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Baoikn AsiToupyia



[MpocBacn aTo TNAEPWVIKO

ﬁ KEVTPO

g

< . . < .
‘AiKTUO NpooBaong' AlkTuo MeTadoong 'AikTuo I'IpooBaonqb{

CPE = Customer Premises Equipment = ZuvOpounTIKOC £E0NAICHOC
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i TnAe@WVIKOC EEONAICUOC

= Avaloya pe Tov TPOMo XPnonc o €E0NAICHOC
KaTATAOoOETAal:

= 2UvOpounTIKO €€onAiopo (CPE - customer premises
equipment)

= TnAepwvika Kevtpa (Switching Systems, Central Office
oTIC HIMA)

= AlaouvoeTeC (cross-connects), peiktovounTeg (grading)
= 2UOTNMAaTa PHeTadoonc
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Baoika xapakTnpioTIKA TOU
i TAAEQPWVIKOU CUOTAPATOC

= AvaloyiKa KUKAWUATA NPoc TO TNAEPWVIKO KEVTPO
= Wnoiakn petadoon ota 64 kb/s peta&u kevrpwv

= Ta navra o€ noA\anAaoia Tou 125 pus

= An p-law: 8 bit deiypaTta pe pubuo 8 kHz
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AuTopaTo TNAEPWVIKO KEvTpo
i (Central office switch)

= Ta TNAEPWVIKA KEVTPA anoTeEAoUvVTaAl ano:
= Kaptec ypappwyv (SLIC / SLTU) onou TeAIKG KaTaAnyel To
dIKTUO nNpoopacng
= MNTpa peTaywyng
= KapTeC KUKAWPATWY ONOU PECW CUYKEVTPWTWV YIVETAI N
ouvoeon oTo OIKTUO PETAdOONC
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i Eidn TNASPWVIKQOV KEVTPWV
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Toniko n TepuaTikO kevTpo (local exchange, central
office)

AiafiBaoTiko n kouPBIKO KeEVTPO (transit, tandem)
YnepaoTiko kevTpo (toll)
AIEBVEC KEVTPO

AeuTEPEUOUOA €YKATAOTACN 1N CUVOPONNTIKO
KEVTPO



i Iepapyia TNAEQWVIKWOV KEVTPWV

International transit level

N\
Mational transit level AA’A

Regional transit
level

Local ‘ I . .
exchange
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i Mp60doC TNC TEXVOAOYIAG

= HAEKTpPOUNXAVIKOI HETAYWYEIC
= paBdenapikoi (crossbar), Bnuatonopikoi (step-by-step)
= Evrapieupevou npoypaupatoc (Stored Program
Control — SPC) pe NAEKTPONNXAVIKN UNTPA
HETAYWYNG
=« AT&T/Lucent 1A ESS
s SPC pe nAekTpOVIKN UNTPA PHETAYWYNC
« AT&T/Lucent 4 ESS
= Wnoeiakoi
= AT&T/Lucent 5 ESS, Nortel DMSx00
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AuTONATO TNAEPWVIKO KEVTPO
(Nortel)
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AuTONATO TNAEPWVIKO KEVTPO

‘L (AT&T)
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i TeppaTikoc EEonAIoOC

= TNAepwviKn 2uokeun (telephone set)
s KovooAec (TnAepwvntn)

= BeATioTOnolouv TN xpnon Twv Ypaupwyv ano TIC
OUOKEUEC

= 2UvNOwC 2 pe 10 CUOKEUEC

= 2UVOPOUNTIKO KevTpo - PBX (Private Branch
Exchange)

= [Mponypeva xapakTnpIoTIKa Kal dpouoAoynon KANOEwWV
= 10-adec 1 100-adeC TNAEPWVIKWV CUOKEUWV
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‘L TNAEPWVIKEC CUOKEUEC

AN VN evav oaa
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‘L 2UVOPOMNTIKO KEVTPO - PBX

e i.‘"s.l "

—_-——————-—

R T el i

EEREY

TIvLTr LN
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i Nwc doUAeUE

H napadoaoiakn avaloyikn TnAepwvia (POTS)

XpovoAoyeiTal ano 1o TEAOC Tou 190u aiwva

= H peTapopa nAnpogopiac BacileTal o€ TACEIC,
peUNATA, KAM

= ‘'OAn N AoyiKn EvOUpPATWHEVN OTO UAIKO

= Avaloyikn petadoon

= Texvoloyia napeABOVTOC alwvoC

= 2nuatodoaia evroc (wvng
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i ApPYIKG OUCTANATA METAYWYNC

= O1 apXIKEG TNAEPWVIKEG EYKATAOTACEIG TOu A.G.
Bell (1876) nNTav ano GnUeio npog OnuEio

