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NINAKAZ OPQN

RCS Rich Communication Services

PSTN Public Switched Telephone Network = Anpooio TnAepwviko Aiktuo Metaywyng
POTS Plain Old Telephone Systems

ATA Analog Telephone Adaptor = Metatponéag Avaloyitkol ThAedpwvou
IVR Interactive Voice Response = AAAnAemubpaotikl @wvntikr Altokplon
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UDP User Datagram Protocol
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MSU Multipoint Conference Unit

CSC Call Switching Center =Kévtpo Metaywyng KAfoswv

VC Virtual Circuit =Etkoviké KUkAwpa

MGCP Media Gateway Control Protocol = NpwtdkoAAo Znpatodooiag kot EAéyxou
Emikowwviog
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SDP Session Description Protocol
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QoE Quality of Experience

MOS Mean Opinion Score
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NEPINHWH

H mopolUoa epyaocia amoteAel pia PBiBAloypadikry HeAETn, avaAuon Kot
nieplypacdn tng texvoloylag VolP (Voice Over IP). Mpokettal yla pia texvoloyia véag
YEVLAG, N omoia xpnotpomnolel ta diktua IP yia tn petadopd dwvng pe uPnAr moldtnta
KoL XO(NAG KOOTOC KOlL EKTIHATAL OTL Ba QVTIKATAOTHOEL TO MOPASOCLAKO ThAEDWVIKO
oUoTNUa LETAYWYNG KUKAWMaTog PSTN.

Yto Keddlawo 1 yivetat pla avadpopry oto umdpxov mapadootokd Siktuo
tAsdwviag Kal plo eloaywyn otnv texvoloyio VolP, ta XapaKINPLOTIKA TNG, TOV TPOMO
Aeltoupyla NG, KaBwWC KAl TO UAIKO KoL AOYLOULKO TIOU XPELATETAL ylo VO AELTOUPYNOEL.
OAOKANPWVETOL LE [LLO TTOPOUGCLOoN TwV BETIKWY KL ApVNTLKWV XAPAKTNPLOTIKWY QUTHG TN G
ouyxpovng texvoloyiag.

210 KedpaAato 2 yivetal pa ocuvtopn avadopd o {NTAUOTO OPXLTEKTOVLKAG TG
texvoloylag kol mapouatalovral Ta MPWTOKOAA Tou xapaktnpilouv tnv texvoloyia.
Meplypadovtal to MPWTOKOAAQ emikowwviag kot onuatodooioc RTP/RTPC, MGCP,
MEGACO, SIP kat H.323 kot IAX2 OXETIKQ HE TNV OUVELOPOPA TOUG OTNV TIAPOXN
uTtnpeoLwV Tolotntog (QoS) kat eumetpiag (QoE), evw akoAouBolv peAéteg mepimtwong
VoIP pe to Aoyloptkd Skype kat pe to Aoyloptkd Viber kat cUykplon toug, KaBwg Kot
AaMeg Snpodreic VolP edappoyEg.

To Keddlawo 3 emMIKEVIpWVETOL Ot INTAMOTO OOPAAELNG KOL TEXVLKEC KOl
TIOALTIKEC TIOU TTOPEXOUV a0PAAELDL.

Yto Kedpahato 4 yivetal pla cuvtopn avadopd oto OA0 KAl OVATTUCCOUEVO
mVolP (mobile Voice Over IP), péca amod to XapakTtnpLoTKA TwV Bacikwy popdwv tou,
VoLTE kot VoWiFi, RCS kal tnv evomoinon toug IMS.

To Kepdholo 5 mpaypatelUetal gumoplka Intnuata the texvoloyioc VolP.
MapouoLaleTal N TPEXOUOA EUTTOPLKH TNG ala Kal oL LEAAOVTIKEG TIPOOTITIKEG TNC.

AkolouBoUv Ta ocupmepdopaTa outh TG PBLBAloypadKng HEAETNG Kol n

BiBAoypadia-Siktuoypadia mou xpnoLuomnolionkKe.
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ABSTRACT
This paper is a bibliographic study, analysis and description of VolP (Voice

OverlP) technology. This is a new generation of technology that uses high quality and
low cost voice transmission IP networks and is expected to replace the traditional PSTN
switching telephone system.

Chapter 1 gives an overview of the existing traditional telephony network and an
introduction to VolP technology, its features, how it works, and the hardware and
software it needs to work. It is completed with a presentation of the positive and
negative features of this modern technology.

Chapter 2 gives a brief reference to technology architecture issues and presents
the protocols that characterize the technology. Describe the communication and
signaling protocols RTP / RTPC, MGCP, MEGACO, SIP and H.323 and IAX2 on their
contribution to providing quality service (QoS) and experience (QoE), followed by case
studies VolP with Skype software and Viber software and their comparison, as well as
other popular VolP applications.

Chapter 3 focuses on security issues and techniques and policies that provide
security.

Chapter 4 gives a brief introduction to the growing Voice over IP (mVolP),
through the features of its two main forms, VoLTE and VoWiFi.

Chapter 5 deals with commercial issues of VolP technology. It presents its
current commercial value and future prospects.

At the end, the conclusions of the bibliographic study and the used bibliography

are showed.
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EIZATQrH

Ytn Sekaetia Tou 1990, pe tnv auyn tTng gupesiog xpriong tou Stadiktlou, n
£PEUVA TWV VEWV TEXVOAOYLWY OTPADNKE OTOV TPOTO HE Tov omoio Ba pmopovoav va
uetadoBboulv n pwvr) kat/n to video péow tou Stadiktuou (IP Siktuo) kuplwg yla Adyoug
Kootoug, emiboong tou OIKTUOU oAAA Kol gukoAlag otn SloAsltoupyio pe AAAEG
epopuoyég Sedopévwy. Auth n Texvoloyla eivol supUTEPA YVWOTH HE TNV OVOopaoia
VolIP (Voice Over IP). Mepl\apBAavel o YeVIKEC YPAUMES Ta €€RG Bripata: dlaomaohn TG
dwvNng r tou video oe mMakETA SE60UEVWY, HETASOONG TWV TIAKETWY QUTWY UECW EVOC
Siktuou IP mou Asltoupyel Pe PETAYWYN TTOKETOU Kal avadlataéng toug otav GpTavouv
OTO GKPO-TIPOOPLOUO TOUG. Me Tov TPOTIo AUTO, SUO XPNOTEC UIMOPOUV VA ETILKOLVWVOUV
opdidpopa xpnolHomoLwvTaC RXo Kal/r video o€ TpayHaTIKO XPOVO.

H texvoloyia VolP mou yivetat oloéva kat 1o SnuodiAng, epappoletal mAEov
Kol ota OlKTuo KWNTWV EMKOWWVIWY KOl OTASLOKA avIKaOwoTd Ta udloTAEVa
tAedpwvika Siktua, PLe apKETOUG XPNOTECG KOl ETXELPNOELG VO TNV ETLIAEYOUV KUpPLA YLal
TO XOUNAG TN KOOTOG, AAAG Kal yla TNV moLoTNTA Kol TNV gueAi€ia tng, Kabwe £xeL T
SuvatdTnTa VoL EVOWHOTWVEL EUKOAO Kol AAAOUC TUTIOUG SESOUEVWV.

To péMov tng mpodiaypddetal €€olpeTIKA €VOlWVO, €BKA OV OVOAOYLOTEL
Kaveic tnv paydaia avantuén Twv texvoloylwy tou Aladiktliou, Tng Kntng tnAsdpwviag

KaL TwV CUOKEUWV smartphones.
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1. VolP- Baowkég EvvoleG Ko LOTOPLKA avadpopn

1.1. lotopki avadpoun
MoAAd elval ta otadla e€€AENG TG tTNAedwviKNG emkowwviag amd tnv

edelpeon tTou TnAedwvou amo tov Alexander Bell to 1876 péxpl onuepa. Xta TEAN TOU
190u awwva, dnuoupyndnkav ta thAedwvikd cvotipata POTS (Plain Old Telephone
Systems) kot to Anpéoio TnAedpwvikod Aiktuo Metaywyng (PSTN), ta omola apeiyav thv
KAaoLlKA uTthpeoia petadopds dwvng e avaloyikod Tpomo (Bpakag, 2013).

To Anuooo TnAedwvikd Aiktuo Metaywyng (PSTN), Baciletal oto diktuo Twv
OUPUATWY XOAKOU Kot/f) OMTKWY Wwv Ttou dtacyilouv tov mAavntn. MExpL OXETIKA
npoodata ota PSTN n Spopordynon KANGewv Gpwvnc yvotoy PE PETAYWYH KUKAWLOTOG
TIPAYHUO TIOU OHMOLVE OTL O XPNOTNG XPnoluomololos €va ¢uaolkd i vonto KUKAwA
OTMOKAELOTIKA. Yl TNV SLAPKELD TNG ETUKOWVWVIOC KOl auto eixe oav amotéleopa
omaTaAn mMopwv Tou SIKTUOU Kal TEALKA LEYAAUTEPO KOOTOG(Bpakag, 2013).

To PSTN e&ehixbnke oto ISDN (Integrated Services Digital Network- Wndiako
Aiktuo Evomolnpévwy Ymnpeowyv) amd to 1988 kat £mewta. O 6pog¢ Wnodlakd
UTtoSELKVUEL WG N petddoon twv dedopévwy yivetal pe Pndlakd tpomo, o omolog
UTtEPEXEL 0€ TaxUTNTA Kal emidoon Tou avaAoylkol. O 6po¢ Alktuo UTtoSelkVUEL TwG Sev
TIPOKELTOL yla o oA ouvdeon onueiou-mpog onueiov, aAAd mephapPBavel 6Ao tov
€€OMALOMO ToU pecoAafel amo 1o TNAEDWVIKO KEVIPO UEXPL TOV TEALKO Xpriotn. Omolog
SLaBETEL QUTO TOV EEOMALOMO UTTOPEL VO TIPOYHOTOTIOLOEL KAROELG, AKOMO KoL Ao Kol
TPOG avaAoyLlKEC ouokeUgg, adol Tta Siktua Swacuvdéovral petaly (Wapoudakng,
2014). O 6poc Evomolnpévwy Yrinpeolwv SNAWVEL OTL eEvowuatwvel dwvn kot Sedopéva
otnv Bl ypauun, mpooBétovtag mapdAAnAo XOpOaKTINPELOTIKA, Ta omolo dev ntav
SlaBéopa otnv kKAaotkn thAedwvia (Mopndptong Av. 2000).

To ISDN mepAapBAvel TNAEMIKOWWVLIAKA TIPOTUTIAL TOL OTIOLOL ETLTPEMOUV TNV
tavutoxpovn Pndlakn petadoon ¢wvrg, video, Sedopévwy Kal GAAWY UTINPECLWV, OTIWC
glval ol mAnpodopliec xpEwaong, n extpomnr KARong, n mapouvciaon TG TOUTOTNTAG TOU
kaAouvtog (called ID) kat n avayvwplon kakoBouAng kAnong.

To ISDN Slakpivetal o Suo BaCLKEG KATNYOPIEG:

e Tn BRA (Basic Rate Access)- Baowkng NpoocBaonc: xpnoluomnoleital kupiwg amno

OLWTEC Kal Ukpa ypadeia. Npoodépovral oto xpriotn dVo kavaAia kivnong (B

channels) twv 64 Kbps to kaBe éva Kkat éva kavail onuatodooiag (D channel)

Twv 16Kbps. Ta 6uo B kavaAla eival avetaptnta petafl Toug Kal To KABe éva
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XWPLoTA, €XEL TNV duvatotnta va HeTadEPEL NXo Kol GAAa dedopéva 1 Kal va
ouvduaotouv dptavovrag ta 128 kbps. Etol, og pia ypapuun ISDN eival duvato va
uTtapxouV 2 SlodopeTikeC TNAEPWVIKEG CUVSLAAELELC TaUTOXPOVA.

e Tn PRA (Primary Rate Access)- Mpwtelouoag npocBaong: xpnoluomnoleital ano
UEYAAEG ETALPELEC KAl opyaviopoUG. MpoodEpovTal 0To XproTh TPLAVTO KOVAALL
kivnong (B channels) Twv 64kbps kat éva D kavait onpatodooiag twv 64kbps.
Etol, umapyel duvatotnta tautoxpovng mpaypatonoinong 30 SiadopeTikwy
tAsedpwvikwv cuvblaré€ewy (Cole & Rosenbluth, 2001) (Moundptong Av. 2000).

H paydaia texvoloylky €€EMEN Kol Ol AUEAVOUEVEC QVAYKEG TWV XPNOTWV
obnynoav otnv wooywyr MG véag tTnAedwViKng umnpeoiac. Mpokettal yia to Voice
over IP (VolIP) | tnAedwvia péow Aladiktuou, n omoia pmopel va oplotel wg to ouvolo
TWV TEXVOAOYLWV TIOU XpnoLpomolouvtal yla va ipoodepBel dwvntiki emkovwvio oe
TIPAYHOTIKO XPOVO, HE KOAN TOLOTNTA, UE EAGXLOTO KOOTOG, HEOW Tou Internet Protocol
(IP) Boolwopévn otn HeTaywyrn TOKETWY OeSOpévwv TOU umootnpiletal amo To
Awadiktuo. Méow tng VolP texvoloyilog pmopouv emmA£oV va amooTtéEAAovTAL LnvOuaTa,
video, fax kol yevikOtepa apyeia YE TN XPHON TWV TEXVOAOYLWV Kal UTTOSOUAG Tou
Awadiktvou.

lotoplkd n mpwtn ¢popd mou Eyve avadopd oe VolP mpwtdkoAa ntav to 1973,
omou ulormou)Bnke Network Voice Protocol yia T petddoon onuatwy ¢wvhg mavw omo
IP Siktua amo tnv diktuo APRANET.

To 1995, €kave TNV EUPAVIOH TOU TO TIPWTO SIKTUAKO AOYLOUIKO TNAEPwVOU amo
tnv etalpia Volcatec kal to mpwto IP thAédwvo To omolo XpnoLLomoloUoE KAPTO NXOU
Kol pkpodwvo, aAld kot modem, Aoyw EAAeldnc eupulwvikng Stabeouotntag. Ouwe n
nioldtnTa pwvng ATV UTTOSEECTEPN TNG KAAOLKN G TNAEDWVLKNAC ETLKOWVWVIAG.

H otadlakr amodoxn TnG umnpeciag amo To eupy Koo 0dAYNOE TNV KATOOKEU
OUOKEUWV TIOU UTOOTNPL{oUV TNV emiKowvwvia amd umoAoylotr] o tThAédwvo Kol omo
tAédwvo ot tnAédwvo. Ol TNAePwVIKEG KANOELC yivovtal amd omolovdnmote o€
omolovénmote, eite apBuoug VolP, eite apBuolg tnAepwvou PSTN. H e€€AEn tou
AladIKTUOU, A0 EVOUPUOTO O OCUPUATO EMETPEPE TNV ETUKOLVWVIA KOL TWV KLVNTWV
tAedwvwy pe VolP, n omnoia amotelel tnv mVolP texvoloyla. Etol, onuepa yivetal
AOyo¢ yla Taxutatou¢ puBuolg avamrtuéng tng VolP texvoloyilag kal to PEAAOV TNG

npodlaypadetal guoiwvo, edIk@ av cuvumoloylotel n Video over IP texvoloyia, n
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omola akoAouBel tnv (6ta Aoyikn e tnv VolP pe tn dtadopd OTL XpnoLUoToLELTAL YIa TNV

uetadoon mAnpodopiag video mavw amnd IP Siktua. (Moumndptong, 2003).

1.2. Texvoloyia VolP
Onwg etmape n texvohoyia VolP unootnpilel tn petadoon dpwvng mavw omo ta

IP Slktua. Juykekplpéva, pe tn Bonbela twv MPWIOKOAWY ALaSIKTUOU TO OVAAOYLKO
onua tng avbpwrivng pwvng LETATPENETAL 0 PNPLOKO O KL ETELTA CUUTLEIETAL OF
niakéta IP mou 6popoAoyouvtat oto avtiototyo Siktuo. Mpaktikd, yivetal evomoinon twv
STV WV dwvNG Kot SeSOUEVWY, EVW UTIAPXEL N SuvatotnTa evowpatwaong email, video
Kol GAAWV SLOSIKTUOKWY EPAPLOYWV.

Ektdg amd ta mpwtokoAAa Aladiktuou, otnv texvoloyia VolP cuppetéxouv Kal
TPWTOKOAAQ onuatodoaoiag, Ta omoia oToxXo £XoUV va gykabloTouv Katl va tepuati{ouv
uLo KA on.

H texvoloyia VolP eival Kat@dAAnAn yla T CUYXPOVEG OVAYKEG ETLKOWVWVIOG
TIOAUECIKWY Sedopévwy. MEow pLla TUTIKNG oUvdeong oto Aladiktuo, omoloodnmote
XPNotNG Mmopel va emikowvwvnosl Kot TNAEPWVIKA OSiXw¢ EMUTAEOV  OLKOVOULKNA

ermBapuvon (Moumoptong, 2003).

1.3. TnAsdwvia petaywyng KUKAWHOTOG Vs TNAEPwWVia PETAYWYN G TTAKETWY
Metaywyn ovopadletal n dtadikacia n omnoila séaodalilel otL ta dsdopéva Ba

$TAOOULV 0TO CWOTO MPOOPLOUS TouG. OL SUO TILO GUXVA XPNOLUOTIOLOUEVEC TEXVOAOYLEC
LETAYWYAG ELVOL N UETOYWYI KUKAWUATOG KOl N UETAYWYH TIAKETWY. O oxedlaouog, n
vlomoinon Kol N mMoLoTNTA TWV THAEGWVIKWY UTNPECLWY £EapTATAL GUECA aTtd TNV
TEXVOAOYLO LETAYWYNG TIOU XPNOLUOTIOLOUV. 2TO Iopadootako thAepwvikd Sdiktuo PSTN
xpnowormoleital to O&IKTUO HETAYWYNAC KUKAWUOTOG, €VW otnv TtexvoAoyio VolP
xpnouloroleital to Siktuo petaywyng nakeétwyv (Wapoudakng, 2014).

H emikowwvio HEow PETAYWYNG KUKAWLATOC QTTALTEL TO ETKOLVWVLOKO LOVOTIATL
avapeoo oe SU0 oTtaBuoUC va eival Slapkwg evepyo, Kal TepAapBavel Tpelg GAOELG:
0. TNV AMOKOTAOTACN TOU KUKAWHATOC, B. TNV peTadopd Twv Sdedopévwy Kal y. TNV
amooUvdeon Ttou KukAwpatog. H petadopd twv Sedopévwv xopoktnplletal wg
Stagpavng, adol ta Sedopéva dev emidexovral Kapla emefepyacio mpwv 1 KATA TN
SLEAeuon Toug amod to SiKTuo. AUTO TO KUKAWULO TIOPAPEVEL EVEPYO KaB’' OAn tn Slapkela

™G emkowwviag Twv KOpPwv, akopa kot otav dev avtoAhdccouv Oebopéva. H
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G€olEUON TWV ATOLTOUEVWY TIOPWY €lval AIMOKAELOTIKN KoL OTOV OEV UTAPXEL OVAYKN
xprong, autol eivat adpaveic. H anddoon piag TETolou €idoug HeTaywyng ival eyyunuévn.
Katda tn petaywyn KUKAWPATOC, n dlaipeon tou mopou elpog {wvng (bandwidth)
umopet va yivel eite pe MoAumAetia pe Awaipeon uyxvotntag (FDM-Frequency Domain
Multiplexing), eite pe MoAumAstia pe empeplopd xpovou (TDM-Time Division Multiplexing).
Y10 mapadoolakd tnAsdwvikd Siktuo, ta Kévtpa Metaywyng KAnoswv (Call
Switching Centers) avalapBavouyv tn oTypn tng KARong tn S€opeuon Kal tn Snuoupyla
TOU KUKAWHOTOG, eVw Ol TNAEPWVIKEG OUCKEUVECG elval CUMPBOTIKEG, Xwplg emutAéov

duvatotnTeg.

AnhEc TNA CUCKEUED SHeNEt

@

Ewkova 1: AlKTUO HETOYWYAC KUKAWUATOG.

To S6IKTUO HEeTAYWYNG TIAKETWY apxlkd tepoyilel ta mpog petadoon pnvupato o€
TIAKETA UKPOU aplBuou bytes, ota omoia mpootiBetal Kat n emikedaAida pe otolyeia Tou
OIMOOTOAEQ, TOU TIAPAAATITN KoL TOU TPOMouU Slaipeong Kot énetta nmpoonabel va Ppel Tnv
Sladpoun pe to eAdyloto KOotoG oto Siktuo. To KOOTOG uToAoyiletal eite oe aplOuo
oApatwv (Hops), eite oe avapevouevn kabuotépnon r oe AAAa PETpa. Ta MPWTOKOAAQ
onpatodooiag ival umelBuva yla TNV avayvwpLlon TtTng UNNPEeciag Kol Tou TEALKOU otabpol
MPoOopPLopol. Ta TAKETA XPNOLUOTIOLOUV TOUG TIOPOUC TOU OIKTUOU HOVO OTav TOUG
Xpelalovtal Kol OXL QmMOKAELOTIKA. e TMEPUTTWON TAUTOXPOVNC (ATNONG TWV TOPWYV,
epapudleTal KATOLO CUYKEKPLUEVN TIOALTIKY Xpriong toug. Otav dev unmdpyxouv SlaBéaiuol
TOPOL, UTIAPXOUV aTIWAELEC, KABUOTEPNOELC KAl YEVIKOTEpA Oupdopnon Ttou SikTuou
(KuptaZomouhou, 2011).

H petaywyn makétwv avolappfavel Suo onuavtikeg Aettoupyieg, tn dpopoAoynaon
KoL TNV mpowdnon. H Spopoioynon kabopilel tn dtadpoun mou akoAouBel To MaKETO amnod
TNV TPOEAEUCN OTOV TPOOPLOMO. Ol CUOKEUEC SIKTUWV TIOU TN SLEKTEPALWVOUV £lval oL

Apopoloyntég (Routers). H mpowBnon eival n peTakivnon MOKETWY Ao HLO. ELOEPYOLEVN
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{evén otnv Kat@AAnAn etepyopevn Tev€n. Ol CUOKEUEG SIKTUWV TIOU TN SLEKTTEPALWVOUV
gival eite ol ApopoAoyntég eite ol Metaywyeig (Switches).

Yniapyouv duo Baaotkol péBodot mpowbnong unvupatwy, n pEBodoc pe Autoduvapa
MNakéta (Datagrams) kat n péBodo¢ pe Ewkovika KukAwpata (Virtual Circuits)
(Aylopupylavakng, 2007).

Me ta autodUvopa TOKETO n mpowbnon yivetat avaloya pe tn SlevBbuvon
T(POOPLOKOL, N omola eUMEPLEXETAL O KABe TOKETO KAl XPNOLUOTOLEiTOL yla va
npocdloplotel 0 emopevog KOpPBoG. Ta autodUvauo OKETA aKOUO KOl av €XouV Tov i6lo
T(POOPLOYO, eVOEXETAL Vo PNV akoAouBolUv OAa tnv Sla Stadpour. Etol, Umopel va
KoTtadTAcoUV He GAAN OEPA Ao QUTHV TIOU apXLKA amectdAnoav. EMopévwg, mpénel va
tomoBetnBouvV ek VEOU aTnv apxLkn Toug Stataln.

Kata tn péBodo ewkovikoU KukAwpatog (virtual circuit), mpwv tnv amootoAn tTwv
TIOKETWY arnokabiotatal éva otabepo vonto KUKAWHA HETAEY QIMOCTOAEQ KOl TIOPAAATITN
amo Omou Ba TEPACOUV OAA TO TIAKETA TTOU adopoUV LI GUYKEKPLUEVN ETLKOWWViO. H
Stadpopn Twv makETwv Kabopiletal € apxnc KoL MopapEVeL oTabepr], WOTOU va SLAKOTIEL N
gMKoVwvia Twv dUo akpwv. OL evdldpeoot koppol (Metaywyeig) eivatl umevBuvol amAd Kot
MOVO yla Th Ipowbnon Twv HnVUpdtwy. Asv amartteitol va AdBouv Kopld anodaon Ki £Ttol
6¢e SlaBétouy kapLd mAnpodopia yla Tnv Katdotacn tou Siktlou.

YTa MAEOVEKTAMATA TOU SIKTUOU UETAYWYNG KUKAWUATOG cupmeplhappavovtal to
otaBepd Kol CUYKEKPLUEVO £UPOC WVNG LETALY TWV OTABUWY EMLKOWVWVING KL ETTO LEVWE N
otaBepn molotNTa TNG Unhpeoiag kot n aflomiotia. KuploTepo UELOVEKTNUA TWV SIKTUWV
HETAYWYNG KUKAWPaTOG eivol n eA\tng Staxeiplon twv moépwv tou Atadiktiou.

ATO TNV AAAN, Ta SiKTuo LETAYWYNG TIUKETWY UTIEPTEPOUV OTOV OLKOVOULKO TOUEQ,
MLOG KAl TO KOOTOG Tou¢ elvat xapnAo, aAAd mapouolalouv XapnAr moldTnTo UNNPECLAg O
TIEPUTTWOEL oUUPOpnonG. Elval bavikd yla tn UETAS00N CUVEXWV CNUATWY HE HEYAAN
Slapkela, OMwg sivat n petadoon pwvrng oto TNAEPwWVIKO SIKTUO Kal n HeTAdoon €lKOVACG

(Aylopupylavakng, 2007).
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Ewkova 2: AIKTUO PETOYWYH G TIOKETWV.

1.4. Aettoupyia VolP
H tnAedwvia VolP ocav uninpeocia ektelel tn petadopd Sedopévwv dwvng and akpo

o€ AKpo.

Ta avaloylkd nxNTika onpato tng avlpwrivn dwvng petatpénovial oe Pndlakd
nakéta mAnpogdopiag, ta onoia propolv va petadoboulv oto Aladiktuo. ETol pe pia TUTikn
ouvSeon AlaSiktUou prmopel KATOLOC vl payUaTonolel Swpedv TNAEDWVIKEG GUVSLOAEEELG
XPNOLUOTIOLWVTAG TOo KATAANAO Aoyloptko. To VolIP sivatl pa avepxdpevn texvoloyia, n
omola pnopel va Kuplapyxnoel, adou e TN Xpron Kal TV eEATMAWOT TNG MAPOAKAUIITOVTAL OL
tNAepwWVIKEG €TALpElEG KOl N ouVEPOUN O AUTEC. Agv amokAsietal oto PEANOV N Texvoloyia
QUTH VO OVTIKOTAOTACEL MANPWG TO UTIAPXOV TNAePWVIKG oUOTNUA, HETATPEMOVIAG TOV
TLAYKOOULO LOTO o€ £va eviaio 6(KTUO, e TTOAAEG UTINPEDILEG, AVAUECSA TOUG Kol TN PeTddoon
dwvne.( Hersent & Petit, 2005).

Mapakdtw mapouctdlovral Ta Baoikd mpoiovia VolP mou kaBiotouv duvatr thv
enitevén VolP kAfoswv. Oa akolouBroel n meplypadr Twv TPWTIOKOAAWVY Kol TNG
OPXLTEKTOVLIKAG TIou uTtootnpilovtal otnv texvoloyia VolP, kaBw¢ Kal mapdyovteg mou
npénel va AndBouv unodn kot va meplopilovral pe okomo tnv PEATIOTN Asttoupyia.
AkolouBel £€va amlomolnuévo Slaypappa mou SeiXVEL CUVOMTIKA TN AslToupyia evog

ouotnuartog VolP otnv mAeupad tou xpnotn (Aylopupylavakng, 2007).
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Ewkova 3: Aettoupyia tou VolP cuoTtApatog otnv MAEUPA TOU XProTN.

JTov amootoAéa n pwvr Tou XpHotn apxtka Pndlomoleital, SnAadn xwpiletot
0f WIKPA TUAHaTa GwVAC, Ta omola HeTd cuprmiélovtal otov encoder (kwdikomolnth).
H £€obo¢ tou kwbdikomowntry (encoder) eival cupmiECHEVA KOPUATIA GWVAC TOU
ovopalovtol frames (mAaiolwa). Xtn ouvéxela otov packetizer €va 1 meploocotepa
frames maketdpovtal kat amotedoUv to ¢Poptio (payload) evog makétou. TEAOG
nipooTiBevtal ol eMIKEDAAISEG TWV TTPWTOKOAAWY, dnAadn oL mpocBeteg MAnpodopieg
TIOU ¥pnoldomolovvtol ywa tn petadoon (6mwg RTP/UDP/IP) Kol TO TOKETO
OITOCTEAAETOL OTOV MOPAAATITN HEOW VOG IP SikTUOU.

Jtov moapalnmtn o depacketizer avaktd to ¢optio Twv IP makétwv Tou
neplExouv ta Sedopéva Ppwvng kot tomobetel ta frames o éva YWPO TPOCWPLVNG
anoBnkevong, tov kataxwpntn (buffer). O buffer tadpapartilel onuaviikd poio otnv
g€alewdn tou jitter, SnAadn tne Stakupovong TG KOBUOTEPNONG TWV TIAKETWY TIOU
Aappavovtal kot yla to Adyo autd ovopaletal jitter buffer. Eva frame mopapével otov
buffer puéxpl Tn oTLYUN TIOU TIPETEL VA ATTOKWELKOTOLNBEl, OMOTE KOl amOCUTLELETAL
pe tov KatdAAnAo decoder (amokwSIKOTOLNTH), LETATPEMETAL OE AVOAOYLKO GOl KO
TteAKA og Nxo. MNpodavwe, o KWSLKOTIONTAG KoL 0 amokwdikomolntrg adopouv iSlou
tomou (oupBotr) Cuumieon Kol AOCUUTECN KOl GUVOETOUV TOV XPNOLUOTIOLOUUEVO

CODEC.( Hersent & Petit, 2005).

1.5. Xapaktnplotikad VolP
To MO yVWOTO YOPOKTNPLOTLKO TG TEXVoAoyiag VolP gival To onuaviikd 0LKOVOULKO

0deNoC OUYKPLTIKA UE TNV KAaolk tnAedpwvia. OAec oL KAAOELC, AOTIKEC/UTIEPAOTLKEC,

S1ebveic, ol KANOELC TTPOC KIvNTA oToLXi{ouv ouCLaoTIKA gAdxlota 1 kKaBoAou. Ot KAROELG
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peTafl xpnotwv Tou iSlou mapdxou cuvHBWG TMPOYHLATOMOLOUVTOL EVIEAWG Swpeav. Agv
glval auTto To HOVASIKO XAPAKTNPLOTIKO YVWPLOHA OUWC TNE TeXVoAoyiag VolP.

H mowotnta tng enikowvwviag eival puBuLlopevn. OL XpnoTeG HECW TWV TEPUATIKWV
OUOTNUATWY HIopolV Kal gAéyxouv tnv avtaAlayn twv dedopévwv. Etol, emAéyouv yla
napadelypa to péyebog ouprnieonc twv SeSopévwy e KPLTHPLO To VPO {wvng Tou SIKTUOoU
1 To €ldo¢ KaL Tnv moldtnTa TNG MAnpodoplog mou petadidetal.

H eykataotaon kat n Slapopdwon tou Siktvou VolP eival moAl eUKoAn Kot
KaBolou Samavnpn, adol Sev amaltel emutAéov KaAwdiwon kal mapéxel v eveli€ia
TPOGONKNG VEWV XPNOTWY, VEWV TEPUATIKWY KOL EMEKTACEWV.

Ta diktua VolP cuvodelovtal and eUKOAEG Kal TPAKTIKEG SlemadEg xpriotn. Me tov
TPOTIO AUTO, KoL £vag armAOg xpnotng puBuilet kat Staxelpiletal elkoAa to TNAEPWVLIKO TOU
ocuotnua, Tn Asttoupyia 1 tv e€EALEN TNG SUVBLAAEENC TOU K.Q.

Napéxetat epApAAn e€UTNPETNON OTOUG XPROTEG Twv VoIP SIKTUwy, OTWG N AEeon
avVayvwpLonG TOUTOTATOG TOU KaAouvta, n KoAUTepn kataypadn ELOEPXOUEVWV Kol
g€epyouévwv KANoswv, o tnAedwvntng, n Suvatdtnta neplaywyng, kabwg n umnpeocia
Slebvoug neplaywyng (International Roaming) mapéxet tn duvatdtnta va yivetal xprion tou
KlvntoU thAedwvou evw Bpioketal KAmolog oto e€wteplko. Otav BplokeoTE 0TO EEWTEPLKO,
uropeite, péow TNG SlEBVOUC MEPLOYWYNG, VA KAVETE Xpron OAwV TwV UNNPECLWVY TIOU £ival
Sla0éotpeg otnv EAGda (m.x. kAfoetg, SMS, MMS, umnnpeoiec dedopévwy, KAL), ektpomn)

TWV KAOEWV OMOUSATIOTE 0VA TOoV KOGHO, avopovh KARong, k.o.( Aytopupylavaknc, 2007).

1.6. YAO tou VolP diktuou
H dour tou VolP &iktuou eival mapopola e autr tou dnpoéciou thAedpwvikol

SikTUoU petaywyng KuKAwpatog (PSTN) kot mapEXel mOPOLOLEG AELTOUPYLEG LE QUTO.
Ta pépn mou anaprtilovv éva npotumo VolP Siktuo sivat:
1. ATA (Analogue Telephone Adaptor)
2. VolP cuokeugg (IP Phones, Softphones)
3. USB phones
4. |IP PBX (VolP tnAedwvika kévipa)
5. VolP Gateways, Gatekeepers
6. Aiktuo IP
7. Session Border Controllers (SBCs)
‘Exouv avarmtuytel VolP cuokeu£g, aAAd XPNOLULOTOLOUVTAL KAl KATTOLEG OUUPATIKEG

Je okomo va e€umtnpetouv tnv VolP tnAedwvia (Sauter, 2017).
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Ewova 4: MNpotumo VolP Siktuo

1.6.1. ATA (Analog Telephone Adaptor)
O ATA, Metatporéag Avaloykol TnAsedwvou, sivat pia ami cuokeur mou KUpLa

AelToupyia TNG elval va PETATPEMEL TV avBpwrivn dwvn O TAKETA SES0UEVWVY KAl TO
avtiotpodo. Emtpémnel tn olvoean Hlag KAAOLIKN G TNAEPWVLKAG CUCKEUNG UE VOV
uToAoyLoTH 1 he TV mapoxn Internet yia xprion VolP. OucLaoTtikd, To avaAoylko Gra oy
Aappavet and 1o KAaokd TnAEdwvo, To petatpemnel o€ PndLakd. Ou ATA Sev e€umnpetouy
QTTOKAELOTIKA Kol LOVO Ta avaloyikd TnAEbwva, aAAd Kol cUOKeUEG Omwc fax, modem kai
AaM\a. Nepiéyouv mUAeg FXS rj/kat FXO (foreign exchange subscriber / foreign exchange
office). Tat FXS kat FXO eival to ovopata twv Bupwv Tou XpnoLponolouvtal armo Tig
AvaloyikEg TNAePwVIKES ypaupEC (emiong yvwotég we POTS — Plain Old Telephone Service,
SnAadn armAn maAld tnAedwvikr untnpeoiay).

FXS — H Sienadn Foreign eXchange Subscriber gival n 8Upa mou mpaypatikda
TIAPEXEL TNV OVAAOYLKN ypapur oto cuvSpounth. Me dMha AdyLa, sival n ‘ipila otov toixo’
TIOU TTOPEXEL TO GO ETIIAOYNG, TO PEUUA TN UIMATAPLAC KAL TNV TACN TOU KouSdouviouou.

FXO — H diemadn Foreign eXchange Office eival n BUpa mou AapBavel tnv avaloyikn
ypopun. Etval n mpila oto tnAédwvo 1 otn cuokeun dag, N n npila(eg) oto avaloyko
tAedwvikd oag cvotnua. Napéxet Yo EVOELEn oNKWUATOG/KATEBACATOC TOU 0IKOUGTIKOU
(kAelowo Bpoxou). Adyw Tou OtTL N Bupa FXO BplokeTal MAVW OE LA CUCKEUT], OTIWGE £va
dat n éva tnAédwvo, n tedeutaia amokaleital cuyva ‘cuckeun FXO'.

