!'_ TnAepwvia

To TNAEPWVIKO ouoTNnUa
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!'_ Aopn TNAEPWVIKOU OIKTUOU
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i TRAEQWVIKA KEVTPA

= Eav dev unnpyav TNAEPpWVIKA KEVTPA KAOE TNAEPWVO
Oa enpene va ouvOEETAl UE OAA Ta AAAG

= Mepinou 250 ekaToppupla TNAEpwva (HMA-Kavada)
= [ANpPNC ouvdeaIPOTNTA
= Nx(N-1)/2=3x1016 Celyn
= Méeon diatopn (euyoucg 12,5 mm?
= Meoo pnkoc ouvdeonc 2000 km
= Meooc oykoc xaAkou 750x106 km3
= 'EkTaon HMA-Kavada 12,5 km?
= Baboc ouppatwonc 60 km
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Public Switched Telephone
!L Network (PSTN)

Aiktuo Alaxeipiong

Aiktuo Koppou

CPE: Customer Premise Equipment
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To dNuOOoI0 TNAEPWVIKO OIKTUO

‘L (PSTN)

= AnoTteAeiTal ano Ta akohouBa Bacika oTolxeia

= TNAEQWVIKA KEVTPA

» KUKAWUATA

= YPAHHEG

= TEPUATIKA (N.X. TNAEPWVIKEG OUOKEUEC, UOVTEY,
Pag, ...)

s €€ONAIOPO peTadoonc (M.x. ENavainnTeg,
MOAUNAEKTEC, YEIKTOVOUNTEC, ...)
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To dNuOOoI0 TNAEPWVIKO OIKTUO

‘L (PSTN)

SS7 & IN

KEVTPO

PBX

KEVTPO

MODEM | — pC
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2 UVOPONNTIKOC EEONAIGUOC

i (CPE)

= Onoioodnnote e€onAiopoc diaTiBeTal
ano Tov ouvOpounTn Yia ouvOeon oTN
olenagpn pe 1o PSTN. ..
= ANAN TNAEPWVIKI) OUCKEUN
= 2UVOpOoUNTIKO KEVTPO (PBX)
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[Mpoofaocn oTo TNAEPWVIKO

* KEVTPO

< . . > <
kiKTUO I'Ip(')OBClcrnE~< AikTuo MeTadoong kiKTUO I'Ip(')oﬁaonﬁ

CPE = Customer Premises Equipment = ZuvdpounTIKOC £E0NAICHOC
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i >UVOPOUNTIKOC BPOXOC

= To TeEAeuTaio xIAiopeTpo (last mile)
= dCc & ac
= JEYAAO & HIKPO peUla
= XAAKOC
= AVAAOVYIKOC
= aKpIBOC

= TO peyaAuTepo pepoc (50% ?) Tou
EVEPYNTIKOU

= TO geyaAuTepo pepoc (30% ?) Twv
£PYaciwv
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Mepioxn KaAwOIWONC

* (cable plant)

[ToAITIKG cuvopa
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i Nepioxn kKaAwdiwong

TTEPIOXNG
eguUTINPETNONG,
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i Nepioxn kKaAwdiwong

= H nepioxn kaAwdiwonc xwpileTal o€ Tpida
MEPN:.
= To kaAwdio TpopodoTnc (feeder cable) cuvdeel To
TOMNIKO KEVTPO E TNV NEPIOXN EEUNNPETNONG
= To kaAwdio diavopnc (distribution cable) ouvdeel
TNV neploxn €€unnpeTnonc YE Ta oniTia

= To kaAwdio anoAnénc (drop cable) cuvdeel Ta
oniTIa

Feeder cable Distribution cable Drop cable
Ak. ‘ETOG 2008-9 (AenTOTEPO CUPA) (naxuTepo aupua)



Mepioxn kaAwdiwonc

N\

>l
«

A

KAAQAIO

NEPIOXH EZYMHPETHZHZ

ZYNAPOMHTIKOZ BPOXOZ
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- TOMIKO
AMOAHZH KV KENTPO
HOUSE
WIRING KAAQAIO MDF
AIANOMHE
)
L) OPIO KAAQAIA u YMNOrEIo
EYOYNHZ AIANOMHZ — KAAQAIO KAAQAION
TPO®OAOTHE
®PEATIO




i Aopn TnAs@wvIKoU AIKTUOU

) Kataveuntng (yeIToviag) KTip'O

[ [
Q .
N | A 2 T
©% UYKEWTOW
g E ' ToTTIKO KEVTPO
Kataveuntig

OTTITIOU

KTipio
A, |
2 UYKEVTPWTNG E—
-r B AleOvEg
KEVTPO
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i Akpaio diKTUO

= TO evouppaTo OIKTUO Ano TO TOMIKO
KEVTPO HEXPI TIG OUVOPOUNTIKEG
OUOKEUEC

= YNoWwn@Io yia avTikaTaoTaaon ano
OMTIKEC IVEC
= JEPIKEC (POPEC TO KOOTOC ANMAYOPEUTIKO

