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Tel efoni a c¢cl asi ct Talks

a.k.a.POTS (Plain Old Telephony System) $#8ON (Public
SwitchedTelephone Network)
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circuit switching (comutare de circuit)
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Tel efoni a c¢cl|l asi ct Talks

Semnalizare + Voce
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Multiplexarea unei linii
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Digitalizare
digital
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Re  Heaua de dat e Talks

The Internet and thelnternet Protocol

Schimb depachete
Cpachet switching
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Ce avem...

Circuit switched Packet switched
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Echipamente de voce Echipamente de date
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Packet switched In comes VoIP...

Pachete de date

Protocoale,tehnologii,
echipamente de date



VolIP: de ce da? Talk§
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VolP: de ce nu? Talks
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Migrarea la ceva diferit, nou
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Cum ajunge Vocea un pachet? Talks

Digitalizare
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Codarea vocili

« Se face prin Codec-uri
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Pulse
Code

Modulation

(ITU-T G.711)
Compresie:

64kbps
(DSO0)



Codec-uri

Bit Ralte

Metodt. de comp r(Eb?)

G.711 PCM

G.726 ADPCM
G.728 LD-CELP
G.729 CS-ACELP
G.729 x 2 Encodings
G.729 x 3 Encodings
G.729a CS-ACELP
G.723.1 MP-MLQ
G.723.1 ACELP

64
32
16
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6.3
5.3

e

Scor
MOS

4.1
3.85
3.61
3.92
3.27
2.68

3.7

3.9
3.65
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Delay Compresie(ms)

0.75
1
3to5
10
10
10
10
30
30
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Pachetele de voce Talks

* Sunt mici...

20-30 ms de voce

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

...dar multe
« Sunt encapsulate in RTP (Real-time Transfer Protocol )
* RTP-ul functioneaza deasupra UDP-ului
* Overhead
- |P (20B) + UDP (8B) + RTP (12B) = 40 Bytes
* Folosind RTP compresat (RTP de 2B) = 30 Bytes
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Transportul pachetelor de voce Talks

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

Calitatea unei legaturi de date este caracterizata de :
« Bandwidth

* Delay <150ms

» Packet loss <2%

o Jitter



SIP

Session Initiation Protocol

Open Standard

FT 4G LIS GSEGY
Componente:

¢ SIP Proxy (Call Agent)

¢ SIP Client

Adresare:
csip://alexj@telephony.cs.pub.ro
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Asterisk PBX Talks

Open Source
Server SIP

PBX
C Interconectare cu PSTN

Bazat pe contexte

Asterisk



Configurare Asterisk

Configurare conturi SIP
/etc/asterisk/sip.conf

Configurare dialplan
/etc/asterisk/extensions.conf

Tech®
Toiha

[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 Talks
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c are MAC
c are IP, subnet mask, default gateway, nameserver

Client SIP

¢ are configurat un SIP Proxy
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Softphone Talks
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¢ stiva TCP/IP din sistemul de operare
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Client SIP
¢ la fel cu un IP Phone
¢ are configurat un SIP Proxy |
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To wrap things up... Talks

Am vorbit despre
¢ de unde a pornit lumea telefoniei ...
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¢ the good, the bad and the ugly... parts of VolP
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