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A1SaKTIKOI OTOXO!I

Xto TENOG auTou Tou kealaiou, or padntég 8a npénel va eivar og déon va:

avapépouv Toug Ndyoug nou kaBiotolv avaykaia T Sopnpévn kaAwdiwon

anapiBuodv 1a 18iaitepa xapakmpioTikd nou Sivouv nAeovektipara oe pia Sopnpévn kKahwSiwon
avapépouv Ta Kupla pépn piag Sopnpévng kakwdiwong

Siakpivouv éva e€dpmpa kabdg kai m Béon nou TonoBereita

avapépouv Toug ouviBeig Ténoug kahwdiwy nou xpnoiponoiolvial omy opilévria kahwdiwon
kal otnv KaAwdiwon KoppoU

avagépouy TG péyioteg anootdoelg avdntuéng g kalwdiwong kal Tov eNdxioto apiBud
npildv, avd Béon epyaoiag

avagépouy Tov TpdNo anooucTpo@ic kal olvdeong Twv (euydv Twv kKahwdiwv ong npiCeg
avagépouv Toug Adyoug Unapéng Twv Tonikdy SIKTUwY UNoAoyIoT®Y

Siakpivouv TG Sidpopeg Tonoloyieg ora Tonikd SikTua UNOAOYICTGOV Kal Ta NAEOVEKTAATA

A Ta PEIOVEKTAUATE TOUG

avapépouv Toug ASyoug anmAelag evépyelag ota xAAkiva KaAdSia

gpMNvedouv TNV €vvola TOU VIECIUMEN

gppnvedouv v évvoia Tou Adyou ofipartog npog B86puBo

Siakpivouv 1a Sidpopa eibn kaAwdiwv cuveotpappévav (euydv kai va amoloyolv Ty avdykn
tonoBérnonig Toug

gppnvelouv TV apxn Aeltoupyiag Twv OnTIK®OV VOV

avapépouv Bacikd otoixeia Tou CUCTAPATOG ONTIKGY IVEV

avagpépouv Toug Adyoug nou kaBioToldv avaykaioug Toug éNeyxoug noidtntag Tng kalwdiwong
gppnvedouy Toug eNéyxoug noidTntag: Tou xdptn kahwdiwv, tng eacBévnong kai Tng kovTIviig
aMnienidpaong (NEXT)

avapépouy Toug Aoinolg eAeyxoug noidtntag Tng kaAwdiwong

avagpépouv Toug Adyoug nou kaBictolv avaykaia tnv Tunonoinon

avapEPOUY Ta Mio YVWOTd NPdTuUna nou avageépovial otn dopnpévn Kakwdiwon

avagépouv Tnv avaykaidtnta napéng 1wv kamyopidy i kKAdoewy ora npdruna

avagépouv Toug Adyoug g e€ENEng Twv npotinwy Sopnpévng kahwSiwong kai NG MIoThG
EPAPHOYNG TOUG

Sivouv Toug opiopolg Tou cuvbEaou Kal Tou Kavaliol Kal va avagpEPouy Tnv avaykaidtnta
AUT®V TV OPICHOV

avapEPouy Kal va gppnvedouy Ty avdAykn TAPNONG AENTOPEPEIOV KaTd Th pdon Tng
eykardoraong g dopnpévng kaAwdiwong



[ AOMHMENH KanQalQsH }

1. H avantuin tng
SOUNMEVNC KAAWSIiwoNncC

1 1.1 AvaykaiotnTa ka1 nAeovekThparta

a teheutaia xpdvia, pe v avdntuén g Texvoloyiag kai Tn paySaia aiénon

T®V EQAPHOYDV TG, ME TNV NAYKOOMIONOiNoN TNG OIKOVOUIAg Kal TV avdykn

yia adfnon g aviaywvioTKSTNTag TV ENIXEIPACE®Y, KUPI®G OTovV Topéa
napoxig unnpeoicdv, e Tig auénpéveg anamioeig yia noidtra (wAG otoug Topeig
NG uyeiag, NG Maideiag, TWV METAPOP®Y, TWV OIKOVOMIKOV CUVANay®dV K.d.,
npoékuye n avdykn yia tn xpron SiktuakAg unoSopng pe kahddia acBevdv
PEUMAT®WV OTIG ECWTEPIKEG EYKATACTACEIG TWV KTIPiwV, NAPAMNAa PeE Ta YV@oTd
KaADSIa peTapopdg NAEKTPIKAG EVEPYEIQG.

Ing aiBouoceg kal ota ypageia 1a onoia xpnoiponolei évag peyd\og opyaviopd,
€va VOOOKOpEIO, éva NavenioTAIO A WIa eMIXEipnon, Nou pnopei va eival éva anid
Noyiomipio ald kal 1o pnxavoypaikd kévipo piag Tpdne(ag, o ouokeuég
Tpogodotolvial yia T Aermoupyia Toug, ektdg and Ta loxupd peldpara (Snhabni pe
tdon 230V), kai pe aoBevi peduara.

Ye éva olyxpovo nepiBdNov epyaciag, o kdBe epyalduevog npokeipévou va
eivar anobotikég Ba npéner va éxer dueon npdoBacn Touldxiotov oe éva TNAépwvo
Kal o€ €vav NAEKTPOVIKG UMOAOYIOTA, YIa va PNopei enMAéov va aviaAdooel Kal va
eneepydleral apxeia keipévou, eikdvag kai GMov SeSopévavy.

Z1nv nhektpoAoyia kal otnv Texvoloyia Twv unoloyiotdv, 1o Siktuo opileral wg éva
olotnpa KukAwpdrov i alMnloouvedpevev efaptnudrov kar ouokeudv. Erol,
eival yvwortd 1a Siktua nAektpodATNong, TNAEMIKOIVGVIDV, UNOAOYIOT®V K.Q.

ESikérepa oe éva kiipio nou oteydler enayyehuarikég, epnopikég, Biopnxavikég,
KOIVWVIKEG kal AMeg noikikeg Spactnpidnieg, yia v kAAuyn Ty avaykdv A v
efunnpémon 1wv epyalopévay kal Twv eniokentady, Siakpivoupe Sidpopa enpépoug
ikrua, onwg:
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pnvupdaTev (tnAeopolotunia - fax).

2. To SikTuo evéoenikoivwviag.

eAéyxou npoonélaong K.Ar..

wuéng, e€aepiopol kai kAipaTiopou.

£VTOG TOU KTIpiou.

6. To SikTuo KAeioTOU KUKA®pPATOG TRAEdpaong.

1. To TnAepwviké SikTuo yia Tn peTa@opd @wvng Kal Tnv anosToAn n Anyn ypantov

3. Ta Siktua acgaleiag, dnwg nupavixveuong, cuvayeppou, cnparoS6Tnong,
4. Ta Siktua kevtpikng Siaxscipiong kTipiwv yia Tov autoparto EAeyxo cuckeuwv Séppavong,

5. Ta Tonika Siktua nhektpovikev unoloyiot@v (LAN- Local Area Network) yia tnv
ekpeTaAeuon KoIvev Kal akpiBov nopwv, ONwg KEVTPIKOI NAEKTPOVIKOI UMOAOYIGTEG
(servers), ano8nkeuTika péca, ekTUNWTEG, capwTEG (scanners), ekTunwTég oxeSiwv (plotters) k.An..

7. To Siktuo poucikng kai avayyeAiag yia Thv Wuxaywyia Kal TNV EVAHEPWON TWV ATOHOV

Ta napandve Siktua anairodv orig didpopeg
epappoyég e€eibikeupéveg kahwdidoeig. MNa

NApAdeya avapEPOUPE HEPIKEG EPAPHOYEG
6nou anairodvrarl Sidpopa kaAddia:

I Yra miepovikd kévipa, n\iBog
XANKIV®V KaA®SiwV.

I Xng teopoiotunieg (Fax), éva (elyog
XANKIV®V KaAwSiwv.

I X1G WnpIakEG TNAEP®VIKEG CUOKEUEG N
otoug SianoSiapoppwiég (modem), éva
A &0o Celyn xdAKIVoV KahwSiwv.

I Xroug unoloyiotég oe olvbeon Tonikou
Siktiou, opoaovikd kakddio Tinou
RG-58 ora 50Q.

I Xra tepparnikd 3270 oe olvbeon pe
eleykrn (controller) IBM, opoaovikd
kaAdSio 1inou RG-62 ora 93Q.

I Ané unoloyioth oe unoloyiot i oe
olvdeon Tepuarik@dv pe unoloyiotn UNIX,
kahodSia Tinou RS-232 nou karaAiyouv
ouviBwg oe ouvbetipeg Twv 25 A 9
akpOBEKTAOV apoeviK®V (pin) i BnAukdv.

I Xng ouvbéoeig unohoyiomi IBM AS 400,
Siafovikd kaldOia.
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H npoo8etn kai ek Twv uoTépwv kalwSiwon
nou Tono8eTeiTal yia va kaAuye Sidpopeg
VEEG QVAYKEG OF £va KTIPIO, £XEl ENINTWON
otnv aicdnTikn Tou KTIpiou, uYnAd KOGTOG
kai cuxva Suckolieg oTNV KaTackeun.

H avdnruén kar Aemoupyia noMaov aveédprnrwov
kai Siapopetikdv perall Toug SikTimv
Snpioupyoloe kard 1o napeN8Sv npoBAipara
otn oxediaon, Tnv Karaokeun, Tn XpAon, Tn
ouvtipnon, v avaBdBpuion kai yevikérepa Tov
EKOUYXPOVIOHO TOUG.

Mepikd and ra npoBAriuara nou napoucialav
1€T0I0U €i60UG EYKATAOTAOEIG NATAV:

1. Kard 1 oxebiaon, énpene va eival yvword
and v apxii n akpiBric xprion kdBe xdpou kai
n akpiBric Béon eykardoraong Twv ouokeudv i
TV UNXavnudroy.

2. To kdBe Siktuo anairoioe S1apopeTIKS TUNo
kaAwbiou, evd yia 1a uAikd ouvbeong kai
TEQIATIOOU UMNPXE aKOMA EyaAUTeEPN
noAupopia.

3. Ta rexvikd npoBAruara ueyeBivovrav akdua
nepPIcooTEPO ASyw TG EMenpng tunonoinong.




AnAaébr, érav éva Siktuo yivorav e VAikd piag
eraipeiag, énpene unoxpewrikd va ayopacBolv
1a npoidvria g ibiag eraipeiag kar Sev unrpxe
Suvardinra ouvepyaoiag e npoidvra dAAng
eTaIpeiag.

4. Ané m pdon oxebiaong Tou Kripiou Enpene
va eival yvworég oi ouokeuég kabdg kai ta
pnxavriuara nou Ba xpnoiuonoiodoe o TEAIKSS
Xpnorng.

5. Eneibn and n @don tou oxeSiaopiou UEXpPI
T (pdon Karaokeung kai napdboong Tou
kTipiou pecoAaBei ouxvd peydho xpovikd
Sidotnua, akdua kar n KaAurepn LEAETN kai
oxebiaon, unopouoe va BewpnBOei
Eenepaopévn ASyw g rexvoloyikrig e€EAiéng
Kal TV VEWV Npoidviwy.

6. H eupeia xprion 1wv tomikedv Sikriwv
uroAoyioTav kai n avdykn Taxeiag UETAPoPds

Autd Ta npoBAnpara
oSnyncav oTnv enivénon
£vog véou Tunou SikTuou,
10 onoio avTikadioTa 6Aa Ta
nponyouUpeva Kai givar:

V &viaio,

V anA\é oTn KaTackeun,

V &UENIKTO,

V ENEKTAGIHO Kal
pnopei va avtanokpiveral
oTIG napouceg alAa kai o€
HEANOVTIKEG avaykeg.

[ AOMHMENH KanQalQsH }

peydAwy nooorntwy SebSouévwy anairel
anoSorikdrepa karabia. H kaBoAikii xprion tou
Siabiktou (Internet) enéBake akdun nepiocodrepo
v avdykn Taxeiag HETapopds eydAou Sykou
nAnpogopidv (SeSopéva, rixog, eikdva, ypanrd
Kkeieval oe npayuarkd xpdvo.

7. To peyaAdrepo mpdBAnua g un runonoinong
rwv Siktdwv nrav on bev unopodoav va
SexTouv OUCKEUEG vedTEPNG TEXVoAoyiag le
nepioooTepeg SuvaroTnTeg Kai Mo OIKOVOMIKEG,
Me TEAIKG anotédeoua va anaireital n
avrikardoraon tou Siktuou. Xe aurn v
nepintwon, 1o npdBAnua Sev Arav udvo ro
kéorog avrikardoraong tou SikTuou aAAd kai ol
OUVENEIEG MoU auTr NPoKaAel, dnwg n Siakonn
EPYACIAY TNG EMIXEIPNONG YIA KAMOIO XPOVIKO
Sidotnua aMAd kar n avaordrwon Tou
npoownikoU Kai TV neAaray.

4 N

To Sikwo autod, AdyL s
ouykeKpipévns Sopris nou
npénel va €xel ¥la v avdanuén
WV NAcOVEKTNPATLY ToU,
ovopaletal
AOMHMENH KAAQAIQXH.

- J/

Ta 18iaitepa xapaknpIoTIKA nou cuviotolv nAeovekmpara oe éva diktuo dopnpévng kakwdiwaong

gival Ta napakdre:

1. Enekracipyotnta

Av undpxer avdykn enékraong tou Siktiou, autd yiverar elkola, ypryopa kai xwpig va diakonei n
Aermoupyia Tou undpxoviog Siktiou. Meidvel 10 XpSVO KATAOKEURG T®V VEWY EYKATAOTACE®V Kal TIG
(npiég nou eivar mBavé va npokalolvial and epyacieg avakaiviong.
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2. Tunonoincn

OMa 1a uNikd Tou Siktlou eival anoAUTwg TUNonoINpEva, YEYovAaG Nou cuvendyeral T Peiwon Tou
kdoToUg TV UNIKGOV Kai Tn oupBardinta pe dhoug Toug kataokeuaotég nAektpoloyikol uAikod. H
andéoBeon Tou kdoToug Tng Bopnpévng kalwdiwong yiveral ouviBwg oe Tpia xpdvia.

3. EdkoAn oxeiacn

Kard t oxebiaon, Sev eival avaykaio va eivar yvwotd 1o akpiBég nhiBog kar n akpiBig Béon 1wv
OUOKEU®V Kal pnxavnudroyv. Aiveral €1o1 n Suvardinta  e0koAng NPOCAPHOYNG TWV XDPWY OF
kéBe aMayr uNikdv i Béoewy epyaciag.

4. MoAu-unoctnpi€n

H rauréxpovn Aeitoupyia ouokeudv Teheiwg Siapopetikcdy perall Toug unootnpilerar and To iSio
Sikruo (H/Y, mAépawvo, pal, kduepa, extunwng), and SIapopeTIKEG KATAOKEUGOTPIES ETAIPEIES.

5. EikoAn cuvinpnon kai Siaxsipion

Enimuyxdverar yiari dAeg o1 cuokeu€g, NANV TV TEPUATIKAY, €iVAl CUYKEVIPWMEVEG OE KATAAANAO
x@po (karaveuntig), pe eAdxiotn napevéxAnon otoug xphoteg. To Siktuo e€anhdverar and Tov
KEVIPIKO KATAVENTA NPOG TIG CUCKEUEG ot akTIVIKA Sidraén kar napéxel eukoNieg ot xpAcn Tou
kar Suvardinra eAéyxou and pakpid.

6. Euéhiktn kadwdiwon

Ye pia olyxpovn enixeipnon, péxpl kai 1o 40% 1ev unaMiley, aldler Béon epyaciag kard n
Sidpkeia Tou €roug. ' autd eivar anapaitnin pia euéAikTn kKaAwdiwon NOManAig xpnong, dnwg
eival n Sopnpévn, Gote va peidveral 1o kdotog kal va audveral n napaywyikdétnta. H Sopnpévn
koAwSiwon enmpénel Tnv kaAltepn Siaxeipion T@v kawdidoewv kaBdg kar T ypryopn kai anhi
aMayn xpnong. XapakinpIoTIKA e(pappoyn anoteAei n nepintwon Kard Tnv onoia  undAAnAog
peTakiveital oe AMo dpopo alG Siatnpei Tov nakaié apiBud miepdvou.

Npita R 45

Xxnpa 1.1: Aiatiipnon Tou
nalaiou api8uou TnAspwvou

Kar o¢ véo ypagpeio.
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Me mv iSia kahwSiwon efunnpetolvial epappoyég, dnwg eival n PETapopd PWVAG Kal ypantol KeIEVou
(mAepwvia), exdvag (orfpa video), Sebopévev (data) unohoyiotdy, kai GMeg epappoyég acBevv
PEUMAT®Y, ONWG Eival N NUPAVIXVEUON KAl O CUVAYEPHOG.

Zmv enikpdmon Tng Sopnpévng koAwSiwong OuviEAECE aNOPACIOTIKG KAl N KATAOKEUn and TIg
Biopnxavieg kahwSiwy evég ouykekpipévou Tinou kaAwdiou ouvesTpaupévav Jeuydv, nou eival Suvardy
va oupnepipepBei, und opiopéveg npoiinoBéoeig, dnwg kai n nhelovdTa TV Siapdpwy kaAwdiwy, pe
ANOTEAECHA VA PNOPEI VA Ta AvVTIKATACTAGE!.

H avdnruén autod tou tinou Siktiou, 18iwg ot kipia ypageiwy, Biopnxavikolg xdpoug, voookopeia,
naveniompia, aepodpdpia, 1pdneleg kAn., anartei 181aitepn npocoxn, kaBdg anotehei Baoikd pépog g
unoSoprig yia v anéoon Tou avBpwnivou Suvapikol.

Zuppwva pe npoBAéyeig eibikav, To Siktuo Tng Sounuévng kaAwbiwong civar Suvarov va
KaAUnNTel TIG anaITRCEIG TwV KTipiwv yia nepiocotepo ano 10 érn, eved évag H/Y éxer npinepiobo
{wng 3 érn ka1 To Aoyiouiké Twv unoloyiotwv 1,5 érog.

To kbotog Tng Sopnpévng kakwdiwong eival 6Uo PopEg TOUAGXICTOV HIKPOTEPO CUYKPIVOUEVO ME TO
kbotog nou eniBAMouv o1 ek TV uotépwv npdoBereg Niceig Tou nalaioy Tpdnou kalwdiwong.

1 1.2 Kopia pépn piag Sopnpévng kaAwdiwong

O 6pog Sopnpévn kakwdiwon nepilypdper €va nAnpeg kakwdiakd ocloTnua nou avantiooeral oe €va
KTiplo A ouykpdtnpa kripiov kai nepapBdver T pehém, m oxebiaon, Toug TUMOUG TV UNKGOV e
eyyunpéveg emddoeig, Toug Tpdnoug uhonoinong, Tov EAeyxo Kar Ty micTonoinon Twv emdooe®y Tou.

H Sopnpévn kahwbiwon evdg kripiou i evdg ouykpotApaTog kTipieyv anoteleital and técoepa (4)
kUpla pEPN:

|. Katavepntés

2. KaAdwdivon koppou (kataképugpn)
3. Opi{évua kadwdivon

4. ©¢on epyaoias

Ta xapakmpiorikd noiétntag kai enddoewy piag dopnpévng kakwdiwong, nou eival anoAlTwg
avaykaia ei8ikd oe éva Siktuo unohoyiotdv e€acpaliCovrar edv tnpnBolv cuotnparikd kard v
gykardoraon 1a nPATUNa nou Snpocielouy avayvwpICHEVOl OPYAVICHO! TUMoNoinoNng Kal KUPIKG:

3 n EIA/TIA (Eveoon Hhektpovikedv Biopnxavicov tev HIMA kai nio cuykekpipéva 1o turhpa

g, Evwon Tnhenikoivwviakiig Biopnxaviag) kai
3 o ISO/IEC (AiebBviig Opyaviopdg Tunonoinong/ AieBviig Enirponi Hhextpotexvikav).
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Y10 Xxnpa 1.2 gaiveral n igpapxia
oto Siktuo Sopnpévng kaAwdiwong,
nou ouviord 1o npdtuno ISO 11801.

Xxnpa 1.2: lepapxia oto SikTuo

TrhenKovavies

1
Kiahofiwarn

@WFIIWIJ

1500m e ]”

I
! Hu.i'mEuiucrr]
™ S00m Py i

¢ *, Fa it
FO FD FD FD }
Opeldvmio
S rahibioon
TO TO
Kevipikog xaravepnig FD Karavepnmic opdgou
NEIoYTC KTIpiay
Kmp'"bg KaravepnTig TO Tnhenixomwviaks npida
KTIgiau
Sopnpévng kaAlwbiwong.
Y10 XxApa 1.3 gaiverar n avdniuén oe kripio evég Siktdou Sopnpévng kakwdiwong.
Yoo doTnwe

Biang apyacing

Evpioog katTevidnmg

T
Opidvnia
Exhwbiwen

‘_Kl.l'uuﬁlmuq
wopHod

Kripio B

Xxnpa 1.3:
Kdpia pépn Sounuévng

o

Efwrrpims fisruo
weppol (campus)

/
Kavrpindg Karavipnrig
Kripro A

kadwSiwong.
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1.2.1 Karavepnrig

Onwg omv eykardotaon 10XupdV Peupdrey undpxel €vag YEVIKOG NAEKTPIKOG Mivakag Kal PEPIKOI
NAeKTPIKOI Nivakeg (unonivakeg), é1o1 kal otn Sopnpévn KaAwdiwon undpxel évag kevTpIkGg karaveunTig
Kal oI ev8Iduecol KaTraveunTég opopou.

O1 Béoeig 1wv karaveuntdv oto kripio Bpiokovral oe 1éT010Ug XOPOUG hoTe va anarreital 1o pIKPdTEPO
Suvardv prkog kawdiwy, va eival edkoAa eniokéyipol kal yevikd va napéxouv euehifia oe kdBe alayn
XPAONG h PeTaTponn.

Y10 xodpo nou Bpiokeral o kevipikdg karavepntg (aiBouca karaveuntr), teppatiouv dha 1a kaAdSia nou
gpxovral and mig npiCeg Tou kipiou. Edv 10 kripio eivar peydho, TonoBeteital kai evBiduecog karaveunrig,
avd épogo.

Kpimipio yia tov apiBud 1wv evBiduecwy karavepntdv anotehei o nepiopiopdg 61 n andotaon
karavepnti and undpxouca i peNovTikA npiCa Sev npéner va eivar peyalitepn and 90 pérpa.

Enipdveieg peydhwv Siaotdoewy, énou or Siabpopég twv kalwdiwv Eenepvolyv 10 enmpentd prkog,
xwpiCovral oe nepioxég, n kdBe pia and g onoieg avrperwnileral wg Siagoperikdg dpoPog Kal,
OUVEN®G, anaiteital n xpnon evdiduecou Karavepnth otov idio dpogo.

1.2.1.1 Kevrpikég katavepntng

e kTipla enayyeAUaTKAG xprRong, o kevipikdg karaveuntig eykabiotarar oe e1bikA aiBouoa, dnou éxouv
npéoBaon pévo o1 texvikoi, n onoia SiaBérel eykardoraon khipatiopol pe PINpdpicua Tou aépa, yia
™ Siaripnon otaBepric Beppokpaciag kal uypasciag aMd kai yia Tnv anoguyn TG okévng.

Xmv iSia aiBouca r”r{’f/
ouvundpxet:

TO TNAEQWVIKO KEVTPO,

O KEVTPIKOG :

Blwrus erjupay

B LT
£§uttnpsrnrng (server) Tou e | i s
BIkTUoU TV NAEKTPOVIKGOV d o "oRUpUY prupTaY

UMOAOYIOTAV,
oucTAuaTa cuvayepuou, \
nupavixveuong, nAxou K.An..

XOPOE
[ TEXNIKHE
3) XPHEHZ

Ixnpa 1.4: ]
Yoy [PABK)

Trndeyarms ST

Xopog Texvikng xpnong.
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H aiBouca auti pnopei va eivar éva pikpd kheiotd Swpdrio 5 éwg 10 rerpaywvikdv pérpwy i, av Sev
eival autd eIkTd, €vag xdPog analaypévog and AMeG XPNOEIG Kal Mou KUPIG Sev NEPIEXEI CUCKEUEG
loxup®v peupdrey, nx. UPS (povddeg abidheintng napoxiig 1oxdog), or onoieg eivar Suvardv va
ennpedCouv e 10 nAekTpopayvntiké Toug nedio.

Av 10 TNAEP®VIKS KEVTPO Kal 0 KevIpIKGG e€unnpetntiig (server) Tou SIKTou TwV NAEKTPOVIKWY UNOAOYIOTEV
evég kripiou Bpiokovial oe Siapopetikd onpeia, 161 0 kevipikdg karavepntic eykabioraral oto onpeio
€10660U TWV TNAEPWVIK®OV YPAPPAY, YIa TOV NEPIOPICHS TV KAAWOIOOE®Y.

Xto xwpo nou BpiokeTal 0 KevTPIKOG KaTavepnTng katanyel OAn n kaAwSiwon Twv ThAEPOVLV
KAl TWV UNMOAOYICT®V TOU KTIpiou.

Baoikn apxn Tou karaveuntn civar n e§acpalion tng eueAifiag Tng kaAwSiwong ot k68t peTatponn n
aMayn xpnong.

Zmnv npdén, Y€ca oTOV KevTPIKG KaTaveunTn:

I Ola 1a kaAdS1a ané To TnAepwviIkS KévTpo KATONAYOUV OE IO HETGMN HEIKTOVOUNONG
(patch panel).

I Eniong, 6ha 1a kahddia and 1ig npileg TPAEPOV@Y katahiyouv o pIa GAMN ETONN PEIKTOVAUNONG.

I O1 8lo autég perdneg peiktovéunong evavovial Petall Toug pe Ta kaAwsia peikTovounong
(patch cords).

I Avdpeoa onig Slo peradneg, yia va Sieukohiveral n SiEleuon 1wv kaAwSiwv peikTovéunong,
pnopei va tonoBemBei pia perednn Sieu8étnong.

I And Tov kevrpixé e§unnperntn (Server) 10 kaA@Sio karakiyer oe pia Bipa Tou ouykevrpwrn (hub)
nou Bpiokeral oto KéT® PEPOG TOU KaTAVEUNTA.

I Ola 1a kaA®d&ia and TG npiCeg UNOAOYIOTMV KATGARYOUV OE I HETONN PEIKTOVOUNONG
(patch panel).

I O1 unéhoineg Bipeg Tou hub _ e micow
EVAOVOVTAl JE TN PETEMN
peikTovépnong (patch panel) péow
TV KOA@SI®Y peEIKTOVOUNONG
(patch cordg).

I Avdpeoa oto hub kai T percdnn

MeikTovépunong, yia va
SieukoNUverar n SiéNeuon Twv

KaA@SIWV pPEIKTOVOUNONG, MNOPE
va tonoBemBei pia perdnn
SieuBémong.

EivTpo MirgrmLy
PN

Xxnpa 1.5: AiapopeTikég peTodneg

HEIKTOVOUNONG YIa TIG £PAPHOYEG PWVAG
(tnAépwva) kai 8cdopévewv (unoAoyioTég).
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00 A o i

MeTamn pikTovdpnong UTP
16 RJ 45, 1U

Xxnpa 1.6: Kevrpixég karaveuntng.

1.2.1.2 Ev8iapecog karavepntng opogou

O evbiduecog karavepntig eival 1o onpeio Tepparniopol g opi(dviiag kahwdiwong Tou kéBe opdgpou.
TonoBereital oe kevipikd onpeio kdBe opdpou kai ouvdéeral pe karakdpupn kalwdiwon (kawSiwon
KOPLIOU] e TOV KEVIPIKG KATAVEWNTA TOU KTIPiou.

Yrov evBidpeoo karavepntri yivovial ol peikrovopnoerg (Siacuvbéoeig) peradl opiévriag kar karakdpupng
kaAwSiwong.

Y yevikStepn évvola Tou karaveunti cupnepihapBdvovral cuokeuég kar e€aptipara nou xpnoiponoiodvial
yia 1n Siavopn Twv onudrev otov dpo@o, énwg To kIBOTIO Tou kataveunTtr, oI opIoAwPISeG A oI PETONEG
peikrovépnong (patch panel) kahwSiwv xakkoU, o perdneg peiktovépnong (patch panel) kahwSiwv onrikdy
Ivédv (av 1o anartei n epappoyn), o petoneg SieuBémong Twv kawdiwy, Ta kaAdSIa pekTovéunong (patch
cords) kai Ta evepyd otoixeia hub i switch.
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Kok
BiTUaKo0
Koppod
(RaTakaplipe}
EvBidueao
KO OVELNTES
|y
KevTpikde
karavepnTg

Ixnpa 1.7: Tono8érnon

KaTaveunTov o€ KTipio.

1.2.1.3 E€aprnpata katavepntov
1.2.1.3.1 KiBoTio katavepntn

Eival tunonoinpévo xaNiB8ivo peralikd kiBdTio, To onoio eniong kakeitar kapniva i Rack, karéMnAng
Bagng kal pe Siapavh yudhivn népra, n onoia @éper kKAeibapid. Or Siaotdoeig Tou e€aptcdvial and 1o
péyeBog Tou Siktdou. To ecwrepikd Tou eival kKardMnha Siapoppwpévo, dote va otnpilel pe eukoNia
Sha 1a efapmipara Tou karavepnti opdpou.

1.2.1.3.2 OpiolwpiSeg

Eivar e€apripara teppaniopol 1ov kahwdiov (ouviBwg 1wv tnAepwVIk®Y) pe Tov Tpdno Tng Taxeiag
opnvwing olvbeong.

