV £vol oYeSOGHEVH €€’ OLOKAPOV GE NAEKTPOVIKOVG VITOAOYIGTEG. MEC®
TMV GLOKELAOV TPLEIAGTATNG EKTOTWONG, YIVETOL EPIKTI| 1] KOTUGKELT AELTOVPYIKOV TPMOTOTV-
OV, TOV OO0V 1) LOPOT SLPEPEL EAAYLOTA OO aVTH TOV GYEdiMV.

To doBéoipa €idn TPLEdIACTATOV EKTVTOTOV YWPILovial o€ dV0 HEYGAES KT YOPiES: TOVG
EKTUTIOTEG evamdfeong VANG Kot Tovg ekTLTOTEG Mboypapioc. H viomoinon tev dvimv dgdo-
HEV@V glval EQIKTN He 000 TEAEIDG S1apopeTIKEG HeBOOVE, TNV TPLESIAGTATY EKTUMGCT] KL THV
tpiodtdotatn AdEevon. H dapopomoinon petald avtmv tov dvo pedoddwmv viomoinong éykettot
oToV TPOTO e TOV 0010 ONUIOVPYEITOL TO VAKO OVTIYPOPO TOV TPIGOUCTATOV OESOUEVWV,
apoV KATA TV TPLEOLACTTY EKTOTMOGT TO HoVTELD YTileTal omd 1o PUndév 6 TOAAL GTPONATOL
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T0 £V0L TAVO 06 TO GALO, EVM KOTE TNV TPLEdACTATN AGEEVLOT TO LOVTELD AaEEVETAL KVPLOAE-
KTIKG GTO TPMOTOYEVEG VAIKO.

3A Zapoon

Tp16d166T0T0G GOPOTAS £ivaL OTOLNINTOTE GLGKELT UTOPEl VO GLAAEEEL TPLGAACTATEG G-
VTETOYUEVEG o [io SESOUEVN TEPLOY AV GTNV EMPAVELL EVOG OVTIKEILEVOD, 1] OToiL TANPEL
TOL TOPOKATO YOPOKTIPLOTIKA:

3D App 3D Print Pipeline 3D Printer

Part

|
=1 I 3mF
: ‘Partto3MF |
Conversion |
= | —
——
) !
|
|

® AxoiovBei po avtopotorompévn dradikosio mov faciletol og kdmolo npdTLTO.

® [lpaypatonotei derypotolnyic vymAod puBprov (ekatovtadeg 1 yhddeg onpeio avd dev-
TePOLENTO)

® Emtayvvel ) dl0dKacio, MOTE VO TPOYLOTOTOLEITOL GE TPOUYLATIKO (GYEOOV) YpOVO

® AVVaTOL VO SIOKPIVEL YPOUOTIKY TANPOPOPIa TNG EKACTOTE EMLPAVELNG GE GUVOVUGHO LE
NV TPLOSIACTOTY YEMUETPIA TNG

H dnpovpyio motdv TpIiodiioToToy ovomepuoTdoemy IOV ATOTEAOVVTOL OO 0KAVOVIGTEG
empaveleg anottel ouvnmg ToAD ypdvo kot epyacio. H tpiodidotarn cdpwon sival Eva on-
HOVTIKO VEO EPYOLELD Y10 TNV TEKUNPIOON OVTIKEILEV®V KOl TI LETAPOPE TOVG GTOV YNOLoKo
KOGLLO.

O1 Tp1od1I6TATOL GUPMOTES ATULTOVY EPAPLOYES LETPTCEDMY OVAOLOAMY ETPAVEIDV. AV 0KO-
Aovbnoet TpLodldcTatn EKTUTMGT, Ogv EMUPKEL LOVO 1) apyg cuAloyr| dedopévav. Meydin
Tpocoyn mpénel va. 6obel kot otny petémetta enegepyacia tmv dedopévov. O ypdvog mov amot-
Teiton Yoo T dnpuovpyic VoG VYNANG TETOTNTAS TPLGEGTATOL LOVTELOL gival TOAD peyold-
TEPOG OO TOV YPOVO GAPOONC.
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Eportioeg
1. Avopépete mapadeiypata xpriong Tpoidvimy TpLedlicTatng EKTOTMOGTG.
2. Xe TL SlPEPEL 1] TEYVIKT TNG TPLOOLACTOTNG EKTUTMOTG A TNV TPLEALACTATN AdEELON;

3. Ioteg Aettovpyieg ektelel 0 TPIGIAGTATOG GAPOTAG;

ApaotypioTyreg
1. Oa oyedidoete avuxeyéve yo. 3D extomwon e online epopuoyés:(r.y. https:/www.
tinkercad.com, hittp.//stephaneginier.con)

ITHT'EX- YAIKO I'lA EIIITIAEON MEAETH
> DIGITECH-III: http://www.ipet.gr/digitech2
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10. Y k6 Ymoroy16T@V: 00 TO pOKPOKOGHO GTO PHIKPOKOGHO .

Y1oj01
Metd v pelétn tov kepolaiov Ho eioat tkavog/m vao:

v amopBpeic Tic Paoikég povadeg evog Y TOAOYIGTIKOD ZUGTALOTOG

v TEPLYPAPELS TOV TPOTO dlo(ElPIoNG TNG TANPOPOPING GE VO, VTTOAOYIGTIKO GUGTNLLOL

v mpocdopilelc Toug Pfactkodc otadpong oty eEEMEN TOV VAIKOD TOV VITOAOYIGTN,

v ovoyetilelg v e£EMEN Tov YKo pe v eEEMEN TV PocIKOV SOMIK®OV GTOLEImV TMV
KUKAOUATOV

v avayvepilelg m gpnon Aoyikdv 1erectdv oty Kodnuepwi {on

v TEPLYPAQELS TOV TPOTO EKTELEGNG AOYIKMV TPAEEDV

v omaplOpeic Kot vo meptypapels Tig 1010t Teg TG AAyeppag Boole

v 6UVOLALEL TOVG AOYIKOVG TELEGTES LLE TIG AELITOVPYIEG TOV TUADY

v avayvepilelg Tig Aoyikég modeg g Puoikd dopkd oTotyeio o€ KaOE LITOAOYIGTIKO GVGTNLLO.

v SLKpiVEL TOVG SLOPOPETIKOVG THTTOVG AOYIKMY TUAMY OO T1 GYNUOTIKY OVATOPAeTOoN
e

v oyedalelg AoyIKEG TOAEG

v TEPLYPAPELS TN AEITOVPYIO TV POCIKOV TUADY 2 €1600®MV CLUTANPOVOVTAG TIVOKO OAT|-
Betag

Boow) opodroyia: Kevipikn Movada, Kevipikn Mviun, Atddpopot, Aoyikég Tpotdoet,

Aoywég [pageig, AkyePpa Boole

Ewoymyn: Mropei 1o YAKO TV YTOAOYIGTAOV oG VO TPOYLOTOTOIET ToHTOTO EKTANKTIKG,
ovvleteg epynoieg o€ d1APOPEG LOPPES FEGOUEVMV KO TOL KUKAMOTO 0td T, 0Tolol amoTeAEiTOn
VoL ToPoVGLALovy EAPETIKT TOATAOKOTNTE, GTNV TPUYHATIKOTTO OL®G OA EEKIVODY apKETH
amAQL.

MikpooKOTIKA NAEKTPOVIKA GTOtYEI0. GLVOVALOVTAL Y10 VO, VAOTOTGOVV GTOYELDON KUKA®-
pota mov Kobéva kdvet pio amhn tpdén oe eninedo bit. 'Etot, 1) enelepyacio kébe eidovg dedopé-
VoV (KEWEVOD, EIKOVaC, YO0V, PIvTED) TOV Y10 TOV VITOAOYLIGTH dev eivar Topd oelpég amd 0 ko 1,
Baciletat otn Agitovpyio TV NAEKTPOVIK®V GTOLXEIMV TOL O LEAETGOVE GTNV EVOTNTO OLTH.
EpyoAeio yio ) perétn avty givar évag mold omovdaiog KAAG0G TV Habnpatikdy, 1 SvadiKn
Aoyin, mov 6nwg o SromioTdoove, pog eivat oM ToAD YvooTi!

[108]



B’ ENAA BAZIKA OEMATA MTAHPO®OPIKH:

Baotkég povadeg vAKOD ToV VITOAOYIGTH OV GLVOLOVTAL HETOED TOVG Kot Kabegpio ektelel
dapopeTikn Aettovpyia ivat:

Movadeg Eio6dov: ypnoipomotovvtar yio va emkowveovel o H/Y pe 1o eEmtepicd nepiBoi-
hov dote vo d€xeTon dedopéva Yio emegepyacio aAAG Kot TPOYPALLLOTO TOV KaTeELHHVOLY TV
encéepyacio ovT.

Kevrpun 1) Kopro Mvijun (KM / Main Memory): ket anofnkevetovial Tpocmptvd, (viun
RAM) a) 10 npdypappo 6tav Ppicketal og katdotaon ektéleons, B)to chvoro 1 LEPOC TOV
JedOEVOV TTOV YPNOLLOTOLOVVTOL KOTA TV EKTELECT] TOV TPOYPAUUATOS KAODG KoL Y) TO. Omo-
teléoparta g enelepyacioc. Mépog e Kevipikng Mviung Bempeitat kot 1 poviun, povo yio
avayvoon, pviun ROM. TTalotepa 0 apyikdg KOG oV ekTEAEiTOL KOTE TV Evapln TG Aet-
Tovpyiag Tov vroroyioth (BIOS) ftav amodnkevpévog oty tomkn pvipun ROM oAld ) ovéykn
v evuepoacels tov BIOS odnynoe oty anobrkevon tov oe flash/ EEPROM, pviun mov €xet
SLVOTOTNTEG EMAVATPOYPOLLUATIGHO.

Kevrpw) Movada EncEepyaciog (KME / Central Processing Unit — CPU 1 pikposme&epyo-
oT¢/ microprocessor): ene&epyaleTar dedopEva GOLPMVA LE TO TPOYPOLLE TOV VIAPYEL OTHV
Kevtpcn Mviun, gréyyet ) pon tov dedopévav and kot tpog v Kevrpikn 1 BonOntwkn pvni-
U, otélver amoteléopato ot povado eEGdov.

Movadeg EEGd0v: opovstdlovy evoldpeso Se00pUEVaL 1) OTOTEAEGULOTO GE LOPPT) TTOV EYEL
EMAEEEL 0 XPNOTNG 1] EAEYYXOLV TIG AEITOVPYIEG TOADTAOK®OV UIYOVILATOV.

BonOntikn Mvnun 1 Iepiogpetakr Mvrun: ) Swyelpiletar o ypiomg Yoo Lokpoypovn
amofNKevoN SESOUEVMV KL TPOYPAUUATOV

H @opd porg dedopévav/minpopopiog petadd tov povadwv evog HY eaivetonl mopokdto:

‘ KENTPIKH MNHMH |

Ot povadeg tov H/Y emkovavovv pécm dtadpopmy (buses) ot 0moiot TePLEXOVY YPOUUUES
EAEYYOL KO YPOUUES OEOOUEVOV.

A1ddpopog dedopévav: petapépel omd v KM oty KME, o) tig mpog ektéheon eviolég
ToL TPOoYpappaToc, B) Ta dedopéva and v KM npog tv KME vy eneéepyacio adrd Kot oty
avtiotpoen Kotevbuvon, yio anodikevon.
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D o KN ovei T B I
. , : 36 8e8 datab
mv KME mpog v KM otoiyeio yio ) oted- | 2 dcoouévey (G )

Buveon pvnung 6mov Oa. yivel avéyvoon 1 aro- [

eﬁKSDGn 6880” EVOV. 06 Sieubuvoewy (add
A1G8pouog eAEyyov: HETOQEPEL OmO TNV H

KME npog v KM onua mov oyetiletar pe { /

™V evépyeta mov Ba yivel ota dedopéva (ave- - 'V“:_c"z“gfcff

yvoon 1 yypooen). ,

0 | 0
DYANO EPFAZIAY: OF 2.1.1 BAXIKA A

MEPH HY (http://goo.gl/kgYtoH)

10.2 Xovropn lotopio Tov Hrektpovik®v Yorhoyiotadv

A) H ITPOIXTOPIA: avagépetol 6g DTOAOYIGTIKG EpYOAEia. Ko GUGKEVES TOV KATA Koil-
POVG YPNOLLOTOINGE 0 AVOPMTOG Y10 VoL TOV SIEVKOAVVOVY GTOVG VITOAOYIGLOVS TOV TTPLV Gtd TNV
EUOAVION TOL TPATOL VIOAOYIOTY], ToL Eniac, to 1947.

1) O ABoxoc 1 Api9untipro: H mpdTn vIOAOYIOTIKY Hnyovi
OV KOTAOKELOGE 0 GVOpOTOG Kot ypnoyonomdnke mpwv ond To
4.000 n.X. oty Kowddo ¢ Meconotapiog Kot 6T GrePVI] TOV
popon to 2.600 w.X. and toug Kivéfove. ‘Exet yavipeg o 800 tunpo-
To pe Tipég avtiotoya 1, 10, 100, 1000 kon 5, 50, 500, 5000. Mropel
Vo, KAVEL KoL TIG TE0GEPLS apldunTikég Tpaels Kot KAmolog Tov givol
€COIKEIWUEVOC [LE TN XPNOT) TOV UTOPEL VO KAVEL TOAD YP1YOPO. VITO-
AOYIGLLOVG.

2) O Ymoloyrotic Tv AviikvOipev: Bpédnke 1o 1900 kovtd
OTO OUMVLUO VNIGL OO GOOVYYUPAdES KOl Eival YVOOTOG Kol GOV
«Aotpordfog tov Avtikvdpmvy. Ot actpoAdfot Tav dpyava mov
YPNOILOTOONKAY GTV GPYOLOTNTO Y10, AGTPOVOUIKES TaPOTNPT-
oelg. Amoteleitat amd ToAAOVG 000VTMTONE TPOYOVS KOl EXEL KIVIGEL
10 evOLPEPoV AyyAwv Kuping emotnuovev. ‘Eyouv ypaetel ToAlEg
LEAETEG YOL TOV TPOTO KATOGKEVNG Kot Agttovpyiag Tov. Oempeitar
oav £vo £100G «apyaiov VTOAOYIGTI.

3) H Mnyavn tov Pascal: Tnv katockevaoce to 1642 oe nikio 19
€TV Y10 vo. Bonfficel ToV TATEPE TOL TOV NTAV POPOEICTPAKTOPOS.
H pnyavy tov, mov ovopdotnke «Ilacyakivay, Ekave Tpochicelg Kot
apopéoelg pe cvothuato ypovaltdv. Hrov n mpdtn abpototikn un-
YOV Kot LITOpovGE VoL KAVEL CVTOLOT LETAPOPE OTIC OEKAOES.

4) H Mnyovi) Tov Leibniz: Teheionoinoe ™ unyavn tov Pascal to 1674 yio va. pmopet vo.
KAVEL TOAATAAGLOGHOVS KOl SLOPEGELC.
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5) H Mnyevi) tov Jacquard: Tnv kotackevaoe to 1820 ot xpnotpo-
TO100GE OLATPNTEG KOPTEAEG YL0L VO LTOPEL VO VOOIVEL CLTOHATO, SLAPOPTL

vodaopata. AAMGlovtag tig 0€oelg didtpnong tmv dertiov, dnuovpyodos
véa oyéda oto Veaopa. To deltio, Inhadt, amobnkeve TAnpopopiec.

6) H Mnyovi) tov _Babbage: O Babbage fjtov Madnpatikdg oto
Cambridge g Ayyliog kot kotockebace to 1812 ) Swpopikr| pnyovn

Y1 voL Kavel podnpatikodg vroroyiopove. [poomddnee axdun va etidéet
KOl TNV OVOALTIKN Unyovn, mov Bewpeitar 0 TpddPOLOS TOV GNUEPTVOD
H/Y ko extibeton onpepa oto Movoeio Eniotuadv tov Aovdivov.

H Avodoticn Mnyovn giye mv Azobkn (Mviun) mov amoteleito omod
TPUTES TAVD G€ KOPTEREG Kal eKel kpatovvTay Ta dedopéva, TV Aplbun-
1kn Movéda (Mvrog), 6mov yivovtav ot mpdéelg kat tov ‘EAeyyo yio v
yivovtal cwotd ot Agttovpyiec. 0,11 dnAadn €xovv kot ot onpeptvoi H/Y,
LOVO TOL 1) TEYVOAOYIO, TG EMOYNC TOV dEV HTOV OPKETH Yia va. fononcet
tov Babbage va 0AokANp®GEL T GLGKELT TOV.

7) H Mnyovn tov Hollerith: 'Hrtav po pnyovi mivakev mov Agitovp-
yoUGe e daTpNnTeg KapTtéheg kot pe T Pondetd g kotopbwoe to 1890
vo, peletoet ta anoypapikd otoryeio tov HITA péca og t€00eptg HOALS
gPoopddes. H Ponbeia mov mpdcpepe avtn 1 unyoviy NTav 1060 HeYGAn,
apkel vo okeQTel Kovelg OTL TOL ATOYPOPIKA GTOXEID TNG TPONYOVUEVNG
dekoetiog dev glyov akoun pekembel. Amd v etaipeior Tov idpvoe o
Hollerith mponAfe 10 1924 n mold yvwot otov ydpo tov H/'Y ofquepa
IBM.

B) H IXTOPIA TON H/Y: 1 nepiodog amd TV KATOAGKELT TOL TPO-
TOV VTOAOYLOTY, HE ONUEPVI] LOPOT, INA. e O1KN TOL UV Kot TPO-
YPOLLLO, HEYPL KOL TOVG GVYYPOVOLG VITOAOYIGTEG.

B1) H Eroyn Hpw amd tov [pdhro Yroloyiot

O Yzoloytetiic Z3: VTOAOYIOTHG 0VTOS KOTOGKEVASTNKE T0 1941 0t
Ceppavia amd tov kKabnyn™| Konrad Zuse Kol ypnoipomo|onke amokiet-
OTIKA 6TOV 6TPATO. AELTOVPYOVSE e SIATPNTN YOpTOTOVIA, ElYE pvijun 64
AeEewv Ko Ekave TG TPAEELG TOV 6TO dLadKO cvotua. Katacstpdenke ¢'
évav PopuPapdicpd Tov Beporivov to 1944,

O Ynohroywotic Mark I Kotoaokevdomke to 1944 oto Harvard tov HITA e ) cuvepya-
olo Tov emompova Howard Aiken ko g etarpeiog IBM. "Htov pua peydin unyovi mov ékove
ToAD B0pLPo Kat yahovoe cuvéyela. Asttovpynce péypt to 1959 kot orjpepa extiBetor oto Ia-
vemotio Tov Harvard.
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O Yroloyiotiic ABC O vmoAoyiothg avTdg HTav 0 TPAOTOS IOV YPNCILOTOONKE Yo TV
eniAvon podnUoTik@v TpofANUAT®Y. XpNoILOTO0VGE NAEKTPOVIKEG AVYVIEG Kol TO dVASIKO
ovotnua. Ot Kotaokevaotég Tov Tov ot Atanasoff ko Berry, an' 0mov mpe ko to dvopa ABC
(Atanasoff-Berry-Computer).

B2) O leviéc twv H/Y

In Cevid

H yevid avt kpdmoe and 1o 1944-1958 kat t0 KHpo dOMKO GTOLYEID TOV VTOAOYIGTOV
AVTAG TG YEVIAG NTav ot nlextpovikés lvoyvies. O Eniac (Electronic Numerator Integrator and
Calculator) Bsopeitar onpepa o mpdtoc H/Y . Kataokevdotke 1o 1947 oty [levovAPavia tmv
HITA kot oyedidotnke apyikcd yio. oTpoTioTikés aviykes. Amotedodviav omd 19.000 Avyvieg,
oyie 30 tovoug ko kataAduBove 270 TeTp. PETPO HE KOTAVAA®OT NAEKTPIKNG evépyetag 200
KW. Mropovoe va kdvel 300 ToALamAloc1ocHolg To dEVTEPOLETTO.

O Eniac yaAoboe cuyvd, &kave ToOAAG AGON
Kol €lye T0 peyOAO HElOVEKTNLO OTL KABE POopd.
nov Noerav va tpégovv éva Kavolpylo mpod-
YPOU, ETpene vo ENAMGOVY Kot Vo Eavacuv-
d€60VV TOALEC amd TIG KOAW®OIDGELG TOV.

Eppoviotke 1018 0 O0YYpOG EMOTALOVOS
John Von Neumann, o omoiog dnpovpynce Tig
Baoeig evog ovyypovov LITOAOYIGTH ONA. ) ¥PN-
o1 1oV dvadKod GveTHATOG apibnong Kot B)
amofnKeLoN TOV SESOUEVMV KOl TOV TPOYPALL-
LLOTOG TN HViUN TOL vohoyiot. Baciopévol
oTig 10ée¢ Tov Neumann, onpovpyncoy to 1951
tov H/Y Edvac koito 1949 tov H/Y Edsac otnv
AyyMa.

2116 apyéc g dexaetiog Tov 'S0 eppaviotn-
ke 0 H/Y Univac mov ftav évag peydhog otod-
pog otV wotopia tov H/Y, yoti ftav 0 TpdT0og VIOAOYIGTNG TOV KOTACKEVAGTHKE LOLIKG Kot
TovAnOnKe o€ sTonpeieg kat dSnpocteg vnpeoies. 'Etot, moAdg kdG0G dpyloe TOTE Vo acyoreiToL
L& TOVG VTOAOYIGTEG TTOV, OO HVOTNPLDOES HNYAVES, EYvaV Eva YPNGILO EPYAAEIO Yo, TOV
kabéva. O Univac-1 ypnoiporomnke yio tnv anoypaer Tov taAnbucpov tov HITA, 6mov avti-
katéotnoe Tig pnyovég IBM, mov ypnoyonotovvioy and 1o 1890. Ot vroroyiotég g Tpdng
YEVIAG YPNOLLOTOMINKOY OTOKAEIGTIKG Y10 GTPOTIOTIKEG KOL ETLGTNLOVIKES EQUPLOYEG.
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2n 'evié

H yevid avt kpdmoe omd 1o 1958-1964 won 10
KOPLO YOPOKTINPIOTIKO TNG NTOV 1) OVTIKOTAGTACT TV
NAEKTPOVIKOV Ayvidv amd ta zpaviiotops. Avtd elye
o0V GUVETELD TN UEYAAN peliowon Tov dyKov, TG KoTo-
VOA®OTNG KOl TOL KOGTOVG TMV VTOAOYICTMV KOl TNV
avénon g toyvTag Tovg. O mpdtog H/Y avtig g
yevidg frav o 1401 g IBM, mov movAndnke o 15.000
avTiypaeo. AALOL VITOAOYIGTEG OVTNG TNG YEVIAG NTAV O
yaAlkog Honeywell-Bull kot ov Control Data, General
Electric kot NCR.

EpgoviCovtor axopo kol ov npdteg yloooes mpo-
ypoyuatiouod, mov frov 1 FORTRAN kot n COBOL.
H mpdtn ypnoponomdnke yuo pobnpoticodc vmoroyt-
GLOVG, EVA) 1) 6e0TEPN YO EUTOPIKES EQaPHOYES (Lobo-
dooio, AOYIoTIKG K.4.) KOl ¥PTCILOTOLEITAL TTOAD OKOLLOL
Ko oNHEPO.

H teyvoroyio tov tpaviictopg mpoydpnoe ToAd ot SIEPKELD OVTAG TG YEVIAS Kot APYLoE
N 0AOKAPOON (CLYKEVIPMOGN) TV NAEKTPOVIKOV GTOLYEIMV GE PKPA KOUUATIO. 0O TUPITIO.
Meydheg etaupeiec otnv te)voroyia ovt dnpovpyndnkay oty Kaipopvia tov HITA, cg o
neployM mov givatl yvootn cav Koildado tov [vprtiov (Silicon Valley).

3n I'evid

H yevid avt kpdrnoe and 1o 1964-1971 ko t0 xvplo
YOPOKTNPLOTIKO TNG NTAV 1 OVTIKATAGTAON TOV TPovi-
otopg a6 ta. Odoxdnpwuéve KokAouare (O/K) 1 chips, ta
omoio etvat TOAD HKpE KOUUATIO 0d TOPITIO TOV GLYKE-
VIPOVOLV TOMAEG YIMASEC NAEKTPOVIKG GTOLYE QL.

O mo yapakmprotikég H/Y avtig g yevidg givol o
IBM 360, mov ftav o TpdTtog mov ypnoiponoince Asitovp-
y1K0 gbotnue (operating system), dnh. £vo €101KO TPOYPOLLLLOL Y10, TNV EVKOAN EMKOWV®VIK TOV
YPNOTY LLE TOV VTOAOYIGTH), KOl KOO, KOIL O TPMTOG TTOV YPTOUYLOTOINGE UayVHTIKODS OLOKODS Y10,
™V amoBKeLoN TOV SEGOUEVOV.

