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ZKOTOCg

>kortog Tou Kepalaiou 2 eival va yvwploel 0 padbntrig Ta XapaKTNELOTIKA KAl TIG
TEXVIKEG TNG YNPLaKNG peTtddoong dedopugvwy. O nabntg 6a npéenel va katavoei
TIANPWG OAEG TIG BAOLIKEG EVVOLEG, TIG LOPPEG KAL TOUG TPOTIOUG TNG YNPLAKNG UETA-
doong. Eniong 6a npérnel va katavoei Tig KUPLEG TEXVIKEG AVTLUETWTILIONG TWV JLAPO-
PWV MPOBRANUATWY TNG YNPLAKAG ETILKOWVWVIAG, TN AelToupyia TNG acuyxpoviotng
KAl TNG CUYXPOVIOMEVNG HETAB0O0NG, TNG TMAPAAANANG Kal TNG oelpaikng petddo-
ong, KABWG KAl TIG PEBBdouUg KwdikoTtolnoT g Toug (KWdIKeg avixveuong kat Slépbw-
oNg OPAAMATWYV).

Mpoodokwpeva amoTeAEouara

Me Tnv oOAOKA)pwOoN TNG LEAETNG AUuTOoU TOU KeEPaAaiou o pabntrg 6a rpéErel:

v

Na katavoel TIg Baolkeg €vvoleg TNG YNPLAKNG HETAS0oNG deSOMEVWY KAl va
Slakpivel Ta BAoIKA XOPAKTNELOTIKA TNG, ONtwg eival N Kw3IKOTIoNoM TNG TIANPOo-
popiag, o puBUOG HETADOONG TWV SESOUEVWYV, N XWPENTIKOTNTA KAl TO €UPOQG
{wvng kavaAlou.

Na diakpivel TIG popPEG HETAD0ONG OESOUEVWY (JLOVOTIAEUPN, NIITIAEUPT, AM-
pirmAeupn erukolvwvia).

Na dtakpivel TNV TtapdaAANAN and tn oepaikn erkovwvia kat va avayvwpellel tig
SLlapopEg Toug.

Na katavoei TIg dlapopEeg HETAEU TNG ACUYXPAVIOTNG KAL TNG CUYXPOVIOUEVNG
oelpaikng erkovwviag.

Na cuykpivel Tov avaAoyiko pe Tov Pn@Llako Tporo Petddoong.

Na cuykplivel To oelpaikd e Tov MapAAANAO TPOTIO PeETAS0ONG.

Na cuyKpivel TO CUYXPOVIOUEVO |UE TOV ACUYXPOVIOTO Oelpaikd TPATIO HETADO-
ong.

Na katavoei{ to poAo 1ou dtadpapatiCouv otn PETAS0O0T) SESOUEVIWYV Ol KWILIKEG
avixveuong kat dopBwong CPAAUATWV.

Na a&loAoyei Vv rmoldtnta evég kavaAloU Petddoong.

Na avayvwpilel Toug TpOTIoUG pooTaciag kat eA€yxXouU NG MANpogpopiag katd
T™n petdadoon.



Keoanaio  2: MetanosH

MpoepwTHOEIC

1. TieivaimAnpogpopia Kal TIolEG HopPEG uropel va Ttapet;

2. Tatixpeldletal n KwdKoToinon dedoUEVWY KAl TIWG TpAy AToTtoleTal;

3. T evvoouUpue, étav A€ue XweNTIKOTNTA HECOU METAS0oONG Kal TL eUpog LwvNng
KavaAlou;

4. TMwg avtinapBdveoal Tnyv €vvola Tng Kateubuvong Tng Petdadoong;

5. ZeTIAlaPEpeln ouvdeon onueiou Tipog onueio and T oUvSeon EKMOUNNG;

6. AV TIAEOVEKTE( 1N OTTTIKI) METADOON SedoEVWY YlaTi dev UAoTTOLE(TAL TTAvVTOU;

7. TievvooUpue, dtav AElE OelPAikr] KAl TL TTAPAAANAN PETADOON;

8. TiLonpaivel acuyxpovioTn HETAS0O0T WNPLAKWY SESOUEVWY;

9. Eivalanodotikdtepn n oUYXPOVIOUEVN HETAS00N YNPLAKWY dedouévwy arnd tnv
aocuyxpPoOVvIoTN;

10. MNMwg priopoupe va eA€yEoupe av n TAnpogopia rmou AapBdavel o SEKTNG eivatl
{dla pe TV MANnpogopia TTou OTEAVEL O TIOUTOG;

11. Avixveuovtal ta Aden katd tn petddoon dedouévwy Kal, av val, dlopbwvovTtal;

AEAOMENON
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v

>to yvwaoto Gekabiké ouotn-
pa apiBunang xpnaiponoloUpe
ta 6éka wnpia O, 1, 2, .., 9,
oe avtiblaotoAn pe to Suabi-
k6 oguotnpa apiBpnong oto
onoio xpnaiponoloUpe pHovo ta
wneia O kar 1.

To bit, N pikpdtepn povaba Be-
Bopévwy, 100buvapei pe gvav
naApé orpatog f e €va an-
peio oe KANOIO payvnTIKo HETO
nou eival ikavé va anoBnkeu-

oel to Buabiké wnepio O R 1.

o

Maénpa 2.1:

2.1.1 Eicaywyn

Onwg avapepape oto KepdAhatlo 1, n mAnpo@oplia, tou otnv oucia ouviotd orjua,
prtopel va eival ortolacdnAnoTte HoOPPNG: LA OAIa OTO TNAEPWVO, N EIKOVA TTIOU AA-
Bdvel pa kduepa anod €va BIVTEOTNAEPWVO, KATIOLO TIANKTPOAOYNUEVO U)VULIA OTOV
NAEKTPOVIKO UTIOAOYLOTT, €va Jrvupa TnAgeopoloturtiiag (fax), uia t.otooeAida (WWW
page) anod nepujynon oto Aladiktuo (Internet) kal YEVIKWG oTIdNTIoTE AANNO Hrtopel va
SlakivnBei péoa o €va cuotnua pe tn popPpr] dedopévwy (data). Tadedopéva, ou
arnoteAoUV TO AKATEPYAOTO TMANPOPOPLAKO UALKS (Keluevo, ypadlkd, elkova, NXog,
Bivteo KTA.), pnopel va eival eite aveEdptnta to €va and To AA\o eite va ocuvdudlo-

Tdon (Volt)
YUnAd nAektpikd woodlvapa (=1)
1 1
+ 5..., ............................................
0 0 0
0 ;
Xpodvog (usec)

XapnAd nAektpikd looduvapa (=0)

2oynua 2. 1: To Svadiko (yneLorxo) oo

vtat ueTta&U toug. H Baoikr povdda dedopévwy eival To duadiko yneio (binary digit),
To ortoio avagépetal dlebvwg wg bit kat taipvel duo Tipeg, 1 kal 0, ocUupwva e To
duadikd ouotnua apiBunong mou €xet Baon To 2.

Téoo katd v ernegepyaocia Twv dedougvwy 600 Kal KaTd TN PUeTAd00Y) Toug Ta Ynopia
naplotdvovtal pPe NAEKTPIKA .oodUvapa (TTaApoUg) UPNAAG ] XaUNANG otdbung. 'Etol,
yla tnv napdotaon Twv dedoUEVWY O NAEKTPOVIKO UTIOAOYLOTH], €va onua UPYNANG
oTtdduNg (.. +5 Volt) maplotdvel to duadikd Yneio 1, evw €va orjua XaunAng otdo-
uNg (r.x. 0 Volt) To duadikd yneio 0 (oxnpa 2.1).
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2.1.2 KwdiKotmmoinon 3£€30HEVWV

>Ta TNAETMIKOWVWVIAKA cuoTtruata Ta dedopgva napouactddovral Je Tov (dlo TpoTto
TIOU arnelkovifovTtal Kal 0To ETWTEPLKO eVOG NAEKTPOVIKOU UTtoAoYLoTH. ZuvdudlovTtal
KATtd onddeg, ouvnBgoTtepa TwV 8 duadikwV Yneiwyv, Toug YVwoToUg XAPAaKTHPEG
(bytes), oL omtoiol cuviotouv TN BAon TwWV KWIKWV TIapAcTAONG TWV APLOUWYV, TWV
OAPAPLOUNTIKWY XAPAKTIAPWYV, TWV EBIKWYV CUMBOAWYV KTA. KAl artoteAoUV Ta oCUoTATL-
KA otolxeia Twv dedopévwy. Emopévwg o KWdikag eival €éva ouvoAlo and cUpBoAa
Kal kavoveg ol ortoiol pag BonBouv va mapaocTtriooue KArola Anpogopia. Ztouqg
KWOIKEG KABE XapakTrjpag avtiotolxel oe €évav katl povadikd aApapnTik 1) aplOunTL-
KO Xapaktrpa, og €va onpueio otiEng, oe €va e1d1kd oUBoAo KTA. NvwoTtol KWdIKEG,
ot ormtolol ipoodlopifouv TN Ppovadikr TTapAcTaoT eVOG XAPAKTTPA UE OCUYKEKPLUEVO
aplBpud duadikwyv Yneiwyv, eival ot kwdikeg ASCII, BCD katEBCDIC.

Ewdkdtepa, otov KWAIKAASCI xpnoyortolouvrtal erttd duadikd Ynoia (tpavdiotop),
pe Ta orola propoupe va mapactriooupe 27 (dnAadr] 128) dla@opeTikoUg XAPAKTN-
PEG. ZUVOTTTIKA, 0 KWAIKAG TIEPNAMBAVEL 26 KEPaAaia AATIVIKA YPAuUATa, 26 HKpA
ypduuata, 10 aplbpoug, onueia otiEng, ocuppBoAa kat 33 elldlkoug xapaktrpeg. Ot
eldIkol XapaKTrpeg XpnoortiolouvTal yid TO SlaxwPLlouo TNG MANPogopiag, Tov EAey-
XO TNG EMKOVWVIAG, TOV EAEYXO TWV CUCKEUWYV KTA.

‘Opwg n avdaykn va rapactadouyv Kat AANOL XAPAKTAPEG, OTIwg Yia tapddelyua to
AAPARNTO HLaG AANNNG YAWOOAG KTOG artd TNV ayyAlkr, odrjynoe otn dnuioupyia tou
ETMEKTETAMEVOU KWIIKAASC//. ZToV KWAIKA auTd XPNOLOoTIoOIoUVTAL OKTW SUadIkA Yn-
@la katenmoug&vwg propouyv va rnapactabouyv 28 (dnAadr| 256) SLlapopPEeTIKOl XapaKTr-
peqg. MNamnv EAAAda n enéktaon tou ASC// ota oktw duadikd Yneia ovopdletat EAOT
928 kat €ytve arnd tov EAANvikd Opyavioud Turtortoinong. Ot ipwtol 128 Xxapaktmpeg
elval oxedov duolol pe Toug avtiotolxoug Tou Kwdlka ASCI/, evad oToug eMOEVOUG
128 €xoupe Ta EAANVIKA Ypdpupata (kepalaia kat pukpd). Agidel va onpuelwdeil mwg o
ENOT 928 €xel uloBetnBel amnod to Alebvry Opyavioud Tunortoinong (/ISO: International
Standards Organization) kalt avap€petal wg /SO 8859-7. 210 €&ng, étav 6a avapepod-
paote otov KWOIKAASCI/I, 6a evvooUlE TOV ETIEKTETAMEVO KWILKA.

‘Evag dA\og Kwdlkag eivalt o BCD, tou xpnotporolel €€ duadikd Yyneia ywa v
napdotaon evog XapaKTAPaq, e aroTEAeoa va rpokUTttouy 2° (dnAadn) 64) dtago-
petikol xapaktripeg. Ol xapaktrjpeg autol aroteAouvtal arnod ta AATvikd ypdupata
(MkpdA kKat kepalaia), arod 28 eldkd oUpBoAa kat arnd ta onueia otiEng. Otav o Kwdt-
KQAG XPNOloTolelTal oTnV erikowvwvia, gva ernAgov Pneio mhatowwvel kabgvayv anod
TOUG 64 XOPOAKTINPEG, YVWOTO KAl wqg duadikd Yyngio ooTiuiag, mpokelevou va avl-
XveuTouUVv TUXOV OPAAUATA PHETADOONG MECW TNG TEXVLIKNG TNG SUASIKAG looTI{ag.

Enéktaon tou kwdlkaBCD ota okTtw duadikd Ynepia arotelel o kwdikag EBCDIC,
o ortolog rephapuBdavel AaTtivikoUg kKatl eEAANVIKoOUG XapaKTAPEG, kepalaia kal pukpdq,
eldlkoUg Xapaktnpeg kat onueia otiEng. O kwdikag EBCDIC de xpnoluoroleital ou-
XVA 0T HETAS0O0T SESOUEVWY, TIAPAMEVEL WOTOCO EvVAg ONHAVTIKOG KWIAIKAG, KUpIwg
AOYwW TNG eupeiag xpriong tou eEomnAlopou Tng eTtalpeiag IBM.

¥ 4
\

&
.

)‘1
-
”";;

b 4

—rR— -

Me €va tpaviiotop pnopoupe

va NapacgtAgoupe 2 Kataatd-
gelg, 6nAabny 2'. Me k tpav-
Ciotop pnopoupe va napaatn-
goupe 2% B1a@OoPETIKEG Kata-

OTAoEIG.

-

- ‘
p <

E

- 9

>Uppwva pe tov kbika ASCI,
K&Be oupPolo avuigtoixei ge
oktw Buabikd wnepia, Ta onoia
anoteAoUv €va xapakthpa.
Opwg atov EAOT 928, av kai
oplopEva ypdppata tou eAAn-
vikoU aAgafritou eival iBia pe
tou AativikolU, n napdotadn

toug Bev eival n i6ia.

[Na napdbeiypa, to ypdppa A
tou AativikoU aAgafritou na-
pIOTAvETAl PE TO XOPAKTHPA
0100000 1, eved tou eAAnvi-

KoUu wg 0100000.
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e

O puBpdg petdboong 6ebope-

vwv efaptdtal téoo ano to &i-
60og tou peagou petdboang 6o0
kal ané tig Buvatdtnreg tou
Bianobiapoppwtn nou undpyxe
gTov nopnoé kal oto BekTn.

2.1.3 NMepiodog evoecg duadikou Pngiou

S UVUPAOUEVN e TNV €vvola TNG peTtddoong dedopugvwy eival n repiodog evog dua-
SkoU Ynpiou. Onwg avapepbnke, Ta duadikd Ynoia nmaplotdvovtal OTo POopPEaA e
NAEKTPIKA loodUvapa 1) TTaApoug (uPnAoug, XapnAoug). OttaApoil autol petadidovral
He Kdrola XpoVikr Sidpkela tou eival otabepny. Enopévwg wg mepiodog (T) evog dua-
SkoU Ynoplou opileTtal n XpoVvikr dldpKela Tou TIAAoU (oxrpa 2.2). H repiodog evdg
SuadlkoU Yneiou avapeépeTal emiong kKat wg HRKog 1} didpkeila duadikou Yngiou.

MaApol
1 1
YWNAOL |--- - - s
0 0 0 Xpovog
XAUNAOL frmmmd -+ - - e b
T T
T=prkog duadikol Ynoiou

Zyniuo 2.2: Tlepiodog evog Svadikod yneiov

2.1.4 PuOuog HETABOONCG SESOHEVIV

‘Exovtag kabopioel Tn XpovVvikr didpkela evog duadikou Yyneiou, eival duvatdv va
0pPLOTE( TO TIPWTO XAPAKTINPELOTIKS TNG YPAUMNG HeTAS0o0oNG, TToU eival o puOuég HETA-
doong dedopévmwyv. Mpdkerral yia Tov apldud tTwv duadikwyv Yneiwyv rou torobetel o
TIOUTIOG OTO PECO METADOONG avd povadda Xpovou. Erneldr) wg povdada xpovou Bew-
pouUpe ocuvr|Bwg To €va SeUTEPOAETTTO, O PUBAG HeTAd0ONG SESOUEVWY HETPLETAL OE
apIOpo6 dUuadIKWV YPneiwv avd deutepOAenTo (bps: bits per second).

Emopévwg, av €évag rmourndg petadidetm duadikd yneia avd deutepOAertTo, TOTE O
PUBUOG HeTADOONG TNG YPAUMNG Ba eivat m duadikd Yynepia avd deutepOAerTo 1,
arnhouotepa, m bps. Turikég TIUEG puUBPOU petddoong eivatl ot: 2.400 bps, 9.600
bps, 14.400 bps, 33,6 Kbps, 56 Kbps, 2 Mbps, 10 Mbps, 34 Mbps, 155 Mbps kat 2
Gbps.

Mapadeiypa 1|

TI'a pvOUS6 petadoorng 2.400 bps amatteital pop€ag mov va evalddooel To orjpa
Tou (8nAadn va €xelt ovxvotnta) 2.400 pop€g Tto SevtepSAento. TNV nepintwon

avutr] 1 nepiodog evog Svadikov wrgiov Oa etvar:
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T= 1 :—lsec: 0000416sec 1 416 psec
v 2400
JSrov:
T = n negptodog evig SvaSikoU Pnpiov Kat
V= 0 aplOp6g TV eVOAAQY@DV TOL CHHPATOG.

Enmopévmg, av évag mopnog otéAvel pia oelpd aré Suadika wrepia ta omoia £€xouvv
xpoviky Siwdpkeita T sec to kaO€va kol Katd T petddoort] tovg xprnotpomnotei M

AOYKEG 0TAOpEG, TSTE O PLOPGG petaddoong S pnopel va o0el ané Ttov Téno:
1
S==[bg, M
T 9,

JSrov:
S = o pLOPGGS petddoong SeSopgvwy,
T = n xpovikn Sidpkrera kKGOe Svadikov Prpiov Kat

M= ot oTtGOpueg mov XPnot1onotovvial Katd t) petadoor).

Mapadeiyua 11

Eav évag moprmsg xprnoiporotel 2 Aoylk€g otabpueg yia T petadoor), eved KGOe

Svadiké wneio Stapkei 29,762 psec, tdte 0 PLOPGS petGddoorng Oa etvar:

= WDOQZZ = 33.600 bpS

Eitval paveps 61, yra va av&nbdet o puvOuség petadoong oe €va Kavaldl, apkel o
ITOPIIGG va OTEAVEL TA SLASIKA P Pla pe PIKPSTEPT IIePTodo To KabEva 1] va Xp1)-
olporotlel IeEPLOcOTEPESG AOYIKEG oTaOueg. BEBata o puOpsg petadoong etvatl €va
TEXVIKG YOPOKTIPLOTIKG, IOV ££apTATAL IS TNV TEXVOAoyia Tou popEa.

ZNHUELDGVOLPE GTL, av 0 popEag €xel Suvatstnta petddoong 2.400 bps kal xpnot-
MLOITOLETTAL YO T1] LETAPO PG XAPOAKTPwV ASCII, yia tnv napdotaot] T®V onoimy
amatrtovvral 8 Svadikda pnepia yia kabe yapaktipa, tote og £va SevtepSAento Oa

petadoovv:

JSrov:
S= o pvONGSg petadoong SeSopevwy oe Bps (Bytes per second),
Q= n SuvatdnTa PeTdd001 g TOL POopPEa oe bps Kot

n = 1o TAN00G¢ TWV PrPimV TOL YOAPAKTIPA.