Ta FXO kat FXS cuvdualovtal mavta, Onwc (ia apoevikr He pia OnAukn nipila.
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Xwplig PBX, éva tnAédpwvo ouvdéetal amneubeiag otn BUpa FXS Tou mapExel yLa
etalpeia tnAedpwviag.

Yriapyxouv TTOAAEG EVOAAOKTLKEG TIPOTACELG OTNV ayopd, oAAA 0 aplBuog Twv Bupwv
Ethernet, FXS kal FXO Ba kaBopioel To k6oTOC¢ ToUu ATA KoL TO TOCEC YPOUUEC Ba cuvdeBouv
HEow Tou ATA. Ta XapaKTNPLOTIKA QUTA lval GNUOVTLKA YLa TV OLKLaKn XpAon, aAAd oAU

TEPLOOOTEPO YLa TIG emixelpnoelg (Kupltalomouiou, 2011).

FEY

LAN g

FE5

WalP .

.-

Prozy Senver VolP ATA

Exicling PBX

Ewova 5: Meplypadn tou ATA

1.6.2. VolP ouokevég (IP-Phones, Soft-phones)
Ta IP-phones poldlouv TOAU He TG KAAOWKEG TNAEDWVIKEG OUOKEULEG, adou

SL00étouv HIkpOdPWVO, AKOUOTIKO Kal MANKIpa. EmumAéov Opwe, eival e€omAlopéva e TO
KOTAANAO UALKO Kot AOYLOULKO, WOTE VA TPAYHOTOTOLOUV KAAOELG LECW TOU AladIKTUoU Kot
n Siemadn xprong touc sival apketd e€ehypévn. Ta IP-phones cuvdéovtal aneubeiag oe
pLo BVpa Ethernet evoc router kat emikowvwvoUV e pia tUAn VolP. Emopévwg, gv amattoly
ouvSeon pe umohoylotn 1 KOTAMNAO Aoylopko. AmotedoUv KATL EVOLAUESO AVAUECSO OTO
napadoolakd thAébwvo kat to soft-phone. Yrdapyouv moAEG Slodopetikég emhoyEg IP-
phones mou map£XouV OTOUG XPHOTEG MOLKIAEC AELTOUPYLEG Kal SUVATOTNTEC.

Mua apadiayn tou IP-phone gival éva IP-phone WiFi. Autd ouvbdéetal aoclUpuata
oto Awadiktuo.

Ta softphones eival Aoylopko mou amattel €vav umoloylotry i Smartphone pe
ouvbeon oto AlaSiktuo Kol Packd €EOMALOMO HXOU, OMWG KAPTA NYOU, nxela Kal
MIKpOdWVOo. ETUTPEMOUV OTOUG XPNOTEC VA  TIPAYUOTOTMOWOUV TNAEPWVIKEG KANOELC
aneuBeiog amdé tov umoAoywot | To smartphone toug. Ta softphones ouvééovral

OUXVOTEPO OE KLVNTOUG KOL OLKLOKOUG XPNOTEG. ITIC ETULXELPNOELS, TOV TEAEUTALO KOLPO Ta
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softphones Tteivouv va avtikataotioouv ta Tmapadoolakd thAédwva ypadeiov Kal
amokaAouvtal cuyva Soft Clients.

OL xprotec BplokovTal AVTIHETWITOL E TO EPWTNUA TIOLO Ao Ta dVo elval KAAUTEPO
KOlL TTIOLO VO TPOTLUACOUV. H ammdvtnon o€ autd To EPWTNUOTIKA €€QPTATAL AUECA ATO TLG
OVAYKECG KOl TIC TMPOOSOKIEG TWV XpnoTwy. Xta TAsovektnuata twv IP phones avAkel n
guyxpnotia Toug, n HoviUn ocuvdeon Toug e to Siktuo IP kot n avaloyia Tng eUKpivelag Twv
NAePwWVIKWY KANCEWV HE AUTEC TwV Ttapadoaotakwy TNAedwvwy (KuplalomovAou, 2011).

Ta Soft phones, and tnv GAAn, mapéxouv eueli&ia oTOUG KIVNTOUG XPHOTEG LECW TWV
laptop N Tou Smartphone toug, €xouv ouvnBw¢ YAUNAOTEPO KOOTOC Kol &gv amatolv

e€elblkeupévn eykatdotaon.

Ewkova 6: IP-phones, Soft-phones

1.6.4. IP PBX (Private branch exchange)
MpOKeLTal ylot AOYLOMLKO TIOU UETATPETEL EVAV UTIOAOYLOTH O TNAEPWVIKO KEVTPO,

Kol elval KatdAAnAo va xpnoldomolnBsl amo WIKPEG N UEYAAEG ETULXELPNOELS, WOTE VA
Saxelpifovral tic VolP kAnoelg. Elvol ouclaoTikd O TPOMOG LE TOV OTMOI0 OL XPHOTEG
TIPOLYLLOTOTIOLOUV TNAEPWVIKEG KANOELG XPNOLLOTIOLWVTOG £VA KEVIPLKO CUOTNUO HETAYWYNG
KoL OXL TIOAAEC aveEdptnteg TNAEDWVIKEG YpaupéG. Elval oxedlaocpéva va xelpilovral
OMOTEAECUATIKA TNV Klvnon UeTofU KABOe emUépouc oTaBUOU HECA OF LA OUYKEKPLUEVN
emixelpnon Kat va Aettoupyolv wg MUAN mPog To £€wTepkd Siktuo. Ta mio Stadedouéva
tétolou eidoug Aoyloutkd sival to Asterisk tng etapiag Digium, to 3CX Phone System, to
Dialexia, to Trixbo.

Ta IP PBX mapéyouv enumAéov DeTKA XAPAKTNPLOTIKA ard autd twv PBX. Ta PBX

(akopa kot Ta mapadoolakd) umootnpilouv TAUTOTNTA KAAOUVTOG, KANOCELG TPLWYV SPOUWY,
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https://en.wikipedia.org/wiki/3CX_Phone_System
https://en.wikipedia.org/wiki/Dialexia
https://en.wikipedia.org/wiki/Trixbox

npowbnon kANoewv, voicemail k.A.t. OAd QUTA HETOTPEMOVIOL OE TILO «EEUTIVEGY

AeLToupyieg pe T xprion Twv IP Sikthwv.

IF PEX

YOI Gateway

Analog Phones ﬁ !

F’r'cr'es

Ewkova 7:iP PBX

Ta BETIKA XOPOAKTNPLOTIKA Twv IP PBX Kal T MAEOVEKTAMATA OO TN XPHON TOUC
KUuplwg Evavtl Twv cuppatikwy TNAEPWVIKWY KEVTPWY cuvoilovtal mapaKATw.

To IP PBX glval oAU 1o eUKOAO OTNV gyKaTACTACHN Kal pUBULON amo £va LBLOKTNTO
Aedwvikd cvotnua. Adou Aeltoupyel WG AOYLOUIKO O €vav UTIOAOYLOTH Hmopel va
afloTolioeL TNV KavotnTa emefepyaoiag Tou umoloylotr, tne Stemadng xpnotn Kot Twv
Aeltoupylwyv TOU UumoAoylotr). OmoloodNTMoTE €xeL eumelpia otn SIKTUWON KoL OTOUG
UTIOAOYLOTEG UTMTOPEL VAL EYKATAOTAOEL KOL VO cuvTnpnosel £va IP PBX. Avtifeta, éva L&LOKTNTo
tAedwvikd olotnua amattel ouxvad £vav EYKOTOOTATN €KMALSEUPEVO O OUTO TO
OUYKEKPLUEVO clOTNUAL.

H Swaxeiplon) tou eival eukoAdtepn Aoyw Sadiktuakng i GUI Siemadng xpriong, Ue
v omola ot cuyxpovol xproteg tou Aladiktiou eival moAl efokelwpévol. Avtibeta, Ta
WLoktnTa tnAedpwvika cuotuata dtabétouv SUokoAeg Slemadég XpnoTn, oL omoleg cuxva
oxeéLaovtal yla MOPOUETPOTOLNGCN HOVO ammd TEXVIKOUG TWV CUYKEKPLUEVWY TNAEDWVLKWV
KEVIPWV.

Me éva IP PBX kaBiotatat g0koAn n mpooPfacn oe €vav mapoxo VolP yua
UTLEPOLOTIKEG Kal SleBveig kKAnoelg. H pnviaia efolkovopnon sivat onuavtikn. EWSka av ot
Xpnoteg elvol etalpeleq Pe UMOKATOOTAMOTA, UMOPoUV eUKOAA va OUVOECOUV TO
amopaKkpuouéva IP PBX Kal va mpayatomnmololV Swpedv ECWTEPLKEC TNAEPWVIKEG KANOELC.

‘Eva IP PBX emutpénel tn ouvbeon IP-phone amneuBeiag oe pia tutukny Bupa Ethernet,
n omoia cuvnBwg UTIAPXEL Kal HoLpAleTal e ToV apakeipevo umoloylotr. Ta soft-phones

gykaBiotavral aneubeloag oe utoAoyLotH ouvleSepévo e TO TOoTkO Siktuo. Me Tov Tpomo
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auto, etaleidpete n emumpoobetn koAwdiwon tou thAedwvou Kal kabiotatal MoAU To
€UKOAN N mPooBNkKn 1 n LETAKIVNON TWV EMEKTACEWV.

Ta IP PBX Bagilovtal oto avolkto nmpotumo SIP. Kabe xpriotng umopel va cuvdudoet
KOLL VO OVTLOTOLYLOEL OToLlodNTIoTE UALKO 1| AoyLopLko tumou SIP pe omolodnmnote IP PBX mou
Baoiletal oe SIP, gite ival BUpa PSTN f mapoxog VolP.

Ta Bloktnta  thAedwvikd Kévtpa Telvouv va Efemepootolv. H mpoobnkn
TEPLOOOTEPWV TNAEDWVIKWY YPOUUWY N EMEKTACEWY ATOLTEL ouxvd damavnpeg Hovadeg
UALKOU. 2€ OPLOUEVEG TIEPUTTWOELG QTTALTEITAL €va EVIEAWC KalvoUpLo ThAEPWVIKO cUoTnUa.
Aev cupBaivel katL TéTolo pe éva IP PBX. Evag umtoAoylotrg €xel Th Suvatotnta va Xelpiletal
gUKOAA €vav peydAo aplBuo tTNAEPWVIKWY YPOUUWY KOl EMEKTACEWY, OMAQ KAl LOVO HE
TNV PO KN MEPLOCOTEPWY CUCKEUWV oUVOESeUEVWY 0TO ToTiko Siktuo (KuplalomolAou,
2011).

H meplaywyn kat n dtadikacio tng eUKOANG petakivnong ypadeiwv €xouv yivel oAU
Snuodeig. Auotuxwg Ta apadoatakd PBX xpeldlovTal TPOTOMOLOELC KOl EMEKTACELS YLOl
va tonoBetnBouv oe véa B€on. Me €va IP PBX o xpriotng am\wc maipvel To ThA£dwvo Tou
0To VEo Tou ypadeio. Emiong, ol KANOELC UTTOPOUV VA EKTPATIOUV OTIOUSHTIOTE OTOV KOOWO
AOYW TWV XAPOAKTNPLOTIKWY TOU MPWTOKOAAoU SIP.

Me €va IP PBX n xpnotikotnta tou thAedpwvou eival kaAutepn. Ta thAédwva SIP
elvat mio edxpnota, adol OAec oL Aettoupyieg ektehoUvtol eUKOAO Ao €va GpLAKO Tpog To
xpnotn GUL. EmutAéov, ol Xpnoteg £xouv KOAUTEPN EWKOVA TNE KATAOTAONG TwV AAwv
ETIEKTAOEWY, TWV ELOEPYXOUEVWV KANCEWV, TWV OUPWV KANCEWV KAl TNG Tapouciag LEoWw TwV
TEEAATWV.

To apvNTIKA XaPaKTNPLOTIKA TwV IP PBX eival To auénuévo apxkd KOOTOoG yLla ayopd
€€OMALOMOU 1 YlO OVTIKOTAOTAON TWV TAPASOOLOKWY TEPLOEPELOKWY OCUCKEUWV. €
neplmtwon Eenepaocpévou IP Siktvou, lowg va eivat amopaltntn Kot n avapaduion 6Aou tou
SIKTUOU LE OKOTO TNV UMOOTAPLEN MeTadocswv UPNANG moldtntag. Katl tétolo elvat
Samavnpod Kol amattel TEXVIKEG YVWOELS Kat epmelpia otnv VolP texvohoyia.

MapoAa autd, n enévduon oe €va IP PBX mou Baciletal oe Aoylopikd cuviotatol
amoOAUTA, OXL LOVO YLa TLG VEEC eTaLPEleg OV ayopdlouv ThAepwviko cUOTNUA, AAAG KoL YL
eTalpEleC IOV £Xouv N6N €va PBX. Eva IP PBX mpoodEpeL TOOO ONAVILK OLKOVOWLO 0TN
Slaxeilplon, Tn ouvtApNon KoL To KOOToC KANOEwV, Kal £TolL n avapfaduion os €va IP PBX, Ba

TPEMEL va lval n mpodavng emiloyn yla kaBe etalpeia.
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1.6.5. VolP gateway, gatekeeper
H e&A€n tng texvoloyiag €xel kataotnosl TG SUo OUOKEUEG ebGUIAAeC. Mua

ocuokeun VolP gateway €ival oucLaOTIKA [La TIUAN, N OTtolal EMITPETEL TNV OITOGTOAN /KL TN
AN dwvntikwv onUatwy péow Twv NpwTtokOAAwVY Atadiktiou. AlaBEtel Slemadn xprong
t000 pe Ta Siktua IP, 600 Kal pe TG ThAedwvikég umnpeoie¢ PSTN. Etol pmopsl va
xpnotpornotnBei pe U0 TPOMoUG:

e TN UETOTPOTH TWV ELCEPXOUEVWY YpaUwV PSTN og VolP/SIP:

Erutpénel tn AQPn KoL TNV TpOyHATONoinon Twv KANCEWV OTO KAVOVIKO &IKTuo
tnAedwviag. Y& KATOLEG TTEPUTTWOELG ETILXELPNOEWY, ELVAL TIPOTLUOTEPN N XPNON TWV
mapadooLaKwY TNAEPWVIKWVY YPAUUWY, AOyw Apeong StaBeoipotnrag.

e Tn olvdeon evog mapadoaotakol thAedwvikol cuoTtrpotog pe to Siktuo IP:
Emutpénel Tnv mpaypatonoinon twv KANoewv pécw VolP. Ol KAROELC pumopouy ToOTe
va ipaypatonotnfouv péow evog mapoyou unnpeoiwy VolP f péow Aladiktiou.

‘Etol, oL VolP gateways Slakpivovtal os avohoyikég kat Pnodlakég povadeg. Ot PndLokeg
xpnotgornotlouvtal yla T ocuvdeon tou VolP TNAepwvikoU CUCTAMOTOG UE TIC PNPLOKEG
TNAEDWVIKEG YPOUMEG, EVW OL OVOAOYLKEC HOVASBEG ylol TN oUVOEON TwV TAPASOCLAKWY

tnAedwvwv Kot cuokevwv fax pe éva tnAepwvikd cvotnua VolP. (Kupltalomovouv, 2011).

1.6.6. IP &iktuo
‘Eva IP Siktuo eival éva SIKTUO EMIKOWVWVIAG TIOU XPNOLUOTOLEL TO TTPWTOKOAAO IP

(IPv4 1 IPv6) ywa tnv amootoAn Kat AQPn HNVURATWY HETaEl €vOC 1 TIEPLOCOTEPWV
urtoAoylotwv. Eva IP 8iktuo mpolmoBEtel va emkolvwvouv O0Aol oL urtoAoyLoTtég (hosts) kait
oL kOpBol (nodes 1) routers) Tou Siktuou pe tn otoifa (stack) mpwrtokdAAwv TCP/IP.

Ye kaBe cuokeur mou eival cuvdedbepévn oto Siktuo IP eite eivol umoloylotig
(host), eite Spopohoyntng (router), site petaywyeag (switch), eite kwvnto tAédwvo, tablet
K.0 €xeL anodobel toudayxtotov pa povadikn Aoyikn dievBuvon IP, n omola tn Stakpivel amd
orotadnmote AAAn. H emikowwvio Sie€dyetol pe t Bonbela kol T XPron autwv Twv
SlevBuvoewv.

Omnoladnmote £Ktaon Kal av £xel éva Slktuo emikowwviag elte elval tomikd diktuo
(LAN), eilte pkpo6 f peydAo Siktuo (m.x. evog mapdyou), To mMpwtokoAlo IP eival umelBuvo
yla TNV petadopd Twv dedopévwy.

Ta &ebopéva ouvBEtouv autotedy makéta Oedopévwv  (datagrams) Tou
anotelouvral anod tn telBuvon tou mapalnmtn, tn SlevBbuvon tou amootoAéa Kal BERata

ta Sebopéva mMou petadEpovtal Kal SPOUOAOYOUVIAL OTOV TIPOOPLORO Toug, SnAadn
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petadépovral and kopBo oe kOUPo Ywpi¢ ouwg mpokaboplouévn Swadpoun (Bpdakag,

2013).

1.6.7. SBC (Session Border Controllers)
Ta SBC eival cuokeuég 1 edbappoyEC TTou xpnotpomotovuvtal ota VolP Siktua pe

OKOTIO va eAEyXouV TN onuatodooia kal tnv Kukhodopia Tou Siktuou.

O 6pog Session (Zuvobog) meplypadel tnv emikowwvia petafd dVo pepwv, otnv
nepintwon tng VolP texvoloylag, pla tnAedpwvikr kKAnon. Ektdg anod tnv apdidpoun pon
mAnpodoplwy, pa cuvodog meplhapBdavel mAnpodopieg OMWG OTOTLOTIKA OTOLXElOl Kall
Selkteg TNG moldTNTAG KARONG.

O 6pog Border (ZUvopo) meplypddel TNV oploBETnon evog Siktuou 1 umodiktuou. Ta
SBC avaAappavouv TNV TOALTIKI TNG EMLKOWVWVING 08 AUTA Ta OpLa.

O 6pog Controller(EAeyktng) avadEpetal oto yeyovog otL ta SBC emibpouv oth pon
mAnpodoplwyv Kata T Teplodoug ouvdeonc, kabwg daoyilouv ta cuvopa UeTOEL €VOC
TUNHUATOG EVOC SLKTUOU Kol EVOG GAAOU.

Mapolo mou oto mapeAB6v ta SBC umoothptéav Sladopa  TMPWTOKOAAL

onuatodooiag, (m.x. To H.323), ta SBC £MIKEVIpWVOVTAL TWPO OTO TIPWTOKOAO SIP (Session

Initiation Protocol), (KuptalomoUAou,2011).

Session Border Controller

W

a\__

[E
/SIP Server \ [“

[E/f SIP Server

[E

SIP/IP network

Session Borgd

»r Controller

0)

SIP/IP network

Ewova 8: Session Border Controller
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1.7. ErunAéov opoAoyia VolP
TNV evOoTNTa AUt nopouactdlovtal Slddopol OpoL IOV XPNOLUOTOLOUVTAL OTNV

texvohoyla VolP.

1.7.1. IVR (Interactive Voice Response)
Mpokettal ylo thv oAANAsTdpaoTik GwvNTIKA omokplon HEow tng VolP

texvoloylag. Elval éva cloTnUa TOU TNPEiTOL O UTOAOYLOTA KOL ETLTPEMEL O £val
Xpnotn mou mpayuatonolel VolP kAnon vo KAvel emAOYEG pEoa oo €va PpwvnTIKO
HEVOU e Tpo-nxoypadnuevo pnvopata r/kat Suvaplkd unvopota BAosl epwTnUATWY,
avayvwpilovtag gite To matnUa MANKTpwWV gite opdiag (KuptalomovAou, 2011).

Ta IVRs xpnowuormolovvtal yla tn Steéaywyr) SnNUOCKOMACEWY KAl EPEUVWYV, TNV
Tapoxn XPNOoWwV MANpodopLwV oToug TeEAATEG Kal tn Sloxeiplon Boolkwv cuvaAloywv

Xwplg TN BonBela UTAAANAOU TOU TUNUATOG EEUTINPETNONG TIEAATWV.

1.7.2. DID (Direct Inward Dialing)
H DID 4 DDI (direct dial-in) eivat pa tnAemkowvwviaky Suvatdétnta  Tou

npoodEpeTal otoug Xpnotes. H etalpeia tnAedwviag mapaywpel pla oelpd amod oplbpolg
mou amodibovtal oto PBX tou mehdtn toug kot petadidel tov TnAEdwVIKO oplBUd Tou
KoAeltal oto PBX, €TOL WOTE MO ECWTEPLKN EMEKTACN €vog PBX va elval aueoca
TIPOOTIEAQCLUN YL Evay eEWTEPLKO KaAoUvTa.

H unnpeoia DID éxeL mapopoLla Aettoupyia yla TLg emkowvwvieg VolP, 6mwg Kot UE To
PSTN. Mo vo eMITPEMETOL N €MKOWVWVIA avapeoa o diktua VolP kat PSTN, ot apiBuoi DID
EKYWPOUVTOL O pLa TUAN emikowvwviog. H mUAn cuvbéel ta Suo Siktua, Spopoloywvtag TLg
KANoELC HeTOEV Twv 8U0 SIKTUWV.

H mAsoPnodia Twv mapoXwv XPEWVEL Eva ULKPO TTOGO avd aplBud ava piva Kot otn
CUVEXELX N XpEéwon yivetal ovd Aemtdo 1 avd oplOpd KOVOALWV TOU HImopouv vo
xpnotpomotnBolv tautoxpova. la tov kalouvia, outol ot aplBuol umopolV va
OVTLOTOLYLOTOUV O€ KAMOLEG TOMOBECIEC, WOTE va XAPAKTNPLOTOUV WG TOTILKEG KANCELG. €
KATIOLEG XWPEG OTwG oTLg HMA 1) T MeydAn Bpetavia, ot aplBuol DID divovtal Swpeav.

H avtiotowyn unnpeoia DID yia e€epxoueves KANOELS amd To PBX MPoG TNV KEVTPLKN

unnpecia anokaAeital apeon e€wtepikn kAnon (DOD).

1.7.3. RFC (Request for Comments)
Ta RFCs elval pla oslpd ano aplbunuéva ninpodoplakd £yypada Kol mpotuma Tou

AwadiktUou, Ta omola akoAouBoUvTal €UPEWC amMO EUMOPLKA AOYLOUIKA KOl €TOLPEieg

MAnpodopikng. Ta RFCs katnyoplomolouvtal os:
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o  KoAUTEpEC TPEXOUCEC TIPAKTLKEC

o [lpotuna Sladiktuou, mou €xouv to 81k Toug oxnua aplbunong
e Evnuepwtika éyypada (LOEeC, LOLOKTNTEC TEXVLKEC)

o [lelpaOTIKEG LOEEC, Epeuval

e Jx£61a mpoTUTiwy, poTELVOpeva ipotuna (KuptalomouAou, 2011)

1.7.4. Ano Voice-mail og e-mail
Ta WBlaitepa xapaktnplotikd t¢ VolP oxetika pe tn dwvr kat to fax, cuvdudalovrtat

oe pa oAU evéladEpouoa Asttoupyla, AUTH TNG UETOTPOTNAG TWV KUNVUUATWY AXOU Tou
amootéA\ovTal amno xprnoteg péow voice-mail oe apyela nxou tomou m.x wav [ mp3. Ta
opxelo amootéA\ovtal Aueco oTo XpHotn o popdr e-mail yia va sival mavra Stabéowua. Ta
IP PBX eival umeUBuva yla auTh T HUETOTPOTIA O0TO MAQLIOLO TNEG EVOTOLNUEVNC ETILKOLVWVIAG

(KuplaZomouAou, 2011).

1.7.5. ENUM
To ENUM mapamnéumnel oto 6po enumaration kot onuoivel xaptoypadnon aplbpwyv

tAsedwvou. Miow amd auty TN cuvtopoypadila kpUPetal n €EAC KATAMANKTIKY LO£q,
KATOoLo¢ XpNotng va gival mpooBacipuog omoudnmote oTov KOOUO HE Tov 8lo aplBuo Kot
HEow TG BEATIOTNG Kot pONvOTEPNG Stadpouns. H yevikn 16éa miow amd to ENUM eival n
gvonoinon tou &leBvolc dnuocilou tNAedwvikoU Oiktvou petaywyng (PSTN), pe 1n
SlevBuvon oto Aladiktuo. To ENUM maipvel évav aplBpo tnAedpwvou Kol ToV CUVEEEL PE pLa
S1evBuvon dladiktuou (eite URL f gite IP) mou dnuoaoteletal oto cvotnuo DNS kot prmopest
va XpnolgonolnBel oTIG emkowwvieg péow Aladiktuou. Emumpoobeta, pmopouv va
KoBopLotouv SLadopeTIKEG SLASPOUEG yia SladopeTIKOUC TUTIOUC KAROEWVY (TL.X. GAAN yla
dwvnTikr KARon, GAAN yla amootoAn fax, aAAn yia voice-mail) (Kuptaomoviou, 2011).

To ENUM yla va AslToupyrosl TPEMEL va umootnpiletol amo TG TNAEDWVIKECG
OUOKEUEC TOU OMOOTOAEQ KoL TOU TtapaAnTTn. Av Kal anotelel véo mpoTtumo Kal dev sival

1600 SLadedopEVo, EVTOUTOLG ElvaL TTOAU EMOVAOTOTIKO Kol GLALKO TTPOC To XPHoTn

1.7.6. WebRTC
MpoKeLTal yla €va SwPeAv €pyo avolXtou KwoLKa ToU TapEXEL oToug browsers Kat

OTLG £DAPUOYEC Yla KLVNTA TNAEPWVO EMLKOWVWVIO O TPAyUATIKO XpoOvo. Emitpémel tnv
ETUKOLVWVIA AXOU KOl €IKOVAG VO AELTOUPYEL HEOA Ot LOTOOEAISEG KOl KIVNTEG CUOKEUEG,
KOBW¢ KaL tnv dpeon emkowwvia uPnAng molotntag Hetafl Twv Xpnotwv, Sixwg tnv
gykataotaon plugins n aAMwv epappoywv. Etot, xpnolpomnoleitat kat otnv VolP texvoloyia

Kol Ta avtiotowya tnAédwva Kal umootnpiletal and to Google Chrome kat to Mozilla téco
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yla UTIOAOYLOTEG, 600 Kal yla Android cuokeuég, k.a. TumonowOnke péow tng W3C Kat Tng

IETF ko 0 umtootnplopevog CODEC sivat o VPS.

H moAn WebRTC cuvdéel to WebRTC pe pla kaBiepwuévn texvoloyia VolP omwg

gival to SIP kat umootnpilet edapuoyeég browser-to-browser yio GwvnNTIKEG KANOELG,

cuvoplAia péow video Kal pnvUpaATa XwpPLg TN XPrion ECWTEPLKWVY N eEWTEPIKWYV POCOETWY

(KuplaZomoulovu, 2011).

1.8. NMAsoveKkTApOTA KOt PELOVEKTRaTA Tou VolP
H VolP texvoloyia eival paySaio oavamtucoouevn.

MpoodEpel OTOUC XPHOTEG TNG OTOUA, OPYAVIOUOUC 1 ETOLPELEC TA TOPAKATW

TIAEOVEKTHMOTAL:

XapnAO KOOTOC OUYKPLTIKA HME TNV Topadoolakn emkowwvia Twv (Slwy
duvatotnTwy. Autd 0ényel otnv HeElwon TWV UTMEPAOCTIKWY Kol SleBvwv
XPEWOEWV.

Euehiéla kal Aettoupykotnta. Xpnotpomnoleital onoudnmote, apkel va UTIApPXEL
npooBacn ot avtiotoyo OSiktuvo. Ymapxet uvPpnAn SlabeocipudtnTta aplBpwy
ntapoxwv VolP g 6Ao Tov KOG 0.

Eukohia otn OSlaxeiplon evog eviaiou Siktiou TOCO vy Tt PwWVNTIKA
ETUKOWVWVIA, 000 Kol yla tn petadopd Sedopévwy, avil yla dVo Eexwplotd
Siktua.

AuvatdtTnNTa EVOWUATWONG Kol GAAWV UTtNPECLWY Ttou €ival Slab€otueg os éva
6lktuo. Me tov 6l0 aplBpud VolP £xoupe mAnBog¢ umnpeolwwv OmMwc video
conversation, voice-mail, avtaAhayry HNVUHATWY K.0t XwplC eMUTAEOV XPEWOELG
KoL Le eUKOAN Slaxeiplon oo ToV MPOCWITILKO AOYAPLOGHO TOU XPHoTN.

Meyahn Suvatdtnta EMEKTACLUOTNTOC. EMEKTOONG TNC SLKTUAKNG UTIOSOUNC,
HOVO HE TN XPNoN KATAAANAWV TEPUOTIKWY KOl Xwpil¢ emumAéov mpounOesla
UALKOU. EEuTnpeTel TIC LBLAITEPEC AVAYKEG ETTEKTAONG TWV ETILXELPIOEWV.
JupBatotnta pe MOAAEC Kal SLadOPETIKEG CUOKEUEC, UTIOAOYLOTEG, smartphones
tablets, ipods k.a. EvoA\OKTIKA pmopel va  xpnowgomotnBest eite  SIP
TipocapuoyEag eite pia cuokeun VolP.

Metadepopuotnta. Avvatotnta petadopd¢ tou mapadociakol TtnAepwvikol

oplBuou oe évav VolP mapoyo.
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Tautoxpova OHWG, UTIAPXOUV KOl OPKETO MELOVEKTAMOTA, TO OTola TPEMEL va
TLEPLOPLOTOUV e oKoTtO va eSpatwBel n texvoloyia VolP.
e JIXETIKA QUENUEVO KOOTOG OPXLKNAG EYKATAOTAONG TIOU OdeIAETAL OTO KOOTOG TNG

KATAANANG TNAEDWVLKAG CUCKEUNC KAl TOU AOYLOULKOU.

e EAewpn mapoxnc mAnpouc aodaielag. Ta petadepopeva  Sedopéva
anetholvTal armo LoUG Kal UTIOKAOTIEG Tou AladIKTUOU.

e Hmolotnta TG EMIKoWwviag MANTTETAL oo GALVOUEVA OTIWE ATTWAELD TTAKETWVY,
ouykpouon KATt tou odeidovtal otn Asettoupyia Tou Stadiktuou.

e Ta tnAédpwva VolP amattovv ouvexn mopoxn NAEKTPKOU PeUMOTOC KOl OE

TEPUITTWON SLOKOTIC SLOKOTTETOL N ETKOWVWVIAL.

e XaunAo Obeiktn eumepiag, efolkelwong Kal xprnong tou Awadlktuou oo

KATIOLOUC XPNOTEC Kol EMOMEVWG EAAELP N epmioToolvng otnv Texvoloyia VolP.

Mo Vo QVTIUETWIILOTOUV 1] VOl TIEPLOPLOTOUV TA OPVNTIKA XOPOKTNPLOTIKA TNG
texvoloylag VolP, mpoteivovtal kamota pEtpa. Mo mapddelypa, cuxva uloBeteital n
xpnon UPS, 1 xprion upiag PSTN thAsdwvikng oUvSeong ToUAAXLOTOV yla KANOELG
£KTOKTNG OVAYKNG, Yl va OVTLUETWIIOTEL N TPOPANUATIKY KOTAOTOON TOU
dnuloupyeital pe tn dtakomn nAektpodotnong.

Eniong, oL kavovec cupmeplpopds Kal mpootociag mou akoAlouBouvtal oTo
AwaSiktuo yevika, TpEmeL va oikoAouBoUvTtal Kal yla va PLETpLo.oTouV oL kivduvol tng
VolP.

Jupmepacpatikad, n VolP kat n moapadoaotakr tnAedpwvia eivol yevika epapiia
aodaleic. Tnv unepoxr otn VolP tnv mpoodEpet n Suvatdtnta Kpurmtoypddnong tng
ouvoulAiag. H mpagn amokaAUMITEL TwG TPOBARHATA GUVSECIUOTNTOC KAl TTOLOTNTOC
KANong, avtipetwmilovratl pe KaAUTeEPNG moldtnTag Kat kKaAuPng diktua, Onwg ta
pHovTEépva OIKTUA KIVNTWV ETKowwviwy 3G/4G Kol OTo Kovtvo péMov 5G

(KupraomouAou, 2011).
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2. VoIP-Zntripata apXLTEKTOVIKAG Kat YIINPEOLEG
2.1.1. NpwtékoAAo IP

To Voice over IP (VolIP), xpnowomnolei to mpwtokoAo IP (Internet Protocol) yia
™ petadoon ¢wvng (Voice). Me GAAa AdyLla To MTPWTOKOAAO TIOU XPNOLUOMOLE(TAL OTO
eninedo AwtUuou eival mavta to IP, kot ota xapnAdtepa emineda (Duokd kal
Yuvdéopou) pmopel va xpnotpormnotnBel onolodrmote SL00€ciuo MPWTOKOANDO apkel va
unootnpiletat n ouvpBoatotnta pe IP. Ita avwtepa emnineda  (Metadopdg Kol
Edappoyng) umopei eniong va xpnotuomnoinBoulv Staddopa mMpwtokoAAa, avaloywe Ue
TLG UAOTTOLNOELG.

Jtov mivaka mou okoAouBei, mopouocialovtal to Suvatd TPWTOKOAAA oavad

emninedo yia t otoifa mpwtokOAwvV (protocol stack)TCP/IP.

e pribes Mg mowins

Ay atn RN — B atyn al
Lapms ! Lirpesi
l 1
Tt ey [ r—— Trammpori -
Lgen = L
: 1
Ppbwronm v g sl Network P P
Lisipi Lipet
! 1
Flika | o= i | i Fling Lina r
Liyer Ly
| i | 1
"‘,_:,',“‘ LnrLn —--”;:'i

Mivakag 1: NpwtokoAAa tou TCP/IP

Neltoupyiec tou mMpwtokOAAoL IP elval: n SleuBuvolodotnon Twv KOUPwWY Tou
Sla81kTtUoU Kal N SPOOAOYNON TWV TAKETWY SeSOUEVWY Ao £€vav UTOAOYLOTH TPOG
€vav TEALKO TIPOOPLOUO, KATA UKOG EVOC N TIEPLOCOTEPWY SIKTUWV.

KaBe makéto 6edouévwv (datagram) Onuoupyeltar pe tn Swadikaocia tng
evBuAdkwong kot amoteAsital amo pla kedpaAida kot ta dedopéva. Itnv KepoaAlda
eunepLéxovral mMAnpodopieg yla ta dedopéva Tou MAKETOU Kal GUCIKA oL SleuBuvoelg

adeTnpLOC KoL TTPOOPLOKOU.
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To mpwtokoAAo IP elvat pla untnpeoia xwplc cuvdeon kal eivatl avegaptnto amno
TNV TEXVOAOyia TOU UALKOU TOU KABe SiKTuou.

To nmpwtokoM\o IP dev mapéxel aflomiotio. Mmopel va cupBel katd tnv ektéleon
Tou aMoiwon ota dedopéva, anwAela datagram, eniboon dedopévwy pe kaBuotépnon

1 €KTOC oelpag (Pevéon, 2008).

2.1.2. VolIP: NpwtokoAAa
Mo cUvobog emikolvwviag oe éva Siktuo VolP Slakpivetal o Suo Paocikd otadia:

o) otn Snuloupyla Kot LETAS00N TWV MAKETWV TNG dwVNS Kat B) otov EAeyyo TnG KARong.

Ta Sduo otadla ulomolouvtal oe SLadopeTikA emimeda Twv SIKTUWV IP Kal amd
Sladopetikd mpwtdkoAAa. To Mpwto otadlo vAormoleital oto emninedo petadopdg and to
npwtokoAAo RTP (Real Time Transport Protocol) mou ulomoleitot mavw ormd to mMPWTOKOAAO
UDP (User Datagram Protocol). To &gUtepo otddlo uhomoleital oto eninedo cuvodou amd
Ta pwTtOKoAAa SIP (Session Initiation Protocol) kat H.323, ta onoia kahouv eite to TCP eite
1o UDP oto eninedo petadopdg kat ocuvepydlovral pe Totkila mpwtokoAAa, onwe ta SDP,
RTP, RTCP kot to MEGACO/H.248.