Aol VTOAOYIoTEG aVTNG TG Yevidg NTav ot CDC 3600 kot 6600 kot o yaihikog CIL. Ep-
eavifovTot oKOo Kot ot fivl DTOAOYIGTEG, TOL efvatl Likpoi, eOnvol, Ypriyopot Kot KatdAAnAot
Y10 xprion o€ WwTIKEG tatpeieg. O mpdTog pivi vrodoyiotyg Hrav o PDP-8 g etatpeiog DEC.

H yevid avt yopakmmpiotnke kot amd ) peydin ovamtuén tov doyiouixod (Software). An-
ovpynnke n YA®GGoa TPOYPOUUATIGHOD Basic, Tov ypnoLonoteital HEYPL Kol CUEPT, KoL
gtvat M Mo KoTGAANAN YADGGO Yoo 0G0VG Etval apydplol 6Tov Tpoypoppaticpd. Epeoviot-
KOV OKON TOL GOOTHUOTO, KATOUEPIGUOD Ypovo (timesharing), OTov TOALOL YpNOTES LTOPOVV VO,
dovievovy pali ¢' évav vrohoylot, 0ALG 0 kabévag vopilet 4Tt 0 VTOAOYIGTHG eivat KOG TOV.

Eva péypt tote ta mpoypdppota oy dopedv kot dvotav omd v etatpeio pali pe v oyo-
p6 Tov vrodoyloTy, TpdTN 1 IBM 10 1969 Ypéwoe EexmploTd To TPOYPELLOTE OO TO UNYEVILLOL
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Kot akolovncoy Kt GALES eTopeieg avT TV TOKTIKY. Anpovpyndnkay £tot ow Etaipeies Aoyi-
ouixod (Software Houses), Tov amoKAEIGTIKY TOVG 0ma.cyOAnon ivat 1 dnpuovpyia Kot Sidbeom
TPOYPOLUUATOV Y10, VTOLOYIOTES.

4n I'evid

H yevid avt kpatdet amd 10 1971 g onpepa. Koplo yopaxtpiotikd avtig g yevidg
givat N epeavion tov OrlokAnpopévov Kukkopdtov [Toad Meyding Kiipakag (VLSI - Very
Large Scale Integration), 6mov eKoTOpIOPLO NAEKTPOVIKA GTOLXEID Y®POVV G' Eva TOAD KPS
Koppatt mopttiov. ‘Eytve €161 Suvathi 1 KOTOGKELN TOV uikpoemetepyaotii (microprocessor) Kot
01 VIOAOYIOTEG LLikpuvay 6g YKo Kot avENBNKE TOGO 1 andI0GT TOVG, MGTE £YIVOY ATOPAITNTOL
o¢ mapo TOALES eTaLpEieg KOl GPYLOE 1 OLKLOKT PO TOVG.

Owmporot pukpoenebepyaoctégnrav 0 4004 kat o 8008 kot akorovdncav o 8080, 0 8086/8088,
0 80286, 0 80386, 0 80486 kot ofjpepa givar 0 ToAL duvotog Pentium.

Y11 apyég g dekaetiog Tov '80 eppaviomray ot [lpoowmixoi Yroloyiotés (PC - Personal
Computer), Tov &yvay olyd-o1yd 1060 duvaToi, MOTE AVTIKOTEGTNGAV OAC GYEGOV TO, VITOAOYL-
OTIKO GUGTNLLOTO.

O1 mpwtol Tpoowmikoi VIoAoYloTéG Ntav o Altair 8800, ov Apple I ko I, o TRS-80 g
Radio Shack ko1 o IBM-PC. Xta mpoypdppote tpmtonopnce 1 etaipeio. Apple, mov mpd
dMovpyNnoe 1o UKo mepIPAALOV epyaciog Yo Tov xpNoTn Ke To mapdbvpo (windows). Ztnv
ayopd, Opmc, Kuptdpynoav ta cupPord pe IBM cvotipate kot porg mpdcoata ReavicTnke ¢
aVTa Kot To TEPPariov v windows.

To napdBupa (windows) Aépie 0t ivar eriucd mpog tov ypriot (user friendly), yoti pmopet
Vo, To. PLabet Kot vo T yelptoTel ToAD OKOAN Kol KATOL0G OV £fvatl apyiplog LE TOVG VIOAOYL-
OTEG.

Sn I'evid

H teyvoloyia yio ) yevid avt e€ehooetal oTIg HEPEG HOC, e KOPLOVG GEOVES TV oo
gukoLOTEPT emkovavio Tov H/Y pe tov avBpomo, v modd peyddn taydmra eneepyooiog,
™mv epedvion g Teyxvnmg Nonpoohvng, dni.  KavOTNTO TOV VTOAOYIGTMV VO, GKETTOVTOL,

KoL 0KOUN VoL uopov va. katodafaivouy v avOpomvn emvi.
(mnyn: KEITIAH.NE.T. ®lopivag http://goo.gl/1G21Yc)
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ApacTprotyres
1. 2vlAéére paroypagics amo 10 J10.0IKTVO TOV OVOIEIKVOOVY TH GYECH TWV XOPOKTHPLOTIKOV

v H/Y oto mépaocua tov ypovov (ue éupaon oto 20 pioo oo 2000 aiwve) ue o xopo-
KTHPIOTIKG, TV NAEKTPOVIKDV OTOLYELWY TOVS KOl TOPOVOIGOTE 08 OLOPAVEIES 1] Video TIG
TOPATHPNOEIS GOG.

2. Avalntijote oto mepifallov cog (oukoyévela, pilovg KAT) TOA0LOTEPO VAIKO DTOAOYIOTMV,
POTOYPOYNOTE TO KO ETOLUAOTE EKBEan pwToypopl®y oty 1aln oog. Kabe pwtoypapio vo
GUVOOEDETOL OTO TEPLYPAPT] TOV AVTIKEWUEVOD [E YPOVOLOYIO. KOTOTKEVNS/OTOKTIOHS TOV.

DYAANO EPTAXIAY: ®F 2.1.2 IXTOPIKH ANAAPOMH (http://g00.gl/LdiMGX)
10.3 Aoyikég mpaterg kan ahyeppo Boole

Aoykéc TpoTdoes

Mia npdtoom mov pmopel va yopaktnpiotel oAnng 1 wevonc, ovopdletar Aoyikn TpoTacy).
w.x. To 5 givar puotkdc apdpodg (aAndng)

To 5 eivat aptiog aptBpoe (wevdng)
Ymépyoov AoyikéG TPOTAGELS TTOV ivat ThvTo oAndeic 1 mavto ywevdeic. Mio tétown TpdTacT
ovopdleton Aoyikn Xto0epd
m.x. Metd to ZapParto Epyetar n Kvprokn
Mo mpoTaon oV pmopel GAAOTE va etval aANONg kot AAOTE Yevdng Aéyeton Aoyikn pETAPAN-
™.
.. O uowdg apBrdg y etvon peyadvtepog Tov 5.
Me petafintéc mov ot duvatés Stakpltés TYéS tovg efvar Lovo dvo, acyoieitar 1 Avadikn
Aoywn.
Baowég Aoyikég Ipaces

Y1 Svadikn AOYIKY, VILAPYOVY AOYIKEG TPAEELS (TEAEGTES) TTOV UTOPOVV VO, EKTELOVV GUYKE-
Kpévn Aettovpyia og o pdtact (rpdén NOT) 1 cuvdvdlovv petald toug dvo 1 neptocoTe-
peg mpotdoelg (m.y. AND, OR).
NOT, (OXI, dpynorm, avIioTpoPT 1 GUUTANPOLO): OVTIGTPEPEL TV TIUN TG AOYIKNS TPOHTOONG
.. AYEEw Bpéyet. (wevdng)

NOT A>E&w dev Bpéyet. (aAndNg)
AND, (KAI, o0levén, Loyikdg ToAAaTA0GIOGUOC): 600 1) TEPICCOTEPES TPOTAGELS TOV GUVOED-
vtot pe o AND oynuatilovv oAnbn npdtacn 6tov OAeg oL ETPEPOVS TPOTAGELS etvar aindeic.
n.x. A>To 3 glvon droapémg Tov 10 (ywevdng)

B->To10 givor dtaupémng tov 100 (aAnbng)

A AND B->To 3 etvor dwopétng tov 10 kan to 10 givor dropéme tov 100 (wevdng).
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2KEQTEITE KOl TV TEPIMTWON TOL 1] VOGS KIVIUATOYPAPOS TPOCPEPEL EKTTWTIKO EITITHPIO
otovg pabntés. Io va umovy Aotmwov 000 pilol atov KIVIUaTOYPAQO e EKTTOTIKO loithplo O
TPETEL KOl 01 ODO VoL E1vor paOnTég.

OR, (H’, 016levén, Aoy tpocheon): dvo 1 TepiocoTEPEG TPOTAGELS TOV GLVIEOVTAL e TO OR
oymuatilovv aindn Tpdtaon 6Tov TOLAGYIGTOV Hi omd TIG EMPEPOVE TPOTAGELG Efvar aAndng.
n.y. A>To 10 dwupeiton pe 1o 5. (0An61c)
B->To 10 dwopeiton pe 1o 3. (yevdng)
A OR B~>To 10 dwupeitot pe To 51 1o 10 doupeiton pe to 3. (aAnbng)

2KEQTELTE KO TV TEPITTWON TOV EvO, club emitpénel Ty €l6000 o€ Uia TOPEQ AV TOVAGYIOTOV EVOS
oo oty eivor pédog tov club. Apo. dvo pilor uwopodv vo. d10.0kedGo0VY EKEL OV TOLAGYIOTOV
£Vag amo Tov¢ 0o (1 Kai o1 dvo) givar uéAn tov club.

Tig hoywcég mpééeic OR kot AND pmwopolpe va Tig meptypyovte YP1GLLOTOLOVTOG (G 0L
PAOELYLLOL TO TAPAKATO KUKADUOTO SIOKOTTOV:

[Ma vo avayet To Aopmdkt Tov aplotepod KVKAONOTOS Bo TpEmet Kat ot 000 doKOTTES (o€
oelpd) va givor kKhetotol. To Aapmdit Tov 6100 KukAdpatog Ba avinget ov KAeloel ToVAGYIGTOV
évag amd Tovg 300 SLUKOTTEG.

AMG TAPYOVY KOl KATOG o cOVOETEG AOYIKES TPAEELG OTOG TT.Y.:
XOR, (AIIOKAEIETIKO H’, anoxieiotikn 616levén): dvo mpotdoelc mov cuvdovtat pe XOR
oynuoatiCovv oAndn mpdtacn otav N pia sivar oAnong kat GAAN yevdng, dnk. dev aAnbevovv
TOVTOYPOVA KoL OEV EIVOL TOVTOYPOVA WYEVOEIC.
.. A->Xt Xio 0o nape pe mhoio.
B—~>X1tm Xio Qo maye pe agponiavo

A XOR B->Zm Xio 0a mape e gite mhoio gite pe agpomhivo. (Aev Bo mape tantdypovo,
Ko He to 80o)!
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YVVOTTIKG Ol AOYIKEG TPAEELG OT1 SLAOIKT AOYIKT POIVOVTOL GTOV TTIVOKO TTOV AKOAOVOEL.

ONOMA AOTIKH NPA=H
NOT (OXI) A QA

AND (KAI) AeB

OR(H) A+B

NAND (NOT-AND, OXI- KAI) (AeB)’

NOR (NOT-OR, OXI-H) (A+B)’

XOR (exclusive OR,
anokAstonkn Sualevén,
anokAsionko H’)

A©B=A"+B+A+B’

XNOR (exclusive NOR,
wobuvapia, wootnra,
anokAsiouko OYTE)

(AGB)'=AeB+A" B’

K H dlyefipa Boole eionyln 1o ]854\
omo tov George Boole ue to épyo tov An

Investigation of the Laws of Thought (Aie-
PEOVNON TV VOUDV THG OKEWNS). ZOUpwva
e tov Huntington o dpog «AXyefpo Booley
xpnoyoroOnke yio, mpaTy POpPo. amd TOV
Sheffer to 1913.

H alyefipa Boole eivar Oguelicmdovg onuooi-
ag yio. v emotiun ¢ IANpoeopkng kai
amoteel Ty faon yio v Gewpnuin pelétn
700 TEJIOV TNG MOYIKNG oyedlaone. Emimiéov
elvor onuavtikiy e GAlo wedio Omws 1 X0~

Onwg yuo pra Aoy pdtacn vrdpyovy d0o mlavol yopaktnpiopol (aAndng 1 wevdng) étct
KO £VOL YOk KOKAW®ULO 6TO DALKO TOL DITOAOYIGTY oG, LTOopel var Agitovpyel pe ofpota dvo
HOVO KOTAGTAGEMV: VYNANG Tdong mov Pagtifovpe «katdotaon 1» kat yauning téong mov Po-
otilovpe «xatdotaon 0». Apa yio Vo, LEAETHGOVLE T1) AEITOVPYIO TOV YNOLUKOY KUKAOUATOV
KOl VoL 6YE01AG0VLE KOVOUPLa, doVEILOUOGTE TIG 0pYES KO TOVG KOVOVES TNG OLAOIKNG AOYIKNG,
oL doTtvTwoe 10 1854 o Ayyhog pobnpaticog kot prrocopog George Boole kot anotéhecav

mv dryeBpa Boole.
AYAAIKH KATAXTAZH |[AATEBPA
NOTIKH TAZHZ BOOLE
AAHOHZ (A) [YWHAH (H)  ||AOTIKO “1”
WEYAHZ (W) [XAMHAH (L) ||AOTIKO “0”

‘Etot, ot dvadikn Aoyikn

1+1=1

yuati givor avdAoyo pe To va evdoovpe dvo odnbeig Aoyikég mpoTacels e avapesd Tovg T0
‘H. Tére, dnwg einape oty apyn, Tpokvmtel oAnbng npdtacn dnA. 1.

Opog ...

I[TPOZOXH! Agv cuyyéovpe ™ dvadiki Aoyikn pe T dvadikn aptfuntkn! X dvadkn

aplOpunTKn:
1+1=10

yuoti t0te. ..

Hio, povado. + o povada= 1 dvada kar unoév puovaoeg
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[oydovv mavimg kot oty diyefpa Boole
o oepd and WWOTNTEG MOV oG Paivovtal
YPNOWES OTOV TTEPLYPAPOVLE TI CLUTEPLPOPE.
ATADV Y1 OLOKOV KOKA®UATOV Kot divovTol 6T0
dimhavo mhaicto.

AZIQMA ANTIMETAGQEZHEZ : x +y=y+ X
X*y=y* X

OEQPHMA ENIMEPIZMOY: x* (y+2)= xoy+ x*z

Ta tpia pdTo Oeoprpata sivar oM yvo-
otd. Ilpocoyn ota Bempnpora De Morgan!
Ortov «pevyem N Tapévleon, o TeEleoTiS oML~
Ce!

Emndéov woyvouv:

OEQPHMA MPOZETAIPIEMOY: X +(y+z)=(x +y)+2

©EQPHMATA DE MORGAN: (x +y)'=x"+/'
(xoy)'=x"+y'

xex’=0 x+x’=1

Apaotypiotiyreg

1. Miotoramote TOpOOEIYUOTO. LOYIKDY TPOTATEDY

2. Miaromeore mopodeiyuato Loyikay araldepay

3. Evoate mpopopixd Aoyikés mpotdoels ue teleoti AND/ OR xou eCetdote av mpoxdmrel
oAnic n wevong mpotoon

4. Av A=B=1 xou C=D=0, va. vmoloyiote tqv Tiun twv exppdoewv: (A*B) *C’ ko1 (A+B)
*(C+D). Merafeite arov 1ototomo hitp.//'www.ambrsoft.com/MathCalc/LogicCalc/
LogicOperations.htm ko1 enolnBebaote 1o omoteAéouatd 6og

DYAAO EPIAXIAY: OE BOII 2.1.3 AAI'EBPA BOOLE (http://goo.gl/QEyQ15) , pdaxelog
kartes (http.//g00.gl/OXLmy7)

10.4 Aoywkég IMoeg

Yg éva VTIOAOYIGTIKO GUGTNILO, OLAPOPA KUKAMUOTO, EKTEAODY TEPA-
oTl0 TANB0G TOADTAOK®OV AEITOVPYIDOV LE EKTANKTIKA YpIYOPO puOUO.
Katt avaloyo cvppaivet 6” €va {ovtavo opyoviopd. Xto Sidpopa 6pyove,
tov e€elicoovtar KaOe YpoviKN Ty TOAAEG KOl TOADTAOKES AEITOVP-
yiec. Baowkd dopukd ototyeio Tov opyaviopov eivan o KOTTopo. XToV uIo-
Aoyiot to Pacikd Sopikd oTotyeia TV yMeLoKdY KUKA®UAT®V Tov givat
ot Aoyikég mvies (logic gates).

INa va. vaomomBel o Aoy mpdén (evotnta
2.1.3) vrdpyEl GLYKEKPLUEVOC TOTTOG AOYIKNG TOANG
7OV KOTAOKEVALETAL OO GUYKEKPILEVO GLVOVOUGHO
tpaviiotopc. Kdamowo kukhmparta Kotaokevalovrot
amd oA Alyeg TOAEC VO GAAN OGS OL LUKPOETE-
EepyooTéC TEPIEYOVY PEPIKG eKOTOppdpl ToAGY.  Olorinpouéva kurddpora pe 4 moleg
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Tig tehevtaieg dekaetieg, kabmg 10 péyebog tmv tpaviiotops pkpaivel, 60 Kot PEYRADTEPOG
aplOpoC AOYIK®Y TUADY Y®pd o€ Evay puKkpoereéepyaotn. Avtdg sivot Kot o Bactkodg Adyog mov
1 TOAVTAOKOTNTA TOV LIKPOETEEEPYAGTMV OAAA KVpimg N TayvTo Eneepyaciog avédvovTat.

Ké0e Aoywn moAn éyet ...

® GUYKeEKPLEVO apliud 1660wV, e kabe €ic0d0 pmopel va eQaprocTEl gite pio yaunin
taom m.y. OV (kotdotaon 0) gite o vyniotepn téon n.y. SV (katdotaon 1).

® 110 £6000 OV AVAAOYO. LLE TIG TACELS OTIS £16000VG Kot Tov THTO TG TOANG Oa Bpedet gite
otV youmAn T tdong m.y. 0V (kotdotaon 0) eite oty vyniotepn m.y. SV (kotdotaon
1).

® GUYKEKPLUEVO GULBOAO TTOV ¥PNGULOTOLEITOL KATA TV WYNOLOKN oYedion €161 OOTE Vo
un xperdleton va praivouvpe ot dtadikacio va oyedialovpe ta TpaviicTopg Tov TEPIEYEL.

ONOMA NOT AND NAND OR NOR XOR XNOR

EK®PATH A AR AB A+B A+B AS B A®B

znmmo‘D]::]:}“:}:D—:D"—jD—:Do—

MNAKAZ X
AAHOEIAZ =

o
--— 0 o m
-0 o o
- - oo m
- o = o =
O = ] W
- - o o W
- = o e
- - = =
- - oo w®
- = o
o o o = A
- - oo ®
- o = o
S e o= o
- - oo ®m
-0 = o
- = = = A

2TOV TOPOUTAVE TIVOKE POiVOVTOL Ol GYNUOTIKEG OVOTAPACTAGES TOV AOYIKMY TUAGDY Kot
0l 0VTIGTOLYO1 TiVAKEG TOV TEPLYPAPOVV T AgtTovpyic TOVG. AvTol Aéyovton mivakes aAn0siag.
Kabe mivakog adnbsiog mepiéyet

- 6Aovg ToVG THVODG GLVIVAGHODG EIGOOMV LUOG TOANG

- Vv ££000 OV TPOKVTTEL OO TNV TOAN, Y10 KAOEVOY GLVOVOGHO EIGOIMDV

Mivaxa aAnBetog kotackevalovpe kat 6tav BEROVLE Vo TEPLYPAWOVLLE TN AITOVPYic TOAV-
TAOKOTEPOV KUKAMUATMV OV TEPLEXOVY GUVOVOGHO AOYIKDY TUAGDV.

Ilog katacrevalovue évay mivarxa alijleias Loyikyg Toing;
[Ipoocdiopilovpe mdoeg oTNAES Kot TOGES YPAUEG Ba £XEL O TIVOKOG.
11)#460o¢ omniov = minbog 1660wy + 1 oty yio v éCodo

Apa yuo TOAN 2 1660wV Ba Eyovpe 2+1 = 3 6THAEG VD av pEAETApE TOAN 3 €1603mV Do
vrapyovv 3+1 =4 othec.

112460¢ ypopuwy = 2"+ 1, n=nAnbog e1600wv.

Av vmdpyel povo pua £i60d0¢, ot propel va Exet 2 dtapopetikég Tipég (1 0 1 1) Ko ypeta-
CopaoTe pio ypopn yio vo tomofetnoovpie emkepaAides. Apo (2+1=3 ypoppéc).
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Av vrapyovy 2 €i60d0t, ot mbavoi cuvdvacuol TGV Toug givar 2>=4 (00, 01, 10, 11). Zvvo-
MK 0oL ypelocTOOUE 5 YPUULES.

[a Aoy TOAN pe 3 €166000¢ TOGEG GTHAEG Kot TOGEG YPOUUES Ba Exet 0 mivakag aAnBeiag;

Ot tipég mov Ba tomoBetnoovpe ot otAn e£6d0v e€aptdvTar and v Aoy. Tpdén Tov VAO-
notet | TOAN Tov Teprypdipovpe. Ot Tipég mov Ba tomobeTnoove 0TIG 6THAEG TV E1GOO®V glvar
TOAD €0KOAO VO, GUUTANP®OOHV v akoAovONGOoLLE Evay OO TOVG TAPAKAT® TPOTOVG:

1 Tpémog: Ac vmobécovpe 6Tt Eyovpe 2 €166d0vg dpa ot Thavol Guv-
dvaopol Tiumv toug givor 2=4. "Eyxovpe va copmAnpdoovpe 2 oTileg e
4 otoyeia N kabepio. Eckvape and tn 6e€d oTHAN €16600L (y) Kot T
ocvumAnpdvovpe evorlas pe 0 ko 1.

211 6TNAN X GUUTANPOVOVUE EVOALAE 2 UNdeviKd Kot Vo HoVAJES.

X Xty

e = e E=A

Av glyape Tpelg £16600v¢ Gpa Kot TpiTN GTHAN (TPDOTN omd PLETEPG.
otov Tivaka), o T copmAnpdvapEe eVOALLcoovVTaG 4 UNOEVIKE Kot 4 LOVADES.

2% tpomog: [lapatnprote 6TL ov dwwfdoovpe KGBe GLUVOVACHO E1GO-
dov ¢ dvadikd aptdpod, Tpokvrtel 1 yvoot) akolovdia 0,1,2,3,4... KA.
[pdypart yio dvo g166d0vg, oty TpmT Ypouun Palovpe 00 (dexadikd 0),
ot devtepn 01 (Sexadkd 1), oty tpitn 10 (dekadikod 2) Kot 6TV TETOPTN
11 (dexadiko 3).

Av giyape tpelg e16660vg Ba Eexvovoape Palovtag 6Ty mpmT YPOLL-

Xty

ol Rl K==N Rewl I
— o= o<

un 000 (dekaducd 0), votepa 001 (Sexadko 1), 010 (dexadikod 2) K.0.K.

ApacTyproTyra

1.

Metapeite orov 1otét0m0: https.//scratch.mit.edu/projects/embed/19492411/ (Aoumpo-
mobdov A. Zrong I'. «Bpeite ) oy wodny). Koraokevaore yio ke mody, tov mwivaro.
alnbeiog te. Ilowa wodn kpdferor oe kabe mepintwon, Emoinbebore arov 1otéTomo v
OTOVTNON 0OG.

DYAAO EPTAXIAY: ®F BOII 2.1.4 AOIIKEX IIYAEY (http://goo.gl/abYUeA)
Epwtijoeis

L.
2.

Avapépete TIC Pooikéc LOVAdEG amd TIG OTOIEG OMOTEAEITOL £VO. VTTOAOYIGTIKO GUGTNLLOL.

