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Agenda

/ŜƭŜ ŘƻǳŇ ƭǳƳƛ ƞƴ ŎŀǊŜ ŎƻƳǳƴƛŎŇƳ

ςǊŜǚŜŀǳŀ ŘŜ ǘŜƭŜŦƻƴƛŜ

ςǊŜǚŜŀǳŀ ŘŜ ŘŀǘŜ

Telefonia IP

ςconcepte

ςpros & cons

±ƻLt ƞƴ ǇǊŀŎǘƛŎŇ

ςSIP

ςAsterisk
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Telefonia clasicŁ

a.k.a. POTS (Plain Old Telephony System) sau PSTN (Public 
SwitchedTelephone Network)

!ŎŜƭŀǓƛ ǇǊƛƴŎƛǇƛǳ Ŏŀ ŀŎǳƳ млл ŘŜ ŀƴƛΥ 

circuit switching (comutare de circuit)

CO
CO

CO

CO
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Telefonia clasicŁ

CO
CO

CO

CO

Semnalizare + Voce
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Telefonia digitalŁ

Multiplexarea unei linii 

ςƳŀƛ ƳǳƭǘŜ ŎƛǊŎǳƛǘŜ ƭƻƎƛŎŜ ǇŜ ŀŎŜƭŀǓƛ ŦƛǊ ŦƛȊƛŎ

DigitalizareҐ ǘǊŀƴǎŦƻǊƳŀǊŜ Řƛƴ ǎŜƳƴŀƭ ŀƴŀƭƻƎƛŎ ƞƴ ǎŜƳƴŀ 
digital

CO CO
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ReἪeaua de date

The Internet and the Internet Protocol

Schimb de pachete

ςpachet switching

IP Date
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Ce avem...

Circuit switched

{ŜƳƴŀƭŜ ŀƴŀƭƻƎƛŎŜ Ǔƛ ŘƛƎƛǘŀƭŜ

tǊƻǘƻŎƻŀƭŜ Ǔƛ ǘŜƘƴƻƭƻƎƛƛ ŘŜ 
voce

Echipamente de voce

Packet switched

Pachete de date

tǊƻǘƻŎƻŀƭŜ Ǔƛ ǘŜƘƴƻƭƻƎƛƛ ŘŜ 
date

Echipamente de date

PSTN Internet
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Ce se doreἨte...

5ŀǘŜ Ǔƛ ǾƻŎŜ ƞƴ ŀŎŜƭŀǓƛ ƳŜŘƛǳ

Packet switched

Pachete de date

Protocoale,tehnologii, 
echipamente de date

In comes VoIP...

Rețea 
convergentă
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VoIP: de ce da?

h ǎƛƴƎǳǊŇ ǊŜǚŜŀ ŘŜ ŀŘƳƛƴƛǎǘǊŀǘ

/ƻǎǘǳǊƛ ǊŜŘǳǎŜ ŘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŇ όǇŜ ǘŜǊƳŜƴ ƭǳƴƎύ

/ƻǎǘǳǊƛ ǊŜŘǳǎŜ όƎǊŀǘƛǎ ǳƴŜƻǊƛύ ƭŀ ŀǇŜƭǳǊƛ ǇŜ ŘƛǎǘŀƴǚŜ ƭǳƴƎƛ

Servicii noi
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VoIP: de ce nu?

wŜƛƴǾŜƴǘŀǊŜŀ ǊƻǚƛƛΚ

ςŘŀǊ Ŝ ƻ ǊƻŀǘŇ ƴƻǳŇ

/ƻƳǇŀǘƛōƛƭƛǘŀǘŜŀ Ŏǳ ǘŜƭŜŦƻƴƛŀ ŎƭŀǎƛŎŇ

Migrarea la ceva diferit, nou

!ƴǘǊŜƴŀǊŜŀ ǎǇŜŎƛŀƭƛǓǘƛƭƻǊ ǇŜ ŘƻƳŜƴƛǳ

{ƛƎǳǊŀƴǘŇΣ ŦƛŀōƛƭƛǘŀǘŜ

ςPSTN: 99,9999% Uptime (six 9s)
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Componentele unei reἪele VoIP
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VoIP ´n 5 minute...

Semnalizare

Voce
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Cum ajunge Vocea un pachet?

