
Tunonoilloll, i5oll~, XP~OIl KOI KOTOXPIlOIl

MArNHTIKEE KAPTEE

0, POYVI]TIKtC; KOPTCC; XPIJOlpOnOIOUVTOJ TO TcAcurofaXPOVIQ
cAo KOI mo OUXVO . H pOyVqTIKIj TOU~ AwpilJo XWpi(&TOI 0&
rpE/€; rpoXltc; 6C50pEVtAJV, TO onoia pnopouv va yp6tpouv tj
va 6108600uv Kor6AAqAcc; OUOKEutC;. Mia POYV'7T1Kq Kopro
pnopcf va fPtPCI KOI 510r.pOpOUC; KtiJ61KCC;, npaYPQ TO anoio
TqV K0910TO KOpTO rroAAorrAIj~ xpljoq~.

.lJ/olJIKOoi&~ KWlJlKorroiqoq~

0&wpTJTtK6,&TJ fJ 1J00000TLKfJ Awp!oo.. IJnopci
va 6cX9c1~ ' ~C'-'c: at KOVOVqKl!

ISO rtp06tayp6<pouv TTJV ntptOxfllJOVVT'lTtc:JIlc:
(6A. nAoIOto). H 9tarl TWV TptWv TPOXlWv TTJc:
1J000000TtKr'tc: AWP{6oc; nou IJnopotN vo q:tpouv
OOOoptvo dVOl cnior}c: TlpOKo9optOlJtVTJ. To
OX1'IIJo 1 6£:iXVCI TTJ 9tOfl TWV TPlWv TPOXIWv
TIl<: 1.I0VVt1tlKT'K Awpl6oc; TI'l<: KOpTOC:. 0 6poc;
KOOlKonohlOTl OTllJaiV£1 &V ytvtl o.NoAO

Kav6vwv, ~lpWVO I..It TotJ<; onoiouc; IJnOf:lOtN
vo napaoT09otN 0pI8l.1TJTLKo 1jJ,,!JH'0 Tl KOl
ypOIlIJOTQ. H KOOlKOnoiJ"lOll OKoAouScl lXia
6TlIJOTO :

• nptino I..I&ToTptnovTCl 01 opl81l0i
KOl to yp6:IJIJOTO OC (ioo6lKr') lJoptjlTl.

• KaT6mv yp(KpoVTOl OTll llayvT'[TI
KTl Awpi6a opl9IJoi KOl ypOlJlJOTO nou KOOIIIQ
nOloUvTol oro 600611I6 0tJ0tT]1J0 o,ilJlJIWva I..IC
njXlKaeopt~tVTJ I..It9000.

KoPTOC:. oc oUyKplOTl IJC Ql.uYEi, KopTCC;
avayvWPIOl)<; TlOU Iptpouv ETlayWYIKO Tl tllO('

09TJto CTTJV untpuElPll QKTlvo6oAla tv9E:Ta,
Dqll:WJVTO! O'TT] l.Icy6.ATJ XwprJTLK6TTJTa TTJc:
I.Ivfl1Jllc: TTJc: KO! O'TT] 6uvaT6TTJTa ortA"" KO!
toXEloc; l.I£Ta6oAr'tc: TTJc: KOOLKOnoiflClllc:. rIo
napQOCtY~IJnopotN vo ypoqlClUv CTTJV KOprn
un6Mmo Mly<JptlXJP.Wv. H KOpTO l.Inopcl
).om6\' vo )(pr'IOq.IOrtotTJEk:1 I-u: noMoUc; TpC
noue; Kat 6):l 1.16vo yla avayvWptOfl. To
ocOOj.ltva TTJc: 1J0'fVIlTIK1'lc: Awpl6oc; npaola·
tcOovtOl tvavn 61oypaqlf)c: - n.x. an6 I.IOVVTJ
tLKO ru:6la - 1..1& 6toolllaoio l..ICJYVl1tLKf)c:

anotUnWOl'l<: oc ncoto lIl.j./T'\A"" tvTOOll<: (4000
oersted. 6tOOLKaoio HICO). H 1..I0VVt1T1KTl
Awpl60 I..Inope( vo 6ta6ooT&( OK~O KO! ov

unooTE( ~pO OTl6 TIlv KCq>aA1'l ovoyvWOll,

Myw I..IOKpaXp6VIO' XPtlOTl, TJ co.v ypat~au

VlOT&!. MOvo 11 IlEyo.All ql80p6: Tl TO TOOKl0l..I0
Ka8l0ToUv til lJaYVllT1KI') Awp(OO I..ITl ovoyvw
Oll..ll). Olav 11 Ko.pTO (icv ~Tlop&( va (ilO6aOTCI
IJ£ OUOKCUTl avoyvWO!1<:, tlVO! OK6I.I0 Ovvcm't
TJ 6l6owor] 6£6otJtvwv I.IC av6.yvWOll TWV
'PTllJlIOKWV nAfJpotpOplWV bit npoe; bit

KWtJIK£t; BCD KOf ABA
H 6ut:115111r'l KwOOl:onoil'JOll yiV£TOlI.IC 0t6:cp0pf;,
1JC966ouc:. ntO yvwtJT6c; clVOl a KW6ut.oc: BCD,
a cmoloc: cnnptm:1 TTJV avonapOOTOOI'l TO
noXU 10 apt9IJTlTIXWV lJIIllpiwv Kat ntvTt;

np609cTWV ~66Awv. 0 KW6tKoc: BCD XPfJ
otJ.I0nOlt[tOl YlO TTJV KooLKonol'lOTl Tllc: 00.;.

ttpfJ, TPOXlOC; Tllc: 1J000000Too'lc: Awpi6o<;,
K09Wc: cniOllC: KO! YlO TTJV KootKonolfJOl1
cnaywyLKwv LM.LKWV (Cv9tTWV) an6 XaNtO I')

