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Real-Time komunikace

Constant flow of packets
(160 data octets every 20 ms)
_—

Source:

Multimedia Server

Packets arrive unevenly spaced

—
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Time delay|
buffer

Packets delivered with original spacing
(some may be missing)
>

-

Destination:
Multimedia PC




Hovorove kanaly

R0 T N

(a) Continuous data source (b) Voice source
with silent intervals

Inamnallls

(c) Compressed video source
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RTP - Real-Time Protocol

Aplikace
» podpora real-time komunikace

» hovorové kanaly - VoIP, GSM
» telekonference
» multimedialni pfenosy
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RTP - Real-Time Protocol
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RFC 1889, 1890
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RTP - architektura

application

media
encapsulation

RTP RTCP

data control

ubpP ‘ ‘ ST-l ‘

IPv4/6

Ethernet

dose chu prague



RTP - translator, mixer

end syste
SSRC=17

192.35.149.52

CSRC=17 39

end system L16
SSRC=39 192.26.8.84 192.20.225.101

128.119.40.186

e
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RTP - hlavicka
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| L 1 L L L L L L ‘ L L L
\/(Zi ‘ ‘CC)E‘E]? M‘payload type sequence number
timestamp

% synchronization source identifier (SSRC)
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payload (audio,video,...)
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RCTP - struktura paketu

if encrypted: random 32-bit integer
!

| packet packet packet —=|
chunk chunk
receiver repomts item item item item

3] [TH [T 3] 3] gy
ISRJ & fgggﬁl & sitel & site2 EDE% FCNAME PHONE |af CNAME  LOC IBYEJ 2 reasan

&4 &4 &4 &4 &4 QG

pound packet
UDP packet
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RTP - Casova synchronizace

560=§:45:17.23
audio | | | | | | |

|
0 160 320 480 7 640 & 960 [120 -
RTP RTCP SR
RTP timestamp
" 1800 = &:45:17.18
viaco ‘ ‘
3000 -
RTCP SR
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RTP - odhad zpozdéni

[10 llow 2001 11:33:25.125]

n SR A=0xb710:8000

[10 Tow 2001 11:33:36.5]

ntp_sec =0xb44db705
ntp_frac=0x20000000
(3024992016.125 s)

dler=0x0005.4000
lsr =0xb705:2000

l=—DnLSR—]
(5.25 s)
A 0xb710:8000 (46864.500 s)
DLSR —-0x0005:4000 { 5.250 s)

LER -0xb705:2000 (46853.125

delay 0x 6:2000 ¢ 6.125

ﬁ\(\,
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RTP - agregace tokd

; T T T \
{ I -
,,,,,,,,, M__FT | seauencepumber
timestamp
SSRC
64| PT |0| call ID ﬁd‘ PT ‘0‘ call ID

‘ Sirsr audio block }

‘ second audio block




CRTP - hlavicka

FMSTE= L

session con
tif t6—bit CID)

Lsb of session context T

s | T | 1 ‘ link sequence

UDP checksuim
(if non—cera in context)

random fields
¢if nan—era in contez)
[used when [P—in—iP header]
cc
[CERC count]

fiorr =1

delta RTP sequence
fSors =1

delta RTP timestamp
{fTarT =2

CSRC list
(fMSTE = {222 and CC1=10)

RTP header extension
{if' X bit set in context)

RTPdaa




RSVP

network of routers receivers

data sender

—@—  Data { rrulticast)
—= PATH
— —#=— RESY
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RSVP

receiver

100 kb/s

merged: 200 kb/s ata loss!

capacity: 150kb/s

200 keb/s

source
—=—— reservation

receiver
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