Ta mapanavw TPwTtokoAAa , KaBwg Kot kamola GAAa tpooeyyilovtal oTn CUVEXELQ,

UE oKOTO va Tteplypadel o tpomog ulomoinong pag VolP kAnong.

Data Control

-~

SIP/H.323/MEGACO

RTP/RTCP
Entinsfo ouvodou. /

L

UDP TCP
Eninsbo Metadopac.

Enins=6o Swtldou.

. } Ethernet
Eninséo ouvleong

dzbopdvuwv.

Ewkova 9: MpwtokoAha texvoloyiog VolP ava eminedo Siktuou Kal xpnong.
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2.2. Ta npwtékoAAa RTP/RTCP
Ta mpwtokoAa RTP kat RTCP cuvdéovtal otevd. To RTP mpayuotomolel tnv

napadoon twv Sedopévwv  Tpaypatikol xpovou (Axou, video, K.A.m) Kol
To RTCP Ypnoomoleital ylo tnv oavadpacn OXETIKA KE TNV TOLOTNTA TNG TOPOTAVW
uTnpeoiac.

Apxlkd oxedlaotnkav yia multicast emikowvwvia (moAupepeic cuvodoug), aAld otn
CUVEXELXL XpholpomolOnkav Kal yla unicast emikowwvia (Syuepel¢ ouvodoug). levika,
UropoUV va XxpnotlpomnolnBouv tooo yLa Hovodpoun, 000 Kal yla apdidpoun emkowwvia

(Pevéon, 2008).

2.2.1.RTP
To RTP (Real-time Transfer Protocol) sival éva mpwtokoAAo SiktUou yla tTnv

petadopd SeSopévwy Tpaypatikol xpovou (Omwg eivol tol TOAUUECLKA dedopéva Tou
video kot tou nxou) péow Twv IP Siktuwv. Xpnolpomoleital ouyxva yla th petadopd
PCM, ACC, and MP3 apxeiwv nxou kot MPEG and H.263 apysiwv video.

To mpwtokoAo RTP Asttoupysl mavw amod to mpwtokoAo UDP. O amootoA£ag
eVOUNOKWVEL £va KOUUATL LECWV Ot £va ToKETo RTP, émelta to evOUAOKWVEL O €val
tuAuo UDP kot otn ouveéxeta mapadidel to tuAua oto IP mpwtokoAro. O mapaAnmTng
g€ayel to mokéto RTP amd to turua UDP, 0Tn GUVEXELX, QIOCTIA TO KOUUATL TWV
Sebopévwv-péowv amd To MOKETO RTP, Kol OTn CUVEXELD TIEPVAEL TO KOUUATL OTh
OUOKEUN avarmapoywyr¢ MTOAUHECWV yLo. amokwdLkomolnon Kol ekTtéAean.

H petadoon tou mpwtokoAou RTP péow twv mpwtokoAMwv UDP kat tou IP
Slopopdwvel avaloya Kat tnv emikedaAida Tou avtiotolyou makétou. H emikedaAida
tou IP eivat 20 bytes, Tou UDP eival 8 bytes kat tou RTP 12 bytes. Apa €va RTP/UDP/IP
makeTo €xel erukedalida 40 bytes (DadouAa, 2008).

Ethernet, PPP, etc.
Internet Protocol (20)

( User Datagram Protocol (8)
( f Real Time Transport Protocol (12)

IP

UDP|RTP Voice Sample

voor
20+ 8 +12 = 40 bytes

Ewova 10: Eva rtakEto RTP/UDP/IP

30

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 06:45:06 EEST - 3.144.18.35


https://www.3cx.gr/voip-sip-webrtc/rtcp/
https://www.3cx.gr/voip-sip-webrtc/rtcp/

Ta téooepa kUpLa media emikedpalidag maketwv RTP eival to a) o tUMog tou
doptiou Sedopévwy, B) 0 oelplakog aplBUog Twv TakETwy (sequence number), y) n
xpovooruaveon makEtwy (time stamping) kat &) to medio TauTonoinong Tou anmooToA£Q.

To neblo tou tUMoU ¢doptiov Sedopévwy oto makeéto RTP eival pnkoug 7 bits.
Itnv mepimtwon petadoong nxou, to medlo TUMOU Tou TUTOU ¢opTiou SeSopévwy
Selyvel tov TUMo Kwdikomoinong Tou Nyou (yla mapadeyua, PCM, GSM, MPEG audio
K.a) TIou xpnoldomoleital. Eav évag amootoAéag amodaciost va aMafel tnv
KwdLlkomoilnon otn Héon plag mepLodou ouvdeonc, eite yla va auénBel n moldtnTO TOU
AXou, eite yla va pelwOel to bit rate, umopel va evnuepwoel Tov mopaAnmtn LECw auToU
tou mebiou. Itnv mepintwon petadoong video, to medio wpéApou doptiou Seixvel
avtiotola tov tumo kwdikomoinong tou video (MPEG 1, MPEG 2, H.261 k.a.) mou
xpnoworoteitat. Kat maAl, o amootoAfag pnopel va aAAdgel kwdikomoinon video katd
Tn SLAPKELD TNG CUVOSOU KAl EVNUEPWVEL TOV TIOPOANTITN HECW AUTOU Tou Tediou.

AN onpavtika nedia elvol Ta €€AG:

e Nedio oslplakoL aplBpov (sequence number) TWV MAKETWV

To nedlo auto €xeL unkog 16 bits. O oelplakog aplOpog avavel kata eva Kabe
dopd mou amootéMAeTal £va mokéto RTP. H apibunon twv mokétwv (sequence
numbering) amatteitot yioti o mpwtdokoAo UDP dev mapadidel Ta MAKETA LE TN OELPA
LLE TNV oTtola oTAABNKaV. XpNOLUOTIOLWVTOC TOV OELPLOKO aplBUo, 0 TTAPOANTITNG EXEL TN
Suvatotnta va to BAaAeL otn owaotr oepd. OL aplBuol autol xpnolponolouvtal eniong
ylaL VoL aviXVeUOVTAL OL OTTWAELEG KATA TNV LETASOGCN TWV MOKETWV.

e [ebio xpovoorpavong (time stamp) nakétwv

To nedio auto £xel pnkog 32 bits. H ypovooripavon twv nakétwyv (time stamping)
glval onuOvTIKA yLol TOV TTAPOARTITN WOTE VO KATAOKEVAOEL Eava Tol apXLkd dedopéva
OTWG HeTadoBnKkav amnd tov anoctoléa. Emiong, XpnolUOTOLELTAL VIO TO CUYXPOVIOUO
TwV powv debopévVwy, video KoL NYOU KOl 0TOV UTIOAOYLOUO OTATIOTIKWY OTOLXELWV HLOG
porG.

e Nedio avayvwpLotikoU npoéAeuong ocuyxpoviopou (SSRC)

To neblo SSRC (Synchronization source identifier) €xet unkog 32 bits.
Mpocblopilel tov amootoAéa Tou Tmakétou RTP. fuvrBwg, ot kdbe cuvodo RTP
anodidetal pia povadikn SSRC. H SSRC dev eival n dtevBuvon IP tou amootoAéa, aAAd

£vag aplBuog mou ekxwpeital tuyaia étav Eekiva n ouvodog (KuplalomouvAou, 2011).
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g--284 g 9 15 16 31
vV |PIX CcC M PT Saquence Numbar

Time Stamp
SSRC
CSRC identifiers

Payload

Ewdva 11: Mwa eriikedalidba RTP

2.2.2. RTCP
To mpwtdkoAAo RTPC Sev petadépel dedopéva Katd Tt SLAPKELA (Lag cuvodou

ETUKOLWVWVIAC. AUTO TO KAVEL TO TPWTOKOAANO RTP, pe To omolo cuvepyadletal otevd. H
MpwTapPXLK Aettoupyia tou RTPC eival va mapakolouBei, va eAéyxel tn petddoon Twv
Sedopgvwy Kal va TapEXEL TANPOoPOPLEC OXETIKA HE TNV ToLdTNTA TS uTtnpeatiag (QoS),
KaBw¢ Kal avayvwplon tou amootoAéa (source identification) kol to cuyxpoviouo
ovapeoa o mBava SlapopeTIKA LECA KOL TOV TEPUATIOUO TNG cuvOdou.

To elpog Lwvng rou katavalwvel n RTCP kivnon piag RTP cuvddou, odellel va
neplopiletal pExpl 1o MOAU 5% tou ouvoAlkoU gUpoug wvng TIOU KOATOVAAWVEL N
ouvoboc. Avapeco otnv amootoAr] SUo RTCP moKETwvV TPEMEL va PecoAaBouv
TouAdylotov 5 deutepoAernta.

To mpwtdkoAMo RTCP Slakpivel Stddpopouc TUTIOUG MAKETWY: TIOKETO ovadOopag
arnootoAéa (Sender Report-SR), mokéto avadopdg mapoAnmntn (Receiver Report-RR),
TIAKETO Teplypadr¢ anootoAéa (Source Description-SDES), makéto avtio (Goodbye-BYE)
Kol cuvaptnoelg epappoync (Application specific-APP.) EmumAéov, To mpwTtokoAAo eival
EMEKTACLO KOl eTLTPETEL Ta TtakETo RTCP yio cuykekplpévn edappoyn (Pevéon, 2008).

e Avadopa anootoAéa (Sender Report, SR)

H avadopd amootoAéa amooTeANETOL TIEPLOSIKA A0 TOUC EVEPYOUC OTTOOTOAELG
LUE OKOTO TOl OTOTLOTIKA oTolxela petadoong kot AnPng yia oAa ta mokéta RTP mou
amootéA\ovtal. H avagdopd amootoléa mepAaBAVEL €vol AMOAUTO XPOVIKO CRUO, TO
oroio glval o aplOPog Twv SEUTEPOAENITWY TIOU €XOUV TTEPACEL OO TA UECAVUXTO TNG
1n¢ lavouapiou 1900. H amdAutn XpOVIKH GAUAVGN EMLTPENEL OTOV SEKTN va cuyXpovilel

pnvoupoto RTP.

32

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 06:45:06 EEST - 3.144.18.35



o Avadopa tou napalnmnrn (Receiver Report, RR)

H avadopad tou mapalnmtn adopd mabntikoU¢ CUMUETEXOVTEC, AUTOUC Ttou Sgv
otéAvouv naketa RTP. H avadopd evnuEPWVEL TOV ANTOOTOAEQ OXETIKA LE TNV TOLOTNTA
Tn¢ unnpeoiag.

e Nepypadn anootoAéa (SDES)

H mnepwypadry omooTtoAén XpNOLUOTOLE(TAL ylo TNV TOpPOoXN TNPOCBETWY
MANPOdOPLWV Yl TOV ONMOCTOAéQ OMWG TO Ovoua, n Oevbuvon nAektpovikoU
tayubpopeiov, o aplBudS tnAedpwvou, To dvoua TNG EpapUoYnG Kat AAAa.

e Avtio (Goodbye-BYE)

O TtUmog autog emonuaivel tTnv amoxwpnon omd tn olvodo €evog N

TIEPLOCOTEPWV HEAWV.

2.3. To npwtokoAAo MGCP
To MGCP (Media Gateway Control Protocol) elvat €va mpwtokoAlo

onuatodooiag Kal eAéyyou EemiKOVwWVIOG Tou xpnolgomoleitat ota Siktua VolP.
Ytnplletal og eVTOAEG KOl ATOKPLOELG O€ Hopdr) KELUEVOU.

H apyitektovik tou MGCP meplypadetal oto mpotunmo RFC 2805 kat eivat
Katnyopiag master-slave, emeldn ol mUAeC twv péowv (media gates-MGs) gléyyovral
amo £vav TPAaktopa eAEyXou KANoewv, Ttov eAeykt MUANG péowv (media gateway
controller-MGC) 1 mpaktopa kAnong (call agent-CA). To clotnuo amoteAeltal omo
touhdylotov éva MGC 1 CA kol pla n meploodtepeg MUAEG MOAUPEOWY, OL OTIOLEG
UETATPEMOUV TA CHUOTA TIOU TPOEPXOVTAL amd SikTtua UETAYyWYNS KUKAWMOTOG Kot
SlkTua HETOYWYNC TTAKETOU KOl TOUAGXLOTOV pLag MUANG onpatodooiag (signal gate-SG)
otav cuvdéetal pe diktuo PSTN. Ot MUAEC TwWV MOAUHECWVY KOl TOL TEALKA onpeia €xouv
Tieploplopévn euduia, evw ot MGC/CA meplocotepn. Autol, elval ot urtelBuvol yla To
OUYXPOVIOUO TOUG KOl TOV €AEyXO0 TWV TWUAWV HE TNV OITOOTOAN OLTNUATWVY Kol
anokpioewv (PadoULAa, 2008).

To npwtokoAo meplAapBAavel evvéa eVIOAEG (€va pra TECOAPWY YPAUUATWY)
AUEP, AUCX, CRCX, DLCX, EPCF, MDCX, NTFY, RQNT kat RSIP. Ot anavtioslg apxilouv pe
gvav tpundlo Kwdkd aplBuntikng amavinong mou mpoodlopilel tnv £€€0do i 1O
amotéAeopa TNG cUVAAAQYNG.

OL eVTOA£G TiepLYpAdOVTaL GUVOTITIKA 0T CUVEXELQL:

AUEP: EAeyxog teAikoU onpeiou (armo tov CA),

AUCX: EAeyxoc ouvdeong (amo tov CA),
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CRCX: Anptoupyia cuvdeong (amo tov CA yla €va TeAlko onpeio),

DLCX: Awaypadn cuvdeong (amo tov CA ) éva TeAko onueio yla éva GAAo TeAkd
onueio),

MDCX: Tpomomnoinon cuvéeong (amo tov CA yla €éva TeAlkd onueio),

RQNT: Aitnon ewbomnoinong (amo tov CA o £va TEAKO oneio),

EPCF: Alapopdwon teAkol onpeiov (amo tov CA o€ £va TeEALKO onpeio),

NTFY: Eldomoinon (amo éva teAikd onpeio otov CA),

RSIP: Emavekkivnon og e€EALEN (amo éva teAko onpeio otov CA).

Gatek: rA Gatekeeper B

»
o o —

P LCF
ACF ACFA
RRO/RCF 1P Network RRO/RCF
ARQ H.225 (0.931) Setup
> H.225 (Q.931) Alert and Connect
O — 26 > e,
: "/Gamyn i - _'Gateuaya\ : ‘

Phone A Phone B

Elkdva 12: ApXLTEKTOVLKI TOU TpwTokOAou MGCP

2.4. To npwtokoAAo MEGACO/H.248
Mo mio e€eAypévn €kdoon tou MGCP eivat to MEGACO/H.248, to omoio

nponABe amod tn ouvepyacio twv opyavicpwv ITU kot IETF kat mapéxel Asitoupyieg

OpoLEG pe Tou MGCP.
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Ewova 13: To mpwtokoAAO MGCP

A6yw tou xaunAou erunédou tng Soung eAéyxou, to MEGACO/H.248 Bswpsitatl
WG CUUTANPWHATLKO TWV MPWTOoKOAwvY H.323 kat SIP (Session Initiation Protocol). Evw
€vag eAeyktnG MUANG péowv (MGC) xpnowuormolel to mpwtokoAo MEGACO/H.248 yiwa
TNV €YKATAOTAONG KAl TOV €AEyXoU Twv TUAwWV MoAupéowv (Media Gates-MGs), ala
npwtokoAAa VolP, énwg to SIP kal to H.323, xpnolpomolouvtal yla TV Emikowwvia

peTaEL Twv MGCs (QadouAa, 2008).

Ewova 14: To mpwtokoAo MEGACO/H.248
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To povtéAo MEGACO/H.248 eival mio moAUmAoko amod to povtédo MGCP (Media
Gateway Control Protocol) kat mopéxel peyahutepn suehifio Katd tov KaBoplopo tou
eAéyxou Twv péowv. H kwdlkomoinon tou umopel va elval ite kelpevo, eite duadikn
uopdn. To mMpwtokoAo petadopdg tou pmopei va givat TCP, UDP 3 SCTP, evw oto

MGCP to mpwtokoAAo petadopdc eivat anokAslotika to UDP.

2.5. To npwtokoAAo IAX
To Inter-Asterisk eXchange (IAX) elval éva TpWTOKOAAO EMIKOWVWVIAG TTOU

umtapyel oto Asterisk PBX (Private Branch Exchange) kat umootnpiletal KoL amo UepPLKA
aMa cuothpata PBX, soft-switches, kat soft-phones. Xpnowormnoleital yia tn petodopd
ouvodwv VolIP petall servers Kol TEPUATLKWY CUCKEUWV.

To IAX eival éva Suadlko KwSLKOTOINUEVO TIPWTOKOAAO TIoU €XeL OXeSLOOTEL
Kuplwg yla VolIP, pmopel Opwg vo xpnoLpomnolnBel yio onolodnmote TUTo PECWY OKOUA
kat video.

To mpwtokoMo IAX Sev xpnowuormolel to RTP mpwtdkoAlo, aA\& to User
Datagram Protocol oe pwa ouykekplpévn BUpa Internet (tn Bupa 4569) ywa TNV
amootoAn kot AfPn onuotodooiag kat péowv. To IAX Staoxilel svkoAa Ta Teixn
TIPOOTAOLOC KOL XPNOLLLOTIOLEL ALyOTEPOUC TTOPOUG O CUYKPLON Le To RTP.

Avti va avaAUel eVIOAEG Kelévou, To IAX xpnowtorolel Suadika Pnodia, adol
QUTOG £lval 0 AUECOTEPOG TPOTIOC EMLKOLVWVIOCS TWV CUCKEUWV.

To mpwtokoA\o IAX petadibel makéta nxov Ue povo 4 bytes otnv kedaida kat
amalttel oAU pkpo gUpog Lwvne. MNa MOAATAEG KAl TAUTOXPOVEG KA OELG, TO KavAAL IAX
HELwVEL To Poptio kaBe kavaiiol cuvdualovrtog ta dedopéva dladopwv Kavailwy ot
£€va TOKETO. ETOL, CUPPLKVWVETOL 0 aplOUOC Twv KEPOASWY aAAd KoL 0 aplOUOg Twv
TIOKETWV. AUTO elval laitepa onpavtiko yla to acUppota Siktua.

To mpwtokoAo IAX €emnekTelveTal WUE OKOMO VA  OCUUTEPAGPBEL TNV
KpuTttoypadnon kat tn Asttoupyla evdoemikowwviag. H €Neupn evog auotnpa
KOBOPLOUEVOU KOl TEKUNPLWUEVOU TIPOTUTIOU, €lvol €va  apvntikd onueio Ttou
MPWTOKOAAOU. MapoAa autd, €xouv KUKAOPOPNOeL 0To eumdplo MOAA véa Tpoiovta
oupBata pe to IAX.

O otoxo¢ tou MpwTtokoAAou IAX eival va kavel to VolP 1600 amAo, 600 Kal To
PSTN, £tolL wote armAol XPHOTEG Vol UIopoUV va GUVOEOUV KAl va XPNOLUOTIOLoUV AUETA

Kol e eAayloto kootog IP-phones ( Pevéon, 2008).
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2.6. Ta npwtoKkoAAa onpatodooiog
Ta mpwtokoAa onuotodooiag eivol umevBuva yla tnv  £€vapén, TNV

TpoTMonoinaon, Tov EAeyXo Kal TOV TEPUATIOUO HLOC CUVOSOU LE £vVav ) TIEPLOCOTEPOUG
OUMUETEXOVTEG. TNV Mepimtwaon tg VolP texvoloyiag, n ocuvodog eival pa dwvntikn
KAnon.

AvVo amod ta o dnuodn mpwitdkoAMa onuatodociag ota IP diktua eival To
H.323 kat to SIP (Session Initiation Protocol). Zkomog kat Twv duo gival n avaiuon Twv
TapapETpwWY Lo VolP kKAnong, n emkowvwvia Twv Xpnotwv-akopa KL av Bpiokovtal ot
Sladpopetika diktua- Kot n petadopd Twv dedopévwy dwvne. MNa auto to Adyo €xouv
TIOAAG Kowa otolxela, aAAd kot TIoAAEC SladopéEg.

Kat ta 6uo mpwtokoAa onpatodooiag €ival CUVEXWC OVANTUCOOMEVO Kal
gumAoutiovtal SlOpKWE HE KOWVOUPYLEC UTNPEoieg Kal edappoyEéC. Aeltoupyouv

OVTOYWVLOTIKA, OAAQ KOl CUMTTANPWHOTIKA peTaty Toug ( Qwtiadou, 2006).

2.6.1. To npwtokoAAo H.323
To mnpwtokoAo onuatodociag H.323 SnuioupynBnke omd tov Alebvn

Opyaviouo Emkowvwviag ITU kat amotelel €€€AEN tou mpwTtokoAou H.320. Ikomog Tou
glval n umootnpLen HeTAd00NC MOAUUECIKWY EGAPUOYWY KAl UTINPECLWV GWVNC TTAVW
amo diktua IP, meplopllovtog To XopaKTNPLOTIKO TNG KOBUOoTEPNONG. 2TO XOPAKTNPLOTIKA
TWV olyXpovwv SIKTUWV EMPETE VO CUVUTIOAOYLOTEL N PeyGAn av€non tng taxuTntog otn
petadoon, otnv mpoBoAn kalL otnv amoBnkeuon tng TAnpodopiag. Exel moAly kaAn
ocuvepyooia pe ta thAepwvikd Siktua PSTN kot ISDN, plag mou o TpOyovog TOu TO
TiPWTOKOAAO H.320 eixe dnuioupynBel apykd yia to PSTN.

KOpla xapaKTnploTika tou eival n avefaptnoia and KATAOKEUAOTEG XPNOTWY,
ano eidoc xpnotwv (PC, soft-phones, k.a), amo eyKATECTNUEVEG UTTOSOUEG SIKTUWV KOl N
Suvatotnta multicasting emwowvwvia. Mevikotepa, to MpwtdkoA o onuatodooiag H.323
amnote)el éva eviaio nmpdtumo Slaxeiplong mAnpodopiag pwvng Kat video OV EVOWHATWVEL
TIOAAEG, TMOALEG KOl VEEC TEXVOAOYLEG SLOPOPETIKWY KATACKEUAOTWV.

To mpwtokoAo H.323 amoteleital and TECOEPLS OVTOTNTEC: Ta Terminals, ta
Multiport Control Units (MCUs), ta Gatekeepers kal mpoalpetikd ta Gateways. To
ouvolo twv Terminals, Twv Gateways kat Twv MCUs mou gAéyxovtal and pia Gatekeeper,

ouvBetouv pia H.323 {wvn (Pwtiddou, 2006).
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H.323 Components

MCU

Gatekesper
Terminal

IP Wetwarlk |

Terminal [ - ISDN

Ewkova 15: ApxLtektovikn Baclopévn oto nmpotumo H.323

e Terminals

TepUaATIKA, TEAKA onpeia xpnotwv. OL XpAOTEG emKOWwvoUv apdidpopa Kot
UETASIS0UV UTTOXPEWTIKA NXNTLKA ONHOTO, KOL TIPOALPETIKA AAa Sedopéva kal video.

Mpokeltal yla T TEAIKA onueia xpnotwv, mou umoothpilouv audidpoun
gmkowvwvia olyoupa Ppwvng Kat mpoalpeTka video kat AAwv TUnwv dedopévwy. To H.323
KoBopilel Tov TPOTO eMIKOWWVIAG TWV SLADOPETIKWY TEPUATIKWY. Ta TEPUATIKA Ba TIpETEL
eTUMAE0V va uTtootnpilouv:
e 10 mpotuno H.245 yiwo tov KaBOPWOMO TWV KavaAlwv emikowwviag petafld twv

TEPUATIKWY,

e To mpoTUTo Q.931 yia tng onpatodooia tng TNAEDWVLKAC KA ONG,
e 1o mpoturo RAS (Registration/Admission /Status) yia tnv emikowvwvia pe to gatekeeper,
e ta RTP/ RTCP mpwtdkoAAa yLa TNV amnootoAn kat tTh AnPn twv makétwy ¢pwvng,
e TO MPOTUTIO G.711 yLa TN CUUTiEST KL TNV amodoon TwV MOKETWVY GwVNG Ue pubud 54 1)

64 Kbps o€ éva tomko Siktuo.

e Multipoint Conference Unit (MCU)

Elvat n povada nou kaBopilel kat eAéyxeL TNV TAUTOXpOVN SLacUvEEan TpLWV Kal
TAEOV TEPUATIKWY oTaBuwv. AmoteAeital and évav MC (Multipoint Controller), o omoiog
MECW TOU TPWTOKOAAOU H.245 €mITUYXAVEL TN GUVEWONGCN TWV TEPUATIKWY LE OKOTO TNV
eniteuén TNG EMIKOWWVING TOUC KOL ETIKOUPLKA OVAKOAUTITEL TOUC OMOCTOAEIC multicast

makétwy. EmutAéov, pmopel va Swabétel kat éva | meplocotepou¢ MPs (Multipoint
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Processors), oL omoio avaAapBdavouv oucolooTkd T petddoonc tne dwvn g kot/r tou video,
UEOW TNG SPOOAGYNONG Kal TNG avaAoyng avAapeLEnG.

o Gatekeeper

Amote)el pla and TIC ONUAVTIKOTEPEC OVIOTNTEG Tou H.323 mpwtokOAAou. Mrmopei
Va LNV UTIAPXEL WG OLUTOVOUN CUCKEUN, aAAd va lval evowpatwpévo otnv Gateway n
oto MCU.

Ol UTtnpeoieg TOU UTTOXPEWTLKA TtaPEXEL elval n petadpaon Twv SleuBUVoEWV TwV
TEPUATIKWY Ot TpAyHaTIKEG IP SleuBuvoelg, péow tou Tmpotumou RAS (Registration/
Admission/Status), o €Aeyxog tou eUpouc lwvng kot n Staxeipion Twv H.323 Twvwv.
ErutAéov, MPOALPETIKA UTTopEl va mapExel onpatodotnon £leyxou kKAnong, adelodotnon g
kKAnong, Stoxeiplon twv KAoewv, SpopoAdynon TS onUAtodoTnNong Twv KANCEWV K.O.

e Gateway

Elval pla mpoatpetiky ovtotnta ylwo to H.323. Aev sival umoxpewtiky otav ta
TEPUATIKA EMOUPOUV ETILKOWVWVIO ATIOKAELOTIKA EVTOC TOU TOTIkoU Siktuou. Meplhappavel
™ ¢uoikn kat Aoywkn Stemadn xpnong Hetafld Ttwv TNAEGWVIKWV CUCKEUWV Kol TOU
gTkovwviakol Siktvou. Aesttoupyel oupfatikd yta PSTN Siktua, evw OTtav TPOKELTAL YLa
IP Siktuo TPWTO METATPEMEL T TNAEPWVIKA KUKAWHATA O TAKETA SeS0UEVWY, T OoToia

£nelta Spopodoyei avaloya péow tou gatekeeper kal tou mpotumou RAS (OadouAa,2008).

2.6.2. SIP (Session Initiation Protocol)
2.6.2.1. Nepypadn tou SIP (Session Initiation Protocol)

To nmpwtokoAo onpatodoaiag SIP dnuloupyndnke amd tnv etapeia IETF (Internet
Engineering Task Force) otov avtimoda tou mpwtokoAou H.232n tng etaipeiag ITU kot
dnuootevBnke pwtn dopd to 1999. Antd téte SnpoupynOnKav TTOAAEG TPOTIOTIOLNUEVEG KOl
BeATlwpéveg ekOOOELC TOU, OL OMOIEC aQvTlpeTwriotnkav pe Slaitepo evllodépov Kot
ueydAn amrxnon. Xapoktnpiletal ywo tnv omAdtnto Tou otnv Ulomoinon, tnv
ETMEKTACIUOTNTA TOU, KOl TNV aveEaptnoia tou amod ta mpwitdkoAAa XaunAotepou
ETUMESOU KOl TLG TIOLKIAEG OPXLITEKTOVLKEG.

MpoKeltol yla €va TMPWTOKOAO TOU OTPpWHATOC €PapUOYNG TOU TPOTUTOU
TCP/IP. Xpnowuomoleital Kupiwg yla va gykablotd, vo TPOTIOTOLEL Kol va TEPUOTI(EL
Sluepeic (unicast) R moAupepeic (multicast) cuvodoug emikovwviag MOAUVHECWY (KUPLWG

kAnoeig VolP 1 video péow SikTU0OUL), avApeca o€ SUO 1) TIEPLOCOTEPO TEPLLOTLKA.
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To mpwtokoAo SIP mapéxel TG €€N¢ BAOIKEG AEITOUPYLIKOTNTEG: EVIOTILOUO
ToU Xpnotn, dtabeolpudtnTa Tou XprRotn, SuvatoTNTEG TNG CUCKEUNG TOU XPHoTn,
EYKATAOTOON TNG OUVOSOU EMIKOWVWVIAG Kot SLaxelplon TNG cuvOdou emkovwviag.

MephapBavel otoxeia and dvo Baokd MPpwTtokoAAa Tou Internet. Ano to
MPpwTtOkoAAo HTTP (Hyper-Text Transfer Protocol) €xel davelotel tn oxediaon
niehatn-eumnpetnt (client-server) kat tn xprnon twv URL (Uniform Resource
Locators) kat URI (Uniform Resource ldentifiers). Amné to SMTP (Simple Mail
Transfer Protocol) €xel uloBetroeL TNV KWSLKOTOLNON TOU KELWEVOU Kal TNV popdn
™mM¢ emkepaAidbag Twv HNVUHATWY, evw Xpnolgomolet to UTF-8 (Uniform
Transformation Format-8) oUvolo Yxapoaktinpwv. Me éva URI amodidovrtatl
SleuBuvoelg oToug XPNOTEG Tou TPWTOKOAAOU SIP. H yevikr) popdn evog SIP URI
elvaL: SIP:user:password@host:port;uri-parameters?headers, 6nAadn amnoteAeital
OO TO OVOUA TOU XPNOTN KAl To Ovopa tou host.

To SIP gival éva mpwtdkoAAo onuatodociag mou TPEMEL VA CUVEPYAOTEL UE
aAMa mpwtokoAa —6nw¢ to RTP, RTPC, to MGCP, to MEGACO kat to SDP (Session
Description Protocol) pe okomod tn Asttoupyia evog SIKTUOU EMIKOLVWVLOG.

To pnvopata mou avtaAldooovtal avapeoo oe Suo Xpnoteg xwpilovtal os
U0 Katnyopleg, OTIC ALTAOELS KOl OTLG amMoKpioels (requests Kat responses). H altnon
elvat éva SIP pvupa mou otélvetal anod évav meAdtn (client) os évav gfunnpetnti
(server), ue okomo o server va eKTEAECEL LA CUYKEKPLUEVN AetToupyia. AvtioTolxa, n
amokplon eival £va SIP pfvupo tou otéAvetal miow amo évayv e€unnpetntn (server) os
€vav nehatn (client) amavtwvtag ylo TNV KOATAOTOON TOU QUTAUATOG Tou meAdtn. Mwo
OUYKeEKPLUEVA, plae teAlk amokplon (Final Response) eival n omokplon, n omola
teppatilel tnv SIP cuvallayn LNVUUATWY Kol glval tng popdng 2xx, 3xx, 4xx, 5xx Kat

6XX.

To mpwTtokoAAo SIP £xel apKeTEG SUVATOTNTEC Kal TTOAAEG XPNOELS, alAd Sev
€XEL TN SuvaTtotnTa TMARPOUC TIEpLYpadr¢ OAWVY TWV TApaUETpwY pag VolP kAfiong.
MNa to Adyo auto KoAel kal xpnolpomnolel to mpwtokoAho SDP (Session Description
Protocol), yia tov Aemtopepr) Mpoodloplopo TwV MOPAPETPWY TNG cuvodou (Pevéan,

2008).
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sip:user:password@host:port;uri-parameters?headers

2.6.2.2. SIP Ovtotnteg
Ot Aoywkég ovtotnteg mou amaptilouv €va mpwtokoAo SIP eival ol User

Agents kol oL servers Oiktuou (SIP Registar Servers, SIP Proxy Servers kot SIP
Redirect).

e User Agent (UAs)

Elval to AOYLOMIKO TOU €ival €yKATECTNUEVO OTIC CUOKEUEC TWV TEAIKWV
xpnotwv. Alakpivovtal oe duo €ibn: tov UAC (User Agent Client) kat tov UAS (User
Agent Server). O UAC eival pla epappoyn client, mou ektelet ta SIP Requests, evw o
UAS elval pa epappoyn server, n omnoia otav Adfet éva SIP Request amd tov xprnotn,
To enefepyaletal Kol anavid avaloyws oto xprotn. Ot User Agents emopévwg sival
uTtebBUVOL yla TNV EMLKOWVWVIN aVAECSO OTOUC XProTeg, eite Stadpapatilovrag To

poAo client, eite To poAo server.

e Redirect Server

O SIP Redirect Server 6€xetal ta SIP Requests, aAAd avti va ta mpowBnoel,
£160TOlEL TOV QTIOCTOAEQ YlO TO EMOUEVO GAUO KoL TOV OPHAVEL VO UETOKIVAOEL TO
UAVUPO oTov TEALKO Tou Tpooplopo. Ou SIP Redirect Servers cuvriBwg 6ev eivat
outovopol, al\d ocuvumapyxouv oto i8lo UALKO pe Toug SIP Registrar Servers kal Toug

SIP Proxy Servers.

e Registrar Server

O SIP Registrar Server &¢xetal REGISTER requests. Nwpitepa, kaBe SIP Registrar
Server £xel Sextel eyypadEC armd TOUC XPrOTEC KAl TOMOBETNOE QUTEG TIC KATAXWPLOELC
(mou ouclaotika amotelolv mAnpodopieg BEonc) os pla Bdon Sedopévwy YyvwoTh wg
umtnpeoia evtomiopol Béong. H Swadikacia eyypadrg cuvdeel évav xprotn Ue £va
ouyKekplpévo domain (StevBuvon IP). Otav UTIApPXEL HLla €LOEPXOUEVN TEPLOSOC
ouvbeonc yla €vav xpnotn evtog tou domain, o SIP Proxy Server pwtd tov Registrar

Server yla va kaBoploel tn Stadpopn Twv pnvupdtwy cnuatodooiag.

e Proxy Server

Elvat To Aoylopikd TOU eKTEAElTAL AMO TOUG KEVIPLKOUG KOpPBoug evog VolP
SiktUou Kot armodéxetal ta requests mou unoBaiAovtal amnod toug SIP UAs (User Agents

Clients) yla Tnv eykataotaon enkowwviag.
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Mpwta, emikolvwvel pe tov SIP Registrar Server yia va AABeEL Tn OXETKNA
TAnpodopia yLa Tov EVIOMIOUO TNG TPpEXoUaag BEan tou xpriotn mou KaAsital. Otav o
XPNOTNG QUTOG EVTOTMLOTEL TOTE TO SIP request mpowOeitat otov UAS (User Agent Server)
Tou Xpnotn, | oe aA\ov kataAAnAotepo SIP Proxy Server. Itnv mepimtwon mou o
XPNotng mou KoAeital dev BpeBel petd ocuykekplpuévo aplBud npoonabelwy, tote o SIP
Proxy Server amootéAAelL £va avaloyo SIP response, 0ToV apXLKO XprioTh ou €0TELAE TO
aitnua ywa emkowvwvio. Evag SIP Proxy Server gpunveUel Kol €Av Kpivel amapaitnto,
tpornonolel éva SIP request mpLv To mpowBroetl otov avtiotolxo SIP UA r} oe dAAov SIP

Proxy Server (Pevéon, 2008).

j EEE i
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EEE e “
S== — = ]
SiIP [TELEFHONE Laptop computer == PSTN

A

SIFIGATEWAY

GSM

Senver Registrar

rect

Redi

ElkOva 16: ApXLTEKTOVIKI cuaTtrpatog SIP

2.6.2.3. H opoAoyia tou mpwtokoAAou SIP
¢ AOR (Address-Of-Record)

Elval To avayvwplotiko kabe xpnotn, To onolo kabopilel To domain Kat £tol

xapaktnpiletal n B£€on Tou xpnotn.

e Call

Elval o 6pog mou onuaivel évapén pLag Mkowwviag MOAUUECWY OVAUETSO OF

6U0 OVTOTNTEC TOU CUCTHUATOC.
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¢ Call Stateful

Mta ovtotnta amokaAeital stateful av n katdotaon Tou mapapével otabepa
gvepyn amnod tnv apxn plag cuvouthiog pe INVITE request péxpl to mépag tng, Ue to BYE

Request.

e Client

Elval pla omowadnmote ovtotnta vog Siktuou, n omoia otéAvel SIP requests
Kol 6€xetat SIP responses. Evag Client dev eival amapaitnto va dadpd pe €vav

avBpwrvo xpnotn.

e Conference

Elval pla moAupeotkn emkovwvio tou mephapBavel TOAAOUC OUUUETEXOVTEC.