£uo.lo9llTWV OTTlV untpu9pTJ Olmvo6oAlo • H
tyypalp~ lWV Kw6l11onOl"l..Itvwv OTO 600611I6
oucnTllJa (ic6oiJ,tvwv npaYIJOTOnOltlTCl IJC
6lo611Coolo nau cmv61'JOC TO 1954 a Howard
H. Aiken. H 610(iLKOOio oum OVOIJa~ETCl

H KWlJlKorroiqoq Tq~

pOYVqTlKIj~ KOPTO~

H IJOYV"TLK~ Awpl6a, " OTloio 6p(OKCTOI
CllM'Jawe: OTT]V Tliow nACup6:: TTJc: Ko.pTa"
TlOpauola~Cl OV8CKt\K6TT]TO OC Tpl6t, KOI
oI;ta. To TlAEOVEKTTlI..l0tO til, 1l0yVllTlK1'),

CTOIXtlWV ~ OK6I.I0 KOI VO tXCl tAtu8tpa XWpa
YlO vo 6cX8ti TT]v lpWToypo<tJ1a TOU KOT6xou.
H KopTO EivOI tvo OUl.lnoytc; oWIlO, IJE TloAt,
OTpWocl, TlOU (ilO\.lop<pWVCTOl KOT6mv ElpClp
lJoyT')c: 9cPIl6TT]To, (Tlcp[nou 120 .C) KOI
nicOl)<;. QI KOTOOKCUOOTt, KapTWV KOlO
OKet.«OUV IlEy6:Aa, TlOAUoTj:lWTO q>Ulla, am
OTloio anoTUTlWvevtOl avayAUlptC; nXfIlXXPO
pit,. H I..lCI'(VTlTlX~ KOpTO napClUOl~1 ovtoxfl

ex: 61aKul.lovatl' TT1c: 9tWOKpooloc;, Acnoup
yd XWP{<; Tlp06A.....orn IJt:t~u ·20·C Kat
50·C, 6cv cTll'}PC6(tTOI an6 TTJV uypo:Jia Kat

ovttxCI at 6tOcpopo. XfJI..ILK6. 6m"" rtCTpt).0I0.
&v(iYfl, AiTUl, Dnoppvr1QVT1KQ. H napcrn;T~t

VTJ b:9£ar] Of: rV-laKi'j aKTlva60Ala TT] ~apWvcl
KQI tnO!dvC'-'c: TTJV CJXPf)OTtUtt.

01 0100160£1<; TT]<; I-lOVVllTlK"'" K6pnx; QVTl
C1TOlXoUV om; OUVT')GEl<;, TUnOnOlTJI-lt:vC, 010

ar6.ocu;; ~lQC; mOTWTlK!'t<: KUpTO<; (85.6 mm )(
53,98 mm x 0,76 mm). To U~lK6 KOTQOK£u!'K

T~ KQPTO<; clVQl ouVT'JSw<; OOTJp6 XAwploUxO
no'\u8lVu'\IO (PVC). Ql K6.pTCC; onOTCAoUvTQl

aoO Ttoocptl<; TOU),axIOlOV IJCI.l6p6v£<; PVC,
01 onoi&l; the anAw<; Ton09uoUvTol '1 !JIO

n6vw O'TT)V illl') du: wvlitovtOl OTa9£p6
~~ IOU<; at Iono an6 m:;~ nUupte;'.

Ot 6Uo ~nptKt<; I-lqJ6p6vc<; £ivai aoO
Ot<JqXJVt<; PVC. ItTJ ll£1-l6p6vTj TT]<; nlow
rV.&up6c; cnlOTpWvcTOI 11 lJayvTlTIK!'l AwpiOo. H

TtXVllu'l lll'\ TlfXlOCA.loYJll;; TT)<; lJayvTlTIII""
Awpi~ tml Olocpavf) ~6pOvr] ana PVC
£ivOl KT'!'IJO rtpOrJylJlVT)<; Tcxvoyvwoiac; lOU
CKOanm:: KQTOCJK&lIQCJTl\. Ot 000 toWTCP~

~Cl..l6p6vc, tivOl tvxPwl.lC, KQt 6l~
vtOl ovciAoyo IJ£ TI, £m9ul.l~ TOU ncMTfl, n.x.
I..IrlopoUv I/O tptpovv TO Aoy6TUrlO TT1c: £TOI
pelo" I/O tXOUl/ X~O KOTa rlapayycAio, KArl.
H £OWTCPIK~ l.Itl.l6p6vll T11c: I.ITlpocmVl'tc: TlACU'
p6, I..Inopc[ vo (ilO\.lO~VCTOI KOTo 6lo(jlOPOUC;
Tp6Tlouc; : vo (il08tw xwpa YlO ovaypa<tJ~
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H 0U0K&u1') ovOYVWOJ'](; 01066(&1 tTlv Kw6lKo
nOIJll.ltVJl nAr}poIpOpio 1l&T~U TOU OPXlKoU
KOI TOU n;AlKoU oup66Aou KOI O)(flloti(E:t tva

filKO TTl" LAC an6 TO~ noufit~

EA£KTop 5193

o a 0 0 0
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txt'ij.lO 2. H noVIKt'i Ilj.I" I KoOopiuHlI 11£ allnoV" m" ".6fllm" Ill:lO~(i IWV &Ja KunDpwv l:V6l;; bit.