[Toteg Lovadeg TOL VIOLOYIOTH SLOGLVIEOVY KOL TL LETOPEPOVY O) O S1AOPOUOC dEdOE-
vav, B)o dtddpopog dtevbiveewv, v) o dtddpopog eAEYYOL;

3. Trovopdlovpe Aoy TpoTaon, Aoyikn LeTafAnt, Aoy otabepd;

. Ovopdote 116 Pacikég hoykég mpaets. [10te kabepio amd avtég &yt oAnbég anotéhecpa;
. oo givan to anotérespa g npdéng 1+1 a) oto dekadikd cvotna apibunong, f) om

dvadkn apBuntikny, y) ot dvadikn Aoyky;

. TIov ypnoionotovvtal ot Aoyikég TOAES;
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7. Zyedidote to oOpPolra tov Aoyikdv moimv: AND, OR, NOT, NAND, NOR, XOR. T'a
TOLEG TIHES €000V, Kabepio amd ovTég TIC TOAEG, divel 1 otnv 66086 g;

8. Tlooec ypappég kot moceg oThAES Oa Exet o mivakag adndetog pag ToAng OR tpidv e166-
dmv;

BIBAIOI'PA®IA - ANADPOPEX

Y1depidng, A., Tohovpne. K., Mamaddémoviog. A., Xtabdémovrog. K.
(2001). Baowxés Apyés Ynpiaxns Teyvoloyiog, Madaywywod Ivoti-
10070, ABMva Potddevipo: http://goo.gl/vdtTYO KEO 3.1, 3.2.1,
3.2.3,10.1, 13.2 (ceh. 133)

Baplaxag I, [Taoyoc L., Toehéykag I1. Xroyeio Hiextpovikng. Ioudaywywo Ivetitodto, Adva,
dwtodevtpo: http://goo.gl/rqyCO9u KEO 8.2, ITpofAquata ok 230- 234

Ap. N. Aonuaxng, I'. Movotdxac, Ap. I1. Harnayéwpyac. Preraxa Hiextpovike — Pifiio epyo-
arnpiov Madayoywo Ivetitodto, Adva, Pwotddevipo : http://goo.gl/cNDGAi (EPTAXT.
AZK. 1)

Morokovoetavtivov, ', Toavdkac, I1., Kolvpng, N., Mavovsonoviov, A., Matldakog, I1. Te-
xvoloyia. Yroloyotikav Lvotnudtov & Asitovpyixd Xvotquoze, Todoyoyikd Ivetitoto,
ABnva, Potddevrpo:http://goo.gl/6f6bRx KED 3.1 5.1

ITHTEX- YAIKO I'lA EHIIIAEON MEAETH:

> DoT6oevTpo: ALOOPUCTIK TOPOVGINCT TOV CNUAVTIK®V oToOUdV £EMENG TOL LAIKOD
€VOGC VTTOAOYIOTIKOV GuoTHpaToG http://goo.gl/AaF1xx http://goo.gl/RZpsRO

> Owt6devTpo: EQappoyn eKoVIKNG TPoyUOTIKOTTOS TOL TPOCOUOIDOVEL EVOL TPIGOLIGTO-
T0 €1KOVIKO povoeio http://goo.gl/nJLRPc

> O®T006evVTPO: XPOVOYPALLUT TOV GTOYEVEL GTIV OVOCKOTNGN TMV GTLOVIIKOTEPOV 0TO.6-
LV 6TV 16Topla TV VToA0YIoTOV http://goo.gl/7ykiiB

> Computer History Museum (1401 N Shoreline Blvd. Mountain View, CA 94043) At
adpaotikn mapovcioon: Xpovoloyikn eEEMEN cuoKkeL®Y, 1GTOPLOYpaUUT https:/www.
computerhistorv.org/timeline/

> APOPO: (ayyhkd) http://ethw.org/Transistors and the Computer Revolution

> On line YoAoy1otg AOYIK®V EKQPAUGEDV
http://www.ambrsoft.com/MathCalc/LogicCalc/LogicOperations.htm

> Dotodevipo: Enideitn andov Kok, dwoxontdv yio AND:
http://goo.gl/RZXiKT, yio OR: http://goo.gl/qrGzpH

> AOYIGUIKO Y10 TPOGOHOIMGT KOTOOKEVNG OTAOD KUKAMUATOS SI0KOTTOV:
http://phet.colorado.edu/en/simulation/circuit-construction-kit-de

> Koatookev] amlod KukAmpotog dtakortmv Odnyleg yio 1o epyactipto - M. KateBaivng-

[aven. Kpntng http://users.ics.forth.gr/~kateveni/120/11{/1ab00_switches.html
> Aoyiég Xuvaptioelg oto EXCEL (Zvvontiky Oewpiar) - TEI Idtpag
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http://www.de.teipat.gr/pages/pliroforiki_erg/Logikes synartiseis.pdf

> "Bpeite ) Aoy oA Aopmporoviov Avactacio [TE20, Xmong [empylog TTE20
https://scratch.mit.edu/projects/embed/19492411/
> On-lineIToawyvidr- GatesofLogic http://www.1001paixnidia.gr/paixnidia/Gates+Of+Logic

> Kortaokevi/enolndsvon mivaka aAndeag: http:/calculator.tutorvista.com/math/582/
boolean-algebra-calculator.html, http://www.ambrsoft.com/MathCalc/LogicCalc/
LogicalExpression.htm

> Koataokevn kukhopdtov Aoy. moAov. Epsovnrikn epyoacic lov EIMAA looavvivev.
Y7ev0. kabnyntés: A. NikoAov, A. Xidvog http://1epal-ioann.ioa.sch.gr/joom/index.php/
project-a/115-logical-gates

> Aoyiopkd mpocopoinong kKuokAopdtov  http://www.cburch.com/logisim/el/index.html
http://www.neuroproductions.be/logic-lab/) http://logic.ly/demo
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11. Aoywkd Kvkrhopota ¢

X1oj01
Metd v perémn tov kepalaiov Ha gicat ikavogm va
v TEPLYPAQELS TIG EMUEPOVG AOYIKEG TTPAEELS TTOL EKTEAOVVTOL GE VAL GUVIVAGTIKO KOKA®LLOL
v ovoyvepilelg m AoyIK) GLUVAPTNGT TOL VAOTOLEL VO GUVOVOGTIKG KOKAMLLOL
v oyedtalelsg Kot vo, KaTaoKeLALelS GuVOVUOTIKO KUKAMLLO TToV VAoTOEL Opiopévn AoY. G-
vaptnon
v xpnotpomotels tig 110t teg ™ dAyefpag Boole yio va anlomomoeic o Aoy EKppaon
v TEPLYPAPELS TN Aettovpyio Aoy. KUKAMUATOC Ue Tivako aAn0elog
v €Qappolelg TPonyouEVES YVAGCELS Y10 VO TEPLYPAYELG TAPMS KUKAMLATO 0BpOIoTOV
v Suakpivelg ™ AEITOVPYIKT oPOopd HETAED GLVOVAGTIKOV Kol 0KOAOLBLOKOD KUKADLOTOG
v Suakpivelg éva cuvoLacTiKd omd £ve aKoAOLBKO KOKAMLLO 0d TN GYNUATIKY TOV OVeL-
nopaoToon
v Suakpivelg €va chyypovo amd £vo, 0oVYYPOVO 0KOAOLOLOKO KOKAMLLL
v KOTOVOElG TV avaykn "amopvnudvevons" tAnpoeopiog o€ KOKAMLLOL.
v avayvepilelg to poro tov flip-flops oty KoTacKeLr] Lvnudv
v taé&wvopeic ta flip-flops pe kptripio 1o mote aArdlovv KoTdoToon
v ypnotpomoteis flip-flops yio va Kotaokevdoelg éva omho KOKA®p omaptfun

Baown opoloyio: cuvivaoTikd KukAdpota, Nadpototig, TAnpng afpolotg, akolovdio-
KO KUKAD 0T, GOYYPOVO aKOAOLOLOKA, achyypove akolovbiokd, flip-flop, amaptOuntmg

Ewayoy: O oyedacidg cuoTatik@v Tov YAIKOD TV YTOAOYIGTOV TOV TPOKELTAL VO,
KUKAOQOPNGOLY GTNV aryopd, YiveTol ommd opddeg EmayyelLoTIdV oV epydlovtal e HeYAleg
etaipieg. Oa Kvovpe €M TO TPAOTO P TOV Ekavay KaTd TNV BOCIKN TOVG EKTAIOEVLOT), OAOL
ot Kota&lmpévorl oxedaotég VAKoD: Bo cuvdvdcovie Loyikég TOAEG Y100 VO OYEJIAGOVE KL-
KADULOTO TOV VAOTOLOVV OTAEG TPUKTIKEG EQUPLOYEG KOl BaL TEPLYPAWOLLLE, LLE APKETA «KOLWYO»
TPOTO TN AELTOVPYia TOVG (GYNUATIKY OVOTOPAGTAGT), GUVAPTNOT, V. oA 0gL0G). o dovpe O
TOPAdElYHOTO KUKADOTA T0OpOloT Kot TApovS afpotot.

X1 ovvéyela Bo yvopicovpe To NAEKTPOVIKA keiva oToLyEld TOV KAVOLV TOV VTOAOYIGTN
oG KOO Vo «Bopdton kot o¢ Topddetypo xpriong Tovg Ha meptypdyovpie vay amoptOun.
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11.1 ZovoveoTikd KVKAOPATO

Ot ToAOTAOKEG AELTOVPYIEG TTOV VAOTTOLOVV TO, KUKAMLLOTO, TOV DIOAOYIOTN TEAMKE dev eivat
Topd cuvdLaoHol Loyikdv TpdEewv. ETotl Kot To KUKAOUOTO TOV YPNCILOTOIOVVTOL Y10, VOL VAO-
momBovV aTEG 01 TOAVTAOKEG A1Tovpyieg dev glvar Tapd GuvOVOGHOT AoyIK®V TUA®mY. Mo, pe-
YOAN Kot yopio TETOImV KUKAOUAT®V, To. 6UVOVOGTIKG KVKA®pata (combinational circuits)
&xouv tal NG YOPUKTIPLOTIKEL:

- VTapyEL Evag opBlog E160dmV, £6TM N KoL £VOG OPOHOS A > N
e£6dwv, ot m. B—> —>B
- 1 £€086¢ Toug o€ KAbE YpoviKh oTypn, Eapthrol povo ¢ . ~C
amod TIG TIHES TAONG OTIS E16OS0VG TOVG, TNV 1010 YpOovi-
, , n—»» —>m
KN oTiypr .

Ortov €vo 6uvVSLAGTIKO KOKAMLLO £XEL N €1IGOG0VG Kot m

€£000v¢, T0TE Y10 K6OE Evav amd Tovg 2" SLVATOVS GLVOVAGHOVS EIGOIWV VITAPYEL EVOG Kot
povov €vog duvatdc cuVOLAGUOC EEOdMV

- 0&V YPNOUYOTOI0VV KOVEVOS EIO0VG KUV, & GUYKEKPILEVT] XPOVIKT] OTLYUN], TOMOTEPEG
TYES E1600MV, OgV ExovV Kapio amoldTmg enidpaon.

petad 1663wV Kat E60mV VTLAPYEL EvVO GUVOLO AOYIKMY TUAMY TTOV VoL KATAAANAL GUV-
dedepéveg petald tovg. Ot mhdeg pumopel va. £ivol 0TooVINTOTE TOHTOL UAAR OTOGEKVVETAL
o1t givan Suvarth n viomoinon pe povo NAND kat NOR. I't” avtd avtég ot mhreg Aéyovtat
KO «OIKOVUEVIKES) (universal) mOAec Kot 01 yOVV G€ AmAOVGTEPD. KUKADULOTOL.

H Aettovpyio vog GUVILAGTIKOD KUKADUATOG UTOPEL VO TEPLYPOPEL LLE TPELS TPOTOVG

log Tpémog: oynuatikn avarapdctoon 6mov anelikovilovtal ot TOAEG e Ta cOUPOAG TOVG,
01 J106VVIEGELS LETOED TOVG Kol UGTKE 01 £160001 Kol 01 ££0001.

Y.

20G TPOTOG: AOYIKY) GUVAPTNGT ONA. AOYIKT EKQPOOT TOV GUVOEEL TIG E1GOJ0VG e TIS £EO-
d0VG TOV KUKADUOTOG ametkoviCovTog Tig AoYIKES TPaEels mov Yivoviol 6° aTo.

[Mo o KhKA®pe ToL TPONYOLHEVOL GYNILATOG IOV £XEL £16000V¢ A,B Kot C 1 Aoy cuvdp-
™mon etvar:
Q= (A*B)’*(A+B)’*C 1 a&omoidvrag ta Oewp. De Morgan
=(A’+B’) *A’*B’*C 1 e empeptotikn 1010tnto
=A’eA’*B’*C+B’ *A’*B’+C
=A’*B’*C+A’*B’*C
=A’*B’C
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3og Tpémoc: mivakag aAnBelag 6mov Qoivovtol ot TIEG TV 03V
TOL KUKAGWOTOG (£0M TG Q) Yo KaBE GUVILAGHO TOV EIGOIMV.

Av éyovpe o oo TIG TPELG OLUPOPETIKEG TEPLYPUPES, UTOPOVLLE VO
GLUTEPEVOVLLE TN LOPON TOV GAL®V Svo.

'—"—"—"—‘OOOO>
el = =l == "]

=l =l =l =l @)

ol|lo|o|lo|lo|o|I~ oI

Maopaderypo 1:

['a 10 Simhavd KOKA®UA, YPAYTE TH AOYIKH GL-
vapTNoN mov aVTO VAOTOEL KOl KOTOGKEVAOTE TOV
nivoko oA 0etog.

Awokpivovpe 6to oynpo Tpio «eminedoy TuAMV:

Ye k40 eminedo, Eexvavtag amd to 10 aprotepd eninedo, evronilovjie moieg givor ot gicodot
TOV TOADV, Tt TPAEN Kavel N k6Oe THAN kot cvpmepaivovpe oo Ba etvor 1 £Eodoc.
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"Eyovtag topa ) Hopen TG cuvapTnong mov meptypdpel TV 6050 TOV KUKADWIOTOG, UITo-
povLE Yo KGOE cuVOVAGHO €603V ONA. Yo K&be ypap Tov mivaka aindegiog, va vroloyi-
OOoLLE TNV TN TG €£660V.

XY |2 Pl e syi(y-2)’ = 0-0+(0°-0)=0+(1-0)’=0+0’=0+1=1
g g ‘: é F= xey4(y'-2)' = 0-04(0"-1)’=0+(1-1)'=0+1"=0+0=0
o T2 To T 1] Foxv+y-2)' = 0-1+(1-0)'=0+(0-0)'=0+0"=0+1=1
o T2 T2 2] Fex-yH(y-z)’ = 0-14(1"-1)’=0+(0-1)'=0+0"=0+1=1
110 o 11 F=x-y+y-z) = 1-0+(0°-0)'=0+(1-0)'=0+0’=0+1=1
110 1] 0| FExeyt(y-z)’ = 1-0+(0’-1)’=0+(1-1)’=0+1"=0+0=0
1| 10| 1] Fexeyy-z)’ = 1.14(1°-0)’=1+(0-0)’=1+0"=1+1=1
1/1/1]1 F=x-y+(y-z)" = 1.1+(1"-1)'=1+(0-1)'=1+0"=1+1=1
Hopaderypa 2:

Oo oyedlicovpE KOKA®ULO TTOV GLYKpiveL dvo bits amd Tig £16650V¢ Tov A
ko B ko av avtd etvan ioa diver otny €€0do 1, odlidg diver 0.

Amd 1o dgdopéva eivat edkolo va mape otov mivaka aAndetac. Toa bits
£YOVLE OTNV TPMTN KOL GTNV TEAELTOIO PO TOV TTivaka dpa ekel 1) ££000¢
etvan 1.

e ==
— o= |o|w

e =l=le)

AQoV KOTOoKEVAGOVE TOV TTivaka oA Betag akorovBovue v e&ng pébodo:

Mo kdBe povada oty othAn €650V TOL TvaKa, YPAPOLLE EVov OPO GLVAPTNGNG TOV TEPIE-
¥eL OAEG TIG €16000VC evopéves e mpdén AND. Av oty avtictoym ypapun, n T Hog e.6630v
gtvat undév, 6Tov 6po TG GLVAPTNONG TTOV YPAWULE OO ¥PNGLOTOIGOVIE TO AVTIGTPOPO TNG
€16600v. Ot 6pot evdvovtat peta&d toug pe OR.

Apa edd apov VIAPYOLY JVO HOVASEG GTN GTHAN €EOJ0V, YPAPOVLE OPYIKE GTT) GLVAPTNON
dvo 6povg

Q=A*B+ A°B

Oupwg oty 11 ypapun éxovpe A=0 kot B=0 omdte otov 1o dpo mov ypdyape Ba ypnoylo-
TOU|COVLE TO OVTIGTPOPa TV A, B.

Q=A’B'+ A*B
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Ou oyedidoovpe 610 1o eninedo Tig Vo TOAEG
NOT nov Bo ypelactodpe 6TV VAOTOINGY TOV
lov 6pov, 610 devTEPO TIg 6VO TOAEG AND, o
Yo k60 6po Kot oto Tpito eminedo Ho evdoovpe
T0, 6v0o eMPEPOLS anoteAéspata e pa ToAn OR.

A'sR's BeB

AbB

L] Al

ApactypioTyra:
1. Xpnowonoidvrog éva amo ta. AOYIoUIKG. TPOTOUOIWTNG:

http://'www.cburch.com/logisim/el/index.html, http://www.neuroproductions.be/logic-lab/,
http://www.electronicecircuits.com/download/software/mmlogic14.zip,
http://sontrak.com/ kataokevdote to KOKAWUa, TOV TapadeiyuoTos 2 kai AEYETe TOV TVaKa.
a/nBeiag Tov.

DPYAAO EPTAXIAY: ®E BOII 2.2.1 YYNAYAYXTIKA KYKAQMATA (http://goo.gl/v3F208)
11.2 HpuwoOporotig — Ipng abporstiig

H npdcbeon dHo dvadikdv yneiov dni. dvo apBuov tov evog bit etvarl oiyovpa pio ToAH
oA aAAG Kot TOVTOYPOVE TOAD GNUAVTIKY aptBuntikh Tpdén yati oe avth Pacilovtot apke-
T€G AAeg Aettovpyieg. H mpdcbeon avtr| Exel té00€pa dLUVOTH AMOTEAEGHLATAL:

BE0=o

-1 ITIG TPELG TIPWIEG MEPUTTWOELS TO anotédeopa tng abpoiong eivat évagaplBpogtou evog bit

1+0=1

- ItnvTETaptn nepintwon to anotéAeopa sivat aptBpog pe Suo bits. TOTE, To MPWTO and aplotepd
1+1=10 (mou Aéyetaikat «muo onpaviko» / most significant) Pndio tou anoteAéopatoc, ovopdletat

J kpatoupevo (carry).

KpatoUpevo/carry

Kotd ™ dwdwacio == S

Tﬂg((KdOSTng>>7tpé<598(5ng L 1011 L__];l: 10, .-.Hjaz'u Kat éva kpatobuever |
0T0 OgKadIKO CVGTNUO +1001 e

) . . 1Q100 —
apibunong, Eépoovpe Ot — —
unopg{ VoL npo]d)\pgl Kp(x— N ‘““‘x..:l_-::x_] +0+1=10, «unbév vat éva uoatauutuu'-____
TOOUEVO TO 0moio GuVL- o4 +" : —

+ =1, tEva

noloyilovpe 61O EMOLEVO ~c —
otddo g mpocheonc. = =

1+1=10, «unéév kat éva kpatobpsvonr
A

To 510 k@vovpe Kot oV
npdcbeon dvAdIKAOV TOL
amotelovvToL b TEPLO-
od1ePa TOL £VOC bits.
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IMa v mpdcbeon dvo bits (éotm A kat B) ypnoomoovpe cov- 4 L s
dvaoTikd kKhKhmpo Tov Aéyetat nuiadporstiic (half adder). To «b- HyaBpoworric
KAopo Oa tpénel va divel otny ££0d0 éva bit yio o dBpoiopa (S) Kot ? e ¢
éva bit yio v mepintwon mov npokvmTel kpatovpevo (C).

INa va mpocBécovpe 2 bits pali pe mbavd kpatovpevo (ot o —* —s
D,E,F ; cvar i MbmhoKo KD Mi- € > aopoo

, B, F) ypewalopaocte éva Aiyo mo moldmhoko KOKA®UO, ov k- alpoiorig "

pn aBporoti| (full adder) mov divel mod otny €€0d0 €va bit o to J

aOpotopa (S) kot éva bit yua véo kpatovpevo (C).

To 6vopa Tov NUBPOLSTH TPOEPYETAL OO TO YEYOVOG OTL dVO KUKAMHATO MNafpoioTtdv
UTOpovV Vo GLVILACTOVV KATAAANAO ®GTE Vo, vAomomBel Evag TAnpng abpolotc.

XNV TPONYOVLEVT EVOTNTO EI00IE TG KUTACKEVALOVIE GUVIVAGTIKG KUKADUOTO, KoL TMG
TEPLYPAPOLLE TN AgtTovpyio Tovg. Me Bdon ta mapadetypota mov doOnkav ekel, Oo oyedidote
T0. KUKAOROTO Nafpotot Kot TApovs abpolotn, Bo ypayeTe TG GUVAPTNGELG TOV GUOYETI-
Covv Tig €£600V¢ e TIG £16000VG TOVG Kol Bo KATUGKEVAGETE TOVG OVTIGTOLYOVG TIVOKES O]~
Betac. o kabodnynon deite To OALO epyaciog:

®E _BOII 2.2.2 KYKA_AOPOISTQN (http://goo.gl/iPiKFM)

11.3 Akorov010Kd KVKAOpOTO

Qg topa peletnoope Topadelylato AOYIKOV KOKAOUATOV TOV ATOTEAOVVTOL OO AOYIKES
TOAEG KO TOV O TILEG TOV E1GO3MV TOVS (VYNAY/ yapunAn téon 1 oAlme, 1/0), og kabe ypovikn
oTIYUN, ETNpedlovV TIC TIHES oL eppaviloval oTic ££000VG TOVG, LOVO TNV i510 ¥POVIKH GTLYL.
Aev mailel kavévo polo pe oo GEWPE EQAPUOSTNKOY Ot £i60001 0ALG 0VTE KO 1] KOTACTAON
TOV KUKAMUOTOG TPV EQPOPUOCGTOVV. AVTA ToL AOYIKO KUKAMUOTO TO, OVOUAGOUE GUVOVOGTIKG
(combinational) Aoyikd KukAdHOTO.

Opomg n gpoviky oepd (akorovdia) Tmv yeyovotwv ivol ToAAEG Popéc KaBopIoTIKNAG oML~
olog Ko Tpémet va AneOet vdyn 670 GYESAGIO TOL YNELoKoL KUKAGROTOC. [ va yivel cagng
N ovaykn v, og SovpE TMS uropet vo Avbel Eval omhd TpOPAN L

‘Eotw 611 ypetdletor va oyediconpe YNOLoKO GOGTNLO TO OT0I0 VO, EMTPENEL TV EKKIVIION
NG UNYOVIAS TOL OWTOKIVATOL HOVOV EPOGOV 0 0d1Yo¢ kabioel Kot déoet v (dvn acpodeiog
Tov Kobicpatog tov. Evvoeital 6Tt 0 KATOUOKEVOGTHG TOL OVTOKIVITOV £YEL TOTODETHGEL TOVG
avtioTolyovg cotntpes-010KonTeg 610 KAOoUa Kot ot {OdVN ToL 00MY0D. ApyiKd Hag Qoi-
vetol 0Tt pio oA AND iomg vo ftav apket yio vo Avcovpe to Tpofinua. Tote n unyovy Ho
Eexvovoe pe v TpoimdBeon) 6Tt 0 0dnyog eivar kabiopévog KAL (AND) 1 {dvn depévn. Aev
KOAOTTOUpE OUMG £TCL TNV TEPINTMOGT TOL 0 0ONYAG, av "evoyieitan" and ) {dvn aceoleiog,
epapurolet To Yvmotd éyvacua: va 6écel ) {Ovn 610 Kabiopa Kot petd va kobicel move o
vt «EeyeldVTag) Tov e101kd BopPNTH TPOEOOTOINGTC TOV PEPOVV T TEPIC-
od0tepa oOyypova avtokivito. BAémovpe Aowmdv 011 10 KOKAmpa mov Bo oye-
dacBel Ba mpénel va eivan oe Bomn va mapakorovdel v ypoviky aAiniovyio
TV YEYOVOTOV: 0 0dNY0g Kabetal kat votepa 1 (dvn Tpocdévetar Gote va
epapuolovtat ot Kavoves aoPALELOG.
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Fivetar eavepd 0Tl 0. GLVIVACTIKG KUKADUATO, OEV €fval apKETE Y10 VoL oG ADGOVV £val
tétoto poPAna. ‘Eva Bacikd otoryeio mov pog Agimet ivol ekeivo g Lviung. Agv €yovue
padet va oyedrafovpe KokAmpoto to. omoio vo propovv va "Bupodvion” kdmoto tponyodpevn
Katdotaon (0mwg ypeldodnke oty mepintwon tov TPoPAUaTog Tov POAMG ovapépape). To
KUKADUOTO TTOV KAADTTOVV QUTH TNV avaykn Aéyovtal akolovOiakd (sequential).