And n pia nheupd TV opioAwpidwy teppariCouv Ta kakdSia kar and v AMn avaxwpolv (dnwg oTig
kAépeg) yia v i8ia A yia dNeg kareuBivoeig, n.x. andé kdBetn oe opiévria kalwdiwon.

Ing oplohwpibeg éxer enikparmioer n xprion ognvwroy Tdnou IDC (Insulation Displacement Contacts).
O 10nog autdg enimpénel ypryopn kai aopaiin olvdeon Twv kaAwdiwv omv opiohwpiba, pe T xpnon
anhol epyaleiou, xwpig va npoanareital anoylpveon tou nhaoTikol nepiBAiparog tov aywydy.

Xxnpa 1.8:
OpioAwpiba kai
epyaleio kadwSiwong.
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1.2.1.3.3 Metédneg peiktovopnong (Patch Panel)

Avti 1wV oploAwpidwy, pnopolpe va xpnoiponoiolUpe Tig petdneg peiktovopnong (Patch Panel). Or
METAONEG peikTovdunong eivar e€aptipara ora onoia karahiyouv kai oraBeponoiotvrar Ta kahdSia Tou
opiCSvriou kar karakdpugpou Sikriou. O1 PeTdneg peikTovopnong nPakTikG Seixvouv v mpoéAeuon kai
Tov npoopiopd kdBe kawSiou kai Siakpivovial oe kaAwSiwv xakkol cuveotpappévev (euydv kal
OMTIK®V IVQV.

MNa Ta kaAaSia Twv unoloyioTwv kai yia Ta kakwdia Twv
TRAEPOV®V XPNOIHONOIOUVTAl EEXWPICTEG HETONEG HEIKTOVOUNONG.

MeTtoneg peiktovopnong kalwdiov xalkou
Mepiéxouv ouviBwg 16, 24 A 48 Béoeig and pnxaviopolg npilodv RJ45. Avéhoya pe Tov 1éno Tou
kaAwSiou, xpnoiponoieital kai o katdMnhog pnxaviopdg npiCodv, RJ45 UTP, RJ45 FTP, RJ45 SFTP.

O perioneg peiktovopnong éxouv ouvndwg Uyog 4,5 cm kai nAarog 49 cm. To Tunonoinpévo Uyog
Tov 4,5 cm ovopalerar 1U (1 Unit = 1 povaSa).

HlmIlllll.ﬂllﬂl'lmliﬂum'l"lmilm
AR
VTR 1001000 11 IR |90 1 BRI 11 B LT g g

(a) (8)

Xxnpa 1.9: Merénn peixrovéunong (patch panel) kaAwSiou xaAkou (a) kar kaAéSio peikrovéunang (patch cord) (B).

O perddneg peikrovépnong (patch panels) pnopodv va xpnoiponoiodvrar pali pe Tig opiohwpideg
A avti autdv. H xprion 1oV perondv peiktovépnong otoug evBiduecoug karavepntég (mpotipdral
OTNV MePINT@Oon CUYKEVIPWONG Twv kaAwdiwv nou épxovial and Toug unoloyiorég) aufdver v
euehiia Tou ouotAparog kahwdiwong, auldvel dpwg kal To KGoToG évavil TV opIoAWPISWY.
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MeTtoneg peikTovopunong
(Patch Panel) kaAwSiwv
ONTIKOV VOV

EiooSol kaAwdiuwy

Eivar napdpoieg e Tig
METQOMNEG PEIKTOVOUNONG
XAAKIVeV KaAwSiwy, oG
PEPOUV PNXAVICHOUG
TEPMATIOPOU ONTIKAV VAV Kal
6x1 pnxaviopoutg npifcv RJ45.

/ 24 kavahia
ZupTapwTo TRRpa Bichevong

Xxnpa 1.10: Merénn
peikTovépnong (patch panel)
SiacuvSeong onTikév vV (a) kai

kaA&@8io peikTovounong (B).

1.2.1.3.4 Meroneg Sicudétnong kaAwSiwv

Xpnoipedouv yia v kaNi opydvwon kai kukhogopia Tev kahwSiwv peiktovéunong  (patch cord). Me
TG perdneg SieuBémong Twv kakwdiwv yiverar nio edkoln n karakdpuen, opildvria i eykdpoia SiéNeuon
T®V KAAWSiwV.

Xxnpa 1.11:
Merdnn
Sicu8éTnong
kaAwSiwv.
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1.2.1.3.5 Xuykevrpwrng (Hub)

To hub (xapn) eivar evepyr kopBiki cuokeur nou
BonBde omv enékraon evdg Tomikol Siktdou
unoAoyioT®V e T xpnon kaiwdiwong. H
ouokeun auth éxel ouykekpipévo apiBud Bupdv
(n.x. 8, 16), orig onoieg pnopolv va ocuvdeBoiv
IOOMNOOEG CUOKEUEG NEPIPEPEIAKDY, ONWG Server,
unoloyiotég, extunwtég. H kdBe ouokeud yia
napddeiypa €vag unoAoyloThg, ouvdéeral PEow
kahwdiou  ouveorpappévey  (euydv e
akpodéktn Ténou RJ45 oe pia Bipa (eicodo) Tou
hub. To hub napalapBdver 1o nakéro Sebopévev
nou Bdver otn Bipa e10d8ou, 10 avanapdyer kai
1o oté\vel onig undhoineg Blpeg, yia va
pnopéoouv  va 1o napaldBouv o1 hoinég
ouvOedepéveg ouokeuég, NANI PECW aKPOOEKTN
tinou RJ45 kal koAwdiwv ouveotTpappévey
Ceuyodv.

levikd, éva olotnpa Sopnuévng kaAwdiwong
Xpnolponolei  yia 1o SiKTuo  UNOAOYICTOV  pia
tonoloyia actépa pe Toug oraBuolg epyaciag
tonoBetnpévoug yipw and 1o hub.

la ™ Suvardinra enékraong tou SikTiou, pHnopolv
va ouvdeBolv oe ceipd péxpr kar Tpia hub. Tia

[ AOMHMENH KanQalQsH }

napddeiypa, omy nepintwon olvéeong So hub
16 Bupdv, n teleuraia Blpa tou npdrou hub
ouvbéeral pe éva KaAwdio yeplpwong pe Ty
npatn Blpa Tou Selrepou hub. Me auté tov 1pdno
pnopolv, avri 1wV 16 NePIPEPEIOKDY CUCKEUDV,
va ouvbeBolv 1eNikd akmiverd 30 nepipepeiakég
OUOKEUEG.

Ye «kd&Be karavepntd undpxer éva hub nou
tonoBereital ouviBwg oto KkdTw Pépog. Lo hub
@Bdvouv 10 kaA®dSBIa nou Epxovial and TG
NEPIPEPEIOKEG CUCKEUEG TOU SIKTUOU UMOAOYICTAV,
apol nepdoouv and TNV AVTiOTOIXN  HPETMMN
peikrovépnong (patch panel) Tou karavepntA.

To hub tou kevipikoU karaveuntA evdverar pe éva
koA®dSIo pe Tov kevipikd efunnpernti (server).
Méve and 10 hub TonoBerolvrar n  perdnn
SieuBémong kalwdiwv (av undpxel) kar n perdnn
peiktovépunong. Me  kaAddia  peikrovépnong,
evédvovial ol Bpeg (eicobol/ é€obol) Tou hub pe
TN PETENN PEIKTOVOUNONG.

KdBe hub tpopoboreitar omv nicw Tou nheupd and
1o Siktuo (230V) péow peraoxnuaniors, evd om
MMPOOTIV Tou MAEUPd (PEPEI EVOEIKTIKEG
pw1od166oug  (led) Aermoupyiag  ka

“ B espofo B 4% ue Bupamon

= - ROTOOTOOT OUwDEDEL
T gulBnr e 3 Anroupcy - EuBedn M erg
evimETIeG Serlau

!
EvBEmTind TGO RO

-MeToywyene
MDD ErompEne
T Ol T Brg
EHMHSOL B Eun
Ak sl

EnlieiEn aunlsan o Aoyspnsao

TPOPOdOaIag.

Xxnpa 1.12: Zuykevrpwrtng (hub).

H kouBiki evepyn ouokeun switching hub (i an\d switch = Siakontng) extelei napdpoia Aermoupyia pe
10 hub, 8nAadni npowBei 1o nakéro SeSopévwv and  Bipa eioéSou orig Bipeg e€680u. Mévo nou Sev
npowBei 1o nakéro SeSopévwv oe dheg Tig Blpeg e€660u, dnwg 1o hub, aMG eniNéyel oe noia Bipa Ba

10 npowBioel, apéowg perd v avdyvwon g enikeaAiag Tou Kal TNV avayvapIon Tou NPOOPICHOU
tou. Anhabr, otéAvel Ta SeSopéva pbvo oe enheypévo npoopiopd (nx. Tepparikd) kar éror Se peidveral
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n Taximnra peragopdg Twv Sedopévav, énwg oto hub. Na napdbeiypa, oe éva switch 10 Base T, kdBe
Bipa e£680u pnopei va éxel avidram xwpntikémra Sedopévav 10 Mb/s, eved oe éva hub 10 Base T,
n iSia xwpnikdtra poipdlerar oe dheg Tig Bipeg e€é6ou. To switch Spwg koortiCel nepioodrepo, yi
auté Kal NPOTIUATAl N XPACN TOU OE EPAPHOYEG Ol ONoieg HETAPEPOUV HEYANo Gyko SeSopEVmY.

O Spoporoyntrig (router) eival evepyd oroixeio nou Snpioupyei évav kSpuBo Siktiou kavd va
kareuBiver Ta SeSopéva npog Sidpopeg kareuBivoeig, enAéyoviag  Bélriomn Siadpopr, péow evdg
A nepioodtepwv evlidpecwy otaBudv. O Spopoloyntig Aermoupyei pe Bdon 1ig évvoieg «Siabpopri»
kal «SiedBuvon.

O Spopoloyntiig napepBaMerar perall Tou Tonikol Siktdou kai dGMwv Siktéwv A Tou Siabiktiou
(internet), 6nAabn pag ouvdéer pe
dMa Tonikd Siktua n pe to Siabiktuo.
TonoBereitar ouviBwg otov kevipikd
karaveund, peralld g pETONNG
peikrovépnong (patch panel) kar Tou
hub 1A perald tng perdnng
MEIKTOVOHNONG KAl TOU KEVTPIKOU

2UYKEVTPWING

efunnpernth (server).

Xxnpa 1.13: Tunikn ouv8eopoAoyia hub.

H spappoyn tng Sopnpévng kaAwSiwong éxer vonua orav:

a) ka8 kevTpikn ouokeun, yia napadeiypa TNAEQPWVIKS KEVTPO N KEVTPIKOG unoAoyioTng(péow hub)
TEpparTi(el NGvTa o pia pETonn peikTovounong (patch panel) n oe pia opioAwpiba,

B) k68 kaAdSio nou npoépxeTal ané TIG TEPUATIKEG OUOKEUEG (TnAépwva, unoAoyioTég, eKTUNWTEG,
fax, k.An.) Tepparilel eniong navra oe pia GAAn petonn peiktovopunong (patch panel) n oe pia
opioAwpiba,

y) o1 pereéneg peikTovopnong n o1 opioAwpibeg ouvSéovrar petalu Toug pe Ta kakwbia
peicTovépnong (patch cords).

1.2.2 Kalwbiwon koppou

H kaAwbiwon koppol ouvbéer Toug evBIGUECOUG KaraveunTég opdPwV e Tov Kevipikd karavepntn. Eniong,
oto Siktuo koppoU avikouv Kal of CUVEECEIG TwV onpeiwy eloaywyng (napoxn ienikoivwviakoy Siktiou
OTE) aMé kai o1 Siacuvbéoeig perall kripicov, oe nepintwon nou efunnpetolvial nepioodtepa Kripia e
10 b0 Siktuo Sopnuévng kahwdiwong. lNa Aermoupyikolg Adyoug, 10 Siktuo koppou Siakpiveral oe
gowtepikd Kai e€wrepikd Siktuo.
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1.2.2.1 EcwTtepiko SikTuo koppou

Auté avagéperal oto ecwtepikd evdg kripiou. To ecwrepikd Siktuo koppol ovopderal kal KarakdPuPo
Siktuo 1 karakSpupog kopudg (backbone A riser). Anoteleital and 1a kaAdSIa kal o oxeTkS UNIKS
Siaolvbeong yia ™ olvbeon T1wv evlidpeocwy karavepntdv tou kripiou. H olvdeon 1wv kaAwdiwv
koppoU yiverar oe Sidraén aotépa, énou oto kévipo Bpiokeral o kevipikdg karaveuntig kai ota dkpa
ol evbidueool karavepntég. Anhabn, kdBe evBiduecog karaveuntig opdpou cuvbéetal pdvo e Tov
KEVIPIKS KaTtavepntn, eved ol evBidpecor karaveuntég Sev ouvbéovrar perall Toug.

Xe éva eKTETApEVO KTipIO, eival Suvatdv va Tono8eToUvTal nepIcooTEPa TOU £VOG GuGTAPATA
kataképupng kakwSiwong.

1.2.2.1.1 KaA®Sia cowTepikol koppoU

Avéloya pe v epappoyh, xpnoiponoiobvial ouviBog kahadSia UTP A STP kamyopiag 5 kar peyahdrepng,
noMav Ceuyady, n kakdSia onmikedv vadv (STP- Shielded Twisted Pair) xapakmpiortikig aviiotaong 100 Q.

O Jpog UTP (npogéperar lou Ti I -Unshielded Twisted Pair] avapéperar oe kardbia and xalkd e
ouveorpaupéva (edyn, aBwpdkiora kai pe xapakrnpiotikri aviioraon 100 Q.

O Jpog STP (Shielded Twisted Pair) avapéperal oe kaAabia and xaAké e ouveorpaupuéva (edyn Ta
onoia gépouv Bwpdkion.

To Cat. 5 (Karnyopia 5) unobnAdver 611 ta kaAdbia aurd xpnoionoiodviar yia ouxvdinreg uéxpr 100
MHz. H peyaAdrepn kamyopia kaAwbiwv, n.x. SE i 6, unobnAdver o1 ta kaAdSia aurd éxouv kadrepa
rnoIoTIKd XaPaKTNPIOTIKA Kal Xpnaoiuonoiodvral yia ouxvornteg ueyalitepeg twv 100 MHz.

(Me 1a xapakrnpioTikd Twv kaAwSiwv Twv ouveotpaupévey (euydy Kai Twv onmikav vav Ba
aoxoAnBouue avaAurikd oto kepdAaio «Méoa MerdSoongy).

O ouvnBéotepog 1inog kalwdiou nou xpnoiponoieital otov ecwtepikd kopud eivar 1o UTP 1eov 25
Ceuyddv, pe xdAkivoug povékhwvoug aywyoug Siapérpou 24 AWG ! (O= 0,5 mm nepinou).

To kakd8io Tou koppol pnopei va anoteleitar and noMég opddeg UTP twv 25 Ceuydy, or onoieg
eival aveldpnieg perald toug kar Eexwpilouv yiari ouviBwg nepiBAMovar and nhaotikég Tavieg
XPWMATIKG KWOIKOMOINWEVEG.

To kaAdbio npootarederarl pe Bepponhactikd nepiBAnpa i GMo dkauoto UNikS, evdd ot opiopéveg
neEPIMTAOEIG Unopei va (épel kar Petaliké npootareutikd nepiBAnpa oe pop@n taviag.

Ye Suopeveic nepintdoeig, énwg eival yia napdSeiypa oi nhektpopayvntikég napepBorég kai ol
peydAeg anootdoelg,  eival MPOTINGTEPO OTNV KATaKOpuPpn KaAwdiwon va xpnoiponoleital KaAddio
OMNTIKAV IVEV.

To AWG (American Wire Gauge] xpnoiuonoieitar otn Sounpévn kaAwSiwon wg npdrunn povdda pErpnong g Siauérpou
&vog olpuarog.
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H pei€n kahwbicov Siapoperikod 1inou omv iSia kaAwdiwon npénel va anogedyetal, yiati dnpioupyouvral
npoBANipara o perddoon Sebopévav. MNa napdderyua, av éxoupe omv opilévria kahwbdiwon UTP, npéne
va anoelyoupe va ouvexicoupe otov koppd pe STP.

1.2.2.2 E€wTepiko SikTuo koppou

Yuxvd, éva idpupa, évag opyaviopdg h pia
enixeipnon enekreivovral oe nepioodtepa anod
éva kripia (n.x. voookopeia, naveniotmipia,
aepodpduia k.4.).

MNa va kahugBolv o1 avdykeg yia Sopnpévn
kaAwSiwon, o KeVIPIKOG KaTtavepntig GAng Tng
kaAwdiwong TonoBereital ouviBwg oto 16dyeio
evog KevipikoU KTIpiou Kal and ekei akTIVeTd, ot
Mop®n actépa, cuvbéovral Ta undloina Kripia.
Anhabn, o kevipikdg karavepntig Tou
emAeypEVoU KevipikoU KTipiou cuvdéeral pe
avedprnto kaAdSio pe kaBévav and Toug
KEVTPIKOUG KATAVEUNTEG TV UNOAOIN®Y KTIPIGV.
Autég o 1pdnog ouvbeong €xel 10 NAEOVEKTNHA
Tou KevipikoU eAéyxou kai Siaxeipiong.

1.2.3 Opi{évTia kaAwbiwon

Ta kahddia yia 1 Siacivbeon twv kripiov pali
pe Tov anairolpevo e€onNiopd anoteodv 1o
efwrepikd Siktuo koppol. Adyw Tng eupltepng
nepioxng nou kaAdnter autd 1o e§wrepikd Siktuo,
ouxvd ouvavidral kal he Tov 6po campus
(navemotnpuioUnoAn).

Ta kakdbia nou xpnoiponoiolvral, eneidn
obelouv e€wrepikd kal undyeia, Pnopei va eiva
UPT yia tn @wvh aMd pe v KatdAnAn
Bwpdkion kai npootacia (n.x. évavr uypaciag,
TPWKTIKAY, TPAUMATIOHMOV ASYw EKOKAPAY K.4.).
YuvnBéotepa Spwg, ASyw Tng perapopdg
pEYAAou Sykou SeSopEV®V Kal TwV PEYAAWY
anootdoewy, Xpnoiponolouvral ol OnTIKEG iVeg,
pe TNV kat@MnAn e€wtepiki npootacia.

Zrov épo auté oupnepirapBdvovial o kaAésio ouvSeong and Tov katavepnth opdpou péxpr TG npileg
TV TEPMATIKOV OUOKEUDV (M.X. TNAEPWVA, UNONOYIOTEG), OI mpifeg TWV TEPHATIKOV CUOKEUGV Kal Ol
Tepparikoi ouvSetripeg oy opioAwpiba teppatiopol Tou kGBe kKahwdiou 1 TNG PETONNG PEIKTOVOUNONG
kai Tou hub.

H opilévria kahwbicwon anoteleital npaktikd and Slo Spoieg kahwdidoeig. Mia yia 1ig e@appoyég
PwVAG Kal ypantoU kelpévou (tnhepwvia) kar pia yia 1ig epappoyég Sedopévav (Siktua unoloyioTdv).

MeTOITTH HEIKTOVOUN TG

atch panel
OpilovTio KnAwdio L P )

EElEEEEE
ZlElElEEE]
; Kaiadio
- CUTKEURS .
- P 3
iy I )
=18 5
= =
PC Emitoiyia ZuyKevTpwTr¢ (hub)
mpila T
3 . 5 —OTOEE
Xxnpa 7.74: OpilovTia Kahcadio wowees -C°C0
kaAw8iwon yia tn H5||(Tovdl'|ngn,;

petapopa Scbopévav.
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Ymv kahwbiwon g epappoyng SeSopévav, and mv kdBe tepuariki npifa 10 kaAdSIo obnyeita
oTOV KaTavepnTh 0pAPOU Kal CUYKEKPIMEVA NPAdTa otn PeTdnn peikrovépnong (patch panel) kai perd
oto hub.

To péyloto prikos kadwdiou To péyloto prikos tou
ané mv npifa péxpi v kadwSiou ané tov
npLtn ouvéeon otn Petnn unoroyiot peéxpl to hub tou
TOU Katavepnt opogou Katavepntn cival
eivar 90 pérpa. 100 pétpa.

Mia enixeipnon pnopei va exreiverar oe €va enineo NOM®V TeTPAYWVIK®V PETpwy. ToTE n em@dveia
xwpilerar oe (dveg kal avrperoniCetal oa va undpxouv nepiocdtepol dpogol. Erol mpeital o
neplopiopdg 1wv 90 pérpawv.

An\abn, To pnkog Tou kalwSiou ané Tov unoloyioTh péxpr T npifa Kai Tou kKaAwdiou pEIKTOVOPNGONG
péoa oTOV KATAvepnTh (and Tn peTONN peikTovopnong péxpl To hub) npénel va sival pikpdTepo n ico
ané 10 pérpa.

Xmv koAwdiwon g epappoyrig ewvig (Aépwvo) kar ypantol keipévou (fax), o kaAdSio obnyeital
opoiwg and myv kdBe tepuariki npia otov karavepunt opd@ou, pévo nou euoikd Sev undpxer hub, aAAG
undpxel ouvABwG pIa PETONN PEIKTOVOUNONG. XTOV KEVIPIKS KaTavepntd SuwG, ektdg and Tn Herdnn
peikrovépnong énou katafiyouv dAa Ta kaA®dSIa Twv TNAEPWVIKOY npIfdy TV opdpwy, undpxel Kal n
METAONN PEIKTOVOPNONG Onou KATaAAYyouv OAeG O1 YPAMMEG TOu TNAEP®VIKOU KEVTPOU.

METWTTN PEIKTOVOUNEN S
Opi1fovmio kaAwdio :
- mlE=lElEEElE)
AAWOLO = PBX (TnAspuiviKe KEVTpo
L ZCEEEEEE WpsETenT
e | e
i S
: I;T% i g L
() Emmimoiyia METWTTH HEIKTOVEUNGNG
ThAigwve mpila emekTa gy PBX
e EEEEEEEE \\
@@@@@E@@E@@ Kahurbie SikTvaKoU
KopHou 25 Truyisv
A HeyaAUTEpo

Ixnpa 1.15: Opifévria kaAwSiwon tnAcpwviag oo enineSo Tou kevTpiKoU Kataveuntn énou Bpioketal kai To
TnAcpwvikS kévTpo.
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1.2.3.1 KaAwdia opi{ovTiag kadwSiwang

Na v eykardotaon g opiCévriag kahwdiwong, npénel va eival yvwori n Siabpopn nou Ba
akohouBricouv 1a kakddia. Ta kaldSia eivar Suvardv va tonoBetnBolv oe cwAriveg, kavdhia nhaoTikG
A peralikd, oxdpeg avoiktég i kheiotég kAn. H tonoBémon toug pnopei va yiver oto 6dnebo, oe
weudopopeg, oe Wweudbobdnedo, oe WeudbokoAdveg, enitoixa N XwveutA.

O 1pdnog eykardotaong npénel va eival 1€1010G Nou va SIeukoAUVeEl Tn ouvIiPNoN, ToV EAEYXO, TNV
enavaronoBémon kalwbiwv kar va enitpéner tn Suvardinta enékraong Tou Siktdou.

Xrnv opi{évTia kalwSiwon xpnoiponoiolpe cuvndwg kalwbia UTP, a8wpdkicta twv 4
ouveoTpappivev (guydv and xalko, karnyopiag 5 kal nave.

Extég ané 1a kahdSia UTP, omv opildvria kahwbiwon pnopolpe, ot eI8IKEG NepINTOOEIG, va
XpnoiponoiNcoupe Kai AANoug Tinoug KaAwdiwv, 6nwg:

Kahed810 xakkoU 4 cuveotpappéveyv (euydv pe Bwpdkion (STP- Shielded Twisted Pair),
xapaktnpioTikng avriotaong 100 Q.
Kahed81o onmikiig ivag pe Siapérpoug nupriva/ nepiBAiparog ta 62,5/125 um.

H emloyi Ttou kar@Mnhou Ttinou kahwdiou (amhol i Bwpakiopévou) yiverar avdloya pe v
nAextpopayvntiki @dprion Tou nepiBdMoviog xdpou kai Tov anarmolpevo BaBud aioniotiag omv
perddoon. XuviiBwg, oe okiakolg, epyaciakoUg Kal MAVEMICTNHIGKOUG XDPOUG Xpnolponoleital ankd
kahodSio UTP. Ze eidikég epappoyég, Snwg eival eykaraotdoeig aepodpopicv, ald kar oe Biopnxavikoig
x®dpoug xpnoiponoiobvial Bwpakiopéva kakddia.

1.2.3.2 Mpileg

H npiCa eival To e€dpmpa oto onoio karaNiyer 1o opiCévrio Siktuo g Sopnpévng kahwdiwong ot Béon
epyaoiag. Mdvw omv npiCa ouvdéerar o tepparikdg efonhiopdg (unohoyiotég, extunwtég, TNAEPwva
KAM).

O ouvnBéotepog 1inog npiCag eivar o RJ45 pe 8 enagéc.

O repparnopdg Tou kakwdiou oTny Eﬁg&iﬁ;ﬁ”&iﬂﬁ?q
npiCa yiveral ye ouykekpipévo 1pdno E_ EIA/TIA 5688
Kal pnopei va eival, énwg gaiveral . & :
ota akéhouBa oxhpara: 1’ -
{ . ‘#‘
3 Taxeiag opnvwTng clvSeong ;\‘gi ke

Epyaheio = —
OUPHATWOTG

Ixnpa 1.16: Taxsia opnvwTn ouvéeon.
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Mapadeypa olvdeonc
g ME KWSIKQ ¥pwHaTog
Tl W EIATIA 568A
T . :

3 n Taxeiag ouv8eong pe oTpéyn

Xxnpa 1.17: Taxeia ouvSeon pe otpéwn.

O npileg Shwv TwV eralpeidy éxouv Tunonoinpévn popen érol dote va SiabBérouy 1a ibia
xapaktpiotikd. Or npileg SiatiBevial oto eundpio oe Tpeig TGnoug:

3 enitoixeg,
3 xwveutou TUNOU KaI

3 autég nou Tono8eTolvTal o KavaA

Avdhoya pe Tov 1ino Tou kahwSiou nou karaNiyer oe autég, ol npiCeg Siakpivovial oe karnyopieg:

MNpiCa RJ45, UTP MNpiCa RIS, STP 9 cnagpov
Y'aurég nig npiCeg W A Y auiég karaNiyouv STP kahdia
teppariCouv kKaA®ddia 4 Ceuyodv kaBodg kar n Bewpdkior

UTP 4 Ceuycdv.

TOUG.
-u_!‘

|
e =

legrand

fwgrand

MpiCa RJ45, FIP 9 cnapaov
Y' autég 1ig npileg Teppariouv
kaAodS8ia FTP 4 Ceuydv kaBodg kai
n Bwpdkion Toug. X1o nicw Toug
MEPOG pEpouv peTaMIkS nAaicio
yla npootacia and

nh\ektpopayvntikég napepBoréc.
Ixtpa 1.18: Mpigeg RIS

O1 Siapopor Tunor npilev éxouv ouviwg e&wTtepika Tnv iSia eupavion. Aiapépouv Suwg oTo pnxavioudé nou
PEPOUV E0WTEPIKA.
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ONeg o1 npileg npéner va @épouv oto eunpdobio pépog enkéra yia v apiBunon tng Béong nou
taipidCel pe v apiBunon g katdAnéng tou karavepnti (n.x. ané 1o No7 oto No7). Zro onicBio pépog
npénel va gépouv apiBunon 1 xpwarikh kwdikonoinon yia ™ owoth olvbeon Twv kahwSiwv. Avdloya
e Tov TUno kai Ty noidTnTa Tng Karaokeung, ol npileg pnopei va eivar povég i SInAég, pe npootareutikd
KGAUMMa A XWPIG.

1.2.4 O¢on epyaciag

Ta Baoikérepa oroixeia nou cuvavidpe om Béon epyaciag eival 1a kaAdSia kar o1 cuvSerripeg (con-
nectors), nou cuvéouv Tov e§onhiopd Twv Bécewv epyaciag pe Tig npiCeg Tou kaAwdiakolu cuotiparog.

O efonhiopdg piag Béong epyaoiag pnopei va nephapBdver unoloyioti, Aépwvo, fax, eikovomiépawvo,
EKTUNGTA KA.

To kaA®dSI0 clvdeong Tng ouokeung e v npiCa npénel va eival ehelBepo, edkapnto KaA®ddIo, phAkoug
ouviBwg péxpr 3 péTpwv.

To kaAdSio olvbeong pnopei va aulnBei kar népa and 1a 3 pérpa, apkei va pnv Eenepaotei o
nepiopiopdg yia n péyiotn andoraon 1wv 100 pérpwy (1o prkog Tou kaAwdiou and v npila péxpr n
ouokeurh + 10 pkog Tou kahwdiou and v npiCa péxpr Tov karaveunti opdpou + To pAKog Tou
kaAwSiou peikTovépnong ).

e k8Be Béon epyaociag npéner va tonoBetolvrar TouldxioTov 8o npileg RJ45, n pia yia mepwvia ka
n dMn yia eopéva (data).

Yuviordrar otn 8efid npiCa va tepuariouv 1a kahddia 1wv Sedopévav kar otnv apiotepn npia va
teppartiouv 1a kaAdSIa Twv Aepwvikdy ouvbéoewy. (H npiCa RJ45 eivar Niyo peyakitepn and 1n
ouviBn iepawviki npila).

O ouvohikég apiBuds 1wv npilov e€aprdral and 1ig npoBAendpeveg avdykeg. e pia Béon epyaciag
pnopoUpe va éxoupe kai névie (5) npileg: 1€ooepig (4) yia ouokeuég Snwg TAEPwVO, unooyioTA,
extunoth, fax kar pia epeSpikn.