£.4cyX~ pc rTACOVaOpO
To CiUJJ6o).0 nou OJl~WVOVTOI IJ& TO (a) To oVvoAo TWV l\E;6OIJtvwv nptm:l va opxi(cl
XPJlOI~OnOlotivTOI YlO TOY tAE:vxo TOU hard- IJ& TO QPXIKO CiUJJ6oAo 1101 va~~ TO

ware 1101 0Xt VIa TJlV nap6atOOll~· T£~OTUlO CiUJJ60Ao. H K&q>aA1') ov6yvWClT)<;
To bit~ m:PITT'ftl;; IOOtlIJ10<; cm.~.tYC:0l KOtO TTl<: &1I00tou; CJUOKcUl'lc; ovayvWOJl<; ov~i

TpOno, WolC TO 09palClpO TWV bit 1109£ tTlv Kw61KOnOlJl~tVTJ n~llpoq>op[o ~&T~U TOU

ypolJlJl"t<: va &ivOi neplTT6<; OPl~Il~. 0 OPXlKoU KOI TOU TC~IKoU OUIl66~ou. MeTa TO
KtOOIKOC; ABA (American Bank ASSociation). 0 TE;~IKO oUIl60~o nptnEI va 6p[OKETOI TO

ono/ex:; XPllolllonOle[TOI YIO tTlV KwfilKono/JlOTl 09potOllO &Atvxou, to onoio OVop6l;&TOl LAC
1l00000tlllWV KapTWV eel, XPflOllJOnot£i TO (Loogitudinal Aedundancy Check • opI(6vTlex:;
W!J60~0:. ~ 1<, -.1> 110\ ? YIO TJlV 1I0900I'JVflO11 nA&ovoo\JQTlK6<; tAE:VXO<;). AnO TJlV rtJ.cuj:x\

Kot TOY tAE:vxo lOU hardware. TOU, 10 LfIC onOTEN;iTot 0116 ttoo&po bit r»i

tva bit nEplTTJ't<: IOOTlIlio<; KOI KA£iVEt TO
aJvo~O TWV fic~vwv. To Ttoatpa bll TOO
LAC cmAtyoVTQl tTOI. t.XrrE va oulln~llpW

VOUV TO bil TTK 1010<; T6~rr::; 0& OptlO lOOtllJ[C.
To 08potOlJo TWV bit [fi\o<; l:~IlC; 6~wv tWV

6000IJtvwv TOU auv6Aau, ClUlln&ptAOj.l60vQI.It
YOU TOU LAC, dvOI 1lE:PlTT6<; oplell~ .

lJUI.I~ 61qxJlJll(i't ~. Ta lic6qJtva
ano8qtu:UovTOt oc aAuoi60 OooCio<Wv~.
H aAuai60 ClUTl'I anOtt,\c.lTOi art6 I.I£I-I~va

KUnapa, 6nou tva 6voOlKO If.Illq>[o (bit)
QVTlOTOIxci Of:: 600 KUnOpa. 1:10 Ilttwno tOU

bit '\'OIl66vCI naVlOTt xwpa ll£Ta60h~ tT1~

OT691JTK. Eov 11 OTo81l11 nOpaj.lcvcl OTOStp!'l
oc 6Uo YClTOVLKG KUnapa, np6KclTol Yla TO

).oyul.6 jlflOtv (0). Eav~I J') OlO9tJ." OlO

6ailtpO KUn<JPO, TO &V MYvw bit txa ~1'l ior}

j.I& TTl \.lOV6Oo (1 ). To OX"1Jo 2 £~'1YtI TTl
OU\llJlOli Oupaou<J; ~9000.

H npwTfl TPOXIC XPllOlj.lOnOltlTol cmavlo,
nptm:l 6IJ.~ va avolflCp8t( YlO va t[I.IQOTC

nA!'1PCI'. r' QUTl'llJnopoliv va KOTllVpaql(lIjV TO
noM) 79 ~60'\Q oU!Jql(.lva j.I& K6nOlo
npoKQ60pqltvo KtOOU<a. EMlO"; OTl'lv TpoxLll
Cl1TT'l XPT"I041onOl&itOlIl.OOx~ ~ 6 bit,
j.InopoUv '10 nopexna9oUv ouvoAuui 241 • 64

OtOlPOp£TlKO ~6oAa. To oUp60Ml CUta

nCpLAOIJ.6ilvOlN TO apl9IJJ1TlI\6 lIiflqlia on6 TO
o t~ TO 9, to ypQIJQIl'!Q A tw<: z, Ka9Wc: IIQl

OOj.l60,\0 tAtyxou Kal £L6uu), 001.160'\0. H

TlUKVCTllTO &yypalfl~ nptna va avCpXtTCl Of;

8,3 bitjmm (+/- 3%). H tPOXl6. 1 j.lnoptl va
Iptpcl ~, n.X. 6v0lJ0 1101 fllaJ9uvOJ).
H 6CUTEPJl TPOXIO ~nop&l va lptp&l to noAU
40 ~6o).0 nqx.\CJl.I~vwv tOU apXllloU,
TOU tt:AlKoU 1101 tWV ou~66Awv c).tyxou. To
W\J60~0 autO CIVOI TO apl~Jltllla ljJJl<plo 0
tw<; 9, 1I0BW<; IIQlIIOnOIO oU~60~o cMyXOIJ. H
nUllvctTltO cyypoqll~ oVtPX&tOI COOl 0& 3,0

blt/mm (+/- 3%), 1101 -'&ITOUPy&i CIOV AOM. To
Ttoocpa bit lIa9l: CJUI.l66Aoo ypQqlOVTOI naVTQ

tt onO TO ~Ia ~ TO opIatcpO. To

n:&pl&XQp&VO ~ OWT&Pfll; TPOXI()(; ~o
nOLci'tOl ~6vo yto avoyvWPIOll 1101 X6p1l 0Tll

~IIIPI'J nUllvOTT1To &yypoq>ftl;; ~nop£i va filo6ci
(&Tal &VKO~O onO OUOKCutc; ovayvW011<; ~e