To akolovOlokd KuKA®UOTO EKTOGC 0d AOYIKEG TOAEG TEPIAOUPAVOVY KOl EMTAEOV GTOLYE LD,
wviung (Svadikd kottapa), dmov pmopel va arobnkevtel £va Aoywo 01 1. H é£086¢ Tovg e&ap-
TGO TOGO OO TIG E1GOS0VG TOV GVGTALOTOG OGO KOl 0O THV amoONKEVUEVT T OTA GTOLYElD
pvaung. H amobnievpévn Ty 1ov otoyygiov pviung ivat pe m ogpd g cuvapTnon Tmv
nponyodueveov e166dwv. 'Etot ot £€0d01 Twv axolovBiokdv KukAopdtov egoptmdvol oyl Lovo
Ao TIC TOPVES OALG Ko 0d TG TPONYOUUEVES EIGOOOVC.

Eicodog

- - Eiodos
— ISR ——
> Koi.opae
Zrovzsia
Mwvijps
‘Eva axolovBiokd kOKA®O PTopel va. yopoKTnpl- Foagaivhog
’ /. ’ , s o0
otel ovyypove (synchronous) dtov m eQoppoyr TV Ih i i

€1600mV TOV, 1] EKTEAECT] TMV OLAPOPOV AEITOVPYIDV _I_|_[_|_|—‘_‘_|_‘—|
Kol Mym g €060V tov yivetan oe kabopiopéveg —
¥povikég otryuéc. O Kabopiopos TV YPOVIK®V GTIYUOY
yivetal pe ™ ypnom evog moipon poroylov(clock pulse), 6ntwg awtdg TOL SUTANVOD GYNUOTOC:
O TOALOG POAOYIOD SLOVEUETOL TTAVTOD GTO GVGTNLLO KOL YPTGLLOTOLEITAL £TGL DOTE TOL GTOL-
yelor pvnung va emnpedalovior amd TG 16000V TOVG HOVO TS OTLYUES Tov (OAvOLY avTol Ot
oot poAoy100.
210 acvyypova (asynchronous) akolovbiokd KukA®paTo, 01 S16.popeg Aettovpyieg de yivo-
Vil 6€ TPOKABOPIGUEVES XPOVIKES OTIYHES (OEV VITAPYEL TOAUOG POLOYIOV), GAAL EKTEAOVVTOL
o¢ kGOe ypovikn oty avaloya Le ) cepd mov aAkalovv ot eicodot.

11.4 Flip-Flops

H ovumepipopd evog aovyypovov akorovdiakon 3¢ KBOE YPOVIKE aTWILA, Ol SUABIKAS
KUKA®UATOG EE0PTATOL OO T GEPA LE TNV OT0i0, O~ TANPodoplEC TTou Eivat aroBnKeu-
Aagovv ot gicodot. Ta otoygeio pvApNG 8, EVOLAOYL-  1évec ota oTolxeto pvARNG Ve ako-
KEG MOLEG MOV TPoKUAOVV KauoTépnon diidoong oTa AouBLakol KUKAWUATOC, AmOTEAOUV
onpoto mov Swadidovtal péca an’ avTéc. TNV Tpadn, TNV «KoTdoTacn» tou (“state”).
&va aoVYYPOoVo akoAovdiokd KOKAMLLO, LITOPOVLLE VO TO
dovpe oav cuVOVOGTIKO KOKA®LA e avadpaot (feedback) mov Opwg kdmoleg popéc pmopel va.
opovcldlel aotdbeln yeyovog OV TPOKAAEL LEYAAN TPOPANLATO GTOVG GYESIUOTEC.
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Ye éva oOyypovo akorlovblokd KOKA®p, ekel SnAady 6mov ypnoiomoleitol ToaALdg poro-
Y100 Y1 va ouyypovifovtat ot Aettovpyieg, Ta ototyeio pviung Aéyovtat flip- flops. To flip-flop
¥pPNoonotEiTol Mg KOTTOPO HvNUNg Yol eivon éva kokAwpo mov propel va dwotnpndel oe pio
KOTAoTAG £0G OTOV KATO10 KOTAAANAO onpa £16000V T0 Kével va aAldEel katdotaor (omod-
kevon 1 bit TAnpogopiag).

Ta flip-flops €xovv cuvnBwg dvo e£ddovg, o Yo TV Ty Tov bit Tov givar amobnkevpévo
LEGO TOVG KOL LLLOL Y10l TO GUUAAP®LLE TOVG. Avadikég TANpopopieg pmopodv va purovy oto flip-
flop pe d1apopovg TpdTOVG Kot £Ta1 Exovpe Stdpopovg Tumovg flip-flop.

To RS flip-flop
To Paowo flip-flop ovopdaletratr RS (Reset-Set), eivat éva acvyypovo akorovdiokd KhKAmpLo
Kol KoTaokevaletat and dvo moieg NOR O6mme paivetol 6To oo

R

Q S|R|Q| Q| MNapamphosig
i{o|l1]|0
0]0]|1]|0 | Metdand S=1, R=0
0|1(0]|1
i 00|00 |1 | Metdanod 5=0, R=1
S Q 1|1]ofo

NMivaxoc akfBeiac Baowod flip-flop

"Eyet dvo e£650vg Q kot Q’ (cuumiipopa g Q) Kot dvo 166d0vg S (set, 06on) kot R (reset,
enovapopd). Otav Q=1 kot Q’=0 Aéue 61t £ovpe KaTaoTaon 0eng (set) evd otav Q=0 Kkt
Q’=I1 éyovpe Kataotaon pndeviopo? (clear).

Nwg oupnepipépetat to RS flip-flop;

ITNV KOVOVIKN Tou Aettoupyia ot SUo elcodol Tou mapapévouv 0 EKTOG av TPETEL VOL UETA-
BAnBel n kataotaon Tou. Mo va To pEPOUE O KATAOTOON ...

O Béonc (Q=1, Q'=0), Ba mpémel va epapudcoupe £va otiyptaio S=1 pe R=0

O undeviouou (Q=0, Q'=1), edapuolouue otypiaio R=1 pe S=0

2NV nepintwon mou epappootel Tautoxpova 1 otig el0ddoug R kat S, To flip-flop 0dnyei-
TaL 0€ AmpPoadLOpLoTn KATAoTaon N omola Ba mpémeL va amodevyeTal.

Yndpyovv opmg kot dArotl Tomot flip-flops mov 6€xovtal o€ pio amd T Svo LGOS0V TOVG
oo poroyov (ck) omote givor ovyypova kukAdpato. Tétow etvon ta JK, D (Delay) ko T
(Trigger) flip-flops. Xtnv vAomoinon cVYyPOVEV aKOAOVOIOK®Y KUKAOUATMV YP1GILOTO100-
vrot kupiog o D kot T. Ta JK kot o T o cuvavtdpe oty viomoinon amaptOpntdy ooy
Onm¢ Ba SovLLE KL OTNV EMOUEVY EVOTTA.

Zta axdrovba oyfuata, Q eivor n mopovoo katdotacn (Tn xpovikh otiyun t ) kor Q . M
EMOLEVT KOTAGTOON (TN OTIYUN t ) TOV CNUEIDVETAL LETE TNV EQUPLOYT TOALOD POAOYLOD.

n+l
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M cupnspipéperan to D flip-flop;

ck tioobo Doy éfobo Q. H peradopa yivera

péhig edappootel nakpdg pohoywod.

D | Qn
0] 0
1 1 Metadéper pe kaBuotépnon, éva bit ané mv
0| 0
EY S

Mg oupnepupéperar vo T flip-flop;

ck

Al e xavdoraon kafe popd mouw £pxerar
nakpuds pohoywol edbdoov omv eioobo T
undpyet n apn 1.

mlolmlol=

®YAAO EPTAZIAS: OE_BOII 2.2.4 AKOAOYOIAKA (http://g00.gl/VRIEC7)

11.5 AnaprOuntig

I'vopicape to flip-flop w¢ Paciky povada puviung. H pviun RAM tov vroloyiotr, 6mov
amofnkedovTaL ot evToAE Kot To OEGOUEVA KOTE TNV EKTELECT] TV TPOYPULUATOV KOL Ol KOTO-
yopntég e Kevipikng Movadog Eneéepyaciog anoterovviar omod flip-flops.

Opwg, to flip-flops €yovv kot pio dAAn Pocikn epappoyn: givatl to Pacikd ototyeio and
70 omoio amoteleitar kabe amapOun ¢ (1 petpnTig/ counter). [Ipdrettar yio t0 akoAoLOLOKO
KOKA®LLO TOL TOPAYEL o, TPodtoyeypapévn akodovbio e£6dwv (pLetpdet po oelpd dtokprtmv
TIH@V) 6tov epappolovol Toipoi 6ty €16000 Tov. Ot TOAUOL E1GOS0V TPOEPYOVTOL ElTE OO
poAOL glte amd GAAN eEmTEPKN TYN O€ {00 1) aKovOVIoTa Xpovikd dtacthpato. H akoiovdio
e£6dwv pmopet va givar 1 Svadikn oelpd LETPNONG 1 Kamoto GAAN oepd. 'Etot o amaptBuntig
UTOpEL VoL LETPA XPOVO OAAG KOl KATOOTAGELS 1] YEYOVOTO.

2TOV VTOAOYIOTH HOG O omoptiun- agv

g i
, . . . . Eicof
™G UETPA TO YPOVO EKTEAEONG EVOG ‘“')‘;::;::;,, 7 @ Y P
npoypappatoc. 'evikd oe ynoeoko
K K K
KOKAopo pmopel vo KOvel LETPNOELS G 2
Q2
LSB

1oL oyetilovTal Le TV E0MTEPIKY KO-
TaoTooN AeTovpYitg TOL KUKAMUOTOS
1N pe eEOTepKd YeYovOTo OV T0 KUKAMMO emebepydletal, Onme yio Topddetypa, TOC0 QVTOK -
VNTa TEPVOVV OO VoL OPOLO LG dLOGTOVPMOTS, 0G0 JLUPKEL 0 POTEWVOG GTHATOdOTNS. Mo
YPNOLLN EPAPLOYN TOV ETVOL KOl 1] O10HPEST GLYVOTNTOG.

23
MSB

H anhodotepn mepintoon eivat 0 dvadikog amaptBunthic mov otav amoteAgitat omd n flip-
flops mapdyel £€€0d0 pe n bits dpa petpd and to 0 g 2"-1 kot Eavapyilet and to 0.

O «1pipmrogy dvadikdc amapdunmg oe viomoinon tov e tpia JK flip-flops, gaivetonl oto
Topomave oy Kot petpdet amd 000 (dekadikd 0) og 111 (dexadikd 7).
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ApacTyprotyres

1.

2.

Evag tetpdumitog ovodikog omaptOuntig kataypapel wg évoertn to 12. Iloia dvodukd yi-
plo. gupaviCovior oty C0do tov, EmalnOsbore v amdvinon oog torobstavias ta yi-
pio. wov Pprikote ato dwadpaotikd animation: «Avad. arwopiBuntng oe Scratchy https://
scratch.mit.edu/projects/13459394/

Merofeite oro on-line test otovg amoprBuntés . 1. Aumarloyiov [IE17.08 http://users.sch.
gr/jabatzo/files/vliko/e-test/mY-etest/ 3 __.html ko1 oouminpwacte v Tpity kor tétoptn
aoknon.

®YANO EPTAZIAS: DE _BOII 2.2.5 _AIIAPIOMHTHS (htip://goo.gl/0Mwqil)

Eporioeg

1.

® =N

10.
11.
12.
13.

Xapoakmpiote cwotég (X) 1 daviacpéves (A) Tic akdlovbeg TPOTUGELS Y10 T0 GLUVIVOL-
OTIKG KUKAMLLOLTOL:.

® Otav éva cUVOLOOTIKO KOKAMLLO £YEL N E1IGOO0VG, 01 SUVATOL GLVOVAGHOL TILMY TOVG
gtvat 2xn

® [0 kdBe cLVOLAGUO EIGOdWY TOVG EXOVLLE HOVO o T oty ££000.

® H 1y g €£600v Tovg emnpedleTol omd TV T Tov £lyov 01 £160001 ToVG 6€ TPO-
NYOVLEVT YPOVIKT GTIYUT.

[N oo Adyo ot moheg NAND Aéyovtor «OIKOVUEVIKES;

. Me mo1oug TpOTOVG PTOPOVLE VO TEPLYPAYOLLE TN AEITOVPYIO EVOG GUVIVAGTIKOD KV-

KADWNOTOG;

Tu déyetan g €i6odo kat L divel g 5000 éva KOKA® o) Nadpototr, B) TANPoLS
afpototn;

INati o nuoBpototig ovopdoTnKe €101

Mo givar 1 Pacikn Sopopd TV 0KOAOVOLIKOY KUKAOUATOV 0T T0, GUVOLAGTIKA,;
[Mowa dtapopd £xovv Ta GOYYpoVa amd T acVYYPOVa 0KOAOVOLKE KUKAMLLOTO,

[Mow 161010 TV flip-flops enttpémet va ypNGYLOTOOVVTUL WG «FVASIKE KOTTAPO VT~
Hne»;

Avogépete Tomovg flip-flop

[eprypayre g cvpmeprpépetar a)to RS, B) to D, v) to T flip — flop.

[eprypdyte emtypappatikd ™ Agitovpyio evog anopOunt.

Moo niextpovikd ototyeio eival o facikd cuoTaTIKE EVOG amopOunTh;

[Totog givat 0 eEMdy1oTOg KOt TO10G 0 PEYIOTOG apBLOG oTHV €000 dLadIKoD omaptOpn T
1e66GpmV bits;

[135]



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

BIBAIOI'PADIA:

Y1depidng, A., Torovpne. K., TMomadomovroc. A., Zrabdémovrog. K.
(2001). Baowés Apyés Ynoroxng Teyvoloyiag, [adaywyo Ivetitod-
10, ABMva dwtddevtpo: http://goo.gl/vdtTYO KE® 3.2.2,4.1.1, 4.1.2,
413,414, 4.1.5, KE® 4.1.6

Ap. N. Aonpaxng, I'. Movotdkag, Ap. IL. Hanayéopyoas. Pheioxa Hiextpovika — Piiio ep-
yaotpiov [awbaywywd Ivetitovto, Abnva Gwtddevipo http://goo.gl/cNDGAI (EPTAXT.
AZK. 3,4, 18)

BapCaxag I, [Taoyog L., Toeréykag IT Lroryeio Hiekpovikig, [adaywywo Ivetitovto Pwotod-
devtpo: http://goo.gl/rqyC9u KE® 8.3 +AXKHEZEIX

M. Mano Yngiaxn Xyediaon, Prentice Hall- [Tamacotmpiov KED. 6.1, 6.2

ITHTEZX- YAIKO I'lA EITINIAEON MEAETH:
> AOYIGLL. TPOGOUOI®mOoNS KUKA®UATMV
o http://www.cburch.com/logisim/el/index.html
o http://www.neuroproductions.be/logic-lab/)
o http://www.electronicecircuits.com/download/software/mmlogic14.zip
> A.N. Zkodpac: “Pneraxn Aoyikn: Akorovbiokd kokAdpata’ http://goo.gl/tirAJ3

> Awdpaotikd animation: dvad. amapduntmg oe Scratch https://scratch.mit.edu/
projects/13459394/

> Awdpaotikd animation: dvad. amaptOpnmg pe JK flip flop https://goo.gl/thGgVZ

> Videos: Yonoinon dvadikov amapBunty pe Minecraft https://www.youtube.com/
watch?v=APGMkhHudX8
https://www.youtube.com/watch?v=X2BCQC4188M

> on-line test otovg anapOuntés . I Aunatloéyiov T1E17.08 http://users.sch.gr/jabatzo/
files/yliko/e-test/mY-etest/ 3 .html

> Kotayopntég: http://goo.gl/RHiqCg

> Ta tpoaviicTopg Kot 1 EXAVAGTOCN TOV VITOAOYIGT®OV: http://go0.gl/jjkK9Z

[136]



B’ ENAA BAZIKA OEMATA MAHPO®OPIKHZ



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ



LVOKEVES ETECEPYO.OLOC
KOl UETA.O0ONG
WHPIOKDV 0EOOUEVDV



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

12. Lvokevég emeCepyooiog Kol HETAO06NS YN PLOKOV OEO0O0UEVMV

X1oj01
Metd v pedétm tov keparaiov Ha gicot tkavogm va
v KOTOVOEIG TNV avayKN ynelomoinong onUATOV 6€ SLUPOPES EPUPUOYEG
v omaplipeic TepmTdoelg 6oV GLUPAIVOVY HETATPOTEG OVALOYIKOD GE YNOLOKO GTLLOL Ko
avTioTpoga (1.). (x0c, PloAoYIKA coNpoTo)
v TEPLYpaeelg ™ Aettovpyia twv A/D, D/A petotpomémv
v amoplBpeic T kKuplotepa mepPLeYOUEVE TOVG
v &€nyeig Toug Adyovg yio Tovg 0moiovg ot petatponéc A/D, D/A vrokewton 68 GOAALATOL
v ovoyetilels Ty akpiPelo ToV HETATPOTMV LE T PUcTKd YOpUKTNPIOTIKG TOV LETATPOTEDY
v avayvepilelg v kdpto yov kot To modem g TapudElyLOTO CUCKEVDV TOV TPAYLOTO-
nolovv D/A kat A/D petatponég
v GUYKPIVELG YOPOKTNPIOTIKA KAPTOV Y0V Kat a&loloyeig Tig SuvatdTnTéG TOVG
v TEPLYPAQELS TIG LETATPOTES ONUOTOC TTOV GupPaivovy e modem

v meptypaoets v e£EMEN Tov modem avaioya e Tov THTO GHVIEONC 6TO S1adIKTVO KoL TV
TOAMOTAO POLO T®V GOYYPOV®V GUGKEVMOV

Baow opoloyia: onpa, ynoelomoinon, petatponéog A/D, petatponéog D/A, aviivon pe-
TOTPOTED, OLOUOPPMOT), ATOSLUOPPST, modem, router

Ewayoyi: Epdcov ta dedopéva Tov Tpayratikod KOGHOL £X0VV KOTH KOPLO AOYO Ovolo-
YIKT LOPOT, XPpEGLovVTOL 0t KOTAAANAES NAEKTPOVIKEG dlaTdéelc Tov Ba to katoypdyouy, Oa to
petatpéyouy oe ynewkd, fo ta emelepyactovv Kot Oa ta e£byouv oe KATAAANAN Loper| dhote
VoL [Log etvat ypnoto.

Aev oG eVO0QEPOVY TOGO 01 TEYVIKEG AETTOUEPELEG TETOLMV GLOKEVAOV OGO TO VO, JIOTIGTM-
GOVLLE TG TIG XPNOLLOTO0VUE 01 evpTata oty Kadnuepvn pog Lot evd €youv Kot ToAAES
omovdaieg EEEIOIKEVIEVEG EPUPLOYEG. Bl SOVLLE Y10 TOLOVS AOYOVG VITOKEVTOL GE GOOALOTO KO
KAT® 076 Toleg TpobmobEaelg 1) Agitovpyio TOVG TPoseyYilel IKOVOTOUTIKG TV TPAYHOTIKOTN-
t0. H kdpto fyov kat 1o modem, 6ty KAOGIKN TOVG LOPQT, GTOTELOVV YOPUKTNPLOTIKEG TEPL-
TTOCEG GLOKELDV TOV TPOYLOTOTOOVV HETATPOTES GNUOTOG Kol TIG 0moieg Ba meprypdyovpe
Le Alyo meplocOTEPEG AEMTOUEPELEG.
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12.1 ¥noromoinon onpoatog

Tnpa AEpE T0 GUVOAO TIL®V QLGIKOD peyébovug (e&optnuévn petafint) mov alialel oe
oyéomn pHe To ¥pdvo 1 T0 YMPO 1, Le omowdNToTe GAAN petafAnt N petafAntéc (eGaptnuévn
petapanTy).

To onpo opdiog avTioTolyel oTig LETOPOAES TG OKOVGTIKNG TTleoNns o€ oXEomn UE TO XpOvo
KOl TPOEPYETAL OO TIS KIVIGELG TV POVNTIKOV Yopdmv. To onpa IKOVOG aVTIGTOLEL OTIC [e-
TOPOAEG TIG POTEWVOTNTAS G GYEoN e dvo YWPikEG LetafAntés. AAla onparta oyetiloviol pe
TOVG GEIGLOVG, TNV WTPIKT (T.Y. KopSoypaenie, EYKEPUAOYPAPN LML), TO ¥pnpoTiotipto (dei-
KTEG), TNV HETPNOT TNG avEPYiNg K.AT.

Yy evomra 1.1 drokpivape 600 Kotnyopieg onudToV:
- avoloyké orjpa 6mov N aveEaptnT petafAnty petafdiieton”” |/\'\—\./\r~\.ﬁ/‘
o€ £V0L GLUVEYEC SLACTILLOL TILMV.

Avoloyikd onpote maipvovpe o€ éva TAN00C TEPITTOCE®DY 0md TOV LOIKO KOGLO: £VToon
NYOL GE GUVAPTNON HE TO ¥POVO, OTUOCPAPIKY| TIECT] GE GUVAPTNON HE TO VYOGS, Tieon VYPOD
o€ GY£0N LE TNV OmOGTACT OO TNV EMPAVELL TOV, KAT

- YNOwKoé onpo 0mov 1060 N aveEdptntn 660 Kot 1 eEupTnUéEVn HETAPANT UITopovV Vo

TAPOVV LLOVO SLOKPLTEG TUUES.

anjua S1aKpIToD YPovoo YNQLOKO GNpLo

oo R [To mhve eaiverar 0TL 610 YNeokd onpe 1 aveEapt
/_\/ \"‘“/\ UeTafANTN dev TaipveL 0oL TOTE TN TaPA LOVO GUYKE-

KPLUEVES TPOKABOPIGEVES GTABLEG TILDV.

s i Y Wnoromoinon Aépe 1 LETOTPONN £VOG OVOAOYIKOD G-
2| o 5 potog o ynowkd (cuvibwg dvadikd). Tote 1o onpa, omd
10 } [ 2 ' { ] | GLVEYNG GLVAPTNOT TOL YPOVOL UETATPENETAL GE GELPE. Ot-
» 28 AKPLITOV APLOUNTIKDOV TIHAV.

20 "Eva avaloyikcd onpa yio vo, ynetorowm0ei, 0o npénet vo

10 { { T { { { { VooTel dgrypaToAnyia, KPavrien, KmoKomoinen mote
I [ va yivel avtikeipevo enegepyaciog ] vo SMOGEL ypoyLn TAN-
Yngpromoinan ifyov popopia.

Xapn 0TOVG VTOAOYIOTEG KOL TIG VEES TEYVOLOYIEG, 1| KOTAYPUPY], 1) LETATPOTI| OVOAOYLIKOD
ONUOTOG G YNOLOKO, 1) emebepyacio Kot 1 a&lomoinon onudtmy eival [ opKeTd EVKOAN VITo-
Beom kot o€ TOAAEG TEPIMTMOELG OYETICETOL Ol LOVO [IE TN SIEVKOAVVGT oG GAAG KoL e TV id10
™mv oot To (Ong Lo,
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XapokTnploTikod mopadetypo 1 enebepyacio fLoSNUATOV TOL YPNGLULOTOLOHVTOL TOGO GTNV
Tpikn 660 Kot oty Proloyio KabmE TEPEYOLY TANPOPOPIES YPNOILES Y1 T HEAETT Tadogu-
GLOAOYIKMV UNYAVICU®OV 6€ Evay {ovTavd opyaviopo (Kopdoypaenua, aEov. Topoypapia, on-
HoTo o Tieon Kot por| aipatog o€ ayyeio, onpoto and froymukég Soxilacies aipatog K.A.T.).

E&aAlov, og dadikaoio yneromoinong vokewtatr Pipiia, Epya tévMe, MyNTIKE TEKUIPLO
N Bivteo, ®ote va pumopovv va ovamopoyfovv pe amodektn moldTnTa, vo peAetnlovv Kot vo
dacmBodv 610 YPoHVO.

Mmopeite va Teptypawete GAAEG TEPMTMGELG YNPLOTOINONG ;

12.2 Metatponeig D/A ko A/D

To ofpato TV aVAEAOYIKOD oG KOGUOV amoTELOVVTOL 0ntd dnelpo onpeio Ko oe Kabe ypo-
VIKY] GTUYLR 1 T TOVG Umopel voL amaitel amelpa dekadtkd ymolo yio va meptypaeet dpa eivot
avoA0YIKd. O1VTOAOYIOTEG HLOG KOt GAAEG GLOKEVEG GOYYPOVIG TEYXVOLOYiNG, amofnkedovv, ene-
Eepyalovtat kot eEQyouV YneLokG GLOTO. ZOVETMG GLYVA OTOLTEITAL 1] YNQLOTOINGT ovValoyL-
KOV OTUATOV 1] 1] LETATPOM] YNOUIKADV GE OVOAOYIKA.