= YPAPEIO pe anodnkn (ONwc Ta HOVTEPVA CUOTNHATA
svéocuvsvvononq

= Ta XelpoKivnTa TNAEPWVIKA KEVTPA €I0TXBnoav
apyoTepa
= Tn OgkasTia Tou 1880

= Ta € auTOPATA TNAEPWVIKA KEVTPA AKOUN
apyoTepa
= TN OekaeTia Tou 1890
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i O naAaioc TPONOC AEIToupyiac

= Neapoi ouvedeav oupuaTa PeEca oTo OWUATIO CUPPWVA HE
TIC (AEKTIKEC) 0ONYIEC TWV OUVOPONNTWYV

= ApyoTeEpa avanTuxdnkav ol HETAANAKTEC:
= Oupopeva kopdovia (€va yia kabe acuvdean PwVNC)
= Nivakac e urnodoxeq (|JICI avd ouvépopnm) EUNPOC ano Tnv
TNAEPWVNTPIA OE HOPPN) YPAPEIOU
¥ apyompa UNoOOXEC YIa KABe KUKAWWHA Npoc AAAa TNAEPWVIKA
KEVTPA
» H napaAAnAn avantuén Tng KoIvnc cuoToIXiac yia Tnv
TPoPodOOCia TWV CUOKEUWV KABwC KAl TWV TEXVIKWV
eNITNPNONCG dIEUKOAUVAV TNV €1I0aywynN TwWV HETAAAKTWV
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‘L O naAaioc TPONOC AEIToupyiac
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XEIPOKIVNTO TNAEPWVIKO KEVTPO
(manual control switchboard)

= MovokopdOVIOC HETAANAKTNG
= £vVA KOPOOVI ava CUCKEUN

= AikopdovioC NETAAAAKTNG
= eva (euyoc kopdoviwv ava KAnon
s MeTaAAAKTNC XWpIc kopdovia

= O,TI Kal 0 dlouppaToC (AAAG PE EOWTEPIKEC OUVOEDEIC Kal
NANKTPQ)
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i BUOPA PETAAAKT®V

= 'Id1a diapeTpoC pe To BUOPA OTEPEOPWVIKWV
akouoTikwv 1/4” (6.35 mm)

/
T,
Sleeve (pOVO Ring
OE NAEKTPO-
u[]xavu(d —
KEVTPA) . e a2
LSleeve.... mg—v .......... V W
l\ l\ = Tip
Sle
I'pagikd cvpforo vwodoyrg
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i Opohoyia

= Tip is Green; Red is Ring

= 2€ NAAIQ KEVTPA XPNOIMONOIEITAl KAl Eva TPITO KAAWDIO
Sleeve (c), aAA@ Ox1 oNPEPA OTa WYNPIAaka KEVTPA

= H xprion Tou KOKKIVOU yia apvnTIKn Taon €ival povadiko
napadsiyua ornv Piopnxavia TN TNAEPwvIac

Ovopa: . .
B. Apepikn Tlp Rlng

(E’upo'oTrn) (a) (b)

Tdon FeIwpévo -48V

RPWH HOVWONS KOKKIvo

(quad wire)

uTP - :
(cGpalpiya) AcoTtrpo/uTrAe |utTAg/doTTpo
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‘L >uvnonc unodoyn RJ-11
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Blue = = = =(@

lll ||r—— Green

T

XPpWHATIKOG
KWOIKAG
UTP

——— 'Eﬁ“

Ay

®

I

ApiBunon
aKidOWV

T3
Black T2 1
Red R1
Green T1
R2
Blue R3
[MaAaidg ApiBunon
XPWHMATIKOG euywv
KWOIKAG

(quad cable)



XEIPOKIVNTO TNAEPWVIKO KEVTPO
(manual control switchboard)

O 'Evdeign Off-Hook o
I . — Tip M
O
zzon | PPPPPPPO000°0Y
KOPOOVILWY | 0000000000000
[MAKTPO | e e e s s s s s s s e e ==
KwOwWVIgUQOy | ™ ™ TR EmEm o m m e m e e = = = =
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i [0TOPIKOC HETAANAKTNG

“We’re.making a lot of phone calls”
X \‘-) -- Red Sox Co-GM Jed Hoyer
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‘L MeTaAAGKTNC XWpPICc Kopdovia

i
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i KUKAWWQ 10TOPIKOU PETAANAKTN

o AN TNAEPWVIKA
TNAEPWVIKN GUOKEUN Kal ' ' ' OUOKEUN
0UV6p0|JﬂT|K6C; Bpéxoc; K0|Vn O-UO-r0|X|G' YICI'TpO(p0500ICI Kal Py AKOUOT|KC'|
' METaoXNMaTIoTNG culeuénc TNAEQPWVATPIAC
AKOUOTIKO NpoCWPIVA