OXlOIJ1'). To oUl-l60~o IIwfiulOnOloUvTOl OTO
fiuOOlKO cu:mwo OI:'.J.lPWVO ~& tOY IlWOIKO
BCD ~11K~ 4 bit ~& npooEh')Kll cv6<; bit
n&plm't<: lOOtlllio<;. 0 aplelJ~ tWV CJUI.l60~wv

ovtpxeTOI 0& 2" - 16 :

p '" b3 b2 " ""''''''''' rT1~ooIo

""",
1 0 0 0 0 0 0
0 0 0 0 1 1 1

0 0 0 1 0 2 2
1 0 0 1 1 3 3
0 0 1 0 0 • •
1 0 1 0 1 5 5
1 0 1 1 0 6 6

0 0 1 1 1 7 7
0 1 0 0 0 8 8

1 1 0 0 1 9 9

1 1 0 1 0 10 '"0 1 0 1 1 11 o.!IJ6oAo apXflc:;
1 1 1 0 0 12 '< I"
0 1 1 0 1 13 . "'x__

0 1 1 1 0 " » (.)

1 1 1 1 1 15 ? ~ ttPj.lOtqKlU
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; 000000000000000 ? LAC • xxxx • yyyy • un • vvvv • ? LAC

Xwpi~ ~ oUa"n1JO :
; -_._----- l()O()( • yyyy • zzzz • vvvv - ? LAC

0,\0 TO E,tvo OOOTilIlOTQ, Ot Ur:vxot np6a60
CJt1(; Kat TO auaTiJI..IOTO KOTaypalJlJ'lc; TOU

)(p6vou OOVCPV6l,OVTOI ~ 0J0IW.Itc;;~
CJt1(;, Ot onoic~ ~lTOUPYoUv ~ Ol~

TpOnotJl:;. Ot 0U0K£tJt<: OVOyvClJOTK ouv6tovrot
ou~ IJC KonOIO Wn o.JOI!.o.n; ClUYKtvrpw
0TJt: KOL IlC OKon6, tTlv npoowplvi) KQTOXWpIl

OIl Ilr,VUIlOTWV at 601l9r]nKI') IlV~1l1l (buffer),
Tllv aO<p(i).tlO lWV 6t60lltvwv OlaV 61OKonci

TO jXullO Kol Tllv KOTOVpo<jl~ TOU XP6vou
I.ltow tVOWIJOT~tVOU poA0VloU Ilt KpUOTo).
AO. Ot CMJK£Ut~ ovOyvUXJr]<; ~lTOUPVoUv KOTO
TO MtnO oav modem KQl IlnopoUv, n.X., va

attAVOtN OlOY K£VTplltO OT~O TO 6&6oJltv0
noo napV.a6av 0& KOnOl.O UROOT09l.l6. To

oxl')IlO 3 &:IXV&l nap6O£lVllo tv6tc; 161wTlItoU
OU011'IllaTO<;. .6.lOKpivOtJI..IC TIXI~ nin~ au
OKCUWV ovoyv~. H o.JOI!.£U~ Ilt OX10lJ1') VIa
TTl 61£ACooll TTl~ KOPTO~ CtVOI 11 lIlEh'1vOTtPIl,
600'01 otpapQ Tl~ 1l0YVllTlKt~ KOPTt<;. 0
XPJ'lonl~ a,iP&1 TT}V KOpTO Iltoo on6TTl OXlOIl~,
on6Tt &a66l,OVTOI 1.l6v0 Ol ""Ilpocpoplc~ ~

6Wn;pTJC; TPOXl6~ IJC TT'J IlLKPOT&PIl Tll.JI(V()TTlTO
&yypa<pl)::. IUOKtu«; TOU MOU OlTToU XPIlOt
1l0nOtoUvTOt Kuplwc; yta TOY Ur:vxo np6a60
CJt1(;. I n~ 1l0\l6IX~ av(ryvwtJr)(; KOL &yypa<pl)::

ClooY6l..lCVTJC; KOpTO<; 11 1..I00000TtKIi KOpTO
Tono9cT&iTOL 010 £OWT&ptKo 0Xlollt'K 0& 600
66.~ tRlTp€ntl tvo<; I-tIlXOVU:'1J6tc; 1J0v66).w
011<:. KOT6mv &[vot OuvOTI') 11 ovoyvWClll ~

cVVpa<p1i KOl lWV TplWV TPOXlWV TTJI' KOPTo~,
tov OUTO tlvOL onapolTIlTo. Evo<; KUK'\o<;
&YYPOlJlft<:/ovOyvWOl'l<: 61apKd T1£pinou 2,5

sec. IuxvO 6ploKoull& 1l0v6O&~ ~ TTJI'
KOpTO<; I-l£ KIVflll'lPa. Ot ot.tCJK&Ut~ CllJltl;
tMouv OUT6pOTO 1T)V KOpTa. H ClUlJIl;CIJl'I
Ilnopd va 610660&1, va vp6tp&t KOl va £.\ty~l

TTlV ouEl&VTtK6TTJTO TTJI' KOpToc;. TtJXOv ciKuPl:'
KOPT&~ KOTClKpaToUvTQl ana TTl OUOK&U~.