¢ Final Response

Eival n amavtnon, n onola teppatilel tnv SIP cuvaAlayr). Alakpivetal amo tnv
TPOCoWPLVN amavtnon, n onoia dev tepuatilel tn cuvaAiayn SIP pnvupdtwy. OAec ol

TEALKEG QTAVTNOELG £XOUV Hopdh 2XX, 3XX, 4XX, 5XX KOl B6XX.

* Request

Eva SIP pARvupo mou otélvetol amo tov mehatn (Client) oe kamolov
gfunnpetntn (Server), ue oKomO va TIPOKAAECEL TNV QTMAVTNGCN TOU Server, n omoia

0OUCLOOTIKA £lval n ektéleon pLog Stadkaoiag.

® Response

‘Eva SIP prvupa mou otéAvetal ano évav e€unnpetnth (Server) og évav eAdtn

(Client) wg amavtnon oto SIP Request mou tou eixe amooteilel vwpltepa.

® Ringback
‘Eva TOVIKO ONUO TIOU TIOPAYETOL OO TNV GUOKEUN Ttou KaAel kol Silvel tnv

mAnpodopia OTL 0TNV CUOKEUT TOU KOAOUUEVOU avamapayeTal fXog KARong.

¢ Dialog

Mia amoé akpo-oe-akpo cuvdeon avapeoa o SUo User Agents, Ue otoOxo va
ETUKOLVWVNOOUV e avtoAAayn SIP pnvupdtwy. Kabe dialoyog yxapaktnpiletal amno

éva call-ID.
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e Header

Elval n emkepaAida evocg SIP unvipatog, mou meplexel Anpodopieg yla To
unvupa. Alakpivetat oe dStadopa nedla (header fields). Ta nedia avta nepthappavouy
TO OVOUO EVOC XOPOKTNELOTIKOU KOL MO 1| TIEPLOCOTEPEG TIUEC VLA TO OUYKEKPLUEVO

XOPAKTNPLOTIKO.

¢ Home Domain

Eilval to domain mou mapéyel Kamola untnpeoia oto Xprotn tou SIP. To domain

auto Bploketal kat otnv AOR (Address-Of-Record) tou xpriotn.

e Location Service

Eival o tpomocg pe tov omoio ot SIP Servers evtomilouv tnv miBavr B€on tou
KahoUpevou xpnotn. AmoteAsital amod pla Alota avriotoiynong twv AORs og pia n

TeploootePeG SleuBuvoelg, Omou pmopet va eival StaBéoipoc o xpnotng.

o SIP Server

Elvat pla ovtotnta tou Siktuou, mou déxetal SIP requests Pe OKOTO va TLG

eEumnpetroeL Kal oTeAVeL TIiow SIP response w¢ anmavinon o€ AUTEC TIG ALTAOELG.

o SIP Transaction

Eivatl n cuvaAdayn mou ekteleital avapeoa o €vav client kat €vav server Kol

nieptAapBavel 6Aa ta unvupata ou avtaAhacoovtal Hetaél toug (Pevéon, 2008).

2.6.2.4. SIP Requests
Ou SIP Requests avayvwpilovtol otn ypauun aitnonc (Request-line). H

Request-line meplappavel To Ovopa pLag amnod Tig €L peBodouc mou akoAouBouy, éva
{ntoupevo URI (Request-URI) mou SnAWVEL Tov XprRotn 1 tThv UTnpecia, otnv omnoia
ovapEpeTal TO OUYKeKPEVO SIP request kal tnv €k6oon TOU TPWTOKOAAOU,
XWPLOUEVA HETOED TOUG LE EVOL KEVO XAPAKTHPA.

Ou €€L péBodol sivat ol REGISTER, INVITE, ACK, CANCEL, BYE, OPTIONS
MéeBobog REGISTER

e H uébodog REGISTER

Xpnotuornoteitat and tov User Agent yia va dnAwoel oto SIP &diktuo tnv

tpEXovaoa SleuBuvon entkowvwviag tou, SnAadn to AOR ¢ KABe ovtoTnTOC.
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Ta media mou neplhapPavel eéva REGISTER Request eival ta: Call-ID, CSeq,

From, To, Via, kat Max-Forwards. (Aylopupylavvakng, 2007).

e H puéBodoc INVITE

Xpnotpomoteital and tov User Agent otav BéAel va ekwvroet tn dladikaoia
gTKOWVWVIOC pe évav aAlo User Agent. To pivupa plag peBodou INVITE pmnopet va
TEPLEXEL TIANPodopleg PECOU TOU amMooToAéa, TMAnpodopieg ylwa tn olvodo (m.x.
noldtnTa umnpeciag QoS) i mAnpodopiec aodpalelag. H ovrdtnTta mou OTEAVEL TO
INVITE request dnutoupyel éva povadiko Call-ID, mou xapaktnpilelt 6An tn cuvobdo,
gykaBlotd por kKAnon petafl twv dVo User Agentss, mou Slapkei, womou €va BYE
request otalel amnod évav anod Toug SUO Kal TEPUATLOTEL  oUVOSOG.

Ta media mov mephappavel éva INVITE request eivat ta: Call-ID, CSeq, From,

To, Via, kat Max-Forwards. (Aylopupylavvakng, 2007).

e H uéBobdog ACK

Xpnotlpormoleital and tov User Agent yia tnv emiBeBaiwon otL £xet Adfet pia
teAlk amavtnon ywa éva INVITE request kot povo Tou £0TENE TIPONYOUUEVWG. To
niebio CSeq tn¢ erikedparidag dev aviavetal yia éva ACK Request, oAAG aAAalel povo
yla ™ péEBodog mou emutuyyavel. Etol, o apBudc tou ACK avtiotolyiletal pe Ttov

oplBud CSeq tou INVITE oto omoio avadépetal.

e Mé£Bodog CANCEL
XpnOLOTOLElTAL YLt TOV TEPUATIOMO KARoswv omo évav User Agent 1

avalntnoswyv amo évav Proxy Server, adol £xet AndBel pia 1xx amavinon.

e Mé£Bobdoc BYE

Xpnowomoleital amokAELOTIKA arnd Toug User Agents ylo TOV TEPUATIOUO HLAG
ouUVOO0U TOUG. ATTOOTEAAETOL ATOKAELOTIKA KAl LOVO QVAUESH OTOUG OUUUETEXOVTEC
User Agents, xwpig tn dtapecoAdpnaon kamolou Server.

Ta nmedia mou mpenel va untapyxouv o€ €va INVITE Request eivat: Call-ID, CSeq,

From, To, Via, Max-Forwards (Aylopupytavvakng, 2007).
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2.6.2.5. SIP Responses
Anuoupyeitat and évav SIP Server i anod évav User Agent Server wg amokpLon

oe éva SIP request kamolou User Agent Client UAC. H amavtnon meplAapBavel po
ypauun kataotaong (Status-line), n omola mepléxel evav tpupndlo Kwdiko (status
code) kat tnv e€ynon (reason) mou avtioTtolyel o€ autdv Tov Kwdiko. OL kwdikol autol
Xwpilovtal o £€L opadeg, oL omoieg mapouoLalovTal T CUVEXELQ.

e 1xx (Informational), EVNUEPWTIKEG QTMAVINOELS TTOU UTOSELKVUOUV OTL O
server TIPAYHOTOTOLEL AKOUO EVEPYELEC KOl eV €XEL OKOUN L0 OPLOTIKN QTAvVINno.
‘Evag server oTt€Avel pila amavtnon 1xx av Bploketol otV avapovr TMEPLOCOTEPO amd
200 ms yla va armoKTAOEL pla TEALKA amavtnon. Ot anaviioslc 1xx dev petadidovratl
alomiota Kal dev mpokaAouv otov client va oteilel pia péBodo ACK. Zuykekpluéva,

100=livetal mpoomnabela

180=To tnAfdwvo XTuma

181=H kAron mpowBeitat

182=H kAnon Bploketal o avapovi

183=Mpdodog cuvddou

e 2xx (Success), To aitnua emnttevxOnke. OL MAnpodopieg mou enotpédovral
HE TNV amavinon efaptwvial amd Tn HEBoSo Tou XpnoLlIOoToOLlElTal oto altnua.
JUYKEKPLUEVQ,

200=0K

202=£ywve anodoxr: XpnoLLOTIOLELTAL YLO TIAPOTIOUTTEG

* 3xx (Redirection), Mapéxouv mAnpodopiec yla t véa tomoBeoia tou xprotn
Nyl eVAAGKTIKEC UTNPECIEC TOU HMOPElL va  LKAVOTIOW)oOUV TNV KAARoN.
JUYKEKPLUEVQ,

300=MoA\artAég EThoyEg

301=MeTtaKLvnOnKe povipa

302=MetoKLvrBnKe MpoowpLva

305=Xpnotuomnoliote SlaKkouLoth LecoAapnong

380=EvaAAaKTIKN uTtnpeoia

e 4xx (Client error), ATOKPIOELC OPLOTIKAG QTTOTUXLOG OO VAV CUYKEKPLUEVO
server. O client 6gv npénel va emavalaBel to (Slo altnua xwplig Tpomornoinon.

Qotd0o0, 10 (610 altnua o SL0POPETLKO Server UMopel va elval EMITUXEG.

JUYKEKPLUEVQ,
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400=Kakn aitnon

401=EA\ewdn e€ouaolodoOTNONG: XpnoLomoLE(Tal LOVO amo Kataxwpnteg. Ot
SLOKOULOTEC HecOAGPBNoNnG Ba mpémeL va xpnotpomnololv e€ouclodotnaon
gknpoowrnou 407

402=Anatteital TAnpwun (Asopevetal yio. peAAovTIKn Xpron)

403=Anayopevetal

404=0 xpnotng 6ev Bpédnke

405=H pébobdocg dev emitpémnetal

406=Mn amnodektr pEbodog

407=AnauteltaL emalnBbguch EKMPOCWTTOU

408=MN£poac xpovikou opiou aitnong: O xpnotng dev Bpédnke Eykatpa

410=Anoxwpnoe: O xpAoTnNc KATOTE Ut pXE, aAAA Sev eival mAéov SlaBéoog
ebw

413=YnepBoAKa PEYAAN ovToTNTA aitnong

414=YniepBoAKa LeyaAn aitnon-URI

415=Mn unootnpl{OUEVOC TUTIOG LECWV

416=Mn vnootnplopevo oxnua URI

420= Kakr eMEKTACN XPNOLUOTMOLOUEVOU TIPWTOKOAOU SIP, Sev avayvwpiletal
oo TO SLOKOWULOTH

421=Anatteital eMéKTAON

423=YmtepBoAlkd cUVTOUO SLACTNUA

480=MNpoowplva un Stabéoun

481=H kAnon/ouvalhayr sv umtapyet

482=AvixveUTnKe BPOXOG

483=YmepBoAka TIOAAEG LETATINONOELG

484=AteAng dievBbuvon

485=Aegv eival apdionun

486=AnacyoAnuévn edw

487=H aitnon teppatiotnke

488=Mn amobektn ebw

491=H aitnon ekkpeuel

493=Mn amokpuTmtoypadnolun: Asv ntav duvatn n anokpumntoypadnon
TUAMATOC TOU cWwpatog Tou S/MIME
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* 5xx (Server failure), Amavtroelg amotuylog mou Sivovtal otav évag 6Log
oserver £xel 0GAAEL. JUYKEKPLUEVQ,

500=EcwTteplkd opAALA SOKOULOTN

501=Aev edpappootnke: H uéBodocg aitnong SIP dev edpappootnke edw

502=Kaxkr muAn

503=Mn SwaB€oun unnpeoia

504=M£pag xpovikoU opiou SLOKOULOTH

505=Mn umtootnplopevn €kdoon: O dlakopotng 6ev untootnpllel auth v
£kdoon tou mpwtokoAlou SIP

513=YmepPoAikd peyaio pivupa

* 6xx (Global failure). O server €xeL opLOTIKEG TTANPOPOPIEG OXETIKA UE Evav

OUYKEKPLUEVO XPNOTn, OXL HOVO TO OUYKEKPLUEVO TIAPASELYUO TIOU

avaypadetal oto URI-Request. Juykekpluéva,

600=AmnacyxoAnpévn movtou

603=Anoppdn

604=Agev uTtapxeL TouBeva

606=Mn anodektr (Opaykog, 2014)

2.6.2.6. SIP ko CODEC
O CODEC (COder-DECoder) eivat umetBuvog yla O6uo TOAU ONUOVTLKEG

Aettoupyieg Tng texvoloyiog VoIP. ApXIKQ, HETATPEMEL €va avaloylkd ¢dwvnTiKO onua
ot Pndlaxn popdn, wote autod va Pmopet va petadobel eUKoAa. Emelta, LETOTPETEL TO
CUMTLECHEVO PNdLaKO oMo oTNV apxLkh avaloyikn popdr Tou, £€ToL WOoTe va Unopel va
enavaingOeL.

Yrnidpyxouv moMoi CODECs SlaBéoiuol otnv ayopd. Kamolot eival Swpedv, evw
aAAoL xpetalovtal adela. Alodépouv otnv oLdTNTO TOU NXOU Kal TTolkIAAoUV avaloya e
0 £Upog Lwvng. To UALKS, TNAEDWVIKEG CUOKEUEG, TIUAEC K.A.TL cuvepyalovtal Pe TToAAOUG
ano avtol¢.

H emhoyn tou kataAnAou CODEC sival oAU onuavtikn yla tnv texvoloyia VolP,
pLog mou kaBopiletal o pubuog Sedougvwy Tou Ba £xouv Ta MOKETA o€ ULa IP ouvSLaAeEn
KoL autd elval dlaitepo onuUavtlkd ya tn $uon Tou SLasSIKTUOU Kol Tou GwvnTLKoU
onuatog.

Ot 1o dnpodiheic audio CODECs mou xpnotuornolel To mpwtokoAAo sival:

e G.711
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AnuoupynOnke amod tnv ITU (International Telecommunication Union) to 1972
yla xprion otnv Wnouakn tAsdwvia. Exel Vo ekbooelg: To A-Law Xpnolpomoleitat otny
Eupwnn kal og AleBvr) Aiktua, To uLaw xpnotuormoleital otig H.M.A. kat tnv lanwvia.

Xpnoiuorolel AoyaplBuikr cupmieon. Zupmiélel kaBe Seiypa 16 bit ota 8 bit,
ETULTUYXAVOVTAG £TOL AOYO cupumieong 1:2.

To bitrate eivat 64 kbit/s yla kaBe katelBuvon, onodte pLa KAnon katavalwvel 128
kbit/s.

Xpnoluormoleital eupéwg amo to diktuo PSTN, ondte £xel Soklpaotel Kal mapéxel
™V KaAUtepn moldtnta pwvig. To LELOVEKTNUA TOU €lval OTL KATOVAAWVEL TIEPLOCOTEPO
gupo¢ Lwvng amd AaAAoug kwdikomolnteg. Etol, Asttoupyel kalutepa og Tomika Siktua
OTou To €UPOG LWvNC lval HeyaAo.

e G.729

0O G.729 eival évag CODEC pe yapnA£g anattioslg os eUpog Lwvng. MopEXel KaAn
moldtnTa NXou.

Kwdwormolel tov Axo ot mAaiola pnkoug 10 ms. Me 6edouévn ouyvotnta
SewypatoAnyiag 8 kHz, éva mAaiolo 10 ms mepiléxel 80 delypata nyou. Kwdikomolel kabe
mAaiolo o 10 bytes, £tolL o bitrate eival 8 kbps og pia katevBuvaon.

To G.729 bev eivat Swpeav. Ot TeAlkol XprioTeg ou BEAOUV va XpNOLLOTIOLOoUV
autov tov CODEC Ba mpémnel va ayopAdoouV La CUCKEUT) TIou To UAoToLel (1. TnAédwvo
VolP A mUAnN).

Mia ouxvad xpnotgormololpevn mapoAlayn tou G.729 eivat n G.729a. Eilval
cuUBATO pe Tov apXLtkdo CODEC, alha €xet xapnAdtepeg amnattioslg os CPU.

e G.723.1

To G.723.1 eival 1o amotéAeopa evog Slaywviopol mou avakoivwoe n ITU pe
OKOTIO VO OXESLA0EL £vav KwSLKOTOWNTI ToU Ba eMITPETEL KANOELS TIAVW QO CUVOEOELS
povtep 28,8 kat 33 kbps.

Yridpyxouv 800 ekb60elg Tou G.723.1. Kaw oL Vo Asttoupyoulv o mAaiota xou 30
ms (6nAadn 240 Seiypata), aAAd oL adyopilBuol toug Stadépouv. To bitrate Tng mpwtng
£€kdoong ival 6.4 kbps kal to mAaiclo 24bytes, evw tng SeUtepn mapaliayn gival 5.3 kbps
KoL To Aaiolo 20bytes.

e GSMO06.10

To GSM 06.10 eival évag CODEC mou oxedldotnke yla Kvntd diktua GSM. Eivat
eniong yvwoto wg Full Rate GSM. Aut n mapaAAayr tou kwdikomolnt GSM umopel va

xpnotpornotnBei eAeUBepa, £toL To Bplokoue cuxva os opensource edpapuoyeg VolP.
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To CODEC Aettoupyel o mhaiola nxou pnkoug 20 ms Kot cupTielel kaBe mAaiolo

o€ 33 bytes, €toL 1o bitrate va eivat 13 kbps (Opaykog, 2014)

2.6.2.7. Napadsiypa kAong SIP

Mta oUvodog sip avapeoa os S0 TNAEPWVIKEG CUOKEUEG TIPOYLLOTOTIOLELTOL UE

ToV akoAouBo Tpomo Brua mpog BrApa:

Ewkova 17: YUvodog SIP avdpeoa og Suo tnAédwva

e HtnAedwvikr cuoKeun Tou eMBUUEL TNV KANON OTEAVEL pLa TIPOGKANGN.

e To kohoUpevo TnNAfpwvo oTéAvel TAnpodoplakn amokpion 100=rivetat
npoondBela — miow.

e Otav 10 KoAoUpevo TnAédwvo opxiosl va XTUTd, OTEAVETOL MLO
amnodkplon 180=koudoulvioua.

e Otav o KaAwv onkwoel to TNAédwvo, TO TNAEPWVO TOU OTEAVEL ML
anokplon 200=0K.

e To tAédwvo ToOU  Tpayupatomolel TNV KANON  aAmokpivetal
ue ACK=avayvwplon.

e Hmpaypatikr cuvopthia petadidetal wg dedopéva pécw RTP.

e Otav o kaAwv kKAeioel To TNAédwvo, oto TNAEDWVO TOU MPAYUATOTOLEL TNV

KAnon otéAvetal pla anokplon BYE.
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e To tnAédwvo TmoU Tpayudatomolel TNV KARON Omokpivetol HE  Hla

amnokplon 200=0K (Opaykog, 2014)

2.7. To npwtokoAAo SDP (Session Description Protocol)
To mpwtdkoAMo SDP mpoaodlopiletal amd to RFC 4566 kol SNUOCLEUTNKE TO

2006. Xpnotuomoleital yla va meplypadel MARPWE TIG cUVOSOUG TTOAUUECWY TIOU £XEL
EYKATOOTNOEL TO TPWTOKOAAO SIP Kol XpnoLUoToLel KWSLKA KELEVOU.

Mepypadel tnv IP dievBbuvon (host name, IPv4, IPv6), tov aplBud tou port
(mou xpnowuomoleitatl ywo tn petagopd), Tov TUMo twv Sedopévwy (nxog, video,
K.A.Tt.), Tov aAyoplBpo kwdikomoinong twv dedopévwyv (PCM, MPEG Il k.A.1t.), To Bépa
NG ouVOSOoU Kal To XPOvo Evapéng kat Anéng tng cuvodou.

To SDP amoteAeital amo ypoppec tng popdng <character> = <value>, 6mou
<character> eivat éva kedalaio/meld AaTwiko ypaupa kat <value> eival éva
dounuévo Kkeipevo.

To SDP amoteAsital amo tpia KUpLla TUAMOTA: oUVEEDH, XPOVIOUO Kal HEOA.
KaBe pnvupa pmopel va mepléxel mMoANEG meplypad£EC XPOVIGHOU Kal HECWY, OAAA
uovo pla mepypadn neptédou cuvdeonc.

O 0pLOUOG TWV EV AOYW TUNUATWVY KOl TO TILBAVO TIEPLEXOUEVO TOUG £XOUV WC
£€n¢. Elval onuavtiko va yvwpiloupe otL v pmopel va umapxel kabe xapaktrpag /
TIUA o€ éva pnvupa SDP.

AkoAouBel 0 TTPoadLOPLOUOC TWV TUNHATWY KoL To TOavo TEPLEXOUEVO TOUC.
A¢ onuelwBel mwg gva pnvupoa SDP dev mepléxel 0Aoug Toug akOAouBoug XOpaKTAPEG.

e Nepypadn cuvodou

v=(aplOpog £koang MPWTOKOAAOU, TTPOC TO Ttapdv povo 0)

o=(0vayvwpLoTIKO SnULloupyoy Kol CUVOSOU OVOUO XPOTh, aVayVWPLOTIKO,

oplOuog €kdoonc, StevBuvaon Siktuou)

s=(ovopa meplodou cUVEEDNC: UTIOXPEWTIKI HE TOUAA)XLoTOV éva KwSKO UTF-

8)

i=(titAog ouvebpiaong  cuvtopeg MAnpogopleg)

u= (URI tng neplypadng)

e=(undév n mneploodtepec OleuBUVOEL nAeKTpoviKOU Toyudpopelou pe

TIPOOLPETLKO OVoua eEMadwy)

p=(undév 1 meplocoTEpPOUC aplOUOUC TNAEDWVWY HE TIPOALPETIKO OVOUa

enadwv)
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c=(mAnpodopieg oclvdeong - Sev amattovvtal €av mepAappavovtal oe OAa Ta
péoa)
b= (unbeviKég ) MEPLOCOTEPEC YPAUUES TTANPOdOpLWY EUpoUC Lwvnc)
MLa ) TEPLOCOTEPEC TEPLYPOPEC XPOVIOHOU
z=(MpoCAPHOYEG LWwVNG WPOG)
k=(kAel &l kpuTttOoypAdPnaong)
a=(uNndév N MEPLOCOTEPEC YPAUUEC XAPAKTNPLOTIKWY TtEpLOSou olVSEeaN()
Kapla rf meploodtepeg mepLlypopEC LECWY
m=(ovopa péoou Kal Sletbuvon petadopdg)
i=(titAog péowv N medio mAnpodopLwv)
c=(mAnpodopieg ocuvdeonc - MpoalpeTikd av cupnepAndBolv oto enimedo
ouvodou)
b=(un&evikeg 1 meploodtepeC ypappES TTANpodopLlwy eVpoug Lwvng)
k=(kAel&l kpuTttoypadnaong)
a=(UNOeVIKEC 1 TEPLOCOTEPEC VYPOUMEC XOPOKTNPLOTIKWY  HECWV -
TLOPOKAUTITOVTOG TG YPOLLUEC XOPOKTNPLOTIKWY TIEPLOSoU oUvEeaN()
o Mepypadn Xpoviopol (UMoXPEWTLKN)
t=(xpovog Aettoupyiag tng mepLodou Asttoupyiag)
r=(un&év N mepLocotepol xpovol emavaindng)

e Mepypadn twv pécwv (edv urapxel) (Ppdykog, 2014)

2.8. VoIP edappoyeg
Karmoleg VolP edpappoyég mou sival e€atpetika SnUodAelc OTIC LEPEG HAC, HE

EKATOUUUPLA EYYEYPOAUUEVOUG XPNOTEG KoL TEPAOTIO OYKO HeTadopdg Sedopévwv
KaBnuepwva eivat to Skype, to Viber, to X-Lite,, @a akolouBrjoel plot PEAETN

nepintwong ywa ta Skype kawViber, kKaBwg Kot piot cUYKPLON KETOEU TOUG WG TA TILO
Kuplapya tng ayopac.
2.8.1. MeAétn Nepintwong: VolP pe to Skype

To Skype eivat pa eéapetika dnuodAng epapuoyn VolP pe meplocodtepoug
anod 50 skatoupUpla Aoyoplaopolg evepyouc Kabnuepvd. Apxlkd mpoopl{otav yia
ETMIKOWVWVIO amd umoloywoty o€ umoloylotr). [MA€ov, XpnOLUOTOLETAL OO
omoladnmote ouokeun I[P elval ouvdedepévn oto OSladlktuo, UTOAOYLOTEG E

omolodnmote AsltoupyLkod cvotnua (Windows, MacOS, Linux), tablets, smartphones pe
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Aewtoupyko cvotnua (Windows Phone, i0S, Android rj BlackBerry), otaBepd tnAépwva
oupBata pe to Skype, smart-tvs GA\a akOpa Kol CUCKEVEC Owg playstation Vita.

Mpoodépel Suvatotnta KANCEWV O OMOLOSHTIOTE HUEPOC TOU KOOUOU, OF
omolodnmnote diktuo tnAedwviog, otabepng Kot KvNTAC, UE KABOAoU 1 TTOAU XOUNAEG
XPewoelg, Chat, Sduvatotnta omootoAn¢ SMS, amootoAng apxeiwv kat duvatotnta
tAebilaokePng.

H etawpeia Skype W6pubnke 1o 2003, avamtuxBnke toxvutata kot odoul
TpooeyyiotnKke amo S1aPopeC CALPETIKA TETUXNMUEVEC ETALPELEG, TEAKA €€0lyOPACTNKE
ano t Microsoft to 2011. To mpwtdkoA o Skype eival LOWTIKO Kal oL aAyoplBuoL Kat
Ta mpotuma Tou To adopolv Kpumtoypadnuéva. Eivat moAU Suokolo va
npoobloplotel pe akpiBela o tpomog Asttoupyiag tou Skype. H totooeAida tou Skype
KOL Ol HEAETEC UETPAOEWV amMO gPeUVNTEC Tpoodlopilouv o kamow Pabud tnv
Aettoupyla tou Skype.

Y€ YEVIKEC YPOUUEG, N TtoLOTNTA AXoU Tou Skype elval kaAUTEpn amod autr NG
POTS (Plain Old Telephone Service) mou napéxetat and 10 tThAedwvikd cUCTNUO TG
KoAwdlakng tnAeodpaong (H  SswypatoAnpiocc oto  Skype eivar 16000
Selyparta/devtepodento 1 uPnAotepn, evw oto POTS mepimou 8000
Selyparta/deutepolento). To Skype amooTéAAEL MOKETA NYou Kol video pEéow Tou
npwTtokOoAAou UDP. To mpwtokoAAo TCP To XpnOLIOTIOLEL YLl TA TIAKETA EAEYXOU N
otnVv mepintwon mou ta maketa Sedopévwy gumodilovtal amd CUYKEKPLUEVA TELXN
mpooTaoiog.

OL xpnoteg tTou Skype elval opyovWHEVOL O UL LEPAPXLKT Sopn Kol KABe
XPNoTtNC xapaktnplletal wg super peer 1 wg TUTILKOG peer. To Skype dnuioupyel éva
EUPETNPLO TTIOU avtloTolyilel ta ovopata xpriotn Skype oe tpéxouosg IP leuBuvoelg
Kal aplBpouc Bupwv). AUTO TO EUPETHPLO SLAVEUETAL OTOUG SUPEr peers.

Ac¢ umoBéooupe OtTL 0 Xpnotng A kavel emutuxeg login oto Skype. Tote, tou
oavatiBetal évag super peer, YUe TOV OmMoio 0 Xpnotng A umopel va emkolvwvel
otélvovtag Kal AapBavovtag pnvopata eAéyxou. To 6o cupPalvel Kol ylo Tov Xprotn
B otav ouvééetal oto Skype. Otav o A B€AeL va KOAECEL TOV B, evnEPWVEL TOV super
peer Tou, 0 OTOLOG HE TN OELPA TOU EVNEPWVEL TOV super peer Tou B, o omolog pe tn
OELPA TOU EVNUEPWVEL TOV B yLa tTnVv elogpyouevn kKAfon tou A. Av o B amodeytel tnv
KANan, ol U0 avtioToLyoL super peers eMAEYOUV £vav TPLTO super peer, Tov relay peer

Tou omolou n douleld eival va avopetadidel Sedopéva petafd twv A kat B. O relay
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peer dev penel va neplopiletal amno tn uéBodo NAT (Network Address Translation), n
omoila petaoynuatilel pla SlevBuvong IP oe GAAn SleBuvon, TPOMOMOLWVTAG TLC
mAnpodopieg g SlevBuvong Siktuou otnv kepoAidba twv IP makétwv. H NAT
amoyopelEeL €vav eEWTEPIKO XPNOTN VA EMLKOLVWVNOEL HE EVaV EC0WTEPLKO. Me Tov
TPOTMO aUTO, oL duo Xproteg A kot B €xouv pla cuvdeon amod AKPo O£ AKPO, TIOPOAO
TIOU KaVE(G Toug dev pmopet va SexBel pla cuvodo ektog Siktuou.

To Skype eivalL gUkoho otn AAPn OTNV €yKOTACTAON KoL TN XPron o€
omnoladnnote €kdoon Tou. Me TNV El0aywyn Twv otolelwv Tou Aoyaplacpol Xprnotn,
INTA va YIVEL CUYXPOVIOUOG TwV eMOPWV pe OAeC TIC AdN umtdpyouoeg emadeg Skype 1
va PNV yivel kaBoAou cuyxpoviopog. Exel €alpetikn molotnta dwvng Kata tn StapKela
kAnong eite péow WiFi, eite pe Siktvo 3G n 4G. H videokArion mou eival to kote€oxnv
XOPAKTNPLOTIKO Tou Skype, eival apketd kaAn. H moldtnta ¢pwvng eivat moAl KaAr, To
video apketd codEg, Kol YeEVIKA Sivel oTO XPROTN HLa OPKETA KAAA eumelpia. Emiong, ot
dwvnTikég kAnoelc avapeoa oe Sladopetika Siktua 3G, 4G A wifi kat Stadopetikd

AELTOUPYIKA cUOTAUATO E(VOL LKOWVOTIOLNTLKECG (Aylopupylavvakng, 2007).

2.8.2. MeA£tn Nepintwong: VolP pe to Viber
To Viber &nuloupyndnke ota téAn tou 2010 amoKAELOTIKA YLa TO AELTOUPYLKO

ovuotnua tng Apple kat to iPhone otov avtimoda tou Skype. Iruepa eivat Stabgotpo yia
OAa Ta AELTOUPYLKA cuoThApaTa yia smartphones, 6nmwg to Android, to Windows Phone, to
BlackBerry OS, to Symbian kot dA\a. Eival Swpedv kot pmopel vo eykataotadei kal va
AELTOUPYNOEL QVAUEDO OE XPrOTEC UE SLadOPETIKA AELTOUPYLIKA CUCTAMOTA, apKeL auTol
va givat online og kamoto diktuo wifi, 3G N 4G .

Metd tnv gykatdotaon tou, To Viber dev {nta véa syypadn A ovvdeon, amid kal
HOVO TN XWpa Kot Tov aplOud tou Kwntol thAedpwvou Tou Xprotn. XTn CUVEXELD, yiveTal
£VOG YPHYOPOG CUYXPOVIOUO HE TOoV KatdAoyo emadwv tou. O OUYXPOVIOUEVOC TIAEOV
KaTAAoyog deixvel Ta ovopata Twy enadwy Tou XpHoTh, Kal oleg enadeg Sltabtouv TNV
edappoyn Viber. Natwvtag os éva 6voua, epdavitovral emumAéov ot emthoyég "Viber Call -
Free Call" kat " Send Message — Free Message".

Ma kaBe véo pnvupa, To Viber otélvel pla popup edomoinon, kot n epapuoyn
Eekva autopata ya va AndBel pia kArjon. EGv To Atopo To omoio S€xeTal pia KARon
Viber 8ev gival online 1] €xeL amevepyomnotnuévo to Viber, n kAon &gv npaypatonoleital,
oM@ pOALG auTtOog yivel online, elbomoleltal yia tnv KAfon. Autd sival amo ta Betikd

XQPAKTNPLOTIKA Tou Viber mou avtipetwriovral pe euxapiotnon amnod Toug XpHoTeC.
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IXETIKA e TNV TIOLOTNTA TwV KARoewv Viber, umtdpyel pLo Pikpn nXw otnv évapén
NG cUVOUALaG , N omoia PeLWVETAL oTadLlaka Katd tn Stapketa tng kKAnong (Wapouddakng,

2014).

2.8.3. Skype vs Viber
KaBw¢ ot Suo edapuoyeg dev AsttoupyoUv TavouoLOTUTIA, €EUTINPETOUV TOUG

XPNOTEC TOUC Ue SLadpOopETIKO TPOTO. AV OLWG yLa omoLlovonmote AOyo, TIPEMEL va emAeyel
£va amno ta Suo, akohouBel N oUYKPLOH TOUG, UE YVWHOVA TNV EUKOALA Xprong, To KOOTOC,
N SNUOTLKOTNTA, TNV KLVNTIKOTNTA, TV KATOVAAWon 6£60UEVwyY Kal Thv ToloTnta KARong
(Bpakag, 2013).

. EukoAia otn xprion

Kal ta Suo Aoylopika givatl dlhikd wg mpog To xprotn. To Viber opwg kepbilel ota
onpeia 6co avadopd tnv KNt thAedwvio, n omoia XPNOLUOMOLETOL OTIC UEPEG UG
CUVEXWC.

o Kdotog

2T SwpeAV eKOOCELG TOUC Kal To SUO AOYLOULKA TIPOOPEPOUV TLG (OLEC UTINPEGIEG.
Jtnv €kdoon tou Skype Opwc ou eival enl MANpWHA, Yl KWvNTdA Kal otabepd tThAEPwva,
to Viber 6ev mopéxel t€toleg unnpeoieg. ETol, vikntAg Bewpeital to Skype.

° AnpotikétnTa

To Skype onjpepa €xeL mevtamAdcLloug XpHoteg ano to Viber.

° Kwntwkotnta

To Viber umepéxet €ekdBopa, pa mou Snuoupyndnke £€apxng yla Kwntd
TAédwva.

° Katavalwon dsdopévwv

To Viber katavaAwvel 250kb avd Aemto kAnong, evw to Skype Mol neplocdtepa.

. Nowotnta KARoNG

To Skype umeptepel otnv moldéTnNTa KARONG, T000 otn dwvh, 0G0 Kol oTo video.

JUUTIEPACUATIKA, OV N HVAUN KOL O amoBnKeUTIKOC XwpPoG 8ev amoteAouv
TPOPBANUA 0T CUOKEUT], TIPOTEIVETAL N EYKATAOTAON Kol Twv duo epapuoywy ylo

BEATLOTN XPNOTN Kal PEyLoTn kavomoinon( Bergstrom,2004).
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3. NOIOTHTA YMHPEZIQN (QoS) kat MOIOTHTA EMMEIPIAS (QoE)

3.1. Eloaywyn
Eva amd Tta PaclkOtEpA XAPAKTNPLOTIKA Wag olyxpovng edapuoyns n

umnpeoiag eival n molotnTa, n omoia pmopel va Kataotel mapdyoviag amodoxnc n
amoduyng tng ev Aoyw texvoloyiag, ebpappoync r unnpeociag, amnd toug xprnotec. Mo
TPWTN BOOLKI KETPLKN TNG TTOLOTNTOC, KOWA amodeKT TO0O amd To Xprnotn, 000 Kol amno
TOV TIAPOXO TNG UTNpeciag sival n Mowotnta Ynnpeowv (QoS), n omola EMIKEVIPWVETAL
OTNV MOLOTNTA TWV TEXVLKWY XOPAKTNPLOTIKWV.