‘Eva odotpo mov déyetol g 6000 o ovoAoyIKn
tdom (Volts) ko ) petorpénel o€ dSvadikn AéEn (bits) Aé-
yeton petatponéoc A/D (Analog to Digital Converter,
ADC).

avakeyued ofua ADC ——p SuvaBuh M
Yvv0mg ot A/D petatponel eivon TOAOTAOKS KUKA®D- r
porto. ‘Bvog oyetikd amiog THmog Toug, o0vtog ToV Sadoyl-  aew—
K®V TPOCEYYIoEDV QUIVETUL GTO SITAAVO GYILLOL.

Mia amd Tig KowvEg TeYVIKEG VAOTOIN GG €vOG A/D LETATPOTEN XPNGUYLOTOLEL TV AVAAOYIKN
TAGOT] Y10 VO POPTIGEL EVOV EGMTEPIKO TUKVOTI Kol 6T GLVEYELD LeTpdtan 0 xpdvog mov ypetdle-
TOL Y10 VOL OTOPOPTIOTEL KOTE PUNKOG L0 E00TEPIKNG avTioTaons. O pikpoeneepyaotng erEyyet
oV aplipd TV KHUKA®V PpOAOYI00 TOV TEPUCHV TPV ATOPOPTIGTEL O TUKVMTNG Kot avTdG €fvart 0
aplBpoc mov emotpépetal o¢ bits poig o ADC givan mAnpng.

O petatpornéac D/C Digital to Analog Converter, DAC) déystat g €icodo pa dvadikn
AEEN (Dbits) ko divel oty €006 oL avaroyud onua (Volts).

Buabuerd Mgy _.! DAC arvehoyued ofjpa
[MephapPdver Aoyikég TOAEG, NAEKTPOVIKODG SLOKOMTES, TEAEGTIKOVG EVIGYVTEG, OVTIOTA-

oelg. Mo tumikn dudtaén DAC éyet popor cav avt Tov oiveTal 6Ty aKOAOLOT GYNULOTIKY
OAVOTOPACTOT).
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NoyiIKES HAzkTpovIKOl AikTuo
nuleg Saxonreg AVTIOTACLWY

Vivpaly Avaloyin
ticoBog Taon t£680u
Taon avagopag
HHAPAAEITMATA:

Metatponéag DAC tng MBS pe
€181k Baon-tpopodotiko, ava-
BaBuiZetal kot Aettoupyet kat wg
TIPOEVLOXUTNG. Mailel OAwv Twv
eldwv ta apxeta and 384/32 éwg
DSD kat 6€xeToL OAWV TWV ELBWV
PnodLakég eloo6oug

DAC peTatpomnéag fXou/eVioXUTHG AKOUOTIKWY yLa va. BEATLWOEL
Tov rixo og smartphone kat laptop

Ig pia mdaxéra Arduinoe, ot akpoSéxreg
nou éyouv dva ‘A’ pnpootd and tav
evikéra roug (AD péxpr AS| propodv va
Srafdoovy avaloyixic rdoeig.

0 peratponéac oro Arduino eivan 10-bit
mou enpalver dri éyei tav Suvardrnra va
avixveder 1,024 {310) Siaxpird avaloyikd
enineda.

Mepixol pixpoenefepyaarés éyovv 8-bit
ADCs (2" =256 Siaxpivd enineba) war
Hepixol éxouv 16-bit ADCs (2% = 65,535
Sraxpird eninebal.

AD peTOTPOTEQG OXESLACUEVOC
Va. LETOTPEMEL avaAoytkn elcodo
stereo L/R (DVD player, iP

0 d/MP3) o Yndrakr £é€0bo Ka-
TAANAN yla evioyuth, cUoTHUA
home theater kAt pe ypappikn
TIOAROKWAEIKN Slapopdwon He
pubuo detypatoAnwiag 48 KHz

ApaocTyprotyra:

Merofeite aro Animation.: D/A petozpoms). https://www.wisc-online.com/learn/career-
clusters/info-tech/cis6208/digital-to-analog-converters. Me Paon to mepieyouevo tov, mepi-
ypaye Tig uetafoiés anuatoc (DA AD) oe éva synthesizer.

DYAAO EPTAXIAY: ®F BOII 2.3.1 2.3.2 WYHDIOIIOIHXH YHMATOY METATPOIIELY
(http://g00.gl/C5GUPa)
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12.3 Xapokmprotikd kor c@daipata petotponiwv D/A ko A/D

Baokd yapokmmpiotikd tov petotponéa D/A givat:

0 70 £0pOg TWMV TG Tdong e£6d0v (m.y. +/-5 Volts, 0-10 Volts)

0 70 UNKOG NG SVOdIKNAG AEENG TToV déyeTal TNV €16000 TOL (7). 8 bits)

Mo tov petatponéo A/D pog evolapgpovy Kupiog:

0 70 €VPOG TIHAV TG TAONG £16000V (1), +/-5 Volts, 0-10 Volts)

0 TO WAKOG NG dLadIKNAG AEENG mov mapdyel oty €£0d0 tov (m.y. 8, 10, 16, 24 bits). To

uéyebog avtod Aéyetat kot avaiven tov petatponéa A/D.

o o pvBudg petatponnc A/D (m.y. 10 kHz, S0kHz, 2MHz)

H petatponn A/D givat amd tn Oo1 TG Hio TPOoTaOELo TpOGEYYIoNS TNG TPOYUATIKNG Tl
UNG €VOG NMAEKTPIKOD OUATOC HE o, SLadtkT| Tiun. Onog avapéptnke 7om, kabdg petafaileton
TO AVOAOYIKO MU0 HETAED OVO YPOVIKMV GTIYUMV, TEPIEYEL AMEPES TILES e Amepn akpiPela.
Avtifeta, po ymoetokr (Svadikn) TN £xel TEPLOPIGHEVO apBLLd YNeIoV po Kot TEPLOPIGHEVT
axpifeta. Emmiéov o petatponéag A/D pmopel va eneepyaletat va onpa 16650V He KATOoV
neplopopévo puopo. ‘Etot mpokdmtovy 6vo Pactkd cQAALATO KOTE T LETUTPOTY OVAAOYIKOD
ONHOTOC GE YNOLOKO.

To npdT0 0PAANL oxetileTor pe TN HETATPOTH TOL
OAVOLOYIKOD ONHOTOC GE GLYKEKPIUEVES HOVO YPOVIKEG
OTIYHEG KOt Ol GLVEY(DG KOl TO GPAALN 0VTO EVOL LIKPO- 5
TEPO OGO PEYOADTEPT GLYVOTNTO LLETATPOTNG £XEL O LETO- |
tpoméog A/D. YymAn cuyvotnto HETATPOTNG ONLOivEL |
LEYOADTEPO GUVOAMKO TAN00G delyrdToV Gpa KaADTEPY ! I ii:[ YT A
TPOGEYYION TG TPAYUOTIKOTNTOS (LETAED VO SEYUO- smimmimoer —
TOV, 0 LETATPOTENG OYVOEL TIG TILES TOV GTLLOITOG).

To devtepo oAl oxetileTon pe TNV TEPLOPIGUEVT) OVAAVON EVOG LETATPOTEN KOL LELDVE-
To 060 peyolvtepn givor 1 avéAvon avtr. Meydin avalvon onpoivel neptocdtepa bits Tov
TEPLYPAPOVV OTIC TBAVES GTAOES GUOTOC, GPa TEPIOTOTEPES TOAVEG TULES CLOTOC, GpOL KO-
Aotepn axpifeto.

ApacTyploTyTes:
1. on line test orov A/D uetotporéo.: I Aumotioyrov IIE17.08 http://users.sch.gr/jabatzo/
files/yliko/e-test/mY-etest/adc.html

2. on line test orov D/A uetatporéa. 1. Aumat{oyrov IIE17.08 http://users.sch.gr/jabatzo/
files/vliko/e-test/mY

OYAAOQ EPTAXIAY: ®F BOII 2.3.1 2.3.2 WHOIOIIOIHXH YHMATOY METATPOIIELY
(http://go0.gl/C5GUPa)
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12.4 H xépto o0 kot 170 modem

Kaépra ijyov

Mmnopet o1 Tp®TOL TPOCONIKOL VIOAOYIGTEG Vo d1EfeTay Eva amAd
LEYAP®OVO GUVIESEUEVO GTT UNTPIKT KOL VOL TOPT YOy OTAES NYNTIKEG
€100TOMNGELG, OUMS YPTYOPO TPOEKVYE 1 AVAYKT KOTAYpupNC, emebep-
YOoil0G ovomopoy®yng KoAng TotdtnTag yYov Yo TV VIosTNPIEN To-
MOUECIKOV epappoydv. Tote Ekave TV ELEAVION TG 1 KAPTO 1)YO0V,
elte ¢ ave&apTnTn KAPTO EMEKTACT EITE EVOOUATOUEVY OTT| LUTPIKT.

Ot o0yypoveg pntpikég Bewpeitar mio dedoUEVO OTL £XOVV EVOOLO-

TOUEVN TNV KAPTO X0V oV S1aféTer Sumh £i60060 Ukpo@®@VOV, YO H xdpra fyov Sound
TePIPAALOVTOG 5.1, e0mTEPIKES VITOJOYES Yio SLGVVIEST UTPOGTIV®DY  Blaster Live!, wa
VIOSOYMOV, £O30VE YNOLOKOV Y0V Kot GAAN (0VEAOYO LE TO HOVTENO VMK KGPTO ETEKTATHS
™e unTpikng). Kolvntovv dpiota OAEG TIC AVAYKES TOV LEGOV ¥PNOTN tmov PCI.
yopic va enfaphvovy To cOGTN .

Mio yopoKTPIoTIKY KAPTO )0V TEPIAAUPAVEL EVOL OMOKANPOUEVO KOKAMLLO YOV OV TTE-
PEYEL VO YNOLOKO-GE-OVOAOYIKO LETATPOTEN O OTOT0G LETOTPEMEL TIG KOTUYEYPOUUUEVEG 1| TIG
TOPOYOUEVES YNOLUKES KVHOTOHOPPES NYOV GE AVaAOYIKT Lopen. AvTO TO oo odnyeltat oe
éva (Thmov akovoTikov) Poopa 6mov Umopel vo cuvdeDel Evag eVioyLTNG, AKOVGTIKE 1 GAAN
TopOUoLo GLGKELY. Ot TPAOTES KAPTEG NYOL Elyav LOVO €va 1 §HO Kavadio yneakoD fyov Kot
dEV UTOPOVGAV VO EYYPAPOVY KO VO avVOTapdyouy Nxo cuyypovms. Ot neplocdtepeg KapTeg
topa etvar full-duplex. Avtd onpaivel 61t TEPLAUPAVOVY TEPIGGOTEPO OO VO OAOKANPMUEVEL
KUKADUOTO X0V, HoTE VoL dtaywpilovv v ene&epyacio cuviedellévoy v amd v ynelokn
avamapoymyn Nxov. Avtd emnttuyyavetal cuviwog and molvdiowiikd DACs, wavd vo avomo-
payouV TOALG YMEoKd SeiyILoTe SLUPOPETIKNG TOLOTNTOG KO £VTOONG X0V KoL TOAAES POPES
vo, epuppoLovv, aKOUN Kol GE TPOYHATIKO ¥POVO, LOVGIKA £QE GE AVTA, OTMG TO PIATPAPIGHA 1)
106 TPEPAMOT. MePIKEG POPES, 1) TOAVKAVOAN YNOLOKT CVOTOpaymyn YoV Uropel eniong va.
ypnowonomOel yio ™ oVuvheon HoOVGIKNG €6V GUVIVOOTEL e Lo ynelomompévn tpdamelo op-
YOV®V KATO10V €100VC, TOL TEPIEYEL SELYLLOTO TOL OTTOT0L OVTIGTOLYOVV GE TPOTLTO. Opyave MIDI.

Ot meprocdtepeg KapTeg Ny0v Exovv ia kOpta gicodo (line in), amd d6mov pnopel va stooydel
TO NYMTKO GNLLO, 0T TO. OPYOVO KOTOYPOPNG TOLVIAYV, KAGETOV 1] TAPOLOLOV NYNTIKOV TNYOV.
H xépta qyov pmopei va ynotomomoet ovtd to onpa (e ADC) kot va 1o amobnkevoet (ekey-
YOLEVO 0O TO AVTIGTOL(O AOYIGHIKO VIOAOYIGTMV) GTOV GKANPO SIGKO TOV VIOAOYIGTH TPOKEL-
pévou va avamapoyfet 1 vo vootel enelepyacio. Eva dAlo yapoktmpiotikod Pocpo eEmTeptkng
oOvdeomg, ival ovTd TOV "UIKPOPMOVOL", TO 0TTO10 GUVIEETAL [E TO HIKPOP®VO 1 OTOLONTOTE
GAAN GVoKELT E1GOS0V, TTOV TOPEYEL GO YOUNAOTEPOV ETTEOOV TACTC GE GUYKPLOT| LE EKETVEC
7oL cvvogovtal Le TNV KOpta icodo (line in). H gicaymyn tov fyov pmopel opoing vo ynelomot-
nBei kot va amodnkevdel 6to okANPd dicko 1 aAMAOG va ypnoionondel and eWIKES EPUPUOYEG
OT®C AOYIGHIKO ovoyvdpiong ovig N o Aoyiopikd Voice Over IP.

IMa va ypnotpomondet pio KAPTO NYOV, TO AELTOVPYIKO GUGTNLO OTOLTEL £VO, VITOTVTAOON
0dny6 ovokevng (driver). Meptkd Aettovpyikd GLGTAUNTO TEPIAAUPAVOVY TOVG OTOPAITTOVG
00MYolS Yo LEPIKES 1] Y10l OAES TIG OL0DEGIUES KAPTEG, EWBAA®S 0 001 YOS TG GLGKELTG TOPEYE-
TOL 07T TOV KOTOOKEVOGTN TG,
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To modem ka1 5 £&€21En0 Tov

A6 ta péoa g dekoetiag Tov 90, Tov To VTOAOYIGTIKG GUGTIHLOTO GUV-
dé0nKav 670 dtdikTvo, T0 modem BempnOnke amapaitnTo GVOTUTIKO TOVG e
N HOPON ElTE ECWTEPIKNG KAPTAG £iTE EEMTEPIKNG GVLGKEVLNG.

I'o ™ ovvdeon o610 dradiktvo ypnoiporomdnke to £To1o dikTLO TOV
TNAEPOVIKOV YPOUUDY TOV HETEQEPAV AVOLOYIKO onjpa. To yneakd oNUo  Modem PSTN
and évav VTOAOYIOTH €mpene vo petatpanel o€ ovoloyikd (Srapdpemon/
modulation) dGTE VoL TEPAGEL OO TIC TNAEPOVIKES YPOLLUEG KL VO EXVOYIVEL YNOLOKO KOTE T1)
MM tov and aAhov vroloyiot) (amodapdpemon/ demodulation). Avt) axpifdg eivat Kot 1
Agrtovpyio Tov modem.

2y Tpaypatikdt o 1o modem Tov VTOAOYIOTH/ 0mooTO LN, HETONIOEL Eva oTadepd Nt
TOVOELDEG aVOLoYIKO oMU, TO PEPOV GNpoL (carrier) Tov 0Tolov TO YOPUKTNPIOTIKA, ONA. TO
TAGTOG, 1 Phon Kat 1) GuYVOTNTO, Ot
CLLOPPMVOVTOL OVAAOYQ e TNV TN
™G yneokng mAnpopopiag (to 01
1). ZtoV VTOAOYIGTN TOV TOPUANTTY,
70 modem omoK®IKOTOLEL TV TTAN-
popopia Tov TPoépyeTal amd 10 d10-
LOPOOUEVO PEPOV OO AVALOYT TEYVIKT| EXOVLUE Y10, LETAPOPH TANPOPOPING GE OTOL0ONTOTE
QLOIKO HEGO UETAd0oNG (Y. a€Pas, OMTIKY tva, YAAKIVO KOA®MO0) OTOV «K®OIKOTOLEITA 1)
YPNOUN TANPOPOPic TOV BELOVLLE VO LETUOMGOVLE AV GE GO TO OTTOI0 UTOPEL VO, LETAPEP-
0el 6T0 CLYKEKPILEVO PEGO LIE TIG MYOTEPEG OTDAEIEG OE 1oYD. XT0 PaSIOQOVIKG oTjpato (AM 1
FM) évo avodoyikd oo Stopop@dvel GAL0 avaloytkd GNLo. LEYRADTEPTG GLYVOTITOG.

OLOHLOPPWTN/OTOOLOUOPPOTH

H toydmro petddoong ot d1060uvIEsT] SVO VIOAOYIGTIKOV GUOTNUATOV HETPIETOL GE bits
ava devtepdrento (bps). Ta mpwto ypovia, pe Tig cuvdéoselg PSTN éptave oty kaAvtepn me-
pintoon ta 56Kbps dtav onuepa 1 VDSL odvdeon vrooyeton Emg 1000 popég peyaidtepn
TovTTo, ONA. £00g 50 Mbps.

modem / router

211G PéEPEC LOG, Yo TPOSHOTIKY ypNon, o ISP (Internet Service Provider, Tépoyog vanpeoimv
Internet) pog mpounBevet pio cuokevny Tov TV ovopdlovpe router. LTV TPOUYHOTIKOTNTO 1)
ovokevn avth cuvdvalet modem, router, switch kot éva wireless access point 6TV 010 GVOKEL-
acio. Xg PHeYAAES EMOYYEALOTIKES EYKATOOTATELG B0 GLUVAVTHGOVLE EEXMPIOTA TIG GLOKEVES OV-
T€G, oLYVE palota o péyebog viovidmag!
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Epowtijoeig

1. Avopépete TepTOGELS o) oo TNV Kabnuepivn (on, B) amd Betikég kat Bewpntikég emt-
OTNHES, OOV YivETOL YNQLOTOoiNGT SEGOUEVOV.

2. Tudéyeton wg eicodo Kkar Tt fyalel wg v 6086 Tov ) évag A/D kau B) évag D/A peto-
TPOTENG;

3. Avaoépete yapakmmpiotikd a)tov D/A B)tov A/D petatporémy.

4. E&nynote molo 6OAALOTO TPOKDTTOVY KOTE TN LETATPOTT OVOAOYIKOD GNILOTOC GE YN QL
aK6 KO TOG UTOPOVV VT TO GOAALATO VO EA0YLETOTOM B0V,

5. Teprypayte yio mo10vg 6K0movg ypnotpomotel ) kdpta yov D/A 1 A/D petatpomeic.

6. Tleprypayte Tov poAo TV modems Kotd v TpodsPaoct| Log 6To d1adikTvo.

7. Xpnowonoteitor 1o modem, ®g aveEAPTNTN GLOKELN GTO GVYYPOVO VITOAOYIGTIKE GL-
otuata; E&nyeiore.

DYAANO EPTAXIA: OE BOII 2.3.4 KAPTA HXOY MODEM (http://goo.gl/QqLgxl)

BIBAIOI'PA®IA - ANADOPEX
Z1depidng A., T'odovpng K., [Tomadomoviog A. Zrabomovrog K Baaixés Apyés Pnpraxne Teyvo-
Aoyiog Dwtodevpo: http://goo.gl/vdtTYO KED 7.2,7.3

Morokovotavtivov, ', Toavdkag, I1., Kolopng, N., Mavovconoviov, A., Matldkog, 1. Te-
yvoloyia. Yroloyiotikav Zvotqudtwv & Agitovpyika Xvotjuora, Hodoyoyikd Ivetitodro,
Ava, Potddevpo: http://goo.gl/FRsjoK KED. 2.4 KED® 5.6

K. Iexopetlng, 1. Boywtlng, . Kovvadng, X. Meiémg,I1. Mrovydg, 1. Zwpvaiog, YAixo Yrolo-
yotov Houdaywyikd Ivetitovto, Abnva, KED. 5.1

ITHTEX- YAIKO I'lA EHITIAEON MEAETH:
> Animation: D/A petatponn: https://www.wisc-online.com/learn/career-clusters/info-
tech/cis6208/digital-to-analog-converters
> Animation: A/D petatpon: https:// www.wisc-online.com/learn/computer-science/it-
support/cis5908/analog-and-digital-converters
> EleBepo Aoyiopuko enct. yov: Audacity
> Videos:
o IEMA - Ynolonoinon & IlpoBoin g EAAnvikic Movotkng  https://www.youtube.
com/watch?v=-2JiBmROmTc
o Wnoelomoinon tovidv https://www.youtube.com/watch?v=-KXtMGYZ71Y
https://www.youtube.com/watch?v=e3nfm05-2J8 (ayyAikd)
o Wnoelomoinon evog evtomov https://www.youtube.com/watch?v=MH8suW8UTfo
o Wnolomoinon xor IlpoPforn XZvAloydv Movoeiov N. Kalavtldxn: https://www.
youtube.com/watch?v=0PY 9K oeg9tU
o Wnetomoinon ekdvog {mikov 1otov: https://www.youtube.com/watch?v=zP0riLt57Gg
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o Pneromoinon Proroyikmv onpdtov: https://www.youtube.com/watch?v=-aQd1P_
Yr3Y

> [lopovcioon: N. Teamatcoving http://users.iit.demokritos.gr/~ntsap/courses/bes04/
lectures/mm02.pdf

> TEI Aopiag: A. Kavarnitoag, http://www.eln.teilam.gr/sites/default/files/ IATRIKA 0.
pdf

> on line test otov D/A petatponéa: L. Apmatloyrov ITE17.08 http://users.sch.gr/jabatzo/
files/yliko/e-test/mY-etest/dac.htm

> on line test otov D/A petatponéa: L. Apratloyrov TTE17.08 http://users.sch.gr/jabatzo/
files/yliko/e-test/mY -etest/adc.html

> Wikipedia: kdpta 1xov, https://goo.gl/KRbvFZ
> Owtodevtpo: Bivteo http://photodentro.edu.gr/video/handle/8522/231

> [layvidt mpocopoimong g Asttovpylog tov modem http://csunplugged.org/modems-
unplugged-2/
> APOPO: [1og Aettovpyei to Aiktvo LAN oto Zmitt A. Kvpitong http://goo.gl/v8nSql
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13. Ohoxinpopéva Kvkhopoata

Y1601
Metd v pedét tov kepaiaiov Ha gicat tkavog/m vo:

v mpocdiopilelg v Evvota tov OA. Kuihdportog

v omaplOpeic OLOKANPOUEVO KUKADLOTO TOV £X0VV EQUPLOYEG oTHV Kabnuepvy {on

v omaplopeic Ta yapoaktnplotikd tov OL. Kukh.

v ta&vopeic ta OA. Kok, pe Baon v kdipoko olokAnpoong

v KOTOVOUALELS TIC TEYVOL. KATOOKELNG AOY. TOAMV KOl TO YOPOKTNPLOTIKG TUADY OAOKA.
KUKA.

v avayvopilelg T onpacio Tov TUNHATOV TOV OVOUOTOG VOGS OA. KUKADUOTOG

v TEPLYPAPELS TOV pKpoeneEepyaot Kot a&loAoyeic To poOA0 Tov 6T Asttovpyio tov H/Y

v OVOQEPELG TO. 6TAOL0 TOV KOKAOV EVTOANG

v amoplOpeic Tig faoctkég povadeg Tov TEPIAOUPAVEL O LIKPOETEEEPYAOTING KOl TEPTYPAPELG
EMYPOLLOATIKG TN AEITOVPYi TOVG

v TEPLYPAQELS TO. AELTOVPYIKA XOPAKTNPIOTIKE EVOG LUKPOETEEEPYOOTH

v ovoeépelg pepikég amd Tig mpoopateg e&edilelc ota OA. Kukh. Kot otovg pukpoemeéep-
YOOTEG

v TEPLYPAQELS aVTIKEILEVE EpELVAVY YOP® ad Tot OA. Kuich. Kot TOUG PIKPOETEEEPYAOTES KOt
VoL EAEYYELS TNV HEAAOVTIKY 10D TOL V. Tov Moore

Baown oporoyio: tpoviictop, KAMLOKO OAOKAP®GNC, ApOUNTIKY KOl AOYIKT HOVASA. KoL
TOYOPNTES, LOVAdD EAEYYOV, OLAOPOLOL, KOKAOG EVIOANG, TEYVIT VONUOoUVY, KPavTIKOG vIo-
AOY16TNG, qubit

Ewoayoyn: ‘Exovtag 6to pookd pog o mpmt eova ond Tov KpOKOGHO TNG YNOLOKNG
TEYVOLOYIOG, TNYOIVOVLE OTN YEPOTLOGTY HOPPT TOV GUYYPOV®EV KUKA®UAT®OV, To. OLoKAN-
popéva Kukhopato, mov umopodv va 6tafovv ovtoTeAms, Kol TPOCTATEVUEVO. GE E101KO TE-
pifANLa Kot Tov pumopet vor amoTeA0OVTOL 0O EAGYIOTO MG LEPIKE EKOTOMUDPLO NAEKTPOVIKA
ototyeio. Avoyvapilovpe YOpo oG TOAAEG EQAPLOYES TOVG, T TAEIVOLOVUE GE KATNYOPies KoL
TEPLYPAPOVLLE TO POGIKE TOVG YOPAKTIPLOTIKG.