O nAektpoldyog eykaraotding, yia va
unoloyioel Tov anairolpevo apiBué

npIldv evdg peydhou xdpou, npénel va l I:
N&Ber unéyn tou 611 o onpepivég

avdykeg anairolv 2 npileg Touldxictov
yia kéBe 10m? xdpov.

peyakuTipo omd Im

EVIGT arréaTaon: 6m
i— =

T Kahwdio oivbeong dy1
M

Xxnpa 1.19: Aiaraén 8éoewv epyaoiag.
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Mepikég popég, kard n cldvbeon Tou e€onhiopoy e Tig npileg, anarotvral npocappoyég. O1 npocappoyég
autég npénel va yivovral pévo efwrepikd g npilac.

MNopakdrew avapépovial opIcPEVEG and TIG MO CUXVEG MEPINTOCEIG Onou anarteital eldIkA kard nepintwaon
QVTIKETANION PE TOV KATAANAO NpocappoyEa:

I To @ig piag ouokeung Sev taipidler pe Tov 1ino g npiCag g opilévriag kakwdiwong.

1 O 1inog tou kahwdiou Tng ouokeung Siapépel and Tov 1Uno kakwdiou g opi(dvriag
kahw&iwong.

I Ao ouokeuég ouvbéovral omv idia npiCa.

I AneuBeiag olvbeon S0o unoloyiotdv (ondte anamolviar aMayég otn Sidraln akpodekrady,

n.x. cross RS-232).

I Anarrolvrar avriotdoelg Tepuanopol.

Moté Sev npéner va aAAalel eowTepika pia npila, yia va Bon8noel éva cuotnpa va Souléwsei.

O npiCeg RJ45 npéner va eivar Touldxiotov kamyopiag 5, pe Sin\ég napoxég. Kakd eivar va
npotipdvrarl or npileg nou o1 é€odol Toug eival und ywvia oo kdrw pépog g npiCag, érol dote va
peidveral o kivbuvog va xtunnBei 1o kaAddio clvEeong A va Toakioel.

KdBe kahd8io olvbeong 1wv tecodpwv (euydv (47) npénel va karahiyer oe pia unoboxn npiCag Twv
oK1 akpodektcdv otn Béon epyaciag.

H avriotoixia tev akpodektdv pe 1a (edyn npénel va eival olpgwva pe 1o npdtuno EIA/TIA-568A 1 e
1o npdruno EIA/TIA568B. TMdviwg, énoio npdruno enmeyei npénel va SiampnBei oe dAn v
eykardoraon.

lMivaxkag 1.1: Avrioroixia akpoSekTwv kara To Zetyig
npoturio TIA 568A. g8
Zetyar 3 Teiiyor 1 Telyon 4
. .. ,f- A A
Axiba Xpwpa cluppartog / \ / \ P&
1 2 3 4 B i a
1 Aonpo/npdoivo (W-G) s B LooE: WOk O WER b
2 Mpdoivo (G)
3 Aocnpo/noprokaii (W-O)
4 MnAe (BL)
5 Aocnpo/unie (W-BL)
6 Moprokahi (O)
7 Aonpo/kapé (W-BR) e
8 Kapé (BR)

Zxnpa 1.20: XivSeon npilag pe To npéruno TIA 568A.
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lMivakag 1.2: AvrioToixia akpoSekTwv kard To Zeilyos 3
nporuno TIA 568B. ,f’“\\\\
Zeiyoc 2 Zeijg 1 | Zeiwegd
. ” .-"II\" .-"h' A
Axiba Xpwpa cupparog i / \‘\‘ _,-“f \
1 2 a 4 5 L] 7 B
. WOo O WG BL WBL G WBR BR
1 Acnpo/noprokaii (W-O) F R T R T B T ®
2 Moprokahi (O)
3 Acnpo/npdoivo (W-G)
4 MnAé (BL) t
5 Acnpo/punié (W-BL)
6 Mpdoivo (G)
7 AOI‘IpO/KCl(pé (W'BR) BEoe umobayne
8 Kapé (BR)

Zxnpa 1.21: Xovbeon npifag pe To nporuno TIA 568B.

O1 karaokeuaoTkég etalpeieg, yia SieukdAuvon Tou NAekTPoAdYyou eykaraotdin, npoo@épouv kal npieg
RIS pe kdbika xpdparog. H olvbeon twv aywydv avd (edyn ong unoboxég g npiCag yiverar pe
avTIoToIXia TV XPWPAT®Y (1.X. 0 noptokali aywydg kai o donpog / noprokahi Ba ouvdeBolv orig Spoia
XPWHATIKEG UNOSOXEG).

20vbeon (euyov npifag kata spappoyn

‘Hxog Ovopacia . Pu8pég . .
(TPAepwvia) SikToou ISR petadoong Ruvbeon (euyav
ISDN kai wneiakd ISDN £ 10 MHz n x 64 kbps 36, 45
Avaloyikd Tn\épwvo 300 - 3400 Hz £ 56 kbps 4-5
‘Hxog Ovopacia B Pu8udg 2 .
(TnAepwvia) SikTUou PO peraSoong e
Ethernet 10 Base T 1-10 MHz 10 Mbps 12, 36
Fast Ethernet 100 Base TX 1-80 MHz 100 Mbps 12, 36
L 1000 Mbps 1-2, 3-6,
Gigabit Ethernet 1000 Base T 1-250 MHz (4x250 Mbps| 45,78
Ave€aptnTa andé Tnv epappoyn yia Tnv onoia xpnoiponoisital pia npila, npénel va cuvdiovTal Kai ol
8 aywyoi Twv 4 {euywv Tou kaiwSiou.
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2. TomKka JiKTUO UTTOAOYIOTWV
(LAN - Local Area Network)

ikTuo unoAoyloTedv gival onolodnnote olvoo and ave{dpTnToug NAEKTPOVIKOUG
unoAoyioTég nou enikoivawvolv peraél Toug. Orav 1o Siktuo autd nepiopileral
O MIA MIKPAG €KTAONG YEWYPAPIKA MEPIOXR, ONwG €va OxXoNKS EPYacThpIO,
ktiplo A éva navenompio, 1o anokaholpe tonikd Siktuo (LAN). Orav 10 Siktuo
exreiveral oe noMankég uoikég Béoeig, Snhadi oe eupeia  yewypagiki nepioxn,
aoTikA A Kal unepaoTikn, 181 10 anokaloUpe Siktuo eupeiag nepioxiig (WAN - Wide
Area Network), nx. rpane(ikd Siktua, Siktua agponopikedv eraipeicdv kAn.. To Siktuo
eupeiag nepioxig ouvbéel noManAG tonikd Siktua nou Bpiokovial ce Sidpopeg

YEWYPAPIKEG NEPIOXEG,.

Aiktuo (Network) civar éva SiacuvSeSepévo cloTnpa unoloyicTedv dnou o kadévag pnopei
va enikolvevei pe Toug GA\oug kai va poipaletal apxeia, SeSopéva (data) kar népoug.

Toniké SikTuo unoloyiotv (LAN) sivar éva clotnpa enikoiveviag SeSopévmv nou
anote)eital and pia opada SiacuvSedepéveov unoloyioTwv, o onoiol poipalovTal epappoy:g,
SeSopéva kal nepipepeiaka (n.x. extunwTég). H yewypagikn nepioxn cival suvndwg pia
aiSouca epyacTnpiou, éva KTipIo h piIa opdda YEITOVIK®OV KTIpIoV.

Me mv dnapén noMdv npoownikcddv unoloyiotedv (PC- Personal Computer), yia
napdderypa oe pia enixeipnon A o' évav eknaibeutikd opyaviopd, SnpioupyriBnke
n avdykn yia T peraél Toug Siacivbeon kai enikoivavia. H Adon tou npoBAdparog
g Siaclvbeong oe TonikS eninedo 66Bnke and ta tonikd Siktua unohoyioTdv
(LAN). Ta tonikd Siktua pnopei va eivar pikpd, ouvbéoviag yia napdderypa 1peig
unoAoyIloTéG, n ouxvd pnopei va ouvbéouv Oekdbeg unoloyliotég mou
xpnoiponololvral and exaroviddeg avBpdnoug.

Ta tonikd &ikrua, extég and mn Suvardmra Siaolvbeong 1wV UNOAOYIOTOV,
napéxouv enmiNAéov TO  NAEOVEKTNHA TNG XPAONG Kal EKMETAAAEUONG KOIVAV Kal
akpiBodv  ndpwv, dnwg kevipikdv  efunnpemntdv  (servers), extunwtdv laser,
pEYAAwV anoBnkeutikdv péowy, oapwtdv (scanners) KA.
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Ta Baocikd oroixeia gvog Tonikou Siktlou eivai:

n Oi unoAoyiotég.
n Ta péoa perddoong (n.x. kaAdSia) kal o1 cuoKeuég enikolveviag

(n.x. modem, képreg Siktiou).
n H 8iacivSeon (interface) Tou kéBe unoloyiom pe 1o péoo perddoong.
n Ta npwrdkoMa enikoiveviag, dSnAadn or kavéveg eAéyxou perddoong.
n Ta eidikd Aermoupyikd ouotipara yia tonikd Siktua (n.x. Windows NT).

O Sia-anobiauoppwtiic (Modem, Modulator-demodulator) eival n cuokeun nou perarpéner 1a wnepiakd
OAMATA TV UNOAOYIOT®OV Ot avaAoYIKA NAEKTPIKA CAATA AKOUCTIK®V CUXVOTAT®Y KATAANNANG €vraong,
@OoTE va pnopouv va nepdoouv and TG YPAUHES TnAepdvou. Me v iSia cuokeun yiverar kai n
aviiotpogn perarponn, SnAadni 1wV avaloyIKdV NAekTpIKOY onpdrev o wneiakd. Eror enimuyxdveral n
enikoivevia perali 8o unoloyiotdy, péow Tou nAepwvikol Siktiou. KdBe unohoyiotig xpeidlerar To
81kS Tou modem.

H Siakpion Twv modem yiveral kuping avaloya pe:

I rov 1Uno tAepwvikng ypauung nou
xpnoiponoiouy, dnkadn a) emAeydueveg (dial-up)
YPAHMEG TOU KOIVOU TNAEP®VIKOU Siktiou (n.x.
OTE), A B) aprepwpéves (dedicated) ypappég
ol onoieg NAPAKAPMTOUV Ta TNAEPWVIKA KEVTPA
Tou TNAEP®VIKOU SIKTUOU Kal NAPEXOUV HOVIHN
olvbeon petall Twv ouvpopNnTdY, nX. PIag
enixeipnong. O1 apIEpWPEVEG YPAUMES
ovopdlovral kai picBwpéveg ypappég (leased
lines) A anAd ypappég data kal, avéhoya pe 10
elpog (@dvng nou xpnoiponoiody, Siakpivovial
oe ypappég Baoikig (dvng (Baseband) kar oe
YPappéG akouotikig {@dvng ouxvoritwy
(Voiceband).

1 10 @doua ouxvorirwv i elpog (dvng nou
xpnoiponoiolyv, Sn\abri a) oe modem
akouoTIkV cuxvotitwy (Voiceband,

ané 300 éwg 3400Hz), B) oe modem Baoikig
(dvng (Baseband) kai

y) oe modem eupeiag (dvng (Broadband).

I v raxdmra. a 10 koIvé eniAeySpevo
TAEPWVIKO SiKTUO Nou €XOUME OTA OniTia HaAg,
xpnoiponoieital Teeutaia 1o dial-up modem Twv
56 kbps, pe noMd n\eovektipara oe oxéon pe
1a noAaiérepa. 210 modem autd n taxdtnta
Niwng data and 1o xpriomn eivar Bewpnrikd
56000 bps, eved n Taxdmra exnopnig 33600
bps. Ta modem eival eudicBnra oto 88puBo g
YPOMMAG, YI' autd PGVO XPNAOTEG HE NMOAU
kaBapég ypaupég pnopolv va emmixouv Tig
napandve Bewpnrikég Taxdmreg.

Y1a modem Baoikig {dvng (Baseband) teov
apiepwpévay (A pioBwpévav) ypapudy ol
onoieg Xpnoiponololv pAcua CUXVOTAT®Y and
0 éwg 100 kHz, o1 puBpoi perddoong data
péxpr otypig @Bdvouv ta 64000 bps oe
anootdoeig péxpr 10 km kai 1a 2 Mbps oe
anootdoeig péxpl 4 km.

Orav ouvbedpaote wg anhoi xprioteg and 1o oniti pag oo wneiakd Siktuo ISDN tou OTE, 10 modem,
n.x. 7wv 56 kbps, €ivar nepintd, yiari pe  olvdeon pag napéxerar n cuokeuri Netmode, nou extdg Twv
dMwv Aerroupyicdv, povtiCel kar yia 1n Nign- anootoi SeSopévav pe taximnta 64000 bps yia anké
kavdhi kar 128000 bps yia 8inké kavdhi. To SiNAS kavdhi oTig npoopepdpeveg unnpeoieg Tou OTE
unoSnhdver T Suvardmra enikoivwviag pe 1o Internet pe taxdmra 128 kbps eved omnv nepintwon
TAUTOXPOVNG TNAEPWVIKAG EMIKOIVGViag, n Taxdmra olvbeong e To Internet peidverar ota 64 kbps.

(H raxdmnra 1eov 128 kbps eivar BewpnrikA yiari ev unoompilerar akdpun and 1o Aermoupyiké olotnua kai érol nepiopiCerar ota 115

kbps).
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To npwtdkoMo emxoivwviag eival éva olvolo
KAVOV@YV MOU OUMPQPWVEiTal and Ta PEPN nou
enikoivavouy, yia va npayparononBei n perali
TOUG enikoIvevia.

MNopddeypa npwrokdMou  enikoivaviag and v
kaBnpepivi pag (wnh anotelei  n Siadikacia nou
opiCer n TaxubpopikA unnpeoia yia TNV anooToNd
TaxubpPopIKAG enicTOAAG (kKAeioipo Tng enicToAdg oe
@AKeNO, TO SGvopa Tou NAPaAAnT HE euavdyvaoTn
ypaph oto kdrw Sefid pépog, avaypaph Tou
Taxubpopikol  kdSIka Tou napakinm, avriTipo
avéhoya pe mv andotaon ri/kar Bdpog kAn).

Ta npwrékoMa twv Siktiwv eival npdruna nou
EMITPENOUV OTOUG UMOAOYICTEG VA EMIKOIVGVOUVY
perall Toug. Eva npwrékoMo opilel Tov 1pdno
ME Tov onoio ol unohoyiotég avayvwpilovral
perald Toug, Tov 1Uno nou Ba éxouv 1a SeSopéva
otn PeTagopd Kal Tov TPOMO ME TOV OMoio n
nnpogopia npowBeital and m onyph nou Ba

[ AOMHMENH KanQalQsH }

¢@Bdoer otov 1eENIKS TG MpoopIopd.

Ta npwrékoMa opiCouv eniong Siabikaoieg yia
Slaxeipion 1wV  KATACTPAPMEVGY N XAUEVGDV
peTadOoEWY N «NAKETWY» NANPOPOPICV.

And 1oug Mo yYVwoTolg TUnoug NP®TOKOM®Y Nou
xpnolponoiolvral ota diktua ohpepa eival 10
TCP/IP (yia 1o UNIX, Windows, Windows NT) kai
1o IPX (yia 1o Siktuo Novell).

Av kal kéBe npwiékoMo Siktlou eivar SiagopeTikd,
Sha poipdloviar v iSia  kahwbiwon. Autdg o
KoIvGg Tpdnog npdoBaong oro Siktuo enmpéner oe
NOManAd NPwTOKOAA va CuVUNGPXOUV apPHOVIKA
omnv KaAwdiwon Kal OTovV KATAOKEUAoTh  €vOg
Siktdou va xpnoiponolei kové uhiké (hardware) yia
Mia noikiNia npwTtokOMwy. Auté onpaiver ot ol
ouckeuég nou eival oupBarég pe Ta Quoikd kai
TEXVIKG XOPAKTNPIOTIKG Tou SIKTUou ENmPENouV oTo
xpriot va 1pé€el noMd Siapoperikd npwidkola
ndve and 1o idlo péoo perddoong.

Ta npwtékoAa enikoiveviag ka8opi{ouv Tov TPONO peE TOV ONOIO Ol UNOAOYIGTEG EMIKOIVWVOUV
perall Toug kadwg kar Tig Siabikacieg pe TiIg onoicg eAéyxetal n op86éTnTa perdSoong Tng

nAnpogopiag.

H kdpra SiacuvSeong (Network Interface Card) eivar pia kdpra nou tonoBereitar otov unoloyioth kai
gival 10 onpeio olvBeorig Tou pe 1o TonikS Oiktuo. AvahapuBdvel 10 pépog Tou npwTokSAoU
enikoiveviag nou oxetieral kupiwg pe 1o hardware, 8nAabn npooSiopilel 10 péoo perddoong
(evolppuara kahodia, opoalovikd, ontikég iveg), Tnv Tonoloyia Tou Siktbou (bus, star, ring) kai v Texvikni
npooné\aong o1o PECO.

H kapra Siacuv8eong (Interface) eivar éva Tunwpévo nAekTpiké kUkAwpa nou cuvbée évav
unoAoyioTn pe évav aAlo.

Baociké nheovékpa Twv tonikav Siktdwv eivar n SiaBecipdinta, agol av xadoel o unohoyioTig pag,
n epyaoia pag S orapard, yiari pnopodpe va efunnpemnBolpe ané GMov unoloyiotr.

Eniong, €xoupe dueon eocwrepikh enikoIV@Via Kal PNOPOUME VA HOIPACOUHE  MEYAAOUG OYKOUG
Sebopévwv pe pikpdtepeg kal @Onvétepeg ouokeuég, va éxoupe npdoBaon oe peydleg Bdoeig
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SeSopévav, va kdvoupe and koivol xpron peyGAwY Mpoypaupdrev kai va xpnoiponololpe akpiBég
MNEPIPEPEIOKEG OUOKEUEG, OnwG Meydhoug éyxpwpoug extunwiég Laser, extunwtég oxebiaong (plotters),
oapWTEG (scanners) upnhig eukpiveiag KAM..

Ta tonikd Siktua xpnoiponololv koivé pEco perddoong kal of Taxytnteg ENIKOIVGVIAG €ival apkerd
upnAég, pe Siapkadg auavdpeveg Tdoeig.

Qg peiovektipara Twv Tonikedv SikTiwv pnopolv va avapepBolv n Suckohia omn cupBardémra e§onhiopol
kal npoypappdrev Moyw Tng ouvexolg eéNEng Tng texvoloyiaog kai n SuokoNia ot Siaripnon ng
aoc@dieiag kai g ajoniotiag ong karavepnpuéveg Bdoeig Sebopévay, drav ¢ autég éxouv npdoBaon
noM\oi xpnoTeg.

_1 2.1 Ethernet

Xm Sexaeria Tou 1970 avanrixBnke orig HIMA. and v eraipeia Xerox, oe ouvepyaoia e TiG eTaipeieg
DEC «kai Intel, éva npwrékoMo tonikod Siktiou pe v ovopaoia Ethernet. To Ethernet xpnoipeuce wg
Bdon yia m Snpioupyia and 1o Ivorimodro HiekrpoAdywv kai Hhekrpovikdv Mnxavikdv (IEEE) tev HIMA.
tou npotdnou |EEE 802.3, nou SnpooieiBnke 10 1982.

To Ethernet, pe Toug kavdveg oxediaong kai TIG TexVIKéG npoonéhaong Twv SeSopévwy, entuyxdvel
anoteAeoparikn Aeiroupyia Tou Siktiou.

AMoi 16nor Tonikdv Siktlwv eivail 1o Token Ring, 1o Fast Ethernet,
1o FDDI (Fiber Distributed Data Interface), 1o ATM (Asynchronous Transfer Mode)
kal 1o Local Talk.

To Ethernet ka1 10 Fast Ethernet eival ofipepa 1a nio Snpo@INi Tonikd Siktua yiati enimuyxdvouv pia Kahd
1copponia peraly taxdmrag Sedopévwy, kdoToug Kal eukoNiag eykardotaong. Autd 1a nAeovekTApara
ouvbualépeva pe v kavémnta va unootnpiCouv oxebdv dAa 1a yvword npwrékoMa Siktiwy, 1a
kaBiotolv 18avikd yia Toug nepIooSTEPOUG XPAGTEG UNOAOYIOTEOV.

To Ethernet npoogépel, pe mv ékSoon 10Base-T, Taxirnra perddoong Sebopévav 10 Mbps.

Nedtepn ékSoon tng texvikiig Ethernet anotelei 1o Fast Ethernet pe nio yvwoti texvoloyia v
100Base-T kai taximra perddoong SeSopévwv 100 Mbps.

Ta kaAdSia UTP 4 cuveotpappévev (euydv kamnyopiag 5 kakinmouv nAfipwg Tig npodiaypapég
tou Fast Ethernet 100Base-T.

Xe e§éNEn Bpiokeral 1o Gigabit Ethernet, nou undoxetarl 1a peNovtiké Sikrua va unootnpiCouv
puBpolg perddoong Sebopévewv 1 gigabit (1000megabits) avd sec.

154
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Ma v enikoivwvia peradl Twv unoloyiotdv xpnoiponololvial Sidpopeg Tonohoyieg (Hopgpég) Sikriwv.
Mia tonohoyia anotelei npaktikd 10 xdptn evég Siktdou. MMeprypdper  Sidraén 1wv Tepparikody
oraBudv epyaciag (unoloyioTdv) kal 1wV kaAwSiwv nou cuvicToly To Siktuo.

I Aotépa (Star)

I M\éyparog

H c0v8eon Twv unoloyioTwv evég SiktUou yiverar pe pia and
TIG NAPAKAT® TOMOAOYiIEG :

I Aiabhou i Aptnpiag (Bus)
I Aaktuhiou (Ring)

Ané 1ig napandve nio cuxvd xpnaiponololvial n Toroloyia actépa  (Star) kar n Tonohoyia Siaddou (Bus).

2.2.1 TonoMoyia actépa (Star)

H tonohoyia aotépa (Star Topology) eivar 1pdnog
ENIKoIVGVIiag unoAoyioTdv o onoiog uioBemBnke and
1ig eraipeieg AT & T. H 8idraén aoépa oxebdv éxel
QVvTIKATaoTAOEl OAeG TIG UNOAOINEG, AOY® TV
n\eovektnudrwv  nou  SiaBéte;, nopdn  anarei
nepioocdtepeg kahwdidoeig and 11 dMNeg Siardeic.

Xmv tonohoyia aotépa kdBe unoloyiotig ouvbéeran
pe évav kevipikd efunnpernth (server), péow Tou
oroiou Yyiveral 6An n enikoivevia.

Xwpig va empeivoupe otov akpiBri opiopd g
Tonohoyiag aotépa, Ba Bewpricoupe wg Téroia kai
v kahwdiwon dnou oto kouBikS onpeio, avi Tou
KevipikoU €unnpernTr, XPNOIWONOIETal N CUCKEUR
ouykévipwong kahwdicv hub wg enavakining
(repedter). O kdBe teppankég unoloyiotig
ouvdéetal e 1o hub pe aveldpmro kakdSio.

To Ethernet 10Base-T kai 1o Fast Ethernet
100Base-T xpnoiponololv TonoAoyia actépa

Zxnpa 2.1: pgis

TonoAoyia actépa.

EuymavTpuitig

—
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omv onoia n npdoBaon eAéyxerar and évav
kevipikd unoloyioth. levikedg, évag unoloyiotig
tonoBeteital ot pia dkpn Tng ypappig kai n
AdMn dkpn TteppariCeral oe pIa KeVIPIKA
tonoBecia pe éva hub, pe péyiomn andoraon 1a
100 pérpa. Orav n andoraon eivar peyalirepn
1wv 100 pérpwy, TonoBereital kardMnho hub, 1o
onoio NApPEXel TNV anairtolpevn evioxuon Tou
onparog. Xn oxediaon 1wv SIKTiwY
npoBAéneral nepiopiopévog apiBudg Twv hub.

2.2.2 TonoMoyia Siaulou (Bus)

Mia kaAwbiwon actépa eival nepicodrepo
avekTIKA oe opdAAparg, yiati oe nepintwon
BAGBNg tou kahwbiou, e Aerroupyei pdvo 1o
OUYKEKPIPEVO TuRpa Tou Siktlou kal €rol Sev
karappéel ONo 1o Siktuo. Autd unopei va
oupBei pdvov Srav oupBei BAGBN oo
ouykevipw . ANA kal oe auti Tn nepintwon
eival elkolog o evioniopdg g BAGBNg kai
ypriyopn n anokardotaon 1ng, pe v
avrikardotaon Tou npoBAnuatikol cuykevipwTA.

H tonohoyia Siadiou (Bus Topology) eivar 1pdnog enikoiveviag unoloyiotédv nou  uioBemBnke and mv

eraipeia  Xerox.

Server

MeTadidopeve

GrHa

I ]

ExTutrwiTng

Ixnpa 2.2: Xxnpatikn napdoracn ronoAoyiag SiavAou.

2! aquth Tn TonoAoyia, 6Aol ol unoAoyIoTEG cuvdéovral oe €va kolvd KaA®dIo UWnAAg Taxutntag.
Eivar o anholUotepog 1pdnog yia tn Snpioupyia Siktdou. O kdBe unoloyiotig ouvdéerar pe 1o
kové yia houg kahdSio (Siauhog i aptnpia), pe T xprion kardMnhou e€apriparog (andAnén
aptnpiag). Auti n Tonoloyia napoucidler Ta akéhouBa nheovektipara Kal PelOveKTApATa :
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MAEONEKTHMATA MEIONEKTHMATA

I Eiva anAd oty
eykardoraon.

I Exer pikpdrepo kéotog
ané AM\eg TonoAoyieg,
eneidn xpnoiponole
Aiyotepa kahodSia kal
efaptipara.

I X nepintwon nou n apmpia konei A anoouvSebei oe kdnoio
onpeio TG, TOTE Ol UNOAOYICTEG Oev PMOPOUV VA ENIKOIVGOVAGOUV
peray Toug, 1a Sedopéva obelouv npog 1a o dkpa g
apnpiag kar o 1o Siktuo tifetal extég Aemoupyiag. Mnopolpe
va nolpe &1 pia téroia Tonohoyia napouoider pikph avoxr ota
opdNuara, yiari apkei €va kal pévo opdAua yia va  «Kpepdoer»
6Mo 10 SikTuo.

I Mia téroia cuvbeopoloyia Sev eivar euéNikn, yiari
napouoidCel peydhn Suckolia otig alayég Kar oTig
METAKIVACEIG TV OUoKeudv nou eéunnpetolvral and 1o Siktuo.
I Mapoucidler Suokohia oty anokardotaon BAaBdv.

2.2.3 TonoMoyia Saktuliou (Ring)

H ronoAoyia 6aktuNiou (Ring Topology) eival 1pénog enikoivewviag unohoyiotdv nou uioBemBnke and

my eraipeia  [BM.

Y' autA 1n Tonohoyia kdBe
unoAoyioTng ocuvdéeral
kareuBeiav pe Slo AMoug
unohoyiotég oro dikruo. Ta
Sebopéva perapépovral
Siaboxikd and tov €vav
uUNoAOYIOTA GTOV GANO.

[MA\eovekthpara authg Tng
TonoAoyiag eival o aniég
oxedIaopdg NG Kal 0 EUKONOG
evioniopdg niBaviig BAGBNg,
eneidn ke oraBudg epyaciag
avridapBdverar 1n Béon  Tou
kaAwSiou nou napoucidlel
o@dAua, agol Ba oraparioel
va hapBdver Sebopéva and Tov
Sinhavé Tou unoloyioti. Zinv
npdén, ondvia xpnoiponoieitar n
TonoAoyia daktuAiou, yiari dev
€xel avoxn oTa oPAAuara.

Tu GrpaTa TTEpVOUY aTTe
o choug Toug KeHpoug

W

EkTummwiThg

Xxnpa 2.3: Xxnparikn napdaotacn tonoloyiag Saktuliou.

Anhabr, pe opdhua oe onolodrinote onpeio Tou Siktbou, dAo To Siktuo TiBetal extég Aermoupyiag.
Oupilel cuvbeopoloyia avriotdoewv ot oeipd. Ta Siktua nou xpnoiponoiolv Tonohoyia Saktuhiou

ovopdlovrar Token Ring.
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2.2.4 Tonoloyia nAéypatog

OewpnTiKG, ot pia Tonoloyia nAéyuarog, kdBe ouokeun Tou Siktlou (n.x. unohoyiotAg) ouvdéerar pe
SNeg TIg undhoineg. Xy npdén, cuvbéovral pepikég and autég kai Oxi SAeg, yia Adyoug e@edpeiag Kal
nepiopiopol g nohunAokdtntag nou napoucidler auth n tonoloyia. MAeovékmnua autig Tng Tonohoyiag
eival 61 ouviotd 1o NAov acpalég kal avekTikd oe opdiuara Siktuo. Melovektipara Tng anoreAolv n
noAunhokétra g kahwdiwong, 1o nifog Twv cuvdécewy kai 10 peydho Tng kdoTog. XapaktnpioTikd
eival 61 yia v n\iBog oraBudv epyaciag anaroivrar v(v-1)/2 cuvbéoeig. Anhadr, yia éva pikpd
oxeTikd &ikruo nou cuvbéel 20 unoroyiotég anarrouvral 190 cuvbéoeig.

Mia téroia Tonohoyia cuvavrdrar pévo oe nepiBdMovra Siktdwv eupeiag nepioxiig, (Wide Area
Networks) Adyw tng avoxig nou napoucidler ota opdiuara.