Ta televtalo Xpovia OPWG, €XEL YIVEL AVTIANTITO TWC HOVO TA TIOLOTLKA
XQPOKTNPLOTIKA Tou SIKTUOU TNG edhapUoyng f TNG texvoAoylag dev KaBlotoUv MoLoTIKA
™V gumelpia mou BLwvouyv oL XPHOTEC. XTOXO0G £ival N LkAvomoinan Twv TEAKWY XpnoTwy
UE KAOe TPOMO, €MOUEVWC TIPETEL va AndBolV uTOPn TO XOPAKTNPELOTIKA KOL Ol
OLOLTEPOTNTEG TOUG. H HETPLKA QUTAG TNG Ttolotntac ovopaletal Mowdtnta Eumelpiog
(QokE), eival éva umepouvolo tng Molodtntag Ymnpeowwy Kal mePANOUBAVEL TN GUVOALKN

Lkavotnto armodoxn ¢ KLag TEXVOAOyLag armo To Xproth.

3.2. Nowétnta Ynnpeowv (Quality of Service-QoS)
‘O\o KoL TTEPLOCOTEPOL XPHOTEG MOYKOOUIWG Xpnotpomnolouv tnv texvoloyia VolP

yla ™ aMnAemidpactikr petddoonc ¢wvng oe MpayUatikd xpovo. O xpriotec autol
glval ocuvnBLopévol otnV KaAr TIOLOTIKA ETMLKOWWVIO HECW TOU TNAEDWVIKOU SLKTUOU
PSTN. Emopévwg emtBupolyv pia avtiotolya moLoTIkA urtnpeoia petddoong pwvnc LEow Twv
IP SictUwv.

KUplog okomodg eival n mpaypatonoinon plag and AKpo O AKPO ETKOWVWVIAG
TIOU TIOPEXEL OTOUC XPNOTEG moloTnTa Pwvr ¢ Xwpic va Buoialetal o pubuog petadoong
Twv deSopEVWY Kal n KGAL PN Tou SIKTUOU OE EPUTTWOELS oUUdOpnong.

OL unnpeoieg ovoualovral avelaoTikéG (inelastic), otav amaltouv éva oplopEVO
KOTWTOTO €UpoG TWvNng Kol HLa OPLOpEVN HEYLOTN KaBuoTtépnon yla va AELTOUpPYroOUV
OopoAd. AvtiBeta, oL ehlaotikég (elastic) umnpeole¢ €xouv T Suvatotnta  va
xpnotuomnotjoouv oAU 1 Alyo e0pog {wvng avaloya pe To MOoo eival SlaBEéoluo ekelvn T
oTyun. Ol palikég edopUOYEG HETOPOPAC APXELWV TTOU UAOTIOLOUVTAL UE TO TIPWTOKOAAO
TCP eival ouvnBwg eAAOTLKEG.

MowihoL €ilval ol mapdyovieg mou ennpedlouv TNV TOLOTNTA TNG UMnpeciag
petadoong ¢wvng péow IP Siktuwv, ol Paoclkotepol TAPOUCLAlOVIAL OThH OCUVEXELA

(MetpouAakn, 2015).
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3.3. Napayovteg nov ennpealouv tnv QoS
3.3.1 Eupog {wvng (bandwidth)

Qg gVpog Lwvng (bandwidth) opiletal n moagdtnTa tnNg MAnpodopliag mou pnopet va
petadépel €va SIKTUO O OUYKEKPLUEVO XPOVIKO dlaotnua. To glpog lwvng Oev eival
TIPOAKTIKA QTEPLOPLOTO KOl PETPLETAL O bits per sec. To StaBéopo péyebog Tou glpoucg
{wvng tng olvdeong oavdapeoa ota Suo AKpa UTOSELKVUEL KATA TOCO Ml KAnon Ba
npaypatonolndel kot 6o oAokAnpwOel pe emtuyio. Eav pla kAnon Siatnpel kat Aappavet
gyyunon x Mbps tou elpoug lwvng tng olvdeong, kot Toté dev petadibel pe pubUo
pMeEYoAUTEPO TOU X, TOTE N KAAon Ba mapoucldcsl amodoon Xwpic amwAELEG Ko

kaBuotépnon (MetpouAdkn, 2015).

3.3.2. KaBuotépnon (end-to-end delay)
Q¢ kaBuotépnon (delay) opiletal To XPOVIKO SLACTNUA OO TV OTLYUN TIOU N dwvn

£€EPYETAL QMO TO OTOUO TOU OWANTH UEXPL va dTacsL Sla péoou Tou SIKTUOU OTO aUTL Tou
oKkpoatr). Xta ouyxpova thAspwvikd Siktua Slakpivovtal TPELG TUMOL KABUOTEPNCEWV: N
kaBuotépnon &uadooncg otoug cuvdéououg (propagation delay), n kaBuotépnon avapovig
oe oupd otou¢ Opopohoyntég (queuing delay) kat n kaBuotépnon Slaxeipiong 1
enefepyaoiog oto TeAko cvotnua (handling or processing delay).

H kaBuotépnon duadoong (propagation delay), petplétal amoé tn OTLyUn TOU TO
televtalo bit Tou makétou petadidetal anmd To AKPO-AMOCTOAEQ TNG CUVOEONG MEXPL TO
televtaio auto bit va mapaAndBel anod tov koppo-mapainntn. H kabuotépnon Siadoaong
elvat avaloyn tTng anmootaon anootoAéa-mapaARmTn Kal cuviBwe dev eival pLeyaAn.

H «kaBuotépnon OSuaxeiplong/enelepyaociag (handling or processing delay),
ovadpépetal oe molkINOpopdeg koBuoTepAOEL; TIou TipokaAoUvtol amd  SLadOPETLKEC
EVEPYELEC KOl CUOKEUEG KATA TN UETAdoon tng mAnpodoplag, omwe sival yla mapddsypa, n
TIAKETOMOINON KoL N petoywyn makétwy. Ou kabuotepnoelg ensepyaaciag eival oAl Lo
£VTOVEG O0TO. SIKTUO PLETAYWYNG TTOKETWV.

H kaBuotépnon avapovng os oupd (queuing delay) givatl to xpovikd didctnua amno
TN OTLyMI TIOU TO HAVUMO avaTiBeTal og pia oupd yla PeTadoaon £wg TNV OTLYMN TTou apxilet
va petadidetal. H kaBuotépnon autr) mapouclaletol OTaV OTEAVOVTAL TIEPLOCOTEPA TIAKETA
amno oca n Slemadn UMOPEL va XELPLOTEL O£ EVOL GUYKEKPLUEVO XPOVIKO SLACTNUAL.

Mo unnpeoieg ouvoplAiog os TpayHaTikd xpovo, onwe n VolP, ol kaBuotepnoslg
amod AKPO 0 AKPO TOU £lval PLKPOTEPEG amo ta 150 msecs dev yivovtal avTAnmTeg amod To
avBpwrnivo auti. OL kaBuotepnoelg anod 150 éwg 400msecs Pnopel va elval anoSekTEG, Al

Sev elval 1bavikég. OL kaBuaoteprioelg ou umtepPaivouv ta 400 msecs pnopel va epnodilouv
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cofBapa t StadpactikdTnTa 0TN PwVNTIKN EMKowwvia. O MAPAAATTING AyVOEL TIAKETA TTOU
KaBuotepoUV MEPLOGOTEPO ATIO €Val CUYKEKPLUEVO Oplo, yla mapadelypa, 400 msecs. Etay,

QUTA TOL TIOKETO TIPOKTLKA XAvovtal (MetpouAdkn, 2015).

3.3.3. AiakUpavon kaBuotépnong (jitter delay)
To jitter opiletal wg n ouxvotnta PeTafoAng tng Kabuotépnong Katd thn SLdpKeLa

plog kKAnong. Eav katd tn Sudpkela plag ouvodou n kabBuotépnon eival otabepr, Sev
UTIAPXEL KAmolo TpOBAnUa. Av Opwe n kabBuotépnon eival PeTaBaAAOUEVN, O TOPAANTITNG
mBavov va SUCKOAEUETOL va CUYXPOVLOTEL Kol £TOL N €MIKowwvia pmopel va kataotel
T(POBANUATLKA 1] AVETUTUXNAC.

To mpoBAnua tou jitter AUvetal pe tnv mpoowplvr) amnobnkevon (buffering) oto
onueio mpooplopol. O Spopoloyntr¢ TPOOPLOPOU Tapdyel pe otabepd pubuod Kat
amOoOTEAEL TO TTAKETA GWVAG oToV TEALKO Xpnotn. KaBuotépnon umopel va umapyel, aAAd
To takETa petadidovral ouyxpoviouéva KL £Tat Sev yivetal alebntr amo Tov xpnotn.

O xpovog mapapovng otov jitter buffer pmopetl va eival otaBepog i petaAntodg Ko
gfaptartal amno to jitter tou diktuou. Oco peyaAUTEPOC OPWE £ival, TOoO o amnibavo sival
va PTACEL KATOLO TIOKETO QPYOTOPNUEVO. AUTO OUWG ONUAlveEL UEYAAUTEPN GCUVOALKN
koBuotépnon Kal Helwon tng molotntag emkowvwviag. O kaboplopog tou buffer delay
vivetal cuvnbwg og meplodoucg mavong TNG CUVOULALOG LE OKOTIO va [N YIVEL avTIANTTA N
kaBuotépnon amod Toug XPrOTEC.

To jitter petplétal o timestamps KoTd To TPWTOKOAAO RTCP pe tn cuvaptnon:

J(=(G~1)+(DG-1,D)|—j(i~1)))/16, érov:

J(i) : H StakOpavon kaBuotépnong (jitter) yia to i-0otd makéto

D: H xpovikr andkAlon SUo CUVEXOUEVWY TTOKETWV.

H xpovikp amokAlon umoloylletal omd TNV TOPAKATW ocuvaptnon.
D(i,j)=(Rj—Ri)—(Sj—Si)=(Rj—Sj)—(Ri—S), 6mou:

Si: To RTP timestamp Tou Tak£Tou i.

Ri: O xpovog aditnc oe povada xpovou idta pe tou RTP timestamp ylwo to

naketo i (CHOI, 2009),.

3.3.4. PuBudg anwlelag dsdopévwy (packet loss rate)
Q¢ pubpog anwAelag mokétwy (packet loss rate) opiletal o AOyoG TwV CUVOAKWV

TIOKETWVY TIou &gV GTAVOUV GTOV TTAPOANTITN TIPOCG TOV GUVOALKO 0pLlOUO TwV OMECTAAUEVWV

TOKETWVY. H cupdopnon tou Siktuou odnyel otnv anwAeLo Twv MakKETwY. Otav n mpoowpLvr
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pvnun (buffer) twv dpopoioyntwv yepilel, dev pumopel va dextel emumAéov mMAKETA KoL T
anoppintel. Etol auédvovral ta AaBn petadoong.

H anwAsla Ba pnopoloe va e€aleldBel Pe TNV AMOCTOAN TWV MOKETWY HECW TOU
TPWTOKOAMoOU TCP mou eival mio aflomoto avili Tou mpwtokoAMou UDP. Oupwg, ot
pnxaviopot avapetddoong ouxvd BewpolvTal AmoyopeUTIKOL yla TN GwVNTIKA gUKPLVELD
ToU S£KTN KL €TOL oL epapuoyEC VoIP ektedolvtal amd mposmiAoyr LECW TOU TPWTOKOAAOU
UDP.

H anwAela ouvexopevwy makétwy (bursty loss) £xel peyahitepn enidpacn otnv
TIOLOTNTA OO O,TL £XEL N OMWAELQ LEUOVWHEVWV TIOKETWVY. INUOVTLKO pOAo oTo Babuod
enidpaong Tou pubpoL anwAelag makETtou Stadpapatilel kal o aAyoplBpog PLC (Packet
Loss Concealment), o omolog ekteAeital otov kKwdikomolnth. O puBUOG ATIWAELAG YEVIKA
Bewpeital avektog av eival Ewg 5%.

O puBuoc anwAslag MOKETWY e€apTaTOL Apeca amo To PEyebog Tou jitter buffer.
‘Evag jitter buffer pue peydAn xwpntkotnta, aufavel TNV KABUOTEPNGN KOL UELWVEL TNV
OTMWAELD TWV TIAKETWY, EVW EVOC PE ULKPN XWPNTIKOTNTA KOAUTITEL TIG OVAYKEC YLO. LLKPN
KaBuotépnon, aAAA auEavel TNV amoppln mokETwy. Evag mpooaplooTikog jitter buffer
Slatnpel To MOCOOTO ATIWAELOG TIOKETWY OXETIKA ULKPO, PE 000 TOo Suvatd UIKPOTEPN

kaBuotépnon ( Netpoulakn, 2015).

3.3.5. Hxw (Echo)
Q¢ nxw opiletal n emnotpodn ™S GwWVAG Tou Xprnotn He kaBuotépnon, UE

Sladopetiky otabun nxou. Ita ThAemiKowwviakd O&iktua n nxw Olokpivetal oe
OKOUOTIKN KOl 08 NAEKTPLKA. H aKOUOTIKN NXW SNULOUPYELTOL OTO OKOUOTIKO HECW TNC
OUOKEUNG Tou TnAedwvou, eVw N NAEKTPLKA SnULoUpYELTaL amd To UALKO TNG YPOUMNG
{evénc. H nxw mapouctaletal otav n kabuotépnon emiotpodng elvol mavw amo 50
msec. H nxw eival yevika avemBupntn. Eva pkpo mood nxouc, n omoia ovopaletol
napanAgupn (sidetone) sival eMBUUNTH O£ KATIOLEG TIEPLMTWOELG.

Me okomo TNV auvufnon Tng mowoTnTA TNG KANONG Xpnolpomolouvtal echo
cancellers, Aoylopka pe ta omoia evroniletal n nxw Kat adapeitat. H adaipeon tng
nxoug &ev BeATwvEL artAd TNV TOLOTNTA, AAAG EMIONG UELWVEL TNV KOTAVAAWGCHN EUPOUG

{wvng Xapn otnV TEXVLKNA TNG yla KAtaotoAn tng owyng ( Netpouladkn, 2015).

3.3.6. Avixveuon Apaoctnplotntag @wvrg (Voice Activity Detection)
H avixveuon &paoctnpiotntag pwvrc (Voice Activity Detection, VAD) eival n

Sladkaoia yla Tnv avixveuon tou peyéBouc tn¢ opthlag mou petpletal o€ decibels (db)

59

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 06:45:06 EEST - 3.144.18.35



KoL otn ouvéxela AapPavetoal n amodaon yio tnv Slakomn tTN¢ GWVAG TPV TN
Slopdpdwon 1 tnv noketomnoinon Tnc.

ITIG TIEPUMTWOELS TWV cUYXPovwy SIKTUWV EMIKOWVWVIAG, umapyxouv audidpopa
KavaAla twv 64 yAadwv bps, kal xpnolpomolouvtal €(Te n emkowwvio ivol
Hovodpoun, eite apdidpoun. Me Tov TPOTO AUTO, OTIATAALETOL TOUAA)LOTOV TO 50% Tou
oUVOAWKOU gUpoug Lwvng (bandwidth). Av cuvumoAoylotouy, oL ULKPEG I} UEYAAUTEPES
naloEeLg 0Toug SLOAGYOUG, TO TOCOOTO AUTO TNG OMATAANG Tou gUpouc {wvng auEavetal.

Itnv mepinmtwon tng VolP texyvoloylog, TO MOCOOTO Tou “Yapévou” gUpoug
{wvng pmopel va xpnotpomnolnBel ylia aAloug okomoug, Onwe yla tn petadopd GAAwv
Tonwv dedopévwy. Mo to Adyo autod, otav n uEBodog VAD avixvelel pia kabodo tou
AEKTIKOU €UPOUG, TIEPLUEVEL £V 0TABEPO XPOVIKO dlaotnua 200 ms Kot £TELTO OTAUATA
va tonoBetel pwvnTikA MAaiola os moKETa.

Avo TMOAU onuavTikA mpoBARMOTO TIOU avTleTwrilel n péBodog VAD eival n
SduokoAia Siakplong t¢ kaBapng opAiog amd Tov mapacttikd B6pufo, aAld Kol o

ouUoTNPOG KOBopLoUOC TNG apXNG Kot Tou TEAOUC TNG oplAiag ( MetpouAdkn, 2015).

3.3.7. Otwxn Zuunieon (Poor Compression)
Ita Siktua tnAedwviag edpawwbnke n Sapopdwon kKwdkwv maApwyv (Pulse

Code Modulation, PCM). H TteXVIKA auUTr HUETATPEMEL TOV X0 OO AVAAOYLIKO ONUa OE
PnoLako, mpayuatonowwvrag deypatoAnio tov avaloykou oruatog 8000 popég ava
SeutepoOAento. Emelta, KOO Selypa LETOTPEMETAL OE EVaV APLOUNTIKO KWALKA.

KOplog Adyog e6paiwong tng PCM eival OtL n avoAoylk HETAS00N TEPVWVTOAC
pHéoa amd eVIOXUTEG yla TNV €VioXUOn TOU ONUATOC, EVIOXVUEL alobntd katl tov B6pupo.
AvtiBeta, ta Yndloka besiypota Swakpivovtal svkoha amd tov B6puBo KL £Tol
Snuoupyeital kot petadidetal evag kabBapdg nxog. Itn ouvéxela, opiletal to mARBog
TwV Selypdtwy ¢wvnc mou oTEAveTaL avad Aaiolo. Auto e€aptdtol ApeCca amo To £(60¢
TWV KWOLKOTIONTWY KOl QTOKWSLIKOTIONTWY TIOU  XPNOLULOTOLoUVTaL KAl oo Tnv
Loopporia avAapeoo oto €UPOoC {WvNG Kal TOU AVIIKTUTIOU TNG OMWAELOG TIAKETWY OTO
Siktuo.

Texvikéc  kwdlkomoinong  Kupatopopdwv  TOU  eKUETAAAgUoOvVTOL  TO
XQPOKTNPLOTIKA TWV Blwv Twv Kupatopopdwy eival ot PCM kat ADPCM. Ta teAeutala
Xpovia €xouv avomtuxBel motkideg texvikég onwg n LPC, n CELP, n MP-MLQ. Kabe pua
OXEOLAOTNKE Yyl CUYKEKPLUEVN XPron KATw amd OUYKEKPLUEVEG ouvlrkeg Aeltoupylag.

TeAKOG OKOTIOC OAWV ElvalL N TTOLOTNTA TOU AXOU TIOU PETADEPETAL.
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H moldtnta tou nxou, tTng $wvng cuykekplpéva otnv VolP texvoloylia, ektipatot
He SUO TPOTIOUG: UTIOKELMEVLKA KOl QVTLIKELUEVIKA. OL dvBpwrotl avtilapfdvovtal tnv
TOLOTNTA TOU AXOU UTTOKELUEVIKA, VW SLAPOPEC CUCKEVEG afloAoyouv TnV ToLOTNTA TNG
dWVNC OVTIKEIMEVIKA He tn Ponbelwa petprioswv kot alyopiBuwv. Ol UETPNOLUES,
OVTLKELUEVIKEC TIOLOTLKEC HETPHOELG, OTWG £lval o AOyo¢ onpatog mpog BopuBo Kal n
ouvolikry OSlaotpéBAwon o¢wvng Oev cuoyetilovtal Aupeca Pe TV ovOpwrvo
oLobnTnELaKO KELTAPLO yla TNV MoLoTNTO TNC GWwVnG, TO OmMoio elvol 0 OTOXOG TWV
TIEPLOCOTEPWV TEXVIKWY CUUTILEONC GWVNAG, TTIOU Xpnotluormnolovvtal otnv VolP texvoAoyia

( NetpouAakn, 2015).

3.4. Nowotnta Epnepiag (Quality of Experience - QoE)
H moldtnta epnetpiag (Quality of Experience- QoE) katd tnv ITU (International

Telecommunication Union) opiletal wg n kaBoAwr amodoxn Hag spopuoync n
UTINPECLOG, OTIWE AUTH YIVETAL QVTIANTITA UE UTIOKELUEVIKA KPLTHPLO OO TOUC TEALKOUC
XPNoteG. Aev meplA\apBAvel HOVO T TIOLOTIKA KPLTAPLO TNG UMNPeciag, He Baon
OVTLKELUEVIKO LETPROLUA OTOLXELQ TTOU TIPOKUTITOUV amtd TV PETadopd TwV SeSoUEVWY
pHéoa omoO TO OUVOAO TOU OIKTUOU (TMEAATEC, TEPUOTIKA, YPOUMES ETKOWVWVIAC,
UTIOSOUEC UTINPECLWV KATT). H oloTnTa EUTMELPLOC EUMEPLEXEL OLOPOLOTIKA TNV ECWTEPLKN
KOTAOTOON TOU XPHOTN WG P0G TNV uTinpeota (Tig mpoodokieg, Ta KivnTpa, TIG AVAYKEG,
™Tv avtiAnyn, tn 81aBeaon), Ta XapOKTNPLOTIKA TNG UTtNPESLOC (TTOAUTTAOKOTNTA, OKOTIOC,
guxpnotia, AslToupyKoOTNTA, CUVADELD) KOl TOU YEVIKOTEPOU TTAALolou péoa oto omolo
BlwveTtal n umtnpeoia (Y KOWWVLKO, OLKOVOLKO, TEXVOAOYLKO KATT).

Emopévwg, n molotnta eunelpioc-QoE mapouctdleTal we £va aVwIEPO £minedo,
LLO TTPOEKTOON TNG TOLOTNTAC UTINPECLWV-QOS Kal gival mdpa MoAU GNUAVTLKA yla TO
oxeblaopd Twv Sladopwy UMNPECLWY, ULAC KAl QUTO TTOU evOLadEPEL TEALKA TO XpHOTN
glval To Katd mooo n UNNPEoia Tou XpNOoLUOTIOLEL Bat avTOTTOKPLOEL OTIG AVAYKEC TOU Kot
Ba Tou mapéxel euxapiotnon. H MPOOTTIKY auTh €ival LSLaitepa ONUOVTLKA OO TEXVLKN,
EUTOPLKA KoL VOULKI OKOTTLA.

OL KUpLOTEPOL TAPAYOVTEG TIOU EMNPEALOUV TNV MoLoTNTA eunelpiog (QoE) otnv
texvohoyia VolP eival: n ouvoAwkn koBuotépnon mou emnpPedlel TNV MOLOTNTO ULOG
ouvodou emikowvwviag kal efaptdral QUEcA HE TNV MOLOTNTA UTNPEcwwv Ttou IP
SkTUoU, KABwWG KoL N ToLOTNTA TOU NXNTWKOU CAUATOG MoU GTAVEL OTOV XPHOTNn Kal

oavtioTolya KaBLoTA LKOVOTIONTIKA 1) OXL TNV emikowvwvia (MetpouAdkn, 2015).
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3.5. Katnyoplomnoinon pebodwv aftoAdynong VolP
OL péBodol aflohdynonc tng molotntag eunelpiog QoE ¢ VolP diakpivovtal og

6UO HEYAAEG KATNYOPLEG: TLG UTTOKELUEVIKEG KOLL TLC OVTLKELLEVIKEG,

Katd TIG UTTOKELUEVIKEG HEBOSOUG oplopéva Selypata optAlag oTéAvovtal HECW
TOU OUOTAUATOC SIKTUOU O KAMOLOUG XPHOTEC HUE OUYKEKPLUEVO TipodiA Kal autol
odeilouv va ta afloAoyroouv. OL pEBoSOL auTéC Yapaktnpilovtal amd ToAAA
LELOVEKTAMOTA OMWCE €lval To au&énuévo kO6OoTog, N SuokoAia emavainyn Toug Kal n
SduokoAia gupeiag xpriong.

OL UToKeLUEeVIKEG LEBOSOL pmopel va elval epyaoTnplokéG N HEBodol pallkng
avaBeong. ITIC €PYAOTNPLOKEG HEBOSOUC oL Xpnoteg afloAoyouv TNV umnpecia umo
ouotnpd Kaboplopéveg kol otabepeg ouvOnkeg m.x évtaon BopUBou meplBailovtog
KATL. 2TIG peBodoug pallkng avabeong, otoug xpnoteg avatifetal n aflohdynon péow
ULoG AlaSkTuakn g MAOTHOPHOC TTOU UAOTIOLONKE YLOL AUTO TO OKOTIO.

OL OVTIKELPEVIKEC HEBOGOL afloAdynong otoxevouv otnv 600 To duvato
ypnyopotepn kot akplBEotepn afloAdynon tng umnpeciag, oKOUA Kol TR OTWUR TNG
EKTENEDNC TN UTINPEGLOC, E TN XPHON TWV OAYopLlBKWY Sladikaotlwy. Alakpivovtal o
TE0OEPLG LEYAAEG KATNYOPLEG: oTa HoviéAa Baolopéva oto onua (signal-based models),
OoTO TIOPAUETPLKA HOVTEAD (parametric models), ta povtéda mou otnpilovtal oTLg
mAnpodopieg Twv MpwTtokOAwv (protocol information-based models) kat ta uBpLSIKA
uovtéha (hybrid models). Ta povtéAla Baolopéva oto orjuo Unopel va sival povtéla pe
TANPN Xprion ToOU CNUATOG, HUE HELWWHEVN XPNon Tou CNUAToG, N Xwpeig xprnon tou
ONHATOG.

OL OvTIKELUEVIKEG HEBOoSOL Ywpilovtal kot oe AMeg U0 KATNyopleg, OTLG
TapeUPATIKEG (intrusive) Kot oTIG N apeBATIKEG (non-intrusive).

T mopeppatikég (intrusive) peBodoug yivetal pio alyoplbuikny olykplon
OVAUECO OTO APXLKO PWVNTIKO CAHQ, KAl OTO CAHO TIoU TtapoAapBAvVETOL UETA TNV
nopeia tou oto Siktuo. Ot mapepBatikeg pEBobdol eival akplPfeig, aAAd aduvatouv va
XpnowuomnotnBolv o€ MpayUATIKO XPOVo.

OL un mapeupatikég pEBodoL umopouv va epapUocTOUV OE TPAYUOTIKO XPOVO,
ylatl yla tnv afloAdynon XpnoLUOTIoloUVTaL KATIOLEG TIAPAUETPOL TOU onuatog (OxtL To
i6lo apxikd onua) kaiy/f tou diktuou petadoonc (parameter-based) kot paBnuatikda
HoVTEAa ou petaoynuatilouv to QoS o QoE.

H mapamdvw Katnyoplomoinon meplypadetal oto SLAypOoppLo TTou akOAOUBEL:
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EpyaotnpLakeg

Madikig
avdBeong

Mn
TIOPEUPATIKES

YTTOKELUEVIKES

MNapeupatikég

MéBo6oL
aglohoynong
QoE

Baolopéveg oto
onua

Baolopéveg otig
mAnpocdopieg twv
TPWTOKOM WV

AVTIKELUEVIKEC

MoPOUETPLKES

YBpLSikég

Ewkova 18: Tafvopnon Mebodwv Aflohdoynong QoE
H nuébodog afloAdynonc mou Ba xpnowuomnolnOei os kABe mepintwon efaptatal
a6 dLadopouc MapayovIieg OMwG: T dUoh TG umnpeaoiag, To okomo NG ektipnong, tv
gmBupnT MpoogyyLon Kot ta Stabgolpa otolyeia elcodou.
Ytnv VolP texvoloyia ol péBodol mou eivat dnpodAéotepeg yia tnv afloAdynon
™¢ eivat n MOS, n PESQ kal to E-model kat meptypddovrat otn cuvexeta ( MNetpouAdkn,

2015).

3.5.1. H pé6odog MOS
H pébodoc afloddynong MOS (Mean Opinion Score) amoteAel mpoidv NG

etalpelog ITU. Kamolol xpAoteg afloAoyoUV UTTOKELUEVIKA TNV OLOTNTA TNE OAlog o€
pia kKA{pako oo to 1 €éwg to 5. O Babuog 1 dnAwvel tnv xapnAotepn moldtnTa, VW To 5

v uPnAotepn.

BaOuog MOS Mowtnta ophiag
Kakn

Dtwxn

MeETpla

KaAn

E€alpeTikn
Nivakag 2: KAipoka MOS

ViR WIN|F

ITN OUVEXELQ, UTIOAOYL(ETOL N HEON TLUA TNG UTIOKELUMEVIKAG OELOAOYNONG TWwV
XPNOTWV UTIO CGUYKEKPLUEVEG CUVONKEC, OTWG Elval ylo TApASELYUA O XWPOG HE XOUNAO

Bopupo.
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Ou KAlpakeg atloAoynonc sivol moikideg. H mo Siadedopévn eivar n ACR (Absolute
Category Rating), katd tnv omoia ot xproteg afloAoyolv ¢wvNnTIKA cApata Xwpig va
£€XOUV OKOUOEL TO QPXLKA onpota. Yuxva xpnolpomoleital kat n DCR (Degradation
Category Rating), katd tnv omoia ot xprnoteg aflodoyolv Ta dwvnTKA onpata, adol
£XOUV 0KOUOEL KOl TA APXLKA, TIPLV TNV TTApapopdwaorn. TeALKA, TTPOKUTITEL €vac Babuog

WG 0 HECOC OPOG TWV EMIUEPOUC aglohoynoswy ( NMetpoulakn, 2015).

3.5.2. H pé6odog PESQ
H uéBodog PESQ (Perceptual Evaluation of Speech Quality) xapaktnpiletat wg n

Tio ouyxpovn HEBodo¢ afloAdynong pwvnNTIKWY onUATwY. AToTeAel pial mopeppatiki
OVTIKELUEVIKN HEBOSO Mou cuvdualel U0 GANEC QVTIKELUEVIKEG LeBOSOUG, TIC PSQM+
kat PAMS. Eival mpoiov tou ITU kat Kupla xprion tou ivat n afloAdynon meploplopévou
gupoug Lwvng TNAsdwvika Siktua.

To PESQ eival éva aAyoplBuog mAnpoug avadopds. Anhadn, €xel mpooBaon Kot
XPNOLIOTIOLEL TO aPXIKO onpa avadopdg yla vo KAVEL TNV omola cUyKplon. Mrmopel va
ouykpivel kaBe delypa tou onuatog avadopdg (amd tnv MAEUPA TOU GUVOMIANTA) UE
KaBe avtiotolyo Selypa Tou uToBABULOUEVOU GrUATOG (Ao TNV MAEUPA TOU aKPOoOTH).
Tétolou €idoug petpnoelg eival Olaitepa  okplBelc kol pmopouv eUKoAA  va
enavaAndBouv. Katd tnv edpapuoyn tng PESQ oe Siktua ouykpivel Vo pwvnTka
ONUOTA, TO APXLKO KAl TO TEAKO onpa mou mapalappavetal ano 1o VolP tnAedpwvikd
Siktuo KOl avaloya HE TO XOPAKTNPLOTIKA, To MEyeBOC NG mapapdpdwong n/kal tng
KaBuotépnong, Kavel ploe afloAoynon otnv kAlpoka MOS. Itn ouvéxela, to PESQ
afloloyel Tnv enidpaon tng mopapopdwaong oTnNV AKOUOTLKOTNTA TOU OFLOTOC KATA ThV

KAlpoka MOS amo 1 (kakn) €wg 5 (e€apetikn), ( NetpoulAadkn, 2015).

3.5.3. H pé60odog E-Model
H péBobdog E-Model eival n mo cuxvd XpNOLWOTOLOUUEVN KN TIOPEUPRATLKA

OVTIKELLEVIKN HEBOSOG aloAdynong TnG moloTNTAG pLlag dwvNnTIKAG MmKowvwviag. To E-
Model dnutoupynBnke apxlkd amo tov opyavicouo ETSI, otn cuvéxela mapaindOnke ano
tov ITU kot amnod tote n uéBodog E-Model emekteivetal Kal BEATIWVETOL CUVEXWE WOTE VA
KAAUEL TIG avaykeg aLoAOynaong yla xprion tou otnv texvoloyia VolP.

To E-Model untoAoyilel €va mapayovta R wg ouvaptnon Sladopwv mapayoviwy,
ue Baon tnv etlowon:

R=Ro—Is—Id—Ie+A, 610U
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Ro: 0 Adyog tou onuatog mpog tov Bopufo (m.yx. BopuBo dwpartiou, BopuPo
KukAwpatog) (SNR — Signal to Noise Ratio)

Is: to aBpolopa Twv eMSpACEWV TOPAYOVIWY TOU oupPaivouv oxedov
TaUTOXpPOVA UE TNV OUALa (T.X. évtaon, mopauopdwaon kBavromnoinong)

Id: n enidpaon mapayovtwv nmou oxetilovral pe tnv KabBuotépnon (m.x nxw)

Ie: n enidpaon mapayoviwy mouv oxetilovral pe tov e€omMALopo onwg CODEC kal
packet loss rate

A: mopdayovtog mAsovektipotog | mpoodokiag (advantage or expectation
factor), o omoiog maipvel TIHEG yla cupPaTtikn-evouppatikn evén: 0, yia kwntn {evén
£VTOC KTiplou: 5, yia kwvntr {evén os yewypadlkn meploxn N HEoa amod KvolUEVO OXnU,
10, yta {eVén amo amopakpuopévn eploxn ue SUokoAn mpooBaacn, 20

H ouvaptnon maipvel Tipég amod 0 wg 120, aM\d ol TUTIKEG TIUEG Tou R yla
TieEPLOPLOpEVOU elpouc Lwvng Siktuo tnAsdpwviag sival 50-94.

Ot TWég Tou R pmopoUlv vo PETATPAmoOUV otnv KAlpako MOS pe Baon t™n

ouvaptnon:
1,R<0
MOS ={1+ 0,035R+ R(R—60)(100 —R)7 x 10 -6,,0 < R < 100
4,5,R > 100

R-mapayovtag | MOS Nowdtnta OpAiog | Ikavomoinon xpnotwv
100-90 4,34 E€alpeTikn MoAU LkavoToLnuEVoL
90-80 4,03 KaAn Ikavormotlnpévol
80-70 3,6 Méetpla Mepikol Sucapeotnuévol
70-60 3,1 Otwyn Apketol duocapeotnuévol
60-50 2,58 Kakn Yxedov 6oL Sucapeotnuévol

Nivakag 3: Avtiotolyio R-mapayovta, kAipakag MOS

OL mepLoodTEPEG MAPAUETPOL TOU Tapdyovta R, oxetilovtal pe tnv avaloylkn
petadoon tng GdwvAC Kot yla auteg to mpdtumo Sivel mpokaboplopéveg Tipéc. Av AndOet
unoyn nwg oto VolP n kupla enidpacn otnv moLoTNTA MPOEPXETAL OO TNV KaBuotépnan,
tov CODEC «kat tnv amwAewa makétwv, n efiowon pmopel va amhomoinBel kal va
tporonoinBei oe R=94.2 -1d - le + A, onou:

Id: n kaBuotépnon oto onpa kat wovtal Id=Idte+Idie+1dd, pe Idie TNV nXw ToU
akpoatn, Idte TN nxw optAntA, Idd TNV amoAutn KaBuoTtEpnaon Tou KUPLOU G UATOG

Ie: n enidpaon nmapayoviwv mou oxetilovral pe to CODEC kat to packet loss

rate, eKppAleTOL TPOOEYYLOTIKA UE TPELS TtapapéTpouc (A1, A2, A3), mou xapaktnpilouv
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tov tUmo tou CODEC, tnv amodoon Tou Kal Tov pubuo amwAeLlog TTAKETWY Kal Sivetatl
arnod tnv e§iowon: le=A1+A2In(1+A3p), émou n Al mopAUeTPOG ekPpAleL TV emidpaon
™¢ mapapopdwonc tou CODEC dtav Sev UTIAPXOUV QMWAELEG TTAKETWY OTNV TTOLOTNTA
™¢ dwvng, evw ot A2 Kat A3 ekdpalouv TNV emibpaon TNG AMWAELOC TAKETWY OTNV

amnodoon tou CODEC ( MNetpouAdkn, 2015).