F\

=

Ytnv wnoiakr petdboon ol
Aoyikég otdBpeg eival 2, o
naApog yia to Aoyiké O kai o
naApog yia to Aoyiko 1.
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- )

2.

=

\

—

H povdba baud 6e xpnoipo-

noleital ouyvd, ae avtibiaotoAn
pe tn povdaba bps, nou eival
noAU yvwaotr kal €xel oame-

oTEPO VONpa.

2.1.5 XwpnTIKOTNTO YPAHHWV ETMKOIVWVIACG

Onwg eivat yvwotd kat and to Mdénua 1.2, n xwpenTikeTnTa (capacity) ekppAalel
duvatdtnTta PHETAPOPAG TWV SESOUEVWYV ULAG YPAMMNAG ETIIKOWVWVIaG Kal opileTal wg
TO MEYLOTO TIOCO TWV TMANPOPOPLWYV TTIoU Urtopei va petadobel dlapeoou NG YPAUUNAG
auTtng KAtw arnod Wavikeg ouvonkeg. Emeldn n uikpdtepn povdada nAnpogopiag rou
Xpnooroleitat eivat to duadikd Yneio, n duvardtnta autr eival BoAlko va ekppale-
TaL oge pUBUS petddoong, dNAAdY og aplBud duadikwv YnPiwv avd SeuTtePOAETITO
(bps), Tou propel va petagepel n ypauur. Pucikd autr) n nAnpogopia, ue autr ™
Hop®1n], peTABLBAlETAL OTO HECO HETADOONG, OTIWG YIA TIAPASELY LA |UILA TNAEPWVLKT
YPAUMUN, TIpOKELLEVOU va dlapoppwBouv tTa Ynplakd dedopgva oe kAarolag LopPnqg
NUITOVoELdEG orjua (PEpov) Kal va petadobouv.

YTIAPXEL TIEPLOPLOUOG OTN OUXVAOTNTA TOU avaAoylkoU ON)UaTog Ttou urtopel va pe-
TapepOdel. MNa nmapddelyua, OTIG KAVOVIKEG TNAEPWVIKEG YPAUMEG eival yvwoTd OTL
To 6plo autod Bploketal otnv rieploxr) Twv 3.000 Hz (oxnua 2.3). Ot apXIKEG TEXVIKEG
eneTpenav SIAMOPPWOELG TOU evOg duadikoU Yngpiou avd KUKAO NG BeueAlwddoug
PE&poucag ouxvaTNTag, Le arnoteAeoua gévag diartodlapoppwtng (modem) twv 1.200
bps va xpnowuoroleitar and popga twv 1.200 Hz dtapoppuwvovtag €va Povo duadikd
Ynoio avd kUkAo. NedTtepeg TEXVIKEG eTETPeP AV TN SAUOPPWOT TIEPLOCATEPWYV dua-
SKWV Ynepiwv avd KUKAO TNG pEpoucag ouxvotnTag, Le aroTEAECHA SLATodLaoP-
PWTEQ TWV 2.400 bps, mou xpnotuorotodv popeig Twv 1.200 Hz, va dtapoppuwvouv
dUo duadikd Yneia avd kKUkAo. Avdloya, dlarodlapopPpwTeg Twv 4.800 bps, TTou
XpnotuortoloUv gopeig Twv 1.600 Hz, dtapoppwvouyv Tpia duadikd Yyneia avd KU-
KAO, eV dlarnodlapoppwTeg Twv 9.600 bps, TTou Xpnouortiololv gpopeig Twyv 2.400
Hz, dtapoppwvouy téooepa duadikd Yngpia avd KUKAO.

Volts

AWAN
VVV

Evag kUkhog
1/50 sec (Eupwrm)
1/80 sec (H.M.A)

Zyniua 2.3: O KOKAOG eKppalel THY aTooTAoN
HETOLD ODO O1OOOYIKDOV IGOOVVOLDYV CHUELWD Y
TOL KUHOTOG

H p€pouca ouxvoTnTa, Onwg neplty pAPTNKeE napandvw, aroteAel Eva dA\o Blaite-
PO XOPAKTNPELOTIKO TNG YPAUMUNAG HETAPOPAG SESOUEVWY, TIOU AEYETAL ETT{ONG KALPUO-
HOG SIapOPPWHEVOU OHHATOG 1] pUBNOG onuaTodoaiag (baud rate). Mpdkertal yia
ToV aplOud TwV AAAAY WV TNG TAONG TOU SIAHOPPWIEVOU OTIUATOG avA SeUTEPOAETTTO,
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Tou petpletal oe baud. Enmopgévwg og éva ouotnua petddoong OTo OTtoio XPnolo-
TroouvTtal Povo dUo oTdBueg TAONG 0 PUBUAG peTAdooNg Suadkwyv Ynepiwyv, Ttou pe-
TplETAl o€ bps, Ba eival icog pe To pubud onuarodooiag, Ttou petpletral oe baud.

3TO XWPEO TWV UTIOAOYLOTWYV oL dUO OpoL, pUBUOG pHeTddoong (bps) kKal pubudg onua-
Todoolaqg (baud), mapouacidfovtal cuxvd wg CuvwWVURoL. AuTto de dnuoupyel TipoBAN-
pa, apkel ol dpol autoli va xpnolporotodvtal pe ouvérnela. Na napddeypua, 6a pro-
pouoe kdrolog va avapepBel looduvapua oe diartodlapoppwtr] Twv 9.600 baud 1y
Swarodiapoppwtr) Twv 9.600 bps rou xpnotuorolel popga Twv 2.400 baud, evvow-
vtag TV Unapén tecodpwyv oTabuwV (AAAaywyV TAong), TToU ETUTPETIOUV TO TIEPACA
TeoodpwVv duadikwVv Yn@iwv avd KUKAO og popea ouxvotntag 2.400 Hz.

Mapadeiypa 111

Av éva obotnpa petdSoong Xprotornolel TEoogPls OTADPeEg TAONG yia T PETA-
5001 TOL SIAPOPPOPEVOL CIPATOG, TOTE KAOE petaffoAr] TOL SLAPOPPWPUEVOL O1f-
potog priopet va peta@epet 0o Svadika pneia. Enmopévmg o puOpség petadoorng
SeSopévov Oa etval SIMAGGLOG TOL PLOPOT PETAS0O0TG SIAPOPPOPEVOL CIJRATOG.

T'a nopadetypa, av to SIoPopPoREVO oo aAAdlel V0 otdOpeg tdong kabe

10 ms (oxfpa 2.4), téte cVppova pe Tov téro S= (%) og,M Oa éxovpe:

1
S=——— [og,2 = 100 bps

0,010
SnAadn] o pLOPGS TOL SLOPOPPWHEVOL O PATOG 1] PLOPGS onuatobooiag Oa eivat
100 bps. O puOPSs avtég Surdaocialetal, av ava 10 ms to Stapoppwpévo onpa
aAAalel 4 oTGOPES TAONG, APOV e EPAPHROYT] TOL (810U TOITOL HPOKUVIITEL OTL O
pLOMGS onpatoSootiag etval 200 bps.
SUVENIMG O€ CLOTIPOATA KOSIKOTIOTNO1)G RE ITIEPLOCSTEPA A1I6 VO eni{riedSa tdong
prropotpe va metiYouvpe vipnAStePouvg puORoOvs petddSoong.

Q\,IG}\OY[KO’/\ NNANANNNANNAN
NHa VVVVV V VVVV

«10 msec.,.

Baud 1 Baud2 Baud3 Baud4

2o 2.4: PoOuog netddoons ormddolog tov
PpLEUOY onpaTodociog
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>NV nPEAE&n, Tov TEAIKS XPrjoTn ToV evalaPEPEL O PUBUSGG HETAS00NG TNG WPEAIPNNG
N KaBapnig mMAnpogopiag. Mpdkerral yia Eva AANO XApAKTNPELOTIKO TNG YPAUUNG Ue-
TAdoong, To oroio ekPPAlel ToV APLOUS Twv Suadikwy Pneilwv MANPo@opiag mou To-
moBetel 0 TTIOUNOG 010 pEoOo peTddoong. Na nmapddetypa, urtoB€tovrag OTL 0 PUBUOG
peTddoong dedougvwy eivatm bps, dnNAadr| dtL oe €va SeUTEPOAETTTO ETAPEPOVTALM
Suadikd Ynolia, evvooupue 6Tl ota Ynpia autd urtdpxouV Kal TipooBeTeg MANPOPOpPIEg,
onwg eivat ta Yneia ekkivnong kat TEAOUG TNG PETASOONG, AV TIPOKEITAL YIA ACUYXPO-
vioTNn PeTAdoon, 1) Ta Yneia cuyxpoviouoU, av TIPOKEITAL YIA CUYXPOVIOUEVN HETADO-
on (Mdénpua 2.4), ta ynepia eAeyxou oPaALATWY KTA. ETTopgvwg N w@EALn TANnpogo-
pla ou petagépetal katevdlaPepel TEAIKA To Xprjotn dev eivatm duadikd Yngpia aA\a
Alyo ukpoTepPN.

Mapadeiypa 1V

3V aocvyXpoviotr emKoOWw®via, pe €va pneio eKKivnong kat €va pneio t€Aovg,
KGO yapaxtijpog (byte) armontet 10 Svadika yprpia (8 +2). Apot Aourév ota 10 Sva-
SIKA Prpio ta 8 cLVIOTOVY TNV WP EALU AN popopia, avaloya ota 1.200 Svadika
pneio 1 o@eAtpn ninpogopia Oa etvat 960 Svadikad prneia. Enmopévomwg, yia puo-
ot petadoorng 1.200 bps, o puOPGs petadoon g tng nAnpogpopiog Oa etvart 960bps.

Onwg avaggpbnke oto Mdbnua 1.2, otnv nepiimtwon tTNg YnPplakng petdaddoong n
XwpnTikoTNTa C ag ypauung petadoong opifetal wg o HEYLOTOG pUBUOG peTADSO-
oNng Yn@plakwyv dedoEVWY TToU dev evexel opArpa. H xwpntikdtnta eivat otevd cuvu-
paopuévn e To eUpog fwvng, To oroio petplEtal oe Hertz kat ekppddel tn dtagopd
avdpeoa otn JEYLOTN KAl OTNV eEAAXLOTN ouxXvoTnTa oTnyv orola prtopei n ypauun va
peTAdwoel. TNV neplnmTtwon autr] To eUpog wvng ekPPALZEL TO UEYLIOTO APLOUO TWV
SuadIkWV Ynepiwv rmou propouv va petagpepBoulv HEow ToOU KavaAloU otn povada Tou
XpPovou. Enmopgvwg évag mournog pe pubud petddoong ico A kpdtepo arnd To eUPog
VNG Tou KavaAlou Ba propgoel va PeTadwoel XwpIlg opAApa tny nAnpogopia. Eav
0 PUBMOG PETADOONG TOU TtouTtouU eival peyaAUtepog, TOTE N Anpogopia 8a ptdoel
oTOo 3€KTN AavBaopugvn, Xwpig autdg va propei va tn dtopbwaoel.

>NV 1Bavikn epimTtwon Tou kavaAtoU xwpig 86pufo, o Tumnog Tou Nyquist diveln
XWENTIKATNTA TOU KavaAloU wg:

C=2"B-log,M

dorou:

M= 0 aplBudg TwV SlAPOPETIKWYV kKataoTdoewV (0TdBueg TAONG) TOU OYATOg,

B= 10 €Upog VNG CUXVOTNTWYV TOU KavaAlou oe Hertz kat

C= n XxwpnTIKOTNTA TOU KavaAlou oe bps.
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Mapadeiypa V
Se €va KavaAl xywpic O6pupo, pe ebpog (v 3 KHz (tumxkn T yio TNAEPmVIKEG
YPOPPEG) Kal VO S1aPOPETIKEG KATACTACELG CIIATOG 1] XWPNTIKSTNTA Oa etvat:
C =2-3.000-log,2 = 6.000 bps
Enmopévmg éva xwpig 06puvpo kavair 3 KHz Sev prmopei va petaddoet Svadika
ocnpota pe puoOPs peyalvtepo and 6.000 bps. e nmepintworn mov vapyelt OSpuv-
Bog, n katadotaor xeipotepevel APECH®S. ‘Onwg avapepOnke kat oto Madnua 1.4,
o O6puvBog vmoAoyiletal arré To AGyo Tng 1oXV0g TOL GIATOG IMTPOG TNV 1oXV TOL
Oopvpouv kat ivetar and tn ox€on:
SNR = 10 log, (S/N) db
H ox€on mov npooSiopilel To PEytoto puoOus petaddoong, SnAad tn X®pnTikeTn-
T, kot rmeptAapfavel to 06pvPo Sivetar ands to Bedpnpa tov Shannon kat etvat:
Max_Bit_Rate = C= B log, (1+S/N)
Srov:
B = 1o gbpog touv kavadiot (ce Hz) xat

S/N = to SNR (o¢ decibel).

Mapadeiypa Vi
“Eva kavaAtr mov yprjotporolet e6pog {dvng 3 KHz kat SNR oo pe 30 db, 1 S/N=10?
(TUIMKEG MOPAPETPOL YA A AVOAOYIKT] THAEP®VIKY 0UVVEe0T)), Ot £Xe1 XOPNTIKGTI-
o
C = 3.000-log,(1+1.000) = 3.000 - log,2'° =
= 3.000-10-log,2 =3.000-10-1 = 30 Kbps
ZTNV HNpaypatikSTTta SPmg 0 puopog petaddoorng SeSonEvmwy og TETOLA KavAaAia

Sev vniepPBaiver ta 9,6 Kbps.

Mapadeiypa Vil

Av éva kavaAl €xet eVpog {dvng 3 KHzkatSNR 20 db, t6te 1 pé€ytotn xopntiko-

TTta Tov Oa etvar:

C = Blog,(1+S/N) = 3.000 log,(1+S/N).

75
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‘Opwg:
SNR =101log,,(S/N) = 20 = 10log,, (S/N) < log,  (S5/N)=2 < S/N = 100
2 UVENIMOG:

C = 3.000 log, (1+100) bps [119.975 bps

= A£€Ee1g TTOU TIPETTEI Va Oupapai

Aedougva, mMAnpogopia, duadiké Wnegio (bit), xapaktripag (byte), Kwdi-
Kag, mepiodog duadikoU Ynepiou, pE€pouca ocuxvoTnTa, pubudg dlapop-
PwEvou onrjpaTog (baud), puBUOG HETASOONG TIANPOPOPIAG, XWPNTIKO-
TNTA, WPEAN TIANPOPOopPia.
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Mabnpua 2.2:

2.2.1 Mop@PEC HETASOONC OESOHEVWIV

H ypapuun erukowvwviag eivatl éva péoco To ortolo HETAPEPEL TIAN-
pogopieg oe €va diktuo erikolvwviag dedougvwy. Emeldn n ypap- —
M eTUKOWVWVIaG peTapgépel OedoEvVa, OCUXVA ava@EpEeTal Kal WG A0pugopog
YPAUUN SES0OUEVWY 1] YPAUUN HETADOONG ] ATAWG YPAUMU. UV -
Bwg N ypauur arnoteAeital and €va 1 neploodtepa KavaAla, e N
KABe KaAvAAL va peTa@Epel TIANPopopieg pog ™ Mia 1} TNV AAANn S: ‘2

s 2

Aopugopikr
Kepala

2 /; i

, , , , , Aopugopikr
KateuBuvon TG YPAUMNG. Mevikd Kal oge oxe€on e TNV KateuBbuv- Kepala -
N

on Twv dedopuevwy propouv va avayvwplotouyv Tpia €(dn, Tou Tie-
pypdgovTtal OTn CUVEXELD.

v" MeTddoon povOomAeupng KATelbuvong (simplex): X’ autn
N HOPEPr] LETAS0O0NG OL TIANPOPOPIEG KIVOUVTAL TIAVTOTE JUOVO
TPog TN pia kateuBuvon. H petddoon autr Aéyetatl aniAwg
Kal HovATTAEUpPN 1] HOVO3popn. Napadeiypata TéTolag pHop-
PNG petddoong arote AoV oL LETASOOELG EKTIOUTING, OTIWG
elval T.X. ol padLOPWVIKEG EKTIOMTIEG, OTIOU N TIANnpogopia
petadidetal mdvra arnod 1o PASOPWVIKO TIOUTO TIPOG TOUG
SEKTEG ] N ATtOOTOAN dedOEVWY AT €vaVv NAEKTPOVIKO UTIO-
AOYLOTH TIPOG KATTIOlA TEPATIKY dLdTagn.

AvéBa ota

20.000 médla

& / &7
eL

v" Mn Tautéxpovn HETASooN AUPITTAEUPNG KATEUOUVONG (half
duplex): ESW ol TIAnpogpopieq propouUv va KivoUvTtal KAl Tipog
TIQ SUo Kateubuvoelg al\d OxL TauToxpova. H petddoon aut)
AEYETAL AMAWG KAl NUITTAEUPN 1] BN TAUTOXPOVH ANQPidpo-
HN. KAaokd mapddetypua pag tértolag petdadoong aroteAel
0 aocUpPMATOG, OTIOU O EKACTOTE OMIANTAG TIPETIEL TIPWTA VA
OoTAUATAOEL VA WG, AEyOoVTag TO YVWOTO «Overs, yld va JUTto-
pP€oel 0 AAN\OG va pArioel. O Xxpdovog ou araltteitat yia tnv
aAAayT] TNG KAteUuBuvong Por g TWV TIANPOPOPLWV OVOUAle-
TaLXpovog emavemoTpoPnig (turnaround time).

v' Tautéxpovn HeTtddoon ap@imAeupng kareuduvong (full
duplex): Ztnv neplittwon autr] oL TIAnpogopieg urtopouv va
KivoUvTal TauTtdxpova Kal Tipog Tig dUo kateuBuvoelg. H ue-
TAdS0o0on auTrh AEyeTal AnMAWG KAl AHPITTAEUpN 1| AHPiISPouN.
KAaO1KS MapAdetyua auTtrig NG Hop@rig HETASoong sivaln 2)0ua2.5: Hopodehuotouetdooons
TNAEQWVIKN ETIIKOWVWVIA, ATIOU Kal oL U0 CUVOUIANTEG UTTO- HOVOTAEOPNGS, NUITLAEOPIS 101 GUPITAELPNS
poUuv va pAouv Tautéxpova. In HETASoon auTr eite urtdp- KOTEBOVVOTIS

ECJ
D =it

Zuvdpopntig A Zuvdpountig B
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i .

H onpaaoia tng napdAAnAng pe-
tdboong €ykeital ato yeyovog
ot ta Buabikd wnepia evog xa-
paktrpa petabibovtal 6Aa padi,
av kal ol {6101 o1 xapaktrpeg
petabibovtal o €vag petd tov
dAAo (oeipaikd).

2 4
=

H napdAAnAn petdboaon 6ebo-
pévwv ouvBeéetal Pe tov kata-
HEPIOPO TOU XWPOU, EVW N
OEIpaikr) HE TOV KATAPEPITHO

TOU XpOVvou.