E&etalovpe tov pukpoemegepyoaoti owg Orokinpopévo KOokhopo Kot o¢ T0 KEVIPIKO Kot
onpavtikdTePo EAPTNIO EVOG VITOAOYIGTIKOV GLoTHHTOG. [TapakorlovBovpe Tig paydaie te-
AVOLOYIKEG EEEMEEIC GTOVG LUKPOETEEEPYOOTES KOL TPOYWMPOVLE G LI TPMT O1EPEVYNOT] YOP®
amd 660 oG EMPUAACOEL TO LEALOV.
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13.1 An6 Tig hoyukéc TOAES 6TA OAOKAPOUEVE. KUKAOROTO

H molvmhokdta TV KOKA®UATOV TOV YPNOLLOTOL00VTOL GTIS GUYYPOVEG EQUPLOYESG Ko
1N gupVTATH YPNON TG YNPOKNS TEYVOLOYIOG OmOTOVV HEYEAN TOVTITO KOTOGKEVTS, EVKOAL
GLVOPLOAIYNOTG, 0EI0TIOTIO KO 0GQAAELD OTT) XP1OT) TOV TEALKOV TPoiovVTOc. Ol avAyKeS 0VTEG
odnynoav ot dnovpyia twv OlokAnpopévev Kukiopdtov.

‘Eva oAoKANpwHEVO KUKAWO QTOTEAETOL ATTO NAEKTPOVIKA
€EQPTAATA OTWG AVTLOTACELG, TIUKVWTES, dlodot, Tpaviiotopg
KATL. Atadopetikol TUTOL E€PTNUATWY EXOUV SLADOPETIKEG GU-
uneptdopéc.

Ta tpaviiotopg cupnepldEpovTal oayv SLAKOTITEG OVOLKTOL i
KAeLoTOl OTIOTE Elval XpriotpoL otnv amoBrkevon mAnpodopLwv
Il EVLOXUOULV TO PELUAL.

OL aVTLOTAOELG AMOTEAOUV «EUTIOSLO» OTN POI| TOU PEVMA-

Oloxinpopévo KOKAOpO
(O.K., IC, integrated circuit) ovo-
padetor €vo KOKAOpO GLVOEdELE-
VOV NAEKTPOVIKOV GTOEI®V OV
ovvBétouv Aoyikég mOAEG, KaTO-
OKEVAGUEVO TAV® GE PVALO MU0~
YOYOU, KaTd KOPlo Adyo mupitiov.
To pdllo (Mpuaywyod) ovopdletat

T0G onote pubuifouv mMoco pevpa Ba MePAoEL Ao aywyo. Mt
aUTO peTatl oMWY AAAWY ebapPUOYWY XPNOLLOTIOLOUVTAL VLA
va KaBopLoTel n €viaon Tou fYou oe ThAEoPATELS, padlodwva
KoL GAAEG OUOKEVEG.

Ol TIUKVWTEG CUYKEVTPWVOUV dopTia Kal To ameAeuBepw-
VOUV 0€ EAAXLOTO XPOVO EQV XPELAOTEL ETOL OE ULt KAPEPQ, ML
Uikpn pratapio uropet va eEaodahiosl apkeTh EVEpyELA yLa va
avayel o flash.

OL 8iodot oTapaTolV To PEUUA KATW OO OPLOMEVEG GUV-
OnKkeg Kat emitpémouy TN SLEAEVOH TOU AV QUTEG OL CUVONKEG
aMaéouv. Etol T.Y. av oTa GwToKUTTAPA, SLAKOTIEL LA aKTiva
dwTtag, n 6iodog evepyomoleital WOTe Vo SLOKOTIEL TO PEVHAL.

ota ayylkd towr (chip), and to
onolo TPOKVMTEL 1 EVOAAOKTIKY
OVOLOGT0L TOV OAOKANPWUEVOD KV-
KAopotog. Otav avtd 1o pOALO &i-
VoL TG KMUOKOC TOV JUKPOUETP®V
ovopaletal Kot PKPOTGiT.

Mmnopet ta O.K. va pnv e€oeipovv v avdykn Tov TUTOUEVOV
KUKAOUATOV TOV TAAKETOV, Teptopilovy dpume va tov aptfpod e&ap-
TNUATOV TEVEO OTIG TAUKETEG LE AMOTEAEGLOL TN HELOUEVT KOTOVAA®-
oM NAEKTPIKNG 1GYVOG, TO HELOUEVO KOGTOG TOPOUYMYNS, OALG KoL TNV
el peiwon Tov peyéfoug Tmv cuoKELOV.

nuepa éva O.K. pumopel vor mepiéyel Heptkd S1GEKATOUUDPIN NAEKTPOVIKOV GTOLEI®MV OF
YOpo peyédovg teTpaywvikoy £Kotootol. To TAGTOG TV Ay®@YU®Y YPOUUUMV TOV Umopel vo
etvar Alyeg dekadeg vovOUETPa (SIGEKOTOUUVPIOGTH TOV HETPOV 1] OAMMDE EKATOUUVPLOGTE TOV
YA06T00). Ovolootikd, pe ta O.K. dev onpeiddnkay onpavtikés aArayég ot Pacikr Bewpio
TV NAEKTPOVIKGOVY, YTl eEakoAovBodv vo ypnoyLoroovvtol ta idlo ototyeio. Opwmg, ot oA-
Aoyég oV €Qepav 6T GYESIOON, TN BIOUNYOVIKT TOPUY®YT, TN GLVIPNCT KOl TNV ETIOKELT|
OLOKEVOV Etval TEPAOTIEG Kot BepeMdOoVg onpaciog.

Xopic ta O.K. dev Ba giye yiver duvar 1 KOTAOKELT HKPOVTOAOYIGTMV, KIVNTMOV TNAE-
POVOV Kol 0To1GONTOTE AAANG NAEKTPOVIKNG cuokeuns. [Vpm pag, O.K. eAéyyovv cyeddv ta
Tavto, and omAég Aettovpyieg 6TO OTiTL oG OTMG: TPOTOS AEToVpYiag VOGS POHPVOL HIKPO-
KOUATOV OOV VIAPYOLY TPo- PLBLUGUEVEG AELTOVPYiEG Y10 VO EMAEEOVLE, KIVITO TNAEQ®OVO,
KA, pu€ypt cLoTAHATO EAEYYOL 0T Propnyavia, epaproyég mAnpoeopikng (GPS), eknaidevon
LLE VEEC TEYVOAOYIES, LUTPIKES EPAPLOYES GE OLYVAOSTIKG UMY oviLaTe, VoonAgia, Oepameiec. Aev
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gtvat vepPorikn Aowov 1 memoibnon 6t  yneuokn enavdotaon mov Epepay to O.K. anotelel
[ oo Tig onpavTIkoTeEPES e6EMEEIC GTNV 1oTOPia TG 0VOpOTOTNTOG.
To oAokAnpopéve KukAdpoTe Propel va eivat Ypopptkd (avaloytkcd), Yyneokd 1 HKTton
TOTOV.
To avaroyikd eneepydlovTal Guveyn GTLOTA YPCLOTOIOVVTIOL GE:
SAPOPMV LLOPPDY EVIGYVTES,
OLYKPUTEG TAONG,
TOAMOTAOCLOOTES,
POOLOPOVIKOVG OEKTEG
pLOOTES ThOMC

alenpeg

To yneuokd ohoKANPOUEVE TO. GUVAVTALE KUPIWG GE VTOAOYIGTEG. AVOPEPOVTOL KOl (G
KUKAOUATO S1UKOTTMV KAOMS 01 TAGES £16000V Kat €030V TOVG SOUOPPOVOVTOL GE dVO €mi-
TS0 VYNAY Kot YOUNAR TAoN, OV AVTIGTOL0VV 6T0 A0YIKO 1 kat 6to Aoyikd 0. Agttovpyodv
e Paon tn dvadikn Aoy dote vo emeéepyalovtarl onpota avtictoryo pe 0 ko 1. Mropet va
TEPLEYOVV HETOED GAAWV:

® flip-flops
AOYIKEG TTOAEG
poAdYLOL
amaplOunTég
TOMTAEKTEC
KUKA®POTO aptfpopnyovev
KUKADLOTO VLDV
KPOETEEEPYUOTES
LUKPOEAEYKTEG
awontpeg Beppokpaciog

To purov tomov O.K. cuvdvdlovv avoloyikd Kot yneuokd KUKAMUOTO Kol vt Kuping
Vo EWOV: o) AVTA TOV YPNGILOTOIOVVTAL Y10, AVAKTNON TANpoQopiag Omwg A/D kot D/A pe-
ToTpomelg kot ynoeakd motevoidpetpa kot f) O.K. ypoviopoo.

13.2 Xapaktnprotikd Oloxkinpopévov Kukhopatov
To&wvépnon O.K.

Amo6 ) yévwnon tov wg 1o 1969, 10 O.K. mepieiye to mokd 10 = = 75 i
oToleio: (1608VVapa [e TOAN KUKAOUOTE) TAVD GE éva TAaKid0. 105 10,
Ta O.K. avtg g meptodov yapaktmpiomray SSI (Small Scale
Integration, Mwkpnig KAipakag OhokAnpwong).

Meta&oy 1969 kot 1972 og éva chip TonoBetovvtoy and 10 £mg
100 otoyeia. Tote giyope MSI (Medium Scale Integration, Mecaiog KAipakag OlokAnpwon) .
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Amd 10 1972 @¢ 10 1976 eiyape v LSI (Large Scale Tot KUPLOTEPQL TEXVIKA YQPOKTIPLOTL
Integration, Meyding Khipokag Olokinpwon) pe mepio- kd Twv O.K. eivat
A . . A P ; ; " 1 tdon popodooiag
ootepa and 100 aArd Mydtepa and 1000 otoryeio oto 1010 , ,
; ® n ouxvotnta Aettoupyiag
mAakidio. ® 1) TdON KalL T0 pEUUA ELOOSOU
Amo6 10 1976 g T1¢ pépeg poag, pe v teyvoroyio VLSI K T"'f‘\’/’;’(“‘ 10 et 5555?;
. , ) , ® n ouvdetn avtiotaon el0650u
(Very Large Scale Integration, [ToAd Meyding Khipoxog * 1 anoAabr wyvoc
OlorMpmon), yio Tn dnpovpyic evoG OAOKAPOUEVOD KU- * 10 eninedo YoplBou
Khdpatog suvdvalovar yiadeg tpaviiotopg. Ot onuepvoi * n Geppokpaotia Aetroupyiag
ENEEEPYUOTEG TOV VITOAOYIGTOV OV olpomotovpe etvorn " 1 Depuorpaoia enaprs
. pY X 5 i ] xpm i p K " n kaBUOTEPNON UETAPOPAG TTOA-
éva mopaderypo. VLSIL TTopdAinio avorntdoceTol Kot 1 Ko~ ou

myopio. ULSI (Ultra Large Scale Integration, E&mpetikd
Meyding Kiipakag OlokAnpoon) pe mépa modd peydn mukvotnto ototyeiov kot mepinov 1
gKaToppdpto transistors avd chip.

H Ocopamixn ovénon tov wiibovg twv otoiyeiwv ota Olokinpouéve Koklouato.
odnynae 1o 19635, tov Gordon Moore, évay amd T00¢ GOVIOPUTES THE ETOUPIAS KOTOOKED-
1i¢ wrpoeretepyaotav Intel o¢ pio onuaveikn TapoTnpyon: § TOKVOTHTO. TV TPOVEioTop
ota. o1 (0 ap1Ouog Twv TPavioTop avd uovada. xipavelag) dimlacialetar ke mepi-
oV Eva ypovo. Me dlha Abyia, T0 KOGTOS TV VTOLOYIGTOV UELDVETOL TTO [ITO GE ADTO
70 ypoviko dwaotnua. H mapatipnon vty mov ovoudotnke Nopog tov Moore, 6mag
Oeaopnoe o io10g, Go. ioyve yia o dexoetia. To 1975, korralovrog Cova ta dedopévo.
yia. TV EmOUEVN dekoETia, avabewpnae v «mpofleyny tov Oétoviag to didatiue. Tov
OTOITEITOL Y10, TOV OITAAGLOOUO TV TPaviioTop VOS TUKVOD 0AOKANPWUEVOD KOKACD-
L1azog, ato. 000 Etn. Xoyvd, mg xpovog yia v emipefaiwan tov «Nouov tov Moorey
Oecwpovvron o1 18 pnpveg. 2 dekaeties mov axolovdnaay o «Nopog tov Moorey uéiiov
Aerrovpynoe avtiotpoa, amoteAmvog Tt fdon ¢ HoKpompobeas TOMTIKNG TV eTL-
PLOV KOL KDPLO GTOY0 TWV TEYVIKWOV TOV TUHUATWV EPEVVAS KO OVATTUCHG.

O Gordon Moore
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Exté¢ amod tig Khipakeg ohokApmong, dAro yapaktmpiotikd tov O.K. gival 1 Teyvoloyio
Tov e€opmudtov Toug. Me antd 1o kpitfplo, dwukpivovpe tig &g owkoyéveteg O.K.:

1,006,060,000 L} - ‘.‘ii‘:":*‘;:‘:
130 030 B0 .'.;’:. g
w?fa:ﬂ"‘"
§ e o
'= 1,000,000 mnhmom.m-
000 Ug‘?‘?
e
we L] -0 L] -mm-na Eo oo E L) 2008
RTL: Resistor- Transistor LOgiC Ta YapaKTNPLOTIKE TwV AOYIKWVY TUAWY TwV 0AOKANPWUEVWY KUKAW-
DTL: Diode- Transistor Logic pdtwy eivar ta akdAovda:
L

Ikavotnta odnynong e§66ouv (Fun Out) eivat to mAndo¢ Twv Lao-

TTL: Transistor- Transistor . , . .
Swv Tou 0AoKANpwWUEVOU KUKAWUATOG TTOU pUtopoUv va 0dnyndolv

LOglC ano pia €€060 Tou ywpic va KvSUVEUTEL N opaAn Asttoupyia.
ECL: Emitter Coupled Logic " AnwAewa oyvos (Power Dissipation) eivat n oyus n omoler Kawa-
BIPOLAR VaAWVETAL a0 TLG TUAEG KaTdl TNV AELToUpyia TOUG UE amOTEAETUA
. v napaywyn 9epudtntag mou Slayéstat oto nepLBaAiov.
CMOS: Con.lplemenjcary Metal- " Kaduotépnon étadoongs (Propagation Delay) eivat o ypovog yia
X1d€ demicondauctor va btaboldei n ayn €VOG onuatog amo tnv elcodo otnv £6ooo.
Oxide S duct Slabodei n aAayr evég af ; icob 606
BICMOS: Bipolar CMOS ® [leptdwpto JopUBou (Noise Margin) eivat n eAdyiotn taon eéw-

teptkou YopuBou mou mpokaAei averduuntn aAdayn otnv ééodo.

Av 1@pa Beoprioovpe g kpuripto  ypion Tev O.K., propodpe va dtokpivoupte:
Teleotikovg evioyvTég

PuBuotég téong

Avoloyikodg S1oKOTTES

Metatpomelc avoAoYIK®Y GNUATOV

o€ YNOLoKd.

Ot gtaupieg mov kortaokevdlovv O.K. ta cuokevdalovy cg S1PopmV LOPPOY GLEKEVUGIES
MOTE VO TPOGTOTEVETOL TO EVOIGHNTO TEPIEYOLEVO TOVE KOl VO, EIvaL EDKOAITEPT 1] YPNOT TOVG.
To nepifAnpa (package) eivor cuviBmg TAOGTIKO EmT0EIKO 1) KEPAKO KOl 01 EGMTEPIKEG EXOPES
oLVOEOVTOaL 6TOVG EEMTEPIKOVE TOV OKPOJEKTEG (PINS) Y10 VoL KEMKOWOVED TO KOKAW®UO LLE TO
nepdArov. Ot KuploTEPES GLOKEVAGIES POIVOVTOL GTO GYNLLOL:

t n

w TOS5 3 Flat-Pack ¥ Dual-tn-Line

To olokAnpopéva KukAdpato avayvopilovy oTig €16000VG TOVS NAEKTPIKES TAGELS, OTIG
omnoieg avtioTolyovv ot Aoyikég Tyég “0” M "1". Emiong, otig £6d0v¢ Tovg divouy nAeKTpukés

TAGELG TOV OVTIGTOLYOVV OTIC AOYIKEG TIES “0” 7 "1™,
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Xy mpdén Opmg dev givat Suvatdv va EXOVIE aTOAVTA OKPIPELS TIHEG TAoE®Y. AVTO GUL-
Baivet yio S1Gpopovg AdYovg, 6TmE SIOKVUAVGELS TG TAONG TPOPodoaing, enidpacn g Oep-
poxpaociog kot Twv BopOBwv ot Agttovpylo TV KUKAGUATOVY Kot ENIOPAOT TOV POPTiov GTNV
tdom e£6d0v. ' To Adyo awtd opilovtar dvo {mveg omd TES TAGE®DY, | LYNAT TOV OVTIGTOLYEL
oto Aoyd "1" kot m yoapnAn mov avtietolyel oto Aoyikd "0". Avdpeso oTic 600 awtég (Mveg
vrapyet pia Lavn mov Tig Eeywpilet. Mia Ty tdong mov Bpicketat oe avt ™ {dvn dev pmopel
va Bepnbel amd to KoK Aopa 00Te mg Aoyko "0" ovTe @ Aoytkd "1" Kot €161 | cLUTEPIPOPH
TOV OAOKANPOUEVOL glvarl ampoflentn.

Ot eployég TV Tdoemv avapépovtat 6To VAL dedopévov (Data Sheets) Tov KoTaoKeva-
otdv. ['a mopdderypa, o olokAnpopévo khkimpae 7400 avoayvopilel oTig £16050V¢ TOL MG AO-
yi6 "0" v meployn tdoemv and 0 Volts puéxpt 0.8 Volts kot mg oywko "1" v meployn tdoemv
and 2 Volts péypt 5 Volts. Ot amodektés Tipég yia tig tdoels €£660v Tov givat and 0 Volts puéypt
0.4 Volts yua Loyucéd "0" kon and 2.7 Volts péypt 5 Volts yio hoyucd "1".

Avayvopion O.K.

Ké0e kataorevaotikn etatpio Ohokinpopévov Kukhopdtoy el o o1k Tng KmdKo ovo-
potoAoylog Tov Tpoidviwy mc. ‘Etot, yio va avayvepicovpe éva O.K. ®ote va 1o alomorcov-
e yperaletal va avalntioovie TANPoQopies omd UALL 0dNYLBY TOL KaTaokevaot Tov (data
sheets).

Yy avayvopion tov akpodektdv evog O.K. fonbd éva onueio avaeo-

s b
PG TOL B0 EVTOTIGOVLLE GTN GLOKEVAGIO TOV .Y, L0 TETUAOEIONG EGOYN, Lot “ : -
Kovkida 1 kat ta dvo pali. Avtd pag Bonda vo fpovie Tov TPOTO 0KPOSEKTT. \ - \
Av torofetnoovpe 1o O.K. pe v mhdTn 10V TPOG EUES, TO GNUEID aVaPOPUG ____...-—

EMAV® KO TOL TOJOPAKLO TPOG TOL KATM, O TPMTOG KPOIEKTNG PpioKeTan XAV
aploTepd. Xt cuvéyeld avayvopilovpe Kot TOVG ETOUEVOVG OKPOSEKTEG KOl TOVG OPIBLLOVLLE.
"Eva oyetid mapddetypio. paivetol 6To SImAavo GyrLLo.

Fod . , Xpnoo ototyeio. TPOKLTTOVY Kot OO TOV TUTOEVO
pappa Etawpio kataockevijg
kmdko6 tov 1.C. mov givar cuvdvacpdg ypoppdtmy —apio-
F Fairchild pov. Ta ypaupato cuyvé ovIIposCOREDOLY THV KOTO-
MC Motorola okevdotpilo etonpio. T1y.
DM National 2o O.K. ¢ ogpdc 74, mov ¥pnoYLOTOOVVTOL EVPE-
Semiconductors ®G, LeTd T TPOTA YpdppoTa akolovdel o apBpds 74 Kot
HEF Philips VOTEPO, VITAPYOVV YPALLLLOTO TOV TPOSO1opilovy TV olko-
P RCA vévewr. H ovopacio teAsidvel pe apBpodc mov oyetiCo-
vtot pe T Aettovpyio tov O.K.
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To ypappote mov akoiovdodv Tov aptBpd pog Tapéyovv SlopopeTl- mininiainlio

KEG mANpoPopies, OTMG: E'- E-
A: 10 pedpa e£000V Tov KUKADIOTOG givarl pikpdTepo amd 1 mA. -:-n‘n nn-n-‘
B: 10 pgvpo ££660v T0V KUKADHATOG £ivon peyardtepo amd ITmA pé- 1, - ornpouivo

xPL KoL SmA. xbdcopa 74LS00
To dedtepo ypappo pog divelt TANPoPoPIes Y10 TO VAIKO KATOGKEVNG
tov TepifAnpotog. Iy,
C: xepapuod
P: mhaoticd
M: petoiikd

To 1pito ypappo dnidver v neproyn Beppokpaciog péco oty onoia to O.K. Asttovpyet
SOUPOVA LLE TIG TPOSLOYPOPEG TOV KOTOOoKEVAOTY. ETol éyovpe:

A: dev xabopiletar opiopévn mepoyn
Beppoxpaoiog

B: 0 mg +75°C

C: -55 og +125°C

D: 25 wg+70°C

E: 25 ©g +85°C

F: -40 g +85°C

G: -55 wg+85°C

Hopaderypa:
I to ohoxAnpopévo kukiope DM74LS00, and to dvoud PinZauesia
)\‘ ’ , . 1 1A wparn eicobog moAng 1
TOL Kot (IB(X[VOUHE ot 2 1B Bevrepn cicoBog moAng 1
v givan g etaupeiog National Semiconductors (DM) ¢ o€t ? fvdtetos midne 1
, 4 2A wpuwrn cicoblog woAng 2
pag 74, § 2B &eurepn ticeSog moAng 2
v avijkel oty owkoyévelo BIPOLAR Low Power Schottky 0 Z7e%ee mane?
7 GND vyeiwon
(LS) Ko 8 3Y¢fobog miAng 3
4 r r ’ r E] JAmwpuwrn cicoSog woAng 3
v mepiéyet téoaepig modec NAND dvo e1cddwv (00) o S
To ovykekpyiévo kokAopa dwibéter 14 pins: 12 pins yraetig 1! 4raesesmone
1 wpwrn cico8og woAng
€10000V¢ Kkat Tig €£650V¢ TV TE60ap®Y TVA®Y NAND mov mept- 13 4B corepn clooBog miAng 4
£Y€L TO OMOKANPOUEVO KOKAMLLO KO 2 pins yio, THV TPOQPodociol AD SLLOW AU

TOV, OTIWG POIVETOL TOPUKATO.

®YAANO EPTAZIAS: ®E BOII 2.4.2 XAPAKTHPISTIKA O.K..(http://g00.gl/9TNrv3)

[158]



B’ ENAA BAZIKA OEMATA MAHPO®OPIKHZ

13.3 H Kevtpiki] Movéoo Eneepyaciog

H Kevtpuay Movada Enetepyaocios - KME (oyylucd: Central Processing Unit - CPU) eivat
T0 KEVIPIKO eEAPTNLO TOV EMeEepyAleTan O£dOUEVD OE EVOV NAEKTPOVIKO VTOAOYIOTY, EAEYYEL T
Aertovpyio Tov Ko ekTeLEl Paoikéc Aettovpyieg Sraovvoeong Kot petaPifaong evioAmv

Baowég povades tng KME

ApOpnTiki ko Aoy Movada (AAM, Arithmetic Logic Unit, ey
ALU). Eivat 1o «pooko» Tov VTOAOYISTH 0pob EKTEAEL OAES TIC OO
paitmteg npdéelg ota dedopéva. Mo andy AAM ovumeplapfBavet
onwodnmote évav afpolot kKabmg Kot KUKADNOTO EKTELEGNG AOYIKOV
npaemv.

-
-

Kotayopntés. Movadeg yio mpocmpivi omobkevor dedopévav
peoa oty KME. Yrdpyovv katoywpntés YeviKng ypnong 0mws 0 GuG-
GMPELTNG OALG KOl GALOL OT®G 0 AmaPOUNTNG TPOYPEULOTOS KOL O OaplOUN TG EVIOADY, Y10
YEVIKN XpT|OM.

Movada grhéyyov: pubpilet T Asitovpyia g KME Swatnpavtag ™ cwot akolovbio tov
S0SIKAGIOV TOV OTALTOOVTOL VIO OTOLONTOTE SLALOIKOGTOL.

Avadpopog petapopdg dedopévov (data bus): o avTtdv dtokvodvTon OA0 To dedOUEVL
peta&y KME kot pviung.