Zxnpa 2.4: PC
Turikn TonoMoyia nAéyparog.

Yupnepaoparikd, 6cov agopd Tig TonoAoyieg, naparmpoulpe Ot ouxvd ora diktua uhonolouvral
Tautdxpova nepioodTepeg and pia pop@EG Tonohoyiag. H nmo dnpogiAig eival n Tonohoyia aotépa.
levikd Spwg, yia v emdoyri Tng nAéov katdMnAng Tonoloyiag, pe Bdon 1ig anarmoceig g
epappoyig Ba npéner va AngpBolv undyn ol napakdrw napdperpol eMAOYAG :

I To kSorog.

I H eukoMia eykardoraong, ouviripnong kai avixveuvong BAdBng.
I H eveAiia 1pononoinong rou Sikrdou.

I H avoxn ora opdAuara rov kaAwSiwy.

O1 uypnAég anairioeig oe Taxdtnta oe Sheg TG Tonohoyieg kahdntovial cuviBwg pe endpkeia and Ta
kaha8ia UTP 4 ouveotpappévav (euydy, katnyopiag 5 kai ndve.
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3. M€oa perTadoonc

Ia TV enikovevia perall nopnot kar ékm, napepBdMovral Ta péoa
peréddoong. Ta nio yvword péoa petddoong eivarl ta xdAkiva kaAddia, Ta
opoalovikd, ol ontikég iveg kar ol aclppareg (edlerg.
Ta kaAdSia and xakkd, kal ouykekpipéva Twv ouveoTpappévey (euydy, eivar ka
Ba napapeivouv yia 10 npoBAéwipo péNov To enikparéotepo péco perdSoong otn
Sopnpévn kahwdiwon, Adyw Tou xapnAolu KGOoToug Kal TG EUKOAIAG eykaTdoTaong.

O ontikég iveg éxouv MoANd kald xapaktnpioTikd perdSoong, pe e€aipereg
NPOONTIKEG YIA TO MENNOV.

Ta opoalovikd éxouv oxeddv avrikaractaBei n\ipwg and 1a xdAkiva kakdSia
ouveotpappévay Ceuyav.

1 3.1 Kiupia xapakTnpioTikd Twv pécwv peradoong

Eival xpiicipo va avagepBolpe oe opiopéva and 1a Kipia xapakinpioTikd Twv
péowv perddoong, nou Ba pag BonBrcouv omyv karavénon Tou oxediaopol, Tng
avénruéng, g eykardoraong kai Tou eNéyxou evég Siktiou Sopnpévng
kaAwdiwong.

©a avapepBolpe karapxiv o opicpéva xapaktnpioTIKG nou apopolv kéBe péoco
perddoong, énwg 10 edpog {Wdvng ouxvoritwy, To UEYIOTO URKOC Tou Pécou
perddoong, n evaicBnoia oe B3puBo, n eukoAia xpriong kai n aopdAeia. Zn
ouvéxeia Ba avapepBolpe otig andAeieg evépyeiag ota xdhkiva olppara kai Ba
avahjooupe SUo Spoug nou epnAékovial cuxvd oTiG enikovwvieg, To vieolunéA (db)
kai 10 Adyo oriuarog npog B3puBo.

To edpog {wvng ouxvorntwv (bandwidth) evég péoou perpiéral oe Hz ka
npoobiopiCel v nepioxi Twv cuxvothtewv nou pnopei va 8iENGer éva oripa xwpig
peydAn e€acBévnon A napaudpewon and 1o péocov. Ooo peyaldrepo eivar 10
elpog (dvng ouxvorAtwy, 1600 nepIcadTepeg NANPOPOPIEG MNOPOUKE Va
perabdooupe oe Sebopévo xpovikd Sidotnpa. X1ig wnpiakég peraddoeig (data) n
taxitnta perdSoong perpiéral oe bits avd sec.
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To péyioro prikog Tou péoou perddoong npoobiopileral and Tig andAeieg oTo oA nou enipéper 1o idio
To PECO Kal ol onoieg €xouv éva péyioto emtpentd Spio.

H evaio8noia o épuBo Seixvel ndoo elkola 1o péco ennpedlerar and «nhektpikoldg BopiBoug» nou
napevoxholv 1o npog perddoon orpa. O BépuBog eivar éva clvolo aveniBipntwy nhexktpikdv onpdrwv
nou aNoidvouy 1o peradiddpevo onpa. KdBe pnxaviopdg nou xpnoiponolei i Snpioupyei evalaocodpevn
nA\ekTpikA Tdon pnopei va exnéuyer Tétolou €idoug BoplBoug. Edv o BépuBog eival peydhog,
SiaotpeBAdveral To oripa kai pnopei va npokhnBolv AdBn omv enikoivavia.

H eukoAia xpnong beixvel av 10 péoco eival anAé otnv eykatdoTach Tou, OTIG CUVOETEIG TOu, OTOV
€\eyxo Kkal oTh ouvIApnon Tou.

H acpdAeia Seixvel néoo aopalég eivar 1o péoo and aveniBipnteg napepBolég kar unokonég.

3.1.1 AnwAcia evépyeiag ota xalkiva kalwdia

H andAeia evépyeiag ora xdAkiva kakddia nou anotelolvral and xdAkiva olpuara, Karapxiv
opeileTal, WG YVWOTSV, OTNV WHIKA, TN XWPENTIKA Kal TNV eNay®YIKA avTioTacn 1wV CUPUAT®Y.

H wpixi aviiotaon (Beppikd pavépevo T(douN) eivar avdoyn Tou pikoug, aviiorpdpwg avdloyn Tng
Siapérpou kar e€aprdrar and 1o uNkS karaokeung Tou olpparog (R=pl/S).

H enaywyikA avriotraon (181é1ta Tou aywyol va aviidpd oe kdBe peraBoAr Tou payvnrikol neSiou yipw
ané 1ov aywyd) karavépueral kard pAkog Tou (Snhadi oe celpd pe v wpikA avriotaon), e€aprdral dueca
ané 1o péyebog Tou olpparog kar eivar avdhoyn g ouxvdmnrag Tou Sigpxdpevou onparog (R=2nfl).

H xwpntikA avtiotaon karavéperal kard Siaotipara peralld 1ov aywydv (ekppdler g andieieg oto
Sinkektpikd petall Tov aywydv), e€aprdrar and 1o prikog kar ™ SidueTpo TwV aywydy, Ty andotacn
peradl 1oV aywydv kai 1o €iog Tou Sinkektpikol ukikou nou Toug xwpilel. Eivar aviiotpdpwg avéhoyn
g ouxvdtrag Tou Sigpxdpevou onparog (Re=1,/2nfC), nhadri éco aufdveral n cuxvérnta peidveral n
xwpntikA avriotaon. Eneibi dpwg epgaviCerar napdMnha o ypappni, onig upnASTepeg ouxvotnieg
Snpioupyei peyalitepeg andAeieg, dNwg Kai n enaywyikn.

O ouvbuaopdg Twv T1pIdV aviiotdoewy ot pia ypaupn Siver n ouvBern avrioraon Z ng ypappig, n
onoia &iveral and Tov T0no:

z= OR2 + (R - R.?

(H pikpdtepn nipiR Z enituyxdverar drav R= RC)' ZuxvoTnTa X6v8etn avriotaon c: Q
H olvBern aviiotaon piag ypapprig 2 kHz 910 Q+15%
avapéperal ndvia oe pia ouxvotnta. 8 kHz 255 Q=£15%

64 kHz 120 Q +15%

Xrov nivaka nou akohouBei, BAénoupe 256 kHz 108 Q +15%

Tunikég Tiég TG olvBerng avriotaong 512 kHz 105 Q+15%

kahwbiou UTP, oe Sidpopeg ouxvdrnreg. 772 kHz 102 Q +15%

1 MHz 100 Q +15%
4-100 MHz 100 QQ £15%
Mivakag 3.1: X6v8etn avrioraon kaAw8iou UTP
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H otvBern avriotaon nou avagéperal oe pia ouykekpipévn ouxvérnta napapével oxedSv orabepri oe
OAO TO MAKOG NG YPAMMAG.

H i8ia ypappi (nx. nAepovikedv kahwbiwv) nou éxer olvBern avriotaon 600 Q oe ouxvérnta 1 kHz,
érav xpnoipononBei yia perdSoon upn\érepwy ouxvoritwy (n.x. 100 MHz), éxer oivBern avriotaon

100 Q.

2tn Sopnpévn kaAwSiwon, yia Tn peTadoon oNPAT®V UYPNAGV GUXVOTATWYV, XPNGIHONOIoUVTal
kuping kaAwdia pe ouv8etn avriotaon 100Q + 15%.

Exrég and 1ig andAeieg nou ogeilovial ot oldvBern aviiotaon 1wv aywydy, undpxouv kai Sdo dMa
eidn anwleidv nou ogeilovral oto endeppikd PaIVOpEVO kal oTo SINAEKTPIKS UNIKS poV@®ONG Tou
kahw&iou kar naiouv onpavtikd pdho 1Biaitepa omv e€acBévnon Tou ohparog.

Kard 1o emSeppikd pavopevo (skin effect), érav pelpa upnhig ouxvémrag Sigpxerar and évav aywyd,
161 QuTS Sev Karavéperal opaAd oe OAn Tn Siatoun Tou aywyou, ONWG KATAvEETAl £VA OUVEXEG
pelpa, ald CuyKevIp@VETal otny enipAvela Tou aywyou. To embepuikd ¢aivépevo eival 1600 nio
éviovo, 600 aufdveral n ouxvérnta Tou oriparog. Anoté\eopa autol Tou paivopévou eival va
MEIOVETAI MPAKTIKA N gvepyn enipdvela Tou aywyou yia T diakivnon Tou onparog. H andAeia Tou
ofparog eival avd\oyn npog Tnv terpaywviki pila 1ng ouxvamntdg Tou.

O povékAwvor aywyoi otnv iSia cuxvéTnta onpatog napoucialouv pikpdTepn e§ac8évnon and
TOUg NOAUKA®WVOUG.

Or andAeieg and 10 povetikd uNikd TV aywydv kai Tou nepiBAiparog Tou kakwdiou ogeilovrar oTig
TANQVIQOOEIG TwV atdpwV Tou povaTikou ukikoy, 18iaitepa Tou PVC. To PVC nepiéxer dropa xAwpiou ta
onoia eival evepyd nhektpikd Sinoha. Autd 1a Sinoha, kaBdg nepvd to nhextpikS oripa kal
Snpioupyeital nAektpopayvntiké nedio yUpw and Toug aywyoulg, avianokpivovial pe TaAdviwon Kal
400 nepioodrepo  ndMovral, 16oo nepioodtepn evépyeia xdverar and 1o ofipa. H Beppokpacia
eniteiver 1o npéBAnpa, yiari SieukoNiver Ta Sinola va Sovolvral péoa oto pHOVGTIKS UAIKO.

IS1aitepn npoooxi xpeidlerar kard v avaykaotiki 68euon kakwdiou and xdPoUg He UWNAR
Beppokpacia. Ze auth v nepintwon, eniAéyoupe KAADSIO PE POVOTIKS XAUNAGY AnwAEIOV Kal
ppovriCoupe yia Tov e€aepiopd TV KaAwSiwy.

Xe xpoug pe uywnAn Jeppokpacia Sev xpnoiponoiotpe kaimSia pe pévwon PVC.

3.1.2 To vreoipnéA (dB)

‘Eva ohpa nou eknéuneral 1a 16XU jvel oto SEKT 1ox0 P, noia eival cuxvd noAu
Eva onua nou eknéunerar pe pia P, Bdvel oto &éktn e P,, n onoia eiva & noN
MiIkpSTEPN AOyw Twv anooBéoewv (eacBeviioewy) tng ypappnig. Ze dMeg nepintdoeig, dtav
napepBAaNetar evioxutig, n 1oxUg Tou oriparog aufdvera.

To vreopné\ (dB) eivar povdda pérpnong Tou Adyou 1oxidog Slo onpdrwy, o onoiog opileral wg:
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(Anhabh 1a x dB Seixvouv ndoo auériBnke i ehattdBnke n 1oxUg, n.x. oe éva onpeio 2, oe oxéon pe
v 1oxU nou eixe To onpa oto onpeio 1)2

Eneidn n 1ox0g oe éva olotnpa &g perpiéral 1dco elkoAa 6co n 1don, avri g PETPnong Tou Adyou

TV 1oxUwv AapBdvoupe 10 Adyo Twv 1doewy Slo onudrwy, o onoiog opileral wg:
20log;o(U;/Up)= x dB

énou Uy, n 1don tou ofparog pe 1oxG Py kai Uy, n 1don tou ofparog pe 1oxd Py.

H xprion AoyapiBuikAg povddag pérpnong A AoyapiBuikig kNipakag, SieukoNlvel Kupiwg oe YPaPIKEG

napaotdoeig peyeBdv, dnou n eNdxiotn peraBoli Tou evdg peyéBoug npokalei cuykpitikd noAd
peyYAAn petaBoAd Tou dMou kal avTioTpdPwg.

Mivakag 3.2: Xxéon Adyou 1oxUwv kai Téocwv o dB

Aéyog toxiog (P1/Pg) | 1 2 | 4 8 | 10 | 20 | 100 | 200
Néyog téoswv (V1/Vg)| 1 14 2 | 28| 31| 45| 10 | 14
dB 0 3| 6 9 | 10 | 13| 20| 23

Orav o Aéyog 1oxiwy P1<Py eivar pikpdrepog ng povddag, o AoydpiBuog eivar apvnrikég apiBudg,
ondte kai or Tipég oe dB eivar apvnrikoi apiBpoi. Téte piAdpe yia e€acBévnon tou orparog. (Xépiv
eukoNiag Spwg, ouviBwg AapBdvoupe To Adyo peyalitepo g povédag, akdpa kai av npdkeral yia
e€aoBévnon, kal onpeidvoupe perd 1o apvntiké npdonpo).

H pérpnon oe dB avapéperal ndvia oe ouykekpipévn cuxvéinias.
Me apvnrikd dB &nhdveral n eacBévnon Tou oiparog kar pe Berikd Snhdverar n evioxuon.

Me m BorBeia 1wv napandve kai tou Mivaka 3.2 napatnpolpe 1a e€Ag:

1 Eneibi n e€acBévnon eivar andAeia kar kavovikd exppdleral pe apvntikég Tipég, étav éva ofpa
éxer v TipA -10 dB, eival nio aduvaro and &1 av eixe mv nipn -6 dB.

I Ta vieouné eivar hoyapiBuikd, éror érav Slo ohpara éxouv Siapopd 6 dB, 1o éva éxel
din\doia 1don kai TeTpanAdoia 16Xy and 1o dANo.

2(An6 rov opioud 1wv AoyapiBuawv, drav logalB)=x, ouvendyerai ax=B. Ondre, yia Bdon AoyapiBuwv a=10, éxoupe
log;o(1)=0, log;o(10)=1, log;,(100)=2, log,,(1000)=3 «.An)

3To dB eivar povdSa pérpnong Adyou Suo ioxdwv. Qg povdSa andAurng uérpnong ioxdog AquBdverar ro dBm. Xe aurr v
nepintwon, n ioxdg kdBe oriuarog ouykpiverar ue éva oriua nou éxer 1oxd 1 mW.
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I To ofipa a-10 dB éxer Sinkdoia 1éon and 1o oripa a-16 kai rerpanidoia 1éon and 1o orpa a-22 dB.

I Orav &inhacidleral n 1oxUg evdg orparog pe évav evioxut, oty é§obo Tou evioxuti éxoupe

képbog 3 dB.
I Orav n 1ox6g evég onparog oto 1éAog piag ypappnig eivar 100 popég pikpdtepn and 4,11 oty

apxA g ypapprg, 161e éxoupe andoBeon otn ypappr 20 dB.

Ma v edpeon Tou TeNikol anoteNéoparog oe pia kahwdiwon, ol anooBéoeig kal o1 evioxioeig
npootiBeviar akyeBpikd.

TTopmog I'popun Evioyutnc Ipoppn  AEKINg
W —
=10 dB +8 dB -2dB

Zxnpa 3.1: lNapabeiypa xpnong evioxutédv kai anooBéocwv.

210 2xnpa 3.1 éxoupe duo TpApaTa ypaupdy cuvdedepéva oe oeipd, pe eviidueco evioxutn. Ol
efaoBeviioeig Twv ypapudy eival 10 dB kai 2 dB, evdd 10 képSog Tou evioxuri eivar 8 dB. H cuvolikA
nuni ng e€acBévnong oe éva kikhwpa npokinter and 1o akyeBpikd dBpoioua dAwv 1wV evioxioewv
kai 1oV anooBéoewv. Erol, oto ouykekpipévo kikhwpa n ouvoAikh e€acBévnon eivar:

-10dB + 8dB - 2dB = -4dB

3.1.3 Aéyog onparog npog 86puBo (S/N)

‘Eva oripa nnpogopiag, Myw Twv napepBoldy katd 1n perdSoori tou, Sev pBdver ndvia kaBapd oto Sékmn.
‘Erol, kéBe avenBipnto oipa (B88puBog) ennpedler kar napapop@dver 1o xpAcipo ofpa nnpogopiag. Orav
autég o BépuBog auénBei ndvw and éva épio oe oxéon e To xprioipo ofpa, kabiotd T perddoon ng
nAnpogopiag adivam ri npoBAnparikA, Adyw AaBdv.

O Adyog orparog npog 86puBo (S/N- Signal to Noise ratio) Sn\dver 1n oxetiki o1éBun Tou oipatog
n\npogopiag g npog m ordBun tou BopiBou, eival Adyog 1oxiwv kai cuviBwg exppdlerar oe dB.

Ooo peyalitepog eival autdg o Adyog, 1éco nio aiéniot yiveral n perddoon g nAnpogopiag. MNa

napddelypa, onig anhég TPAEPWVIKEG Ypappég, o Adyog ohparog npog B6puBo Bewpeital
ikavonoinTkdg  yia perddoon SeSopévav pdvo drav eival ndvew andé 30 dB (S/N > 30dB).

163



EiSikég HAekTpikég EykaTtacTaosig

1 3.2 KaAwbia cuvesTpappévov (cuyov

Ta kaAddia aurd anoteholvrar and
MOVOKAWYOUG XAAKIVOUG HOVGHEVOUG aywyoug,
talivopnpévoug oe Celyn. Ta Cedyn eiva
ouveotpappéva perall toug (Twisted Pair).

Z1a kaA®dS1a autd n peragopd TG NANPoPoPiag
yiveral pe ™ pop@n nAekTpikol ohparog, péoa
ané 1 Siolppatn ypapph nou oxnuartilel 1o
kdBe (elyog TwV HOVOPEV®Y aywydV Tou
kaAwdiou. O1 aywyoi eival anapaitnta
ouveoTpappévol perall Toug, yiari pe autdv Tov
1Péno 10 KaA®SIo ennpedleral Aiyérepo and Tig
nAektpopayvntikég napepBolég Tou
nepiBAMoviog xdpou (e€wrepikoi BSpuBoi) kai
kupieg and v nhektpopayvnriki olCeudn (cross
talk) pe ta yemovikd Cedyn, ta onoia Bpiokovral
oto i6io kaAddio.

Orav éva nhektpikd pelpa nepvd péoa and
évav aywyd, dnpioupyei Eva nAektpopayvntikd
nedio nou enaywyikd peTapEpel NAEKTPIKG
pelpara otoug yerrovikoug aywyoug. Ooo
aufdveral n ouxvéTnta Tou NAekTpIKOU PEJUATOG,
TO PaIvopevo autd Yiveral eviovoTepo.

Edv o1 8lo aywyoi Tou idiou kaAwbiou dev Arav
ouveoTpappévol kai édeuav napdMnia, ol
eMPaVICOPEVEG XWPNTIKEG KAl ENAYWYIKEG
ouleieig Ba BonBoloav o culMoyh
avenBipuntwv onpdrev (B6puBog) and
YEITOVIKOUG aywyoug,.

Yroug Blo aywyoug evédg (eldyoug, dtav Kheivel
T0 KUkAwpa, Siépxovral pelpara iong TIMRG oA
avtifeng gopdg. Orav o1 aywyoi cuctpépovral
avd &uo, 1o enaydpevo onpa kai otoug Slo

O Suo povewpévor aywyoi Tou ka8e {suyapiol
oucTpé@ovTal HeTaly Toug, He KUPIO GKONO Tn
peyaAUTepn avTioTacn oTnv napoucia 8opuBou.
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aywyoug tou (elyoug, Myw oupperpiag, eival
akpiBedg 1o 810 kar érol e€oubetepdvera.

Me 1 cuctpopn peidvovral Ta paivépeva g
METAPOPAG evépyelag kal aMnAenidpaong.

O B8puBog nou Snpioupyeitar perall yemovikodv
Ceuyadv ovopdleral kai alnAsniSpaon
napaSiapwvia. Na 1 peioon aurod Tou BopiBoy,
10 k&Be (elyog péoa oe éva kahddio
ouoTpé@eral xwpIoTd, érol dote 1o péco Brpa
TuNiypatdg Tou va pnv unepBaiver ta 15 em.
Anhabr, 1o kdBe (elyog éxer Siapopetikd Brhua
TuNiyparog ané 1o Sinhavé tou, worte va
peidveral o B8puBog perali v Ceuydv.

[Npokeipévou va éxoupe peyalitepn avriotaon
otov e€wrepikd  B8puBo, xpnoiponoiodpe
kaAdSIa pe e€wTepIkd NPooTaTeuTiKS PETANMIKS
KGAUPMO, YVwoTd oG Swpakiopéva (shielded)
kaAddia.

Yra xdhkiva kahoddia 1o edpog (dvng
OUXVOTATGV PNnopei va kupaiveral and pepikd kHz
éwg exaroviddeg MHz kar e€aprdrar andAura and
™ SIGETPO TWV aYyWY®V Kal and 1o PAKOG Toug.
Ooco peyallrepn eival n SIGUETPOG TwV aywywy,
1600 peyaitepo eivar kal 1o elpog (vng.

Ooo peyahitepo eival 10 pikog Tou kaAwdioy,
1600 PEYQAUTEPEG Eival Ol ANWAEIEG TOU
ofparog. H anéoBeon tou oriparog audvera
eniong oTIG UYNAEG CUXVOTNTEG.

Eva ofpa pe edpog {dvng and O éwg pepikég
exaroviddeg kHz péoa ané éva ouveotpappévo
kaAddio pnopei va Siavioel anootdoelg
xiNopérpwv. Ooo auédveral 1o pRkog g
ypappig, 1éco ypnyopdrepa anocBévovral o
upnASTEPEG OUXVOTNTEG.

Méow 1wv ouveotpappévev kakwdicov
MeETapEpovTal avaAoyikd onpara Xwpig



npoBAipaTa oV NEPIOXR TwV aKOUSTIKGY
ouxvoritwy (6nhabni tnAepawvia, and 300 wg
3400 Hz). Eniong, peragpépovral kai wneiakd
onuara, yia PIKpEG SPwG anootdoelg, Yiati Ta
onpara autd nepiéxouv  onpaviiké pEpog and
UWNAEG ouxvoTnteg. Ta ouveoTpappéva kaAddia
eykaBioravial edkoha kar éxouv xapn\é kdoTog.
Me 1a n\eovekmipara autd enekreiveral ouvexadg
n xpnon toug ektoniCoviag Ta e€eibikeupéva
opoalovikd, Siafovikd kAn. kakoddia and

OUYKEKPIMEVEG EPAPMOYEG.

Onwg eival in yvwotd, ora xpnoiponoloUpeva

[ AOMHMENH KanQalQsH }

XAAKIVa OUPHATA TV NAEKTPIKMOV EYKATAOTACEWY
avagepdpacte omn Siduerpo (mm) 1t oto epBabdv
g Siaropric Toug (mm?2). Ing eykaraordoeig
Sopnpévng kakwdiwong o aywyoi
xapakinpiCovrar oe AWG (American Wire
Gauge), n onoia eival pia povada nou napiotd m
didperpo evog olpparog.

Xtov nivaka nou akohouBei napoucidlovra o
aywyoi kaAwSiwv oe povédeg AWG kai ol
Sidperpoi Toug oe ivioeg kai xihiootd. Ol
enikparéoTepol aywyoi eival autoi Twv 24

AWG.

lMivakag 3.3: Aywyoi o povabeg AWG kar o1 Siquetpoi Toug og mm.

Tipn ot AidpeTpog ot ivroeg AidpeTpog o xihiooTa

AWG (in) (mm)
10 0.1010 2.60
16 00508 1.29
18 0.0403 1.02
20 00320 0813
22 00253 0.643
24 0.0201 0511
26 00159 0.404
28 00126 0.320
30 00100 0254

MNapatnpnon:
Siapérpou oe xiNiootd. Ooo peyaldtepn eival n TipiR Tou aywyol oe AWG, 1600 pikpoTepn eival n
Sidperpog Tou. Anhabn, aywydg pe Tipn 24 AWG éxel pikpdrepn Sidperpo and aywyd twv 22 AWG.

O1 npég oe povdbeg AWG eivar aviiotpdpwg avAloyeg pe 1O PAKOG TNG

Avéhoya pe 1o elpog (dvng cuxvérntag Tou Sigpxopévou oriparog, Ta Sidpopa TpApaTra Twv Siktdwy

Sopnpévng  kahwdiwong

(kaAdSia  ouveotpappévey  Ceuydv kar eapripara) Taivopolvial kard

katnyopieg 1 kKAGoeig. Na kéBe kamyopia A kK\Gon undpxouv ouykekpipéveg anaimoelg noidTnTag ora

NAEKTPIKA XAPAKTNPIOTIKA TOUG.
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Onwg BAénoupe otov Mivaka 34, 1o apepikdviko npdtuno g TIA ralivopei 1a kaAd8ia oe
katnyopieg, eved 1o SieBvég npdruno Tou ISO oe kAdGoeig.

lMivakag 3.4: Talivéunon kaAwbiou oc katnyopicg kai kAdoeig.

Mzraboon ofparog pe Mpétuno EIA/TIA-568A Mpétuno 1SO 11801
CUXVOTNTA HEXPI
0.1 MHz Cat 1 (kamnyopia 1) Class A (k\don A)
1 MHz Cat 2 (kamnyopia 2) Class B (kAdon B)
16 MHz Cat 3 (kamnyopia 3) Class C (kAéon C)
20 MHz Cat 4 (kamnyopia 4)
100 MHz Cat 5 (kamyopia 5) e B (fexdem )

Mapatnpnosig yia Ta kaAwdia cuvesTpappévev (cuywv:

I Ta kaAddia Twv kamyopidv 1 kar 2 givar katdAMnAa pdvo yia v TnAepvia kar e
xpnoiponoiodvial nAéov otn Sopnpévn kahwdiwon, Adyw Tou pikpol edpoug (odvng (0.1 MHz).

I Ta kaAdbia Tng karnyopiag 3, ektdg and v TNAEpwVia pnopolv va HETaPEPOUV Kal
Sebopéva oe ouxvotnteg péxpr 16 MHz. Eival kardMnha pévo yia tonikd Sikrua
unohoyiot@v ot olvdeon Ethernet ora 10 Mbps kai Token Ring ota 4 Mbps .

I Ta kahdbia ng katnyopiag 4, pe Aiyo KaAitepa XapakInpIoTIKG HNOPoUY VA PETAPEPOUV
Sebopéva oe ouxvornieg péxpl 20 MHz. Eivar kardMnha yia e€unnpémnon tonikedv Siktimv
oe olvdeon Token Ring ota 16 Mbps.

I Ta kaAwbia Tng karnyopiag 5 éxouv nén emkparnoe onuepa. KaraAAnAa yia peragpopa
onuarog pe ouxvornta péxpr 100 MHz, xpnoiponolouvrar o¢ spappoyég pwvng
kai 8eSopévawv péxpr 100Mbps.

Me tn ouvexn anaitnon yia peyaldrepo Syko kai taxurnta orig nAnpogopies ard kar e
ouvexri eEEMén Twv uAikdv, Beoniomnkav (Mdpriog 2001) véa npdruna nou Bérouv wg eAdxiomn
anaitnon yia éva odyxpovo toriké Siktuo unoloyiordv v kaAwSiwon karnyopiag S5E (BAéne
evaInta npdruna - Véeg Karnyopieg Kal KAGoelg).

Mepikd ané 1a kpimpia nou AapBdvovrar undyn yia va tafivounBolv oe pia katnyopia 1a kKaAdSIa
eivar n e€aoBévnon oiparog kar n aMnieniSpaon yia pia (dvn cuxvoritwv pe Sedopévo edpog. MNx.
n karnyopia 5 yia 1a kakd8dia UTP 1wv 4 cuveotpappévev (euydy, nou éxer enikparioel TeAeuraia,
nioTonolei 4T Ta XPNOIPONOIoUPEVA UAIKG ENITPENOUY TN OWOTA AEITOUPYia TOU CUCTAPATOG MEXPI Ta
100 MHz. Anha8r, n péyiotn e€acBévnon tou Sigpxopévou oriparog ota 100 MHz 8ev unepBaiver ta
22 dB avd 100 pérpa kai n eNdxiotn nipi 1ng aMnAeniSpaong i napadiagpawviag (NEXT) eivar 32 dB.

Ta kaA@Sia Twv Teoodpwv (cuymv, katnyopiag 5 kar peyalUTepng, XpnoiponoloUuvTal KUpiwg
otnv opi{ovTia kaAwSiwon, Snhabn 6Tav n kaAwSiwon efank@verar oTo eninedo evog opdpou.
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MeTall opopwv cuvn8wg xpnoiponoicital kaAadio 25 n kai 50 (suyov kai, av To anaitei n
£QAPHOYN, XPNGIHONOIOUVTAl ONTIKEG IVEG,.