• 0 ap191J6tc; TTJI' KQpTO<; I.lnop&[ '010
XClPTlY&LTOl 0& K09& unll.Ur)).0 (CJt.JVT't9w<; dvat
o npoownlK6tc; apte¢c; TOU uno.Ul\MJu~ 0
opt9\.t6tc; 0lTT6tc; Ilnopd va xp~onOtI'}9&I yto
TO\I Oo£.vxo Ii Kat 1T)V KOTOKpQTTlOll KapTWV

ana KapTOOCKT&~ CCI, n.x. uno.UfV.wv nau
£xow onoxwplia&l.
ITrlV TplTrJ TPOXIO IlnopoUv va KOTOxwPIl
BoUv TO ROAU 107 oUI.l60,\0, ool.lntp[).olJ6a

V0I.l£VWV TOU OPXlKoU KQl TtWOTlKoU 001166
.\au. To oUIl6oA0 auTO n&pI).OIJ66vouV TO
~ 0 £we; 9, TO VpQllllOTO A~ Z. KOl}(;,x;
Kat oplOlJtvo oUIJ6oAa &Atyxou Kat t!OtKo
oUIJ6oAa. H nlMV'6TTlTa &yypcxpJ'lc; O'dpX£TOt
0& 8,3 blt/mm. ET1£I6li &ivQl lXNan'! 11
TpononoiflOl1 TWV l)OOolltvwv TTJI' TpiTTJl'
TPOXl6:~, au11'l O£v XPrJOlllOnotdTOt VIa avo
VVlIlplOll, o.Uo Vla TTlV ano9l')Kwoll 1l£T06All
TWV O£601l£VWV, 6nwc; TO un6'\omo TOU

H Kw;JfKorro(qoq CCI
H KtOOlKOnoirpar] CCI TT)<; 6WT&PTK TPOXU)~

apxll,&l ana TO OEKOTO CKTO oUIJ60Ml. To
rW:0\Iflm'B.t0 nou npoKUrm:t ana TO Vr:yov6tc;
0tJT0 dvat an IJnopoUv va oovlluoo6oUv ~ TO
cUon1IJO CCI WQ, unQpXOVTO otJOTl'IJOTQ,
onwe; auTO nou xpllOtlJ0nOtoUvTat VIO TOV
Oo£.VXO np606aorjc:: KOl VlO TTlV KOTaypa<p1i
)(p6vou. ClIJlOU VIO nap6lJOtO ouan'1lJOTO rilod
9&VTOI TO 13 npWTo oUlJ60AO TTl~ OCUT&PTK
TpoXIl)~. H KlOOlKOnotlll.l£vll Tpoxui £X&l Tllv

nt:ptVpalJlli TWV XapaKTI'\Pwv
o :£'010 MTIlIlO

APXlK6 QUIl60AO
ll.lOXWPlOTlKO ~60Ao

x TUnO<; TTl~ KOPTO<;
Y APl9p6tc; ~ &ToljXlo<;
z np6ae&TO<; apt9lJ6<:
v Apt~ Tl'l" KOpTD\
7 TcwoTtK6 oUIJ6aAo
LAC Dptl;6vno<; rW:ovOOPOTtK6tc; tM.vx0<; (Longitudinal Redundancy

Check) Ii 69polOlJO £).tyxou (checksum)

AUT6 ClUYKp[V&Tat I-l£ TO LAC nou dvat

KOTOXWPfU,ltVO OTTJ 6WT&prJ TPOXta. ElJl' Ooov
~lJlWvoUv TO OVa LAC, '1 KOpTQ Vivt:Tat
lXKTI\ an6 TTl OUOKo.n; av(ryv~. &6v AX!,
6&'01 OnOOCX&TOl 1T)V KOpTO rJ ClUlJIl;&Ut'! ovayvw

0TJt: Kat ovtlYpQlJl&l TO OlOYVWOTU<O Ilr'tvu\.to .
'To LRC OCV dVQl OWOT6'.

01 &yypa!p£~ Tuno<; K6pTO~. opl91l0c: TTl<:
tTQlp£io~, np6a9t.TO<; apl6\.t6l;; KQl apl91lcX;
TTJI' KOpTO~ avi)Kouv OlO oUaTlllla 1l00000TtKWV
KQPn.lV CCI, TO onoio ~66v£t KOpT&~

61QlJl6pwv ninwv, at onoi£~ KOpT&~ XPr,otI.lo
nototNTat 0& 0t6Ip0p&~ T1£ptOlOocK;.
• 0 mo ClU)(vO XPllO~onotc:illl&VO<; nlnO<;
KOPTO<; dVOL rJ KOpTO ncM-TTl (nino<; 1), tvW
QAAot ninOl KQPTWV dVOL at KOpn:~ tKnT~
(4 KQl 5), 11 KOpTO lJIpaV~~ (100) KQl 11 KOpTo
on06tOlJtOOll~ (101).

• H &yypa!p~ TOU opl91loU TTJI' £TQlp&ioc;
&~OCJ<PCl.\ll,tl TTlv np60600fl 1l6v0 0& KaTOXOU<;
KapTWV nou tpV6(OVTOL OTTJV £'01 Mvw
£Totpdo (0& OU011'IIlOTO v.tVXOU np6a6ocJr)t;
Kat KOTaypoq>l):: )(p6vou) KCJ9<lK; Kat TTl
lXNOT6TTlTQ napo).o6frt: npot6vTwv 0& KapT()
6b;T&~ CCI.
• 0 np6alkToc; apt91lcX; Ilnop&i va XPI)Oll.t()
nOtl19t.i VtO TTlV KOT6.T~r, uno.Ul\;\wv oc

Ol6lJ1OP&~ 0IJ66&~.