XOUV SlapOPETIKA KUKAWMATA AN\YPNG KAl EKTIOUTTG lTe dnuoupyouvTal AOYIKA
KavdAAla yia A\jn Kat eKroprr] oto 3o péoo petadoong. Evvoeital étL otnv
APPIMAEUPN HETADOON BV UTIAPXEL XPOVIKF KOBUOTEPNOM (XPOVOG EMAVETIOTPO-
Pr1Q) Yla TNV aAAayn Tng Kateubuvong porg TwV TIANPOPOPLWV.

310 oxrjna 2.5 anelkoviCovtal €va mapAadetyua PLovorAeupng HeTAdoong, &va nui-
TIAeUpPNG Kal €va auPimieupng.

2.2.2 Tpomol PYnPraknig HETAS0ONC SESONEVWV

2.2.2.1 MNapaAAnAn peTG300N SESOHEVWIV

Qg mapAAAnAn perddoon (parallel transmission) voeital N opadikr peTapopd Xxapa-
KTNPWV. TNV PneLlakr) LeTddoon UAoTIoLETAL UE TNV TAUTOXPOVN LETAPOPA TWV duadt-
KWV Yneiwv kabe xapaktmpa (oxnua 2.6a). Katd cuvenela yia ke duadikd yngio tou
XAPAKTINPA aPlepwVETAl LA WBlaitepn ypappur] HeTddoong. XtV npd&n Ouwg Xpnoylo-
TtoloUvTal KAAWSLA TIOAAWYV AywY WV, TA OTtola ETUTPETOUV TNV TAUTOXPOVN SIEAEUCT) TWV
YNPLOKWY CNUATWY. TO HEYANO HELOVEKTNA TNG TIAPAANANG peTddoong eival To peyd-
AO HKOG TNG KAAWS{woNng rnou anarteital, e aroteAe-
opa TNV av&nomn Tou KOoTOoUG TNG oUvdeoNng. Z€ avTidla-
OTOAN, TO BACIKO TIAEOVEKTN A TNG METADOONG AUTNG El-
Val O UKPATEPOG XPOAVOG UETAPOPAG TwV OSESOUEVWY O
oUYKpPLoT) e auTOV TNG OELPAIKNG HETAS00NG.

oo}
O

Xapaktpag (

\1001

H mtapdAANAN petddoon xpnoiuoroleital eupudtata SIKOL‘ 43
oTnV erikowvwvia peta&u TNG KEVTPLKAG povAadag evog l l
OUOTAMATOG NAEKTPOVIKWY UTIOAOYLIOTWYV KAL TWV TIEPL- ‘ 1 0 1
(PEPELAKWY TOU povAadwy, OTtwg eival yia mapddetypua
Ol EKTUTIWTEG, Ol Talvieg, ol dlokol, oL YNPLaKEG KApE-
Peg KTA. OLTIEPLPEPEIAKEG AUTEG CUOKEUEG TIPETIEL VA
Bplokovtal og kovTivr arndotaon (CuvrBwg UKPATEPN
ano 15 p€rpa) ard TNV KEVIPIKA povada. e TEtola ano-
otaon N MapdAANAn petddoon uropel va retuxel uPnAoug pubpuoug, evw eival evde-
XOuEVO va dnpoupynBouyv TipoBArjuaTa, oo n arndotaoT JUEYAAWVEL.

its)

1

O‘——E—O
o——0O

1

Zonua 2.60.: ITopdlinin
HETADOON TANPOPOPIOS

2.2,2.2 Zeipaikn peTA@doon dedopEvuv

>Tn og1paik HETASdoon (serial transmission) YNPLaKwyv dedop€vwy Ta Suadikd Yn-
pia kdBe xapaktrypa otéAvovtal dladoxIKd, To &va UETA To AA\o (o oelpd), arnd Tov
oS OTOo JEKTN, dlap€oou UdAG YPAMMNG eTkovwviag (oxnua 2.60B). Mapd to yeyo-
VoG OTL he TNV TIAapAAANAN cuvdeon n petagopd Twv dedouevwy eival taxutepn, N
oelPAikr HETAS0O0N XPNOLIOoTIolETAL TIEPLOTATEPO, EMELDN:
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v' Antartouvrtal Atydtepol aywyol arnd 6,tL otnv MapdAANAn petddoon, Je
ATOTEAEC A VA UELWVETAL TO KOOTOG oUVSeEONG.

v Hu@plotdpuevn napapdéppwon ToU CHUATOG KATA TN HeTapopd TNG TIAN-
pogopliag eival pikpdTtepPN anod 6,TL oTNV NMAPAAANAN petddoon.

Xapakmpag (8 bits)

10011001

3>TIGQ oelpaik€g oUVOEDELG XPNOoLoTIoloUvVTal KAAWSLA TA oTtola ETITPETOUV TN
SlEAeuoN TwV dedougvwy pgaga arnod €va uovo aywyo. H petapopd dedouevwy

1 KaAAWdL0

elval apyr], aAAd To onua eA€yxeTal arod ToV TTIOUTO Kal TIEPVA TO UETO E TIG h 1 0 0 1 1 0 0 1‘

MIKPATEPEG KATA TO SUVATOV TIAPAOPPWOELG. ATtO TO SEKTN XPNolomoleitaln

{dla TeEXVIKN, UE TOV avTIioTPOPO SUwG TPOTI0. APpoU Ta dedougva ou AaBAvo-
vtat eivat pa oelpd and duadikd Ynopia, 8a npernel va eival yvwotd To onueio
Tou TeppatifeTal €vag xapaktrjpag kat apxifel o endpuevog. INa to okord autd
otn oelpaikn petddoon epappolovral SUOo TEXVIKEG, N CUYXPOVIOUEVN Kal N
aAouyXPOoVvIoTNn PETASO0ON. e KABE TePIMTWON 0 CUYXPOVIOUOG PeTa&U Tou onpuelou
ATMOOTOANG (TToudg) Kal Tou onueiou arnodoxrig (9€ktng) Tou orjuatog eival arnapai-
NTOQG.

Tdoo pe TNV €vvola ToOU OUYXPOVIoOoU ToU TtIoroU Kal Tou SEKTN oo Kal e Tig dUo
TEXVIKEG OELPAIKNG LETAS00NG dedoevwy Ba aoxoAnBoupe oTo eNMOUeEVO HAdBnua.

- i
A£€Ee1g TTOoUu TIPETTElI va Bupapupai

MeTtddoon povATIAeUPNG KATEUBUVONG, KN TAUTOXPOVN METAS0ON AUPIMAEUPNG

KateUuBuvaong, TAUTOXPOVT UETASOOT AU@MAeUPNG KATEUBUVONG, TTAPAANNAN LEe-
TAdoon, oelpaikr] petddoon. I
pv

l

2niuo 2.6 Zepairn
HETAOOON TLANPOPOPIOS.
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Maénua 2.3:

2.3.1 Eicaywyn

‘Onwg eivat Adn yvwoTd, yla va eival erurtuxng n Hetagopd tng rAnpogopiag and €va
onpueio og gva AN\o, TIPETEL va UTTAPXEL ouvepyaoia peTa&u Tou ToprouU Kal Tou JEKT,
SNAadr| o Xxpdvog arnooToANg evog duadikoU YWngiou ard ToV TTIOWTO TIPETIEL VA CUUTTITTEL
e TO XpAVOo avixveuong Tou peoou petddoong ard to d€kT. Mikp€g arnokAioelg ota ou-
omatTa XPoviopoU Tou TIourtoU Kal Tou 3EKTN cucowpeUovTal Kat Uriopei va odnyricouv
oe A\Yn eoPpaAugvng mMAnpogopiag r) kat og arnwAela dedougvwy. Avaloya e ToV TPOTIO
METAS00NG TWV JeSOUEVWY, EXOUV AVATTTUXOE! SIAPOPETIKEG TEXVIKEG CUYXPOVIOLOU TWV
KUKAWUATWY TOU TtIoUrtoU KAl Tou JEKTT, TIG OTtoleq kKatl 6a avaAUCOUIE OTI CUVEXELQ.

Mpv TipoXwWPErooUE QWG OTNV AVAAUTLKY TIapouaiaom Twv SUO TEXVIKWYV UETAS00NG
dedopgvwy, eival arnapaimmto va d00el 0 0pPLoUOG HEPIKWV EVVOLWYV TTOU Ba XPNOLoTTIom-
Bouv o cuvExela.

v' Opada (block) ovopdletal €va KPS cUVOAO XAPAKTIPWYV TTOU £ival ETOLUOL TIPOG
HETAS00M. TNV MEPITTWON UNVULATWY LE TIOAAOUG XOPAKTTPEG, ival SuvaTtdv TIoA-
AEg ouddeg va ouvioTtouv €va TTAaioio (frame).

v' Mpomopeudpeva duadikd Yneia (preamble bits) ovoudlovral ta duadikd ynoia
TIOU TIponyouUvTal TNG opddag dedoévwy kKal kKaBopilouv TNy apxr TNG.

v Mapendépeva duadika Yneia (postable bits) ovopdlovrtal Ta dSuadikd yneia rou
AaKOAOUBOoUV TNV oudda Sedopévwy Kal KaBopilCouv To TEAOG TNG.

Mia arnd TiIq BaoKEG arnaltroelg Katd Tn JETa@opd TwV YNPLakwy dedopevwy elivat n
OUOKeUT - OEKTNG VA YVWPIZeEL TO pUBOS PETASOO0MG KAL TIG XPOVIKEG OTLYMEG APLENG TWV
Suadikwv Ynepiwv rou otéAvovtal ard T CUoKeUN - TIouro. Ma 1o Adyo autd o0 Cuyxpovi-
OHOG LETAEU TOU onpeiou TIou OTEAVEL KaL TOU onueiou Ttou AauBdvel Tto orjua eival arapai-
TN IEoUNoBeoN, WOTE va NV UTtApEel eo@aApEvn AN 1] kat arnwAeta dedopugvwy. O
OUYXPOVIOMOG ETUTUYXAVETAL UECW KATAANAWY KUKAWUATWY XpovIooU, Ta oroia kabopi-
{ouv TO PUBS PeTASOONG KALANYNG OTOV TTIOUTO KAl 0To SEKTN avtiotola. Av, ylia rtapd-
detypua, o TIournog otéAvel Eva duadiko Yngio kdBe 10 ms, Ba Tiperel avtioToa o SEKMNG
va avixveUel To PECO PHETAS0oNG KABe 10 ms Kal KATA TIPOTI(UNoN oTn Jéon Tepitou g
SIAPKELaG EKTTOMTTIG eVOG duadikou Ynpiou.

Mapaseaiypa Vill

“Onowg paivetal oto oxrfpa 2.7, 0 GLUYXPOVIOHGS TOL ITOUIOU PE TO KT YIVETaL HECH
£VOG (POPEQ TIOL AVTIOTOIXEL O€ €va ITEPLOBIKS orjpa rteptéSov T. "ETotl 0 moprnog otéA-
ver ava SevtepoAerrto 1/T aplOps Svadikdv pneiov. TN'a napdadeypoa, otnyv mnept-
IITWOT ATOOTOANG SESOPEVWVY e pLOPS petadoong 1.600 bps, o mopég otéAvel

£va Suad1kS Prpio kAOe 1/1.600 sec Kot 0 SEKTNG TPETIEL VO EAEYXEL TO PECO PeTASO0-
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ong akptPodc kaOe 1/1.600 sec.

H xapaktnplotikr] dlapopd PeTa&uU TNG AcUYXPOVIOTNG KAL TNG CUYXPOVIOUEVNG UETA-
doong cuviotaTtal oTo YEYOVOG OTL OTNV acuyxpovioTn Ta dUo onueia erikowvwviag rpég-
TieL va Bplokovtal 0g CUYXPOVIOUO HOVO KATA TO XPOVIKO SIdoTna 1tou yivetal n petddo-
on Katn AN evog xapaktripd. To Xpoviko Sildotnua HeETAEU Twv SladoXIKWY HETADO-
oewVv dUO XapaKTrpwV eV €XEL CUYXPOVIOUO Kal Aéyetal Aepyog Xpovog (idle time).
AvTiBeTa, OTN CUYXPOVIOUEV METADOON TA ONEla TTOU eTIKOWVWVOUV TIPETEL va Bploko-
vtal oge SlapKr cuyxpoVviouo. MNa va erteuxBel autd, Xpnotuo-
Toleital a EEXwPLoTr YPAUUT) OUYXPOVIOHOU 1] EVOWUATWVE-
TaL N MAnpog@opia cuyxpoviouoUu ota dedougva.

>INV AcUYXPEOVIOTN HETASO0N Ol XAPAKTHPES HeETAdSISovTal - oy L ORISR OR )
€vagq - €vag, apouU SUwWG TPV Kal JETA arnd KABe XapakKtrpa |__ N Moo >

, , , , , : : : : i _I Xpdvog t
peETad0B00UV EIBIKA YN pla TTou onuatodoTtouv TNV Evapén Kat to - T
TEANOG TNG ArOOTOANG TOU, UE OKOTIO va e1doroinBel o arode-
KTNG Ttou taipvel To prvupa. AvtiBeta, ot CUYXPOVIOUEVT LEe-
TAS0ON Ol XAPAKTNPEG ATTOOTEANOVTAL CUVTIBWG KATA OAdEG. | | | ®opéag

SUupWVA E TA TIAPATTAVW, O CUYXPOVIOUOG OTN OELPAIKN Le- Z00Td onpiela mou mpértet
TAdoomn propel va eruteuxBei eite e acuyxpovio eite pe ouy- va rondtEL 0 Bens
XPOVIOUEVN HETADOON. ZTNV TIPWTN TEPTTWOoTm KABE XapaKT™-
PAG TOU pnvUpatog upiotatal aveEAPTNTO XELPLOUO, LIE ATIOTE-
Aeoua 0 SEKTNG VA EMAVACUYXPOVIZETAL QUETWG UETA TN AYn Tou. AvtiBeta ot deUte-
PN TIEPITTWOoN TO AAO MVUA, UTIO HOoP@T| TIAQLOIOU XapaKTrpwyV, petadidetal oav ouve-
XOpevn oelpd Suadikwy Pneiwv Kat o SEKTNG €XEL TNV euBUVN TOU CUYXPOVIOUOU KABe
eloepxoevou duadikoU Yneiou kat yia OAn N didpkela petddoong Tou rAatciou.

A
Téon V()

u] :

=

AgKTNG

2xnua 2. 7: Zoyxpoviopuog

Ouwg, aveEdptnra and 1o av n PeTddoon eival CUYXPOVICHEVN 1] aCUyXPOvIoTn, N
oelPAiKr) HETAS00M TIAPOUCLIAZEL OPLOUEVA, OTIWG Ba SoUpe og erndpeva Ladruata, po-
BAXjuaTa CUYXPEOVIOMOU PETAEU TToUTToU Kal SEKTT, Ta ortoia propel va dleuBetnouv pe
dlepyaocieq yvwoTteg wg:

v\ OUYXPOVIOHOG TTPOCavAaTOAIOHEVOG TTPOG duadiké Yynegio (bitry clock oriented

synchronization),

v\ OUYXPOVIOHOG TTPOooavaToAiIoNEéVOoG MTPOG XAPAKTHpPA (character 1| byte

oriented synchronization) kat

v\ OUYXPOVIOHOG TIPpOooavaToAiIopévog mpog mAaiolo (frame v block oriented

synchronization).

2.3.2 AouyxpovioTn peTa@Gdoon

H nahaidtepn kat o anAr] p€6odog petddoong ival N acuyXpovioTn HETAdoon
(asynchronous transmission). ZUugwva e tn pebodo autr, ta dedougva petadido-
VTAl PE TN Hop @] XapakTtripwV. O cuyXpoVvIoudg avAueTsa OTOV TIOUTIO KAl OTO JEKTN
yivetal pe ™ Bor)6sla Tou MaApoU apXng (pulse start) kalt Tou MaApgoU TépuaTog (pulse
stop) Tou MAALoLWVoUV KABE peTtadiddpevo xapaktrpa. Me Bdon toug rmaApoug au-
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ToUG 0 JEKTNG avayvwpifel TNV apxr] KAl TO TEPIA TOU eKAOTOTE eTAdISOUEVOU Xapa-
Ktpa (oxrpa 2.8). 'Etol, Katd mn Ppetddoon, Tplv and KABe XapaKtrpa UTIApXeL O
TIOAMOG APXNG, TIOU €XEL TNV TR Tou duadikou Ynegiou 0. To duadikd autd Yngio xpn-
ooroleital yia va eldorolr|oel To O€KTN OTL akoAouBouv ta urtdhotra duadikd yneia
TIou artoteAoUvV TO XapakTtrpa. Metd Tn HeTAS00T TOU XAPAKTH|PA AKOAOUBE( O TTAAAG
TEPMATOG, TIoU Urtopel va eivat, avdioya e tnyv riepirtwon, €va ] duo duadikd yneia.
‘Otav dev untdpxouv dedopgéva TPog LETASOON, O TIOUTOG OTEAVEL Evav TIAAUS TEPUA-

TO0g. O 3€kTNg avayvwpilel TNV apxr evog kawvouplou

| Xapakmpag

| Xapaktripa pe tn petdBaon ard to 1 oto 0.

P10 myiag;

| H aocuyxpdviotn petddoon (oxrjna 2.8) eivat o arnAou-
o bit | bit | OTEPOG TPATIOG OelPAikng peTtddoong. H artootoAry tng

{100 férond MANpPoPopiag yivetal pe Tn SLadSoxXIKr HETAS0oN Xapa-
+V

KTrpwV Tou dlou kwdika (r.x. ASCIl). K&be xapaktn-
_v Pag peTadideTal XwPLOTd, EVW TA XPOVIKA dlactruata

onou:
+V = uPnAr Aoyikr oTddun 1
-V = xapnAn Aoyikr} oTéepm 0

TIoU pecoAaBouv otn PETAS0O0N TWV XAPAKTHPWYV TIoL-
KIAN\ouv. Na v avayvwplon g apxrg KAt Tou TEPATOG
KABEe XapaKTrjpa UTIAPXEL A KAAd kaBoplopugvn dladt-
Kaoia rou TipoAgrel Ta akdAouba:

v To duadikd Ynopio eival to eAAXLOTO TTood TIANPO-

Zoynjua 2.8: AovyypovioTtn ueTdooon EVOS XAPaKTHP poplag rtou propei va arnootalel. KaBe duadikd ynepio

avtiotolxel og pia Aoyikr) otddun (Aoyiko 1 3 Aoyko 0),
TIouU uttodelkvUEL pia otdBun tdong (Tt.x. + 12 Volt yia to Aoyikd 1 kat — 12 Volt yia
TO AOYIKO 0).
‘Otav d¢ petadidovral XapaKIMPEeg, N YPAUMN peTddoong Bewpeital étL Bploke-
TaL og UPNAN] AOYLK] oTdBun, dnNAadr oto AoYikd 1, evw, étav petadidovral Xxa-
PAKTAPEG, N YPAUMN Bewpeital dTL BplokeTal og XAUNAT) AOYIKr) OTAOUN, dnAa-
31} oto AoYLKO 0.
Ma Vv arnooTtoAr] evég XApaKTrPaA O TIOUTAOG pixvel T oTdOun oto Aoyikd 0 yia
XPOVIKO Ao A evog duadikoU Yngiou, TIPOKEYIEVOU VA OTNUATOS0THOEL TNV &vap-
&n TNG ArooToAriG ToU. AUTH N TTTWOT TNG TAONG TIAPLOTAVEL TOV TIAAUO ApXNG.
O 1o dg oT€AveEL OTO JEKTN dladoxIkA Ta duadikd Yneia rmou avtiotolouv oTo
Xapaktrjpa rou petadidetal. NMpoalpeTikd, O TIOUTNAG propel va cupdrepAdBeL
oTNnV arnooToAr] Tou kal €va duadikd Yneio ou ovopudletal duadikd Yyneio
1co0TIHiag 1) bit 1IcoTipiag (parity bit), To orolo xpnotluoroleitatl and 1o dEKTN
TIPOKELEVOU vVa avayvwpioel Tuxov AdBog otn petddoon.
H arnootoAn teppuartidetal pe tnyv enava@opd tng otddung Tou PEoou PeETADOo-
ONG OTo AOYLKO 1, TOUAAXLOTOV Yla XPOVIKO dldotnua evog duadikou Yyneiou,
npwv EeKvrjoel N LETASOO0T TOU EMOUEVOU XApaKTripad. Autr n avopbwon g
Tdong raplotdvel Tov TIaAUd TEpHaTog kat urtopei va €xel didpkela ion ue 1, 1,5
N 2 popE€g TN dldpkela evog duadikou Yngpiou.