MeTalu kTipiov, éxel enikpatnoe n xpnon kaAwSiou povoTponng onTikng ivag.

Yra koAodia pe Bwpdkion, énwg eivar 1a STP, FTP, SFTP, napéxerar peyoNitepn npootacia and tnv
enidpaon e€wrepikcdv nhektpopayvnTikdv nedicov, pe anotéheopa upnhdtepo pubud perddoong g
nAnpogopiag oe akdpa peyaNitepo prikog kawdiou. MNepioodtepo BeAtiwpévn cupnepipopd napoucidler
o 1nog kahwdiou SSTP, eneidhi n aroukhd Bwpdkion Tou (elyoug npoogéper akdun peyaldtepn
NAEKTPOMAYVNTIKA npoaoTacia.

3.2.1 KaAwbio UTP

(Unshielded Twisted Pair- ABwpdkioro ouveorpaupévav (euydv)

To kaA®dio autd 1wv 4 ouveotpappévev (euydy, pe Siduerpo 24 AWG (8nhabi nepinou 0,5mm),
karnyopiag 5 kai peyaAirepng, xpnoiponoleital nepiocdtepo and onolovonnote dAo T1ino kaiwdiou
ora &iktua Sopnpévng kahwdiwong kal unepKaAUNTEl TIG OUYXPOVEG anaITAoEIG Twv npotinwy TIA ka

ISO.

To kaAddio UTP eivar aBwpdkioro kai anoteleital and povékAwvoug xAAKIVOuG aywyoUs, HOVGUEVOUG
kupiwg and nhaotiké noluaiBulévio (PE) kar ta€ivopnpévoug oe Cedyn. Ta (edyn eival ouveotpappéva
perall toug. To olvoro Twv Ceuycdv oxnpariler Tov kahwdiakd nupriva. To kahd8io péper e€wrepikd
povaTiKS pavdla, ouviBog ané PVC (xhwpioixo noAuBiviNio), xpdparog ykpl, i Bpadikauom
noAuoAeivn (FPR).

Ta kaAddia UTP napéxouv 1a nAeovektipara ng oxeTikd XapnAAG TIAG, TNG MEYAANG eUKapyiag, Tou
pikpol Bdpoug kar Tou yevikd elkolou Tpdnou eykardotacig Toug. Eival nepioodrepo oikeia otoug
TexvikoUg,  yiati kahddia ouveotpappévev (euydv xpnoiponoioldvial yia noMd xpdvia oTig

EPAPHOYEG TNG TNAEPWVIAG.

To kaAdSio UTP 1wv 4 cuveotpappévev (euyddy, karnyopiag 5, enimpénel va Sigpxeral ofpa e
elpog (cdvng and O péxpr 100 MHz, péoa oe anodextd épia eacBévnong kai aMnieniSpaong.
Me auté 10 elpog (dvng, kaNinTovral o1 NEPICOSTEPEG CRUEPA EPAPHOYEG.

Kai omv karaképupn kalwdiwon pnopei va xpnoipononei 1o napandve kahddio, alMd éoo ol

anaimoeig Tou Siktiou au€dvouy, xpnoiponoieital kahddio UTP nepiocorépwy (euydv (nx. 25 Ceuyddv)
A Kal onTIKEG iveg.
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Xta opi{6vTia TPRpaTa Tng X
Sopnpévng kalwSiwong ,
xpnoiponoicital kaAwdio UTP Pﬂ_

Twv 4 (cuyov, pe Siapetpo

24 AWG (0,5mm). / e = A
Xxnpa 3.2: KaAaSio UTP.

Xpnoiponoieital yia ™ perddoon pwvng, eikdvag kal Sebopévay, oe epappoyEG onwg Ta Siktua
ISDN, tonikd Siktua unoloyiotdv (LAN) kAn..

lNa éva cuyxpovo Toniké SikTuo unoloyicTwv, n katnyopia kalwSiwong SE anoteAei nAéov Tnv
eAaxioTn anaitnon.

- Ty

3.2.2 KaAwbio STP
(Shielded Twisted Pair- @wpakiougévo ouveotpaupévay (euydv)

To kaAdSI0 autd Siagépel and 1o UTP wg npog v dnapén g Bwpdkiong. H Bwpdkion anoteleital
and nAéypa xdkivev ouppandiov (enkacoimrepwpévay A pn).

E€wrepikd, To kaAdSio kakinrerar and poveriké pavdia ané PVC A FRP.

Xpnoiponoleital énou kai 10 kahodio UTP.

"™ Sxrpa 3.3: KaAéSio STP.

3.2.3 KaAabio FTP

(Foil Twisted Pair- Xuveorpaupévav (euydv e Bawpdkion and alouuivio)

Eival kaA&d8io nou Bupiler 1o UTP, eneibi kai autd anoteleital and xAAkivoug aywyouls HOVWUEVOUG
pe nohuaiBulévio (PE) kai ouveotpappévoug kard Cebyn, ol onoiol kar anoteholv Tov kahwSiakd
nupriva. O kahw8iakdg nuprivag neprulicoetar pe ouvBetiki tavia kai Bwpakilerar pe Tavia
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aloupiviou. E wtepikd, 1o kahdio kainterar and povetikd pavia and PVC A FRP.
Xpnoiponoieitar énou kai 1o kaAdSio UTP.
Adyw NG KATAOKEUAG TOU, NPOCPEPE! EYAAN

npootacia and 1ig e§WTEPIKEG
nAektpopayvntikég napepBolég.

L, —

f
' =
ﬂ‘g

f,

Zxnpa 3.4: KaAéSio FTP.

3.2.4 Kalwbio SFTP
(Shielded Foiled Twisted Pair- Owpakiougvo kaAdbio ouveotpaupévayv (euydv)

Eivar kahed810 Snwg 10 FTP, oM@ é€w and 10 pUMo Tou aloupiviou éper Aenth Siapavi cuvBetikni
enikd\uyn Kai NAéypa enikacoitepwpévou xahkou. Anhadn, anoteleital cuyxpdvag kar and nAéypa
ouppanSiov kai and peraliki Tavia. O efwrepikdg povwtikdg pavdiag eivar

and PVC nA FRP.

ASy® NG KATaoKeUNg Tou, NPOOoPEPEl MOAY peydAn npootacia and Tig
e€wrepikég nhekTpopayvntikég napepBoAég, avdrepn and autiv nou napéxel

Xxnpa 3.5: KaAdSio SFTP.

3.2.5 Kalabio SSTP
(Shielded Screened Twisted Pair- Owpakiopévo avd ouveorpauugvo (evyog)

z' aurdv Tov Tino kahwdiou, o kaAwdiakdg nuprvag napapével id10g pe Toug NponyoUpEvouG TUNoUG,
Spwg n Bwpdkion Tou Sev kakinTer ouvoAikd Sha ta Cebyn ta onoia anaprtiCouv Tov nupriva, aNG kGBe
Celyog kahnrerar Eexwpiotd and m SikA Tou Bwpdkion. E wrepikd, o pavdiag eéper PVC A FRP.

Aéyw g Bwpdkiong Tou avd (edyog, napoucidler n pikpdtepn aMnAeniSpaon, SnAabi peydheg
nipég NEXT (BAéne evérnta 4.3), yeyovdg nou 1o kaBiotd kaAd8io pe noAd peydheg anoddoeig.
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3.2.6 KwSikonoinon xpwpdtwv kalwdiov 25 (cuyov

O1 xpwparikoi kOSIKkeG yia kaAddia Twv 25 (euydv eivar Siagopetikoi and autolg 1wV kawdiwv
1wV 4 Ceuyddv. X' autd 10 Kahddio undpxerl éva akdpa xpdpa (xpwpa Saktuhiou) kar téooepa akdpa
xpopara évbeilng (kékkivo, padpo, kitpivo kai BioAeri).

lMivakag 3.5: Xpwpartikég kdSikag kaAwSiou 25 Jeuyov

Ap18uog (eiyoug Xpwpa SakTuliou Xpwpa évéeang
1 Mnié Aonpo
2 Moprokahi Aonpo
3 MNpdoivo Aonpo
4 Kapé Aonpo
5 YkoUpo ykpi - pSC Acnpo
6 MnAg Kdkkivo
7 NopTokahi Kdkkivo
8 lNpdoivo Kékkivo
9 Kagé Kékkivo
10 Ykolpo ykpi - pSC Kékkivo
11 MnAé Madpo
12 [Noprokahi Madpo
13 lNpdoivo Madpo
14 Kapé Madpo
15 YkoUpo ykpi - pSC Madpo
16 MnAé Kitpivo
17 [Noprokahi Kitpivo
18 lNpdoivo Kitpivo
19 Kagé Kitpivo
20 YkoUpo Ykpi - pdC Kitpivo
21 MnAé BioAeri
22 [Noprokahi BioAeri
23 lNpdoivo BioAeri
24 Kagé BioAeri
25 YkoUpo ykpi - pdC BioAeri
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1 3.3 KaAw§ia onTikev 1vav

Ta kaAdSia onTkdV vV gival To nepIocdtepo TEXVOAOYIKA Nponyuévo evolpparo pEco perddoong.
Anotelolv Tov nAéov olyxpovo 1pdno Perddoong onudr®y, Oxi HOVO oTa TNAEMIKOIVGVIAKA CUCTANATA
aNA\d kal ota Tonikd SikTua UNOAOYICTAOV HEYAA®Y EMXEIPACE®Y N eKNAIBEUTIKAOV 1IBpUpdT®Y, AdY® TwV
peyGhwv puBudv perddoong nou enimuyxdvou.

210 KaA®dSIa onTIKOV VGV n peradibopevn nnpogopia gival onmikd kal Oxi NAeKTPIKS ONpa, Pe anotéNecpa
va pnopei va petadobei peydhog Sykog mAnpogopicdv pe upnhératoug puBpolg perdSoong, xwpig
ancdAeieg kar napepBorég BopiBwv.

Ta kaA@bia ontik®v Ivev, ouykpivopeva pe Ta kaAwdia ané xaAko, napoucialouv Ta akoAouda
nAcovekTnpara:

1. METAAO EYPOZX ZQNHX XYXNOTHTQN
O onmikég iveg enmpénouv 1n SiéAeuon (dvng ouxvotitwy noAd peydlou elpoug. Eneidi n
X@PENTIKATNTA TG PETAPEPSHEVNG NANpopopiag evdg onparog auédveral pe Tn ouxvamnta, and
ia kal pévo onriki iva pnopei va nepdoel TepdoTiog dykog nAnpogopidy. H xwpntikédtnta 1ev
ouoTNPAT®V ONTIKGOV VOV ouvexwg aufdveral. To 1980, 1a npdra ouotipara pnopoloav va
perapépouv 45 megabits avd second. L1ig pépeg pag, n eraipeia AT & T éxel eykaraotioel
Adn ontikég iveg pe pubpolg perddoong éwg 5 gigabits avd second.

Yuykpivoviag TIG eMOGCEIG TWV ONTIK®Y IVOV OTO X®OPO TG TNAEPWVIag, naparnpoupe O
pe Siaudppwon ocuxvornrag:

I 10 TnA\ewvikd cUppara Sivouv Sekdbeg kukhdpara avd Ceuydpr (éva kikhwpa pnopei va
METAB®OE! pia TNAEPWVIKA cuvopINia),

I 10 opoafovikd kahwbio Sivel ekarovidbeg kukA@para avd (euydpl aywydy,

I o1 Sopuwopikég eknopnég kal Ta padio-pikpokupara Sivouv xINGSeG KukAduara avd
ouvbeon kai

I o onTikég iveg pnopouv va Sdoouv Sekddeg kal ekarovidbeg xINddeg kukAdpara avd
Celyoq.

2. MOAY MIKPH EZAXOENHXH
Adyw Tng plong Tou UNIkoU and To omnoio eival KATACKEUAoEVN N iva Kal Tou Tpdnou
perddoong, 1o ofpa napoucidler noAG pikpr e€acBévnon oe oxéon pe Ta xdAkiva olpuara

kai 1a opoalovikd kaAdSia, pe anotéeopa T perdSoon Tou oe anooTdoelg ekaToviddwy
XINOMETPWY, XWPIG evioxuon.

LuyKpITIKG, av o€ €va nAekTpIkS olotnpa (evolpparo kikhwpa) éva ofpa xwpig evioxuon
Siatnpeital nepinou péxpr ta 1500 m, oe éva olotnua onrikig ivag @Bdver péxpr ta 100 km
nepinou.

Me karéMnheg evioxutikég Siaréeig pnopei va yiver akdun kar unoBpixia (edén (perapopd
Tou oAparog and pia Béon oe GMn), n onoia va Eenepvd ta 1000 km.
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3. MIKPEX AIAXTAXEIX KAl MIKPO BAPOX

Ma ™ perapopd Tou i8iou apiBuol pnvupdrev anarreitar ontiki iva ehappirepn and
kaA@Sia xahkou kard 350 popég nepinou.

H &iduetpog piag onmikAg ivag HeTpIETal oe XINIOOTA Tou

xiINooTol, dnwg kai pia avBpdnivn 1pixa (nx. 62,5 pm o

nupAvag kai 125 pm 1o kdhuppa i eniotpwon). O1 Siaocrdoeig
g ivag enmpénouv v tonoBémon peydhou apiBuol Ivédv oto
i810 kKaA®dBIo, xwpig va au€dvovral ISiaitepa n Siaropn kai 1o
Bdpog Tou kaAwdiou. LuviiBawg, ot éva kaAdSio TonoBerolvral
and 8 éwg 144 iveg (akolouBcdvrag mv tunonoinon 8, 16, 24,

48, 96 xai 144 iveg).

4. AEN ENMHPEAZONTAI ANMO HAEKTPOMATNHTIKEXZ AKTINOBOAIEX

Auth n 18161nTa TV oNTIKGYV VAV Sivel otoug Texvikoug Tn duvardtnta va TIG Xpnolponolouy
oe Biopnxavikolg xdpoug pe nepiBaov upnhol BopiBou e€aocpaliCoviag v noidmra
Kal TNV MIoTSTNTA TNG EMIKOIVVIAG.

5. MPOXTAXIA TON AEAOMENQN AMNO YNOKAOIMH

210 KOADSIO ONTIKGV IVOV N KETAPOPd TG NANPoPopiag yiveral pe Tn popdn onTikou
ofparog, To onoio nepiopileral otov nupiva g ivag. Erol, eivar Siokoho va napépBe
kdnolog yia va unokAéwel 1 va napepBdier Sebopéva. Ze nepintwon unok\onrig Tou
ofiparog, autd unoBaBpileral oe téroi0 BaBud, dote n unokhonA yiverar edkoAa avriAnnts
and autdv nou hapBdver To ofpa. Mevikd or ontikég iveg Bewpolvial wg apkerd aopalég
pEoo perddoong Tng nAnpogopiag.

6. HAEKTPIKH MONQZXH

O onikég iveg 8 Siappéovral and nhektpikd pedpa, yeyovég nou Ba pnopoloe va
npokahéoel nhektpikS omvBipa, pe kivbuvo ékpnéng i nupkayidg. Auth n 1816TNTd Toug TIg
KAvel 1I6aVIKEG yia XpAon oe £YKATAOTACEIG OTIG onoieg undpxel uPnAdg kivouvog nupkayidg,
énwg eival eykaraotdoelg SiuhioTnpiwy, anoBikeg uyp@V KAUGIUWY, NETPOXNMIKEG
£YKATAOTACEIG, KAl YEVIKA OE X®WPOUG ONou N XPnRon NAEKTPIKOV kaAwdiwv enmpéneral KATw
and noAoUg neplopiopolg (avTIEKPNKTIKEG eyKaTaoTAoEIg).

7. MIKPO KOXTOX NPQTHX YAHX
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Evd o xakkdg éxer peydho kdotog e€6puéng kal nepiopiopéva anoBépara, yia v
Napaywyn TV OMTIKOV IVOV xpnaolponoiolvial otoixeia nou undpxouv dpBova otn @ion.

Me karé@MnAn xnpiki Siepyaocia kar pe ™ BoriBeia Tou ofuydvou, 1o xAwpiolxo nupitio
(SiCl,) kar 10 xA\wpioixo yepudvio (GeCly) obnyoivrar oe cuvBetiké cwliva and nupitio A
xahaCia. O ouvBerikdg autdg cwhivag eival TonoBemnpévog oe évav 1épvo nou
nePICTPEPETAl CUVEXEID Kal OTO pEcov Tou o cwNivag Beppaiverar e pASdya. Me v
nepioTpoA kal v uwn\i Beppokpacia oto ecwtepikd ToU CWAAVA, TO NUPITIO KaI TO
yeppdvio aviidpolv pe 1o ofuydvo kar oxnuariCouv 10 Si10éeidio Tou nuprtiou (SIO,) kar To
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810€eibio Tou yeppaviou (GeO,), nou avaperyvioviar kar pag Sivouv 10 yuahi.

MNapd 1a npoavapepdpeva NAEOVEKTAATA, N XPACN TV ONTK®V VeV Sev eival 1600 olkeia
oToug TeXVIKoug 600 Ta kaAddia and xaAkd, eneidn ol onTikEG iveg eival akdpun OXxeTikd
nepinAokeg otn olvdeon, otn diakhddwon kar orov Tepuaniopd  Toug. Eniong, napdr n
np™ UAn napaywyig Tev onmikdv Ivov (nupitio) eivar ndugBnvn, koortiCel apketd o
kaBapiopdg kal o epnloutiopdg Toug, pe ouvéneia 1o TeNIKS nPoidv (onTikA iva) va éxel
npog 10 NApSV UYnAS KOGTOG.

To uwnAS kdoTog TV oNTIKAV IVEdV alG kai Ta euaioBnta ontikon\ekTpovikd cuoThpara fnou
anapaitnta cuvodelouv Ta onTikd KaA®dSIa yia TNV uAonoinan TNAENIKOIVAVIOK®OV CUSTNPAT®Y,
Buokolelouv pEXpPI OpEPA TIG NPAyYHATKG eviunwaolakeg 1816TnTeg perddoong. Autd €xel wg
anotéAecpa 1a KaADdSIa ONTIKGV VOV va Xpnaiponolodvial oxed4v anokAEIoTIKG yia Ty
ulonoinon Tou TpAparog koppoy (backbone) peydhwv Siktiwy (dnou anareitar avialayn
peydhou Sykou nmAnpogopidy kai  eival adivaro va xpnoiponoinBoly aywyoi xakkou)
kaBdg kal oty opildvria kahwdiwon ot eIBIKEG ePapHOYEG.

O onTikég iveg xpnoiponoioUvTal KUPIWG TNV KATakopu@n cUv8eon peyaAwv KTIpiwv, oTIg
ouvSéoeig KTIpiwV Kal ot PeYAAEG anooTAGEG.

3.3.1 Apxn AeiToupyiag onTiKOV VOV

H BaoikA apxii Aermoupyiag Twv onmikdv ivedv ompileral ot perddoon nakuadv (on/off)
MOVOXp®HATIKOU pwTdG (pwg piag ouxvdmrag), péoa and pia yudAivn A nhaotiki iva.

H onmikii iva xpnoiponoieital wg péco (nx. avri Tou xdAKIVou olUppaTog) Kal 10 pws WG Popéag g
NANPOQOPIag, avti Tou PeUHATOg h TNG TAONG TWV EVOUPHATGY PECM®V.

O1 onmikég iveg anoteholvral and Aenrd vApara e€aiperikd kaBapou yuahiol A Sidpavou nhaoTikoy,
upnhoy Seikm 8idBNaong. Ta vipara aurd, nou anoteolv Tov nuphva (core) Tng ontikiAg ivag,
nepiBédMovral and pia eniotpwon (cladding) kai éva npootareutikd kdAuppa. Edv pia pwrevia Séopn
eiocaxBei otn pia dkpn tou viparog, TaiSeder pe Siaboxikég avakhdoeig, eykhwBiopévn péoa oto vipa
pE MONU pIKPEG andAeieg, akdun Kal edv 10 VAA KapnuAwOei.

H perddoon g qwreivig 8éoung otmnpileral otnv apxn 1ng oAikng eowTepikng avakAaong.
20ppwva ' auth, av:

a) o &eiking 81idBAaong Tou e€wrepikol UNikoU (enioTpwon) eivar pikpSTEPOG
and 1o Seiktn S1dBAaong Tou ecwrepikol UNKOU (nuprivag) kai

B) n ywvia npdontwong Tng akTivag o1o e0wTePIKS UNIKS gival peyalitepn
ané kdnoia TipA nou ovopdlerar «kpioiun,

161 N PowtevA Séopn eykAwBilerar kar 1aiSelel oe peydheg anootdoeig, pe XINGSEG £0WTEPIKEG
aVaKAGOEIG.
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Xxnpa 3.6: Aia8Aaon pwtdg
ané nukveTepo ot apaiéTepo UAIKG.

. .onm nuB,
Ma  81dBNaon 1oxvel —- = HBQ , énou:
y | waBerag m nuY;,
i e n, o &eiking 8i1dBAaong Tou nukvdTEPOU UNIKOY,
5 B ™ n, o Seiking 8i1dBhaong Tou apaidtepou uNikoy,

8, n ywvia npdontwong 1ng akrivag
OTO NMUKVOTEPO UAIKS Kal

s i 8, n ywvia 8i68\aong g aktivag oto apaidtepo

uhied nukvdTepo UNIKO.

5| 3| m

m >y

Anhadn, pévo pépog Tng Eviaong Tng MPOCNINTOUCAG aKTivag avakAdral, eVed To PEYOAUTEPO HEPOG
SiaBN\dral oto e€wrepikd UAIKO.

Ooco peyahdvel Spwg n ywvia npdontwong e], MEYOAGVEI Kal TO npe] kai eneidh o Adyog n1/ny
napapiéver oraBepds, Ba peyakdver kar To npby, dpa n ywvia By om GidBhaon.

Orav n yovia 0] peyakdoel nepioodrepo and pia kpioiun niun (87 > Bkpiciun), 1é1e n Gi1aBAdUEVN
aktiva nadel va ugiotaral kai SAn n NPOoNiNTouca akTiva avakAdTal.

EticTpwen

/

Muprvog

Kpisiun
yuvio

Ixnpa 3.7: OAikn eowtepikn avdakAaon og onTikn iva.

‘Erol, omv ontikA iva xpnoiponoieital ukikd eniotpwong pe pikpdtepo Seikin 8idBhaong and autdv
NG KEVTPIKAG ivag. H npdonrtwon 1wv akTivédv pe ywvia peyaAitepn and v Kpioipn enimuyxAaveral pe
™ xprion Ivév noAd pikpig Siapérpou (nx. 62,5 pm- xiNootd tou xikiooTod).

H Sopun piag onmikig ivag aiveral oto 2xnpa 3.9.
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OTMIKS CHYD ] —
OTTIKS AU 2 e——

Ixnpa 3.8: Aidypappa oAikng sowTepikng avakAaong oe onTikn iva.

Tpitoyevég nepifAnpa

Ixnpa 3.9: Aopn ontikng ivag.

3.3.2 Kartnyopitg onTik@V vV

Avdhoya pe v nopeia nou akohouBoulv o1 Séopeg PpwTdG péoa otov nupAva, ol onTIKES iVeg
Siakpivovral oe 6o katnyopieg:

I. noAdutpones n noAdanArs tpoxids (multimode) kai
2. povérpories 1 eviaias tpoxids (single mode).

1. O1 noAUrponeg onmikég iveg €xouv nupnva e Tunikh Siduerpo 50, 62,5 n 100 pm kai
eniotpwon Siapérpou 125 pum. O nuprivag kai n eniotpwon nepiBdMovrar and
npootareutikd mhaotikd nepiBAnpa piag A nepiocotépwy oTpdoeEwY, T0 onoio Puoikd Sev
NauBdver pépog otn perdSoon Tou onmikoU oApaTog. XTI MONGTPONES iVeG €xoupe MOAMOUG
Spdpoug perddoong, nou avtiotoixolv oTiG SIapopeTKEG Ywvieg avdkhaong. Ooo
MIKpaivel n SIdueTpog Tou nuprva TG ivag, 1600 Aiydtepoug Spdpoug HETAdoong EXOUE.

O1 noAdtponeg (A noManAig Tpoxidg) Siakpivovial oe 8lo 1énoug, avdoya pe v alayn
TPOXIAG NG PWTEIVAG SEoNG:
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1a. Y& onmikEG iveg pe andtoun aAiayn

peraBoAd Tou Seiktn S1i68BNaong
perall tng KevipikAg ivag kal Tou
uNIikoU enioTPWONG Kal Ol OMoiEg
enipépouv e€acBévnon oiparog and

4 éwg 10 dB/km nepinou.

TPOXIAG, Nou oeileral otnv andTopn

Xxnpa 3.10: Ontikn iva pe anétoun aAAayn Tpoxidg.

1B. Xe onmikég iveg e oradiakn o)\)\oy'n
1poxidg, nou ogeikerar ot BaBpiaia
peiwon tou Seikmn SidBhaong, oo

v enipdveia G KEVIPIKAG ivag, Kal
o1 onoieg enipépouv eacBévnon
ofparog ané 2 éwg 5 dB/km.

QNOMAKPUVOHAcTe and 10 KEVIPO NPOG

Ixnpa 3.11: Onrikn iva pe oraiakn aAdayn Tpoxidag.

2. O povérponeg onmikéG iveg €xouv nupnva pe pikpdtepn Sidperpo and 5 €wg 10 um,
pe ouvnBéotepn Tipn 1a 8,3 um kar pe eniotpwon Siapérpou 125 pm.

O1 povétponeg onmikég iveg eppaviCouv
KaAUTEPA XAPAKTNPICTIKA and TIg
noAUtponeg, yiari ol SEopeg PwTdG
akohouBolv pia povadika 1poxid (kard
pikog Tou d€ova Tou nupriva) kai érol
eMITUYXAvouy UYnASTEPEG TAXUTNTEG
peTddoong Sedopévmy Kkal enpEpouv
pikpdtepn e€acBévnon oiparog, ané 0,2

éwg 2 dB/km.

Ixnpa 3.12: Movérponn ontikn iva.

To npéruno ISO/IEC 11801 ora Siktua Sopnpévng kahwdiwong, oy kAdon Optical, cuviotd m
xprion Tng noAdTponng onTikAG ivag péxpl Ta 2 km kar ng povérponng péxpl Ta 3 km.

3.3.3 Lroix¢ia GUGTAPATOG ONTIKOV IVOV

To pwg peragépel v nAnpopopia oxeddv kard Tov iS1o TPdMo nou TNV PETAPEPOUY Kal Ta
nAekTpovikd ocuotipara. Erol, yia napdbeiypa, yia m perdSoon pwviig pe pwg Laser, otnv apxni o
Axog perarpénetal oe éva nhekTpiké wneiakd oripa (on/off) kar pe 1 BorBeia Tou nopnou to orpa
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auté kwdikonoieital oe pwg. Otav ol nakpoi Tou pwtdg PBAcouv orov TeNKS nPoopIopd Toug, pe T
BorBeia Tou 8éktn yiverar n aviiotpogn Siabikacia, SnAadn 1o kwdikonoinpévo Ppwg peracxnuariCera
oe NAeKTPIKS WYNPIakS O KAl OTN OUVEXEID TO NAEKTPIKG ONpa PETATPENETal OE MXO.

Mexsnig DEKTAL
Merarpondag Merarpondéag
Sioes _ARARM nAextpikot ( e )_ onmikol AMAMN
Hyog I'-,.' I'l.' Vy— ofparec oe ™ Onmikd iva * e TATATAY Hyog
onTk nhERTEIKG

Xxnpa 3.13: XioTnua petapopdg @wvng pe ontikn iva.

To pikpdTEPO KOPATI TNG NAnpopopiag ot éva wneiakd cucTnpa eivar To bit (Suabiké wneio).
Xta cuoTnpata pe g, éva bit nAnpogopiag Siveral ané Tnv napoucia n anoucia £vog
naApou Tou @wToG. To NAAAOHEVO QWG HETAPEPEI PNVUPATA GE VAPATA YUaAioU h NAAGTIKOU
nou kaAouvTal ONTIKEG IVEG.

‘Eva olotnpa enikovewviag nou omnpileral otig ontikég iveg, wg péco perddoong nepihapBdver extdg
and autég kal GMeg ouokeuég 1 e€apripara, énwg nopnodg, Sékreg, ouvberrpeg, ouprdpia,
SiakAabwrég, enavainnreg kAn.

O nopnoi AapBdvouv 10 nhekTpikd oripa nou Toug Sivoupe oe avaloyiki A wngiakA Hop@A Kai 1o
perarpénouv oe onmikd onpa. Avéloya pe Tnv nnyn ¢pwTdg Nou Xpnoiponololy, ol nopnoi Siakpivovral
oe LED kai Laser. Ta LED kai ta Laser eival npiaywyoi nou eknépnouv ¢pwg étav epappoobei
KatAMnAn 1don ota dkpa Toug.

Ta LED exnéunouv évav eupl kdvo @wtdg, pe pikog kdparog ouviBwg 850 nm A 1300 nm

(nm= vavéperpo) Snhabh Aiyo peyalitepo and autd Twv unepliBpwv aktivev.

(To opard puwg nepiéxer aknivoBolieg Twv onoiwy 10 pikog kiparog kupaiverar perald 400 nm- 1d8eg Ka
750 nm- epuBpd).

Ta Laser exnépnouyv povoxpwpankd ¢pwg, pe pikog kiparog ouvilBwg 1300 nm i 1550 nm, o noNd
Aent 6€opn kai pe peyaldtepn 10X CAPATOG,.