= KUplo npoPAnua ol NEPIOPICUOI UNKOUC
AOYW:
= TNC WHIKNG avTIoTaonG Kai
= ANOCBE0NC KATA UNKOC TNC YPAMMNC
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g : Akpaioc
‘L AKpaio diKTUO caravepri

(Pedestal)

Kuplog KatavepnTnc
MDF (Main Distribution

KuTio

Frame) ~ dIa0UVOEDNG
MeikTovopnTG - NID (Network
(connecting Interface
block) Device)
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i Tonikn KARon

AiaBiBacTikd KEvTpo o
T Toniko Kevtpo

C

AlaBIBACTIKEC
Opadec
KukAwpaTwv

Tonikd KevTpo
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YnepaoTiKn KANON
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Iepapyia TNAEPwWVIKOU
ouoTnuatoc oTic HMA

10 Mepipepelakd
KEVTPA (TIARPWG
dlacuvoedeéva)

67 Mpwtelovta
KévTpa

@ 230 Kupla kevtpa
1300 Ynepa-
OTIKA KEVTPQ

. . . . 19.000 Toruka

KEVTPQ

200 EkatouulUpla tTnAEQwva



TNAEQWVIKO CUCTNUA OTIC
i HMA npo TnC anoyUpvVwWonc

= [1po TnNG anoyupvwong (1984) n AT&T
dIaTNPOUCE
= £VA IEPAPXIKO OUCTNHA METAYWYNG (ENAUENUEVO, HN
NANPEG -mesh- OIKTUO KUKAWHATWY UWPNANG
XWPNTIKOTNTAC) YIa ANECEC unNEPAOTIKEC KANOEIC (Direct
Distance Dialing - DDD)

= MEVTE EMNEdWV PETAYWYNG ﬁTOI‘IIKéI KevTpa class 5
HEXPI NPWTEUOVTA KevTPa class 1)

= OMou N Kivnon dpoloAoyeiTal anod Tn diadpopr
XAMNAOTEPOU €NINEQOU Xélaﬁpopn 1nS enmiAoync
= Ol EVAAAGKTIKEG OIAOPOMEG XPNOILONOIoUVTal OTav
Unapyel anokAEIopoc otnv 11 emAoyn
= TOMIKEG TNAEPWVIKEG UNNPECIEC NAPEIXAv Kal
aveéapTtnTol (1981, 23.5k non-Bell npoc 20.8k
Bell Class 5)
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Post-divesture PSTN

InterLATA Exchange
Carriers LATA y

Inter-Office

Tronk End Office

Subscriber Lines
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PSTN peTa Tnv anoyupvwon
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IXC (Inter-Exchange Carrier): MapéXouv UNEPACTIKEG TNAEPWVIKEG
UNNPETIEG

LEC (Local Exchange Carrier): NMapexouv TONIKEG TNAEPWVIKEG
UNNPETIEG

= 100% TwV TONIKWV KEVTPWV éclass 5) ka1 To 20% TWV UNEPACTIKWV
kevTpwv (class 4 - LATA Tandem) 008nke otouc LEC

LEC ocpa)\ouv va xpnoiponolouv IXC yia Tn geTapopa TnG K|vr|or1g £EW
ano Ta opla Tng LATA (Local Access & Transport Area) (anayopeueTal
oTouc LEC va npoo@EpouV unepacTIKEC UNNPEDIEC)

LATA xwpioBnkav oe noAAeg LCA (Local Calling Areas), OMou Ol KANOEIG
E\I/ToqlTn ILCA gival aoTIKeC, evw PETa&U Twv LCA “TOMIKEC UNEPATTIKEC
ocal toll”

LEC npenel va napgyouv oTtoug IXC ion npoéopacn (equal access) oTa
onueia napouoiac POP (Point of Presence)

To dikTuo Twv IXC Teivel va yivel nio eninedo (AMyOTEPO IEPAPXIKO) HE
TNV Napodo Tou Xpovou



Tuniko dikTuo LEC

I
|
, |

TnAepwVIKO Kevtpo AiaBiBacTikd Kevtpo IXC POP
e, 20T |

AikTuo NpogBaong , ”ETGY(DY”C 1 /—\
SUVOPOUNTIKOI Bpéxm 1 1\

I
AiKTUO PETAOO00NG —p :
KukAwpara |
I
e |
>« I
|
T [T
TnAe@wviko KévTpo :
I

LEC ' IXC
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i KAnon Inter-LATA

LATA-A : LATA-B
POP (MCI) . POP (MCI)
POP (AT&T) I'poP (AT&T) |—
POP (Sprint) |\ | POP (Sprint)

Local Switch Local Switch |

g@ )
AK. 'ETOG 20083+ g



!'_ AlaoTacioAoynon

Traffic Engineering

Ak. 'EToc 2008-9



i AlaoTacioAoynon
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AICEKATOMUUPIA TNAEPWVA (PwVH) OUV