Ma v andkmmon tTwv duadikwyv Yneiwv and To Xapakineda o JEKING TIPETEL va

Yvwpilel n didpkela kABe duadikou Yneiou. ZTnv acuyxeovioTn HETAS0O0T 0 SEKTING
enavaocuyxpovidetal pe KABe TMAAUO TEPUATOG, ME ATIOTEAECHUA VA ETUTPETIETAL LA
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MIKPY] artdkALlon og O,TL apopd To Xpovo didpkelag Twv duadikwyv Ynepiwv. O poog
Tou TtaApoU apxng eival va mpokaA€ael TNV ekkivnon evog Xpovodlakartmn (poAdt)
TIOU UTIdpXeL OTO BEKTN, 0 oTtoiog 6a kKAvel derypatoAnyia otn Ypapur T0oeg poOPEQ
doa eival Ta duadikd Ynepia Tou XapaKTrpa Tou AartooTEANAETAL (TI.X. 8 POPEG, av
npoKelTal yia XapaktmpaASC//) kal pe ouxvotnta rou kabopiletal arnd To pubud g
peTAdooNng. O NMAAUOG TEPATOG XPNOOoTIolE(TAL YIa VA ETTavVA@PEPEL TO DEKTN O€ [La
TETOola KATAOTAOT), WOTE va prnopel va avayvwpioel €va véo TTaAd apxnq.

[Ma va mpoodloplotolyV TA XAPAKTNPLOTIKA TNG AcUyXPovIoTng HeTAdooNng, ouvn-
Bwg avapgpovtal o pUBUOG PeTAdooNG SeSOMEVWY, O APLOUOG TwV SUAdIKWY Yngiwyv
avd xapaktripa, n Urnapén | un duadikoU Yneiou wooTiuiag, KaBwg Kal N XPOVIKN
dldpkela (oe aplBud duadikwy Yneiwv) Tou taApou tépuatog. MNa napddeyua, ypd-
povtag «28800 bps 8N1» evvoouUue acuyxpoviotn petddoon ota 28.800 bps e 8
Suadikd Ynoia avd xapaktrpa, Xxwpig duadikd ynoio wootiuiag (None parity) kat ue
Sldpkela TtaApou Tépuatog €va duadikd Yynolo.

Emeldnr) n uAortoinor) tng eivat eUKOAN, N acuyxeOVIoTn ETKOVwVia €xel kablepwOel
wg KUpLa PEBOS0G OTNV TIEPIMTWOTN CUCKEUWYV XaunAou kdoTtoug, onwg eival yia ra-
PAdelypa n katnyopla Twv mpoowrikwy uttoAoylotwy (PC).

2.3.3 ZuyxpovioMEVn HETGSO0O0N

AvtiBeTa and tnv acuyxpoviotn PHeTAdoon, Ortou KABe xapaktripag petadidetal
XWPLOTA, 0T OUYXPOVIOHEVN HETABOON (Synchronous transmission) ol XQPAKTPEG
petadidovral Katd opddeg (oxua 2.9).

Opwg, emneldr] ta duadlkd Yneia tTwv dedougvwy odnyouvtal oTto JEKTN TOo &va
META TO AANO, TIPETIEL VA UTIAPXEL €vag TPOTog Ttou va kabopilel tou apxilel To
prvupa kat tou teAelwvel. O kKaBoplopdg TNG apXrQ KAt Tou TEAOUG TOU UNvUUATOg
yivetal pe TNV arnooTtoAn eldIKWV XAPAKTINPWYV, TWV TIPOTIOPEUALIEVWY KAL TWYV TTapE-
néuevwy duadikwVv Yneiwv avtiotolxa, kat AéyeTal oUyXPoVvIoOHOG. To nwg eival
SOUNMEVEG Ol LOPPEG TWV TIPOTIOPEUSLEVWY KAL TWV TIAPETIOMEVWY dUASIKWY Yn-
piwv eEaptdTal arnd 1o €Av n HeTAdO0ON eival TIPOCAVATOAIOUEVN TIPOG XAPAKTH-
pa, pog duadiko Yneio 1 pog Aaiolo.

SuUvriBwg N CUYXPOVIOUEVN OelPAiKr] HETADOOT ePAPAETAL TNV ATTOOTOAN HEYA-
Aou aplBpuou dedopgvwy, orou arattouvral upnAol pubpoi petddoong. Na to Adyo
auto xpnoltuoroleital Idlaitepa oTnV EMKOWVWVIA ATTOAKPUCUEVWY CUCTNUATWY NAE-
KTPOVIKWYV UTIOAOYLOTWY, OTO BLVTEOTNAEPWVO, TO OTI0(0 OTjeEPA artoTeAel €va arnd Ta 1o
eEeAlyéva P€oa eTUKOVWVIAG OTO XWPEO TNG TNAEPwWVIag, K.a. To KOOTOG TNG OEPAIKAG
erkowvwviag de Bewpeitatl orjpepa UPNAS, auEAvetal OUWG LIE TO KOG TNG KAAWSIAKAG
€YKATAoTAONG.

>NV TePTTwom TNG CUYXPOVIOUEVNG Oelpdikrg HeETAS0ooNG Tou elival mpoocavaToAl-
opévn TPOoG XapakTrpa (character oriented), N avayvwplon eKKivnong Jag opddag xa-
PAKTINPWV YiVETAL UE TNV ATTOOTOAN €VOQG EI0IKOU XAPAKTAPA OTNV apxr] TN opddag, Ttou
ovoudZeTal XapakKTiipag ocuyxpoviopou (SYNC). Eival Suwg evdexdevo o Xapaktrpag

Keoanaio 2: MetanozH  AEAOMENON
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>tov kwbika ASCIl o xapakeh-

bit 0

pag aguyyxpovigpou eival yvw-

3232 oto SekaeEabikd A
00010110 oto 6uabiko gu-

gtnua apiBunang. T

2ynua 2.9: Ilapootaohn aovyxpovioTHS Kol COYXPOVICUEVNS

otog wg SYN kar €xer Tipn B) Zuyxpoviopgvn peTddoon

SYN (00010110) Xapaktpag eAéyxou
Xapaktipag ouyxpoviopol

OUYXPOVIOOU va ekppAlel erti-
ong kat KAroLo xapaktmpa dedo-
MEVWV TIOU ANOCTENAETAL, [UE ATTO-
TEAEOMA O JEKTNG va BewpnioEl,
eogpalpéva, 6Tl Eekvd a véa
oudda xapakmpwy. Namy aro-
PuYy” evdg TETOLOU EVOEXSUEVOU
0 XAPAKTINPAG CUYXPOVIOOoU
arooTtéAAeTal SUO POPEG OTNV
apxn k&Be rak€Tou. Katdmy aro-
OTEN\OVTAL Ol XAPAKTINPEEG TNG
TANpoPopiag, eVw To TEAOG TNG
ouddag BeBalwveTat e TNV ava-
yvwplon and 1o 3EKTN evog AN-
AOU XAPAKTHPA TEPLATIOMOU, TIOU
oupBoAileTalr wg EOB (End Of
Block). >to oxrjua 2.10 anekovi-
Cetal pia Tumkn mepinTtwon

bit 1
bit apxng bit TEAoug

——————— Mrijvupa ——

TEAOUG

HETAOOONS

£0QAAUEVNG KAl ia TIEPITTwom 0pOr |G CUYXPOVIOUEVNG METAS00NG.
H 31adikaoia Ttou aKoAOUBETAL TIPOKEIEVOU VA ETITEUXOE( O CUYXPOVIOUOG ival N AKO-
Aoubn:

v

O JEKTNG TTOU TIEPIMEVEL UIVULIA CUYKPIVEL TNV TN TOU KATaXwenTh HETATOTI-
ong (shift register) e TNV TN TIOU €XEL O XAPAKTNPAG OCUYXOOVIOOU.

Av 01 3U0 aUTEG TYIEG DE CUMETOUV, dEV ETIITUYXAVETAL CUYXOOVIOUOG (OoxNMa 2.11).
Av 01 BUO AUTEG TIMEG CUMITECOUV, ETUTUYXAVETAL CUYXPOVIOUAG.

3TNV MEPITTTWOoN oUuYXPOoVIoUOoU €vag HeTpnTng auEdvetal KaTd pia povdda kdbe
popdou elo€pxetal éva duadikd Yneio oto dEkTN (oxrjua 2.12). ‘Otav o peTpn-
MG Kataypdyel TNV €icodo SAwv Twv duadikwv Yneiwyv Tou xapakmmpa (r.x. 8

10000110 01000110
a) Eopaluévog ouyxpoviopog

B) OpBbg ouyxpoVIoUOG

Zynuo 2. 10: TToapdadetyuo eo@paluEvVnS Kor opOnNg oLYpPoVIoUEVHS UETAOOTHS
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Suadikd Yynoia yiaASClI xapaktmpeg), o Je-

TPENMQG uNndevideTal, TIPOKEYIEVOU VA UETPTOEL
Ta Suadikd Yneia Tou Xapaktrea 1ou ako-
AOUBEL.

v' "Evag eldkdg Xapakmmpag, YVwotog wg EOF
(End Of File), onpuatodotel Tov TEPUATIONO TNG

petddoong Tou uNvUuaToq.
H dladikaoia ouyxpoviopou ot oelpdikr| petddo-

| é , B} ) Anootoléagq
on SeSOUEVWYV TIPOUTIOOETEL TN XPNOLOTTIOMOT EVOG

Mapalirng

KOLvOU pOAOYLOU, OTO [EV TIOUTO YA TN PeTakivnon
TwV SeSOUEVWY artd TOV KATAXWPEI Y LETATATIION 0N
YPAUMN HETADOONG, OTO S JEKTN YLA TOV EAEYXO TOU
XPOVouU o YPAUUr) TNG detypatoAnwiag. H urap&n kowvou poAoyloU OToV TIOUro KAt OTo
SEKTN araAA\Adooel TN METASOOoT arnd T XPNOYLOTION 0N TWV TIAAWY apXNG KAL TEPATOG
KABe Xxapaktrpa rtou petadidetal. EmMopévwg, MPoKeugvou va ouyxpovioTtel o SEKTNG e
ToV oo, elvalr avaykaio, eKtdg ard TO OY)lUA TIOU LIETAPEPEL TNV TIANPopopia, va petadi-
SEeTALKALTO OTja XPOoVIooU.
EVaA\OKTIKEG TEXVIKEG XPNOt-
HoTToloUV EEXWPLOTY YPAWN

W OUYXPOVIOOU 1] EVOWUATW-

SUMNEKTNG VOUV TNV NMAnpogopia cuy-
ol e, A XPovIopoU ota Sedopéva. 3
0100 00 I KABe TEPITTWOoN 0 aKPIRBNGg
; XPOVOG arnooToANG Katl AgL-
H AnaplounTAig p , , ,
BUABIKOV Yrpiwv &ENG KABe Suadikou Ynpiou ei-
' a oTog.
ANooToAEaGg Mapaimrng vatyvew S

Mépa arnd To ocuyxpovIoo
TioprtoU kat JEKTN, arnatretal
€va KUKAwMA JUETATPOTNG
KABE XapaKrPea Tou nvUua-
TOG ota avtiotoa Suadikd Yngia Ttou apLloTdvel, Ta ortoia TorTtoBeTOUVTAL 0TI CUVEXELQ
o€ oelpd, TO €va UETA TO ANNO, TIPOKELLIEVOU VA Yivel N HETAS0O0T. To KUKAWA auTO TOTIO-
Beteital oTov Moo, evw Kal ard TNV MAeUpPA Tou JSEKTN arnatteital avaloyikd n PeTa-
Tporr] Twv duadikwyv Yneiwyv, éva pog €va, KAl N avrloToiXlor] TOUG O€ XAPAKTITPEG.
M’ auté Tov TPAdTTo OToV TTIOUTS YIVETAL N KATATHNON TOU XAPAKTHPA, EVW OTO SEKTN N
eMmavaocuvOeor] Tou. To NAEKTPOVIKS KUKAWA TIOU KAVEL AUTEG TIG UETATPOTIEG EXEL
TuTtorntoinBel kat ovopudletal mMPoTUmo KUKAWHAa RS-232C (neploodtepa yU autd otnv
enodpevn napdypago). TEAOG, OTIwG KAL OTNV ACUYXPEOVIOTN CElPAikr] LETAS0O0T, £TOLKAL
01N CUYXPOVIOUEVN XPNoortolouvtal SIAPOPEG TEXVIKEG YIA TNV avayvwplon Aabwv
KATA TN HeTAdoOoN, Orwg eival To duadikd Yngio lootiuiag, o kwdikag CRC KTA., B€pata
Tou Ba avaAuBouv oto Mdbnua 2.6.

2ynua 2. 12: Atadikocio ovyxpoviouon

>NV nepimrwon ™g HETAS00NG TIoU eival TPOCAVATOAICHEV TTPOG duadiko Yngio
(bit oriented), TO TUN A TWV JESOUEVWYV AVTIUETWTIETAL oAV LA dladoxr) ard duadikd

2ynuo 2.11: TTopdoeryuo eoQarEVOD GUYXPOVIGUOD

- )

2.5

—r— =

\

To poAdi eival gugkeur] Tou
unoAoyigtr nou ekNEpnel Nai-
HOUG OpIOHEVNG OuxvoTNnTag.
To orjpa xpoviopou Nou eKME-
Hnel eival pia TETPAywVIKr Ku-
patopop@n HE guxvotnta ion
pe to puBpo petdboang.

o




86

Tomoz |, EnotHIA A: EnikoINONIA AEAOMENON

2.
=

To kUkAwpa RS-232D guvi-
otd npdtuno kal anoteAei eEe-
MEnN tou kukAwpatog RS-
232C. Xxebidotnke and to
ZuvBeopo HAektpovikwy Bio-
pnxaviav (EIA: Electronic
Industry Association) kal ava-
@pepetal wg npotuno EIA/RS-
232C.

Ynoia. Onwg kat oy riponyoupevn Tepirttwon, dUo I8IKNAG HOPPrIG XAPAKTINPEG INAW-
VOUV TNV apxn Hag opddag, evw €vag eBIKOG XApaKIMPaAg, e TO oulBoAloud EOT (End
Of Transmission), onuatodotel Tov TEPUATIONO TNG HETADOONG TOU UNVUUATOG.

>1n petddoon nou eivalt mpooavaTtoAiopévn Mpog mAaiolo (frame oriented) n oel-
PA XapaKIMPwV Tou pnvupatog opadorioleital kat dialpeital oe mAaiowa (frames), ta
oroi{a cuprnep\apBAvoUV KAl TOUG XAPAKTAPEG CUYXPOVIOHOU. O Ttourndg kat o d&-
KTNG Mp&nel va Bplokovtal o€ TIAXjPN CUYXPOVIOUO Yid OAO TO XPOVIKO SldoTna rou
Slapkel N petddoon Tou MAALoiou. To CUVOALIKO TIAAICLO ArOKTA LA CUYKEKPLUEVT SO
(oxua 2.13) kal arnote-
AeitaL and Toug xapa-
KTINPEG OUYXPOVIOUOU, oL
ortolol pe T oelpd Toug OU-
YKPOTOUV TNV EMKEPAAida
(header), To prjvupa ToOU
MEPIKEG POPEQ MIopel va
elvat petapAnToU prkKoug,
TO TEAOG TOU KEeIYEVOU
(trailer) KTA.

Enkepaiida Tehkd A

AkolouBia
eA€yxou nmAaloiou

Delkg | AiedBuvon| Eleyxog|  MAnpogpopia Asikmg

Zonpo 2. 13: Aour] mAaiciov uetddoons

2.3.4 To kukAwpa EIA-232D/V.24

To kKUkKAwpa EIA-232D €xel avayvwplotel wg T1o dlebvEg TP ATUTIO CUMPWVA UE TO
oTt0{0 OAEG Ol HOVABEG ETUKOLWVWVIWV UITOPOUV va ouvdeB0oUV PUOLKA LE LA YPAUUA
erukowvwviag. Kablepwbnke 1o 1986, o avtikatdoTtaom ToU KUKAWaTtog RS-232C, ue
To ortoio dlagoporoleitat eAdxiota. Eival ertiong yvwotd kat wg npdturo V.24. Alabg-
Tel 25 akpodEKTEG, KaBEvag arnd Toug oroioug TIpoopPIileTal YIA CUYKEKPLUEVT AEL-
Toupylia. MNamnapddetypa, o akpodektng 1 apopd Tn yelwon Tng CUOKEUNG, O 2 UETA-
SideL dedopgva arnd To TEPHATIKO OTO SlarnodlapopPwTry, 0 3 AapBdvel dedougva arnod
TO dlarodlAOoPPWTH, O 4 Xpnaoloroleital yia va ¢ntnbei va arnootalouv dedopugva
OTOo JLanodlapopPpwTr], 0 5 yia va dnAwBel 6TL o dtartodlapopPpwtng eival ETolog va
Sextel dedougva KTA.

AvoAuTIKOTEPA:

v' OLuNXAVIKEG TIpOodlaypa@EG TOU KUKAWMATOG EIA-232 D/V.24 agopouyv géva ouv-
dempa 25 akpodeKTWV, He TIAATOG 47,04 = 1,3 mm (amnd KEVTIPO O KEVTPO
Bidag) kal ue e&loou akpBeiq nmpodlaypa@eg yia OAeg TIG AA\eg dlaotdoelg. H
enMAvw oelpad €Xel aKPOSEKTEG Pe apiBunon and 1 €wg 13 (and aplotepd 1Pog
Ta deld), evd N KATW oelpd €xel aKPODEKTEG e ap(Bunon and 14 €wg 25 (ue
TNV (dla oepd) (oxua 2.14).

v' OLNAEKTPIKEG TIPOSLAYPAPEG TOU KUKAWMATOG RS-232C/D opifouv &TL ua tdon
arnod —15 €wg —3 Volt mtaplotdvel To duadikd Yngpio 1, evw pia AAAN tdon arnd +3
€wg + 15 Volt napiotdvel to duadikd Yynopio 0.

v O puBudg petddoong dedopgvwy dev uttepBaivel ta 20 Kbps.
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2onua 2.14: To kbkAwuo EIA-232D/V.24

TIKO 3£30HEVwV €ToIMo (DTR: Data Terminal Ready), mou kaBopiletal arnd tov
akpodEKTN 20.