CODEC Frames/packet | Al A2 A3
G.711 1 0 30 15
G.729 1 10 47.82 18

Nivakoag 4: MNelpapatikog mMPoodloplopog Twy cuvtedeotwy (A1, A2, A3) ota CODEC G.711,
G,729
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4. ZHTHMATA AZDAANEIAZ VolP

4.1. Anautiosig Aopaleiag
‘0Oco n texvoloyia VolP amoktd peyoAUTepn amodoxn Kol YIVETOL JLa amo TIG

KUPLOTEPEG TEXVOAOYIEC EMIKOWWVIWY, N ooddlela tn¢ Kabiotatol £va CNUAVIIKO
Ntnua. To INTNUa aUTO OTOKTA PEYAAUTEPEC SLOOTACELG, av avaloylotel Kaveig OtL To
VolP Bploketal otov aviimoda tou 00paAECTEPOU CUCTAUATOC ETIKOWVWViaG tou POTS
(Plain Old Telephone System).

ATO TNV oKomld tng aoddalelag, n texvoloyia VolP eival éva tepdotio mpoBAnua,
adol cuvdualel OAa Ta TPWTA onueia Twv IP AKTOwY Kal Twv AKTUWV petadopdg dwvng.
MapoAa auTd, UTIAPXOUV TPOTIOL AVTLUETWIILONG Kol BwpdkLong Tng achaAeLlag.

Elvat oAU onupavTiko, Ol OpyavioUol, Ol KOTOOKEUOOTEC Kal OL TIAPOXOL Vol
KOTAVONOoOUV Kol va €folkelwBolV e TIC PAOCLKEG KATNYOPLEGC TWV QMEAWV TNG
aopaAslag mplvy acyxoAnBolv pe tnv avamtuén tou VolP. AAG Kal Katd tn SlapKeLo
xpnonc tou Siktlou, Bo mpEMeL va eival o B€on va EVTOTIIOOUV KAl VO QVTIUETWITIOOUY
TO TPWTA TOU onUEla.

Ma to Adyo auto, £xet avamtuxBel to VolPSA’s VolP Security Threat Taxonomy. H
VOIPSA (VolP Security Alliance) mopéxel plo KATnyoplomoinon Twv OmeEAWV TNg
aodalelag tng texvoloyiag VolP.

Karmoleg amo Tig ansléC mou avileTwi{ouv oL Xprnoteg tng texvohoyiag VolP kot
£xouv evrormiotel kot taflvounOet eivat: ZpaApa! To apxeio npoédsuongtng avadopdg dev B
PE£ONKe.

° KAomr) Tautdtntag Ko Yritnpeoiag

H KAomn Yninpeoiag, yvwotn kat pe tov 6po phreaking oto xwpo tng tnAedwviag,
glval éva el60¢ UTTOKAOTIAG TwV OTOLXElWV TAUTOTNTOC, OMWG TO OVOHa XPnotn, o
KWOLKOC pooPacnc katl o aplBpog tnAedwvou Pe oKOmo T Xpron Twv urtnpsowwv VolP
amo Kamnowoug, dixwe va avorapBavouv 1o K0otog, aldd petafiBalovrag to oe GAAOUG.
H anaA\ayn amno to kéotog enipapuvong Sev sival n Pacikdtepn attia tou phreaking,
OAAQ N UTTOKAOTT) ONUOVTLKWVY TANPodopLWY, OTWG ival Ta SeSouéva pLag mxeipnong.
OL emBéoelg moapakoAolBnong kANoswv, oL omoieg¢ KaAoUvtal eavesdropping,
Aappavouv xwpa, ENeLS TO MPWTOKOAAO TO OTOLO XPNOLUOTOLELTAL KOTA TN Sle€aywyn
TN¢ ouvopAiag, ouvnBwe bev elval kpuTttoypadnuevo, omwc cupPaivel pe to RTP. Evag

T(POTELVOEVOC TPOTIOG AVTLUETWILONG Elval n Xpron tou acdaloug RTP mpwtokoAAou

67

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 06:45:06 EEST - 3.144.18.35



(SRTP), To omolo mpoodEpel kKpunmtoypadnaon Kat avBeviikomnoinon anod tnv Evapén tng
ouvobou.
. Vishing

Vishing ovopaletat to Phishing oto xwpo tou VolP. Kamowog koAel kamolov
XPrOTN TPOCTIOLOVUEVO £vav AELOTILOTO OPYOVIOUO (T.X. TNV TPAMeld TOU N ULlo KPATIKN
umnpeoia) kat INTA EUMIOTEVTIKES KL oUXVA Kplolpeg mAnpodopiec.

. loi kot KAKOBOUAO AOYLOLKO

Onwcg OAeg ol AloSIKTUOKEG edapUOYEG, €TOL Kal n texvoloyio VolP eivat
ekteBeLUEVN OE LOUG, OKOUANKLA, SOUPELOUG (MIMOUG KAl YEVIKO KOKOBOUAO AOYLOULKO, TO
omolo pmnopel va loPANEL OTIC CUOKEVEC OTWC UTIOAOYLOTEG, tablets, smartphones kAT
kat va BAaeL T VolP epapuoyEg.

o DoS (Denial of Service)-Apvnon tng Ynnpeoiag

Q¢ DoS opiletal wg n apvnon MO GUCKEUNG 1 TOUu SIKTUOU va TIPEXEL TNV
umnpecoia 1 ™ olvdeon oto Siktuo. AUTO TPAYUOTOMOLE(TAL UE TNV KATAVOAWGH TOU
gUpoug {wvng Tou SikTtlou, TNV UTEPDOPTWON TOU SIKTUOU I TWV E0WTEPLKWY TIOPWVY
TNC OUCKEUNG.

O xpnotng KatokAUZETAL LE pnvUpaTa EAEYXOU TOu TPwTokOAou SIP, Ta omoia
tepuotTilouv mpowpa TtV kKARon. O ewoBoAéag pmopel vo  AMOKTAOEL aKOUQ
OTMTOUOKPUOHEVO €AEYXO OTIC EyKATAOTACELS Slaxelplong tou Siktvou He okomod va
OUVEXLOEL TNV KAKOBOUAN MpooTtdBeLd Tou.

. SPIT (Spamming over Internet Telephony)

To Spamming mavw amd tnv texvoloyio VolP eivat n pallkp omootoAn
dwvNTIKWY pnvupdtwy, Sixwg tn BéAnon twv mapaAnmiwv. Aol ol xpriotec VolP,
SlaBétouv pla SlevBuvon IP, elval eUKOAO yla TOUG spammers va amooTEAAOUV Lallka
dwvnTIKA pnvopoto.

O xpnotng katakALeTal Pe pnvopaTa mou Sev Tov evdlapEpouy f TTou UMOopEL
va TIEPLEXOUV KOKOPBoUAO AoyloMIKO N Kol va kKdavouv vishing. Etol, amatteitol
TLEPLOCOTEPOC AOBNKEVUTIKOC XWPOC, AN Kal TiLo aLomiota epyaleia dlayxeiplong tng
texvoloylag VolP.

. AANoiwon KAong

Metd amod pla eniBeon, n molotnTa TG KANong umopel va aAlowwBel lte pe

B0puPo, gite pe Slaotrnpata oyng, ite Ue AMPOCUEVO TEPUATIOUO.

. EmBécoelg Stapsocolapntn
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Kata tig emBéoelg dtapecolaBntr, o eloBoAéag Slakomtel Tnv KukAodopia Twv
TIAKETWY TOU TPWTOKOAAOU SIP Kol peTaUdLElETAL OE £VaV ATO TOUC GUUUETEXOVIEG OTNV
KANGn. Mg TOV TPOTO AUTO, UTIOKAETTTEL TG KANOELG.

° EmwBoelg emavainyng

Kata tig emiBéoelg emavainyng (replay) ouclactika emovaAapPfavetal o
TUTILKA KoL VOULUN OUVSLAAEEN o PAPOG KATIOLOU VOULUOU XproTtn. Z€ éva diktuo VolP,
oL emBEoelg replay emnpedlouv 10 MPwWTOKoAAo SIP. Ta va amogeuxbel kATl TETOLO,
TPOTEiVETAL TO A0POAEC TPWTOKOAAO emikowvwviag SIPS.

Yuvoyifovtag, oL amaltiosl; achaAelog Twv VolP umnpeclwy, pmopouv va
taflvounBolv o€ TPELC ONUOVTLKEC KATNYOPLEC: EUMIOTEUTIKOTNTOC | HUOTIKOTNTAS (OL
nAnpodopieg va petadidovral ISIWTIKA KAl HUOTIKA), okepaldtntag (ot mAnpodopieg
TIOU OTEAVEL O QMOCTOAEQC va GTAVOUV OKEPALEG, XWPIC TPOTIOTOLNCELC OTOV
napanmn), kot dtabeopudtntag (ol mMANPodopPIieg Kal oL UTINPEGCLEC MPEMEL va €lval

SlaBéopeg yla xprion otav amoatteitat) ( Nopmoptong, 2003).

4.2. Texvoloyieg AopaAeiag
Me Baon Tig amattioslg achaAelog ylo TG VolP unnpeoieg, ylvetal plo mpwtn

YVwpLuia pe KAmoLeg amo tig Stab£otueg texvoloyieg mou e¢aodpalifouv aubeviikotnta,
OKEPOLOTNTA, HuoTIKOTNTO. OL Suo KupLOTEPEG TeXVOAOyleg elval outh TOU
Stapolpalopevou kAeldlol (shared-key) kal n kpumtoypadnon Onpociou KAeLWSLOU
(Public-key cryptography). Ou Baoikdtepeg AELTOUPYLEG TOUG KL TA CUCTOTIKA TOUG

otolxela mapouaotalovtal oTn CUVEXELA.

4.2.1. Kpunttoypadnon Zuppetpikol KAeidlov (Symmetric Cryptography)
‘Evag tpomog yia va StaopaAloTtel N auBevTikOTNTA €lvol O QMOCTOALAG KOl O

TOPOANTITNG Vo polpalovtal €vav HUOTIKO KwOLKO mpooBaong, to omolo ovopdletol
Slopotpalopevo KAeLSL. To Slapolpalopuevo KAELSL eival Ayvwoto og €va Tpito xpnotn.

O amootoAéag pe tn BonBela pLlog cuvapTnong KATAKEPUATIOMOU UTtoAoYileL TNV
oaplBuntikn TN (hash) tou meplexopévou toU PNVUROTOG TIou BEAEL va amooTelleL
Madl pue To pfvupa, emouvantel kot t hash tun tou. Otav o mapaAnmtng, AdBeL To
Unvupo, xpnolgomnolwvtag to Stapolpalopevo kAslSL umoloyilel tn hash tipn tou. Itn
OUVEXELN, oUYKpLvel tn hash tiun mou €AaBe amod Tov amooTtoA£a, e TNV hash Tiun mou
QUTOG UTOAOYLOE. EAv oL Suo TIHEG TauTilovTal, TOTE eMBEPALWVETOL N OKEPALOTNTA TOU

UNVULOTOG KO N UBEVTIKOTNTA ToU amootoAéa. Emeldn kavevag ahdog dev yvwpilel To
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Stapolpaldpevo kAeldi, 6ev umopel va umokAEPEeL Ta pnvUpaTa, ylotl Sev pmopel va ta
amokpumnrtoypadnoeL.

To obotnua autd Soulelel KOAG Kol UE €mituyia OTav oL mNyEC Sedopévwv
elval Alyootég. H Swadikaoia kpumrtoypadnong Kal amokpurntoypadnong yivovtal
ToXUTOTO, XWPIC TNV KOTOVAAWGON ONUOVTIKAG UTOAOYLOTIKA LoxUG. Otav ol TnyEg
bedopévv Opwg audvovtal kot kaBe amootoAéag Ba mpémeL va Xpnollomnolel éva
pHovadiko KAeldl yla ta Sedopéva mou amooTtEAAEL o Evav TTAPAANTITH, oL eMBapUVOELg
UTMOpEel Vo YIVOUV TEPAOTIEG WG ATIOYOPEUTIKEC. EmumA£ov, to Slapolpalopevo KAewdi
TPEMEL VA avTaAAdooeTol He aodaln TPOMO Kal €AV yla KAmolo Aoyo xobel, OAeg ol

OGUGOKEUEG TIOU TO Xpnotpomnololv Ba mpémel va AdBouv éva véo Slapolpalopievo KAeLdi.

ANOITOAEAZ
NMAPAAHMNTHE
Mrjvupa T
KpuTroypagnuévo Mrvupc
tecipas i ; Keipevo gl _
v | = | KpuTioypagnon 3 | Amroxputrroypagnon 3 s
|
e T 0 |

Kowvd Muoniko Khaibi

Ewova 19: Kpunttoypadnon Zuppetpikol KAetSlov

4.2.2. Kpumnttoypadnon Anpociov KAewd1oU (Public-key Cryptography)
Me okomd tnv amoduyr] Twv OUCKOAwV TIoU GEPVEL N TEXVLKA TOU

Slopolpalopevou KAeLSLoU, pmopel va xpnolpomolnBel n kpumtoypddnon Anuoclou
KAeldLov.

O amooTtoA£ag Kol 0 TMAPOANTITNG O QUTH TNV mepimtwon 6ev polpalovrtal €va
KOO MUOTIKO KAeldl, aM\a O&labetouv OSladopetikd KAEWOLA ylo OLOPOPETIKEC
Aettoupyieg. To éva KAELSL gival To WOLWTIKO Kol To GAAO To dNuocto. To OLWTIKO KAeLdl
TMAPAUEVEL KPUDO KOl MUOTIKO, &vw TO Onuoclo KAELSL OVAKOWWVETAL OTOUG
napalnmreg. Ou servers dnuociwv KAsWSwv dabétouv ta dnuoota KAeWSLd OAwv Twv
xpnotwv. Ta uo KAELOLA cuVEEoVTOL HE Pl LOONUOTIKA OXEoN, aAAA LLE KaVEVAV TPOTIO
Oev pmnopel va UTIOAOYLOTEL TO WOLWTIKO o To dnuocto KAewdl. TuvnBwg ovopalovtal
OOUUETPA KAELSLA KL avarmaplotdvovtal oto Sekaefadikd cuotnua apiBunonc.

Yriapxouv S1apopeg TEXVIKEG KpuTttoypddnong Kol amokpuntoypadnong mou

UTopoUV va akoAouBnBouv. H kaBe pia mapayel kot S1adpopeTIKO AMOTEAECHAL.
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O OamooTOA£0G XPNOLUOTOINOEL TO Onuoclo KAelWSL ToOu TOpaAAmTn KoL
Kpumtoypadel To pAvupa, mpv to anooteilel. O MAPAANTITING TO amokpuntoypadel e
T0 WOIWTIKO KAELSL TOu. AdoU TO OLWTIKO KAELSL TOU TMAPAAATTN €lval LUGCTIKO Kal
YVWOTO LOVO oToV (610, LOVO QUTOC UIMOPEL VO AITOKPUTITOYPADOEL TO MIVULLO KOLL VO TO

SlaBaocel. Me Tov TPOMO AUTO, EMITUYXAVETAL N EUTILOTEUTIKOTNTA TOU HNvULATOC.

ANOZTOAEAZ NAPAAHNTHZ
Mrvupa

Anpéoio -~ 151 TIKO
KAedi —— [ ATTokpuTIToypdpnon &—— Khaidi |
Mapahfmrn NapaAfmTn

|

KpuTtrtoypagnuévo
Keipevo

9D3FSLF342K0O098KTEW
DDITK432F3DI38JSKES8T
394KQW3840DHSF983H9
JFD9843089HJF908Y20R
OJWF98409JGF0932023W
90TJROJOVO431NUNOJED

Ewodva 20: Kpumttoypdadnon Anpooiou KAeldlol (gpmioteutikotnTa)

Me autn tn nEBodo dUWCE, 0 amooTtoAéag umopet va SnAwaoel PeUTLKN TAUTOTNTA
KOlL O TTOPAAARTITNG VO VOULLOEL OTL TO HAVUHA OTAABNKE amod kamolov GAMo.

MNa va emnutevxBel motomolnon Tou amOCTOAEd, aUTOC Ba TPEmMeL va
XPNOLUOTIOLAOEL TO LOLWTLKO TOU KAELSL yLla TNV KpuTttoypdadnon Tou PNvUATOC, TPV TO
OTelAEL. 3TN OUVEXELQ, O TMAPAAATTN TO amokpumtoypadel pe to SnUdclo KAELWSL tou
anootoAéa. Adou, To LOLWTLKO KAELSL TOU amocToA€a elval LUOTIKO KOl YVWOTO LOVO o€

QUTO, 0 MOPAANTITNG UMOPEL va ival BEBALOC yLa TNV TOUTOTNTA TOU AMTOCTOAEQ.
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AMNOZTOAEAZ NMNAPAAHNTHE
Mrvupa Mrvupa

151w TIKG Anpdaio
|  Kiesi ATIOKpUTITOYpAGNON €&—— KAcii
AtrooToAéa AtrooToAfa

|

Kputtoypagnuévo
Keipevo

9D3FSLF342KO0O998KTEW
DDITK432F3DI38JSKESST
394KQW3840DHSF983H9
JFD9843089HJF908Y20R
OJWF98409JGF0932023W
90TJROJOVO431NUNOJED

Ewova 21: Kpunttoypddnon Anuociouv KAeldlou (motomnoinon)

MrmopoUv va emiteuxBolv TOUTOXPOVA N TILOTOMOLNON TOU OMOCTOAEQ KOl N
EUMIOTEVTIKOTNTA TOU MNVUMATOC, av ouvduaoTtoUv oL SUo TOPATAvVW TEXVIKEG. O
amooToA£aG Ba KpUTTTOYPAPrOEL TO UNVULO TIPWTA KE TO SIKO ToU OLWTIKO KAELSL Kal
£neLta pe to Snpoolo kAeldi tou mapanmen. O mapoAnmTng Ba To amokpUTToypodr oL
TIPWTO HE TO LOLWTLKO TOU KAELSL (yla vo TTETUXEL EUMLOTEVUTIKOTNTA) KOl 0T CUVEXELA Ba
omokpuntoypadroel To AMOTEAECU HE TO SnUOclo KAEWL Tou amootoAéa (yia va
TeTUXEL TILOTOTTONON).

H kpumtoypddnon Onuociou KAeldlol OnMweg TeplypAdnKke Tapamtavw Kot
n ouvaptnon katatepoaxwopou (hash function) epappolovral otic PndLlakég umoypodEg

KaL Ta TiLotomolnTika (Moumndptong, 2003).

4.2.2.1.Wndrakig Ynoypadég (Digital Signatures)
Mwa ndlakn umoypadr Aeltoupyel cav TNV TPAYUATIKY UuTtoypadr oTov

TIPAYHOTIKO KOOUO KoL amoTeAEl €vav TPOMO TNV MLOTOMOINGN €VOG UNVUUOTOC 1] EVOG
ouvolou Oebopévwv. OL UYndlakég umoypadég xpnolpomowolv  éva  oUVoAo
CUMMANPWHOTIKWY aAyopiBuwv, €va ylwa tnv umoypadrn kot éva GAAo yla Tnv
enaAnBevon. H cuvdaptnon katakeppoatiopoU (hash function) ekteAeital oto prvupa Kot

mapayetal n Aeyopevn cuvodn. H cuvodn adou kpuntoypadnOei pe to LOLWTLIKO KAELSL
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https://el.wikipedia.org/wiki/%CE%9A%CF%81%CF%85%CF%80%CF%84%CE%BF%CE%B3%CF%81%CE%B1%CF%86%CE%B9%CE%BA%CE%AE_%CE%A3%CF%85%CE%BD%CE%AC%CF%81%CF%84%CE%B7%CF%83%CE%B7_%CE%9A%CE%B1%CF%84%CE%B1%CF%84%CE%B5%CE%BC%CE%B1%CF%87%CE%B9%CF%83%CE%BC%CE%BF%CF%8D
https://el.wikipedia.org/wiki/%CE%A8%CE%B7%CF%86%CE%B9%CE%B1%CE%BA%CE%AE_%CF%85%CF%80%CE%BF%CE%B3%CF%81%CE%B1%CF%86%CE%AE

TOU amnootoA€a Kal emiouvadBel €va MLOTOMOLNTIKO Tou Snuoolou KAELSLoU (To omolo
£xel ekb0Oel amo KAmMoLo afLOTIOTO OPYAVICUO UTNPECLWY TILOTOMOLNONG KoL TOUTOTOLEL
£va dnpooto kAeldi pe tov Sikalouxo Tou petaoxnuatiletal os pa Ppndlakn vmoypadn
KOLL ETMLOUVATTETAL 0TO pvupa. O mapaAnmtng eAEyxeL TV uTtoypadn e Tov aAyoplopo
EMAANBOEUONG OTO APXLKO TIEPLEXOUEVO TOU UNVUHATOG, oAAG Sgv AapBavel umoyn tou
v (6la tnv unoypadn, kabwg emiong katL oTo dSnNUOCLo KAELSL TOU OTTOOTOAEQ.

H yndlaki uvmoypadn amokpunrtoypadeitol pe to OnUoclo KAWL Tou
amooTOA£d Kol Tapayetal n ouvoyn. NoapdrnAa, umoloyiletat n ouvodn ToU
AndOEvtog unvupartog. Av ol SUo cuvoelg eival dleg onpaivel OTL To HAVUUA EXEL TNV
umoypodr Tou amooToAéa (Tou avrKkel To SnUocto KAeLSl) kal OTL To pAvupa dev €xeL

naparmnolnOel katd tn petadopd.

Ynoypa EAeYX0s Ynoypagric
mlni:_'?;:rmlr h
o Tivoyn Hash) .
Kompopod | L oumoypagnan ]

WE L ksl
omoaTokia

}Eﬂﬂmwmw

W] Yrrypeed

EmospunToy papnar,

’ =

"." _J it B kAL
R -""\ir" Hash EawigaTEn argaEabic
nu::fnw!w 0
1
—
Eivompr) (Hesh) TowopT (HaEh)
&» o4 o ovvpal; (hashes) alval e Tome
TN LMD UTTOWDGEE] b 300U,
Bl bt (ot ] oracyunge

Ewova 22: Wnolakeg Yroypadeg

4.2.2.2. Miotonowntika (Certificates)
To TmioTomolNTIKA amoteAoUv pa AUon oto TMpoPAnua tng Slavoung tou

énuoolou kAeldlol. To O&nuoclo KAelSL €vog xpnotn amooTEAAETAL OTnV  apXN
nmotonolntikwy (Certificate Authority, CA). H apxn TLOTOMOWNTIKWY €EAEYXEL TNV
TOUTOTNTA TOU XPHOTN Kol KSIOEL Eva TILOTOMOLNTLKO TIOU ETUBEPRALWVEL TNV TOUTOTNTA

TOU XPNOTN Kal Tou Snuoclou KAELSLoU Tou Kal uttoypddetatl amo tnv dla CA. Yiidpyxouv
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TIOAAEG QPXEC TILOTOTIOLNTIKWY, TOTE To Snuoclo KAeWSL mou ekbidetal amod kabe pa
TPEMEL VA MAPEXETAL OE KAOE GUOKELN.

TNV apxn TnG emkowvwviag KABe xprotng MopoUCLAlel TO TILOTOTOLNTIKO TOU
OTOUG OUVOMIANTEC Tou. OL OUVOANTEC ekTeAoUV €vav aAyoplBuo emaAnBeuong
uroypadwyv yla va eA€y€el OTL n apXn TILOTOMOLNTIKWY TIOU €XEL UTOYpAYPEL TO
TILOTOMOLNTIKO €lval £umiotn. Edv n umoypadn emikupwOel, ToTe To dNUocLo KAELSL kaL n
TOUTOTNTA TNG OVIOTNTAG AMOBNKEVETAL TOTILKA OTO CUOTNUA. JUVETIWE, To Snudcto
KAELOL TNC EUMLOTNG APXNC TILOTOTOLNTIKWY €XEL TIAPOUCLACTEL O OAEG TIC OUOKEUEC.
AdoU eudavilovtol Ta TLOTOMONTIKA, Ta omola mepthappfdavouv ta Snuocta KAELWSLA,

TOTE N €MIKOWVWVIN HETAEY TWV XPNOTWV TOU CUCTHUOTOG eivat e€acdaAlopévn.

4.3. NoAtikég Ao AAELOG
AvapudoBntnta, umdpxel éva cUVoAo amelAwy tn¢ acdhAAelog aAAd TavToxpova

UTTAPXOULV Kal ol pEBodol ylo TNV avIUETWron autwv. Elval mpaktikd adlvato va
oavamntuxbolv Ttexvoloyle¢ aodEAELOC Yyl TNV QVTIUETWILON KA&Os mibavng amelAng.
Juvenwe, amotteital amo kabe xpnotn n kabe etalpeia va afloAoyroouv Kal va
OVTIUETWITIOOUV KATA TPOTEPALOTNTA TOUC KIVOUVOUG TTIoU amellolV TNV aoPpAAELd TOU
OUOTNHATOG TOUG.

OL KUPLOL KOl EUTIELPLIKOL KAVOVEC yLa VO LETPLAOTOUV oL Kivuvol acdaAslag
otnv texvohoyia VolP &ev SladEpouv Kol TOAU amd TOUC KAVOVEG Kal oTo Aoutd
Awdiktuo. (Moumoptong, 2003).

. Xprion aocdaloug e§onAopol VolP

To mpwtokoAo aocddletag WEP (Wired Equivalent Privacy) eivol mA€ov
Eemepaopévo. Arotelel pLo maAalotepn Kot Alyotepo aodaln texvoloyia. O e€omAlopOg
Ba mpémnet va cuvodeleTal amo clyxpova MPOTUTa a.oUPUATNG aodpaielag omwc ta WiFi
Protected Access (WPA), WPA2 kot IEEE 802.11i. Me tov tpomo auto, oto Siktuo Ba
Aappavouv pépoc pOVO TUOTOTIOLNUEVOL XPRHOTEG KAl n Kpumrtoypadnon BOa eival
EYYUNUEVN.

° Xpnon teixoug npootaociag (firewall) VolP

Yrnapyouv telxn mpootaoiag l61kA oxedlaopéva yia tnv texvoioyia VolP, mou
evrtornilouv acuvnBlota nmpotuma KANoEWV Kal apakoAouBouv yla evoeifelg emiBeong.
Ta teiyn oavtd elval yvwoteg t¢ VolP onuatodoociag Ttwv MPWTOKOAWVY Kal n
Aewtoupyla. toug otnpiletol otnv emBewpnon TOU TEPLEXOUEVOU TWV HUNVUUATWY

onuatodooiag. Ta ldn avutd twv firewalls Ta onola oxetilovral pe Tg epappoyég VolP

74

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 06:45:06 EEST - 3.144.18.35



ovopalovrtol ALG (Application-Layer Gateways), mMUAeg Tou emuédou edapUoyn TOU
Swktuou.

Eav ta pnvipata onpatodoaoiag sival kpuntoypadnuéva, tote ta firewalls dev
Aettoupyolv owotd. KaAo elval eMopEVWE va XpnolpomnolnBel éva WBwTko Slaotnua
SleuBivoewy yla VolP avti yia to NAT (Network Address Translation).

° Zuvéuaopuadg VPN kat VolP

Xpnowornowwvtag VPN (Virtual Private Network) texvoloyia, dnuloupyeital éva
oaodalég diktuo avapeoa os SU0 n TEPLOCOTEPA ATIOUAKPUOUEVA onueia. KAt Tétolo
eTuTpENEl TNV acdadr petadopd OSebopévwv He Kpumrtoypddnon kal oaodaln
MPWTOKOAAQ. TETola MpwtoKoAAa ival to PPTP, to L2TP kat to OpenVPN. H emthoyr) Tou
TPWTOKOAAOU €€apTdtal KUplwg amd tn oupBatotnTd Tou 1 OXL UE TO AELTOUPYLKO
oluoTNUA TNG KABE OUOKEUNG. e OAOL TA TIPONYOUHEVA, TPEMEL va KpatnBouv ol
LooppoTiieg 000 avadopd TNV TMAPEXOUEVN TTOLOTNTO TWV UTINPECLWVY, TNV TOXUTATO KoL
TO KOOTOG.

o Xpnon 0o cuvdéoswv

KaAd Ba nAtav va umdpyxet Sevtepn ouvdeon Internet QmMOKAELOTIKA yla TN
vpapun VolP, wote ol ot 1l oL emtBéoelg mou amellovv to Siktuo deSopévwy va pnv
EMNPEAOOLV TNV unnpeaoia tng VolP.

. EvnuepwHEVN TTpooTaoia Ao LoUG

Oa MPETEL VA UTIAPYOUV EYKATECTNUEVA TIPOYPAUUATA YIa TtpooTacia armd UG
KOl KAKOBOUAO AOYLOUKO KOl LAALOTO VO ELVOL EVIUEPWHEVAL.

° Kwéikog NpdoBacng kai EAeyxog NpoonéAaong

OL npoemideypuévo kKwdikol mpdoPaong otig Slddopeg cUOKEVEG VoIP, pemel
va aldalovtal, adou eival mBavo va mpoPAedpBouv. Emiong, to password mpémel va

OAAGLEL OE TOKTA XPOVIKA SLOOTAHATA KOL VA TIOPOLEVEL LUGTLKO.
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5. MOBILE VOIP (mVolP)

OL XxpnoTteg Twv acLPUOTWV SIKTUWY dpacTtnplomoluvtal o€ TOAOUG TOUELS T
televutaia xpovia: emixelpnoslg, ekmaibeuon, vyela, xwpo PeTAmMOinGNng, XOVOpPIKO Katl
Alaviko eumoplo. MoAAol €ival ot AdyolL mou KaBlotolv TNV Xpron Twv acUpUATWY
Sktuwv amapaitntn yla tn dpactnplotntd Toug. Autol oL xproteg eival ocuvnBwg oe
Klvnon, eite emeldn dev €xouv Hla CUYKEKPLUEVN €6pa, elte emeldn amatteitol va eivatl
HOKpLA omod TNV €6pa TOug PEYAAO XPoviko Sldotnua. H mpocBaon Toug o PACLKES
mAnpodopieg TPEMEL va elval QUECN, OMWE KAl N EMKOWwWVIA PE OUVEPYATES,
uTtaAARAOUC KATT .

Ye auto To mAaiowo, To Mobile VoIP i amAd mVolP eudaviletal wg n mAfov
npodavrng AVon ylo ™ GwvNnTIKA EMIKOWWVIA KWvNTOU TUTOU TIOU XPeldlovtol ol
XPNoTeG auTol.

To Mobile VolIP eival pa eméktaon Kivntikotntag oe éva diktuo VolP. Avo tunol
ETUKOLVWVIOC UTIOOTNPI{OUV YEVIKA: QOUPUOTA TPWTOKOANQ YLO. ETUKOWVWVIO KPAG
euPEAelog, Omou OMoL ol otabuol Paong eivat ocuvbebepévol oto 6o LAN kat
ETUKOLWVWVIOL EUPUTEPNG TIEPLOXAC XPNOLUOTIOLWVTAG TIPWTOKOAD 3G/4G | akopa Kot
WiFi.

Yriapxouv Stadopeg HeOOSOAOYIEC TIOU ETUTPEMOUV TNV EVOWHATWON EVOG
dopntol akouotikoU ot €va Siktuo VolP. Mia edappoy HETATPEMEL TNV KLVNTH
ouokeun oe évav SIP client, o omolog otn cuveéxela Xpnotuomolel éva Siktuo deSopévwy
yla armooTtoAr Kot AqPn pnvupdtwy SIP kat yia artootoAn kat Anyn RTP yia th Stadpopun
™¢ dwvnc. Auth n Stadikaoia amaltel emwkovwvieg IP uPnAng tayvTnTag, 6mwg n ADSL,
n WiFi § WiMAX.

To Mobile VolIP armattel pio toopporio petafl olkovopiag Kat Kvntikotntag. Mo
napadeypa, n petadoon ewvnc péow WIiFi gival pla Bewpntikd dwpedav unnpeoia,
oAAG elval StaBEoiun povo otnv epLoxn KaAudng evog povo onueiov mpocBaong WiFi.

AdoU Ol KATAOKEUOOTEG KIVNTWV TNAEDWVWY EKUETAAAEUTNKAV LOXUPOTEPOUG
enefepyaoTEG Kal Alyotepo damavnpn UvRun, Ta smartphones €ywvav Lkava vo 0TEAVOUV
Kal va AopPfdavouv pnvupata nAektpovikoU toxudpopeiou, va meplnyolvVIdl OTO
ALoSIKTUO Kl VO ETILTPETIOVV OE VAV XProTn va tapakoAouBel tnAedpacn kot OAa autd
LLE CUYKPLTIKA XOUNAO KOoTto¢. OL Xprioteg Tou mVolP avapévetal va moAAamAacLlaoTouv

TOL EMOEVA XPOVLA.
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To emyelpnUATIKO POVTEADO Tou KAASOoU KvntNG TtnAsedwviog €pyetal oe
oUYKpoUGon ME TS TPoodokiec Twv xpnotwv tou Aladiktuou OtL n mpdcoPaocn eival
eAelBepn Kal ypriyopn Xwpic MPOCOETEC XPEWOELG IO TNV ETOKEPN OE CUYKEKPLUEVEG
tonoBecieg, 0600 pokpld Kat va ¢ulofevouvtal. Efaltiac autol, oL TEPLOCOTEPEC
KOLVOTOULEG oTo Kvnto VolP Ba mpogpyovtal mBavwe and TMOVETLOT LA KOL ETALPLKA
6iktua, €pya avolytou AoylopikoU Onwg to Asterisk kot epapuoyEg 6mou ta od£An eival
opKkeTd LPNAA yLa va StkatoAoyoUv akpLBa Melpapata (LOTPLKA, OTPATIWTIKA K.A.TL.).

H VolIP €xel xaunA£g amattnoelg os eVpog Lwvng KL £Tol Bswpntikd n VolP péoa
ano aoUppata (Tomkd touAaylotov) diktua eivat eUKoAn otnv uAomolnon Kal tn Xprnon
™G MNPaKTIKA, 0 cuvbuaopog twv dUo Texvohoylwv eivalt SUOKOAOG, O XELPLOUOG
SlopopeTikwv PECWV TTPOPRANUATIKOG KOl TEAKA n moldtnta nxou dev eival kot t6c0

KaAf Kol oL Slokomég ouxveC (Bpakag, 2013).

5.1. Voice over WiFi (VoWiFi)
Me tov Opo Voice over WiFi (VoWiFi) meplypddetal n unnpeoia, pe tnv onoia

Tipaypatonolouvtal KANOElC mavw amo Siktua WiFi, dnAabdn omou umdpxel cuvdeon
WiFi.

Me tnv texvoloyia VoWiFi, oL cuvdpountég tneg Kvntng thAedwviag pmopouv
VO XPNOLUOTIOLOUV KAWVOVIKA TO KLVNTO Toug ThAEPwWVo, oav va eival cuvoedepévol aTo
Siktuo Kvntrg, aAAa n KAnon mpaypatonoteital péow WiFi. Ot KARoeLg kaL ta SMS péow
WiFi pmopolv vo mpaypotonololvial HECW OmoloudAmoTe olklakol router n
omotloudnmote WiFi hotspot, avefdptnta amnod tov mdpoxo SIKTUoU 1) TOV KATOXO.

H xprion VoW iFi ta teAeutaia xpovia Stapkwg avéavetat. Z0udwva pe v Cisco,
n kivnon VoWiFi mpoPAénetal auvénbel and 1o 15,7% tng cuvoAwkng VolP to 2015 oto
52,9% tng v Adyw kivnong to 2020.

Ztnv EAAGda, elonyaye tnv VoWiFi mpwtn n etatpia COSMOTE otic 8 Maptiou
2017.