napdAAnAa pe 1o

MpootETe T KUKAWHG GWVAG
T xpron Tne idiag o Aev gpgavidovTal
"= === Hnarapiacpe OTO OXMHa
._X= _— ™ ™ (€ NUKVWTEC — @
T 3 anopovwong) yia
+ : AA
— OAOUG TOUG
_ Bpdxoug

l I MIKpOPwWVO

MpwTOYOVO KUKAWHA PETAAAAKTN.
O OeTIKOC NOAOC TNC KNATAPIAC €ival YEIWPEVOC WOTE VA HEIWVETAI

* MpwTdyoVN CUCKEUR (Bev N NAEKTPOAUTIKN dI1GBpwoN
€UPAVIGETAl O BIAKONTNG AYKIOTPOU, Ta akouoTIKa onuaTa NEpvouv PJECW TOU PETACXNMUATIOTN
Kal TO KOUdoUWI) Aev @aivetal n Taon KwdwVIOHoU, ol ayYEATNPEC, 0 BouPNnTNG, TO

e Aev unapyel uppIdIkd KUKAwUA

ETAYEVEQTEPN TEXVOAOYIA
gh]( 'ETYoq 2010E)|111 X via)

“Haviki (sleeve)” kal TO NANKTPO ANONOVWONG TAAEPWVNTH)



i AeIToupyia HETAANAKTN

= H |o-rop||<r] ueBodoC yia va I'IpOGE)\KUOGEI n npoooxn Tou
XEIPIOTOU NTAV N XpNon HIag HIKPNG XEIPOKIVTNG
vevvnTplac AC (paviato, magneto) ano Tnv NAEupa Tou
ouvOpounTn
= gpolale pe xeipokivnTn EuoTpa PoAuBiwv
= napnyaye nepinou 90 V AC ota 20 Hz
= MAPAMEVEI EWC KAl ONPEPA N TUMIKN KUPATOHOP®PN KWOWVIOUOU
» 'OTav apxioe va xpnoIKonoIEITal N KOIV) JnaTapida

= O “6|a|<or|Tnc; ayK|0‘rpou " EKAEIVE TOV 0UV5pO|Jr]TIKO Bpoxo Kkal
avape eva (P(L)TCIKI (ayyeATnpac ) kovta oTnv unoéoxn (npica), nou
ClVTIOTOIXEI OTOV KaAouvTta ouvépopnm, OTOV Nivaka Tou
LUETAAAAKTN (kal mBavov nxouoe vac BoupNTNC)
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i AeIToupyia HETAANAKTN

= O xeIpioTng TpaBouce eva KOPOOVI Kal CUVEDEE TO
aKOUOTIKO (TO OWHA TWV XEIPIOTWV NTAV AMNOKAEIOTIKA
yuvaikeio ano 1o 1890 pexpr To 1960) pe TN ypapun Tou
ouvOpOoUNTN HECW PETAOXNUATIOTH QKOUGTIKWY
OUXVOTNTWV
= O xelpiotnc pwtouoe “Tov aplOuo napakaiw;”
= O xeIpIoTNC ToNnoBeTOUCE TO AANO AKPO TOU KOPOOVIOU
oTnV Unodoxn Tou KaAOUUEVOU GuvOpOouNTn
= N €&wTePIKN NAgupa Tou BuopaTtoc (“sleeve” oTnv APEPIKN N
ouppa “C” otnv Eupwnn) €TiBeTo UNO TAON WOTE Vva OEIEEl OTI N
YPAUMN €ival KAaTEIANUUEVN
= Ogv unapyel oupua C oTa JovTEPVA KEVTPA
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i AeIToupyia HETAANAKTN

= H taon autn (eav eival napouoa oto “pavikl”) napayel eva
NXNTIKO KAIK OTA AKOUGOTIKA TOU XEIPIOTN, NMOU TOV
npo<I®onoIEi yia TO YEYOVOC auTO

= Eav n kaloupevn ypappn ivai EAeUBepn, O XEIPIOTNG
BuopaTwvel To KOPOOVI OUVOEOVTAC TIC OUO GUOKEUEC
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Kal TOV €QUTO TOU ... npoowpiva!

nedel ToO NANKTPO yia va Epapuooel TNV Taon kwdwviopou 90 V
ac, 20 Hz, otov BpoOxo Tou KaAOUNEVOU

OTav 0 kaloupevog anavtnoel, mnelel eva aAAo NANKTPO yia va
anoouVvOETEl TA AKOUOTIKA TOU ano To KUKAwMA



i AeIToupyia PETAAAKTN

= ‘'OTav onoioodnnoTe ano TOUC CUVOUIAOUVTEC

KAEIOE
= OTAPATA N PON TOU PEUNATOC KAl JEOW PEAE
EVEPYOMOIEITAI O AYYEATNPAC KAl £va EEXWPIOTO KOUOOUVI
= O xeipioTnc “anoAuel” Tn ouvdeon TpapwvTac TIC
AKPEC TWV KOPOOVIWV ano TIC UNOOOXEC TOU
KaAOUVTOC Kal TOU KAAOUUEVOU