‘Otav o danodlapopPpwTrig TeBel oe Aettoupyia, TiBetal oe Aoyikd 1 n Aettoup-
yiadiamodiapoppwTng £€ToIHog (DSR: Data Set Ready), mou kaBopiletal amnd
TOV AKPOJEKTN 6.

‘Otav o dlanodlapopPwTNG avixveloel Eva PEPOV OTNV TNAEPWVIKT] YOO,
TiBeTal og AoyikS 1 n Aettoupyia pépov avixveldTnke (CD: Carrier Detect), Tiou
kaBopiCetal arnd Tov akpodEKTN 8.

H Aettoupyia aitnon amooToArig (R7S: Request To Send), mou kaBopiletatl
arnod Tov aKPOJIEKTN 4, SNAWVEL OTL N TEPUATIKT povada B€AeL va otellel dedo-
péva.

H Aertoupyia eAelBepo yia amooToAn (CTS: Clear To Send), mou kaBopiletal
arno Tov akpodEKTN 5, SNAWVeEL ATL 0 dlATIOSIAUOPPWTHG Elval TIPOETOLUACUE-
VoG yla va AdBel dedopgva.

H Aettoupyia perddoon dedopévwyv (TxD: Transmitted Data), mou kaBopileTal
arnod Tov akpodEKTN 2, dNAwvel OTL Ta dedopgva petadidovtal oTto KUKAwPa
petddoong.

H Aertoupyia AQYn dedopévwyv (RxD: Received Data), mou kaBopiletal and
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TOV aKPOBEKTN 3, dnNAwvel dTL Ta dedougva MapaAPonkav arod 1o KUKAwUa
AUNG.

Eivai agloonueiwto 6T n dladoxr) Twv Aettoupylwy Baocifetal og CeUyn dpdong - avti-
dpaong. Namnapddetya, dTav 1o TEPMATIKO B€ael og AOYIKO 1 TN AettoupylaRTS (aitn-
On ArtoOTOANG), O JATTIOSAPOPPWTNG, €AV elval oe B€on va ridpel dedopueva, arnokpive-
TalL pe TN Aettoupyia CTS (eAeUBepo yia arnooTtoAr)). TENOG, mapgxovral kat AAAa TIpo-
O0OETA KUKAWMATA, OTIWG YA TIapdderya n eTiAoyr] Tou pubuou petddoong dedope-
vV, N SOKIUA KAl 0 EAeYX0G TOU dLarnodlapop@PwTr], O XPOVIOUOG TwV deSOUEVWY, N
avayvwpLlomn onuATtwy KoudouvioU, N artooToAr] dedopgvwy otV avtiBetn kateUubuvon
oe €va deutepeUoV KaAVAALKTA., Ouwg ortaviwg xpnotortolouvtal otny nedén.

2.3.5 To kukAwpa RS-499

To KUKAwpa RS-499 eival To vedTePO TPOTUTIO, TO OTTIOI0 OPEIAEL TNV ETIIKPATNOT] TOU
ag’ evog otnyv aduvapia tou EIA/RS-232D/V.24 va EemtepAoel TOUG TEXVIKOUG TIEPLOPL-
OopoUg TwV 15 PETPWYV KAAWDIWOoNG Kal Tou PEYLOTOU pubpuou petddoong Twy 20 Kbps
KAl ag’ ETEPOU OTNV UTTOOTNPLEN TOU artd OAOKANPO TOV TEXVIKO KOopo. Eivalt yvwotd
OTL ToANSI (American National Standards Institute) dev avayvwpilel to EIA-232D/V.24
wg IPATUTIO, eVW avtiBeta avayvwpilel wg npdturto ) dlerapr) RS-499. Ta KUKAWMA-
Taou rtep\aBdavel To RS-499 avépxovtal og 37 11 9, avAAoyda LE TO av XPnoloTtolel-
Tal KAVAAL ETIIOTPOPNG, OTIATE KAl artatrtoUvtal Aty dTepa KUKAWUATA. ATIOTEAECA TWV
SLAPOPETIKWY NAEKTPIKWYV KAl PUOIKWYV SLETIAPWYV TIOU Xprotuoriolel to RS-499 eival ot
€XeLTNV IkavoTtnTa va Asettoupyel oe peyaAUutepeq armooTtAoelg, TIoU Tipooegyyifouv Ta
60 pgTpa, KaBwg Kal oe PeyaAUTEPOUG puUBlIoUG peTddoong, Ttou pBdvouyv ta 2 Mbps.

& A£€Ee1g TOU TIPETTEI Vva Oupapai <

Opdada, miaiolo (frame), mporopeudpueva duadikd Ynoeia, maperndueva
Suadikd Yneia, cuyxXPoVIoUAG, AEPYOG XPOVOG, CUYXPOVIOUOG Tipocava-
TOAIOMEVOG TIPOG dUASIKO WNPio, CUYXPOVIOUOG TIPOCAVATOALCEVOG TIPOG
XAPAKTNPA, CUYXPOVIOUASG TIPOTAVATOALCLEVOG TIPOG TTAAI(CLO, AoUuyXPO-
VIOTN HETADOON, TMAAUSG apXG, TIAAUSG TEPUATOG, SUABIKS WN@Io looTL-
pilag, ouyxXPOVIOUEVN LETAS0O0T, XAPAKTNPAG CUyXPoVIouoU (SYNC), xa-
PAKTNPAG TEPUATIOUOU (EOB), KaTaxwentrg oAloONoNG, XAPAKTNPAG TEP-
paTIopoU petddoong unvuuatog (EOF), poAdt, KUKAWUA RS-232C, KUKAW-
pa EIA-232D/V.24, KUKAwUA RS-499, etTiikepaAida (header), TEAIKS TUNua
(trailer), artooUvOeoM, avacUvBeon, Asttoupyia pEpov avixveUTnkKe, AETOUP-
yia aftnon arnooTtoAng, Aettoupyia eAeUBEPO YIa ArOOTOAN, AelToupyia pe-
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Maonpupa 2.4:

2.4.1 XZuykpion YnPirakng Kai avaAoyiknig HETA-

doong

H yn@lakr petddoon €xel TToOAAA TIAEOVEKTTLATA €vAVTL TNG AVAAOYLIKAG. Ta onua-
vTikdTtePa and autd eivat ta akdhouba:

v

O Ynoplakoi taApoi €xouv pikpdTepPN euatodnoia oto 6dpuo and o,TL Ta ava-
Aoyikd onjuata. O Aéyog elval 6Tl o SEKTNG Uropel va avayvwploel eukoAdTeEPa
TIG SU0 JLaKPITEG OTABUEG TOU YWneplakou onuatog arno O,TL TIG BewpnTIKA ATteL-
PEG O0TdABEG EVOG aAvaAoyLlKoU OTjLaToqG.

H ynoelaknr petddoon napouactdlel TtoAU XapunAd pubuod eu@Aaviong opaipud-
Twv. BEéRala Ta avaloyilkd KUKAWUATA SLIaBETOUV EVIOXUTEG TTIOU TipooTtiabouyv
va eEoudeTEPWOOUV TNV €£ACOEVNON TOU CYIMATOG OTN YPAUUT], AAAA Bev Uro-
pouv va tTnV eE0UdETEPWOOUV eVTEAWG, WOlaitepa edv n eEaocB€vnon eival dia-
(POPETLKN YLla JAPOPETIKEG ouxvoTNTEG. ETeldr) To AdBog eivalt abpoloTiko, Ta
oNpaTa TIoU JLATPEXOUV LUEYAANEG artooTAoEelg TiepvoUyv pgaa ard TTIoAAoUG eVL-
OXUTEQG, ME ATIOTEAECA VA UPpioTAVTAL ONUAVTLIKA TtapaudpPwon. e avtidla-
OTOAY], oL YNPLakol eVIOXUTEG MrmopoUV va arnoKataotrioouV To eEaocBevnuevo
ELOEPXOLEVO OTUA AKPLBWG OTNV APXLKI) TOU LOPPT)], ETELDN] OL LOVEG TILIBAVEQ
TIHEQ elval 0 kat 1. Ot Ynolakol evioxuTteg dev enmpeddovtal ard Aden rou ouo-
owpevovTtal.

>INV YnepLlakn PeTddoon OAeG oL TIANPoPopieg, Ontwg elvat n pwvry, tTa dedouE-
vda, N LOUCILKT], Ol EIKOVEG, TO BivTeo KTA., urmopoulv va ocuvduaoTtoUV TIPOKELUE-
VOU va YI{VEL A TIlo aroTeEAECTUATLKN XPr|oM Tou €EOTIALOLIOU.

H ynoplakn petddoon €xel oAU uPnAdtepoug pubuoug petddoong dedopevwy
arnod 6,Tin avaloylikr]. Toug puBpoug autoug eival duvatdv va eTitUXOUE XPN-
OUOTIOIWVTAG TIG YPAMMEG TNG TNAETUKOIVWVIAKNG SOUNG TTOU UTTAPXEL.

H yn@lakr petddoon Kal ol OXETIKEG |’ AUTHV TEXVIKEG YivovTal ouvexwg pon-
véTtepEG amnd TNV avaloyikn petddoorn. Autd ouppaivel, eneldr] To KOOTOG TWV
PYNPLAaKWV UTTIOAOYLOTWYV KAl TWV OAOKANPWHEVWY KUKAWUATWY CUVEXWG MELW-
vetalt.

>Tnv Ynolakn petddoon yivetal kaAutepn dlaxeiplon Twv YnpLakwyv onuUATwy
arnd 6,TL OTNV AVAAOYLKI).

>V YnPLakr] Petddoom o pubudg Urtopel va auEoUEIwVETAL, ETOL WOTE VA TIPOCAP-
poletalt avdloya e TIG SIAPOPEG ATIAUTTOELG HETAS0O0NG KALTOUG TUTIOUG TWYV OU-
OKEUWV.

EkTdg and autd ta MAeoVEKTAMATA, TA PYnplakd cuotrpata ene&epyaoiag onua-
TwV (MANPOPOPLWYV) HAG TIAPEXOUV TIOAU TIepPloodTEPEG dUVATATNTEG KAl UTINPECiEq

y | ‘
-

2.k
=

g

a9

01 unnpeaieg Nou Npoo@Epel
n wneiakry petdboan otnpi-
Couv OAegc TIGC TNAEPATIKEG
EAPHUOYEG Ol 0MOieg E€XOUv
avantuxBei pexpl anuepa. Oi
nAéov evBiagepouaeg unnpe-
aieg eival to petd anod anaitn-
an Bivteo (video on demand),
n tnAebidokewn, n tnAeepya-
gia, To EIKOVOTNAEPWVO KTA.

X l
-

2.4
P z

Me tnv noAunAefia enituy-
xdvetal n tautdéxpovn Kal Xw-
pig aAAnAembpdoeig petdbo-
an XwWPIOTWV OnUAtwy peEaa

ané to i6io p€oo petdboang.

&
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anod é,TLta avriotolxa avaloyilkd cuoTtApaTta, eneldr] BaciCovral o€ UTIOAOYLOTEG YEVL-
KoU 1) eldlkoU okortoU. MNa napddetypua, og éva Yn@lakod TNAEPWVIKO KEVTPO Urtopou-
ME va €xoupe €va TIAN00G arnd CUUTMANPWUATIKEG UTinpeoieg, Ttou uAottotoUvtal arnod
TOUG UTIOAOYLOTEG OTOUG oTtoioug To Yneplakod kévtpo Baciletal. OLunnpeoieg auTtég
elvat aduvartov va uttdp&ouv oe €va avaloyLlkd KEVTPO.

2.4.2 Xyykpion mapaAAnAng kail ocipaikig He-
TGd00NG

H ouykpttikry a&loAdynon tng mMapAAANANG Kat TNG oelpaikng petddoong dedoue-
VvV SelXVEL TN CUUNMANPWUATIKOTNTA Toug. EWdikdTEPQ, TO KUPLO TIAEOVEKTN A TNG TIA-
PAANNNANG oUvdeoN g cuvioTatal oTo Yeyovog OTL TipooPEpel uPnAdTeEPOoUg pubuoug
HeETADOONG dedOUEVWY, EPAOTOV TNV (BLla XPOVIKH] OTLYMH] LETAPEPOVTAL OKTW SUadIKA
ynoia (evag xapakmmpeag). To peyAAo HEIOVEKTNUA TNG O WG CUVIOTATAL OTO CUYKPLTL-
KA UPNASTEPO KAOTOG KAAWDIwong, Ttou au&dvetal e tnv arndéotaon. Erunpdobeta
otV NApAANAN HETASOO0T UTTAPXEL LEYAAN TIAPAMOPPWON O CUVOETELG TIOU UTIEP-
Baivouv ta 15 pgrpa.

e avtibeon, To KUPLO TIAEOVEKTN LA TNG OELPAiKrg peTddoong dedopueévwy cuviotartal
OTO CUYKPLTIKA XAUNASTEPO KAOTOG oUVSEONG, APOoU XpnaoyLortolouvtatl TtoAU AtydTtepol
aywyol arnd 46,TL otnv NMapdAAnAn. Eriong n petddoon autig tng Hopepng eivatl o
Aa&léToTn, aKOUA KAl O€ UAKPLVEG OUVOEoeLg, apoU N apaudppwon eivat ukpdtepn.

Ao Ta nmapandvw cuprepaivoupe Ot N MAapAANAN LETASOOT SESOUEVWV XPNOLLO-
Tole{tal oe TEPUTTWOELG OTLG oTtoieg n arndotaon eival TToAU KpEr], ortdte Kat N dlago-
pd Tou KdoToug eival undapvr, evw o pubudg peTtddoong eival TOAAATIAACLOG.

2.4.3 XIUYKpPION OUYXPOVIOHEVNG KOl aouy-
XPOVIOTNC OEIPAIKAG HETASOONC

Ta yevikd oupunepAouaTa rou TPoKUTITouV ard tn oUyKpPLlon KeETAEU OUYXPOVIOUE-
VNG KAl aouyxXeovioTtng Yneplakng petdadoong eivat ta akéAouba:
v" O mopunog Kat o SEKTNG TIOU XPNOLoTioloUvTal OTNV acuyxXeovioTn PHeTddoon
elval oAU o anAoi ard autoug TNG CUYXPOVIOUEVNG. AUTO opeileTal ota arnAou-
OTEPA KUKAWMATA TIOU XPNOLLOTIOOUVTAL OTNV acUyxXPeovioTn HeTAdoon.

v' H ouyxpoviougvn petddoon a&lormolel kKaAUtepa To KavAAL O OXEOT JUE TNV ACUY-
XPOVIOTN. H anmooTtoAr] KABe XapaKtrpa oTnV acuyxpoviotn petddoon xpelddle-
TaltipooBeta Suadikd Ynopia, mE€pa arnd autd ou oxeTiCovTal e TNV MANPOPO-
pla, yeyovdg mou €xel wg arnotéAeopa tTnv Kabuotepnon NG HeTAdS0oNG Tou
Xapaktnpa. AvtiBeta, otn ouyXPOVIOUEVN HeTAdoOoN XPEeLAeTAl MOVO ia JIKPN
akoAouBia SuadikwV Yneiwv, oy apxr Kat oto TEAOG Tou TTAaloiou, yla tn JeTA-
doon evog caPpwg PeyaAUTePOU aplOpoU XapaKTIHPWV.
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v\ ZTn ouyxXpoVviougvn PeTddoon eival dvta yvwoTtog 0 aplBudg TwV XAPAKTH-
PWV TIoU PeTadidovTal o €va OUYKEKPLUEVO XPOVIKO SIACTNUA, EVW OTNV ACUY-
XpPoviotn dev eivat.

v' H ouyxpoviopgvn HeTAdoom €xel KaAUTEPN arnddoom oIV avayvwpLlom OPpaA-
pATwV arnd 6,TLn acuyxeovioTn.

v' H ouyxpoviougévn petddoon unieptepel oe HeBOS0oUg Yvwong Kat didpbwong
OPaAAPATWV. TIg TEXVIKEG AUTEG Ba TIG avarttUEoue OTO EMOUEVO KEPAAALO.

v' H aouyxpdviotn petddoon eivat UNoTtor|oun He TIOAU KPO KOOTOG eEOTIALOOU.
AuTdg eival kat o Adyog yla Tov ortoio eival idlaitepa dNUOPIANG O€ HLla UeYAAN
KATNYOPI{a UTTOAOYLOTIKWYV CUCTNHATWY KAL TIEPLPEPELIAKWY CUCKEUWV.

ATS TNV avartuén tng AelToupyiag TG acuyxeovioTng Kal TNG CUYXPOVIOUEVNG
peTddoong eivatl pavepd TIwWG 1 CUYXPOVIOUEVN LETAS0ON E€XEL TIEPLOTOTEPA TIAEOVE-
KIAuata 6oov apopd To pubud petapopdg tng nAnpogopiag. H andédoon tng ocuy-
XPOVIOUEVNG HeTAddoong eival uPnAdtepn, apouU O CUYXPOVIOMOG Yivetal pua popd
yla KdBe Turua dedopugvwy. AvtiBeta, oTnv acuyxeovioTn LETAS00oN €X0UE TIANPO-
popia cuyxpoviopoU yia KABe Xapaktrpa.

Mapadeiypa IX

Ag vmoO€oovpe mwg £€Yove acvyxpoviotn petadoorn ota 14.400 bps 8 Odd 1.
T'a ) petagpopa kGOe xapaktrpa o@EAtpng nAnpogopiag (7 bits) amatrtovvtat
10 Svadika wneia (7 bits+start bit+stop bit+ parity bit). Emopévmg o puOpsg
PETAPOPACS TG wPEALPNG A pogopiog eivat to 70% tov puOpot petadoong tmv
Sebopgévmwv, SnAadn 10.080 bps.

A£€Ee1g TToUu TIPETTEI va Bupapupain

Euaiobnoia oto 86puBo, K6OTOG oUVSEONG, KOOTOG EEOTTIALIOOU, Au&o-
pelwon pubpuoU HETAS00NG, CUMMANPWUATIKEG UTINPECIEG, ATIOTEAETA- 1
TIKN XPron €EOTIALIOOU, AVAYVWPLOT CPAAUATWV.
l — bl
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Maonpa 2.5:

2.5.1 Eicaywyn

Onwg ava@epbnke oe TiponyoUpeva padrpata, Katd tn HeTAd0oor SeSOUEVWY UECTW
TWV YPAUUWY eTIKOWVwViag oupupaivouv opdApata. Ague 6tL dnuoupyninke KArtolo
o@daAlpa (error), étav dlarotwOel TL Ta dedopéva rou €pTacav oTo oTadbud poopL-
opoU Slapgpouyv ard autd Ttou oTtAaABnkav arnd To otabud anooTtoAng. Enedn o npo-
Pavng otoxog eival n ekundevion kABe altiag oPpAALaTog, €Xxouv avarttuxBel pedodot
avixveuong kat d1évpbwong oPaludrTwy, oL oTtoudaldTepeg arno TIg oroieg 6a mapou-

olaoTtouv OTn CUVEXELQ.