Avadpopog petagopdg devBivecmv (address bus): péow avtov 1 KME emidéyetl t 0éon
pvnung 6mov Ba ypdper 1 o’ 6mov Ba Srofdoel dedopéva.

Avaopopog petapopdg onuatmv gréyyov (control bus): petagépel onpota EAEYXOL TOV
VIOGLGTNUATMV TOV VIOAOYIOTH.

MuwkpoeneEepyooti Aépe po Kevipikny Movéda Eneéepyaciog g onolag 6Ao ta facikd
NAeKTPOVIKE KuKAOpaTO PpioKoviol o€ £va ohoKANp®UEVO KUKA®. O TpdTog [ikpoemeiep-
yaotG katackevdotnke and v Intel to 1971. AkorovOnce adpatddng eEEMEN oty TEYVOLO-
yio TOV PIKPOETEEEPYATTOV.

Tovg pikpoeneéepyaotés dgv TOVG PPICKOVIE LOVO GTIC GLOKEVEG VYNANG TEXVOLOYIOG: VTO-
AOYIOTEG, KIVNTE TNAEQ®VA, POUTOTIKG GUGTALATA, KOVGOAES TULYVIOLDY 0ALG 6Yed0V og ONEC
T1§ 6VOKEVEG KaBnpeptvng xpnong: M. kovlives, TAVVIIPLO, GUVOYEPHOL, GUGKEVEG CLTOLOTIG
TOANGCTG KAT.

XUpoKTNPLOTIKG PKPOETEEEPYUGTOV

To mnBoc bits Tov Kotayopntdv Tov (T.y. 8, 16, 32, 64) yapoktmpilel Tov enelepynoti ®C
TPog TS duvatdtntes, TV akpifeia emelepyaciog kot v ToyvTo. [Ly. ot tpdTotl encéepya-
otég elyav kataywmpntég 8 bits kot Tovg ypnoyronotovcay Katd Levyn yo vo emegepydlovron
dedopéva Tav 16 bits.

To mA00g bits Tov d10dpdLoL petaopds dedopévav mpog kat amd v KM, yapaktnpilet
ToV eneEPYOOTH G TPOG TNV TOYOTNTO LETAPOPAG OESOUEVMV OO TOVG KOTUYXMPNTEG TPOG TNV
KM «on avtiotpoga. Ot onpepvoi enelepyaotég Exovv d1adpopo dedopévay 32 1 64 bits.

To mAnBog bits tov S1adpduov devbiveewv KM (m.y. 16, 24, 32) yapoktmpiler to péyt-
oto péyebog ¢ KOplag VNG mov pmopet va, xewptotet o eneEepyaotic. ‘Etot, m.y. 61ddpopog

[159]



B’ ENAA BAzIKA OEMATA MAHPO®OPIKHZ

twv 32 bits divel otov encepyaoty T dvvatotnTa Vo yewpileton pviueg peyébovg péypt 2°=
1.099.511.627.776 bits 1| 4.294.967.296 bytes.

H taydmra Aertovpyiog (o€ GHz) givotl i ouyvotta makod poroytod mov cuyypovilet to
axohovBrokd kKukA®paTo Tov pikpoeneEepyaotn. [ Toug ovyypovoug (2015) wkpoemeEepya-
oTéG M TayLTNTO AgrTovpYloag Kupaivetol petadd 2 kot 4 GHz.

Tn Aetovpyior €vOG VTOAOYIGTIKOD GUGTNLOTOS TEPYPAPEL GUVOTTIKA TO HoviELO Von
Neumann: «O vrohoylotg ektelel S1000YIKA TIG EVIOAES TOV TPOYPAUUATOS TOL PpicKovTot
omv Kevrpwr) Mviuny.

Kvkhog gvroMig
H KME &ivat oyedtocpévn va avoyvopilet Kot Vo EKTE-  wowse v L]
L&l ovykekpiévo ohvolo eviodmv (instruction set) mov gi- | @ anoxus/on e
r r /. eviohig
vat dtopopeticd Yo ke Tomo KME. ( ’\
KYKNOE & KYKAOE
To GOVOLO TOV EVEPYELDY TOV ATOUTOVVTOL Y10, TNV EKTE- | ANaHwn EKTEAEZHE
, , ” 7 (2) Mdpaopa KE
Aeon pog evrodng, anotehovv Tov Kvkho Evroig e lonsane
210V KOKAO EVTOMG Stakpivovple 300 PAcElg: )
4 7 4 . T -
= tov Kokho Avainyng Evrohig (Fetch Circle): 1 Mo- ‘ T

vada EAéyyov dwafdlet tnv evioln amo v Kevrpum
Mviun, TV omoKmdKomotel, Bpiokel T onuacio TG Kol HETAPEPEL TO. OEGOUEVE OO TV
Kevtpucry Mviun oty ApiBuntiky ko Aoyikny Movdda.

= tov K9kho Extéleong Evromig (Execution Circle): n ApiBunticr kot Aoywcr; Movéda,
vAomotet TV opBunTikn 1 Aok €vTolr eKTeEAdVTOG TIG avtioToryes mpacels pe to og-
dopéva kot katoympei to amotédespa oty Kevrpikn Mviun 1 6€ Kdmotov KatoympnTh.

®YAANO EPTAZIAE: ®E BOII 2.4.3 KME (http://g00.gl/GO15Nh)

13.4 Zoyypoveg Taosic- Melhovtikég e&eliEerg

2ye00vV g OAOVG TOVG KAADOVG TG TANPOPOPIKNG CLUPAIVOVY GTIC PEPES LG parydaies Kot
eviunootokég eEelifels. H emotnpoviky @avtacio cuvavtd Ty mpoyLoTikOTTo.

210 1edi0 TOV AoYIoHKOD, TOALOTL O TOVG GTOYOVS TOV EGTIALOVY GTNV TPOGEYYIGT TNG
avBpomvng vonpoovvng, £xovv 110n emttevydel yapn otig eehiéelg oty TEXVNTI vOROGHVY].

O 6pog TEXVNTA VONLOGHVY OVOQEPETUL GTOV KAAGO TNG TAN-
POQOPIKNG 0 omolog acyoleital Le T oyedioon Kot TV viomoi-
101 VIOAOYIGTIKOV GUGTNUATOV TOV LIHOVVTOL GTOLKEI TG OLv-
OpdTIVNEC GUUTEPLPOPES TAL 0TTOT10 VTOVOOHY £GTM KOl GTOLYEIDN
gveuia: Labnon, TPocaprOCTIKOTNTA, EEAYWYT] CUUTEPUCUATOV,
Katovonon omd cvuppalopeva, eniivon mpopfinudtev kit O
Tlov MaxdpOi 6pioe Tov TopEn aVTOV MG «EMGTAUN Kot eBodo-
Aoyia TG dnUOVPYING VOOUVTOV UNYOVAOWY.

Katd 1 dexoetio Tov 1940 guoaviotnke 1 TpdTn LOOUATIKY TEPLYPOUPT TEXVNTOD VEL-
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POVIKOD SIKTVOV, [E TOAD TEPLOPIGUEVES SLVOTOTNTESG EMIAVONG OPOUNTIKOY TPOPANUATOV.
Kabdg frav eppavég 6Tt 01 NAEKTPOVIKEG VTOAOYIGTIKEG GUOKEVEG OV KATUGKEVAGTNKOY UET
tov B' [Taykdopo TToAepo Ntav Eva teleimg d10popeTikd €idog punyoavig and 6,11 Tponynnke,
1 ov{non v TV TOVOTNTO EUPAVIONS UNYXOVAOVY e vomon NTav oty okpn ™c. To 1950 o
padnpatikog Alav Tovpvyk, tatépag g Bemplag VITOAOYIGHOV KOl TPOTATOPAS TNG TEXVNTNG
vonpooovvng, tpdtewve ) dokiuy Tovpvyk: pio oA SOKILAGI0 EPOTICEDV-ATAVTHCEDY TOV
Ba umopovoe va eEakpiPmaost av pia pnyovny dtabétel sveuio. H texvnt vonpocivn Oepeimon-
KE TUTIKA G eSO GTI GLUVAVTNGT OPIGHEVOV EMPAVOY AUEPIKAVAY ETIOTUOVOV TOV TOUEN
10 1956 (TCov Makdpbt, Mdappiv Mivokv, Khovt Zdvov khm). Tn xpovid ovth mopovucstiotKe
v TpdTN Popd kar to Logic Theorist, éva npdypappo to omoio otpldTav 6€ GUUTEPAUCHATL-
KOUG KOVOVES TUTIKNG AOYIKNG KO G€ EVPETIKOVS OAYOopifovg ovalnTnomng yio va amodetkvieL
pofnpotikd BempnpoTa.

Ot gpappoyég g texvnTig vonroovvng etvat mOAAEG: EKTAIOEVOT), LOTPIKY), POUTOTIKY,
EUTELPO, CLGTNLOTA, CYEIUCLOS VEVPOVIK®DY JIKTO®V, K.A.TT. GAAG PpioKeTal Tiow Kot omd To
NAeKTpovIKa Tayvidia!

H ocoyypovn teyvnti vonpocsdvn amoteAel éva omd To, TAEOV «UOOMUOTIKOTOMUEVOY Kot
Toéwg egeMocdpeva Tedio TG TANPOPOPIKNG. ZNUEPD, 0 TopENG a&lomotel kKuping pebddovg
KOl pYOAEiD KOTOYOUEVOL OO TOL EPOPLOCUEVO. LOONUOTIKA KoL TIG EMOTNIEG UNYOVIKDV, TOP
amd TN BempnTiKi] TANPOPOPIKY Kot 1 Lobnpotikny Aoyikn 0ntme cvvéPatve mpv to 1990. Ze
aKoONHOiKO eMimedo 1 TeYYNTH VONUOCUVN HEAETATOL EMIONG OO TV NAEKTPOVIKT UNYOVIKT,
EVA GLVIOTA £VOL 0O TO. GNULOVTIKOTEPO BEEMAKA GLGTUTIKG TOV SEMGTNHOVIKOD YVOCTIKOD
TEGI0V NG YVOGLUKNG EMGTHUNG.

QG TPOG T0 VAIKO, 01 ETOLPIEG KATATKEVNG OAOKAPOUEVEOY KUKADUATMV KL EOIKOTEPO, LVT)-
LDV KoL (UKPOETEEEPYAGTMV, YPNOLLOTOLDVTAG VAVOTEXVOLOYIN, TPOGTAOOVV VoL TOAAATANGL-
oovv to TANBoc TV TpaviicTopg oVl LKPOTGIT.

[Ipoceata (IovA. 2015), n IBM avoxoivwoe 0t1, Encita and Epevva piag o1edvovg epguvn-
TIKNG kowormpa&iog, otnv omoia 1 1010 Eivol ETIKEQAANC, KOTESTN duvarth 1 dnpiovpyic £vOg
LKpoeme€epyaoT OV tval TEGGEPIG POPES 1OYVPATEPOS OO TO. TTLO LOYVPA KTCLTAKION TOV
vrapyovv onpepa. Kabe tpaviictop katéot epiktd va cuppikvmbel o péyebog poig entd
VOVOUETPOV (SIGEKATOUUVPLOGTAOV TOV HETPOV), GUUP®VO, fie Tovg «New York Timesy.

YNuepa T 1oyLpOTEPT TOThKL Exovy Tpaviictop tov 14 vavouétpav. H IBM dniooe o1t
YapN OTNV TEPULTEP® GUIKPVVGT] GTNV KMUOKO TV EXTA vavopETpwv, Oo eivat Suvatd va kato-
okevachovv Tomdxia Tov Ha mepEyovy Tave omd 20 dicekatoppvpio tpoviictopg!

Méypt onpepa 1 Propnyovio TV TOUT EYEL KOTOPE-
peL vo. avTomokpdel 6Tov «vopo tov Moore», dniaon
vo, SumAactalel v oy Tev eneepyastdv (TukvoTnta
Tpaviiotop) kaBe dvo ypovia. Opme, [e TV TPV Ye-
V16 ToVv o1 14 vavopétpav, Exovy ekppaciei coPapég
apePolries koTh TOGO 0 «vOp0C Tov Moorey» pUmopel va.
&yel 1oy0 kot oto péAov. To mopitio eaiveron vo. pnv
umopel vo vrootnpiel peyoATePEG TUKVOTNTEG NAE-
KTPOVIKOV ototyeiov avd tout. O cuvduacpog Tov Opmg pe éva GAlo ynud ototyelo, To yep-
pavio, delyvel va emrpémet Ty tayvTepn Aettovpyia Tev tpaviiotopg (exToC amd T Gpikpuvon
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TOVG), KOOMG KaL TV LUKPOTEPT KOTAVIAMGT) EVEPYELOG.

[Ma Adyovg cvykpiong pe 1o Tpaviictop TV enTd VavopETpov, Bo pénet va avapepbet mwog
1N éhko Tov popiov Tov DNA €xet didpetpo mepinov 2,5 vavopstpmv, evad Eva epudpd aipocpai-
pro &xel dbpeTpo yopw ota 7.500 vovopeTpa.

"Evog dAAog 0pOpog TG EpEVVOG GTOV TOUEN TOV DAKOD VITOAOYIGTAOV 00NYEl GTOV AEYOLEVO
«KPovtikd vToAoyIoTIY.

Kpavtikdc vroroyiotilc ovopdleTor pio VITOAOYIGTIKT) GUOKELT TOL EKUETAAAEVETOL AP0
KTNPLOTIKES 1010TNTES TNG KPAVTOUNYOVIKNG, OTMG TV 0pYN TG «OTEPHEGN G KaL TNG «OLEUTAO-
KNG KATUGTAGEWDV, Yol VoL PEPEL €1 TEPOG £MeCepyacio SESOUEVOV KUl EKTELEGT] VTOAOYICLLMV.
H e&étaom g Aettovpyiog TV KPOVTIKOV DITOAOYIGT®OV Kot 1] S1TOTOGT KOTAAANA®Y alyo-
piBumv omd T oKomid TG BemPNTIKIG TANPOPOPIKNG, Eival va GVYYPOVO aKUONUAIKO Tedio
e titho «KPavTikog vworoyIopogy. Ot KBavTopnyovIKEG 1010TNTES Kot apyEg AEIToVPYiag TmV
KBavVTIKOV VTOAOYIOTOV HEAETMVTOL KO OO TNV EMOTAUN TG PLOIKNC. H oyetikn mpaxtikn
teyvoloyia etvar axdpo oto ToAD Tpdo oTade avamtuéng. o va dpovpe o 100 Tt pmopet
va onpaivouy A avtd oG dovpe To €€0G:

Ye évav oupPatikd ynelokd VoAoyloT (KoTd Kavova NAEKTPOVIKS), GTOLYEIOONG LOVADQ.
TAnpoopiog eivar 1o bit, evd o Evav kPavtikd vrohoyiot to qubit . 'Eva qubit propei va ava-
nopaoctnoel v Tun 1, 0 1 omoadnmote vépbeon avtdv TV 2. Avo qubits pmLopovV va ovo-
TOPUGTNGOVY OTOONTOTE VIEPHEST TEGGAPMY SVVATMV KOTAGTAGEMY, 3 qubits 0mo100NTOTE
vrépBeon 8 Kataotdoemv. ['evikd évag kBovticds vToloyloTig e n qubits pmopeil vo Ppioketon
oe avbaipetn vaépbeon £mg 2" SuVOTOV KOTACTAGEMY TOVTOYPOVA, EVD EVOG KAOGTKOG VTTOAO-
Y1oTG pmopet va Bpioketar povo e pia amd autég TG Kataotdoelg Kabe otiypn]. O kPavtikog
VIoAOYIoTNG Aettovpyel B€Tovtag Ta qubits o o eEAeyyOLEVN OpYIKT KATAGTOGCT| OV OVATOPL-
016 T0 apyIKO TPOPAN L Ko yelpiletal Ta qubits ypnoiomolOVTOG A0YIKEG KPavTikég molec. H
aAANLOVYi0 TOV TOVADY TOL XPNOLLOTOOVVTOL OVopdleTon KBavTikog alyopiOpoc.

Meydng khipokog KPavTikoi DTOAOYIOTEG OVOUEVETOL VO, AOVOLV TPOPANLLOTO TTOAD TaYVTE-
pa. 0 TOVG KAUGIKOVS VTOAOYIOTES, YPNOLOTOIDOVTOS TOVG KOADTEPOLS HEYPL TOPO YVOGTOVS
aAyopBpovc. Av do0obv apketol VITOAOYIGTIKOT TOPOL GE VOV KAUGIKO VTOAOYIOTY, UTOPEL Va.
TPOGOLOLDGEL 0TOLOdNTOTE KPAVTIKO alydpiBuo. Qotdc0 1 vToAoyoTikn wyvs 500 qubit, Yo
nopddstypo Bo oy 1On ToAD peydAn o va avaropactadel og Evav KAUGIKO VITOAOYIGTH Yot
Oa yperaloTav va anodnkevtovv 2500 Tég (Eva terabyte mAnpogopiog propet vo amobnkevoet
243 S10KPITEG TIEG).

Ot 7o ponypévol KPavTikoi VITOAOYIGTEG OEV EYOVV TPOYWOPNGEL TEP OO TOV YEIPIGUO TE-
pLocoTepeV amd To. 16 qubits, mov onpaivel 6Tt €lvol TOAD PokPId 0o TNV TPOUKTIKN EPOPLOYT
T0VC. Q0TOG0, 1) SOLVUTOTITO TOPAUEVEL Kot 01 KPavTikol vToAoyloTég po pépo. o pmopovoov
VoL EKTEAEGOVV, YPTYOPO KOl EDKOAM, VITOAOYIGHOVG TOL £ival amioTevta ¥povoPopot yio Tovg
ovUPaTkog VIOAOYIGTES (TO OTL OVOUALOVLE TOVG GTHEPIVOVS VTOAOYISTES “GupBarticons” gi-
Vo amd povo tov 1on pio eEEMEN)!

DYAAO0 EPTAXIAX:
®OF 2.4.4 KME TO _MEAAON (http://goo.gl/cOioyn) — Aokiuacio Touring — Epwtioeig.pdf
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Epwtijoeis
1. Tietvon éva Ohokinpopévo Kdkhmpa;
[Mow etvon ta Baoikd mheovekthpata Tmv OAokAnpopévov Kukiopdtoyv;
Avapépete Lepikég and Tig paproyés Twv Olokinpopévov KukAopdtov
Me moto kpiripio ta. O.K. ta&ivopodvrar og KAMpokes OAOKANpOONG;

A

Av éva O.K. aviket oy kAipoxao o) SSI, f) ULSI, noeg aAnpogopieg cvpmepaivovpe
OTL1IGYVOVV Y1 © aVTO;

[Mow aAha kprepra ypnoiponotodvrar yio tagvounon 0.K.;

Tt gidovg mAnpogopieg pag divel 1 kwdkr ovopasio evog O.K.;

Tielvar o pikpoeneéepyaotic ;

A6 moteg AETOVPYIKES HOVADES amMOTELEITOL EVAG LUKPOETEEEPYOGTNG KOl TOLOG O POAOG
TOVG;

o 2=

10. Tiexkppdlet kot o€ T oVASEG HETPLETAL 1] TOYOTNTO AEITOVPYING LKPOEREEEPYOOTT;
11. Avapépete Tig pAGELS TOV TEPILAUBAVEL O KUKAOG EVTOANG .
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ITHTEX- YAIKO I'lA EITITIAEON:
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www.eng.ucy.ac.cy/gellinas/ECE100_Guest_Georgiou.pdf

> [lapovcioon: R. Dadsena ta&vopnon oe khipokeg olokinpwong http://goo.gl/hMIUj6
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> Owtodevtpo: KME, (video) http://goo.gl/vojsW1

> On line cOykpion enddcewv encéepyactav http://cpuboss.com/

> Awdpaotiky mapovsicon H «toydmmrton tov vmoloyiot Pwtddevipo: http://goo.gl/
UMeACM

> OO epyaciag: M. Tpipog

> Wikipedia: https://goo.gl/ZgqOgN

> [lapovcioon (Awg. 15-24)- TEI Xtepedg EALGdac- Aonpdxns-BovpPovraxng- Kako-
povvtag-Agiiykov http://goo.gl/TurpWO

> [otocehida Anp Zopewvion, exm/kov [IAnpoeopikng: http://goo.gl/CK2CqS

> Aoyiopkd avaivong tov vAkoD voioyiot (.. SIW Portable)

> Videos:
o Amd v dppo oto mopitio https://www.youtube.com/watch?v=aCOyq4YzBtY
o To microchip oto pikpookomnio: https://www.youtube.com/watch?v=Fxv3JoS1uY§

o Iag kartackevalovtot to. OL. Kvihodporta: https://www.youtube.com/
watch?v=nXPSXeSc22c

> APOPA:

o lotopiae twov OA. KukA http://www.nobelprize.org/educational/physics/integrated
circuit/history/ (oryyAikad

o Olordnpopéva Kuik. Xepdg 74- K. Tavvapag http://goo.gl/fZrVdn

o Ilog Eexkvam ) yvopia pov pe to Raspberry pi K. [ovvopag http://goo.gl/OzdtYr

o Ot vroloylotég mpoomafodv vo pupnbovv tov avBpomvo eyképoro http://goo.gl/
oySHun

o O mpmtog mov Ha Eemepacet To vopo tov Moore http://goo.gl/vSGfWb

o IBM: Ot pglovrtikoi H/Y http://www.insomnia.gr/ /articles/hardware/ibm/-

o AnuiovpynOnke éva «TGm» VTOAOYIOTH O 1GYLPO KUl LE TEPIGGOTEPA TpOviioTop
amd moté: http://goo.gl/UG90Si

o Orvmoroyiotég Ba "acbdvovian” oe 5 ypovia http://goo.gl/LUbnZl

o kPavrtikoi vtoAoyloTég- http://goo.gl/eBrmMP

o O «Bévatogy tov vopov Tov Moore & to péhhov TV vroloylotdv http://goo.gl/
veTRvt

o H dokyacio Turing (ayyAkd) http://csunplugged.org/the-turing-test/
http://csunplugged.org/wp-content/uploads/2014/12/unplugged-20-the turing_test 0.
pdf

o To moyviol g pipmong N dokipacio Turing- I1. Kovtowov http://goo.gl/I8IMKz

0 NEgvpoLOPPIKO TOUT UEITOL TV OPYAVMGT TOV £YKEPAAov: http://goo.gl/QIFtww
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Mepoc I

Egopuoyéc Pnoiaxnc Teyvoloyiag






Egpapuoyés Pgiaxng
Teyvoloyiog
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~

14. E@appoyéc Ynoroxng Teyxvoroyiog

X100l
Metd v pedét tov kepaiaiov Ba gicat tkavog/m va:
v oamaplBpeic Tig epappoyés g Ynewxng Texvoloylag o didpopoug Topelg
v TEPLYPAQELS TOV TPOTO LIE TOV 0010 0ELOTOLEITAL 1] YNPLOKT) TEYVOLOYIO GE EVAV EMLUEPOVG
Topén.
v oyedalels, ouvhETelg Kot VAOTOLELS [io TOAVIEGIKT TOPOVGINGT] Y0, TIC EQUPUOYEG TNG
YNOLOKNG TEYVOLOYIOG
v AvoQépelg vEN ETayYELLOTO TAPOPOPIKNG
v Avayvepilelg Tig TUoES TS 0yopac MG TPOG TO EXAYYEALOTO TANPOPOPIKTC TOL ETOUEVL
xpoOvViOL
Baow oporoyia: Eeoppoyég [TAnpogopikng, Yooy Teyvoloyia, Melhoviikd Exoyyéi-
poto [IAnpooptkng
Ewayoyi: v evomta avt Bo diepeuvioete Tig epappoyés g [Anpogopiirg - Yo~
KNG TEYVOAOYIOG GE SLAPOPOVG TOLELS KOl TO, EMAYYEALOTA TOV HEAAOVTOG GE OVTOVG TOVG TOLLELG.

1&‘4“';‘“‘5 oy,

e \-‘gter

| wl
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14.1 Awepedvnon tov eEehle@v ™G YNELOKNG TEXVOLOYING 0VE TOPEN EQAPUOYDV

[epimov mpv amd 30 ypdvia Eekivoe 1 TOKTIKY ¥PTON TOV TPOCSHOTIKOD NAEKTPOVIKOD VTO-
Aoylotn, 0 omoiog otV mopeia. GLVEBUAE GTO UETAGYNUATIOUO THG KOW®OVIOG KOl TOV TPOTO
Comg pag.

X1 onuepwv| €m0y SOMIGTOVOVUE OO KOl TEPIOGOTEPO TG 1 Toxelo €EEMEN TG Wt
aknG teyvoroyiag Kot ewdtkd Tav Teyvoloyiov [TAnpoopikng €xel ennpedost KGOe Topén ™G
avOpaOTIVYNG dpaoTNpLOTNTOC.