AovoplaOlloU. ITIlv KW!')IKonoiIlOIl CCIIl TpiTT]
TPOXIO ntpltXtl TO onO).ltvQv XPIlIlOTlKO noo6.
H Kw6lKonoillOll 0UTli OnOTt,\tlTol ana ntvlc
block Ilc 25 TO noALi oU\J60Ao .
Block 1 : &AWetpo

Block 2_5:IlU~VOXPrJlOTU<o un6AOt
n~

To oo6Aotno, TO 00010 I.l£T06dAA£TOL ~TO

on6 TTlv ay0p6 KonatOU npotovTo<;, KOTOXW
P£lTOl Vta MV~ aotp6ActO<; TtOO&pCI~ q>opt<;
OTO block 2..5. KOTO TIlv OVOVVWOTl TOU
unOAolnou nptntl va &['0101 6UVOT~ r, ovoyvw
OIl TouMXlOTOV TplWV block, aMOI~ CKn£
I..In&TOl 6l0YVWOTIK61..1!')VUIl0M~. OTOV 6cv
&iVOl liuvoTI\ 11 OVoYVWOll optOlJtvwv block

~ I..IOVVllTtKI):: KOpTo<;, elVOl 0uv0TI\ 11
av6YVWOll TOU OOOAoinou on6 TO QAAo nou

dVOL 0& K<W'I KOT6crtOOTl. To 6t6OIJtv0 TTJI'
Tpi~ TPOXlo~ KOOIKOnOtoUvTOI 1..1& cI0tK6
KWl)tKO ect

=tva auaTqllaTa

aCYXol np606aoq~
Ot t,\CYXOl np60600TK npaylloTOnOtoUvTOL 11&
0I<0n6 va £RlTptnouv 1T)V npoon&J..OCltl Illat:;
npoK09op10lltvn<; 0IJ66o<; tpyol,OIltvwv at

tva r\ m:ptClCl6TtpO ll1t'J)om TTJI' tTatpdo<;. Ot
Oo£.VXatn~ Ilnopoliv va ouv6uoa9oUv

~ OPlOlJ~ X~ TTJI' £Totptlo<;, XPOVlKO
&aaTt'JlloTo KOL ~ TTlv clooywyiJ OTO).llKWV
KtOOiKwv avOYVWPtOll~ (PIN). H KoPTO £.\tVXC
Tal KaT' OPX~V WI; npoe; TOV apt91l6 ~
CTOlP&[O~. Eov a op191l6l;; TTK &TOlP&lo~ &lvQl
OWOT~. 0 T&PIlOTlKcX; OT091l~ OTtAV&1 6'\0 TO
OTOtXdo TTJI' TOUT6TTlTa~ OTOY KCVTplKO
0109110. Eov 6}.0 £1'0101 OWOTo , 0 K&vrpu<~

OT09l.l6<; CntOTp6p&1 TTlv arniv'rT)at'} (va avoi~

11 Qjpo). OTav 6&v dvOl, 0 K£VTpu<6tc; OTCJEII..I6l;:
amtpno ovrlOTOtXO 61OYVWOTtK6 Il~a.

E6v 0 t).£VXO<; n~ OOVOO6l,£TOL ~
OTO\.ltKO apl91l0 OVOYVWpl<JTK (PIN) KOL cm
V&TOI tnov&tA.r,l-ij.Itva AOV9oaI..ItVoc; KOOlK6l;;
PIN, &vcpyonOttlTOI 0 ouvoY&PIJ~. OAO TO
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AAAa urroorqp,{op&VO auorqpoTo
l\.COOl./tvoo OTl OTT]V np6~1l unapxoov OIClpO
po 0I.IlJTi)1l0TO KapTWV, TO nAcovtKTIlI./O Tl)<;

I./0YVllTlKnC; KOpTOe; eel C[VOI OTl 0' oun')
I./nopoUv va cvow~oTw9oUv TO X0paKTIlPIOll"
1'.0 illwv KOpTl<lV. AUT6 lpO[VCTOl ncploo6TCpo

OTllV ncplmWOll CloayWYl')c; TOO 0I.IlJTi)1l0TO<;
CCI Of: nOlpCIO, 11 onolo xpl)Oll./OnoLC[ liOll
0)).0 oUcm']1l0. LTllV ncpimWOT] Ko.>OIKonO[I1
OTK IlC untpuSpcc;, &nlKoMaTOI OTT]V KapTQ
CVO 06poTe tV9CTO noo OCV 06nVCI, TO onoio
c[VOl opQT6 1./6VO KOTW an6 umpu6pT)
OKTlvo6oAio. 0 KWlilKOC; BCD yp6<p£TOl OTO

tv9CTO I./C ClOlK6 I./OA061 KOl 6Xl IlC OUOKwli
cYYPOlpl')c;. LTO oxnl./a 4 lpCI[VCTOI tva tvSno
YlO untpu9pcC;, I./C 6AO TO ncO(o Tau nau
I./nopoUv vo KwOlKOnOlT)SoUv, K08Wc; 1'.01 J]

TO~T) Touc;. 0 KWOlKae; BCD onoTcAciTOl on6
TtooCPO ncOio, 6noo KliSc ncO(o xopaKTIlPi
~nOl on6 TrW Tli~1l TOO, OTT)V ncp[mWOIl noo

yCyOv6TO oou ~a~&iVOlJv xwpa KOla TOV

O'CYXO np606oor)<; IlnopoUv va npwlOlWA
~oUVTQl 010V K£VTplK6 0108116. XaAOOIlCVOl

n:PIJOTlKO( OT081loi Ii ypallllC<; 6coolltvwv
ovoyvWpi~OVTQl KQl KQtOyp6.(pOVtQl KOT6mv

cKnollm'lc: avayvwplOTlKWV ricoolltvwv an6
TOV KE:VTplK6 OTo81l6 KGTe OtlpC OE ",69£

n;PIlUTtK6 01081l6.