Katdmvekmoprmi o 1+ o 41 1 0 1 0 0 A

Kata m Ajyn o 1r1 1 0 0o 1 o 1l 4

AavBaopuéva duadikd Ynoia

Zonpo 2. 15: Zpdluoto 0o pHoppn OEouUng KoTd T HETAIOGH

Ta opdApuata rtou dnuoupyouvtal prtopel
va eival eite pepovwpéva eite utd popen
d€oung. Mepovwpéva 1 aveEdpTnTa AEyo-
vtal ekelva Ta opAAuaTa Twy oroiwv n rna-
poucia dev ernpedlel To cUVOAO TNG TAN-
popopiag ou petadidetatl. MNa nmapddery-
pa, €éva Aaveaougvo duadlkd Yneio oe
ortoladnrote B€on evog unvupuaTog dev e1n-
pedlel OAO TO pAvupa. Ouwg, TIPAKTIKA, TA
opAAuaTa rtou evrortiCovral o€ pa HeTado-
on dedopgvwy eival cuvrBWG CUYKEVTPWILE-
van, ornwg ocuvnbiletal va Aéyetal, eivat urtd
Hop®pr) SE€opng (XN pa 2.15).

>e Ja petddoon dedougvwy evilagEpel

TO MOOOOTO CPAAHATWY, SNAAdr] N avaloyia Twv Aaveaouévwy duadikwv yneiwv
TIoU eANlpONCAV WG TIPOG TO CUVOAIKO aplBud Twv duadikwyv Ynepiwv rmou ectdAnoav.
Mnamnapddelyua, oe Uia TNAEPWVLIKH] oUvOEOT] TO TTIOC0O0TO OCPAAUATWY elval ouvrBwg

™G Td&Ng Tou 1075,

Onwg avapepbnke oto

Kegpdhalo 1, oLtiio ouvnot-
opéveg attieg TPoRANUA-
TwV TTou odnyouv og ANy
E0POANUEVWY OEDOUEVWV N
oe anwAela Anpogopiag

elval oL akoAoubeg:

21jMa EKTTOUIAG

L, s ERSAN

2rjpa Mying

v' Kavéva puoiko PEco
petddoong dev eival

Zoynpo 2.16: Arloiwon orjuatog
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TEAEL0. AUTO onpuaivel 6Tt To PeTadddUeEVO orjua

TIou Ta 3larnePVA AAAOLWVETAL JUE TOV EVAV T TOV | SAUA EKTOUTC Shpa Ajyng
AA\O TPOTTO0. H aAoiwon autr] opeileTal OTo Ye- i
yovog 6Tl n taxytnta petddoong evog orjpa- —3» E=AZGENH:H [ 3 ___l:l _____

TOg TOKIAAEL avAAoya e T ouxvotnTd Tou
(oxpa 2.16).

v' To onua eEaobevel, kabBwg dlartepvd To PpUOL-
KO HEoo peTtddoong. H eEaobgvnon opeiletal
ot Meiwon Tou TMAATOUG TOU ONjUATOG KAl 0N
Siavuodpevn andotaon (oxNua 2.17).

2o 2.17: EEocBsvnon orjuatog

v" H Umnap&n 6opuou oto HECO HETAS0ONG AAANOLWVEL TO oTjua. Na To 66puBo kat
Ta €(dn Tou €xel NdN vivel avapopd oto Mdbnua 1.4.
v' Taouvrnon péoa PHeTddoong, Onwg eival ol TNAEPWVIKEG YPAMMEG, elval oxedla-
OMEVA YA HETAPOPA PWVTG (AVAAOYIKN HETADOON) Kal OXL dedouEvwy (PnepLa-
K] peTddoon).
>TNV YnPLakr HETAS 00N TO ATIOTEAEC A KATIOIOU OPAAUATOG elval, otn Xelpdtepn
TWV TIEPUTTWOEWYV, N KATAOTPOPT] TwV duadikwVv Yneiwv § n aAAayr] NG TIUAG evog
Ynopiou and 1 oe 0 kat avriotpopa. Enmopévwg, avtiBeta e TNV TNAEPWVIKH] ETILKOVW-
via, otnv oroia undpxouv épla avoxng, oTnv erkolvwvia dedouevwy Ta oPAApaTa
KAl N anwAela tTng nmAnpogopiag odnyouv n petddoon oe dlakorr. 'Etol mpokUrttel n
avaykatdtnTa NG KadlEpwong KUNXAVIOUWY TIOU Va ETIITPETIOUV, av OxL Tn didvpbwon,
TOUAQXLOTOV TOV EVTOTIUOO TWV CPAALATWV.

H avtipetwrion Twv opaludtwy yivetat otnyv npdé&n pe Toug akdAouBoug YeVIKOUG

pNXxaviououg:

v' Ayvonon TwVv o@paAdatwv. Autr n AUon yivetal dektr], dtav n napoucia opai-
pdtwyv de dnuoupyel coBapd npoRArjuata otnvpdén. T€tola nepiittwon aro-
TeAel N HETABOON TNAEYPAPIKWYV KELUEVWY, OTIoU €va AABog, (T.X. TIapdAewdn
ApBpou) de SUOKOAEgUEL TNV AVAYVWOT] TOU KEEVOU.

v' Avixveuon TwV oQaApdTwyv. H AUon autr npoteivetal, étav Ta oAAMATA EVTO-
TiiCovtal oto oTadud IpooplooU. 2’ autr TNV fnepittwon divetat cuvrBwg KA-
Tola avapopd 1pog To oTAaBUO ArooToANG OTL N TIANpoPopia éptace Aavoa-
OMEVN, TIPOKELUEVOU Va eTtavapeTadobel.

v' Aviyxveuon Kai 316p0won TwVv oPAaAgaTwv. H AUon autr npoteivetal, étav
Ta opAApaTa evrornifovtal oto oTtadbud MPoopLopoU. 2’ auTtr TNV repintwon
yivetal avixveuon Twv CPAAUATWV Kal TipooTtdBela didpBwong Toug, Xwpeig
va anatteirtatl emavapetdadoon.

H avixveuon pnopei va npaypatoroinBel pe €va mpoeldoroinTiko Orjlla TIOU EKTTE-
pretal arnod To otabud IpoopLopoU, HOALG evtoriotel To opdApua. ‘Ooo yia tn b pbw-
on, propel va npayparortoin®ei eite pe arnokwdIKoTIomNTr, TtIou dlopbwvel autdépata
Kdrolwa arnd ta napayopeva opdaApata (dueon dopbwon oPalpdTwy), eite e ena-
vapetdadoon, étav o arnokwdlkoroinTtrg dev uropel va evrortioel tTa Adon.

>Tnv neplittwon Tng avixveuong r} Tng avixveuong kat dopbwong TwV CPAAUATWY,
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peTaBBalovtal TOo0 N WEEALUN 1) KaBapr] TIANPO-
n bits popia, SNAadr ol anAIToUUEVOL KDOSIKEG TNG TIAN-

2 2 Turpa TuRpa 2 pogopiag, 600 Kal ol MPOCOETEG 1| TTAEOVAOTI-
/ TANPOPOPLAKS eAEyxOU / < e ‘ .

Z Z KEG TTANPOPOPIEG, TIOU XONOLOTIOLOUVTALOTNV QVvi

m bits c bits 1\ xveuon kat dtépbwon oparpdtwy. OLipdobeteqg

‘EvSeiEn TEAOS auqu TANpoPopieg kKahouvtal Katduadika Yyneia

3 eA€yxou. H akoAoubia twvn Suadikwyv YPneiwv rou

MNa pa Bel YHa petaBBdadovral anoteAeital anod duo Tunuata. To

n==8 TPWTO £ival TO MANPOPOPIAKO THHHA, TIOU ATIOTE-

&:% 1100 101 | 0 % Aeitalr and m duadikd Yngia, oto orolo TeplEXETAL
m=7 c=1 n nAnpogopia rtou petaBBdaleral, evw To delTteEPO

eivai toTuripa eAéyyou, rou aroteAeitat and ¢ dua-
kA Ynola, €rol wote n = m + c. Zuvnbwg To
THAMA EAEYXOU artoTeAe( Kal TO TEAOG TNG AKOAOU-
Biag Twv duadikwv Yneiwv ou petappalovral

Zonpo 2. 18: TTApo@oproro quiua Ko TUio. EAEYXov

(oxnua 2.18).

To TuAMa eA€yxou dnuloupyeital oto otabud arnooTtoAng, mdvra pe BAon To TANn-
PO@OPLAKS THAUA KAl CUMPWVA e KATIOLOV TIPOKABOPLOUEVO aAYOPLO0 KWwILIKO-
noinong, nmou ovouddletal Kwdikomoinon eAéyxou opdAparog. H kwdikomnoinon
eAEYXOU OPAAUATOG:

v’ €xel OKOTIO TOV TEPLOPLOUO TNG TIBavéTnTag va cupBel opdApua Kkatd Tn LeTA-

300N ™G YNPLaKng MANpogpopiag,

v' BaoiCetal og Ua KAAA UTTOAOYLIOUEV XProN TIPOCOeTNG (MTAEOVAOCTIKAG) TIANPO-

¢popiag kat

v\ mpaypuarorioleitatl arnd Tov KwdIKOTIONTH KAl TOV ATTOKW3LKOTION T TOU JUETOU

petadoong.

‘Otav n nmAnpogopia ptdoel oto otadbud rpooplopol, avadnuoupyeital To Tuiua
eAEyXoU, oUu@wva Pe ToVv (Blo aAyoplBo, Kal CUYKPIVETAL JUE TO TN A EAEYXOU TIOU
petaBBdaotnke. Av dev UTTAPXEL ATIOAUTN CUMPWVIA TWV TUNUATWY AUTWYV, TOTE dlartt-
OTWVETALTO OPAALA ME BAON TO CUCTNA KWIIKOTIOMNONG TIOU EPAPHOCTNKE KAl AKO-
AoUBwgq evtortiCetal n 6€on Tou eocpaipgvou duadikoU Yneiou, TIPOKELEVOU va Yiveln
S pBwor Tou.

Ol KWBLKeG TIOU epapdlovtal otn HeTAdoon TIANPpoPopLWY dlaipodvtal og avi-
XVEUTIKOUG KWBIKEG (error detection codes) kKal o 310pOWTIKOUG KWSIKEG (error
correcting codes). Ol mpwTtol divouv Tn duvatrdtnta va darotwel n urapgn twv
OPAAUATWY, EVW OL SEUTEPOL ETUTPETIOUV ETUITTAEOV KAL TOV EVTOTILOUO TWV BETEWV TWV
e0PAAUEVWY SUASIKWV YNPiwv. To TUNUA eAEYXOU TwV SLopBwTIKWV Kwdikwv elivatl
Tdvta oAU PeyaAUTePO ard TO THAMA EAEYXOU TWV AVIXVEUTIKWV KWIikwV. ETtopuE-
vwg N dopbwon ocpaAlpdtwy arattel oAU neploodtepa duadlkd Yneia eA€yxou
arnod 4,TL N avixveuon oPaAdATwY.
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2.5.2 KwdIKeC aviXveuoncg CPaAHaTwy

H petaBiBaon pag mAnpogopiag oe €va cuotnua PeTAdoong dedouevwy eTIRANEL
oxeddv TAvTa TNV IPayuatoroinomn Tou eA€yxou Tng petdadoong, dnAadr To av o
ATOJEKTNG TN PE TIPAYHATIKA AUuTO TIoU €0TEINE O ATIOOTOAEAG. YTIAPXOUV APKETA
ouoTMATA EAEYXOU TNG HETASOONG, TIOAAA arnd ta ortoila MPoUnoBETOUV QPKETY| EUTTEL-
pla oTIg TEXVIKEG peTAd0ONG, 08 oUVDUAOUO UE YVWOELG TToU otnpllovtal og ipony-
MEVEG MABNUATIKEG TEXVIKEG. ACPAAWG OTOXO0G Tou KepaAaiou autou dev eival va
Swoel e AETTTOUEPELA OAEG TIG UTIAPXOUCEG TEXVIKEG EAEYXOU TNG peTtddoong dedo-
HEVWYV, TIOAAEG artd TIG ortoleg eival akOUN AvTIKE(EVO HEAETNG, AANA UAANOV va TIAPOU-
oldoel TIg arnAouotepeqg ard AuTeg, TIPOKEIEVOU va Yivel katavontdg o TPOTog
QVTUETWTILONG TWV OPAAUATWV.

2.5.2.1 Avixveuon CQPaAHATWV HE TNV TEXVIKH TOU
duadikoU Yneiou 100TIHIOC

Mepikd cuotrjpata peTddoong SeSOUEVWY XPNOLOTIOIOUV TOV KATAKOPUPO EAey-
Xo mmAeovaopou (VRC: Vertical Redundancy Checking), ula TEXVIK] CUUPWVA e TNV
ortoia kdBe XapaKTrPaAg rou peTadidetal cuvodeUetal and €éva duadiko Yneio 100-
Tipiag (parity bit). O €éAeyxog auTtdg A€yetal kal EAeyXoq 10oTIpiag (parity check).
Katd tnv arnootoAr] o mourdg B€tel oto duadikd Yynopio wootipiag v tiurnon 1. H
6€on Tou duadikoU Yneiou wooTtiuiag kabopiletal arnd To EKAOTOTE TIPWTOKOAAO TIOU
Xpenotuoroleitat yia mn peTtddoon tng nmAnpogopiag.

Yridpxouv dUo KAAOLIKOI{ EAEYXOL LOOTIUIAG, O EAEYXOG TTEPITTH G I0OTIMIAOG (odd parity
check) kal o €éAeyxXoqg apTiag IooTIpiag (even parity check). O é\eyxog eival anAég
KAl Tipaypatornoleitat wg €ENG:

3TO HETAPEPOUEVO XAPAKTINPA HETPAUE TA Yngia rou €xouv Tiun 1 kat:

2Zynuo 2.19: Aviyvevon
OPAAUATOS LUE TNV TEXVIKH
TOV OVAIKOD YHPLOL

1ooTILiOS
v/ av 0 OUVOAIKOG aplBudg Twv dUAdIKWV
Yneiwvrou exouv Ty T 1 elvatneptr- Xapakm)pag mou e0TAAn XdpaKT)pag rmou A pe!
TOG, AEPE OTLEXOUE TIEPLTTO EAEYXO LOO-
(- 7 6 5 4 3 2 10 (@) 6 5 4 3 2 1
TYia
Htas [0]t 0 1 0001 1—f—[o]1 0100 01 1]
v/ av 0 OUVOAIKOG aplBudg Twv dUAdIKWV T e T

Ynepiwv rou €xouv v TIun 1 eival dptiog,

AEPE OTLEXOULE APTIO EAEYXO LOOTIIAG. AR (e SR e ies

Auadiké Yneplo eAéyxou LlooTipiag.
MARBog Twv Yneiwv 1 (=4) dptio.

‘Otav o SEKTNG avixveUoel GPAAUA OTo Pneio MAriBog Twv Yngiv 1 (=4) Getio. Apriog Eheyxo woriias.
, . , . , , ApTIog ENEYXOQG LOOTIHIOG.
LooTuiag, yvwpidel ot €xel cupel oPpAAuQ e- ®) 7 6 5 4 3 2 1 0
Tadoons. 1 ]1 0o 1 o 0 1 1

!

Mapadeiypa X

Yto oxnua 2.19 neprypdpovtal o cevapla

To 50 bit eivat 1

Auadikd Yneplo eAéyxou looTiiag.
MARBog Twv Yneiwv 1 (=5) neprtd.
MNeprrtdg €\eyxog W0OTIUIOG.

PETAPOPAG VOGS XOPOKTpa TAnpogopiag.
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3NV Opo T IePIITwon €XOVHE PETAPOPG XWPIG OPpaApa, eneld1 To pTio Pprepio
LoOTIIAG TG AITOOTOANG EIVOl GV IP®VO PE TO APTLO PrjPpio tooTipiag tng Afyne.
Enopévmg otny nepintmorn auvtr) VIIApPXEL APTLog €Aeyxog tooTipiag (oxnpa 2.19a).
3t Sevltepn nepinTwor €XOVE ECPAAREVT] PETAPOPG, IS TO GPTLO P Plo 1oo-
Tiiag g anootoAng & cupP®VeL pe To TePITTS Pnepio wootipiog tng ANYPng (oxn-
po 2.19B). Auté ouvERT, yiati KaTd 1] LETOPOPAE T1)G ITAN POPOPTag LI PEE GPAA-
pa oto bo pnelo.

O éA\eyxog looTiiag eival n rmahaidtepn anod TIG TEXVIKEG aviXveuong OPAAUATWYV.
TamAeovekuaTd TNG eival n anAdTnTta Tou akyopiBpuou kat n eUKOAN UAoTtoinoT] TNG.
‘ETol, avtiBeTa pe Tig eTuddoelg NG, Ttou de Bewpouvtal UPNAEG, eISIKA dTav 0 pubudg
peTaddoong eivalt uPnAdg, n peEBodog, epapudletal euputata. Autd oupBaivel, emedn o
PUBUAG avayvwplong TwV CPAAMATWY eival XaunAodg, pe arnotéAeoua, étav dnuoup-
ynOei karolo opdAAua, va aAAolwvovTal TTIOANA YelTovikA ynopla. O géleyxog lootiuiag o’
auTtn TNV nepiirwon propel va dwoel BeTIKO arnoTEAECUA, WOTOCO TIPETIEL VA £XOUIE
uTtoYn ag To evOEXOLEVO VA UTIAPXOUV KAl GPAAATA TTou deV avixveUTnkayv.

‘Eva ipdoBOETO UELOVEKTNMA TNG TEXVIKNG AUTAG eival n KN avayvwplon dpTtiou aplo-
HoU opaApdtwy. Eival autovénto OTL KABe Tieptttdg aplOpdg opalpdTwy tou Ba dn-
HoupynBel otn peTddoon Ba PokKaA€oel TNV augnon 1} In pelwon Twv Ynepiwv 1 oty
akoAloubia Twv duadikwv Yneiwv kat emopgvwg 6a aAAd&el Tnv Tyur) Tou duadikou
Ynoiou looTpiag (and dptia os reptttn 1} avriotpo@a). Av Spwg dnpoupynBel dp-
TIOG APLBOUSG OCPAANUATWY, TOTE O Ba AANAEEL N T Tou duadikoU Ynopiou looTipiag
Kal eroug€vwg de Ba avixveutoulv autd Ta o@dAlparta.