O nnyég LED €xouv kaAitepn oupnepipopd ota avaloyikd ohpara Kai XPnaoihonolodvial NepiocoTepo
KUPI®G YIa KOVTIVEG anooTdoelg, eved Ta Laser nporipolvral oe peydAeg anootdoeig kal o
upnh\érepoug puBuolg perdSoong.

O1 8éxteg, apol NdBouv 10 ontikd orfipa, To perarpénouy pe T Borbeia pwrobiddou oe nhektpikd, To
evioxUouv kal 1o Siapop@dvouy katdMnAg, yia va 1o npowBicouv. Ta va avayvwpileral owotd 1o
ofipa and 1o &€kt kai yia va pn xdvovial nAnpogopieg, onpavtikd pého naiCouv n éviaon tou
ofpatog kai o Ndyog onparog npog 86puBo (S/N).
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O1 ouvbernpeg xpnoiponololvial yia va evedoouy 8o Kakddia onmkdY VeV N éva kaAdSIo pe Tov nopnd
n 1o &ékmn. Or onmkég iveg amamolv noAU Aemmolg XelpiopoUg onig ouvdécelg kal, edv Sev epdnreral
akpiBdg o nuprvag TG piag ivag pe Tov nupriva g Mg, npokaXeitar onpavriki e§acBévnon Tou oparog
A kai SiakonA. Yndpxouv Sidpopor 1inor cuvBetipwy, pe nio yvwotolg toug ST (ue pnayiovér) kar SC (e
éN{n-c3Bnon ), o1 onoior SiariBevial oe 8lo Siagopetikolg Tinoug: yia npirciveopa A yia cuykdMnon. H
XPAON CUVOETNPA PE NPITCIVePa NApExel PeyakiTepn eyyunon acpalolsg olvOeong Kai gival  eUKOASTEPN
Kal TaXUTEPN YIA TOV NAEKTPOAOYO - EyKATACTATN.

(a) (8)

Ixnpa 3.14: XuvSetripeg ST (a) kai SC (B).

Ta ouprdpia cival iSiké karackeuaopéva yia va tonoBetolvial oto ecwiepikd evég karaveuntA.
Mpooépouv peydAn Suvapikéinta kaAwSiwong, n.x. 24 onmikég iveg nou ouvbéovrarl avrioToixa pe 24
kavéhia. H 68euon 10v kahwbiwv Sieukoiverar and toug odnyodg nou SiaBérouv 1a ouptdpia kar and
TO AMOCMMMEVO OUPTAPWTS Tou TUAMA.

agEes
CITTLR L LU

™~ Mmoviopée odwseonc

Ixnpa 3.15: Zuptdpia ontikév Ivév.
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Or SiakAabwTég xpnoipetouv @ote éva Kakwdio onmikdv vy va Siakhabilerar Toukdxiotov oe &lo
dMa kahddia. Eror Spwg, 1o ofpa xdvel apkem and v 1oxd Tou, yI' auté o apilBudg Twv 68wy
evég Siakhadwh eivar nepiopiopévog. Or Siakhadwtég Siakpivovial oe nabnrikoug, nou ankdg
SiaBiBalouv 10 oipa and pia eicobo oe pepikég e€680ug, kal oe evepynrikoug, ol onoiol SiaBérouv
éva 6éktn omv eicobo kai perd odnyolv 10 nAekTpikS ofpa and my éobo Tou 6ékn oe noAoUg
nopnoug.

Or enavalnnreg eival Siatééeig or onoieg TonoBerolvral kard Siaotiuarg, yia va evioxiocouv 1o oApa
nou éxer e€aoBeviioel Noyw anwAeidv katd pRkog TV ONTIKAY IV, TV CUVEECH®Y, TV CUPTapIQY,
v Siakhadwtdv kKA. Or andieieg yia kdBe olvbeopo A ouptdpr unoloyiCovral oe nepinou 0,5 dB
kar aBpoiCovral pali pe TIg andAeieg KaATd PAKOG NG YPAMMAG.

Kripio 1 Kripio 2

400 m ONTIKEY VY
Anwhea 1,2 dB

I'guTo To mapadeypa,

Nopnde ol CUVOMKES OMWASIES AgkTne
(hub, switch...) SN S {hub, switch...)
Zuvdeom Zuvdeon Zuvdeon Zovdeon
(EEpBoc opmol e (oupTap (oupTap! {eicodog SEKTN pe
Telyoc OMTIKWY IVWVY)  ONTTIKWY IVEv) OMTIKWY viv)  Celyos onTikDy IVEv)
Anwieia 0,5dB  Anwhea 0,5 dB Anwhea 0,5 dB Amuwheia 0,5 dB

Xxnpa 3.16: AnéAcieg onTiK®dV Ivédv.

O Suvatétnteg TwV onTik®V Ivev Egnepvolv Tig anartnoelg £vog Siktiou
Sopnpévng kalwdiwong.

179



l r-.a--h.

kel . A

4. 'EAcyXo! 1010TNTAC
T™NC KAAwdiwoncg

eykardoraon evog Siktiou Sopnpévng kaAwdiwong yiveral e opiopéva

npéruna. Merd v oAokApwon Tng eykardoTaong, Yivovial OpIoHEVOI

é\eyxol noiétntag, wote va e€akpiBwlei av n kahwdiwon nAnpoi Tig
npoSiaypapég nou Bérouv 1a ouykekpipéva npdruna.

Ooco aufdvovral o avdykeg evég Siktiou yia Siakivnon peyaNirepou  Sykou
nAnpogopicdv kal upnA\Stepou pubpol perdoong autdv TV MANPOPOPILY, TGO
audveral kal n avdykn yia karaokeun G kaAwdiwong pe npodiaypapég nou va
avikouv ot peyaNitepn kAdon A kamyopia, kard 1a avayvepiopéva Siebvi i eBvikd

npétuna (n.x. ISO, EIA/TIA kAn.).

Or npodiaypagég yia kéBe kamyopia i KANGon kawdiwong avagépovral oto €idog Twv
UAIKQV Kal oTny noidTnta TG Karackeung Toug kal npoodiopiCouv Tig eAdxioTeg anamioelg
nou Bérer n ouykekpipévn kamyopia yia v noidra om perddoon Twv nAnpogopidy. Ol
npodiaypagEg autég avapépovral T6oo ota péoa perddoong Goo Kal OTIG CUVOECEIG TOUG.

Ooco auvdvovial oI anamoelg yia nepioodrepeg NAnpoopieg kal Taxurepn Siakivnorn
toug kal Behndvovial ta uNkd (péoa perdSoong kai efapripara cuvbécewy), 1600
aufdvovial kai or anamolpevol éNeyxol noidtnrag kai TiBeviar auotnpdrepeg

npodiaypapES.

OMa Ta npétuna anairouv va unoBal\ovrar pe emituxia ol kaAwSidoeig ot Tpeig Baoikolug eAéyxoug.

O é\eyxor auToi eivai:

<

Bacikoi éAeyxol
o xdptng kaAwSiou (wire map),
n e&ac8évnon (attenuation) kai

n kovmivih aAAnAeniSpaon (NEXT).

Karéniv, akohouBoilv npdoBetor éeyxor:
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Mpéo8etor éAeyxor

o Adyog &ac8évnong npog aMAnAeniSpaon (ACR),
10 pnkog kaAwSiou,

n ka8uocTtépnon peraSoong,

n acuyxpovn ka8uoTépnon petradoong,

N xapakTnpioTikn cuvdeTn avTticTaon,

n avtictacn Bpoxou cuvexolg peuparog Kai

n apoiBaia xwpnTIKOTNTA.
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Enin\éov, 600 au€dvovral oi anairiceig otn perdSoon Twv nAnpo@opicdy, Behtidhvovral ta uNikd kai
enekreivovral ol karnyopieg (5E, 6 kai 7) i kAGoeig (E, F) 1ov npotinwy, 1éco auédvovrar kai ol
éeyxol. Erol, yia véeg epappoyég, nx. Gigabit Ethernet, anairodvrar npoxwpnpévor éeyxor:

Mpoxwpnpévor éXeyxol

ol anwAcieg Adyw enioTpopng,

n a8poioTikn 10xug kovriviig aAAnAeniSpaong (PSNEXT),

n a8poioTikn 10xUg Adyou e§ac8évnong npog kovrivin aAAnAeniSpaon (PSACR),
n paxpivin aAAnAeniSpaon  (FEXT) k. An..

Ta 8o naykoopieg nio yvword npdruna yia 1 Sopnpévn kahwdiwon, 1o auepikdviko npdruno EIA/TIA-
568A kai 1o 6ieBvég npdruno ISO/IEC 11801 napoucidlouv apkerég Siapopég otoug Tpdnoug pérpnong
kal ora oxemkd opla Twv eNéyxwv. Na napdbeypa, n kAdon D tou ISO yia tov unoloyiopd 1ng
eaoBévnong tou ouvéopou (BAéne evémra 5.2.1) kai 1 pérpnon 1ev Ty NEXT, AapBdver undyn kai
TIg andAeieg Twv ouvdethpwy (connectors), yi' auté n e€acBévnon eival ehappdg uwnhétepn kar o Tipég
NEXT ehappidg xapnAdrepeg and autég g TIA, karyopia 5.

O1 audnpéveg anaitnoeig oTn peTaSoon TwV NANPOPOPIVY  ENEKTEIVOUV TOUG EAEyXOUg NOIGTNTAG
ka1 8éTouv oloéva kal aucTnpdoTEpeg npoSiaypapég.

OMoi o1 é\eyxor yivovtar oe 8sppokpacia 20 °C.

1 4.1 Baoikoi géAegyxol
4.1.1 Xaprtng kalwdiou (Wire Map)

O xdptng kahwdiou xpnoiponoieital yia va Sianiotddcoupe edv n cupudroon éyive owotd (Ixipa
4.1). Na kaBévav and Toug 8 aywyolg Tou kKaAwdiou, o xdpTng npénel va Seixver:

I KarédMn)o teppariopd dkpwv oe kéBe nheupd.
I Zuvéxeia PEXPI TA PAKPIVA dkpa Tou kaAwdiou.

Xxnpa 4.1: Zwotn

1
|
(oo) R] WS (W, (o)) [WN] [ 57 Y

oupparwon 4 (cuyapidv.
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2uvn8iopéva Aa8n cuppdrwong

O xdptng kahwdiou pag Seixver eniong niBavé opduara cuppdrwong, dnwg:

1 Bpaxukukhodpara perall onoiwvdrinote Sdo A nepiocotépwy aywyddy.
1 Bpaxukukhwpéva Ceuydpia.

1 Avaotpori (euyapicdv.

I Aigoratpwon (i aMnhoperdBeon) Ceuyapiddv.

1 Aiaxwpiopd Ceuyapicdv.

1 Onoiabnnote dMa o@dApara cuppdr®ong.

Avaotpopn (euyapiol oupBaiver é1av n nolikdtnta 1wv cuppdrov evdg (euyapiol avaotpéperal

o1o éva dkpo Tou kahwdiou (IxAua 4.2).

ml"-d-h-l.nﬂ\wm..a
1
|

ol~Jl =ik ]—

Zxnpa 4.2: To Aé8og Tng avactpopng (euyapiou.

Aiactalpwon (A aMnhoperdBeon)
Ceuyapiol oupBaiver étav o1 Slo
aywyoi oe éva (euydpi, cuvSéovral
omn Béon evég Siagopertikol
Ceuyapiol otn pakpivia olvdeon

(IxApa 4.3).

Ixnpa 4.3:
To AG8og tng Siacraipwong (euyapiol.

ol wr ] —
{
L1

[o=] RN EN (W] ()% (FF] [ 5]

Aiaxwpiopdg Ceuyapidv oupBaive
étrav n ouvéxela and dkpn o dkpn
Siarnpeital, ald 1a kavovikd
Ceuydpia eivar xwpiopéva

(IxApa 4.4).

: Xxnpa 4.4:

To Aa8og Tou Siaxwpiopou (cuyapiou.

(oo RN W (W] [0 (WE] [ N5
|
i
o]l Ovw k| —
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I1g neploodTepeg MePINTAOOEIG, eival elkolo va kondel kaveig aneubeiag péoa omg ouvbéoers.
BpaxukikAwpa i Siakonn kukhdparog Sianiotdvovial edkola pe €va ankd épyavo, n yia napdderypa
pE 1o dvappa A éxi piag Adunag. Mpénel Spwg va toviotei ém éva Betikd teor anhodv opydvwv Sev
anotelei eyylnon 611 n ouppdrwon éxel eykaractabei kavovikd. Ma Tig nepintdoeig dnwg avactpodn A
Siaxwpiopdg  Ceuyapidv, anarmolviar olvBeta épyava pérpnong. |8icitepa, n avakdAuywn Tou
Siaxwpiopol 1ov (euyapidv anarei 1n pérpnon g koviivig aMnienidpaong (NEXT). H pérpnon tou
NEXT Eenepvd mig Suvardmreg twv anhdv opydvawv. Ta Siaxwpiopéva (euydpia Ba npokaNéocouv pia
uwnAA ipi NEXT (runiké néve and 22 dB), n onoia Ba nepiopiocer auotnpd 1o SiaBéoipo edpog (dvng
OUXVOTAT®V OTNV £yKaTacTnuévn kawdiwon.

EninAéov, ota kaAddia pe nA\éypa npénel va eeyxBei n ouvéxeia Tou nAéyparog kai auté eival
ouviiBwg Suvard pévo pe avidrepa dpyava pérpnong.

O xdptng kahwdiou eivar BepeNcddng éleyxog, ald eival onpaviikd va onpeidooupe 6Tl N owoTh
ouppdrwon Sev BeBaidver mv andboon ce dho 1o elpog (dvng. Eleyxol mou efaprdvral and
ouxvétnia, dnwg koviiviic aMnieniSpaong (NEXT), eéacBévnong kai anwleidv Adyw emotporic (return
loss), anoteholv kAeibid yia n SiaBeBaiwon ém n kaAwbiwon eivar ikavA va unoompiel epappoyég e

UWPNAEG TaXUTNTEG.
4.1.2 E&acdivnon

H e€aoBévnon (Attenuation) eival n andAeia tng
IoxU0G Tou onparog oe dedopévo PNKkog
kahwbdiwong. Auti npokaAeital kupiwg and v
andAeia nAexTpikAG evépyelag (mou
neprypdgpnke oty evémra 3.1.1). Autd n
xapévn evépyeia exppdleral oe vreoipnéX (dB).
Ooo hiyérepa dB eivar n andeig, 1600
kaAUtepa yia Tn Aeitoupyia Tng eykardotaong.

H efaocBévnon, 18iditepa éviovn ora xdAkiva
oUppara (UTP) nou Baoikd xpnoiponoiobvrar otn
Sopnpévn kawdiwon, e€aprdral and 1o prikog
Tou kaAwdiou, Tov apiBud Twv cuvbéoewy, Tn
ouxVOTNTA TOU METAPEPOPEVOU ONPATOG, TO
eibog TG poévwong TV aywy®dv, Tn
Beppokpacia Tou xdpou kal kupiwg and
Sidpetpo 1wV aywy®dv. Mikpdrepn Siduerpog
onpaivel peyaNdrepn e€acBévnon.

‘Evag dMog niBavég Adyog yia unepBoliki
e€acBévnon eival o1 xahapég TeppaTikég
ouvbéoeig. [a va evronicoupe aumm Tnv aria,
ouykpivoupe v e€acBévnon ora 4 Ceuydpia.
Edv éva ri 8lo (euydpia éxouv uwnAi
e€acBévnon, autd pag odnyei va eréyoupe av
unipe npdBAnpa kard v eykardotaon. Edv dha
1a Ceuydpia éxouv upni e€aocBévnon, eNéyxoupe
yia unepBoAiké prkog g kahwSiwaong.

Zppwva pe 1o npdtuno ISO 11801, n péyiom
anéoBeon nou perpiéral oe pia npiCa yia my
kAdon D, nou nepihapBdver kaAdSia ka
ouvbéoeig, ota 100 MHz, &ev npéner va
unepBaiver 1a 23,2 dB, aveédprnra and 1o
pkog Tou kahwdiou (puoikd undpxel o
neplopiopdg Twv 100 pérpwv ouvolikou
prikoug Tng opi(dvriag kawSiwong).

H e€ao8évnon nou perpierar oe pia npifa kahwdiou UTP 4 (euyav, yia cuxvornta 100MHz,

npénel va givar pikpoTepn Twv 23,2 dB.
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Mivakag 4.1: Méyioteg Tipég e€aoc8évnong (ISO 11801)

ZuxvoTnTta Méyiotn e€acdévnon
dB
MH:z Khdon A | KAhdonB | KidonT | KhdonA
0,1 15 55 = -
1,0 - 58 37 2,5
4,0 - - 6,5 4,8
10,0 - - 10,7 7,5
16,0 - - 14,0 9.4
20,0 - - - 10,5
31,25 - - - 13,1
62,5 - - - 18,4
100,0 - - - 23,2

4.1.3 KovTtivh aAAnkeniSpaon
(NEXT-Near End CrossTalk)

H aMnAeniSpaon, nou ocuvavidrar kai pe Tov épo napadiagpawvia, (CrossTalk), eivar ofpa nou
peradideral and 1o ofipa evdg ouveotpappévou (edyoug oto ofpa Tou Sinkavol Tou, péca ot éva
kaAodSi0. BéBaia, n cuotpopn 1wv (euydv peidvel onpavtikd v aMnieniSpaon, yi' autd npéner va
Siamnpeitar pe enmpéleia péxpr 1o TEAeuTaio onpeio olvdeong, otov karaveuntri i v npiCa.

Ixnpa 4.5: Mérpnon tiung NEXT.

H aMnienibpaon eivar nio €viovn éco nio
kovid eival ta Suo Ceuydpia. Eival
aveniBiuntn kai pnopei va npokaéoel
enikoveviakd npoBAdpara (n.x. cuvakpodoeig
oto Aewvikd Siktuo f AdBog perdboon
Sebopévwv oro Siktuo unoloyiotady), yi' aurd
npénel va BeBaiwvépaote 611 1a enineda
napepBoNig, Bpiokovral kdrw and kdnoio
anoextd épio, nou Bérouv Ta npdruna
KaAwSiwong NG CuyKekPIPEVNG KaTtnyopiag h
kAdong Mou XpPNnGoIPONOIOUE.

H aMnienibpaon eivai 10 nio onpavriké
xapaktpioTiké nou ennpedler v andédoon
Twv KaAwdiwv ora Tonikd diktua unoAoyioTdy.

H anocucTpopn Twv {euyodv ota onpeia ouvbeong Sev npéner va Eenepva ta 13mm.

184




[ AOMHMENH KanQalQsH }

O éheyxog NEXT perpd mv alMnieniSpaon eknéunoviag éva cuykekpipévo ofipa ehéyxou oe éva Ceuydpl
Kal petpdviag ™ ordBun Tou enaydpevou ofiparog oe éva yermovikd Ceuydpr Tou iBiou kahwdiou.

H mipn NEXT unoloyiletar wg n Siapopd otn 6148pn petall Tou sknepndpevou onparog eAéyxou
KQl TOU EMAYOHEVOU GNUATOG GTO YEITOVIKO npog éAeyxo (euydapl.

O perpnosig yivovrar ané nv iSia nAeupa (Near End) Tou kaAwSiou, evdd o1 dkpeg g AAANG nAeupdg,
ol pakpivég, TeppatiCovial oe xapaktnpiotiki avriotaon 100 Q.

H Siapopd ot o1éBun 1wv Slo onpdrwv (NSyog oe vieounéN pag Siver v nipi NEXT. Oco peyalitepn
eival auth n nipr oe dB 1600 pikpdtepn eival n alMnienibpaon oe autd ta &do (edyn, Snhabni 1éoo kaitepa
Souletel 10 clotnpa.

H npi NEXT perpdrar oe dha ta Celiyn tou kahwdiou. Ze éva kahadio UTP 4 cuveotpappévev (euydy,
éxoupe 6 ouvbuaopolg Twv Ceuydv and mv kdBe nheupd Tou kahwdiou (To npdTo (euydpl pe To Beltepo,
META TO NPATO e TO TPITO, META TO NPWTO PE TO TETAPTO, £nerma 1o SelTEPO e TO TPITO Kal To Seltepo e
10 TéTaPTO Kal, TENOG, TO TPITO HE TO TETapTO).

AapBdverar undyn n xeipdtepn iR, Snhabi n pikpStepn.

H riprn NEXT petpierar kar and rnig Suo nAeupég tou kaAwdiou.

MikpA nipi NEXT oe 8o (euydpia ogeilerar ouviBug oe:

I kakA olvdeon (anoouotpogn (euyapiol peyalitepn 1v 13mm),

I xpnoiponoinon patch cord xapnh\dtepng katnyopiag fi

I xpron ocuvOetipwy yia Evwon TPNPAT®Y KAADSIwV.

(Ztnv nepintwon auti av 1o kaAdSIo Sev €xel To avaykaio prikog, kaAitepa
va avrikaBiotaral oASkAnpo pe éva pakpUitepo KaAdSIo).

H aMnAenibpaon audveral, Snhabni peidverar n riun NEXT oe dB, 600 auv€dverar n ouxvérnra Tou
onparog, yI' auté or perpnoeig NEXT npéner va yivovial oe S1apopeTikég ouxvornteg, doTe va
KaAURTETAI OAN N MEPIOXA CUXVOTAT®Y TNG Kartnyopiag i kAdong.

Oco peyaluTepn civar n Tipn NEXT o¢ dB, té00 kaAiutepa Soulele To cloTnpa.
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Mivakag 4.2: EAdxioteg Tiuég NEXT (ISO 11801).

ZuxvoTnTa Elaxicto NEXT
dB
MHz ™ i\éon A | KhGonB | KidonT | Khdon A
0,1 27 40 — —
1,0 - 25 39 54
4,0 — - 29 45
10,0 — - 23 39
16,0 — - 19 36
20,0 - - - 35
31,25 — - — 32
62,5 - - - 27
100,0 - - — 24

1 4.2 NpoodeTor éAeyxol
4.2.1 Aéyog t€ac8ivnong/ alnkeniSpaon (ACR)

To ofpa, and v eknopnii Tou péxpl va @Bdoel oto Mo dkpo Tou kahwbiou, Snhabh oto Békmn,
upiotarar e€acBévnon.

O NSyog e€acBévnong npog aMnAeniSpaon (ACR-Attenuation to Crosstalk Ratio) opilerar wg n Siapopd
perall g ipng NEXT oe dB (omv apxi Tou kahwbiou) kar 1ng eacBévnong 1ou oriparog oe dB (oo
1€N0G Tou Kahwdiou).

MNa va karavoricoupe v évvoia tou ACR, ag ¢paviacBolpe évav kaBnynmi va Siver 8idAeén oe pia
aiBouca. Xkondg Tou opAnTA eival va akouotei akdpa kai and toug pabntég tou nou Bpiokovrar oto
BdBog g aiBoucag. H éviaon tng @wviig tou kaBnynti eival évag napdyoviag - kheibi yia va
npayparonoinBei o okondg Tou, aMd Sev eival 16oo onpaviikdg doo n Siapopd perall G ewvig Tou
kaBnynti kai Tou BopiBou oto BéBog tng aiBoucag. Edv o kaBnynmig piholoe oe pia ficuxn BiBNoBrAkn
Ba pnopoloe va xapnhdoer Ty éviaon g PwvAG Tou.

®avraoreite Tov kaBnynti va piNder pe v idia éviaon @wvig oe éva BopuBiddeg yAneSo noSoopaipou.
Oa énpene va upwoe 16oo oS T gwvi Tou, dote n Siagopd perall g pwvig (emBupntd opa) kai

tou BopiBou g e§8pag, va eival apkem yia va akouorei. Auti n Siapopd eivar npakrikd 1o ACR.

H nipn ACR eivar évag onpavrikdg deiking yia mv noidmra g Sopnpévng kakwdiwong.

Ooco peyaliTepn sivar n mipn ACR ot dB, Téc0 kaliTepa Soulelsl To cloThpa.
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H nipr ACR npénei va unohoyiCerar kai yia 1ig 8Uo nheupég evdg kawdiou kai va AapBdveral
unéyn n xeipdtepn (pikpdtepn) TIA.

Av kai n eAdxiom A ACR yia kd8e kAdon kai ouxvétnta unoloyilerar aneuBeiag and Toug
nivakeg 10.1a kai 10.2q, wg n Siapopd perali g nipiAg NEXT (eAdxiom) kai 1ng e€acBévnong
(péyiom), To npdtuno ISO 11801, eidikd yia v kNdon D, Bérel upn\érepeg anairiceig, yia
napéSerypa ora 100 MHz nporeiver wg ehdxiotn tipi ACR 1a 4 dB.

Mivakag 4.3: EAéxioreg Tiuég ACR (ISO 11801)

TuxvéTnTa EXédxictn ACR

MHZ dB K\don D
1,0 -
4,0 40
10,0 31
16,0 30
20,0 28
31,25 23
62,5 13
100,0 4

Ynueiwon: Autéc ol iuéc avapéveral va 1pononoinBolv otn véa avaBedpnon tou npotunou (BAéne Mapdprnual.

4.2.2 Mnkog kalwSiou

To npéruno TIA/TSB-67 ananei va perpiéral 1o prikog. To pikog opileral wg 10 Quoikd WAKOG Tou
kaAwSiou A Tou nepiBARparog autol. To uoikd prikog avrinapaBdMerar pe 1o nAekTpikd A eNikoelBEg
MAKOG, TO onoio eival 10 PAKOG TV XAAKIVeV aywydv. To @uoikd prikog Ba eivar ndvia ehappdg
MIKpSTEPO and To NAeKTPIKG koG, AOyw TnG oucTpodng Twv aywyadv. [a napddeiypa, oe kakddio
UTP, ota 100 pérpa quoiké pnkog avriotoixolv 102 pérpa nepinou nAekTpIkd PRKOG.

MNa va perpnBei 10 quoikd prkog, évag éheyxog petpdel npdta v kaBuorépnon perdSoong kai énerma
xpnolponolei v ovopaorikr taxumra perdSoong (NVP) tou kalwbiou yia va unoloyioer 10 pIAkoG.
Opoiwg, av yvwpilere 10 @uoikd prikog kai v kaBuotépnon tou kahwdiou, pnopeite va unoloyioere
TNV OVOMAoTIKA Taxutnta perddoong.

H ovouaortikri raxdrnra perdSoong (NVP) yia kéBe kahoddio exppdleral wg nocootd tou Taxymrag ¢ Tou
pwtég oto kevd kal kupaiverar perali Tou 0,6C kar Tou 0,9C.

YupBarikd, 1o prikog npokdnter and 1o (euydpr Tou kahwdiou pe 1O PIKPSTEPO NAEKTPIKS WAKOG.
ASyw g aclpperpng kaBuotépnong, 1o pikog Twv 4 Ceuyapidv ouxvd epgavileral ehappidg
Sidpopo. Auté eival puoikd kai &g Snpioupyei npdBAnpa, pe mv e€aipeon 1wV onpaviikdy
Siapopdv (ndve and 10%).
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H pérpnon Tou prikoug anoktd 18iaitepn onpacia drav éxoupe exterapévo opildvrio Siktuo (Adyw Tou
neplopiopol Twv 100 pérpwv). Mepikég popég, ol eykaraotdreg aprivouv oTny opoPn i OToV TOiXo
napanavioio kaAddio, yia va kaNiyouv peNovtikég avdykes. Auté BéBaia evBeikvural, apkei va éxel
oupnepAngBei otov oAikS unohoyiopd Twv 100 pérpwv. Inpeidore 61 unepBoAikd koulolpiacpa Tou
kahwSiou pnopei va obnyriocer oe aveniBiunm unoBd&Buion Aeroupyiag and npdobereg andeieg Adyw
eNIOTPOPNG kal alMnAenidpaon.

423 Kaduotépnon peradoong

H kaBuotépnon perddoong (Propagation Delay) A
an\G kaBuotépnon eival éva pérpo Tou xpdvou
Tov onoio anarei éva ofipa yia va peradobei and
10 éva AKPO Tou KUKAGMaTog oto d\o. H
kaBuotépnon perpiéral oe nanoSecond (nSec).
Tuniki kaBuotépnon yia 1a kaAod8ia UTP,
katnyopiag 5, eivar kdn Aiydrepo and 5 nSec avd
pérpo (n xeipdrepn nepinmwon nou enimpéneral
eival 5,7 nSec/m). Erol, ota 100 pérpa pnopei va
éxoupe kaBuotépnon 500 nSec.

H kaBuotépnon eival o kipiog Adyog yia Tov
NEPIOPICHS TOU prkoug otny kaAwdiwon Twv
ToniKAV SIKTUwV UNOAOCYICTAV.

H ovouaorikni raxdrnra perdSoong (NVP-
Nominal Velocity of Propagation) ané mv éMn
nAeupd eivar Siagopetikn. Avagpéperal otn
Sopikii Taxumnta pe v onoia 1aibedel 1o ofpa,
oe oxéon e Tnv 1axutnta € Tou pwTdg Péoa
oto kevd. Ekppdleral wg nocootd Tou C, n.x.

75% 1 0,75c. Oha 1a kaAodSia Ba éxouv Tipég
taxutntag otnv nepioxn and 0,6 €wg 0,9¢.

O perpriceig 1ng kaBuotépnong eival oxetikd
akpiBeig. Ta nepioodtepa npdruna Sopnpévng
kaAwSiwong avapévouv pia péyiotn opildvria
kaBuotépnon 1wv 570nSec. Edv ol
npodiaypagiég oxediaong evdg Siktiou 10
eMTPEWouy, unopei va yivel anodekth
peyaldtepn kaBuotépnon. Ta npdruna anarodv
auth n kaBuotépnon perddoong yia éva
kaAdSI0 va Bewpeitar 611 eival n kaBuotépnon
perddoong Tou taxtrepou (euyapioy, Snhadri n
ouvtopdtepn kaBuotépnon perddoong.