Koroypoq"J TOU XP6vou

To oUaTllI.I0 KOToypatpnc: lOU xp6vou c~unT1'

peTe:( KO'\UTCpa TOV aUTOIlQTO uno]"oYloIl6111<:

0110(81')<:. nou flo C(VQl ovoXOYTl Be8mQ Ill: TO

xp6vo napoua{oc; TWV cPya~olltvwv OlT)V
cmxc(pl)Oll. 0 xp6v~ napouo(oc: KaToyp6:~

TO! IlC T'1 SoneCIO XPOvO!lCTPllT1;. Ana TIl
XPOVLKT'! OTlw1'J TTl<; 6lP(l;~ lOU cPya~olltvou

aTC xwpo cpyaoiac: on6T£ IIQl npoOTi9cTQl
aTC", npoowmKo q>QKCAM TOO 0 xp6VO<; ~tXPI

TIlv onoxwpfJ01'l TOO. 01 TCP~OTlKO( OTOS~o[

KOTOypolpne; TOO xp6voo ~nopoUv VO c[VOl
npoYPO~~OTlO~tvOi KOTO Tp6no, WoTC apXIKO
va cMyxoov cov 0 KOTOXO<; ~ KOpTOe; tXCI
TO 61KO[W~0 clo06ou OTllV CTOlpc[a TIl OUYKC
KPl~tVll XpoVlKn OTlY~n_ riO TO 0I<0n6 oUT6
01 cpyal;6~CVOI KaToToooovTOl oc XpovlKte;
~wvce; nou OVTlOTOIXoUv ane; 66pOLCe;. TuX6v
noAurU.lCPll onooo(o 1./C1.1ovwl./tvwv cpyol;o~t

vwv clooynOl XElIX)ldVllTO OTllv KCVTplKn
~ovoOo oov xpovomOTWTlK!'l cyypolp!'l. Enlol']<;
C(VOl Ouvon') 11 on' w9c[0e; 616p9WOT] oc
ncplmWOT] noo 0 Epyol;6I.Icvo<; ~CXOOCI va
xTun!'locl Tllv KOpTO KOTO TllV cioOOo !'l TT](;

t~OOo. AMce; OuvoT61T)TCe; c[VOl

• KOTOTO~I1IlCI./OVWl./tvwv cpyol;OI.Itvwv Of:

~CXWpIOTte;. npovOl./loKte; OI.IMce;.

• YnoOlo[pcOll Of: XPOVlKtC; ~WVEC; IlWw
cMyxwv np6060OllC;.
• E~OKpl6WOT] TOO opl91./oU TWV nop6vTwv
CPYO~Ol./tvwv,

aDE

,-

IBM-PC

I'Wvo;: Mltol>l>Via. 0I'4i0 ... I'<

'""""" <M&:ono; on-Ino ~
_M6~

IBM PC·Xl

~I

~."',l><io;
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'riO-C-:-j(1E..:il!!

"" .,-----------------------..
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•

•

,

4
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66 EAclfTop 5/93



5

EXOIN lIYIlfttIIX9d llol<popa npOtuna VOl ...... lVIlOnOllJClll

~""""""0",,,*,,11:P'1':~~

lclli IIill¥o va IDY"'ttlllCo; ...~ ......

, 0 ISO fh:..-.ot'lIl~ CirrgIMM.... ~
~T~l__~01

~ l:8nwi~~ (10 [»f 6clo.

0Il'0fI0 111 r~, QI~~ "'II'lP(I1I/

l'O'V"'l'UIt<; "/¥In:<;
o o<oYOYqJO::: !SO 7810 • 1985 IE) n«llV~ T<I......."...l

XQjlQI<1Tp<m«l TT'/; ~VI1TO<flr: """"00;, 0.-; .w..6 "01-o~ ISO 7111/2 lMS (E) T1IpItJa~

~--O~lS07Illl3 ,te5lE)~tll&tort_

~~".."..o4pTo

O~ ISO 11,,/.· '''5 IE) "'*'PlIP tll9tal TTl':

"Il'dTT'/; "'"~ 'I'OXO; 1<Ml.~) nou XP'lO'

~'" )'IQ "TV ""~,
o "CMMCI\IO<: ISO 7811/5 1985 fE) Tllf'lV~ ..., &tort

Ill': ,piTT'/; lllOXo;. Ennptnn", ... 1pononoirp) """

.w-... nou .,q,a '"'"" ... rjlOJ(T6.

o~ ISOITEC 7113· IlllIO 1EI".ap:l~

"""leT:;.,."-""-:~ AI.mIi 01~ ISO

(l¥TI<O'Tam,- tow~ ISO~ rou ,,,s.

l:xnlJO 5. To ndiio Iidiopivt.lv £~ CROytolV'KOU iv9clOU onO xoftK6. To tv6t;10 6piOltc'Q' 010
ItOt6Jupo 11'06 tn~ KOptrn;.

Bt8AtoYPOlpio
Bedenkow, K•• l1otvlK~ lilw(fl TJlc: ItQtOXP~
TOU T)AcKTpovtItoU CIl.IClTT)JQToc; • Sc:t-tBdt
Roermild-Vorlag, Luebeck 1989.

Glelssner M., Iucm'lI-I0TO 1-I0VV'lTlJ(!'Jc: KOpTa<;.
Th. Waller Verlag, Regensburg 1989.

01 ltaVOvlOllo[ nau QVaq>EpavTOl OTO RAO[OlO
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•

AtltOUpy1'loouv 1-1' OITOloo1'lnOTt npoowmK6
URo'\'oyum'l, oq>oU OlIvfit9otiv ~. oUT6v Iltow
GUpoc; V24. MayvtJTIltE<: KOptt<: nou ocv
EXOUV ItplJTTlOYpolpl")JtvO Of;~ ~ Of;v
&oetTOOV 06paTo crttvl10 Of;v npocrtoTWovtQl

anoT&Acq.loTUCQ ano KOTOXP1'Iocl<:. OTOV '\'01

nOv y[VCTQI 11 t'(ltOtOotOOTj 1t0lptWV ClUOTTUJ6.
tWV lJayvt]tIK~<: KOpTO<:, ITptnCl '10 AOIlB6.vo
Vtal 01 KaToJV.IlAce; np<XJlUM~cl<; ocxp6.:A£la<;.