Mapadeiypa Xl

Yto oxrjpa 2.20 o xyapaxktrjpog  Akoloubia Twv 7+1 bits Akoloubia Twv 7+1 bits
arrotedeiton and 7 bits mAnpo- oy oTdABnke TIou €QTace
popiag kat arrd 1 bit mov ma- 10110010 100100 1|1
protaver to Svadiko wrepio : (1) :) 8 ; 8 ; :1] : g (1) :_) (1) g (1) 1 *
tooTipiag. Me Ta vIToypap - B o ol 1 5010 1R
opéva Svadka prypia (_ ) 6n- o 1 1l 4 111 00N

AdvVovtal ol GEPEG OTIG OITOTEG

aVIXVEUTNKE TO oPpaipa. Me 2xxnuo 2.20: AoOVVOoULO. OVIYVEVONS OPOLUOATOS IUE THV
Tov aotepioko (*) onpewdvo- TEYVIKH TOV OVAOIKOD YHPLov 160TIUIOS

VIOl Ol EOPOUAPEVES CELPEG IOV

Sev aviyvevovtot pe ) p€Bodo g tootipiag. ‘Onwg paitvetat, n p€0odog tng 1oo-
Tipiag Sev aviyvevel SAa ta opdApata. AnAadr Sev pmopel va avixvelboel apTtio
aAPLOPS CPOAAPGT®V, Aol TO SLASIKS PN PO LCOTIRIOG ITOL OTAAON KE elval (610 e

1O SVABIKS PIPTO LCOTIPIAG TTOVL EPTACE OTOV HAPOAANITTY.

H pn€6odog mou meptypdPinke epappdletal euputara otnyv nNPdén, emnetdr] XPnoto-
molel anAoug alyopiBuoug dnuoupyiag kat eEA€yxXou TNG LOOoTIH{aG KAl ETIOMEVWG N
Saravnpd KUKAWUATA.
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2.5.2.2 Avixveuon opaAparwv pe Tn diodiaocrarn Te-
XVIKI} EAEYXOU IGOTIHIOG \‘ <

H texVIKr Tou 31081d0TaTOU EAEYXOU I00TIHIAG, TTOU £ival yvwoTr Kal wg SIaUiRKNG v é\{
€Aeyxog mMAeovaopou (LRC: Longitudinal Redundancy Checking), xpnouorolei mpo- f 0 xapm(mpa:?; Uplapr]l;moO'
oBeta Ynopia eA€yxou TIPOKELIEVOU va eAeyxBel n opBSTNTA lag oOAOKANPENG ouddag
XApaKmMpwV (oxAua 2.21). ZUupwva [’ auTtr] TNV TEXVLIKN avixveuong OpaAUATwy, TO
M)VUMA TIOU artOOTEAAEL O TIOUTTIOG Kal eival opyavwéVo o€ OUAdEG XAPAKT P WY UPi-
otartal eneEgpyacia and gvav aplOuNTikd alyoplBLo, o ortoiog rmapdyet €va aplbun-
TIKS anoTéAeoa (Xapaktripa) rou petadidetal padi e to prjvupa.

anoteAéopatog nou napdyetal
ano tov aAyopiBpo anotelei-
tal and ta opifévtia Buabika
wnopia eAéyyxou, BnAabry andé
Buabikd wneia 10otipiag, Ka-
Kd6e otrjAn Tou miivaka xpnoyloroleital yia Tnv kwdIKoTrtoinom evog aApaplOunTikoU Béva ano ta onoia Npoépxetal
and ta aveiotoixa Buabikad

ynia twv XapakTthpwyv tng

TXGPGKTT,]F)SQ TANPOPOPLWOV opdabag kar petafifaletcal te-
% o /1_ Aeutaio. Ta opiGévtia Buabika
Z :1 :1 22_ wneia eAéyxou anoteholyv to
é ,: ,: ;I Aey6pevo xapaktripa IgoTipiag
‘ Z :,:, ?i (parity byte), nou Aéyetal kal
é ,: ,: :i "EvdelEn aBpoiopa eAéyxou (checksum),
/q Q A ol g TEAOZ kal Bnuioupyouvtal oto gtab-
\\ o / EYdechq HO anogtoAnG.
Xapakthpeg KABeTNG WwoTiag =~ Adpaktnpag
wootiiag

2o 2.21: A16018.0T0TH TEYVIKY EAEYXOV 1IGOTIUIOS

XapaKtrpa, Onwg Yivetal otov KatakOpupo EAeyxo looTiiag. Eival duvatdv va rpay-
patoroinBel Kal eyKAPO10G EAEYXOG TIAEOVACOU, |UE ATTO-
TENEOUA va dnuoupyeital kal ipdcOeTOG EYKAPOLOG XA-

pakTAPag looTyiag (OXHa 2.22). i R
To urjvupa rou AapBAavel o S8KTNG ugpiotatal enegep- - K‘iﬁf‘f“;ﬂ;‘q -

yaoia and tov (3lo aAyoplOpo, evw TO TapayoueVO apLo- NETT_ =\ | WORK

MNTIKS artoTENECIA CUYKPIVETAL JUE TO ATTIOTEAEC|IA TIOU % ==

é)\QBS HGCf HETO Hf]VUHQ. AvTta OUYKprOIHSVQ Gpleurl'fl' Mapddetypa diodidotarmg woonpiag

KA aroteA€opata eival (dia, o d€kTng Bewpel dTLTO UN)- N

vupa eivalt cwotd. AlapopeTikd, Bewpel dTL €xel oupBel E [ATO[oTol Aol 0]

KArolo opdAApua. H pgbodog autr] augdvel SUvVaKAa TNV VT, % Auadikd yneia

meavdétnTa avixveuong o@pAAUATog, KaBWg emiong Kkat o [PPTA[R] | ‘oomHias

Tn duvatdtnta evroriopou Tng 6€ong evog UELOVWE- 2

vou AavBaougvou SuadikoU Ymnpiou. Sta eplocdtepa s 65ac

OUCTHMATA TIOU XPNOLUOTIOIOUV SIauriKn EAEYXO TIAEO- S——

vaopou Tta pnvupata ota orola evrorietat opAalpa

. 2oua 2.22: Eyka, 7 2
enavapetadidovrat. Ao VYRAPOLOS KO OLOUNKHS EAEY YOS

1ooTIUiOS
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Ak

A
y .

——

Ta 8 wneia nou guvBeétouv
€va xapaktrjpa apiBpouvtal and
to O €éwg to 7.

2.5.2.3* M£60030C¢ KUKAIKOU TTAEOVAOHOU £AEyXOU

H 1€6030G ToUu KUKAIKOU TTAeovaopoU eAéyxou (CRC: Cyclic Redundancy Check)
oVOUAZETAL KAL TTOAUWVUHIKOG KW3IKAG. YTIAPXOUV TTOANOI KWSLKEG oL ottoiol otnpifo-
VTAl 0N XPNOOTIONoT aKOAOUBLWYV (OelpwV) ard duadikd Yngia utd Lopepr] TTOAUW-
VUULKWV TtapaoTtdoewyV e ouvteAeoteg 0 kat 1. H mAnpogopia rou petadidetal opya-
vwvetal og Aaiola Twv k duadikwv Yneiwv. Ze éva mAaiolo Twv k bits Tta kK duadika
Ynopia Bewpouvtal CUVTEAEOTEG EVOG TTIOAUWVUIOU k-7 BaBpou, Ttou TieplAapBavel k
époug, ard x¥! éwg x°, ovoupdletal yevvTopag kat cupBoAifetal pe G(x). To tuo
OoNUAvTIKS duadiké Yneio sival To aplotepd, dnAadny o cuvteAeotrg tou xK'. To end-
MEVO ONUAavTiké duadiké Yngio eival o cuvteAeoTrq Tou xK2 K.0.K.

Mapadeiypa Xil

To mAaicro110001 twv 6 bits maplotdvel Eva moAv@d@vupo 5ov Babpot pe 6 6povug,
ITOUL £€XOLV CLVTEAEOTEG Ta Svadika yngpia 1, 1,0, 0, 0 kot 1. EMOopévmwg To mMoALGOVL-
po Oa gtvar to: x° + x* + x°.

Ot npa&eig ota nmoAvdvupa yivovtar modulo 2, olppova pe tovg Kavoveg tng
GAyeBpag, mov onpaivel 6Tt Sev LIIAPYXOLV KPATOVPEVA OV TPSoOeoT Kal Savetl-

KO OV a@paipeot). AUTO QAIVETOL KAl OTIE TECOEPLS TPAEELS ITOLV AKOAOVOOUV.

1001101 00110011 11110000 01010101
+11001010 +11001101 -10100110 -10101111
01010001 11111110 01010110 11111010

‘Otav xpnotuoroleital n HEB0d0G TOU TIOAUMWVUUKOU KWAIKA, O TIOMTIOG KAl O JEKTNG
TIPETEL VA CUMPWVHIOOUV €K TWV TIPOTEPWYV OTN MOPPT] TOU TIOAUWVUOU - YEVVITOPA,
SnNAadr] Tou G(x). TOCO TO TIO ONUAVTIKO 0O KAL TO ALyOTEPO ONUAVTIKO dUAdIKS Yn-
¢io Tou TIoAUWVUPOU - yevvrTopa TipErtel va eival To duadikd Yynegio 1. To mo onua-
VTIKO Yneio (MSB: Most Significant Bit) eival To Yyneio ekkivnong tg nAnpogopiag
oTn YPAUUN HeTAS0oOoNG, SnNAadr] To 70 1] To 80 duadikd Yneio (oxrina 2.23). AKoAoU-
Bwg euPavifovral dAa ta dA\a duadikd Yneia kat teAeuTtaio To AlyOTEPO ONHAVTIKO
Yneio (LSB: Least Significant Bit), ou eivatto 0 ¥y To 10 duadikd yneoio.

Ma va urtohoylotel To dBpolopa eAEyXoU LePIKWV TIAaLlo{wy Twv m bits, Ta oroia avtt-
otolxoUv oTo TIOAUWVURO M(X), Tipgrel kABe TAaiolo va eivatl peyaAUutepo ard To TIOAUW-
VUMO - YevvrAitopa. H Baoikn 13€a eival va mpooaptnBel éva dépolopa oto TEN0G Tou
mAatoiou, €TOL WOTE TO TIOAUWVUO TToU Ttaplotdvetal arnd to nAaiotlo padl e to adpot-
opa eAeyxou va dlalpeitat akplBwg pe to G(x). Otav o d€ktng ndpel To TAaiolo padi pe
TO dBpolopa eA€yxou, To dlalpel pe to G(x) Kal, av urtdpxet uttdAotrto, onuaivel oTL
utp&e o@dAAua petddoong. Apa avti yia TpdEelg endvw oe KWILKEG - AEEelg elval
SuvaTtdv va yivovtal mpdEelg ota avtioTola TIOAUWVUA TIOU AQUTEG AVIUTPOOoWTIEUOUV.
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<+—— O®opd petakivnong orjparog

. Xapaktipag 1 , XapakTrpag 2
l—
1. 0 0 1 0 1 1 0
7 6 5 4 3 2 1 0  was wn
Katdotaon iy
QVAMOVAG I
. ; E é bit : _V
e | BTN

émou +V: uymAn Aoykr) oTddun 1
-V: xapunhr Aoy atdépun 0

2yua 2.23: MeTdooon Ty VALKV YHPIWY GTH VPP ETIKOIVWVIOS

H n€Bodog eAéyxou unopei va neprypagel wg eENQ:

v' Tpwv and ) peTtddoon n Anpogopia xwpeile-
Tal oe MAaiola (oxrua 2.24aq).

(@) MAaiowo 21101011011
v' Kd6e m\aiolo daipeital e €va ipokabopLo|uE- MoAudvupio - yevvritopag 10011
U H Sl Z 5 Mrjvupa petd Tnv mpoodptnon
VO TIOANUWVUO. laipeon yivetal pe Tov (dlo £ RS s - 1010110110000
TPOATI0 OTWG Kat N dekadikry. O dtapg AEpe
,p ; S ,n n, i PETNS ASH ()] MAaioto - dlapetéog MoAuwvupo - dlalpéng
OTL Xwpdel og €va dlalpeTeo, Otav O dlalpe- 10011
< . . . ;. < 1101011011000Q
TEOGQ 8’)(81 TOO(? SuadIlKA qu]cpla,ooa exsE Kat o P l Py
dlaipétng, uévo mou n agaipeon yivetatl 0011
modulo 2, ériwg oTo TIPOoNYOoUEVO TIAPADELY- 10011
a (oxnua 2.24pB). 00001
Ha (oxXnu B) 00000
v' Tdoo to Aaiolo TNG nMAnpogopiag 6o KaL To 00010
UTTOAOLTTO TNG SlaiPEON G ATTOCTEANOVTAL OTOV 00000
56 Q2 .04 00101
AMOdEKTN (OXNMa 2.24Y). 00000
v O anod£Ktng dlapei To TAaio1o TG TIANPOPO- 01011
, , < . 00000
plag pe To (B0 MPOKABOPLOUEVO TIOAUWVULO 0110
Kal eEETAlEL av TO UTIOAOLTO TNG dlaipeong Ttou 10011
UTTOAGYLOE CQUTTITTTEL UE TO UTIOAOLTTO TIOU TOU 8 (1) 8 (1J 8
€otelle O TIourdG. H 6An dtadikacia gaiveTtatl 0100
oTo oxnua 2.25. 10011
H péBodog CRC ival TTIIO AMOTEAECUATIKY ATO TIQ g 2) (1) 2) g
[11104—Ynéroto
2ynua 2.24: Awadpeon (y) Mhaioto Tou petadidetat: 1101011011[1110]

ovadiKwV ap1Oucdv "
pi Alapetéog YriéAotro
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Metdboon eival n anogto-
A Tou pgnvlipatog and tov
nopnoe.

Enavapetdboon rj enavek-
nopnn eival n enavdAnwn
tne petdboanc.
Avapetdboan eival n pe-
tdboan evog pnvupatog to
onoio AapPdvetar eEaaBe-
vnpévo kal npowBeital evi-

OXUHEVO.

HEBSDdoUg TNG SUAdIKAG LOOTL-
piag. H muBavémta va repdoouv
arapatmpentTa Adén oe €va Tun-
pa duadilkwyv Yneiwv eival toAU
MIKPY], T.X. TNG TAENG tou 10°°.
Mepilkd and ta 1o yvwoTtd 1o-
Auwvupua - dlalp€teg eival ta:

Mopmnoég Agkng |

= Tnhiko + Ynohoytopévo unéhomo

Aedopéva | Ynohotro

Aedopéva
MoAuavupo

AapBavépeva dedopéva
=ln\iko + Ynéhotmo T
MoAudvupo

‘EAeyx0g lodmTag peta&l unoAoimou
Kal UTtOAOYLOEVOU UTtOAO(TIOU

CRC-12

(1100000001111) ; 3 ; o

X2 4+ x4 33 + %2 4 X' + xO 2onua 2.25: Atodikocion eAEyXoD KOKAKOD KWOIKA.
CRC-16

(11000000000000101) X' 4 X1 + x2 + x°
CCITT-16 (10001000000100001) X% + x12 + x5 + x°

2.5.3 Kwdikecg 310p0WONC CPUAHATWV

ATO TN OTLyN) TTou aviXxveuBouv Ta opAApaTa To oUoTnua 6a mpeErnel va mpoxwen-
oeLautoparta og KArtola dlopObwTIKN evepyela. H SldpBwon Twv oPaAudTwy Urtopel va
yivel ye 3Uo TeXVIKEG: N TIPWTN OVOMAZETAL TEXVIKI] TOU AUTOHATOU AITHHATOG EMava-
peTddoong (ARQ: Automatic repeat ReQuest) kal apopd tn dépBwon TwV TPAAUA-
TWV Me arndppdn TwV ECPAAUEVWY SESOUEVWY Kal ETTAVAETASO0O0N TWV 0pBwV' N deU-
TePN ovOUAZeTAL TEXVIKY TNG AUTOHATNG 316pOwong opaApaTtwyv (AEC: Automatic
Error Correction) kat apopd tn dopbwon TwV ECPAAUEVWY SESOUEVWY UE XPrion dld-
(POPWV TEXVIKWV.

Qoté0o0 pepkA cuoTruata PeTAdoon g SeSOMEVWY aprjvouV TO OPpAAA va To Slop-
Bwoel o (dlog 0 xpriotng apyotepa. Na napdderypa, oe TOAAA cuoTAATA TIou de
Xpnooroleitat n autduar eravapetdadoon eival eUKOAO yla ToO XprjoTn va elocaydyet
KAl TIAAL ard TO TEPMATIKO TOU TO UNrvUa Ttou eApn Aavbaopuéva 1) va {ntroeL tnv
enavapetdadoorn Tou. Nevikd, Bewpeital TToAU KAAUTEPO va UTIAPXEL KATIOLOG TPOTIOG
AUTOUATNG EMTAVAMETASOONG TWV ECPAAUEVWV UNVULATWY, KATLTIOU TA TIEPLOcATEPA
and Ta véa ocuoTiata PETAd0ooNng deSOMEVWY TIPAYUATOTIOOUV.

OLTPITTIOL BOPBWONG TWV OCPAAUATWY TIEPLYPAPOVTAL AVOAUTLKA 0TI CUVEXELA.

