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Quality(sampling rate)
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Signal sampling representation. The continuous o
signal is represented with a green colored line while
the discrete samples are indicated by the blue verical
lines.
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« Sampling : Analog Audio DataZ Digital & 2 & HH &
. Sampling Rate : 1= 0 £ Sampling= H L#?

- 8000Hz: M3t &

- 44100Hz: CD =&
http://en.wikipedia.org/wiki/Sampling_(signal_processing)



Quality(codec)
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8000Hz J|BHG723%, G729x) 0 Al RE0l=

K& ot= 2= (Speex, Silk)0| 21J1E €1 US.

http://en.wikipedia.org/wiki/List_of codecs



Quality(delay)
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1.capturing delay
2.encoding delay
3.network delay(H & =81 &)
4.decoding delay
5.rendering delay(Md & = Hl)



Protocol - signal(H323)

Protocol StackO| £ H & (Binary Protocol)
ZJ| VolP #H|0IAN & E.
2 & 0Ul= SIP Protocol2 M& T = FAl.

http://en.wikipedia.org/wiki/H.323



Protocol - signal(SIP)

Text Protocol2 Olali Ot ¢/ S
H3232| At2lE Uialotl US.
HTTP2 Hl=xgt &4l

=2 UDP port 50602 Al EZ.

http://en.wikipedia.org/wiki/Session_ Initiation_Protocol



Protocol - media(RTP)

SAMR20HM =822 8E &= Protocol.

Media(Video, Voice) UI0|E & &4,

20l (CHOH) 128101 E2| Headerdt 23

SEQ: 2383,

TS : Sampling Rate0fl H|dlot= (A2t 2 Bt F8Y).
SSRC : StreamHl M 2| =& ID.
http://en.wikipedia.org/wiki/Real-time_Transport_Protocol



Protocol - media(RTCP)
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- audio codec #H &,
- codec quality & &t,
- payload & ELHII.



Protocol - network(STUN)

== JI(NAT &H|) Y =0 ==0 AHE & H Al= Protocol.
oMo A E D& Symmetric NATR B0 = HE =
20| Server 7 &A= AtE, LI Al 2 —CP—OHE P2PJ} Dl s €&t
NH 37 &A= €8t 92 TURN MHE Ol E0H0
EANE GHAH E

TURN MtH= RTP GIOIEE parsmg(google Ml &)ot= M2t
2 X2 OO0l E E forwardingAl A == MEHZ L& L.

http://en.wikipedia.org/wiki/Network _address _translation



Protocol - secure(SIP over TLS)

« SIP message= SSL(TLS)z 22 3tg!.
« 2 sRTP ¢l Halloll A AIE .

. SRTPUIAM AP EIH Kl= key(Gl : mikey)E Call & & & 0l A
SIP over TLSA 2 MEGHA &.



Protocol - secure(sRTP)

. RTP S¢ LIE= & =23otH S48 LIS T3 = 2 A&,
. Packet LossE 11200 otJ| IHZ0ll £ = CBC(cipher-block
chaining) 24&l= At=&



Application(= LK)

. dlalpad 1999E =il Al & o0

DS dio

S A0 E HZ. Il 2 port= 0xC800(IT E—:.’— °
P P LD US).
. Voicetalk : L =0 A SIHer voip 2=. ISPZ0|
Neh(S& Moh)E 21 Us. =UHiIA s 4 0l
H I =l HE.

« mypeople : delayJt &l &
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Application(oH 2)

skype : @201 M. ProtocolO] SIHE O AKX £ O0FA
o2 (o =)0l H2| & =. SILK code= 0| &0 POi =2 =34,
PP J|2S 0|2510] =& & THA =50 M W=,

voicetalk : It S0 M SISt voip 2=. ISPES0| Al & oll A
Meh(E& NMohsE 21 /S, =UilN 2= 4 072
HII=E HE.

google-talk, google-voice, google-hangouts : L &0l =
hangouts@ & S2 &= 22 It U 3.

yahoo-messenger : dialpad X £ &1 0] yahooZ2 & 0 )t Bt=
HZ. dialpads &0t Bl=x&




. X-lite:SIP & RTPS E==
=Z0|et A =.

« Mmedia-fone: AUIEE HHN,




mVolIP Xt (E L)

. ISPl = =& 2 otli2l s s& AME2 U=
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« ISP TrafficOl A VolPJt XtXot= HIEge A=,

Estimate of overall internet usage
Date taken from four studies (Sandvine, Cisco, iPoque, Arbor)

vpy VOIP Usenet  Gaming _Other/ unclassified

0% _\0.9% 0.5% / 5.2%
S, \

BitTorren t
17.9%

Video streaming
26.5%

http://broadbandbreakfast.com/2011/02/consumers-prefer-legal-content-new-study-suggests/
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mVolP Ol 2t & (= LH)

070 IEHS! Matlll= & IEEHD (2 1500& Ul A 9503 L =
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20IEUI= =LHEE o2l VoIP MBIA2S] 28 8= M =.
c|

H
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voitalk EAl 0| = POHIA “mvoip L2 M~ Z2AHlA HEotD
A (MehsE S 9%3:..

o M (20144 7&) KTO|l A XtEHol= 0= : google-hangouts, google-
voice, line, mypeople, skype, voicetalk
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0=, 2dl, HEse S S Ao E=HQ JI0AH= S ASH XS
mVolP Xt =2 XHE = = Alotd }UsLILH
HE&tE= 19 SAAE RO KPNOI MIM A BI A 91 WhatsApp 2t mVolP Al H| A Ql
SkypeOfl CHoll XtSs L2 2 HE S LHSHO|F, AHIA=2 HHl Bt S A X

= IDA(Info-communications Development Authority) )t 2011
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LI

=822 4EAEe= 2011 108 21 S 22¢= UL X = SUAIA
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ISP2} VoIP 21 X0t &= &= F= Al ( http://jjlog.tistory.com/123 )



mVolIlP Xt&t 24l (signal)

signal= Xt

ot call &l AtMIE 2ot oft= &
line, mypeopleO| LHEZX Q! 0[(IP tHE & portE )|
AHE). 2HEESE snort rulelif 2lof A& AVE 2 XFEO
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mVolP XI& 24l (media)
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google-hangouts, google-voice, skype, voicetalk 7t CHEZ 1 O (1P,
Port, PatternS Lt 2ol Hl AtS).

Case by CaseZ 3| E ol Of &,

http://kakao.com/services/talk/voices
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