Yy gvotnta ovtr Oo diepevvnoete, pe T HEB0dO TG EpELYNTIKNG epyaciag, TiG e&eMEelg
™G YNOWIKTNG TEXVOLOYIOG VA TOUED.

Me ) BonOeta tov pOAA®V epyaciog Oa epyacteite oe LKPES OpddES (TPLadec-TETPAOES) Yo
™ O1epeHvN o Kot Tapovciao Tov BEHATOC Yo Eva TopEN TG ETAOYNG GOG.

Y10y0¢ 00g eival vo oYeSIGOETE KoL VO VAOTOMGETE U0l TOAVUEGIKY TOPOVGINGT Y10l TIG
EPOUPHOYES TNG YNPLOKNG TEYVOLOYIOG GTOV TOUEN TNG ETIAOYNG GOG.

AxorovBovv OVAL epyaciog yio Tovg HabnTég Kot evoekTikd POARL ApacTnPloTHTOV Yo
TOVG EKTOLOEVTIKOVG,.
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OYAAO EPT'AXIAY Ing XYNANTHXHX

HMEPOMHNIA:

MAGOHMA: BAXIKA O@EMATA [TAHPO®OPIKHX
EPEYNHTIKH EPTAXIA: «Eg@oappoyéc g Ynerexig Teyvoroyiagy

TITAOX EPEYNAX OMAAAX:
Lo
ONOMATA MAOHTON: g .............................................
Ao

Xtnv 1n ovvavinon pog 0o mpéner:

v No yop1oTovpE 68 OPAIES TOV TPLOV-TEGTAPMV LEADY

v No enthéEove TOV TOEN EQUPUOYMY TANPOPOPIKNG oL Ba diepeuviicovle Ko o mopov-
GlACOVLE OTIG AALEG OHAOES

v No ka0opiGovLLE T0 EPEVVITIKA EPMTALLOTO THG EPYOCTAG LOGC

v No weptypdyovupie T Hopen mov Ba YL 1) TAPOVGIAGT) TOV AMOTEAEGUATOV TG EPEVVAG
nog

v No kataypdyovupe Tig pebddovg Epguvac Kabmg Kot T péca mov Bo ypNoILOTOT|GOoVIE

v No arapifunoovpe Tig epyacieg mov Bo npénet va oAokANP®OOHV Yo Vo pTAGOVLE GTO
TEMKO OMOTELEGLOL.

v Na mpocdiopicovpie Tig approdtotteg Tov o avordpet kabe néAog ™G opadag pog

v No TpoETOACTOVE KATAAAAC Y10 TV EXOUEVT] GLUVAVTHOT

ZopumTAnpaOvovprE GUVTONO, 0ALG PLE GO VELD TO 0KOAOVOO:

-Xg oo, epwTato Oo amavInoe | EpeuvaL oG
1.

2.
3.
4

- ITow popen Ba Exel to amotédeopa TG epyaciog Hag; (zapovoiaan dapaveimy, Pivieo,
wiki, blog, k)

- Amd nob (diodixrvo, emotiuoviid mepiodika, Pifrio, emronies emokéyels kAn) Oo avTAn-
GOVLE TANPOPOPIEG OYETIKG. e TO BEpL pLag;

- Iag Ba avtAncovpe mAnpogopicg oyeTikd e to Bépa pog (ovveviedleis ue e1dikoig, uop-
TOPIES, EPWOTNUOTOAOYIO, K.1.TT);

- Tow péoa (ovorevés, viikd, Loyiouiko ki) Oo YPElOGTOOUE;
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- Toteg appodiotreg Oa avorapet kabe pHELOG TG OUAdAG HOGC;

lo pérog 20 pérog 30 pélog 40 péhog

I'evikdg cuVTOVIOTNG

YrevBuvog de€aymyng Tov co-
VEVTELEEOV KOl EPMTNLLOTOAO-
yiov

Ymevbuvog cuAloyig
VAMKOD

YrevBuvog Kelpévav

YrevBuvog ypapikmv

Y7revbuvog pmToypapiov

Yrevbvvog nyov

YrevBvvog animation

YrevBuvog video

Mot Oa givon to Ppata g dadikaciog (Xpovompoypouuotiouog) yio v OAOKAP®GCT| TG
gpyooio pog;

Daosis - Epyacieg

In ovvévtnon

21 Guvavtnon

3n cuvavinon

4n cvvavinon

5n ouvavinon

6m cvvavinon
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- ZOUTANPOVOLLE TO NUEPOAOYIO EPYACLDV:

Huepordylo Epyaciav 1ng Zvvavinong

[oteg epyacieg Eyvav;

Tt pog Gpeoe;

[og cvvepyaotrope;

T1 poPAqpoTo AVTIHETO-
nicope;

Me 11 Ba acyornovpe
oTnV ENOUEVT GLUVAVTNON;

T1 o pémet va Eyet
npoetolpdoet /okephei o
KaBévag pog yio v endpie-
VI 9opd;

Hapatmpnoeis:
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OYAAO EPI'AXIAX 2ng XYNANTHXHX

HMEPOMHNIA:

MAO®HMA: BAXIKA OEMATA TAHPO®OPIKHX
EPEYNHTIKH EPT'AXIA: «E@appoyéc e Ynowukig Texvoroyioc»

TITAOX EPEYNAY OMAAAX:

ONOMATA MAOHTQN:

v 2n ovvavtioin pog 0o mpémer:

v Na datondcovpie To Bpa g epyaciog pac.

v Na Tpocd1opicovLEe TOVG GTOXOVG TNG OULASUG LLOG.

v Na ova{nTicovLe Kol Vo GUYKEVIPMGOVLE TO TPMOTOYEVEG VAIKO Y10 TOV TOHEN TOV (V0L
AaPayte.

v Na katoypayoue TI¢ 10€EGC TOV SLTLAMVOVTOL 0o OAa T LEAT TNG OUASAG oG OE GYEON
e o Bépa mov Ba Eyeln epappoyn mov Ba avarTOEOLLLE.

v No emhéEovpie To KatdAnAa epyalela Yo TV VAOTOINGT TG EQOPLOYNG LOG.

ZopumAnpa@vovprE GUVTON 0ALG PLE COPNVELL TO 0KOAOVOO:

-TToto givat to Bépa g epyooiog pag;

-TTotot o1 6Tdy01 OV BEAOLLE VO EMITOYOVLLE;

-Me mota TehMKkd voBépato amopacicape vo aoyoAnfolpue;
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- T'o vo suAAEEOVLLE TO VAIKO pag dnpiovpyodpe dVo EexmploTtég Aloteg Omov Ba avapépo-
VTOL TO, OTOTEAEGLOTAL TG OV TNONG LLOG OTTO:

Bipiria 1 Teplodikd 1 eykvkhonaideieg 1 epnuepideg devbuvoelg 610 AlodikTvo

- Tloteg eKTUIOEVTIKEG EMOKEWELS KOl TOLEG GUVEVTEVEELG Amd E151KOVE EMGTHOVEG Ot BN~
LLE VOL TTPOLYLLTOTTOUGOVLLE Y10, VOL EUTAOVTIGOVUE TIG YVAGELS LLOG;

- Iow epyaieio yKATEGTNIEVO GTOVG VTOAOYIOTEG TOV EPYOGTIPION HOG OALG KoL EQAPLLO-
véc web2.0 Ba xpNCLLOTOINGOVLLE Y10l VO, DVAOTIOUGOVLE TV TOAVUEGIKT| LLOG EQPAPLOYT;

- ZOUTANPDVOLLE TO NUEPOAOYIO EPYACIDV:

Hpepordyo Epyacuav 2ng Zuvavinong

[Moeg epyacieg Eyvav;

Tt pog dpeoe;

[ldg cuvepyaotKope;

Ti TpofALLOTO OVTILETOTIGOLLE;

Me 11 00 aoyoAnBove 6TV EMOE-
V1 GLVAVTNON;

T1 Ba mpénet va Exel mpoetoldoet /
oke@Bel 0 KaBEVOG [Lag yio TNV ENO-

Hevn eopd;

[apatmpnoeig:
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OYAAO EPI'AXIAY 3ng XYNANTHXHX

HMEPOMHNIA:

MAO®HMA: BAXIKA OEMATA TAHPO®OPIKHX
EPEYNHTIKH EPT'AXIA: «E@appoyéc e Ynowukig Texvoroyioc»

TITAOX EPEYNAY OMAAAX:
Lo
ONOMATA MAOHTQN: § .............................................
e

Xtnv 31 ovvavmoi] pog 0o Tpémer:

v No culiéEovpie Ta dedopéva TG £peuvag Hog epYalOIEVOL GUVEPYOTIKA LETOED TMV HE-

A®V NG OULAdAG oG OALG Kot TV LofNTdV Tov GAAOV OHAdmV.

v No eneepyaoctodpe To edopéva Tov GUALEEULLE.

v No cuvBécovie 10 VAIKO pog.

v Na dnpiovpyfcovpe [ TpdTn £KS00T TG GAANAETIOPOCTIKNG TAPOVGIOGNG.

v Na mpoteivouvpe fertidoelg.

Xopurinpavovpe cOVIONG 0ALG pPE O VELL TO 0KOAOVOO:

[dg Ba cvALEEoLLE KOt o€ TTot0L pLop@T Bol 0moONKEVGOVLE TO TPWTOYEVES VAMKO LLOG;

[ldg Bo cuvepyaostodue pe To VITOAOUTO LEAN TG OUASOG LG GTN CLYKEVIPMOGT TOV LAL-
KOV LLOG;

[Mog 6o aAAnioPondnbovpe pe To HEAN TV VIOAOT®Y OUAdMY TNG TAENG LLOG GTT CVYKE-
VIP®OOT TOV VAIKOV LOGC;

[odg Ba emelepyooTope To KEIHEVA LOG ETCL OOTE VO TOL TOPOODCOVUE GTOV LIELOVLVO
KEWEVAV TNG OPLASOG oG Yo W @lomoinet Kot dtdpbwon;

[Moteg ewcovec-poToypapieg Ba emAEEOLILE VAL YPNGLLOTOMNGOVUE GTNV TAPOVGIOCT HOG
KO VO TIG TTAPUSDGOVLE GTOV VAEHOVLVO EIKOVMV TNG OpAd0G Log Yo eneepyaoia, Yynet-
onoinomn Kot cupmieon;
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- oo povoikd KoppdTion kot Tpayovdia Kafmg Kot ynTucd KORUATIO 0mTd TIC GUVEVTELEELG
0o ypnoyomomcovpie kat Oo To ToPaddOCOLLE GTOV VIEVHVVO NYOV TG OUASAS LLOG YL
vo T emegepyaoTet;

- Tlowo amoomdcpota Pivieo Kot KvoOUevng EKOVOG BELOVLE VO EVOOUOTMCOVE GTNV 7o
POVGIOGT] LLOG KOt VO, T SMGOVLE GTOV LIEVHLYO TNG OPLAdAG oG Yl eneéepyaoial;

- Iag 6o odAAniopontnbodv ot vrevbvvol OA®Y TOV OPAOMY GTNV EKTOVION TOV PHOdL0-
THT®V TOVG;

- Tlog Ba epyootovpe GLAAOYIKE Y10 Vo GUVOEGOLLE TO DAIKO HOG KOl VoL TO 0VOAGPEL O
VIEVHLVOC TOPOVGLAGEDY TNG OUAOOG LLOGC;

- Toteg Bertidoelg Bo TPOTEIVOLLLE VL YIVOUV GTIV TPATH LOPPT} TNG TOAVUEGIKT LLOG EPOP-
HoynG;

-ZOUTANPOVOLLE TO NUEPOADYIO EPYACIDV:

Hpeporodyo Epyoaciav 3ng Zvvavinong

[oteg epyaciec Eyvav;

Tt pog dpeoe;

[ldg cuvepyaotnKope;

Tt TpofAqLOTO AVTIHETOTICOLLE;

Me 11 Ba aoyornBodue otny endpie-
VN GLVAVTNON;

Ti 0o mpénet va Exel TpoeToydost /
oke@Oel 0 KaOEVOG Lag yio TNV ENO-

Hevn eopd;

Hapatmpnoeis:
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OYAAO EPI'AXIAY 4ngXYNANTHXHX

HMEPOMHNIA:

MAG®OHMA: BAXIKA OEMATA TAHPO®OPIKHX
EPEYNHTIKH EPT'AXIA: «E@appoyéc e Ynowukig Texvoroyioc»

TITAOX EPEYNAY OMAAAX:
Lo
ONOMATA MAOHTQN: ; .............................................
e

Xtnv 4n ovvavtnon pog 0o mpémer:

v Na ohokAnpwcovpe v eneéepyacio Tov d£d0pEVOV TG £peuvdg pag epyaldpevol oo-
VePYOTIKd LETAED TOV HEADV TNG OULASUG oG OAAG KOl TOV LaBNTOV TOV GAA®Y OULASOV.

v Na encéepyactovpe v npdT £Kd00M TG OAANAETIOPUCTIKNG TOPOVGINGTG TTOV OMLiL-
OVPYNOALE 6TO 30 PVALO £pyaciog.

v Na mpoteivoupe fertidoelg.

ZopTAPAOVOVUE GUVTONM OALA IE GOPNVELD TO 0KOLOVOO:

- Tlwg Ba ene&epyaoTOVpE TO KEIHEVA LOG KO TMOG 0 VITEVOVLVOC KEWWEVMV TNG opddog oG o
10, ymeronomoet kot Bo ta Stopficet;

[og o1 vrevBuvol Kelévav OAmV TV opadwv Ba propécovv va oAiniofonndobv;

- Toteg ekdvec-potoypopieg Oo TAEEOVLE VO XPNOULOTOWGOVLE GTNV TOPOVGINGT LG
KOl TOG 0 VIEVHVVOG EKOVOV TNG OPLAdNS LaG Ba TIG EmeEepyaoTEl, YNPLOTOUGEL KO GU-
UTIECEL

[og o1 vrevhuvotl ekdOVEY OAMV TV OLAd®Y Ba pmopEécovy vo aAiniofontnbovv;

[Mowa povotkd Koppdtio Kot Tpoyodoto Kabme Kot nynTikd KOUHATLO 0o TIG GLUVEVTEVEELS
O ypnoonomoovpe kot Ta¢ 0o to emelepyactel 0 LIEVHVYVOG NYOL TNG OUASUG LG,

[dg o1 vrevBuvor oV OALVY TV oUAdwY Ba propécouvy vo aliniofontnbovv;
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- Iow amoomdopato Pivieo kot KvoOpeEVNG EKOVOC BEALOVE VOL EVOOUUTOGOVE GTHV T0L-
POVGIaGT oG Kot TG 0 vIevBuvog TS opadag pog Ba ta encEepyactet;

- Ilag ot vaevBuvor Pivieo kot KvodpevNg €KOVOG OA@V TV opddmv Ba pumopécovy vo.
alAnioBondndovv;

- Il Ba epyactodpe GLALOYIKG Yot Vo ETEEEPYOGTODIE TV TPMTY £KSOOT TG TOPOVGTia-
NG Hag;

- Tloweg Bertidoelg Bo mpoteivovpe vo yivouv oty mpmdTN HOPPT TNG TOAVHUESTKNG LOG

£QaPUOYNG;

-ZOUTANPOVOLLE TO NUEPOADYIO EPYACIDOV:

Hpeporodyo Epyoacuav 4ng Zuvavinmong

[oteg epyacieg Eywvav;

Tt pog dpeoe;

[ldg cuvepyaotKope;

Tt mpofApaTe avVTHETOTICALE;

Me 11 00 aoyoAnBove 6TV EMOLE-
V1 GLVAVTNON;

Ti 8o npénet va Exel mpoeToldost /
oke@Bel 0 KaBEVOG [Lag yio TV ENO-

pevn popd;

[Mapatmpnoeig:
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®YAAO EPT'AXIAY Sng LYNANTHXHX

HMEPOMHNIA:

MAO®HMA: BAXIKA OGEMATA TAHPO®OPIKHX
EPEYNHTIKH EPT'AXIA: «E@appoyés tng ¥norwukng Teyxvoroyiog»

TITAOX EPEYNAYX OMAAAX:
Lo
ONOMATA MAOHTQN: ; .............................................
e

v 51 ovvavtioin pog 0o mpémer:

v Na mpofdrovpe v mpdTn £KS00T TNG AAANAETOPOGTIKNAG EPAPHOYNG LG GTNV OAOWE-
A€o g TaEng pac.
v Na mpoteivoupe BEATIOOELG GTO TEPLEYOUEVO KOIL TOV TPOTTO TOPOVGIAOT|C.

v Na avto-0oroyn0odie yio Tov TpOTo Kol T0 AMOTEAEGHA TG EPYOCILOG TNG OULASAS LLOG.
v Na enebepyactovpie - PeEATIOGOVUE TNV €QPLOYT LoG PACEL TOV TOPATPNCEDY TOV Ad-
Bape amd Tovg GVUUOONTEG O,
Xopurinpavovpe cOUVTONG 0ALG PE GO VELD TO 0KOAOVOO:
- o yevikr evIOTMGT OMOKTACALE and TNV TPOPOAN TG TPAOTNG EKS0GNG TNG CAANAETL-
3PACTIKAG EQUPUOYAG HOG;

- TTow oyOAMa Ko TOpaTNPHGELS dEXTAKOUE OO T UEAN TV VIOAOTMV OUAS®V YloL TNV
EQuppOYR Hog;

- Toteg Pertidoelc mpoteivouple Vo KEVOULE LE TO. VITOAOUTO. LEAT TNG OUAOOG HOG (G TPOG
T0 TEPLEXOHEVO TNG EPUPHOYNG HLOG;

- Toteg Peltidoelc TpoTeEivOLE VO KAVOVLE LE TO VITOAOTO LEAT TNG OUAOOC LG (G TTPOG
10V TPOTO TOPOVGINGTG TNG EPUPLOYNG HOG;

- T pog dpeoe kon 1L Tpémet vor PEATIDGEL TNV Topovsiaon TG Kabe o omd TG GAAES
OMGES;
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- ZOUTANPOVOVLE TOV TIVOKO VTOOELOAGYNONG TNG OULASAS LLOG:

- Tow Atav to woyvpd onpelo ™ opadag pog;

- Toteg rav ot advvapieg g opddog pog;

- T péOape dovigdovrag pe GAlovg;

- Ympye dudbeon cuvepyooiog petald pag;

- A&0mom|GaLLE TIG YVAOGELS TOV OOKTNOALE KATA TN dtdpKelo S1dacKaAlog Tov pobnpotog;

- ZOUTANPDVOLLE TO NUEPOAOYIO EPYACIDV:

Hpepordyo Epyacuav Sng Zvvdvinmong

[oeg epyacieg Eyvav;

T pog Gpeoe;

[ldg cuvepyaotKope;

Tt TpofALLOTO OVTILETOTIGOLLE;

Me 11 00 aoyoAnBove 6TV EMOLLE-
V1 GLVAVTNON;

T1 00 mpéner va el mpoetoudoet /
oke@Bel 0 KaBEVOG [Lag yio TV ENO-

Hevn popd;

[apatmpnoeig:
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DOYAAO EPI'AXIAY 6ng XYNANTHXHX

HMEPOMHNIA:

MAO®HMA: BAXIKA OEMATA TAHPO®OPIKHX
EPEYNHTIKH EPT'AXIA: «E@appoyéc e Ynowukig Texvoroyioc»

TITAOX EPEYNAY OMAAAX:
Lo
ONOMATA MAOHTQN: § .............................................
e

Xtnv 6n ovvavrnon pog o mpémer:

v Na feltidoovpe akOUN mTEPIGGOTEPO TNV TOAVHEGIKT LAG EPAPHOYT| £TGL DOTE VO TAPEL
™V TEMKN TG LOPOT.

v Na pofdiovpe v teAK K600T TG EPAPHOYNG LLOG GTNY OAOHEAELD TNG TAENG LLOC.

v Na a&loroyncovie Ta LEAT TOV VIOLOITOV OUAO®V.

v Na a&oroynfovpe amd Tovg VITOAOUTOVG GUULOONTEG LLOG.

v Na kdvovpe v 1eAkn a&loAdynon tov £pyov.

ZopumAnpaOvovprE GUVTON OALG PE COPNVELL TO 0KOAOVOO:

- Toteg teEMKéC PEATIOGELS KAVOLLE LLE TOL VTOAOLTOL LEAT TNG OULASOS LOG MG TPOG TO TEPLE-
XOHEVO TNG EQAPLOYNG HOG;

[Toteg telkég BeATIOOELG KAVALE LE TO VTOAOUTO LEAT TNG OUASOG LLOG G TPOG TOV TPOTO
TOUPOVGLAOTIG TG EPUPUOYNG HOG;

[Mowa evtonmon amokticape amd TV TPoPoin TG TEMKNG £K00NG TG OAAAETIOPACTL-
KiG 8QapuOYNg HOG;

[Mow evtdmmwon amoktioape omd TV TPoPorr TG TEMKNG EKO0CTG TV VITOAOIT®Y EQOP-
LOY®V TV OULAd®Y TNG TAENS HaG;
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- ZopumAnp@vovpe tov mivaka a&loddynong v v epyocio kabe piog omd TG VITOAOUTEG
opddeg:

IIOAYMEZIKH EQAPMOIH .....ng OMAAAX NAI OXI

- To mepieydpevo omovtd 6To EPOTNILOTO KOL TOVG GTOYOVG;

- Ovmyég etvan 0ELOTOTEG KOt £YKVPEG;

- To mepieyodpevo givar TANpeg Kot KoTtavonTo;

- 'Eywe emelepyacio kot ovveon tov mepieyopévov and mtoAlég mn-
Ve,
- Y7apyouv TOmOYpapIKé Kol GUVTOKTIKG AGON;

- H epappoyn eivat evkoAn oty mhonynon;

- Y7apyoovv to omapaitnTo TOAVECIKE GTOLYEL,

- To molvpeoikd ototyeio Aeitovpyoiv;

- Ot obvdeopot givor evdLIKPLTOL, KOTEVONTOL KOt 001 YOOV GTOVG G-
otovg KOUPovg;

- Tehd wavoromOnkape and T0 AmoTELEGHA TNG OAANAETIOPACTL-
K epapuoyne;

-ZOUTANPOVOLLLE TO NUEPOLOYLO EPYOCLDV:

Huepordylo Epyaciav 6mg Zvvavinong

[oeg epyacieg Eyvav;

T pog Gpeoe;

[lodg cuvepyaotnKope;

T1 TpoPAUATO OVTIHETOTICOLLE;

Hapatmpnoeis:
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14.2 Emayyéipata tov IIAnpogopikig

Ta enayyélpoata mov cuvdéovtar pe v [Inpopopkn kot tig Néeg Teyvoloyleg dev mpo-
KELTOL VO, TOWOLV VoL TOPAYOLV Kot LEAAOVTIKG Ttept{TnTes e10KOTNTES, OO T OTIYUN LOALGTOL
TOV TPOKVTTOVV JaPKAOG VEX TTEdia. Ot TPOYPUUUATIOTES, Ol AVUAVTEG GLUOTIUATMY, Ol E101KOT
ot avantuén SLaSIKTVOKAY EQUPLOYMY, Ol LNYOVIKOL AOYIGHIKOD, 01 VTOGTNPIKTEG fhoemy de-
SOUEV@V K.4. KL YEVIKOTEPO OTEAEYN TTOV aloyolovvTan it e To hardware eite pe to software
Ba £xovv mavto BEom oty ayopd epyociog.

O1 emotpoVIKEG E101KOTNTES, TOV PavTAlovV va £xovv avOnon puellovtikd eivor ot yevett-
KOl TPOYPOUUATIOTES, Ol LY OVIKOL TEYVITIG VOT|LLOGVVG, Ol TEXVIKOT OTTIKNG VOGS, 01 aVUAVTEG
ACQAAELOG TAPOPOPIOK®DY GUGTNUATOV K.T.A.

Ye oot TV evotnta KoAgiote va avalntioete 6 opadeg minpoeopieg yio ta Emayyéipata
TOV PEALOVTOG KOl KOTELOVVGELS OtV ayopd epyaciog og mpog v [IAnpogopiky.

Kabe opada emréyet ko mopovctalel oty olopéleta pio katedhuvon yio LEAAOVTIKNY oo
oyoAnon og enayyéipata [IAnpopopikng.

Epotijoeig
1) Avogpépere pia (3) pueAdoviika exoyyéiuata TANpPoPopIKiG.

2) Heprypdyte 10 UEAOVTIKO ETGYYEI Q. OTHY TANPOYOPIKN Ue TO omoio Oa cog dpeae va
acyolnBeite.

3) Mmopeite vo. okepteite £0€IG EVoL 01KO 0OG UEALOVTIKO ETGYYEALO TV TANPOPOPIKI],
DYAANO EPTAZIAY

Anuiovpynare Eve. eVVOLOAOYIKO YOPTI UE TOUEIS EPOAPUOYNC THS WHPIOKNS TEYVOAOYIOS KOl
ETOYYEAUATO TANPOPOPIKHG.
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