= Ta Kopdovia anopakpuvovTal AOyw npocapTNUEVWV CE
auTa Bapwv KATw ano TnVv €niPAaveia pyaociac
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i XWPpNTIKOTNTA PHETAAAKTN

= O apiBuoC Twv TAUTOXPOVWV CUVOIGAEEEWVY NepIopilETal ano
TO NANBOC TwV KOPOOVIWV TOU PHETAAAAKTN
= 10 n)\neoq TWV Kopéovwov eival avrtioToixo pe Tnv pvnun (byte) Twv
UOVTEpV(DV yneia KWV KEVTpu)V
= H dleknepaiwTIKn 1IKAVOTNTA TOU |J€TCI)\)\CIKTI‘| (BHCA Busy
Hour Call Attempts) n£p|0p|C8T0| ano Tnv Npoooxn Kai
TayxuTtnTa Tou XeIpioTn (TNAEPwvNTPIAC)
= Kai Ta duo BeATiwBnkav Pe TNV €loaywyn noAAanAwv
BcocwV XEIPIOTWV
= 0 KGBe ouvOpouNTIKOG Bpoxoc epgavifovrav oe Kabe Bean XeIpIOTOU
= |IOTOPIKN avaykn yia onua katelAnupevo (sleeve n ouppa C)
= MPWTO I0TOPIKO NAPAdEIYUa OUYKEVTPWONG (concentration)
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AANOC €vac PETAAAAKTNG
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i Avaloyia pe wneiakd KEvTpa

= 2€ TEANIKN avaAuon n unnpeoia (MEow TOU
LETAANGKTN) nepiopileTal anod Tnv avepwnivn
gUpUIa Kal IKAvOTNTEC
= Ta povTeEpVa YnPpiaka Tn)\scpoovma KEVTPA anAwcg

npoonaeouv va auTOPAaToOnoINoouV TN OOUAEIG TwV
TNAEPWVNTWV

= YnoAoyiletal 0TI dev UNAPXOUV APKETOI avepwnm oTn YN
yia va un00‘rr]p|Eouv TO EFIII'I€50 NG onusplvnq
TNAEPWVIKNG KIVNONG LUE XEIPOKIVNTA KEVTPA

Ak. 'EToc 2010-11



i Avaloyia pe wneiakd KEvTpa

= 2NUEPA Ta Ynelaka kevrpa (SPC- Stored Program
Control) kavouv Ta idia npayuaTa uno ToV EAEYXO
urnoAoyioTwv!

= Miyoupeva o,TI eEunvo ekavav ol XEIPIOTEC, M.X.
£NavakAnon oTav o apiBuoc eAeUBEPwWOEI
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i YNnpeoieC pEOW TNAEPWVNTA

= Ta Yn@Ilaka KeEVTPA anAwc auTouaTonolouv O, T EEUNVO
£Kavav ol XEIPIOTEC, Onwg
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KANGN TOU KGAOUVTOC OTAV O apxIKa KATEIANPUEVOC NPOOPIOHOC
TENIKA eAeUBepwOEI
KANon pe ovoua (dev anaiteital TNAEPwWVIKOC aplOoC)

= “MapakaAw KaAEoTE TNV OIKia Tou ..."
KANGCeIC apunviong (o kaBopIoPEVO XPOVO)
enavacuvdson KANoEwV nou diakonnkav kata Aabog
£100M0inNomN KATEIANUPEVOU GUVOPOUNTN) YIA EICEPXOMEVN KANON
OUVOIaAEEEIC UE 3 N NEPICOOTEPA HEPN
ouvOeon o€ evaAANAKTIKN YPAUUN OTav 0 OUVOPOUNTNC AEINEl
(Npow6nan kAnong)



i TeXVOAOYIKOI MEPIOPICHOI
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Ta GUOTI’]|JCITCI |.|€Taya)ynq dev NTAV €NEKTACIUA €NEION Ol
aAM\ayeC ENPENE va Yivouv GTO UAIKO

Kabwc Ta cuotnuaTta avaBaduifovrav, ol unnpeaiec dev
nTav navrou dl1ab&eaiIpeg

H TexvoAoyia dsv unopouce va avTINETWNIOE! TIC AAAAYEC
XPNOoNG TNG

KaBwc¢ Ta modem yivovrav dnuopIAn napatnpnonke
UETARaon ano KANOEIC pwVNC 0€ KANOEIC OEOOUEVWV

O1 KANOEIC OEDOUEVWYV TEIVOUV Va dIapKoUV NEPIOCTOTEPO, HE

anoTeAeopa va @gopTidovral unepBoAIKA Ta avaloyika
KEVTPA
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