5.1.1. Oetka Xapaktnplotikd VoWiFi
Ta tedeutaia xpovia n texvoloyia VoWiFi €xel onuelwoel peydAin mpoodo otnv

ToLOTNTA KAl TNV aflomiotio KANoEwV Kal MPOTLUATOL oo TOAAOUC XPrOTEC YLOTL:
O aplBuog twv hotspot WiFi aufavetal pe ypriyopo puBud kol TOANEG

ETUXELPNOELG KOl oTtitia SltaBétouv cuvbean WiFi.
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To VoWiFi emutpémnel kKot og un ouvOpouNnTEC - SnNAadr o€ CUOKEUEG Silxwg KApTa
SIM, 6nwg eivat Ta tablet pe WiFi, va mpaypatonololv KAROELG.

To WiFi Asttoupyet o€ pn e€ouclodotnueévec {wWVeG CUXVOTATWY, OMOTE To VOWIiFi
uropet va vAomotnBel ywpic adeLol KATIOLOU ACUPHUATOU XELPLOTH.

To VoWifi mapéxel kaAUutepn KAALPN O E0WTEPIKOUC XWPOUG, Ao TNV TUTILKA

Kwntr thnAedwvia.

5.1.2. Apvntkd Xapaktnplotika VoWiFi
To WiFi gival pua unnpeoia mou apxtka Sev eixe oxedlaotel yia va umootnpilel

To onpa tng dpwvng kot otav ta diktua WiFi tng emiyeipnong €xouv uneppoptwOel pe TN
por) aAhou eldouc dedopévwy, n petadoong pwvrg mepva oe Sevtepn poipa.

To WiFi eival pta pn eéouclodotnuévn ouxvotnta, o ovtiBeon HE TIG
gfoualobotnueEveg ouxvoTNTEG TNG KvNTN¢ thAsdwviag yU autd xapaktnpiletol anod
TapeUPBOAEC aTtd TOANEG TTNYEG.

Aev umtapyet Eekabapn n avtopatn oclvdean ya kKAnoelg WiFi. Ot kalouvteg Sev
HeTadpEpovtal autopata anod to Siktuo tng Kvntng thAedwviag oto diktuo WiFi otav
umaivouv og éva Ktiplo pe éva n meplocodtepa hotspot WiFi.

H ouvtipnon tou &iwktvou WiFi eival mpoPAnuatikr). OL €Taupeleg Kvntng
tnAedwviag Sev elval umeVBUVEC yla TNV OVIWETWTLON TPOPANUATWY KOl TNV
emdLopBwon Siktuwv WiFi. Ot owklakol xprioteg WiFi katl ta Tuipata mAnpodopkng Twy

ETUXEPROEWV glval uteUBUvVa yLa T cuvtipnon tou (Wapoudakng, 2014).

5.2. Voice over LTE (VOLTE)
Me tov 0po Voice over LTE (VOLTE) opiletal n mpayuatonoinon KAOEWV HECW

Twv Siktuwv 4G/4G+ (LTE: 3GPP Long Term Evolution). H texvoloyia VOLTE emitpénet
ToUTEPN TIpAyHATonoinon KANCEWY KWNTAG TNAEPWVING Kol LELWVEL TNV KOTAVAAWGCN
EVEPYELOG emeKkTelvovTag TN Sapkela {wnG NG Umataplag TG KWNTAG CUCKEUNG Kal
npoodépel avaBabuiopévn moldtnta NXou. EMutA£éoy, EMTPEMEL TNV Kivnon SeSopévwy
he toxvutntec 4G/4G+ katd tn Sldpkelo piag pwvntikAc kAnong aAlalovtog tnv
eunelpia tov multitasking péow tng KNG TnAedwvioag.

H petadoon tng dwvng otnpiletal ota diktua LTE. Ta Bacikd XapaKTtnpLloTKA
oQUTWV TwvV OIKTUWV Elval OMOKAELOTIKN) UTOOTHPLEN HETAYWYNG TOKETWV (&ite
oUTOSUVOUOU TIAKETOU, €(TE €LKOVIKOU KUKAWMOTOG) Kol OXL N UETOYWYN KUKAWUOTOG.

KUpla YopaKtnploTika toug eival n xaunAn koabuotépnon Kal n xpnon texvoloyiag
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OFDMA (Orthogonal Frequency Division MultipleAccess) oto downlink kat SC-FDMA oto
uplink. Atakpivetat amé MIMO (Multiple-Input and Multiple-Output, 6nAadn
xpnotpomnotel moANAmMAEC Kepaieg Kat yia petadoon kat ya APn onuatog Ue okomo tnv
avénon tn¢ taxvtntog petadoong dedopevwy. Netuyaivouv 100 Mbps ato downlink kot
50 Mbps oto uplink, pe pewwpéveg kaBuotepnoelg, edikd oto 6iktuo, Alydtepo amo
10ms.

YtoxoL TG LTE Sev eival pévo n VolP, aAl& n gueliia Kot KALLAKWON 0To VP0G
{wvng, o ouvduaopog Kal tautoxpovn xprion TDD (Time Division Duplex) kat FDD
(Frequency Division Duplex).

YTadlakd OAO Kol TEPLOCOTEPOL GOPELG EKMETAAMEUONG KvNTAC ThAsdwviag
edapuolouvv v VolP péow LTE (VOLTE).

OLmeploodTePEC Ao TIG CUOKEUEG LTE mou evepyormotifnkayv amno to 2014 €xouv
tn duvatotnta VoLTE, oL mdpoxol cuvrBwg amevepyomoLloUV TO XOPOKTNPLOTIKO HEXPL VA
BeAtiotomolnBouv MARPWE Ta SIKTUAG TOUG Kal va eival €tolpa va umootnpiéouv tnv
umnnpeoia avtn. H petadoon tou iPhone 6 amo tnv Apple to 2015 amotéAecs UEYAAN
wblnon maykoopiwg, ebKA otnv meploxn tng Bopelag Apepikng, 6mou povo ot HMA
£€xouv mavw amnod 100 skatoppupla xprnoteg iPhone. To yeyovocg autd dev adrvel Kapio
gmAoyn yla mapoxoug rou Sev eivat akopa €towol va avaBadpicouy ta diktua VoLTE
yla TLC TILO OUYXPOVEG CUOKEUEC.

Me 1o Paowkd VoOLTE va vyivetal eupéw¢ OladeSopévo, oL  ETALPELEC
TNAETLKOWVWVIWV €xouv oapxioel va mpoodépouv Suvatotnteg mpooTBEpuevng afiag,
OTIWC VO EVOWHATWVOUV Kol AAAEG OUOKEUEC £KTOC SIM pe tnv Baotky cuvdpour tou
xpriotn. H duvatotnta kKAong MoAAWY CUCKEUWV €lval pia TETola duvatotnta, Omou o
6lo¢ aplBuog pmopel va xpnolwpomownBel yia TNV KARGon OmMoLacSAMOTE amo TIg
KOTAXWPNUEVEG GUOKEUEG TOU Xpnotn. Mia aAAn ekdoxn autng Tng unnpeoiag sival n
evadayn kAnoswv amo WiFi oe 3G/4G/5G kalL To avtiotpodo, avaAoya HE TIC
unapyouoec duvatotnteg KAAvdng.

Otav n tAsedwviKr ] CUCKEUN KATIOLOU XPAOTN €XEL TIPOKAAECEL LA wvNTIKA
ouvodo Kal otn ouVvEXela petafaivel og pLa meploxn omou dev mopexetatl kalvyn LTE,
KoAeltat n Swadlkaoia evioxupévng eviaioag padlodpwvikng ouvoplhiag eSRVCC
(Enhanced Single Radio Voice Call Continuity)

Yrapxel pla Alota pe apkeToug Seikte¢ amodoonG Mou CGUVICTWVTOL ylo TNV

TIOPOKOAOUONON TWV XPNOTwV, TPOKEIUEVOU va PeAtiotonownBel n amodoon Kat n
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moLotnTa Twv uttnpeowwv VolLTE ota diktud touc. Evag and autolg lval n xprnon tou
VOLTE: 0 aplBuog Twv Tautoxpovwv KANCEwV VOLTE €VTOC GUYKEKPLUEVNG XPOVIKNG
neplodou.0 aplBuog Twv TAUTOXPOoVWY KAfoewv VOLTE mpoodlopilel tO000 TNV
TipayHaTIkn xpron tou VolLTE, 6co kat to poptio VoLTE oto diktuo.

KaBwc ot e€eAifelc Twv VOLTE avamtuocovtal og OA0 Tov KOGHO, Ol TIPOKANOELG SIKTUOU
mou oxetilovtal pe VOLTE PeAtiotomolouvtal kal n umnpecia VOLTE pmopel va
kaBlepwBel wg n kUpLa AVon dwvng ota diktua LTE. MExpt va cupPel auto kal epocov
eakoAouBolv va xpnolpomolouvtol AAAa evaAlaktikd ¢wvntikd omwc to Circuit
Switched FallBack (CSFB). Autéc oL mAnpodopleg EMITPEMOUV EKTLUNOELG TNG SUVNTLKAG
xwpnukétntag yia VOLTE kot mooeg KANoelg amokAlvouv amd 1o &Siktuo. Ta
napadsiypata nephappavouv tn Bonbeta evromopol mBavwyv Aabwv otnv kaAudn
LTE, ocupBaAlovtag otn BeAtiwon tng amoteAeopatikng Kalvuyng tou VOLTE kot tn
BeAtiwon NG eumelplag TwV XPNOTWV, EVW TAPEKKAIVOUV amd To mMopadoclako
Siktuo.Xtnv EAN\Gda, slonyaye tnv VolLTE mpwtn n etapia COSMOTE otig 8 Maprtiou
2017( ®paykog, 2014).

5.2.1. Otgtukd Xapaktnplotikd VoLTE
To Baolka BeTIKA XAPAKTNPLOTIKA TTOU TPpoodidel otnv emikowvwvia to VOLTE

mapouotalovtal oThn CUVEXELA.

To muo afloonueiwto 6delog mou €xouv ol xpnoteg tn¢ VolLTE sival n ¢wvn
vPnAnc eukpivelag. Ta mapadooloka Siktua ¢wvng petadibouv GwvNTIKEG KANGCELC
xpnowonowvtag £vav kwdkomowinty 8 kbps. OL etalpeieg kvntig tnAsdwviog
xpnowormnowlv Kwdwkormownty 13 kbps pe olyxpoveg peBodouc ocupmisong. To
amotéAeopa eival pa KAfon mou eival alobntd mo £ekabapn amod pla TUTILKA KARon
KwvntoL tnAedwvou.

H texvoloyia VOLTE emutpéPel otoug acUppatouc ¢popeic va mapadwoouy va
VEO oUVOAO uTnpeclwv Paclopévwv oe Tpotunma mou avadépovtol wg RCS (Rich
Communications Services). Autég ol untnpeoiec mepthapBavouv videokAnoelg, petadopd
opxelwv, petddpacn yYAWoowV G€ TIPOYHUATIKO XPOVO, AUECWY UNVUUATWY K.o. Emiong,
UTIApXOoUV UTthpeaieg mou Ba pnmopoloav va evepyonolnBouv amnd tn VoLTE nmou kaveig dev
£XEL AKOUN OKeDTEL aKOUA.

H VOLTE pmopel va mpoodépel TMPAYUOTIK OSLOAELTOUPYLKOTNTA CUCKEUWV.

MPAKTLKA, AUTO CnUAilvVeL TwG av KAmolo smartphone unootnpilel apkeTég acVPUATEC {WVES
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LTE, o xpnotng Ba umopel va petadEpel TN CGUOKEUN OE OMOLOSATIOTE ETALPELO KIVNTAG

tnAedwviag Kal va £xeL TOo0 PwvnTIKN 600 Kal urtnpeoia Sedopévwy.

5.2.2. Apvntika Xapaktnelotikd VoLTE
Agv mavel Opwg n texvohoyia VOLTE va €xeL Kol opvnTIKA XAPAKTNPLOTIKA, N

g€alewdn tTwv omoiwv amoteAel mpokAnan yla to PEAAOV.

To MpwWTo ToU MapatTnpel Kaveic, eival oL YOUEVEG KANOELG, TOUAGXLOTOV OTNV apxh.
H VOLTE eival pa véa texvoloyia, n omoia dev Aettoupyel emituxwg moavtol Kat mavrta. O
Baowkdtepog Adyoc pataiwong tng kKAnong sival emeldn amnatteital oL S5Uo CUVOUIANTEG va
Bplokovtal evtog kaAluyng tou LTE Siktvou. To OSiktuo Kvntng mpoofacng OpwG
xapaktnpiletal ano uPnin petaAntotnTa, anwAela mMakeTwv Adoyw e€aoBéviong, avénuévn
kaBuotépnon Kol NXw.

EmumA€ov, n texvoloyia meploplletal 08 CUYKEKPLUEVEC OUCKEUEG, TIou SlaBETouv
UALKO Kol AOYLOULKO Ttou eMLTPEMEL TN Asttoupyia VOLTE. 2& autd ouvtelolv o auénUeVog
oplOpoe kot motkihia kwdkomowntwy, n ouvumapén IPve kat IPv4 oe 4G/5G kau LTE, n
au&nuévn avaykn os evpog lwvng.

H VOLTE yxpelaletal va pewwoel tnv efdptnon amo ta malawotepa  Siktua
tnAemikowvwviog. H tautoxpovn ouvdeon dwvng kot dedopévwy gival €va Kivntpo yla Tt

ouvtopoTepn avamtuén tne VoL TE (Radisys, 2011).

5.3. Xuvduaopnog VoWiFi kat VoLTE

Yuvdudlovtag tig texvoloyieg VoWiFi kat VOLTE, emitpémetal n autopatn petapaocn
oavapeooa ota Siktua katd tn Sie€aywyn plag KARong. Av o Xpiotng UetakivnBel ektog tou
Siktou WIFi, akopa kot kotd tn Sie€oywyn pog kKAAong, n emikowvwvio Ba cuveylotel
KAVOVLKA e TNV KAon va petadépetal oto Siktuo 4G/4G+ xwpig va Slakomel. To i6lo
oupPaivel kat kotd TNV avtiBetn petdpaon, SnAadn ano to diktuvo 4G/5G os Siktuo WiFi.

H mowdtnta twv kKAfoswv péow WiFi kat LTE, sivat udnAng sukpivelag (HD Voice-
High Definition Voice), kaL mpoodEpouv kabapod nxo, xwpig meptBarlovtiko B86pufo, akoua
KoL OTav oL XpNoTeg AoUV xapnAodwva. BéBala, To péAAov eival mo eAmibodopo yla to
VoWifi, avti yia to VOLTE katl auto ylati ta Siktua 4G/4G+ BeAuwOnkav péoa o 6 xpovia.
(Sauter, 2017)

JUUTEPAOUATIKA, T opEAN amod tn xpron Twv VolLTE kal VoWiFi cuvelodépouv pia
TOAU KaAn eunelpia xpriong 1600 amd ATOUIKOUC KATAVOAWTEG, OGO KoL ATO ETALPLKOUG
xprnotec. Otav ol meAdtecg Plwvouv Kahn eEumnpetnon Kal otaBepEC UMNPEGieC, eival TOAU
mBavo va mopapeivouv oTov MAPOXO TNG UTNPESia KoL HECW TNG BETIKAG TOUC KPLTIKNAG va

TPOOEAKUOOUV VEOUC TTEAATEG.
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5.4. RCS (Rich Communication Services)
To RCS (Rich Communication Services) gival £éva MpwTOKOANO £MIKOWVWVIAG HETALY

Twv $opLwV KIVvNTNC TNAedwviag Kot LeETay Tou popEa Kal TG CUCKEUNG, KAl OTOXEVEL OTNV
QVTIKATAOTOON TWV HNVUMATWY SMS/MMS pe éva mAouclotepo Kal Tio SladpaoTiko
oUOTNUA UNVUUATWY KELUEVOU-UTINPESLwY. Avadépetal emiong wg Advanced Messaging,
Advanced Communications, Joyn, Message+ kat SMS+.

JTnv ouola, Tpokeltal yla tn Stadoxo kataotacn twv SMS/MMS mou emutpémnetl
OTOUC XPNOTEG TNV amooTtoAn dwtoypadlwv vPnAdTepnNg avaiuong, T CUMUETOXA TOUG
0€ OMASLIKEG OUVOULALEG, TNV Tpayuatonoinon video kKAfoswy, TV Kataotacn avadopag
OTMW¢ To amodelkTIKO apadoonc/avdyvwaong, Thv Kowormoinon tng tomobeciog, kat OAa
TO PONYOUEVA KAVOVTACG Xprion Tou SIKTUou NG Kvntrg tnAsdwviag (2G, 3G, 4G, 5G) i)
WiFi kal oxtL tn ouvéeon oto Stadiktuo. (https://www.techgear.gr/rcs-android-messages-
118379)

To RCS &ev dladépel moAU amd tic OTT (Over The Top) umnnpeoieg. O 6pog OTT
avadEPETAL OTOUG MOPOXOUG TIEPLEXOUEVOU TIOU SLOVEUOUV PECA POoNG OeSOUEVWV WG
ouUTOVOHO TIpolOVTa Kol HAAloTta ameuBeiag oToug KatavoAwTtég HEow Tou Aladiktiou,
TIOPOKAUTITOVTOC TIG TNAETLKOWVWVIEG, TNV TIOAUKAVOALKI) TNAEOpAON KOl TIC TAATPOPUES
TNAEOMTIKWY EKMOUMWY TIOU TOPadOCLOKA AeltoupyolV WG  SLOVOUEL TETOLWV
nieplexopévwy. NapoAa avta RCS kal OTT Stadépouv ota € onueia:

1. Auvatotnta  epmhoutiopévng  kKAnong RCS  péow  Ttwv  aflOmioTwv
TNAETUKOLWVWVLIAKWY Ttapoxwv (m.x mapadootakég kAnoelg CS kal VOLTE), mou eyyvwvtal
QoS.

2. AlaBeouoTNTA TWV VOULHWY Slemadwy Kat Stadlkaolwy apakoAlolonong.

3. Auvatotnta napoxng QoS yia RCS os edpappoyég OTT. Autr n Suvatdtnta sivat
WSlaitepa xpnowtn étav moAlég epapuoyEg avtaywvilovral yia epog {wvng IP.

4. NpoéoPaon péow tng Kapta SIM, xwpig emumpdobeto €Aeyxo TAUTOTNTAG XPNOTN N
aA\ou gidoug aAAnAemiSpaoeLg.

Mua afloonpeiwtn taon tou RCS eival n avénon tou pey£EBoug TwV HEOWV TOU
potpdalovtal oL xprnotes. Otav ol petadopec apxeiwv ¢tavouv oto evpog tou GB, ol
eTalpele¢ avaykalovtal va edpappocouv petadopes apxeiwv mou Paocilovtal oe HTTP
(HyperText Transfer Protocol) kat 6xL oe MSRP (Message Session Relay Protocol), to onoio
ouvnBietal kata kavova oto RCS, yla instant messaging kot Sltapolpacuo ¢wrtoypadLwy.

To RCS umeptepeil Twv SMS/MMS ylol TOUC XPrOTEC OE OPKETA OhUEia, OMwWE OTo
Sleupupévo oUVOAO XOPOKTNPWVY, TO UEYAAUTEPO HEYEBOC UNVUUATWY KOl Tn oUVOEeTn

avadopd kataotoons. To KUPLOTEPO TAEOVEKTNUA TOU €lval OTL CUVOEETOL E TOV OpLlOUO
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TOU KntoU tnAedwvou Kal OxL UE pLa edpappoyr, Yeyovog Tou dev mpoimoBetel AnPelg. H
RCS emutpémnel emiong TNV UTOCTHPLEN TIOAAATTAWY CUCKEUWV.

H véa emoxr QUTAC TNG TEXVOAOYIOG- ayopdg TG avtaAAOoynG MNVUUATWY TTOPEXEL
plo OUVETN Kal To €€eAlypévn eUmEpla avTaAlayng UNVUUATWY ylo. SLoEKATORUUPLOL
KOTAVOAWTEG TTAYKOOULWG.

OL Aettoupyieg Kal TEXVIKEG OSuvatotnteg TOU £xouv cupdwvnBel amodé 1
Bounxavia ywa tnv maykéoula avamtuén tou RCS cupmeplappavovtatl oto Universal
Profile tTng GSMA. To Universal Profile Staodpalilel OTL n Blopnyavia Twv THAETLKOWVWVLWV
TAPAUEVEL OTO ETUKEVTPO TWV PNdLAKWY EMLKOWVWVLWY, ETIUTPEMOVIOG OTLG ETALPELEC
KWVNTAC TNAsdwviag, TouG KATAOKEUAOTEG cUOKEUWV (OEMS) Kal TIg eTaLlpeleg avamTuEng
AElToUpYIKWVY cuothpatwy (OS) va mapgxouv 1 va BLwWVoUV auUTH TN CUVAPTIOCTLKNA VEO
UTINPECIO. INVURATWY UE CUVEMELQ, YpARyopa Kol amAd. Auth tn otyun, to Universal
Profile umootnpiletal maykooplwg amd 47 estalpeieg kwntig tnAsdpwviag, 11
Katookevaoteg OEMs, kal 2 stalpeieg avamtuéng Asltoupylkwyv cuotnuatwyv (0S) ya
Kwnta tAfédwva, tn Google kal tn Microsoft. (5G Americas Global Organizations Forge
July 2016)

To Universal Profile RCS spdaviletal avtq tn otypn pe duo ekbooelg. H mpwtn
nepAapBAveL BOOIKA XOPOKTNPLOTIKA OMWCG cuvopthia, opadikr culntnon, petadopd
apxelwv, NXNTKA pnvopata, Kown xprnon Bivteo, mMoAU-CUCKEUN, EUTAOUTIOUEVN KARON,
Kowvn xpnon tonoBeciog kal {wvtavn petadoon. H Seutepn, mio e€eAlyUEVN, aVTLLETWTTIEL
Ta pnvopota wg mAatdopua, wg APl plug-in edappoyr) kot Topéxel BeATiwpévn
TULOTOTOLNON TAUTOTNTAG KAl aohAAeld €pappoyng, HE OTOXO TNV EUMOPLKOTNTA. TO
gUXApPLOTO £ival mwe av o mapaAnmtng ev untootnpilel kKamoLla and AUTES TIG EKSOOELS, TO
cuoTnua tov enLoTpEdel autopata oe SMS p MMS.

Mpoyovol tou Universal Profile &ekivnoav tnv eudavion toug pla Sekaetia
vwpltepa, to 2007. KaOe ékdoon amotedovoe eméktaocn TNG tponyoUuevnc, ald n e€€ALEN
npaypatonotbnke pe apyd PBrApata. H €kdoon 1 ékave Adyo yla mpwtn ¢opd yla
EUMAOUTIONO dWVNAG KoL CUVOMIALQG Pe Slapolpacpd mepLleXOUEVOU Kol Sleupupévo apxelo
SleuBlvoewv. H €kdoon 2 mpooBeoe tnv eupulwvikn mpocPaon oto RCS, evw n ékdoon 3
ETUKEVTPWONKE oTn ouokeun eupeiag lwvng wg Paolkng ouokeunc. H ékdoon 4
ouunepléhafe tnv texvoloyia LTE, evw n €kdoon 5 aoxoAnBnke He TNV TAYKOOULL
Slalettoupykotnra. (5G Americas Global Organizations Forge July 2016)

O podilaypadég Tou RCS mapouciacav Taxela eEEAEN amd TIG MPWTEG UTINPECIEG

RCS-e kal yapaktnplotnkav wg Joyn. OL TpEXouoes podSLaypadEG elval ApKETA WPLLEG WOTE
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ol dopeig ekPeTAAEUONG VO avamTUEOUV KOLWVEG TexVOAOYLEC aVTAAAAYNG UNVUMATWY, OTIWG
n autévoun avtaAlayrn UNVUHATWY KOL Ol UTINPECIEC PBOOCLOMEVEG OE OUVOMIAEG pE
mapouaia. Yrapyouv 800 SLadopeTIKEG TEXVOAOYIEG yla va evepyomolnBouv oL umnpeoieg
pnvupatwy: to OMA CPM (Open Mobile Alliance Converged IP Messaging) kat to OMA
SIMPLE IM. To OMA CPM amotelel €€€A€n tou OMA SIMPLE IM, kol TipoodEpel MOAG
ETUNPOCOETA  XOPOKINPELOTIKA, ONMWE TNV UTIOOTAPLEN TOAAQIMAWY GOUCKEUWV, ThV
OAANAETSpOON UNVUMATWY KAl TNV armoBnKeuon Unvupdatwy Bdaoet iktvou mou Sev ivat
SloBéoua pe to OMA SIMPLE IM. OL mdpoxol tng Bopelag Apepkng avamtlooouv
pnvupata RCS katd Baon pe to OMA CPM kalt to mpotumno RCS 5.1 / 5.2, evw ol eupwmnaikoi
napoyol pe Baon to OMA SIMPLE IM kat to mpotuno RCS 5.3 / 6.0. T€tolou eldoug Bpata
BéBala kaBopilovral amd T amaltioel tou marketing kol to Yxpovodiaypappoto
avamtuéng Twv npolovtwv-urnnpeolwyv ( Xoupdakn, 2012).

Atloonpueiwtn NTav n évtagn t¢ Google otnv UMOCTNPLKTIKY opdda tou RCS oTig
OPXEG TOou 2016. OL PeANOVTIKEC oUOKeUEG Android pe evowpaTwEVN TNV UTIOOTAPLEN TWV
TEAQTWVY Yl TNV gUTAOUTIONEVN KARon GSMA Beswpolvtal moAA UTTOCXOUEVEG, €TELON
guBuypappilouv TIg SUVATOTNTES TOU XELPLOTH KOL TNG GUCKEUNG TIPOG TNV (8La katevBuvon.
OL unnpeoieg Tou RCS evioxUovtal TEPALTEPW OO TNV EMEPXOUEVN KUukAodopia Tou
ninyaiou kwdiko tou meAdtn Kot Twv APl tng Google. H uloBétnon tou RCS Ba smutpéel
OTOUC XPNOTEG va €xouv TipooBoon o untnpeaieg tumou RCS, 6mw¢ n opadikr culAtnon Kot
n kown xprnon dwrtoypadwv uPnAng eukpivelag. Autd Ba evioxUoEsL ThV UTINPEGio Twv SMS,
n ormoia xpnolwpomoleital amd mneploodtepoug amd 4 SoskoTopplpla  avOpwroug
TIAYKOOULWG.

Mta Baoikn tpomomnoinon oto RCS sivatl n aden twv evowpatwpévwy clients RCS
otnv Bopela ApepLkr, T omola avamtuooovtal TAEOV WG MPOTUTO Ot Hia oslpd Android
cuokeuwv. ETOL, Ol XPNOTeG €xouv otn OlABe0n TOUC WLOL EVOWHATWUEVN edappoyn
MNVUMATWY Tou eival RCS. Ta mooootd uloB£tnong Twv cuvdpounTwy otadlakd avfavovtal
AOYW TNG EMULTUXLOC AUTWVY TWV VEWV CUCKEUWV.

H Google w¢ mpwtomndpog tou RCS, avadépel wg Baoikn uAomoinon tn Xprion Tou Tig
eTUXEPNOELC. Tl MopAdelypa, {WVTAVEG EVNEPWOELG VLA ETEPXOUEVEG EKOPOUEG, KAPTEC
eruBifaong, akopa Kal n emthoyr) TG BEong Tou TEAATN OTO UETADOPLKO HECO HETA ATO TNV
avtiotoyn epappoyn Android Messages. OAa autd Sev Ba mpaypatonololvTal HECW TNG
ouvdeong Kvntng tnAedwviag, aAAd péow Sladiktuou Kal Ba AsttoupyoUv o€ TTOANQTIAEG
OUOKEUEC, ETITPETIOVTOC OTOUG GUVOPOUNTEG VA EMLKOWVWVOUV UECW TNG OUVOESEUEVNS

OUOKEUNC TIOU TOUG Talplalel kaAutepa. AnAadn, kabe xpnotng pmopel va €xel TOANEG
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OUOKEUEC, OTWG £va KwnTto TNAédpwvo 1 éva tablet, cuvdedepéveg Tautdxpova pe tov idlo
Aoyaplaouo. To RCS xpnOLUOMOLEL UNXAVIOUOUG YLO TN CUYKEVTPWON TTANPodOopLWY OXETIKA
UE TNV Tapoucia oe Slddopeg cUOKEVEC Kal Oivel Tn duvatoTnTA OTOUG XPHOTEC va
ETUA£LEOUV OE TIOLEG CUOKEUEG VA ATTAVTHOOUV O€ €va punvupa IP, yla mapadslypa. TEAKE, TO
RCS emutpénel otoug Xpnoteg va ocuvdéovtal, va polpalovial Kal vo 0pyavwvouv Thn
ouvbebepévn {wr Touc.

H GSMA, ta HéAn Kwntng tnAedwviag g kal n Google £xouv avantulel éva oxédlo
umootnpEnc RCS oto peAAovTikO Aettoupylkd clotnua Android. Mpwtog otdxog sival n
avamntuén evog kowol, KaboAwol mpodil, to omoio Ba Tapéxel Pl CUVETH eumelpia
TEALKOU XpRoTn He MAoUGLEG SUVATOTNTEG eTIKOWVWVLAG Kot Ba amoteAel Tn BAon yla OAeg TLG
SlaAeltoupyilkeg edapuoyeg RCS  ylo. OUOKEUEC TIOU XPNOLUOTIOLOUV  OTOLOdNTOTE
AELTOUPYIKO cloTNUO

‘Eva kpiowo B€pa eival n kpumroypadnon kot n achaAela, €W8IKA OTO XWPO TNG
avtoAlayng HNVUPATWV. To apxlkd TpwTtokoAo RCS emétpede tnv e£dapuoyn NG
Kputttoypadnong meAdtn-Slakoplotr), oAA Tpo¢ TO TOpoOv, Oev  TpoodEpeTal
KpUTITOYPAdNON armd AKPO OE AKPO Kol aUTO Sev TO KaBLOTA TOG0 aodaAEC. To MPWTOKOANO
Ba mpénel emiong va aoyxoAnBei kot va eumodilel TNV OMOCTOAN UNVUUATWY AVETILOUUNTNG
oAAnAoypadiag otnv TNAedwvikr cuokeun, KaBwe kot va e€acdaiilel Tnv emaAnBguon tng
emwvupiag  ywoo  kABs  epmhekopevn  etolpsla TMOU  amooTtéAAEL  pnvlpota.
(https://www.gsma.com/futurenetworks/rcs)

Mo va mopexel éva eninedo peAovtikng amodeltng, to mhaiolo RCS meplapPBavel
ETIEKTOOLUOTNTO  UTINPECLWY. AUTO  eTuTpEmel  otoug dopeic  ekpetdAAevong  va
xpnotpornololy to RCS wg mAatdoppa yia Thv £yKalpn avamtuén VEWV UTINPECLWY, XWPILG va
ennpedlouv T UTMApXoUOeG uTnpeoie¢ RCS toucg. EAv xpelaoctel, QUTEC OL EMEKTAOELS
UTINPECLWV HmopoUV va TipooTteBolv ot Kupleg mpodlaypadec RCS ylo maykoopLo
uloBeoia.

To RCS emutpénel v guehifia, KaOwG Kal oTadloKd Kol oveEdpTnTa KOUUATLA
€€EALENC Twv unnpeotwv. OL MApPOoYOL eMKOWVWVING Umopolv va emAé€ouy va edapudoouy
KATOLEG AsLTOUpYieC pnvupdTtwy Kat / i tnAedwviag RCS amo tig npodiaypadec RCS. Adou
oL Acwtoupyleg €xouv  avaluBel Aemtopepwg ot mpodiaypadéc  RCS  kal
oupnep\apfavovial oOTto TOYKOOULO evomolnuévo mpodih g PBlopnxaviag, n
SLOAELITOUPYLKOTNTA KOl N gUMElpia Twv Xpnotwv SlaocdaAilovral XpnoLUOTOLWVTAC TOV

UNXaVLopO eviomiopol duvatotnTwy, anmodelyovtag £ToL TN SOKLUN Kal To obaAua.
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Me tnv mapodo Ttou xpoOvou, KAOE TAPOXOC EMIKOWWVIAC ELOAYEL OAO Kal
TIEPLOCOTEPA XOPAKTNPLOTIKA OO TO TIAYKOCULO EVOTMOLNUEVO TIPOdIA TWV XOPAKTNPLOTIKWY
RCS. To aBpolopa NG SLOHAEITOUPYLKAC emikolvwviog e€okoAouBel va aufavetal petagy
OAWV TWV XpNOTWV

To RCS pmopel kdMiota va cuvepyootel pe to WebRTC kot va evomownBolv pe
OKOTIO VO OAANAOCUUTIANPWVOVTAL, WOTE VA KATAOTOUV £DIKTEG AUCELC OXETIKA HE TV
tnAclatpikn, TV €fumnpétnon meAoTwy Kol TNV TapakoAolBnon Pivteo. Ol €MEKTACELS
UTINPECLWV TETOOU £(boug pmopolv va mpooteBolv otic kupleg mpodlaypadec RCS yua
naykdopla edbapuoyn. (5G Americas Global Organizations Forge July 2016)

To mpwtokoAo RCS Sev €xel uLloBetnBel akdpa amo tnv Apple kal €tol dev eival
YVWOTO av Ta ThAEdDwva tng TPOKeLTal va To umootnpifouv. H {evén petafy Android kot iOS
OUOKEUWV WC TOTE Ba GUVEXLOEL va TTPAyUATOTIOLETAL HEow TWV edapuoywv WhatsApp Kat
Facebook Messenger. e avapovy tTwv eeAllewv EMOMEVWE yla TNV €mTUXia Kal tnv

eSpaiwon tou RCS.

5.5. Z2uvéuaouog VolLTE kat RCS
Katd tnv ewooaywyn VOLTE kot RCS Messaging oe S8IKTua KOl OUOKEUEC, eivol

ONUAVTIKA N Katavonon tng Béong kat tng aAAnAenidpacng petafl twv dvo. Mmopoulv va
CUVUTIAPXOUV Kal ta duo otnv dla tnAedpwviky cuokeun mou efunnpeteital and to dlo
SlkTUO KAl va Xpnollomoleital anod Tnv dla cuvspourn XpnoLonolwvtag Tov o aplBuo
tnAedpwvou. Katt tétolo amotelel BepeAlwdn eEEAEN Tpog TNV TAOUGCLA EMLKOLVWVIA TOU
MEMovTOG. ISlaltepa  onuavtikn sivat n AQPn amnodaong amd TOUG TAPOXOUG
TNAETUKOWVWVIAG OXETIKA HE TO TOTE Ba elo00xBoUV OCUYKEKPLUEVEG SUVATOTNTEG KOl
Aettoupyieg kot Twg Ba e€eAxBel To SikTUO, AVAAOYWG KAl e TNV EEEALEN TNG CUOKEUNG.

OL ouvdpountéc avapévouv pia TPOPAEPLUN, uPnAng moldTNTOg UTNpPEsia
ave€dptnta anod 1o av Bpilokovtal oTo OTitL, o TMEpLAywyn 1 o€ SladpopeTika meplailovia
(r.x. ecwtepikolg xwpoug, untaibpla, ypadeia, Eevodoxeia). OL TPpoodokieg Twv XpNoTWV yLa
TNV MOLOTNTA KOl TO KOOTOG TIPEMEL emiong va Aapfdvovtol untddn Katd tnv neplypadn Twy
TIEPUTTWOEWV XPHONG KAl EUMELPLAG. AUTEG OL AVAYKEG UITOPEL OKOWN KOlL VO EEQPTWVTAL QO
TO TpEXOoV TePLBAAAoV Kal va SladEpouv KATA TNV TEplaywyn N TV owklakn xpnon. Mo
napadelypa, Lo tnAeomrtiky kKAnon péow Wi-Fi pumopel va mpotTipdtal Otav KATmolog
Bploketal oe Eevodoyxeio kal og meplaywyn, evw n xpnon LTE otav xpnoluomolel to diktuo
TomikoU ¢opéal.