~lWlpWvClOI IJC to tt6lK6 ~oAU&. 0
Kw6tK6c; tvToniOl,loO elvOi tunOnt:llolWt:voc; Kat

naptxtt tTl fMNot6tTlta avaVVwarr:; tTl<:
t0UT6tTltae; KOI an6 tie; ttoo&ptte; rW:uptc::.
To KOOI/(OnOtlll.l£vO ndila ~nopoUv '10 enl/(o
AumOvtQl 1-16'10 ~t XpW~ata filOq>O.Vl'1 0111'1
unEpu8PIl OK11Vo6aAlo (6XI lpWlOypaq>la taU'
16tTl1ot:;). H KwfilKonolT)Ol1 um;p0Gpwv XPI)Ot·
~onou;iTal OO(lKM:lOtI/(O KQI ~6vo yta TIlV
ov~ ItTJV ntplntWOll tTl<: Erray",,)'!·

KIjc; Kw&xonoif'/OTK 0 KWlSl/(oc; BCD anOTUnw.

VClOt IJC 0U0K£UTi enl nmOnOtJlIlEvou qltJAAou
XaMoU (6,9 em x 3,5 em) IJC &tfill(l'l
&nlK6AUIjIl'). OAa 10 nefiio nou I-InopoUv va

fitx80tN /5&OOI-lEVa KOI Il 10~1l lau<; Ot Eva
tnaywyucO Ev9no q>O.iVOV101 GTO OX,,~O 5. ria
tTlv KOlOYpatp1'l tTl<: nAl1POtPOPiot:; &a1i8£Vlal
10 noAU 13 8tocte;. Eni 'Atev, unapxct Il
/5uvar6tTlto cnu.o'fl'lc:; I-1£t~U TptWv IOOtlplWv
(KCJI.lpia, apTla, m:pnTl'1). 0 Kwflut6c; CVlom·
OlJoO naptX£t tTl lIUVOT6tTlTO avO'f'IWOI'l(; on6
ne; ltot:J£p£Ie; nM;U~ KOI lIw tmTptnuol Il
TponanoiJ1Ol'l TOU. H crraywYIKT] Kw6IKorro{f/CJ17
tRlKOAMTQl OT11v TOUTOt11TO KQl lItv 061'1VCl.
H tnoywylK1'I avoVVWOll~ an6 TO xapTi
(OItOpo ItOt ~ an6 lpWToypacpla TOUroTTl'
Tot:;) tRlTptm:1 ooOtool'1nott fH0IJ6ptpworJ tTl<:
T0IJT6T1lTot:;. H cnaywYtK" Kw&Korrolr'fO'l XPJl
oqJonoLdTOt onOltA£tOTllto ItOI ~6vo YlO tTJV
OVOyvWpICJll. H ltoouconolllCJll ~t pa(J{jwro
KIDKO tKtumiwClOI KQl tmKoJV.OtQl 0tTl ~IO

n'\'wpO tile; TOUT6tTlTae;. 0 pa8oomx; KtiJ6llfO,
XPl)Oll-lOnOltltOl anOK'\'tIOTIKO Yla Tllv OVQ
YVWpIOll EvOC):oldvlo.M; npooKoJV.6.Tol tniOt"}<;
OTTJ'I TOUTOTJlTO untptW6&<: OTiy~Q, TO onoio
civQl opot6 ¢Vo 6Tav am9£TQI CIt URcptWlS11
OKTlvo6oAia. To OTiylJ.O QUT6 0Cv ovnypilp&

t01 ~t lPWTOTlJt1U(Q ~flXavt'lIJ.OTO 001& onow
nWVCTQI oc IpWTOypaqHt<: KQI XPl"lOI\lonolCitQl
anOl('\'cIOTIKO KOI 1-16'10 Yla tTlv oVOYVWPICJT].
MIO ~cntpo~Ev11 ~E906cx: £lval 11 Kwl!IKQ
noitpr] ~t /5l{npTJOfl. AUTJ'I 11 KwlIutono[JlOI1
civet opo:n'l Ket naptxtl ~lItp1'l acxpti).ctO

Evavn nCJPCIX~. KOto TTl XP!'Jarl TJlc:
~ayvtjTlJ(!'Jc: KQpTot:; nptntt 0 apt9\J6<: PIN

(aTO\.llK6c; apt9p6c; OVayvWpICJl')l;;) va tlOOX9&[
Ola RA11KtpoMYIO an6 TOV KOTOXO tTl<:
KOptOe;. 0 ttp~onK6<:; ato9p6c; OUYKplVtl
aurO TO lit/5olJ.EvO ~t opl81-16 nou unoAoyi~£1

B6.otl TWV /5tfiO\.lEVWV tTl<: KOpTOC; I-It TTl
6o!')8t10 KonOlOU a.),yopI9I-1ou.

En£p86o£u; KOt nopoxop6{£t~
000 ncptoo6TCPO yivual vvWCIT6c; 0 Tp6noc;
ItwlllKonoif)Ol'lt;: TWV l-IaY"'lTlJ(Wv ltapTWV, ilia
T600 ~OVCTO! 0 K[VOuvoc; cnCI-I66o&wv Ito!

napaxapO~twv.OI l-Iayvt]TlItE<; ItOpTCe; I-lno
poUv va lilaB6.~oVTal, va aVTlyp6.(jlOVlal 1'1 va

06T'JvOVlOt xwpi<; I-Ity6Ao KOno Il£ oucrn'\IJoTa
avlJyvwc:JJlc;/cyypallll't<; nou I-ITTopd KovciC; va
TO ayop6otl.. Auta l(1 OJOTT1,JOTO I-lnopoUv va
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