Digitalizare

ςŜǓŀƴǘƛƻƴŀǊŜŀ ǎŜƳƴŀƭǳƭǳƛ ŀƴŀƭƻƎƛŎ

ςŎǳŀƴǘƛȊŀǊŜŀ ŜǓŀƴǘƛƻƴǳƭǳƛ

ςŜƴŎƻŘŀǊŜŀ ŜǓŀƴǘƛƻƴǳƭǳƛ

ςόƻǇǚƛƻƴŀƭύ ŎƻƳǇǊŜǎƛŀ ŘŀǘŜƭƻǊ
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Codarea vocii

• Se face prin Codec-uri

Pulse

Code

Modulation

(ITU-T G.711)

Compresie: 

64kbps

(DS0)
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Codec-uri

MetodŁ de compresie
Bit Rate 
(kbps) 

Scor
MOS

Delay Compresie(ms) 

G.711 PCM 64 4.1 0.75

G.726 ADPCM 32 3.85 1

G.728 LD-CELP 16 3.61 3 to 5

G.729 CS-ACELP 8 3.92 10

G.729 x 2 Encodings 8 3.27 10

G.729 x 3 Encodings 8 2.68 10

G.729a CS-ACELP 8 3.7 10

G.723.1 MP-MLQ 6.3 3.9 30

G.723.1 ACELP 5.3 3.65 30
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Pachetele de voce

• Sunt mici…

…dar multe

• Sunt encapsulate în RTP (Real-time Transfer Protocol )

• RTP-ul funcționează deasupra UDP-ului

• Overhead 

• IP (20B) + UDP (8B) + RTP (12B) = 40 Bytes

• Folosind RTP compresat (RTP de 2B) = 30 Bytes

20-30 ms de voce

compresat cu G.711: 64kb/s * 20ms = 160Bytes
compresat cu G.729: 8kb/s * 20ms = 20Bytes
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Transportul pachetelor de voce

Pachetele de voce sunt ‘sensibile’, au nevoie de mai 
multă atenţie => QoS (Quality of Service)

Calitatea unei legături de date este caracterizată de :

• Bandwidth

• Delay

• Packet loss

• Jitter

<150ms

<2%
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SIP

Session Initiation Protocol

Open Standard

.ŀȊŀǘ ǇŜ ǘŜȄǘΥ ǎƛƳƛƭŀǊ Ŏǳ I¢a[ Ǔƛ {a¢t

Componente:

ςSIP Proxy (Call Agent) 

ςSIP Client

Adresare:

ςsip://alexj@telephony.cs.pub.ro
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Asterisk PBX

Open Source

Server SIP 

PBX

ςinterconectare cu PSTN

Bazat pe contexte
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Configurare Asterisk

Configurare conturi SIP

/etc/asterisk/sip.conf

Configurare dialplan

/etc/asterisk/extensions.conf

[ef303]
type=friend
secret=cl3arTEXTpass
callerid="EF303"
host=dynamic
nat=no
context=academy

[academy]

exten => 9000,1,Dial(SIP/alexj)

exten => 4011,1,Dial(SIP/ed011)
exten => 6007,1,Dial(SIP/ef007)
exten => 6303,1,Dial(SIP/ef303)
exten => 7106,1,Dial(SIP/eg106)
exten => 7202,1,Dial(SIP/eg202)
exten => 7102,1,Dial(SIP/eg102)
exten => 7106,1,Dial(SIP/eg106)

exten => s,1,Dial(SIP/ef303)
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Telefonul IP

¢ŜǊƳƛƴŀƭ ƞƴ ǊŜǚŜŀ

ςŀǊŜ ƛƳǇƭŜƳŜƴǘŀǘŇ ǎǘƛǾŀ ¢/tκLt

ςare MAC

ςare IP, subnet mask, default gateway, nameserver

Client SIP

ςare configurat un SIP Proxy

ςǎŜ ŀǳǘŜƴǘƛŦƛŎŇ ǇǊƛƴǘǊ-un cont SIP
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Softphone

!ǇƭƛŎŀǚƛŜ ǎƻŦǘǿŀǊŜ

{Ŝ ōŀȊŜŀȊŇ ǇŜ 

ςstiva TCP/IP din sistemul de operare

ςǇƭŀŎŀ ŘŜ ǊŜǚŜŀ ŀ t/-ului

Client SIP

ςla fel cu un IP Phone

ςare configurat un SIP Proxy

ςǎŜ ŀǳǘŜƴǘƛŦƛŎŇ ǇǊƛƴǘǊ-un cont SIP
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To wrap things up...

Am vorbit despre

ςde unde a pornit lumea telefoniei ...

ςΦΦΦ Ǔƛ ǳƴŘŜ ŀ ŀƧǳƴǎ  

ςŎŜ ŜǎǘŜ ±ƻLt Ǔƛ ŎŜ ǇǊƻōƭŜƳŜ ǾƛƴŜ ǎŇ ǊŜȊƻƭǾŜ

ςthe good, the bad and the ugly... parts of VoIP

OƴǘǊŜōŇǊƛΚ
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Voice over IP

aǳƭǚǳƳŜǎŎ