UMOAOYIOTEC, (A&, KAM)

davTagTeITE OAOUG TOUG XPNOTEG va BeAouv

va HJIANOOUV TAuTOoXpovda

>TnV npayuaTikoTnTa Osv oupBaivel

= TUXQIEG DIAPKEIEG KANOEWV OE TUXAIEG XPOVIKEG
OTIYMEG

Ioopponia KOOTOUG Kal NPAKTIKOTNTAG HE |

anodoxn Hiag pIKpNG meavoTnTag anoTuyiag

(anoKAEIoHOC)



[1aTi xpeialopaoTe TNV
i 51a0TACIOAOYNON

= O1 XpNOTEG va akouv TO ONua Kevtpou (oTav
ONKWOOUV TO CIKOUOTIKO)

o KaTaAnwn vnauunc
= O1 XpNOTEG va Kavouv Tn KAnon
(eykaTaoTaon kKAnonc)
= XWPNTIKOTNTA ONUATod00iaC
= XWPNTIKOTNTA HETAYWYEWV
= XwpnTIKOTNTA ypa|J|Jd)v
= AnoAuon ypapunc
= [1a noloug AOYouG anoTuyxavel n
£YKATAOTACN TNC KANONG?
= 2UNQpOpNoN. Mou?
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i OpIouOC dIacTACIOAOYNONG

s H pabnuatikn povredonoinon TG
(NTNONC O€ €va TNAENIKOIVWVIAKO OIKTUO
Kal 0 NPoodIOPICHOC TWV avaykaiwv
NOpwWV yia TNV 1KAvornoinon Toug
= ZNTNON: NANBOC EICEPXOUEVWV KANCEWV
= [10pol: apiBuoc ypappwv/euEewy
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i AlaoTacioAoynon

= AIKTUO PETAdOONCG

= [100a kukAwpaTa xpeialovral

= [00a napeyovTal
= MeTaywyn

= wc dpopoAoyouvTtal anodoTIKA Ol KANOEIC;
= TonoAoyida

= ApIBUOC kal Beon KOUPBwWV

= ApIBuOC ka1 Beon (eUEEwV

= EniBiwoipotnTa
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i ThAEPWVIKA Kivnon

= 0.1 Erlang = pwiAa 1o 10% TOU XpOVOU

s CCS = ekaTtovtadeC OeNTEPOAENTWY AVa
wpa

= 36 CCS = 1 Erlang

s 2nNpuatodoaoia: kKANoeIC oTn OIapKEIa TNE

WPAG AIXHNG
= BHCA = busy hour call attempts
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Huepnoia peraBoAn Tne
TNAEPWVIKNC KIVNONC

switched voice volume
business vs. residential

100
1

Sunday Maonday

60 80

percentage of peak traffic load
40
|

24 6 12 18 24 6 12 18 24
time in hours
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ERdopadiaia petafoAn Tnc
TNAEPWVIKNC KIVNONC
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i /

4
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Tuesday

Wednesday  Thursday Friday Saturday

Sunday



i AIGPKEId KAROEWV

= TOMIKEC KANOEIC: 2.4 min

= ENIXEIPNMATIKEC KANOEIC: 3.5 min
= UMEPAOTIKEC: 8.9 min

= OI€Oveic: 5.1 min
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‘L KaTtavopr dIapkeIac KAHOEWV

100

90

80

70

60

50

9% less than

40

30

20

data

exponential -—-—-—--
1 1

0 10 20 30 40 50 60

Call duration (minutes)

10
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KaTavopn di1apKeIac unepacTIKWV
‘L KANOEWV WC NPOC TNV anooTaon

distance (m1) % calls  duration (min.)

1 —-10 5.1 4.6
11-22 20.2 5.1
23 -35 23.2 5.9
56 — 124 13.3 7.7
125-292 12.1 9.4
293 — 430 4.6 10.4
431 — 925 9.7 11.9
926 — 1910 8.5 11.9
> 1910 3.2 11.2
average 310 mu. 7.8
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* ANONEIPEC KANOEWV

completed (70.7%)

equipment failure (1.9%)

no response (2.6%)

number invalid (0.4%)
customer error (1.6%)

busy (10.1%)

Ak. 'ETOC did not answer (12.7%)



AIGpKEIa EyKATAOTAONC

‘L KAAOEWV

8.5
ringback ~ pick up

J{jus ] 1 l[;g; L]
38 ] disconnect
- no answer
0tf-hooK je= 85
ringback pick up
8.6 10.9
disconnect
‘ 38.1 no answer
_ busy disc.
start dialing 10.5 4.6
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i ASi0nIoTia

= “Evviapia”

= 90% 36.5 nuepec/eToc

= 99% 3.65 nuEPEC/ETOC

= 99.9% 8.8 wpeg/eToC
= Kalog ISP

= 99.99% 53  min/eToC

= 99,999% 5 min/€ToC
= TNAEPWVIKO OUOTNUA
= 99,9999% 32 sec/eToC
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