Eneibi kdBe Ceuydpr oto kaldBio éxer 10 Sikd
Tou povadikd Adyo (BApa) ouotpopnig, n
kaBuotépnon Ba Siagpéper oe kdBe Ceuydpr. Auti
n Siapopd (actpperpn kaBuotépnon) & Ba
npéner va unepBaiver 1a 50 nSec oe éva
onolobnnote TpApa péxpl Ta 100 pérpa.

H unepBoAikn ka8uoTépnon petdSoong ogeiletal povo oe NoAU pakpu kalwSio.

4.2.4 AcOppetpn ka8uoTépnon peTadoong

H actpperpn (Skew) kaBuotépnon perdSoong eivar n Siapopd perall ing kaBuotépnong perddoong oto
taxurepo kai oto Bpabirepo and 1a 4 (euydpia evég UTP kahwbiou. Mepikég karackeuaoTikég eraipieg
koAwSiwv xpnoiponololy S1apopeTikd povwTikd UAIKG ot Siagopetikd (euydpia. Autd, eninpdoBera pe
10 povadikd Néyo (Brpa) ouotpogpig tou kéBe Ceuyapiod, auldver v kaBuotépnon.

H aolpperpn kaBuotépnon perdoong eival onpavriki 18iaitepa oe Tonikd Siktua unoloyioTdy, nou
xpnolponololy Texvoloyieg uypnhadv taxutitwv (Gigabit Ethernet), yiari xpnoiponoioiv kai 1a 4 Ceuydpia
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Tou kahwdiou. Edv n kaBuotépnon evég A nepiocorépwv (euyapicdv eival onpaviikg Sidgopn and
onolodnnore d\\o, 161 Ta onpara nou oréAvovral v iGia oryun and 1o éva dkpo Tou KaAwdiou
@Bdvouv oo dMo dkpo nou Bpiokeral o 6éking oe onpaviikd Siagoperikols xpdvoug. Autd éxel wg
anoté\eopa va pnv pnopei o Séking, nou eivar oxediacpévog yia pikpég Siapopég orig kaBuotepriceig,
va avacuvBéoer 1o apxiké oripa.

@==@

I—il

Xxnpa 4.6: Acuppetpn kaduotépnon peraboong.
Mia kardMnAa karackeuaopévn Sopnpévn kahwdiwon Ba npéner va napoucidler acupperpia pikpdTepn

and 50 nSec oe olvdeon 100 pérpwv. XapnAdrepn acupperpia eivar kalirepn. Onolabnnore acuppeTpia
kdrw and 25 nSec eivar e€aiperiki, evd perali 45 kar 50 eival opiakd anobekrn.

4.2.5 XapaktnpioTikn cUvdeTn avrictaon

H oGvBemn avriotaon eiva éva pérpo g Aev undpxouv Enpooieloelg yia niotonoinTikd
aviibpaong ot pon Tou NAEKTPIKOU PEUATOG. eAéyxou mou va anairoly T pErpnon
MephapBdver 1ig eniSpdoeig G wHIKRAG XAPAKTNPIOTIKAG avTtioTaong.

avTioTaong, G XwENTKATNTAG Kal G enaywyng. H
kahwbiwon yia SeSopéva (data) eivar anobexrd
talivopnpévn ora 100 Q otvBern avrioraon kai n
i aum Ba npéner va Siamnpeitar otaBepr  15%)
Kard prkog Shou Tou Kahwdiou kal oe Sho 10

H opaAi Aeitoupyia Tev Tonikdv Siktdmv
unoloyiotdv (LAN) ompilerar oe pia oraBepn
ouvBern avriotaon Twv kaAwSiwv Tou
ouotnparog. Andropeg aMayég oe auth v
TN N ———— avrioTaon, NPOKAAOUV E0WTEPIKEG AVAKAAGCEIG
onpdrev, nou odnyolv oG anwAsieg Adyw
emotpopng Kkai oy eaocdévnon kai  pnopei
va SiaotpeBAdoouy T perddoon 1wV onpdrwv
MEOW TV KaAwOiwV Tou SikTiou NPokaAdvTIag

npoBAipara oto Siktuo.

H xapakrnpiorikii oivBern avrioraon avagéperal
otn olvBetn avriotaon evdg kalwdiou aneipou
prkoug. Merpdral oto kaA®dSI0 kar Oxi oTIg
EVOEIG Kal Eival PIa epyacTnpiakn pETPNON.
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4.2.6 Avrictaon Bpoxou cuvexoug peUpaTog

H avriotraon Bpdxou cuvexolg pedparog (DC
Loop Resistance) eivar n o\ikii avriotaon péow
8Uo aywydv nou evdvovial oe Bpdxo oto éva
Toug dkpo. H avriotaon eivar ouviBeog
ouvdpTtnon g SIQUETPOU TWV aywY®V Kal
Siapépel pévo pe v andoraon. Auti n pérpnon
yiverar pepikég popég yia va SiaBeBaidoer ém
Sev undpxouv KakEG ouvdEaeIg, nou Pnopoulv va
npooBécouv onpavriki aviiotaon oty évwon.

H avrioraon ouvexolg pedparog audver avéloya
ME TO HAKOG Tou eAeyxdpevou kaAwdiou, eved n
olGvBern avrioraon, nou avagéperal ot pia
OUYKEKPIMEVN OUXVOTNTA, NAPAPEVE! OXESOV

4.2.7 ApoiBaia xwpnTiKOTNTA

otaBepn kar Sev ennpedlerar and 1o prkog.

Ané nheupdg oiparog, n elacBévnon eiva
nepICOOTEPO XPACIUN METPNON, EVEG N AvTicTaon
ouvexoUg pelparog eival Aiyotepo XpNRoipn.

Aiagopég omv avriotaon Bpdxou perali
Ceuyapicdv ouxvd anoteholv pia ypriyopn
évbeiln npoBAiuarog oty kaAwdiwon.

H avrioraon Bpdxou (DC Resistance) avd Ceuydpi
Sev npéner va Eenepvd 1a 9,4Q/100 m, eved n
aoupperpia avriotaong (DC Resistance Unbalance)
perall Twv Slo aywydv evég onoloubnnore
Ceuyapiol Sev npéner va Eenepvd 10 5%.

H apoiBaia xwpnrikétnra onoloudhnote (euyapiol otn ouxvémra 1 kHz kar perpnuévn otoug 20°C
(A avaydpevn oroug 20 ©C ) Sev npéner va Eenepvd 1a 6,6 nF avd 100 pérpa, yia kaAdSio kamyopiag
3, kai Sev npénel va Eenepvd 1a 5,6 nF avd 100 pérpa, yia kakdSio katnyopiag 5.

H acupperpia xwpnrikémrag npog 10 é8agog oto 1 kHz, yia onoiobinote (euydpl, Se Ba npéner va

enepvd 1a 330 pF avd 100 pérpa.

1 4.3 Mpoxwpnpivor eéAeyxol

4.3.1 AnoAeieg Aoyw emoTtpopng (Return Loss)

Orav n otvBem avriotaon tou kahwdiou anokNivel and m xapaktnEIoTIKA TIWA TG (nx. yia Ta kakddia
UTP, 1a 100 Q), 1é1e eppaviovral o1 andieieg Aoy eniotpo@nig (Return Loss). e anholg dpoug, pnopei
KAMoIoG va (PEPEl OTo Vou Tou TNV nxcd nou Snpioupyeital and Tig aNayég g olvBerng avriotaong.

Ta ouveorpappéva Ceuydpia Sev éxouv andhuta Suoieg olvBereg avriordoeig. O alMayég om
ouotpo@n 1wV (euyapicdy, n andotaon perald aywydy, n petaxeipion Tou kaAwdiou, n Soun Tou, TO
pikog Tou opiCévriou TpRparog, Siapopég ota patch cord, Siapopég orig Siapérpoug xahkoy,
olvBeon g pdvwong kai GMoi napdyovieg ouveio@épouv ot MIKpEG anokhioeig Tng olvBerng
avrioraong. EninAéov, dMoi o1 oldvbeopor pnopei va pnv éxouv idia oivBern avriotaon. KéBe aMayr
o otvBen avriotaon npokakei apéowg andeia eniotpodng (return loss) kar cuvendyerar andAeia

onparog (e€acBévnon).

H olvBern avriotaon tou kahwdiou enimpéneral va éxer pia avoxn £15% and my Tuniki

190



[ AOMHMENH KanQalQsH }

XAPAKTNPIOTIKA TIUA TG yia Ao To pdopa Twv ouxvoritwy, ané 1 MHz péxpr 1o avdrepo pio g
karnyopiag (n.x. yia v karnyopia 5, 1a 100 MHz ).

AnoAsieg Aoy enioTpopng tival n Siapopd petall Tng 1oxUog evog petabiS8opsvou onparog kai Tng
Iox0U0g and To ohpa Twv avakAdoewv nou Snpioupyouvial Aoy anokNicewv g TipAG Tng oldvBerng

avrioraong Tou KaAwdiou and Th XAPAKTNPICTIKA TG TIWA.

Ooo uwn\étepn eival auti n Siagopd (Snhadhi Se xdveral ofpa), 1éoo nepioadrepo Taipidler n
olvBetn avriotaon Tou kahwSiou pe TN XAPAKTNPIOTIKA avriotaon.

Kard mn Sidpkeia Tou eNéyxou oe éva kalddio, 1a pakpivé Tou dkpa tepuariCovial oe évav
QvTIoTATN, N TIYA TOU OMOIOU AVTICTOIXEl OTh XAPAKTNPIOTIKA aviiotacn Tou kaAw&iou.

O éheyxog yia TG andAeieg Aoyw enioTpoPng €xel 1IB1aitepn onpacia yia KaAwdIDoEeIG katyopiag
SE kai néve.

4.3.2 A8poicTikn 16xUg kovTivag alAnAeniSpaong (PSNEXT)

H aBpoiotiki 1oxig kovtiviig aMnieni&paong (PSNEXT- PowerSum Near End CrossTalk) eivar pia
enékraon tou NEXT.

To PSNEXT unoMoyiCer aBpoioriké oe éva (euydpr tnv aMnieniSpaon and dha 1a dMa (euydpia nou
perabibouv onpara. Autdg o €Neyxog eivarl Kpiolpog yia va unoloyioer edv 1o KaAWdIo gival kavd va
1pé€el npwtdkoMa nou xpnaoiponoioly oxApara perddoong pe 4 (euydpio, énwg 1o Gigabit Ethernet.

Yndpxouv 6 ocuvbuacpoi yia 1ig perprceig NEXT (4 Ceuydpia oe éva kahdSio UTP), ald undpxouv
pévo 4 unoloyiopoi yia v aBpoiotiki 1oxid PSNEXT (6oa 1a 4 Ceuydpia, 10 pnke, To noprokaNi, 1o
npdoivo kai 10 Kapé).

To PSNEXT, omnv npayparikérnrta, Sev eivar pérpnon alG unohoyiopdg. Mpokdnter wg 1o akyeBpikd

&Bpoiopa 1wv aropikdv NEXT emibpdoewv oe kdBe Ceuydpr and ta dMa 1pia Ceuydpia. Yndpxouv 4
PSNEXT anoteNéopara yia v kGBe
nheupd Tou kahwdiou.

Tunikg, Ta PSNEXT anoteAéopara
T/R T/R eival nepinou 3 dB xaunAétepa and
HUB PC ™ xeipdrepn nepintwon NEXT, yia v
k&Be nheupd Tou Kakwdiou.
T/R T/R
T/R —==_|T/R
TR == ]T/R
Ixnpa 4.7: A8poiotiknn aAAnAeniSpaon.
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Epboov 10 PSNEXT npokinrel and mig perpriceig 1wv NEXT, onoiodrinote npdBAnpa orov unoloyiopd
napanéuner omv eniluon 1ov NEXT npoBAnpdrev.

4 3.3 A8poioTikn 16x0g Aoyou t£ac8ivnong npog kovTivn

aMnAenidpaon (PSACR

H aBpoiotiki 1oxig Tou Adyou e€aocBévnong npog aMnAeniSpaon (PSACR) eivar enékraon Tou ASyou
e€aoBévnong npog aMnieniSpaon (ACR). Znv npayparikémra, 1o PSACR Sev eivar pérpnon oG
unoloyiopdg Kkai npokuntel and 1o akyeBpikd dBpoiopa twv aropikdv ACR anoteleopdrav.

Avti 1ov ACR 1ipcdv nou perpolvrar pe toug 6 Suvarolg ocuvBuaopolg Ceuyapidy, undpxouv 4
unohoyiopoi tng  PSACR, évag yia 1o kaBéva and 1a 4 (euydpia Tou karwSiou UTP.

To PSACR perpdel 10 anotéAecpa g aMnAenidpaong andé noManAd (euydpia oto eacBevnpévo
ofpa nou AapBdveral oto pakpivé dkpo Tou nopnol A avaperaddém, Snhabn otnv eicodo Tou Sékm.
Ta olyxpova npwtdkoMa xpnoiponoioly petaddoeig pe nepiocdtepa and éva (euydpia, yia va
emtixouv uwnhoug puBuolg perddoong, enmpénoviag érol n perdSoon oe nepioodiepa and éva
ofpara npog v idia karelBuvon, ouyxpdvwg kai onoiadAnote oTypA.

Autég o éleyxog eival kpioipog yia Tautdxpova apeidpopeg (Full Duplex) perabdoeig. Xe auri
Mop@ri enikoivaviag, Ta SeSopéva perabibovral Tautdxpova kai npog Tig 8o kareuBivoeig, Snhadn
évag unoloyiotig perabider kai AapBdver Sedopéva tautdxpova. ZuviBwg, éva (euydpr and 1o
kaA@dS10 xpnoiponoleital yia eknopnni kal €va aANo yia Tn Adyn.

A@ou 10 PSACR eivar otnv oucia pia pérpnon tou Adyou oiparog npog 86puBo, oo peyalitepog
eival o apiBudg (nepiocdrepo ofpa kai Aiydrepog BpuBog), 1éoo kakitepa Soulelel éva olotnpa.

Tunikd, Ta anotehéopara PSACR eivar nepinou 3 dB xapnhdtepa and m xeipdrepn nepintwon
anoteNéoparog ACR, yia v kéBe nheupd Tou kahwdiou.

Epboov 10 PSACR npokdnter and 1ig petpriceig 1wv ACR, onoio8inote npéBAnpa otov unoloyiopd
napanéuner oy eniluon 1wv ACR npoBAnpdreov.

4.34 Makpiva aln)eniSpaon (FEXT)

H pakpivit aMineniSpaon (FEXT- Far End CrossTalk) eivar époia pe  NEXT, extdg tou 6mi 1o oripa
oTréAveral and 1o Koviivé dkpo kal n aMnAenidpacn HETPIETal OTO HAKPIVO AKPO.

Néyw g e€acBévnong, 1a ofpara nou npokalolv T pakpivi aNnAeniSpacn pnopei va eivar noAd
acBevéotepa, ei8ikd yia 1a kaAdSia peyakitepou pAkoug. Autd 1o anotéAecpa onpaiver 611, yia
Sebopévn noidtnta kakwdiwong, 1éco nepioodtepn aMnieniSpaon Ba undpxer oo pakpIvé dkpo
(FEXT), 600 nio kovid otnv apxn eivar autd 1o dkpo. ' autd 10 Adyo, 1a anoteNéopara FEXT Sev
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Zxnpa 4.8: Makpivin aAAnAeniSpaon.

éxouv onpaocia xwpig pia évéeién g avriotoixng eacBévnong oto kahdbio. Erol, o FEXT
peTpdral aMd ondvia avagéperal. Ta anoteAéopara FEXT xpnoiponoiolvrar yia va npokiwel 10
ico enineSo pakpivig aMnAenipaong (ELFEXT).

4.3.5 'loo enineSo pakpivag aAnAeniSpacng (ELFEXT)

To ico eninebo pakpiviig aMnieni&paong (ELFEXT- Equal Level Far End CrossTalk) eivar éva véog
é\eyxog nou Sievepyeitar yia va SiaBeBaiddoer 611 1a olyxpova kahwdiakd cuotipara eivar ikavd va
peraddoouy pe npwtékoMa uwnhodv taxutitev. KaBodg ta véa npwrtékoMa peradiSouv kai
AapBdvouy v i8ia orypr (Full Duplex), Ta opara pnopoiyv va 1alidelouv cuyxpdvwg npog Sdo

kareuBivoeig, my iBia onypn. Erol, oe pia kahwdiwon npénel va eheyxBolv kai 1o NEXT kai 10
ELFEXT.

Ma va perpnBei 1o ELFEXT, napdyerar éva oripa eNéyxou oto éva (euydpi oto koviivé dkpo kal
peTpiEral n aMnieniSpaon oto yerrovikd (euydpr oM oto pakpivé tou dkpo (FEXT), and v dMAn
n\eupd Tou kahwdiou. Eneidi 1o perabi8dpevo onpa e€acBevei kard prikog Tou kahwdiou, auth n
e€aoBévnon agaipeital and m pérpnon FEXT, yia va Sdoel 10 ioo eninebo g pakpivig
aMn)enidpaong (ELFEXT). M' auti v apaipeon tng e€acBévnong e€ouberepddverar n e€dpnon tou
FEXT ané 1o prikog nou avagépape omnv nponyolpevn evétnta. Autd npokinter kai and 1o napdderypa
nou akohouBei.

Ag ndpoupe Tig perproeig FEXT kar e§acBévnong oe Sdo kaldSia priaypéva and 1o iSio UAIKS karl pe
1a i81a xapakTnpioTikg, aMd pe Siapopetikd prkn, 50 m 1o éva kar 100 m 1o dMo.
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FEXT anoeévnon ELFEXT
Kohd8io 50 m 45 3B 11 dB 45-11 = 34 B
KaAedio 100 m 54 B 20 dB 5420 = 34 B

H pérpnon ELFEXT efoubetepiyver Tnv e&aprnon tou FEXT ané Tig anootdoeig.

Yndpxouv 12 perpriceig ELFEXT yia kaBéva dkpo kahwbiou 4 cuveotpappévav (euydv kai cuvohikd 24
perpiceig. Auté oupBaiver yiari n eacBévnon pnopei va Siapépel ehappd, avéhoya pe noio Ceuydpl
evepyonoieital. Enin\éov, 1o épyavo pérpnong Ba evepyonoiioer 1o (euydpl 1 kai Ba avayvdoer 1o (euydpl
2 oto 1éhog Tou, énema Ba evepyonoiioer 1o (euydpl 2 kai Ba avayvdoe 1o (euydpr 1 oto 1€hog Tou KA.

O ibio1 napdyovieg nou Snpioupyolv 1a npoBAdpara kard Tig perpiceig otov éleyxo NEXT 1a
Snpioupyolv kai oto FEXT. Enopévag, ta npoBAdpara oto ELFTEX avdyoviar oe npoBAdpara tou NEXT
kai 1ng e€acBévnong, dnwg akpiBodg oto ACR.

4.3.6 A8poioTikn 10xUg icou eminéSou pakpiving alknAeniSpaong (PSELFEXT)

H aBpoiotiki 1oxUg icou emnédou pakpiviig aMnenidpaong (PSELFEXT) eivar otnv npayparikémra évag
unoloyiopdg kar éxi pérpnon kai npokdntel and éva akyeBpikd dBpoiopa Twv atopikdv ELFEXT nou
emdpolv oe kdBe Ceuydpr and ta dMa tpia Ceuydpia.

Yndpxouv 4 anotreNéopara PSELFEXT yia 1o kéBe dkpo, 1a onoia tunikd eivar ydpw ora 3 dB
xapn\étepa and 1o anotéeopa ELFEXT tng xeipdrepng nepintwong, yia 1o kéBe dkpo tou kahwdiou.

1 44 EEwtepikn aAAnAeniSpaon @

Orav 1a kaA@Sia yerroveliouy, eknopnég and 1o éva kakddio pnopei va
emdpdoouv ota (euydpia twv dMwv kahwbicwv. Auri n enibpaon
ovopdCerar e€wrepikii alMnieniSpaon. Eivar Suvard va epgavilerar ota
UTP kahdSia, érav nakerdpovral kar odelouv MoAU kovid yia andéoracn
peyaNtepn 1ov 15 pérpwv. H efwrepiki aMnienibpaon eivar pia
anpdéBAemn kai pn akupdoiun nnyi BopiBou. H pérpnoni g eival
SUokoAn, yiari anairei 800 oelPég opydvwyv PETPNONG KAl autd
enmuyxdveral pévo oto epyaotripio. Aev nporeivovral épia yia v

e€wtepiki aMnAeniSpaon. @

g

Ixnpa 4.9: Ewtepikn aAAnAeniSpaon.
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5. Tummomoinon kKai TPOoTUTTa

evIkd, Ta npdTUNa eival NICTONOINKEVEG CUUPWVIEG MOU MEPIEXOUV TEXVIKEG

npodiaypapég i dMa akpiBi kpimipia, éro1 ote va pnopolv va

xpnoiponoinBolv otaBepd cav kavdveg, odnyieg i opiopoi
XOPAKTNPIOTIKAV, Yia va S1acpalioTei n KAaTAANASTNTA TwV UKDV, T®V
nPoidvIwy, Twv S1adIkacidV Kal TV UNNPECIOV WG MPOG TOV NPOOPICHS TOUG.

o nopddelypa, 10 OXAPA TV MICTOTIKGOV KAPTAY, TV TNAEPWVIKOV KAPT®V Kal
v «&funvev» kaptdv npoépxeral and éva 8iebvég npdruno tou ISO. H
eappoyn Tou npotinou, nou opilel xapaktnpioTikG énwg 1o TéAeio ndxog (0,76
mm), onpaivel Nwg o1 kdpteg pnopolv va xpnoipononBolv oe o Tov kdopo.

M' auté tov 1pdno, Ta npdruna cupBdMouv otn SieukdAuvon g (whig kar oy
ai€non g aloniotiag, Tou avraywviopoy kal NG anoteAeoSATIKATNTAG TV
ayaBdv kal TV UNNPESIAY MOU XPNGIOMOIOULE.

H Gnapén pun evappoviopéveoy npotinwv yia SpoIeg TEXVONOYIEG, O BIAPOPETIKEG
xdPpeG A nepiox€g, pnopei va oupBdler ota enovopalSpeva "rexvntd epnddia oto
epndpio”. Biopnxavieg pe npocavarohiopd orig eaywyég karavénocav and kaipd
v avdykn va oupgpwvihoouy oe naykdopia npdruna, yia va BonBAcouv oy
exk\oyikeuon Tng naykdopiag epnopikig Siadikaciag. (Auth unipe kal n apxi g
idpuong tou ISO).

H 81eBviig tunonoinon eivar 1oxupd edpaiwpévn oe NOMEG Texvoloyieg kai oe
avépola perall Toug nedia, dnwg: NANPOPOpPIKA KAl ENIKOIVGVIES, upavioupyia,
ouokeuaoia, Siavopn ayaBdy, napaywyn evépyeiag kar ekperdNeuon, vaunnyika,
Tpane(IKEG Kal OIKOVOMIKEG UNNPESIES.

Yipgpwva pe 1o AigbBvi Opyaviopd yia Tunonoinon (ISO), n 8ieBviig Tunonoinon
Ba yiveral ohoéva kai nio onpavriki oe dhoug Toug Topeig TG Biopnxavikig
Spaotnpiétntag oto npoBAendpevo péNNov.

O kupidTepol Adyor yi’ auté civar:
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H nayxdouia npéobog ornv eAcu8epn Siaxivnon Tou eunopiou.

O1 olyxpoveg oikovopieg Tng ehedBepng ayopdg unootnpiCouv SNo kal nePICOSTEPO TIG
npopriBeieg and SiaopeTikég NNyEG kal NAPExouv Eukalpieg yia enéktaon Twv ayopwy. Ooco yia
v Texvoloyia, o uyiig avraywviopdg npénel va otpileral oe nioTonoiNuéveg, NAAPWG
kaBopiopéveg, koIvég avagopég, o onoieg avayvwpilovrar and pia xdpa oe GMn kai and pia
nepioxn oe GMn. Mia tunonoinon 8Ang 1ng Biopnxaviag, pe SieBvA avayvdpion, nou emitedxBnke
péoa and ouppwvieg perall Twv epnopikdy etaipwy, e€unnperei wg n kovih yYAdooa Tou
gpnopiou.

AMnAobicicbuon Topéwv.

Kapid Biopnxavia orig pépeg pag Sev pnopei va 1oxupiotei nwg eivar evieAdg aveldptnin wg
NPOG Ta ouCTaTIKG, Ta NPOTAVIA, TOUG KAVAVEG EPAPHOYRG KAM., nou éxouv avantuxBei oe GMoug
Topeig. Ta pnouldvia xpnaoiponololvial oThy agponopia Kal oTd YEWPYIKA PNXAVAPATA, n
ouykOAAnon gival onpavTikh oTn PnxavoAoyia Kal oTnv NUPNVIKA PNXAVIKA Kal N NAEKTPOVIKA
enefepyaoia Sebopévav éxer eloxwpnioer oe ONeg Tig Biopnxavieg. Ta giNikd npog 1o nepiBaov
npoidvia kai n avakukA@oipun kai BioSiaondpevn cuokeuaoia eival eupéwg Siadebopéveg
AVNOUXIEG.

lNayxoéoma ouotnuara enikovwviag.

H Biopnxavia 1wv unoloyiotdv npoogépel éva kakd napddeiypa texvoloyiag nou eival
anapaitto va tunonoinBei oe naykdopio eninedo ypryopa kar npoodeutikd. H nAipng
oupBarémnra perall avoixtdv ouoTnudrev Euvoei Tov uyin aviaywviopd avdpesa otoug
napaywyoUg Kal NPOCPEPEI NPAYHATIKEG EMAOYEG OTOUG XPNOTEG, ApoU O aviaywvioHOg eival
1oxupdg kataNdTng yia kaivotopia, BeAticoon Tng napaywyikéirag kar peioon kéotoug.

lNayxooua Tunonoinon yia avabudpeveg TexvoAoyieg.

[Npoypdupara Tunonoinong oe evieAdG VEoug Topeig avantiooovral S1apkdG. Autoi ol TOMEIG
apopolv nponypéva ulikd, 1o nepiBdMov, Tig eniotipeg (whAg, TNV acTikonoinon Kal KAaTaoKEUEG.
X1a npdipa o1édia g avdntuéng véwy texvoloyidv pnopei kaveig pévo va gavideral
eapuoyég, kabBodg Sev undpxouv Aeiroupyikd npwtdruna. L1oug TopeiG autolg, n avdykn yia
tunonoinon evroni(eral otov kaBopiopd opoloyiag kar ot cuykévipwon Bdong SeSopévav yia
noooTIKA NAnpopGpnon.

Avantuoodpeveg xapeg.

O1 gopeig avdantuéng avayvwpilouv dMo kai nepiccdiepo 10 yeyovédg 6t pia unoSopn
tunonoinong eival Baoiki npoindBeon yia v enimuxia olkovopikdY MONTIKOY Mou oToxejouv
omv eniteuén napareivépevng avdnruéng. H Snpioupyia piag 1éroiag unodopng oe
avantuoodpeveg XWPeG eival ouoiaoTikA yia 1 Behtiwon g napaywyikdnrag, v
aviaywvioTkSTnTa g ayopdg kai T Suvardmra eaywyadv.
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X16x0g g Tunonoinong eivar va SieukohuvBei 1o epndpio kai n avialayn kai perapopd g
TEXVOAoyiag péow:
I adénong g noidTnTag Twv NPoidviwy Kal g notdtrag pe Aoyikd kGoTog
I BeMiwong ng uyeiag, ng acpdAeiag kai ng npootaciag Tou nepiBdMoviog kaBdg
kal NG peiwong Twv anoBNirwy
peyaldtepng oupBaréinrag kar Siakivnong ayaBdv kai unnpeoicddy
anhonoinong yia BeAtiwon g xpnotikétntag
peiwong Tou apiBuol Twv poviéAwy, pe anotéecpa T peiwon Tou kGoToug
adénong g IKavdTnTag Siavopng Kal eUKOASTEPNG CUVTRPNONG

O1 xpnoTeg gpmicTeUOVTAl NEPIGGOTEPO TA NPOTOVTA Kal TIG UNNPEGIEG NOU GUHHOPP®VOVTAI HE
ta Sie8vn npoTuna.

H niotonoinon cuppépgwong npog ta npdruna napéxeral and oxenkn SAA®ON TwV KATAOKEUAOTOV 1
and eNéyxoug avefdpTnTwy avayvwpIoHEVGDVY (POPEWY.

Ti givar 1o 1SO;

O AieBvig Opyaviopdg Tunonoinong (ISO) eival pia naykéopia
opoonovdia eBvikdv opyavioudv Tunonoinong nou anaprtilerar and
130 nepinou xcpeg, pe évav opyaviopd and kdbe xdpa. (And v
EMGSa cupperéxer o EMnvikég Opyaviopdg Tunonoinong - EAO.T.).
To ISO eivar pn kuBepvntikh opydvwon kar 15piBnke 10 1947. H
anoctoli Tou gival va npodyer v avdntuén Tng Tunonoinong Kar Ty
OXETIKOV EpacTnPIOTAT®V oTov KGopo, pe o1éxo Tnv anlonoinon Tng
81eBvolg aviaNayig epnopeupdiov karl unnpeoidv kar v avantuén
NG ouvepyaciag ora nAdicia NVEUHATIK®Y, ENICTAHOVIKAY,
TEXVOAOYIK®V Kal OIKOVOUIK®V Spactnpiotitwy.

H epyacia tou ISO kataMiyer oe SieBveig ouppwvieg, o1 onoieg
Snpooiedovial wg AieBvi Mpdruna, cuviBwg pe ouykekpipévn
apiBpion.