To &iktuo IMS, To omolo meplypddeTal oTn CUVEXELA, elval uTeUBUvVo va uTtooTtnpilel

TI¢ Stadopetikég uhomotroelg RCS kat VoLTE otnv i8la cuokeur) Kal tn XpHon TG CUCKEUNG

86

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 06:45:06 EEST - 3.144.18.35



O€ ouvVAPTNON HE TNV Texvoloyla mou emAéyel o xpriotng. OL texvoAoyieg mpocBaong mbavo
va eival LTE, WCDMA, GSM, CDMA 1) WiFi kal o Stddpopoug cuvduaopoug, avaloya Ue TNV
ayopd. Avahoya Pe Tn ocuokeun, to IMS yia tov (6lo xpriotn Kal tn Lo cUCKEUH UTTOPEL va
xpnotpornotnBei amokAelotikd yia VOLTE, amokA£loTIKA yio pnvupata RCS ) yla cuvSuacuo
VOLTE kat RCS. To VoLTE xpnoiporolel mavta to IMS APN (Access Point Name) ywa va
Slaodalioel TI¢ owotég pubuioelg QoS Kal tnv KATAAANAN cuunepldopd meplaywyns. To
RCS pmopet va xpnotpomnotnoet gite to IMS APN (Access Point Name), ite to Internet APN
(Access Point Name), eite to WiFi 6ntwg opiletal oto GSMA PRD IR.51.

Mta mapApeTpog mou mpenel va AndBel coBapd undyn otig unnpeocieg VoLTE kot
RCS &ival n mpooBaciUdTNTO O ATOUA UE OVATINPLEG.

Je kKAoowka Siktua emkowwviag, n mMPooBactluotnTa MAPEXETAL HEGW TNG XPHONG
ouokeuwv TTY (yvwotwv w¢ teletypewriter ) text telephony). Ta dtopa pe €8IKEC AVAYKES
XPNOLUOTIOLOUV OUOKEVEG TTY yla TNV amootoAn) kat ARyn HNVURATWY KELWEVOU TIOU
petadidovral pEow Tou SiKTUoU e TN popdn Axwv Baudot. KaBwg ol mapoyot petafaivouv
oe éva biktuo IP, umdpxel n duvatotnta XPrnong evog owTePKoU TANKTPoAoylou otnv
0006vn ULaG aoUPUATNG CUCKEUNG KAl OXL 0 £€AVAYKAOUOG TOU Xpriotn va GEPEL LA OYKWEN

outovoun cuokeun TTY.

5.6. IMS (IP Multimedia Subsystem)
H apyttektovikny IMS (IP Multimedia Subsystem) eivol pla apxltektoviky eAéyyou

ouvSeong n omoia Kaleital péow avolytwv Slemodwy va cuvBUAOEL KUPLWE T LNVULOTA
RCS kot to VOLTE, aAAd kat omotadnmote GAAn umnpecia VAS (value-added service) otnv
16La TNAedWVIKN CUOKEUN HECW TNC LOLaG oUVEPOUNG Kal Tou (Slou aplBpol tnAsdwvou Kot
MOALOTO. HE oOpOlOyevr) TPOmo. ITlG unnpeoieg VAS ouumepllapBdavovial eVOELIKTIKA
Staywviopol kat Pnoodopieg, livestreaming, umnpeoieg tonoBeaoiag, avanavinteg KANOELS,
“kwntn Sladnpon”, ringtones, “kwvntr thAsodpaon”, stickers k.a. To Siktuo IMS €xeL tn
Suvatotnta va xelpiletal mMoAamMAEC Katoaxwpioelg amd Siadopetikoug SIP clients,
TIOAAQTTAEG HeBOBOUG EAEYXOU TAUTOTNTAG TTIOU XpNnoLlomnolouvtal and T Stddpopeg otoifeg
SIP 0Ttn OUGKEUN Kal TNV KOVOTNTA va eAEyXEL Kol va Taglvopel tn por). Ita odEAn evog
Siktuou IMS meplhapBavovtal n cUykKALon Twv SIKTUWV KIVNTAC Kal otabepng mpocBaong, n
UTIOOTNPLEN TWV UTINPECLWV TIOAUUECWY, N SuvATOTNTA KOTOOKEUNG SIKTUWV TMOAAATAWV
£l6WV, TO HELWHEVO KOOTOG KAl N TTOAUTIAOKOTNTO TwV SIKTUWV (Xoupdakn, 2012).

To IMS oxedlaotnke apxlka ota TEAn tng Sekaetiag tou 1990 w¢ puéPog evog oxediou
TayKOOoULaG avantuéng Siktuwyv Kwntng tnAedwviag mou Ba Stacuvdéctal pe to SnUocLo

tnAedwvikd Siktuo petaywyng (PSTN). To IMS amoteAel UEPOC TOU TPOYPAUUOTOC
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ouvepyaoiag tpitng yeviag (3rd Generation Partnership Project-3GPP). Mo umnpecia
gnkowvwviag IMS avayvwpiletal and to 3GPP IMS Communication Service ldentifier (ICSI),
evw pLa epappoyn avayvwpiletal and to 3GPP IMS Application Reference Identifier (1ARI).

AT ap)LTeKTOVIKNG dmoyng, To IMS amotelsital amo tpia SladopeTika enimeda: 1o
eninedo cuvdeolpotntag, to eminedo eAéyyou Kal To eminedo umnpecwwv/edpappoyns. To
eninedo ouvdeootntag amoteAsital and toug SPopoAoynTEG, Toug SLOKOMTEG Kol T
otolxeia mpdoBaong oto Siktuo Tou mapoxou. OUCLAOTIKA, £ival To eninmedo oto omoio ot
MEHOVWUEVOL Xpnoteg ouvdéovtal oto Oiktuo péow TtnAsdwvwy, dopntwv [ un
umoloylotwy. To eminebo eAéyxou meplappavel OLOKOULOTEG €A€yxou, oL omoiotl
Slaxelpifovral tic puBuloelg, KoL TOV TEPUATIONO NG KANONG 1 twv Sedopévwy. To TLo
ONUAVTLKO 0 aUTO To eTinedo ival n Asttoupyla eAéyxou cuvodou khroswv (CSCF), évag
Stakoplotng SIP mou xewpiletal T puBULON KANCEWV HETAEY TWV TEALKWV CGUOKEUWV. TO
eninedo umnpeowwv 1 edappoync  amoTteAeltal amod SLOKOULOTEG TEPLEXOMEVOU R
epapuoywv mou mapExouv TANB0C BEATIWHEVWY AELTOUPYLWY UTNPECIWV yla Siktua He
Suvatotnta IMS.

Ol ouvdpounTég, oL xproteg dnAadn tou IMS, mpocdokolv pla uttnpecia uPNANG
TIOLOTNTOC aveEApTNTA Ao TO av Bpilokovtal oto omitl, ot Teplaywyn n oe SltadopeTika
nieplBaAlovta (m.X. E0WTEPLKOUC XwpPouc, umaibpla, ypadeia, Eevodoxeia). Ol mpoodokieg
TWV XPNOTWV yLol TNV TTOLOTNTA KAl TO KOOTOC MPEMEL eniong va Aoppdvovtol unddn Katd
™V Tieplypodr TWV TIEPUTTWOEWY XPNoNG Kot gumelploc. MNa mapadelypa, pia TNAEOMTIKA
kKAnon péow WIiFi pmopel va mpotiudtal otov o xpnotng Ppiloketal os €evodoxeio Kot
mieplaywyn, evw to LTE pmopel va givatl mpotyuotepo oto Siktuo tormikol dopéa.

To apxtkd Opapa tg IMS - n moapoxn evoc MAyKOOULOU SLAAELTOUPYLIKOU
ETUKOLVWVLAKOU OLKOCUCTHOTOG TTOU UTIOOTNPILEL TIG BACIKEG KL TIPONYUEVEG UTINPEGLEC -
Ba mpémneL va elval o TEAKOG OTOXOC Lo TN UETABaON o€ €vav MOYKOOULO LOoTO. To epwTnUa
elval edv autdg o TEALKOG OTOXOC TPETEL val ETUTEVXOEL péow Twv POopEWV EKUETANEUONC
KWVNTWV EMLKOWVWVLWV TIoU avarntiooouy IMS kot RCS A péow evog "dpodpou” mou Ba oplotei
OKOUN HEow HLag cuAloyng mapoxwv OTT. Ma tnv amavinon ol ¢opeic ekUeTAAEUONC
KNt tnAedwviag kat IMS, ival onUaAvTkd vo EVIOTIOOUV T VEX ETXELPNUATIKA LOVTEAQ
KOl Ta onpeio petafaong mou xpeldlovral ol APoxoL KNG tThAsdwviog ya va eivat
ETUTUXELG KOL VO EUNUEPOUV OTOV TOUEQ TWV TTAPOXWV ETLKOLVWVLWV.

To RCS eival o {WTKO HEPOG AUTNG TNG OTPATNYLKAGC. MapEXEL T XAPOKTNPLOTIKA
TIOU amattouvTal yla to IMS w¢ emikowvwvia mAnpoug unnpeciag. Ta 3GPP, OMA kat GSMA

£xouv Slapopdwoel mpodiA kat £xouv TUTOTIOLNOEL TOAAQTTAEC UTINPEGLEG eMIKOVwviag IMS

88

Institutional Repository - Library & Information Centre - University of Thessaly
09/06/2024 06:45:06 EEST - 3.144.18.35



(IMS Commserv). Autd MmOpPoOUV va XpnolomolnBouv yla OLKLaKEG Kol OleBveig
SlaouvbEaoelg unnpectwy. OL epapUOYEC UTTOPOUV VO AELOTIOL|COUV QUTEG TIC UTINPECIEG WG
KOVAALO PETAPOPAG VIO VA ETUTUXOUV ETUKOWVWVIA amo epapuoyr os edpapuoyn, T0Co o€
OLKLOKO 00O KOl O TIayKOGULO eminedo.

‘Evag mapoxog epapuoywv Ba mpenel va emAEEeL pia ) MepLoooTEPEC untnpeaoia/eg
gTkowvwviag IMS w¢g umokeipevn unnpeoia yla TN petadopd spappoywv. Me autdv tov
TPOMO, N epapuoyr) KAnpovouEel Ta XapaKTNPLOTIKA TNG UTIOKELLEVNG UTtNpEeaiag, Omwg eivat
oL Kavdveg QoS, Kal oL KaVOVEG CUVOSOU 1 HEowV.

‘Evag xpnotng umopel va €xel Slddopeg cUOKEVEG, OMWG €va smartphone Kol pia
OUOKEUN HOvo vyla Oedopéva. AutéC ol U0 OUOKEUEG UTIOPEL va EVOWUATWVOUV
SLPOPETIKA  XAPAKTNPELOTIKA. EAv o ouokeunl povo vyl Sedopéva  umootnpilel
videokAnoelg, aA\d To smartphone Sgv TO KAVEL, TO EPWTNHA EVIOTLOUOU SUVOTOTATWY OO
Tov Xpnotn B Ba beifel oTL 0 xpriotng A £xeL tnv duvatotnta video. To diktuo IMS Ba ¢prdoel
Ko Ba ouvdéoel £va aitnua videokAnong mpog T CUCKEUN LOVO yla SeSopéva.

To GSMA PRD IR.92 koAUTTEL TIC BAOIKEC SUVATOTNTEG KAL T CUUITANPWUATIKEC
unnpeoieg IMS. H IMS tnAedwvia pmopel va avamtuxBei péow LTE ywpig va Paciletol ot
orotadnmote unodopn maAotov tumou (moketo 1 CS). Noapola avtd, to GSMA PRD IR.92
£€etdlel MPOOOETA XOUPAKTNPLOTIKA TIOU UITOPOUV Vol €PapHOOTOUV ylol TOUG TIOPOXOUG Kall
ta Siktua mou evdéxetal va emBupolv va unootnpifouv tautoxpovn kaluyn CS amod to
Siktuo IMS toug. Auto avadépetal wg IMS Centralized Services (ICS) kot mopéxel ocuvenn
umnpecia yla 0Aoug Toug cUVEPOUNTEC KIVNTAG ThAedwviag. Emwdelovvtal amd auto Kot
ouveyllouv TIg UTNPECIEG TOUG oL CUVSPOUNTEG Tou elval og kKAfjon VoLTE, aAAd adrivouv
™V KAAuyn LTE Adyw Tagldlou 1 kivnong evidg LeydAwy KTpiwv. H ouvéxela tng umnpeoiag
EKTTANPWVETAL amd TNV eviaia padlopwvikr cuvopidia (SR-VCC) 1 tnv evioxupévn €kdoon
tng, eSRVCC.

To GSMA PRD IR.92 mapéxel tn BAon yLa Tov 0pLORO GAAWVY UTINPECLWV OTWG TO
GSMA PRD IR.94 w¢ IMS Profile yia Conversational Video Service, kaBwg kot to GSMA PRD
IR.58 wg IMS Profile for Voice over HSPA (VoHSPA). To IR.92 kaBopilel emiong eldIKEC
Aeltoupyieg, onwg eival n maykooula tnAedpwvia kelpévou (GTT) kat ot aAANAeNIOPACELS
S1IKTUOU TIOU ATALTOUVTAL YLO TNV UTIOOTAPLEN TNG LETADOPAS KELUEVIKWVY PECWV (KEIHEVO OE
TPAYUATIKO XpOVo), Owg ival oL 0dnyleg yla t puBuULon tou Slakouloth. H emaAnBeuon
TWV AETTOUEPELWY HETAEY TWV TOPOXWVY UTINPECLWY TEKUNpLWveTaL oto GSMA PRD RCC.51,
TOo omoio kaBopilel TIg SOKIUEG oo AKpo o€ akpo Twv VOLTE, VILTE kat RCS Messaging over

IMS (Xoupbakn, 2012).
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6. EMIMNOPIKA OEMATA VolP

6.1. Emxepnoakn agia VolP
Adou éylve pLa TAnpng neplypadn tng texvoloyiag VolP kal mapouacidotnkay ta

TIAEOVEKTAOTA KAl TA HELOVEKTAMATA TNG, 6a akoAouBrnosl ula mpoomabeia HeALTNG
TWV XOPOKTNPLOTIKWY TIOU TNV KaBLoTouV anapaitntn Kuplwg yla TLG EMLXELPNOELC.

e Tepaotia avénon twv aplduwv VolP

TNV MPOYHOTIKOTNTA, Ol TAPOXOoL AVOMTUCooUV TaxUTATA TNV UMOSOoUN TOUG
yla va tkavorotrjoouv tn {ntnon amno touc neAdtec. MoAU Alyeg texvoloyieg £xouv yivel
TO0O Kuplapyol o€ TOC0 GUVIOUO XPOVIKO dldotnua, onwg to VolP. Ta oTatloTikd
KAvouv Aoyo yla 1 Sioskatoppuplo xprioteg tou VolP onuepa. Av avaloylotoUpe OTL
umapxouv 7 Oloskatoppupla AvBpwrol otov MAAVATN, €lvol £va  KOTOTTANKTLKO
EMITEVYHA VLA PLa TEXVOAOYLO TTOU ATOV avUTIAPKTN HEXPL TpOodaTA.

e Efowovounon Xpnuatwv

Av kamola emixeipnon emhé€el Tnv texvoloyia VolP avti tou dnuodctlou Siktuou
tAedwviag PSTN yla va KAvel TNAEPWVIKEG OUVBLAAEEELG, TOTE KePSITEL XprLaTa, ELOKA
ov oL KANOEelc mou KAvel eival dtebveic. Adou to VoIP ypnolpomnolel tTn ocuvdeon oto
Aodiktuo, To HOVaSIKO KOOTOG TIOU €XEL N emiyeipnon eivol autd ywol TNV mopoxn
umtnpeolwv Aladlktuou otov avtiotolyo mapoxo-ISP (Internet Service Provider).
ZuvnBwg, amnalteital aflompenng toxuTnTa, n onola mapexetTal ano pia ouvdéeon ADSL.
Me Tov TPOMO AUTO TO HNVLOO KOOTOC oUVOEONG ELVOL GUYKEKPLUEVO KoL OVEEAPTNTO
oo TWV 0pLOUWV TV KANOEWV, TO €160¢ Kal TN SLAPKELA TOU.

‘EPEUVEC HE OTATIOTIKA oTolxEla €xouv Selfel wg n xprion tou VolP £vavtl Tou
PSTN umopei va gfolkovounoel o pua emixeipnon €wg kot 40% ov TPOYUATOTOLEL
ouVNOWC AoTIKEG KANOELG Kal €wg 90% av mpayuatomnolel cuvrBwg Slebveig KANoeLG.

e JUVSLOOKEPELG

Me to PSTN, propouv va ocuvSlaléyovtal Tautoxpova Lovo Suo xprotes. Me to
VolIP, unopet va opyavwBel pia tnAediaokedn pe MoAAOUG XPriOTEG QMO OMOLOSHTIOTE
ONUELO TOU KOOUOU O€ TPAYUATIKO Xpovo. Mia ypaupr npocPaocng, €xet tn duvatotnta
va Slaxelplotel MOANAMAEG Kol TAUTOXpoveg KANOelg kot dedouéva, adou to VolP
OUMTLELEL T TOKETWYV Oedopévwy Tpv T petdadoon. KAt tétolo eival Ldlaitepa
€EUTNPETIKO YLA LILKPEG KOL UEYAAEC ETUXELPNOELG LUE TIPOCWIIKO O OAO TOV TMAQVATN

(Wapoubakng, 2014).
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o Awpeav N PONVO YAKO Kot AOYLOHIKO

Ma va ylvel kamowog xpriotn tou VolP, adou eival xpriotng tou Aladiktiou, ta
puova Tou TpEMEL va mpounBeutel elval Aoylopikd (ry Skype, Viber k.a), To omoio
ouvnBw¢ gival Swpedv 1 €XeL LKPO KOOTOC ayopac, Kal UAKO OwG KAPTA NXOU, nNXela
Kal ULkpodwvo, Ta omoia eniong £xouv HKPO KOOTOC.

e XprRowa XopaKTtnpLoTika

To xopaKTnPLOoTIKA Tou VolIP gival xpriowlo 1000 G€ MPOCWLKO Tinedo, 660 Kat
oe eninedo enixeipnong. Kamola amd autd €ival n mAouolo Slaxeiplon EL0EPXOUEVWV
Kol e€EpXOUEVWV KANOEWVY, N avayvwplon TaUTOTNToG KAAoUVTog, oL AloTteg emadwy, o
TMPOOWTIKOG TNAEDWVNTAG, N TOTOXpovn UeTadopd GwVAC, KELUEVOU, ELKOVOC QKOO
kot video.

¢ Mo Anodotiki Xprion tou EVpoug Zwvng

MeyaAa moocoota pta cuvSlaAeéng ival owwmn. To VolP ekpetaAAeleTal autd
to Slaotnpata owWwmAG ME TN Hetadopd Sedopévwy. Me TOV TPOMO QUTO,
Xpnouloroleital To eUpog Lwvng amodoTIKA yla AAAEC UTINPETiEG Kal epapUoyES. To 6Lo
OUMPBALVEL KOL UE TN ouuTieon Twv dedouévwy, TpLy TN Hetadopd TG GwVNC.

e ATOMOKPUGHEVN gpyaocia

Méow TtnG Texvohoyiag VolP, to omit, to €€oxko 1 1o Swudto Eevodoxeiou
Umopel va petatpanel oe THAMA Tou ypadeiou tTng statpeiag. Evag umaAAnAog pmopel
va XpnoLpomnotiost arnodotikd to VolP Kal vo. GUVEXIOEL TNV Epyacio Tou OmoteSAMOTE,
oKOpa Kal ag pn Bpiloketal oto ypadeio. H etalpeia povo kEpSog pmopsel va £xeL amo
LLLOL TETOLA. TIPOOTTTLKN .

e Avantuén AoyLoiKoU TILo TTop oy WYLKA

OL mpoypopUaTIOTEG edapuoywy ALSIKTUOU HmopoUV €UKOAO Kol gUEALKTA va
avantuooouv spappoyec VolP. Exouv otn 8uabeon toug moMamAd €ibn Ssdopévwy,
gUEAKTn  SpopoAdynon kol  glpwotn  onuatodotnon, KAvovtag Xpnon  Twv
TMPWTOKOAAWY, TWV Servers Kol TwV TPOYPAUUATWY TEPLRYNoNG Tou Aladiktuou.
Emopévwg, n eEUMNPETNON MEAATWV TNG UMNPECLOC €lvOlL OQVTOYWVIOTIKA KOl TO
NAEKTPOVLKO EUTOPLO TILO OTTOTEAECHATLKO.

e Fax péow IP

H amnootoAn fax péow tou PSTN eival pla umnpeoia pe uPnAo KOOToG Kuplwg yLa
UEYAAEC amOOoTACELS. Xapaktnpiletal and YapnAng moLoTNTOC OVOAOYLKA CHMOTO Kol

aovppatdotnta petafd) TwWV OUCKEUWV TIOU emikowvwvouv. H petadoon fax oe
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TIPAYUATIKO XpOvo Me To VoIP xpnotpomnolel amAd Kot Hovo 1o KATAAANAO AOYLOULKO yla
va petatpéPel ta Sedopéva oe MakETa va Ta mapadooels MANpwE Kat aflomota. Me To

VolIP, &gv xpeldletal N CUCKEUN yLa TNV armooTtoAn kat Afn fax.

6.2. VoIP oto GUNET

H unnpeocia VoIP kal to MAEOVEKTAUATO TNG £XOUV AVAYVWPLOTEL TTANPWE OO TO
Akadnuaiko Awadiktuo GUnet, yU autd Kol OmoTeEAEl pla amo T TIPWTAPXLKEC TOU
6paoTnNpLOTNTEC.

To Akadnuaiké Awadiktuo GUnet eival Aotikr) Etalpeio pn kepSookormikou
XapaktTnpa Kat WbpuBnke otig 12 IemtepPpiov 2000, £xet €6pa v ABrva Kal LEAN TG eivat
oAa ta Akadnuaika I6pupata (20 Navenotuia kat 16 TEI). Ikomdg tng Etalpesiag eival n
SleukoOAuvaon NG €peuvag Kat TG ekmaidsvong e yvwpova tnv Kowwvia tnhg MAnpodopiag.
Mo avaAUTIKA, ETULSLWKETAL N AVAITTUEN Kal n UTIOOTAPLEN Tou akadnpaikol Siktiou OAwv
twv Navermotnuiwv kat TElI Tng xwpag, n mapox SIKTUAKWY UTINPECLWY OTa PEANR TOu
Slktuou kal ot omolwodnmote tpito (dopeig, votitovta, Wpvpata) €6vikd 1 Siebvn,
ouvepyaletal e AUTA.

216x0¢ TN unnpeotiag VolP oto GUNET eivat n mapoyn tThAedWVIKAG EMLKOLVWVIAG
XWPLG XpEwon HeTAlU TwV TEAKWY XPNOTWV Twv Akadnuaikwyv Idpupdtwv. Me autd tov
Tpomo aflomoleital n Suvatdtnta tou Siktuou Sedopévwy yla PeTadopd MAKETWY PwVNC,
EVIOXUETAL I OUVEPYAOLA KOl N ETIKOWVWVIA PETAED Twv peAwv tng Akadnuaikng Kowotntog
KOLL TAUTOXPOVA Tteplopilovtal Ta TNAEMIKOWWVLIOKA TEAN Twv Akadnuaikwy ISpupdTwy.

Ta I6pUpata thg TprtoBabutac Ekmaidsuong tg Xwpag mou xpnotpomnotovv to VolP

glvat:

e Aplototélelo Navemniotuio Oecoahovikng

e Anuokpitelo Mavemniotripwo Opakng

o EBviKO Aotepookomeio ABnvwv

o EBviKO Alktuo Epeuvag kat Texvoloylag

e EBvIKO kal Kamodiotplako Mavemniotuio ABnvwv
e EBvikO Metoofio NMoAuteyveio

e Epeuvntikd Akadnuaiko Ivotitouto Texvoloyiag YoAoylotwy
e I5pupa Texvoloyiag Epeuvag

e |6vio MNavemotruLo

e ITE/EIXHMYO

e [Naveniotuio Ayaiou

e [aveniotiuo Autikng Makeboviag
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e [laveniotiuo Oscoaliog
e [aveniotuio lwovvivwv
o [avemiotiuo KpAtng
e [laveniotipwo Makedoviag
e [Naveniotuio Natpwv
e [lavemiotiuLo Melpotwg
e [laveniotApLo Melomovvicou
e ToAuteyveio Kpntng
e TEI ABnvag
e TEIKpnAtng
e TEI MeooAoyyiou
e TElZeppwv
e TEl Ztepeag EANGdOG
e  Xapokomelo MNavemniotruLo
O apBuog twv Wpupdtwy Slapkwg aAldlel. To Siktuo ouxva epmAoutiletal Kat Ue

WOpuparta EANGSa ard tnv Eupwrn r/kat tn Apeptkr, to diktuo ViDeNet (Bpdkag, 2013).

6.3. MeAAOVTIKECG KATELOUVOELG
To VolP oamotelel kATl meploocotepo amo o amAfi umnpeoia. Eival pla

texvoloyla, n omoia ekpetarlevetal Tig SuvatdtnNTeC Tou ALaSIKTUOU Kol HeTOdEPEL
6edopéva pwvnc, adol autd peTaTpamouyv oe makéta dedopévwy. H texvoloyia VolP
ouvdéeTal appnkTa pe To Aladiktuo Kot ol Suo topeic e€ellooovtal mapalinAa. Kamowa
LELOVEKTAMOTA TNG TEXVOAOyiac tou oxetilovtal pe Bépata achdAELOC, TTOLOTNTOG OTNV
gmKowvwvia Adyw kabuoteprocwv N anwieloag dwvng 0Ao kal replopilovral, adou véa
MPWTOKOAAD. Kol pEBodol ta avtipetwnilovv. Etol, OAO KL TIEPLOCOTEPOL XPOTEG
gumotevovtal Kal uloBetolVv tnv VolP texvoloyia oTIG LEPES HAg.

OAo Kal PeyaAUTEPOC aplOUOC OPYAVICUWY Kol ETLXELPNOEWV ULOBETOUV TO
dofevolpeva ocuotnuata VolP, &nAadn ta cloud PBX, Aoyw NG HeyoAUTEPNG
OLKOVOUIKAG Suvatotntog Kol TOU XOUNAOTEPOU KOOTOUG GUVTINPNONG TIOU TOUG
npoodEpouv oL mapoxou VolP. Katl tétolo elval Kal n KaAUtepn emAoyn ylwo tn
uetaBaon amnod tnv kKAaowkn tnAedwvia, otnv VolP, evw yla tnv idla tnv texvoioyia pia
gukalpia yla peyaAltepn epféAlela kol kuplapyia. Ou toxutnteg tou Aladilktiou
CUVEXWCE auEAvovTal Kal To KOOTOG Tou €€omALooU VoIP Slapkwe PelwveTal. EMopévweg,

To PEAAOV TwV PphoEevolevwy unnpectwy VolP yapaktnpilletal evoiwvo.
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Kaveig 6ev pmopel va apdlopfntrioel Tov QVIIKTUTIO TIOU £XOuV Ta MECA
KOLWVWVIKNG SIKTUWONG OTIC oUYXPOVEC SLATIPOCWIILKEG OXECELG. OL ETIXELPNOELC ATIO TIG
TAEUPA TOUG a€loTOoLoUV TIC SUVATOTNTEG TOUG YLOL VEEG GUVEPYOOIEG Kal KOLVOUPYLO
nieAatoAoylo. Ou umnpecieg VolP akolouBnoav autry Tt véa TAOn KoL TAEOV oL
TIAOTHOPHEC TWV KOWVWVLKWV HEowV Kat N VolP eival cuvepyaldpeveg Kal oAANAEVOETEC.
KAaowko mapadetypa n epappoyn Messenger kat to WhatsApp.

MpoPAénetal mwg cuvtoua n texvoloyia VolP Ba amoteAéoel Tov KUpLO TPOTO
ipaypatonoinong tTNAEpwVIKWY KAoEWV Kal OxL Hovo. Oa mpooteBolv oL SuVATOTNTEG
yla videokAnoelg, tnAedSlaokéPelg k.a. Mpog autr tnv KatevBuvon, ouvteAoUV Kal oL
OUOKEUEG smartphones mou yivovtal OAo Kol TILo eUXPNOTEC KOl AELTOUPYLKEC.

Ye Aiya xpovia Aoutov, n mapadoolokn tnAsdwvia Ba eival mapeABov oTig
OVOTTTUYHEVEC XWpPEeG. OL mapoxot VolP tnAedwviag ohoéva kat mAnBaivouv Kat to véa
Ktnpla kKaAwdlwvovtal mAéov pe koAwdlo UTP Cat5e 1 Caté r omtkn iva yia va
umootnpilouv OXL UOVO TNAEPWVIKEG ouVEEDEL SIKTUOU. Ol avaAOYIKEG TNAEDWVLIKEG
oUOKeUEG Ba gival Suoelpetec kal n thAsdwvio Ba eival pLo TPOcOeTn uMnpecia Tou
AwadiktUou.

KaBwg¢ to VolP kobBiotatat oAoéva kol To SnUOPAEG, OL AMALTACEL, TWV
KaTavoAwTwy avdvovtal eniong. YapxXouv TECCEPLS VEEG TAOELS OTNV TIOU olyoupa Ba
aAAa&ouv TN texvoloyia VolP mpog to kaAutepo.

e Texvoloyia 5G

Mrtopel ot SokES TNC Texvoloyiag 5G va Eekivnoav, OUwE n eupeia xpron g
OVOLEVETOL TO EMOMEVA Xpovia. To 5G avapévetal va eival riepimou 10 popég taxutepo
amo 1o tpéXov 4G. Mo avénon autol tou peyeBoug avapdlopntnta Ba £xel onUAVTLKO
OVTIKTUTIO OTNV  TTAPAYWYLKOTNTO  OTOLACONTIOTE  eMIXElpnoONG  XPNOLUOTOLEL  TO
Awadiktuo. Oa BeAtiwoel emiong TV moloTNTA TWV VoIP KANOEWVY, LELWVOVTAC 1 OKOUA
Kol e€aleidovtoc tnv aotabela, TG anMwAsleg petadopac Sedopcvwy Kol TNV XapnAn
nolotnta KAnoewv. MapdAAnAa, ot tnAedlaokéPelg kal ot videokAnoelg Ba elval T6c0
avaBabulopéveg, cuvodevopeveg anod video 4K kot 8K. Me peyaAUtepn alomiotia, To
VolIP mpofAEmnetal va yivel n mpoemAeyuévn HEB0SOC EMKOWVWVING TWV ETLXELPNCEWV.

e VoIP Mobility

H VolP texvoloyia €xeL yiveL nén mo ¢k TPog to Kvnto tnAédpwvo. Ot
eTalpeieg avalntouv Adn TPOTIOUC yla va LKAWVOTIOLGoUV TN {NTNon Twv Xpnotwv, va

napExouv uPnAdtepn Taxvtnta, peyoAltepn acdalela kat afomiotia. H VolP péow tng
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Kwntn¢ tnAedwviag otadlakad Sivel AVon o OAa ta mponyoUHeEvVA Kal TIPoohEPEL
SuUVaTOTNTEG ylo KOAUTEPN EMIXELPNUATIKA EMIKOWWVIA €V KIVAOEL KAl OUCLOCTIKA
amneploplotn Stebvn n/Kal amopaKkpUoUEVN ETILKOLWVWVIA.

¢ Evowudtwon CRM

MoAAEG EeMIXELPNOEL XpnolpomoloUv To VoIP ywa va Snuloupynoouv Kal vo
SLOXELPLOTOUV TIC TIEAATELOKEG TOUG OXEOELC. MapAaAAnAa, n texvoloyia, KWeltal mpog
TNV OSLAAELTOUPYLIKOTNTO, Kol Tpoomabel He TIC OLAOUVOECEL TPOYPOUMOTIOUOU
edappoywv (Application Programming Interfaces - APIs) va ocuvbdéoel ta epyaleia
Sloxeiplong oxéoswv neldatn (CRM-Client Relationship Management) pe tnv unnpesoia
VolP. Mali, ot texvoloyieg autég €xouv TNV Suvatdtnta va mPoodEPouV amodoTIKOTNTA
KOl TTOPOAYWYLKOTNTA OTLG EMLXELPNOELS, adol Ba TIC mpooTatelooUV amd ACKOTEG KOl
niepimAokeg Stadikaoiec.

e Texvoloyia loT (Internet of Things)

To Internet of Things (IoT) eival pa amd TIC TLO CUYXPOVEC TEXVOAOYIKEG
npooeyyioeis. To 2015, unrpxav mepinou 15,4 S10EKATOUUUPLO CUOKEUEC I UNXaVIoUOL
loT mou pe €vav Stakormen on/off ixav dpson npdoBaocn oto Aladiktuo. Mexpt to 2020,
0 0pLlOUOC aUTOG avapeveTal va urtepSimAaciaoctel ota 30 Stoskatoppupla, evw to 2025
Ba ¢taocel ota 75,4 Soskatoppupla. Ol CUOKEUEG TIOU OUVBETouv TO loT £xouv
edappootel metuxnpéva oto Smart Home. To loT og cuvduaoud pe to VolP yia va dpEpet
EMAVAOTAON OTO XWPO epyaciac r} oto Smart Office, Sivovtag otoucg epyaldpevoug T
duvatdtnta va TPOYHOTONMOWOUV OMOUAKPUOHUEVEC KANOELC OE XWPOUG epyaociag,
XWPOUG ekONAWOEWV | aKOUN BETovtag o Aeltoupyla amAEG 1} CUVOETOTEPEG CUOKEVEC
UE TO MATNHA €vOC Koupmol amd amdotacn. O aplBuog twv epapuoywv VolP Smart
Office Ba pmopovoe va ival ateAeiwtoc.

Ma moA\EG emxelpnoetg, to VolP sivat nén mpaypatikotnta. NapdAAnia, e TLg
TIOAAEG KOl TOUTOXPOVEG EMAVOOTOTIKEG e€eAifelg, To VolP miBava va yivel to véo
TMPOTUTIO Yyl TNV EMLXELPNOLOKN ETKOWVwVia. Ol ETALPELEG TTOU TOPAUEVOUV EVIUEPES
yla autég T efelifelg eival olyoupo mwg Oa AMOKTAOOUV £va  QVIAYWVLOTIKO

TIAEOVEKTN A 0TO gyyUG LEAAOV (Xoupdakn, 2012).
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2YMMNEPAZMATA

Tic tedeutaleg dekaetiag epdaviotnke kat avantiooetol paydaia n texvoloyla
VolIP. Mpokettal ywa tnv texvoloyio petadoong tng dwvng péca amo ta Siktva IP.
Xapaktnpiletal and eAdxwoto | kaBOAou KOOTOC Kal TOAU KaAr TmOoLOTNTA TOU
HeTad160UevVoU onpatoc. MNa tnv UAomoinor Kal TNV UTooTPLE TNG avamtuxonkav pia
OE£LlpA Ao MTPWTOKOAAQ KoL TO KOTAAANAO UALKO KOl AOYLOULKO.

‘0co n texvoloyla VolIP amoktd peyoAUTepn amodoxn Kol YIVETOL Hla amo TIG
KUPLOTEPEG TEXVOAOYIEC EMIKOWWVIWY, N ooddlela tn¢ Kabiotatol £va OCNUAVIIKO
NTnua. Ao tn o €xel avarmntuxBet to VolPSA’s VolP Security Threat Taxonomy, mou
TIOPEXEL LA KOTNYOpPLOTIOiNoN Twv amellwv TN aoPpAAeLlag Tng texvoloyiag VolP kot
amo TNV @AAN epapudlovral ol evEESELYUEVEC TTOATIKEC aohAAELOC.

Me tv edpaiwon twv Siktowv 4G/4G+ kot WIiFi t¢ kwvntng tnAsedwviag,
e€ellooetal mapdAAnAa kot n texvoloyia mVolp péow twv VoWifi kat VoLTE, tou RCS
kat tou IMS. H emxelpnotakn aflo Twv olyXpovwyv OQUTWV TEXVOAOYLWV £lval TOAU
onUavtiki kKot to MENovV Ttoug eAmibodopo. MMpoPAémetal OtL To MapaSOCLAKO

tNAedwVIKO SikTuo cUvtopa Ba avtikataotabel MANPWE oo AUTEC TIG TEXVOAOYIEG.
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