2.5.3.1 AI0pOwWON CPUAHATWV HE EMAVAHMETASOON

>TA OUCTNUATA XELPLOMOU JESOUEVWV OUVAVTWVTAL TIOAAEG SLAPOPETIKEG LEBODOL
avixveuong cpaAdATwY Kal autouatng ernavapetadoong. Ta cuotrjpata autd dia-
PEPOUV WG TIPOG TOV APLOUO TWV XAPAKINPWYV TIoU Uropouv va enavapetadwoouy,
dtav yvivel n avixveuon opdApatog. Mepikd ernavapetadidouv géva Hévo Xapaktnpa,
evw AA\a ertavapetadidouv TTOAOUG XAPAKTNPEG 1] KAl TTIOAAA unvupata. Yridpxouv
SUo TMAgoVEKTNATA OCOV APopd TNV ENMAVAUETASOON UIKPETG TIOoOTNTAG SESOUEVWV:
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v' EE&ao@aliletal KpATEPOG XPOVOG eravapeTAdoong. AOCPAAWG, OE KAVOVIKEG
ouvenkeg, eival o yprjyopn n ernavapetdadoon 5 xapaktrpwyv napd 500. Qoto-
0O, av 0 pubudg ocpaApdTtwy elval évag e0PAAUEVOG XAPAKTINPAG OTOUG
100.000 (Tutukod vouUpepo otV TNAePpwvia), n eri Tolg ekaATO arwAela oe PubUS
peTddoong dev eival onUavTiKr]. @a Ttav oNUavTiKr], av EMPETIE VA ETIAVAETA-
Sobel pia oudda touldxlotov5.000 XapaKTrpwy.

v' EE&aopaliletal peiwon Tou arattoUpevou arobnkeutikoU xwpou. Eivat puoiko,
otav erntavapetadidetal pa PeyAin opdda dedouEvwy, va UTIAPXEL TIPORAEYN
TIPOOWPELVHAG ArtoBKEUOTIG TOUG, MEXPL va eTRBeRBalwOel ard To SEKTN ATLN e-
TAdoon eival opbn). Na napddetypua, Ta dedopgva rou elodyovrtal ard To TIAN-
KTPOAAYLO artoBnkelovTal o€ [d eVOLALECT] VTN, TIPOKELUEVOU va eival Slabg-
oa otnyv nepimrwon 1ou 6a xpelaotel va enavapetadoBouv autdéparta. € Je-
PLKEG TIEPUTTWOELG APKETEG OUOKEUEG EL0OS0OU CUVIEOVTAL O€ |UILA HovADA EAEY-
XOU, Ttou SLaB€Tel TOV arnaltoUEVO ATIOTAMLEUTN.
H xpnouoroinon Hkpwyv opddwy XapaKTHpwyY Yid EMTAVARETASOO0T €XEL KAl JUELOVE-
KTrMaTa, Ttou eival ta akdlouba:
v OLkWdLIKEG avixveuong cparpdTwy urtopei va eival armodoTikdtepol, dtav Xpn-
oorolouvTtal HEYAAEG OUADEG BESOUEVWV.
v' ‘'Otav ol ouddeqg SedOMEVWYV ATTOOTEANOVTAL [UE CUYXPOVIOUEVO TPOTIO UETADO-
ong, MeocoAaBel €va Xpovikd dldotnua avdpeoa oTig avayvwploelg Twy xapa-
KTAPWYV EAEYXOU Kal oTLlg dladlkaoieq ermava@opdg TnNG YPAUUNG, TO Oortolo pgvel
avekueTAAeuTo. Ooo neploodtepa eival ta dedopeva rou petadidovral avdpe-
oa otlg avayvwplioelg, Tdoo ehaxlotortole(tal o Xpovog 1ou xdvetal. ‘Eva kaAd
oxedlaougvo ouotnua petddoong eival oe 6€on va cupBLRBACEL e TOV KAAUTEPO
TPOTIO TOUG TIAPATIAVW CUVTEAEOTEG.
‘Onwg onuewdnkKe, LETA TNV avayvwpeLlomn TNGg AYng karotag Aaveaougévng opddag
SedoEvwv akoAouBei n ddpBwor] TNG. ZTnV repPittwon Tou Xen-
OlJOTIOLE(TAL N TEXVIKF] TOU QUTOMATOU AITY)ATOG ETTAVAETAD00NG - ’ -
(ARQ), 0 BEKTNG ATTOOTEAAEL OTOV TIOMTO pNvUuaTA emBeRaiw- ‘ ‘
ong AjYng (ACK: ACKnowledgement) ¥j ec@aApévne AQUNG . E '
(NAK: Negative AcKnowledgement), pokeUEVOU auTog va evep-
yrjoet avdihoya. M'evikd, Tpelg eival oL TEXVIKEG dLOPOBWOoNG OPaA-
MATWYV PE eTtTavapetadoon.

v' Texviki Ageong avayvwpiong

3’ autr Tnv nepmtwon o Tourndg, agou otellel pia opdada

Sedopugvwy, ieplugvel va ntdpel erBepaiwon (ACK ") NAK), 3 L T nu
TIPOKEEVOU VA ATTIOOTEAEL TNV ETOLEVT OUADA SESOUEVWV.
Av o Ttournég ndpel eruBeaiwon AWng (ACK), cuvexilel 3 —> ‘V BOIC

KQAVOVIKA TNV artooToAr] TNG €nopevng opddag. Av Suwg
AdBel apvntikn erpBeBaiwon (NAK) yia kdrola opdda dedo-
HEVWY, TOTE eNMaAvVaeTAdIdEI TO CUVOAO TWV XAPAKTHPWY TOU

Xpovog

2onpo 2.26: Texvikn e dueons
aAVOYVWPIoNG.
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pNvUuartog. H texvikr autr eival yvwot Kal wg oTaddra Kal rrepipeve d16p-

@ @ Owon pe aiTnua emavapgetddoong (stop and wait ARQ) (oxnua 2.26).
= —_— v Lz .
) % —_— Texvikn EgueEONG Avayvwpiong
”°““1°Q v My M’ autr] TN HEBOSO O TIOUTOG OTEAVEL CUVEXWG OMADEG XAPAKTHPWY,
< TR XwpPIg va repuével orjua avayvaplong (ACKN NAK) arnd to S€ktn yia
2 T «— ack2 KABe oudda. Ouwg, av avixveubel opdAApa arnod To JEKTN, TOTE O TIo-
3 — ) ACK 3 Urtdg ertavapetadidel OAeG TIG OUADSEG, Ao TNV OUAda Mou evrortioTn-
n v - KE T? ospa)\ua €wg ',rr]v TS)\SL,JTQlCl Tou exsl’nén ue-ra?oeel. H texvikn
y autn Adyetal katriyaive miow - N d1opOwoeig e aiTnpa emavape-
5 . T ACK 5 Tddoong (go back - N ARQ) (oxna 2.27).
8 ’ v' TeXVIKN €HHECNG AVAYVWPEIONG M€ EMIAEKTIKH EMAVAPETAd00n
z 3 H p€Bodog autry akoAouBei Tnyv (dla diadikaaoia e TNV TEXVIKN TNG EU-
8 —> HEONG avayvwpelong, He T dtapopd ATL TO OTrja apVvNnTIKAG avayvw-
6 — 5 o ptong (NAK) Tou otaBpouU Tou TTapaAATTTn TIPOKAAE(l TNV entavapeta-
. v doon uévo TNG oAdAG TWV XAPAKTHPWY OTNV ortoia avaggpetal Kat
) a7 OXL O AWV TWV OUAB WV Ttou €xouv 11dn petadoBel. MNa rmapdderyua, av o
v 2 > «——— ACKs TIOMTIOG €xel otellel TIG ouddeg xapakmmpwy 1, 2, 3 kat AdBelt NAK 1,
Xpoves eravapetadidel pévo v oudda 1 kat cuvexidel tn petddoon and tnv
oudda 4. H texvikr autr) A&yetal KAl EMAEKTIKNA EMAvapeTadoon (sele-
2ynua 2.27: Texvircn e guueons ctive retransmission) (oxAjua 2.28).
GVeAyVpPIoTS: Se Mo oUVOETOUG OXNUATIONOUG 3IKA MAGioLa, TTou AéyovTtat mAdioia

eAéyxou, petadidovral HETAEU TWV OTABWY TTIOU ETIUKOLWVWVOUV TIPOKEL-
pEVOU va eAE€yEouv TUXOV OPAAATA. 2 AANEG TIEPUTTWOELG TA TIAaiola
dedopugvwy eival duvatdv va petagepouv duadikd Yneia eA€yxou, Ta
ortoia xpnoortolouvtal wg BeTIkEG avayvwpioelg. M’ autd tov TpdTo,
dtav analtteital pa 6eTIkr) avayvwplon, xpnotuorioleitat €va nAaioto de-
SopEvwy yia TN HETAPOPA TNG, UE ATIOTEAECA VA ELWVETAL N ETIRAPUV-
on ™G METAS00NG OTNV NePMTwon Tou dev UTIAPXOUV OPAAUATA.

ST
MNopumég
1

2

3
Eivat duvatov:

v OLXapaKINPeg eAEyXOU, TA (dla Ta MAaiola eAE€yXou Kal Ol XapaKTIN-
PEG TEAOUG PETAS0ONG va aA\olwBouv ard to 86puo. Av cupBel auto,

6 T T«—— ACKS urtdpxel kivouvog:
s ——> <« ACKS va xaOei €va oAOKANPo TAaiolo N
7 —V><_ ACK 7 va evwbouv dUo mAaiola.
g —> <« ACKS v' Katd n dladikaoia Tou autduaTou AlTrUaTog enavapetadoong gva
| g I . o TAaiolo va otalei SUo popsEg.
Xpdvog Ma va anogpeuxbouv Ta oPAAUATA AUTA, UTTAPXEL €vag LETPENTHG TTOU

METPA HOVOo TA povd 1) povo ta uyd rAaiola tou petadidovral. Ze hept-
KEG TIEPUTTWOELG ATTOOTEANETAL EVAG XAPAKTINPAG EAEYXOU TTIOU SNAWVEL
Sonua 2.28: Teyvirhi tng éuueong StLTpokelTal yia petdadoon povod 1) (uyou rAalciou.

AVAYYOPIONS HUE ETULEKTIKT] Eival 3UokoAo va xabouv dUo mAaiota pali ) va petadoBouv SUo TAd-
ETTOVOUETAIOON]
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ola dUo PopPEG, ETOLTIOU VA UNV Uropel o petpntg va avixveloel To opAAua. Qoto-
00, Yla va arnopeuxBel kal autr n ortdvia repinTtwon, Ta nMeplocoTEPA VEQA OXHaTA
XpnoortoloUv av&ovteg aplBpuoug, avti Tou PETENTH TTIOU HETPA UOVO TA ovA 1) LoOvo
Ta {uyd nihaiola. OLau&ovteg aplBuol, ektdg Tou STLTIAPEXOUV KAAUTEPN TPOoCTACiq,
eAaXLOTOTIOLWVTAG TA Xapéva 1] ta SmAd rAaiola, eTuTpErnouy In PeTddoon nepLlooo-
TEPWV dedOMEVWY, TIPLY Xpelaotel n erBeRaiwon \Yng.

2.5.3.2 AuTtoparn 316pOwon cPpailparwv

To XapaKTNPELOTIKO TNG TEXVIKNAG TNG AuTOatNg ddpBwong oparudtwy eival OTL,
padi pe ta duadikd Yneia tng nAnpogopiag, arooTteEANovVTAlL KAl Oplopéva AAAa Ta
ortoia BonBouv OxL HAVo OTNV avixveuon TUXOV OPAAUATWY aAd kKatl otn ddpbwon
TOUG. ZUYKEKPLUEVA, OTO HETADIOOUEVO KWAIKA Prtopel va evowpatwBouv npdobeta
Suadikd Ynolia, €Tol wote o (Blog 0 KWIIKAG va Tipoxwpel oTnv autdouatn ddpbwon
OPAAMATWY, OTIWG CupBaivel kal oTnyv Tiepimtwon g avixveuong. Emeldn n enavape-
TAdoom Tou unvupatog dev eival arapaitntn, o d€ktng dev urnopei va oteilet ACK
NAK. I'a 1o Adyo autd n uéBodog eival yvwoTr kat wg mpoooia 316p0won oPparpd-
TwvV (FEC: Forward Error Correction).

3 € TEPUTTWOELG TIOU UTTAPXEL TIOAUG BSpuUB0og N HEB0DS0g arnartel ueyAAo aploud po-
oBetwv Ynepiwv. Emopgvwg ol kwdikeg Ttou divouv aopaAr] aroteAEoATA e TNV TIPO-
001a JLOPOBWON TPAAUATWY HELOVEKTOUV, ETIELDT] LELWVOUV TN XWENTIKOTNTA TNG YPA-
UAG eTuKOVWVIagG.

H autdpatn diépbwon o@arudTtwy urnopei va ndpel dIAPpopeg HopPeg. O TIAEoV yVw-
OTAG KWAIKAG auTouaTtng Siépbwong oparudtwy eival o Kwdikag Hamming, iou dlop-
Bwvel an\d ocpAAuaTaA e TNV ITPooBKN SUAdIKWV Ynelwv eAéyxou. Napdderyua xpn-
ooroinong g HeBddouU TNG auTtopaTng SLOPBWOoNG OCPAAUATWY aArtoTeEAE(l TO oxN LA
KWJ3IKOTI0NOoNG TTou Xpnotpuoroleital otoug diokoug CD-ROM, otoug ortoioug TO PpUOCL-
KO p€oo aroBrikeuong eivatl oAU euaicOnto oe opdApata. To cuotnua autd oxedld-
OTNKE LE TNV TPOOTTTIKN va dlopBwveTtal autouata €vag HeyANog aplBudg oParudTwy,
woTe To oUOTN A arodrjkeuong va €xeL Tov anartoupevo Badbud aglomotiag.

Av n ypapun erikolvwviag eivatl LovotiAeupn, N TEXVIKN Tipdooilag diépbwong opa-
pATWY, TG AUTH TIOU Xpnotuortoleital otoug diokoug CD-ROM, eivai tdpa 1toAU Xpn-
oun. Opwg évag Tutikog diaulog uttootnpidel aupimAeupn PETASOO0N, LIE ATTOTEAECA
va eivat duvatn n enavapetdadoon. Nevikd, étav npokeltal ylia YPAUMEG HeTAdooNG
PWVNG, oL KWALKEG TIPACOLAG SLOPBWONG TPAANUATWY deV KAAUTTTOUV OUTE TO CUVOAIKO
kKOoTOog oUte TO eUpog {wvng, oTo BaBSd TTIoU TO KAAUTITOUV Ol KWALKEG avixveuong
OPAAUATWY, oL ortolol £xouv 11dn oxedlaoTtel, wote va cuvdudZovTtal e tn duvatdtnta
aAuUTOMATNG ENMAVAUETASOO0NG TWV SESOUEVWY TTIOU TIAPoUCLAouV KATIOLO OPAAA.
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&  Aézeic mou mpémer va Gupapar i

SPANUQ, PEPOVWHEVA OPAAUATA, SETUN OPAAUATWY, TTIOCOOTS TPAA-
HATWYV, ayvonon CPAaANATwWY, aViXVEUOoT OPAANATWY, avixveuon Kat dlop-
Bwon ocpaAudtwy, kabapr MAnpo®opia, MPdchetTn MANpogopia, duadt-
KA Ynpia eA€yxou, TANPOPOPLAKO TUN A, TUUA EAEYXOU, KWSIKOTIOMOoN
ENEYXOU OPAALATOG, AVIXVEUTIKO! KWBSIKEG, DIOPOBWTIKO( KWBIKEG, KATAKS-
PUPOG EAEYXOG TIAEOVACIOU, EAEYXOG LOOTIMIAG, EAEYXOG TIEPLTTNG LOOTL-
pilag, EAeyxog APTIAG LOOTIUIAG, SIAMKNG EAEYXOG TIAEOVACIOU, KUKAIKOG
ENEYXOG TMAEOVACOU, YEVVITOPAG, TILO ONUAVTIKS Yngpio, AtydTePO onua-
VTIKS Ynepilo, autéduaTo aitnua enavapetddoong, autopatn didpbwaon
opaAudTwy, etuReBaiwon A\jWng, ecPaAévn Ar\dn, TEXVIKN Aueong ava-
YVWOPLONG, TEXVIKN EUUEONG AVAYVWPELONG, ETIIAEKTIKY] ETMAVAUETADOON,
TAaiola eA€yxou, pdobia dopOBwaon CPAAUATWV.

W




Avaxkepalaiwon

To kepdAalo autd paypateldnke TIG YVWOELG KAl Ta otolxela rou aratrtodvrtatl yia
TNV Katavonon ToU AVTIKELUEVOU TNG YNPLakKr g peTddoong dedougvwy. Ze ouvdua-
OMO LE TIG YVWOELG TTIoU arnoktriOnkayv and 1o KepdAaio 1 kat apopoudocav Kupiwg tnv
AVAAOYIKN] LETAS 00N, avaAuBnkav €vvoleg TIou agopouv TNV Yn@Llakr Hetddoon tng
TMAnpogopiag, onwg eival N kwdikortoinon Twv dedOUEVWY KAl 0 pUBUAG HETASOONG
TOUG, N XWENTIKATNTA TNG YPAUMNAG erikowvwviag KTA. (Mdbnua 2.1). Mapouotdotn-
Kav Ta €idn petddoong docov apopd TNV Karteubuvor TNG (MoVOTIAeUPN, NUITAEUPN
Kal aupinmAeupn) kat 3é0nkav ol BaclkEg apXEG TNG MAPAANANG KAl TNG OEPAIKAG
petddoong (Mdbnua 2.2). 3t cuveéxela avalubnkayv oL apxXEG TNG CUYXPOVIOUEVNG
KAL TNG AocuyXPovIioTng oelpaikng petdadoong (Mdbnua 2.3). AKoAoUBNOoE CUYKPELTIKA
a&loAdynon peTa&u Tou avaloylkoU Kal Tou YPnelakou Tpdttou Petddoong dedoe-
VvV, HETAEU TNG TTAPAAANANG Kal TNG oelpaikng HeTAdoong Kal TEAog HeTA&U NG
OUYXPOVIOMEVNG KAl TNG ACUYXPOVIOTNG OElpdikig peTddoong dedougvwy (Mdabnua
2.4). To KEPAAALO OAOKANPWONKE [E TN KHEAET TWV TEXVIKWYV avixveuong Kal dopbw-
ong oc@ailpdtwyv (Mdénua 2.5).
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EpwTHOEIQ

o

® N o @

10.

11.
12.
13.
14.

15.
16.

17.

18.
19.

Tielvat Anpo@opia kal Tt dedoeva o€ €va eTKOVWwVIaKO cuotnua; MolEg pop-
PE&g uropei va €xel n mAnpogopia;

Tielval n kwdikortolnon dedouEvwY KAl TIWG Tipayatortoleitay;

Mwg petpl€tal o pubUdG HeTAdOONG SESOMEVWYV KAL TIWG O PUBOG SlapopPpw-
MEVOU ONaTOG £VOG KAVAALOU;

Tievvooupue, otav AEue XWPNTIKOTNTA eVOG HETOU HeETAd0ONG Kal TL eUpog {w-
VNG KavaAlou;

Titaplotdvel To SNR kat Ttoldg o pOAOG ToU;
Mdéoa eldn enikowvwviag €xoupe og OxEoN e TNV KateUBbuvon Tng nAnpogopiag;
>e TLdla@EpeL ) HOVOTIAEUPN Artd TNV NMAeUpPN ertkowvwvia;

>e TL ouviotatal n appimAeupn erkolvwvia kat oe Tt dlapgpel anod TIG AANNEG;
Awoe gva rapdadeyua.

Mwg avtihapBdveoal tTnv €vvola tng katelbuvong Tng HeTAd0ooNg [ag MANPo-
poplag; Tionuaivel petddoon dedopevwy onuelou TPog onuelo KAl TL EKTTIOMTIN
Sedougvwy;

Molegeival ol kKUpleg dlaPopeg HeTAEU evdg avaloyikoU Kal evog WngplakouU onpua-
TOG;

Tievvooupue, dtav AELE OTTTIKT] HETAS00T SeSOUEVWV;
Tievvooupe, dtav Ague oelpaikr Kal TL TTapAAANAN petddoon;
Tielval n aocuyxeoviotn HeTAS00T WNPLAKWY SESOUEVWV;

Mola eival Ta XapakTnNELOTIKA KAl TIOlA TA TIAEOVEKTNLATA TNG CUYXPOVIOUEVNG
METAD0ONG YNPLAKWY SESOUEVWV;

Mowa eivatl ta kUpla XapakTnELoTIKA TwV SlarnodlapopPwTwy;

Tielval to KUKAwua EA-232D/v24 kal arnd noéooug akpodgkTeg artoteAeital; Na
avag@epelg TIg Aettoupyieg Twv Baoikdtepwyv arnd autoug.

Mwg propoupe va eAéyEoupe av n nAnpogopia rou AapBdvel o dKTNg eival
{dla pe TV MANpogopia rtou OTEAVEL O TIOUTIOG;

Moleg peBddoug avixveuong oPaAUATWY YVWPIZELS;
Moleg peBddoug ddPBWoNG CPAAUATWY YVWPIZELS;