To nhiipeg dvopa Tou opyaviopoUl otny ayyAikn yAdooa eival
International Organization for Standardization kai o akpwvipio nou Ba
avticroixoloe Ba Arav 10 IOS. Opwg n cuviopoypagia Tou I1SO, oty
npayparikdtnta, eival A&n. Mpoépxerar and v eNnvikh NéEn icog.
Auth eival n piCa Tou npoBéuarog «ico-» nou cuvavidue oe MONNEG
eupwnaikég yAdooeg kal oe noAoulg dpoug, n.x. ora ayyAikd «isomet-
ric = 10opeTpIkSG» (ioou pétpou f iowv Siaotdoewv), «isonomy =
ioovopia» (10é1nTa dAwv TV avBpdnwv evdniov Tou véuou fi 16dTnTa
KOIVOVIKOV A MONITIKOV SikaiopdTwy).

EmnAéov, n ovopacia ISO xpnoiponoieitar oe Ao tov kdopo yia va
Snhdoer Tov opyavioud autd kar £1o1 anogeldyoviar Ta dneipa
apkrikéie€a nou Ba npoékuntav and tn perdppaon Tou «AieBvig
Opyaviopég Tunonoinong» otig eBvikég yAdooeg Twv Siagdpwv
peA@V: yia napddeiypa, 1OS ota Ayyhikg, OIN ota Talikd | and 1o
Organisation Internationale de Normalisation). MNa dheg TG xdpeg, n
ouvropoypagia Tou opyaviopou eivar ISO.
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1 5.1 Npotuna Sopnpévng kalwdiwong

Yndpxouv apketoi opyaviopoi pe npdtuna - kheidid, nou Bérouv Tig npoiinoBéoeig yia kahwSiwon
yevikig xpriong, eninpooBérwg pe éva apilBud dMwv opddwy, nou opiCouv npdruna Sikriwv
unoAoyIoT®y, Ta onoia emdpolv otnv karwdiwon.

Ma mv eniteuén g Aermoupyiag Twv SikTU®V UNOAOYIOTOV Kal GA®V CUYXPOV®V EPAPHOYDY, O
PONOG TV NpoTinwv kai Twv Kpitnpiwv nou opiCouv eivar 1Biaitepa onpavrikdg.

Ta npdruna kahwdiwong éxouv naifer kipio pdho e€eibikeloviag Ty unoSopr ndvew otny onoia Ta
bebopéva npwtokOM®V npénel va Aeiroupyouv.

O kdpiol opyaviopoi Tunonoifoewy nou oxeriCovial pe T Sopnpévn kakwdiwon kai Ta Siktua
unoloyioT®y, napoucidlovial oTov Napakdr® nivaka:

Mivakag 5.1: Opyaviopoi Tunonoinccwv yia tn Sounpévn kadwSiwon kai ta SikTua unoloyioTav.

Opyavicpoi Tunonoincewv Xpaipa enippong

—_—

Elettrenic Industries Alliance

HMA

; . . , . . kar Kavabdd
H EIA, Evewon HAektpovikav Biounxaviddy, anoreeitar ané 7/ evdoeig nou 5

eiSikedovrar oe Toueic g nAextpovikric  Biounxaviag tv HIMA kai
nepirapBdver perali dMwv v TIA.

rezecosmmomearions®  H TIA eivar évawon eraipeicdv kupiwg v HIMA kar Tou
— Kavabd, nou napéxer npoidvra rexvoloyiag
WousTRY AssecuaTioy  TANPOPOPIY Kal eNIKOIVVIWV, UAIKD, ouoTtnuara,
unnpeoieg Siavoung kai enayyeAuarikég unnpeoieg. H
TIA eivai o kupidtepog opyavioudg tunonoinong nou ennped(er Tnv
kaAwSiwon kripiwv orn Bépeia Auepikn. Ta npdruna aurou rou
opyaviouou orn Sopunuévn kaAwbiwon Exouv naykéouia enibpaon.

HMA

kar Kavaddg

EC

. MNaykdopia

H AieBvric H\ekrporexvikri Emimponri eivai o 6ieBvrig popéag  anoriunong
npoTUnwv Kai oUUPwVIeY, yia dAa 1a nedia ng nAekiporexvoloyiag.
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Opyavicpoi Tunonoincewv Xpaipa enippong

O ISO eivai naykdoia ouvopoonovbia twv eBvikadv
opyaviouayv tunonoinong, ané nepinou 130 xdpeg. (Méog
rou eival kai n EAAdSa, nou eknpoowneitar e rov EAOT).
O ISO ouvepyd(erai orevd e mv IEC, oe SAa ra Béuara
NAEKTPOTEXVIKIG TUMONOINONG.

MNaykdopia

CENELEC

Eupcdnn
H CENELEC avanrdooer nAektpotexvikd npdruna yia v Evpwnaikn

Evawon. MoAd npdruna kadwbiwong g CENELEC akoAouBodv ta
nporuna kaAwbiwong tou ISO, e uikpég S1apopeg.

@ |

@

|EEE H Alsevn'g Evwon H)\CKTpO)\O'YC«.,)V Kai H)tsKrpoch[)v Maykéopia
Mnxavikav (IEEE 802.3) avanriooer npdruna yia
CSMA/CD (Ethernet), yia rorikd Siktua unoAoyiordy.

Tpia kUpia npéTuna kaAwdiwong xpnoiponololvial CAPEPA: £va APEPIKAVIKS, Eva eUup®ndikd Kal €va
SieOvég.

To apepikaviké npdruno EIA/TIA 568 SnpooieiBnke 10 1991. To npdruno auté Eenepdotnke yphyopa,
agpol akoholBnoav apéowg ta npdruna TSB 36, TSB 40 kai TSB 53, yia va karaliouv oto TIA 568A
-1995, 10 onoio cupnAnpdBnke kal avrikaraotdBnke and 1o TIA 568B -2001. To npédruno TIA 568A -
1995 éxer titho «[lpdruno evolpuarwy TnAenikoivwVI®Y Ot €UNOPIKA KTipIa» KAl MEPIEXE! YEVIKEG
anaimoelg yia diktua Sopnpévng kaAwdiwong oe epnopikd kripia. OEter Texvikd kai Aeiroupyikd Kkpithpia
yia oxebiaon, aMnienibpaon kar civbeon Twv 1S1aiTepwy OTOIXEI®Y £VOG KaAwOIOKOU CUCTANATOG,.

Tov Adyouorto Tou 1995, &npooieiBnke 1o npdruno ISO/IEC 11801- 1995 (1o nio onpaviikd o Sopnpévn
koAwdiwon and nieupdg ISO), 1o onoio xpnoiponoinoe wg Bdon 1o apepikavikd TIA 568. To npdruno
ISO/IEC 11801 éxer titho «levikri kaAwSiwon yia eunopikd kripiaw, ald Bewpeitar Eenepacpévo, yiari
xpnolponolei naAaid opoloyia otov opiopd Twv ouvbéopwy, de ivel anamolpeveg TIPEG yia TV
e€aoBévnon Noyw enmotpoAg (return loss), Sev opiler véeg perprioeig, dnwg eivar n ELFEXT, n PSNEXT kai
n aoclpperpn kaBuotépnon, kai Sev opilel 1o xdpo epyasiag fi T Aermoupyia Tou patch cord.
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'H6n, n ék&oon Tou cupnAnpwparikod npotinou ISO/IEC 11801 AM2- 1999 npooBérer anaimiceig yia
véeg petprioeig, opilel 10 udvipo ouveopo kai 1o kavdAi, apaipei noMd Bépara nou napénepnav oe
peMovTiki peNétn (ffs- for future study) kai napéxer nepioodrepeg Aentopépeieg. Mia GMn onpavriki
aMayn eivar é1 o1 anarmiceig g kAGong D éxouv aunBei kai eival noAd kovid orig anaimicelg g
karnyopiag 5E g TIA (aM\G Siapépouv).

To eupwnaikd npdruno EN50173 akohouBei otevd 1o SieBvég ISO/IEC 11801.

To apepikavikd npdtuno EIA/TIA568A kai 1o SieBvég npdruno ISO/IEC 11801 éxouv apkerég Siapopég
perall Toug, 18ig oToug opIopOUG TV CUVEECH®Y Kal OTOUG TPAMOUG METPNONG ME Ta OXETIKG épia TV
eNéyxwv. O1 lapopég autég enipépouv ouxvd olyxuon otoug oxediaoTég dopnpévng KaAwdiwaong.

To npdtuno ISO npoogéper Slo npooeyyioelg yia epappoyn:
I H pia Baocilerar ota npdruna 1wv ouviotwody Tou ouvbéopou Kai eival oxediaopévn ndve
oto apepikaviké npdruno 568A, pe Aenmopepeic emhoyég kahwdiwv kar opi(dpeva péyiota pikn.
I H éMn BaoiCerar omv anédoon tou cuvbéopou kai Sev opilel kakddia kar and dkpo
oe dKPO ANooTACEIG.

Aéyw g Selrepng Npooéyyiong kal TV SIAPOPETIKWOV OPICHWV OTOUG CUVEEOHOUG, EXOUE
SlapopeTikG Spia Tipdy otoug eNéyxoug. MNa napddeiyua, n kAdon D, eneidn AapBdver undyn kai Tig
andAeieg TV ouvdetipwy (connectors), Bétel yia v eacBévnon ehappdg uwnAdtepo Spio kar yia
10 NEXT ehappdg xapnAdtepo and 6,11 n karnyopia 5.

Avéhoya pe 1o elpog {dvng ouxvdintag tou Siepxopévou oRpaTog, To apepikaviké npdruno Taivopei
1a Sidpopa enineba Twv Siktlwy oe kamyopieg, eved 10 SieBvég npdruno oe kAJoeiG.

Mivakag 5.2: Ta&ivéunon twv Siktiwv kard TIA kar ISO.

MeraSoon ?ﬁpaTog 13 Mpétuno EIA/TIA-568A MpéTuno ISO/IEC
ouxvoTnTa 11801
0.1 MHz Cat 1 (kamnyopia 1) Class A (k\don A)
1 MHz Cat 2 (kamnyopia 2) Class B (kAdon B)
16 MHz Cat 3 (kamnyopia 3) Class C (kAéon C)
20 MHz Cat 4 (kamnyopia 4)
100 MHz Cat 5 (karnyopia 5) Class D {hdon D)
Optical class
(kAdon onrikcdv IvadV)
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1 5.2 H e€eM€n twv npotunwv Sopnpévng kalwdiwong

Ta 1pia kipia npdruna Sopnpévng kawdiwong nou avagépape oty nponyoUpevn evdtna éxouv ekbobei
ané 10 1994 kai éxouv kaBiepdoer Tn Sopnpévn kahwdiwon wg npdtuno unodopng. Opwg, autd ta npdruna
ypdpinkav éxoviag undywn my taximra SeSopévwv 100 Mbps wg peNovTiki Texvoloyia. Zipepa n
taxdtnra auth éxel 1dn enireuxBei kar o8edoupe npog 1o 1Gbps. Ta npdruna cuvexdg avaBaBuiCovrar kai
ouven®g éva kahwdiakd olotnua npénel va nAnpoi enin\éov kpimpia oe oxéon pe nahidtepa.

ApxeToi napayovteg odnyouv otnv eEENMEN Twv npoTUnwv Sopnpévng kaAwSiwong, Snwg:
I Néa npdruna Siktdewv uwnhdy Taxutitwy, énwg 1o Gigabit Ethernet.
1 Anairiceig yia npdoBeteg perpioelg, énwg aclpperpn kaBuotépnon perddoong (propagation

delay skew), e€acBévnon Néyw eniotpo@ig (return loss), aBpoiotiki 10xdg kovTiviig
aMnhenidpaong (PSNEXT) kai icou emnéSou pakpivia aMnAeniSpaon (ELFEXT).
I BeAndoeig oto oxeSiaopd kakwdiwv kar e€aptnpudrov.

I Avayvpion otig Siapopég Aemoupyiag kard  oxediaon kahwdiwy, perall aBwpdkiotwv

kal Bwpakiopévev A pe nAéypa kahwdiwy.

I Tonikd evBiapépov yia 1ig emdpdoeig g nhektpopayvntikig aktivoBoliag ora SeSopéva

kaBdg kar oto nepiBANov.

I EnBupia yia evappdvion otoug opiopolg Twv cuvBECH®Y Kal anamioels yia AEITOUpYIKEG

kaAwdidoeig otn Bépeia Apepikn, otnv Eupdnn kar oe dMeg ayopég.

MNa va avantuxBei kai yia va SnpoocieuBei éva
npétuno, akohouBouvrar kdnoieg Siadikacieg. Mx. 1a
81eBvi npdtuna Tou ISO avanticcovral clppwva pe
Kdnoleg apxeg, onwg:
vV H ouvaiveon. AapBdvoviar undyn éhoi ol
evbiapepdpevol Popeig, ONWG KATAOKEUAOTEG,
NWANTEG KAl XPAOTEG, KATAVAAWTIKEG OAdEG,
epyaotipia ehéyxou, kuBepvhoeig, enayyeAuariké
CWMATEIA PINXAVIK®V, OPYAVICHOI €PEUVAG.
v Biounxavia- eupog. Ypaipikég Nioeig nou va
ikavonololv Biopnxavieg kai neAdreg naykoopieg.
v E8chovrioudg. H 81Bvig tunonoinon kaBobnyeitai
ané tnv ayopd kai yi' auté otnpilerar otnv eBelovriki
avdpin Shwv Twv evliapepopévmy oTo xdPo TG
ayopdg.
H ékdoon evdg nportlnou eivarl 1o anotéAecpa
oupgpwviag (wnpopopiag) perall 1wv pedv Tou
opyaviopoul. K&Be npdruno, npiv SnpooieuBei,
avanriooeral and TEXVIKEG eMITPONEG Kall
unoemponég, oe pia Siadikacia 6 cradiwv:
vV ordbio npdraong, énou eniBeBaidveral n avdykn
€kboong Tou nportinoy,

v ordbio npoeroiaciag, énou enitponn e1SIKOY
npoetoipdlel éva oxédio epyaciag (working draft),
v ordbio ennponrig, énou karariBerar 1o oxéSio ot
OXETIKA TEXVIKA enitponA yia oulfAtnon kai, edv
eykpiBei, npowBeital wg oxédio ieBvolg npotinou
(Draft International Standard - DIS),
v ordbio eééraong, 10 DIS kukhogopei and
KEVTPIKN ypappareia oe 6Aa 1a péAn tou ISO yia
wrgion kar oxoNig, evidg piag nepidédou 5 pnvadv.
Karéniv, unoBdMetal otn oxetikA emtponi wg 1eNikd
oxgdio (Final Draft International Standard- FDIS) kai
perd and pia Siadikacia wnpopopiag Twv YEADVY Tng,
av eykpiBei, npowBeitay,
v ordbio éykpiong, 1o 1eNikS oxéSio (FDIS)
kukhoopei ndhi oe SAa 1a péhn Tou ISO yia pia
vai/éxi wigo, eviég piag nepiddou 2 pnvady. Merd
andé pia napépola diadikacia wnpopopiag, av
eykpiBei, npowBeital yia 1o endpevo o1ddio,
v ordbio €kboong, nou n KevipIKA ypapuareia
AapBdver 10 1eNkS oxEBI0 Kal npoxwpd oty ékdoon
Tou TeAIkoU Kelpévou, nou anotehei mAéov SieBvég
npdtuno.
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OMa 1a 8ieBvii npdruna Tou I1SO avaBewpoivral Toukdxiotov pia popd ke névie xpdvia and mv
unedBuvn TexvikA emmponri/ unoenitponA. H nhelowngia v peAdY Tng Texvikig enmponiig/
unoenimponig anogaoiCer av 1o npdtuno npénel va eniBeBaiwBei, va avaBewpnBei i va anooupBei.

Yuxvd éva npdtuno, perd and Niyo kaipd, akohouBeital and 1ig tpononoinceig (amendments) A 1ig
npooBrikeg Tou (addendum).

O\a 1a npdruna, érav npodnpocietovial kai npiv and tnv TeNIKA éykpion, pépouy Tov 6po draft
(oxé810). Auté onpaiver 611 ev éxouv emonpwg ekdoBei kar niBavéy va unootolv kdnoieg pIKPEg

TPOMOMOINCEIG.

5.2.1 Opiopdg cuvbéopou kai kavaliou

O1 opiopoi yia 10 ouvbeopo (link) xai 1o kavaki
n SiauAo (channel) ival onpavrikoi, yiari auroi
opiCouv 1 nepihapBdverar kar 11 npéner va
eeyxOei kar emSpolv oty avapevdpevn
Nerroupyikérnra. MepihapBdvouy, Snhabh, 1o
enimpentd ouvoNikS prkog Tng opiCSvriag
kahwSiwong kai ta e§apripard g nou
ennpedlouv Toug eAéyxoug noidtntag Tng kGBe
karnyopiag h kKAdong.

‘Evag olvéeopog (link) éxer Siagpoperikni
Aerroupyia and éva kavdhi (channel).

Yy nepintwon Tou cuvbéoou Exoupe o

SiapopeTikolg opiououg:

I 10 Baoikd olvbeopo (basic link),
and mv TIA kai

I 10 pévipo olvdeopo (permanent link),
and v TIA kai Tov ISO, nou AapBdvera
nepICOOTEPO UNOWN OTIG TIMEG EAEYXOU
T®V VEDV NPOTUNV.

210 KavAN €xoupe €vav kolvd opiopd and Toug
blo napandvew opyaviopolg Tunonoinong.

O Baoikdg A o pdvipog clvbeopog eNéyxeral
avti Tou kavaAiol oto 95% T1wv eykaractdoewy
Sopnpévng kawdiwong. Opwg, o é\eyxog
kavahioU pag Sivel 10 PETPO TNG NpayUaTIKAG
perdboong Sedopévwy. H yvdon tng Siapopdg
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perall evég ouvbéopou kal evdg kavahioy eival
10 KAeIbi yia Tov evioniopd kal Tnv enilucn
npoBAnudrey, érav napouciactolyv.

O Baoikég ouvéeopog (TIA)

O Baoikdg olvdeopog (basic link) éxer opioBei

oto npdtuno TIA TSB-67 kai nepihapBdver:
v péExpl 90 pérpa pévipa eykaractnpévou
opiCévriou kakwdiou,
v 1 Ceuyapwpévn (pig-npila) odvEeon omv
opi(évria Siactalpwon (OA) otov karaveuntn
opdpou, dnhabn oTn PETONN PEIKTOVOUNONG
(patch panel) Tou karaveunts,
v éva onpeio aMayig (ZA), nou
xpnoiponoieital ouviBwg oto povidpiopa
enin\wv (npoaiperikd), kovid otn Béon
epyaoiag,
v v mienikoiveviaki npiCa (TM), oto
pakpivé dkpo Tou ouvbéopou otn Béon
gpyaciag kai
v Ta 6o kopbdvia nou eival avaykaia yia 1n
olvbeon Tou opydvou eAéyxou nediou
(field tester) otoug akpaioug cuvderipeg
(connectors).

O Baoikdg olvdeopog xpnoiponoieital yia va
eniBeBaiddoer v anéSoon g pdvipa
gykareotnuévng kakwdiwong. MephapBdver Ta
kopSdvia ehéyxou aMG 6xi T (euyapwpévn
€vwon Tou kopdoviol pe To Spyavo eAEyxou.



{ AOMHMENH KAAQAlQZH)

Kahabio opydavou Kahobio opyavou
ehéyyou nediou eréyyou nebiou
(2m péyioro) (2m peyiaTo)
Opyave | . | Opyove
ehéyyou \JJ OA n U ehéyyou

el el

Baoikn ouvbeon (94 m péyiaro)

OA = opildvnia Siacralipacn oTn peTann KaTaveunTr
LA = Inpeio ahhayrc (npoaipeTikd)
TN = Tnhenikowawviakr] npifa om 8éon epyaciag

Xxnpa 5.1: Bacikég ouvbeopog (TIA).

O Baoikdg olvdeopog pikoug 94 pérpwv nepihapBdver 90 pérpa yia mv opilévria kahwdiwon kai 2
METPA yia Ta kaA®dSia eAéyxou kar and Tig Suo Akpeg.

O pévipog ouvéeopog TIA kar ISO

O pévipog olvbeopog (permanent link) éxel
opioBei ora npdruna TIA 568B kai 1ISO
11801 AM2 kai nepihapBdver:

I péxpl 90 pérpa pévipa eykaracTnuévou
opi(Svriou kahwdiovy,

I ™ Ceuyapwpévn (pig-npiCa) olvbeon
otnv opiCSvria Siactatpwon (OA)
oTov Karavepnt opdgou, dnhadn
otn petnn peikrovépnong (patch panel)
TOU KATAVEPNTA,

1 éva npoaipetikd onpeio aMayAg (ZA),
nou xpnoiponoieital ouviiBwg oto
povIdpiopa enin\wy Kal

I v mAenikoiveviakh npiCa (TO) oto
pakpivé dkpo Tou cuvSéopou otn Béon

gpyaoiag.

O povipog olvdeopog xpnaiponoleital yia va
enBeBaidoel v anéboon tng pdvipa

eykareotnpévng kawdiwong. Aiapépel and
10 Baoiké olvdeopo oto émi Sev
nephapBdver 1a kaAdSia Tou opydvou
eNéyxou nebiou.

(O opiopdg Tou pdvipou cuvbéopou Sev
nepihapBdver 1a kakdSia Tou opydvou
eNéyxou alMd nepihapBdver Tig (euyapwpéveg
eveoeIg TV KaAwdiwy, SnAadn Tig evdoeig
omy npila Tng PETGONNG Tou KatavepuntA Kal
omy npila om Béon epyaoiag,)

Kard v nopeia eNéyxou, 1a kopSdvia eival
avaykaia, SpwG autdg o opIoHOG Tou
ouvbéapiou anartei 10 dpyavo eAéyxou va
SiaBérer 1éroia kaAdSia nou va pnv
ennpedCouv Tig petprioeig. Autd eival Siokoho
va enimeuxBei kal anartei odyxpova
NAeKTPOVIKA Spyava pérpnong nediou, pe
KAatdGMnAo AoyIoMIKO.
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OCpyave

edyyou |1 T Oa

-

KaTavepnTn

Q0 m péyoto

OA = opilévnia Siooradpaan arn perdnn

IA = Inpeio ahhayrg (npoaipeTika)

Xxnpa 5.2: Mévipog ouveopog (ISO).

To péyioto prkog Tou pévipou ouvbéopou (permanent link) ané karavepnti (percdnn) Tou opdpou
péxpr kar v npiCa 1ng Béong epyaciag eivar 90 pérpa.

KavéAi n Siaulog (TIA, ISO)
To kavdhi i Siauhog (channel), nwg
nepiypdperar ora npdruna TIA 568A kar I1SO
11801 AM2, nepihapBdver:
v péxpl Q0 pérpa pévipa eykaracTnpévou
opiCévriou kahwdiou,
v éva aywyd olvéeong (patch cord) yia m
ouokeun (n.x. unoloyiom) tng Béong epyaciag,
v pia npiCa (TM) ot Béon epyaoiag,
v éva npoaipetikd onpeio aNayig (ZA), nou
xpnoiponoieital ouviBwg oto povidpiopa
ENNAWY,
v péxpr 2 opi(Svrieg Siactaupdoeig (OA)
oTov karavepnti opd@ou (n.x. péxpr 2
npiCeg RJ45
ot perdnn peikrovépnong (patch panel)
TOU Karavepnti opd@ou),
v éva kahdSio yepipwong petall Tov 2
SlacTaup®oewy Tou Karaveunti Kai
v éva kadSio olvdeong (patch cord) tou
hub tou karavepnti opdpou pe n pia
opilévria Siactatpwon (npiCa) Tng perdnng
(patch panel) Ttou karaveunth opdpou.

To kavaAhi pnopei va éxel éva péyioto duo
evdoewv ot kdBe Gkpo kal cuUVOANIKS prikog
100 pérpav.

Me anha Aoyia, To kavahi nepihapBavel
omidnnoTe gival avaykaio yia va @épel
8cSopéva ané évav npocwnikd unoloyioTn
£vog ypageiou ot éva hub oTtov
KATAvepunTA.

To kavdhi Sev nepihapBdver tn (euyapwpévn
olvdeon oto hub A otov unoloyioti, ota dkpa
Tou ouvbEopou.

Auté onpaiver 611 10 QIG Tou aywyou olvEeong
TOU XPNAOTN, NMOU PNAiVel OTNV TEPHATIKA
ouokeur, Bewpeital pépog g TepHaTKAG
ouokeung Sebopévay kal Oxi Tou cuvbEaou.
Opoiwg, kal 10 PIg Tou KoPSoVIoU Mou HNaiVel
oto hub Bewpeitar pépog Tou hub  kai éxi Tou
ouvbéopiou. (Auté oupBaiver yiarti o
ouvdetipeg (connectors) Bewpolvral wg
raipiacpéva Ceuydpia npildv kar @ig).

Xmy npdén, 1o kavé\i onaviwg xpnoiponoieital
oty niotonoinon cuvoéopou, yiari Ta kaAddia
(patch cord) Tou xpAct noté Sev eival
SiaBéoipa, étav n péviun kalwdiwon
eykaBioraran.
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hub—.+mnoaf ml— — pec
f .

i e e

Kavah (100 m péporal

Q4 = opiidwna SiaoTolpa@aon o HETENn KaTaveunTr A= pfgod kohabiou peikTovdunong
L& = Inueio adhoyrg (npoaperind) B = prjmog yepupwong péoa o peTann
TN = Tphemrovaviakn npila o B&on epyaoiag I = prirog kohabiou Tepponieng ouckewng
prEes & + B+ T - ppatepo 1 ico Tav 10 pévpay

Xxnpa 5.3: Kavai (TIA, ISO).

5.2.2 Néeg katnyopieg kar kAdoeig

H ouvexig adfnon 1ov anamicewv omyv enikoivevia Seopévav kar n Tautéxpovn Behtiwon tng
noiétnrag Tewv péowv perddoong kai Twv efaptnudrev Toug anairoly  Béonion ohoéva kai
nepioocdtepo e€eNiypévaoy npotinev and toug eBvikodg kar Siebveig opyaviopolg tunonoinong.

‘Erol, péoa and 1ig ouxvég avaBewprioeig kal pononoificelg ota npdtuna kai ota Snpoocieupéva
oxébia (draft) Twv opyavioudy Tunonoinong, napampolpe enéktacn Twv karnyopidv g TIA (répa
and mv karmnyopia 5) kai 1oV kAdoewv Tou ISO (répa and v kAdon D).

H TIA, pe 1o npéruno 568B.1-2001 (ro onoio avaBdBuioe kai aviikaréomnoe apkerd npdruna perall
TV onoiwv kai Ta TSB67, TSB72, TSB75, TSBY5, TIA568A addendum's (npocBrikeg) 1,2,3,4,5),
Béonioe mv karnyopia 5E (Enhanced= epnhoutiopévn), nou avranokpiveral otig anamoeig evog

Siktdou Gigabit Ethernet 1000 BASE-T.

H katnyopia kaAwSiwong SE anotekei ndn Tnv eAdxioTn anaitnon yia éva clyxpovo Toniko
SikTuo unoloyicTwv.

Ta kaA®dSia 1ng karnyopiag 5E éxouv 1a iBia @uoikd xapakpiotikd (apiBué (euywdy, Sidperpo
aywyodv, Bdpog, povdoeig, Beppokpacia Aermoupyiag, péyioteg 1doeig eykardotaong, eAdxiota
A\uyiopara) pe 1a kaAdSia 1ng karnyopiag 5.

Aiverar dpwg peyalitepn ppovriba ot oxebiaon kai karaokeun 1wv kakwdiwv, dorte va taipidfouv
nepiocdtepo pe 1a Bidpopa e€apmpara (ouvderipeg, patch cords kAn), pe okond m Behtiwon tng
ouvBerng avriotaong kai iIcopponiag g kakwdiwong. MNa My kamnyopia autd, ol karaokeuaoTég
kaAwdiwv divouv cuxvd eyyinon péxpr kar 10 xpdvia.

To npéruno ISO/IEC 11801- 2n ékSoon, 1o onoio Ba avrikaracticel 10 nakid kai avapéveral va
exkboBei péoa oo 2002, nepihapBdver tnv k\don E kai tnv kAdon F, o1 onoieg avranokpivovral o
aKOMN peYaAUTEPEG ANAITACEIG  OTNV TNAENIKOIV@Via Sebopévavy.
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MapdMnha, kai n TIA eroipdler 1o npdtuno 568B.2, nou Beonilel 1ig karnyopieg 6 kar 7, nou
avriotoixoulv otig kAdoerg E kar F tou ISO.

To edpog g (dvng ouxvoritwy yia v kAdon E / kamyopia 6 ¢Bdver ota 200 MHz, eved yia v
kAdon F / kamyopia 7 ¢Bdver ota 600 MHz.

Y10 napdptnpa tou BiBNiou napariBevral o anarodpevor é\eyxol kai 1a avrictoixa épia nou Bérouv o
katnyopieg 5E kar 6 kai ol kAdoeig D (rpononoinon g nahidg), E kai F.

Or kamnyopieg g TIA avagépovral orig LEYIOTEG i EAAXIOTES TIUEG TV EAEYXWV MoISTNTAG
ndve oroug bviroug ouvSéoioug, ora kavdlia, ota kaAaSia kai Toug ouvSerripeg (connectors).

O1 kAdoeig tou ISO avapépovral orig UEYIOTEG 11 EAAXIOTEG TIUEG TV EAEYXWV MOIGTNTAG NAVE
oToUG HOVIOUG ouVEECOUG Kal oTa KavdAia.
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