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H.261 a H.263

» H.261

— vznikl primarné pro konference nad ISDN
— variabilni Sirka pasma

« 40 Kbits/s az 2 Mbits/s (typicky 64 Ci 128 kbps)
— obdoba P snimku

Picture Formcats Supparted

Uncompressed

Pictwre |Lummance | Lunmance | H.261 bitrate (Mbit/s)

format | pixels Ines support | 10 frames/s | 30 frames/s

Grey |Colour |Grey |Colour
QCIE | 176 144 Tes 20 |30 6.1 |81
CIF 352 288 COphonal (8.1 (12,2 (243 (365




« H.263
— lepsSi kompenzace pohybu (pulpixelova
presnost)
— hierarchicka struktura proudu

— obdoba P a B snimku (pro¢ to nemusi byt
vzdy dobry napad?)

Picture Formuats Supported

Uncompressed
bitrate (IvIbit/'s)

Pictwre | Lummance |Lwnmmance | H.261 | H.263

format | pixels lines support |support | 10 frames's | 30 frames/'s
Grey |Colour | Grey |Colour
L QUCIE | 128 96 Tes 1.0 115 20 44
QCIF | 1746 144 Tes Tes 20 3.0 6.1 |91
CIF 552 288 Optional | Optional |81 |12.2 (243 |36.5
4CTF  |704 576 Optional (324 (487|973 [146.10
16CIF | 1408 1152 Optional | 1298|1946 |389. 5 5859




« porovnani H.261 a H263

— PSNR = Peak Signal Noise Ratio

— 15 kbps — 4-QAM

— 30 kbps — 16-QAM
— 45 kbps — 64-QAM

o

H.261

H.283




Dalsi formaty

 Motion JPEG

— seérie obrazku komprimovana pomoci JPEGu
— casto s podporou HW

 AVI
— format MS
— obalkovy format

« MOV

— format pro QuickTime
— rlzné komprese



Nekomprimované video

* 768*576%24*25 = 265,420,800
* kK Cemu to muze byt dobre?

— vysoka kvalita

— nizka latence



Metadata o multimediich

« MPEG-7
— Multimedia Content Description Interface
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standardization
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* popis obrazu a zvuku:
— obraz: tvar, velikost, povrch, barva, pohyb...
— zvuk: klic, nalada, tempo...

— na nejvyssi urovni: ,This is a scene with a barking
brown dog on the left and a blue ball that falls
down on the right, with the sound of passing cars
In the background.”

« ukazuje na ruzné c¢asti jednoho materialu



 dalsi informace
— format
— podminky pristupu k materialu

— klasifikace (napr. preddefinované kategorie,
napr. adult)

— odkazy na dalsi relevantni materialy
— kontext porizeni materialu

« MPEG-21



Preview

Compose
a logical structure
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Hardware

* audio:
— zvukove karty (D/A, A/D prevodniky; syntéza
Zvuku)
— vstupy: mikrofonni, linkove vstupy, digitalni vstupy
(S/PIDF)

— vystupy: sluchatkove, linkové vystupy (zesilovac -
> reproduktory), digitalni vystupy (S/PIDF),
podpora vice nez 2 reproduktoru

— hw podpora: napr. DSP procesory, podpora pro
syntézu zvuku

* mikrofony
» zesilovace a repro vs. aktivni reproduktory



 video:

— grafické karty

— hw podpora kodovani

— grabovaci karty (capture cards)
« kompozitni signal
« S-Video
* signal rozdeleny na slozky
* firewire (IEEE-1394)




« scannery (bubnové, ploché — flatbed, filmove)

* videokamery

— analogové (square pixel):

PAL (768x576, 25fps)

NTSC (640x480, 30/29.97 fps)
— digitalni (DV-based)

PAL (720x576, 25fps)

NTSC (720x480, 30/29.97 fps)
— HDTV (mnoho moznosti)

— Interlaced vs. progressive scan



|C|:|mm|:|r‘| Marme |Rezu|uti|:|r‘| |Frame Rate* ||—|igh_|jefir|iti|:|r|1' |W|:|r'th Saving?
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* barevne prostory
— RGB

- YUV
Y — luminance | luma

U, V — chrominance

Y=0.299R + 0.587G + 0.114B

U=0.147R + 0.289G + 0.436B = 0.492(B - Y)
V =0.615R + 0.515G + 0.100B = 0.877(R - Y)

—YCrCb (YUV + scale + offset)
Y = (77/256)R + (150/256)G + (29/256)B
Cb = - (44/256)R + (87/256)G + (131/256)B + 128
Cr=(131/256)R + (110/256)G - (21/256)B + 128
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Projekce

« zobrazovani
— CRT monitory, LCD displeje, plasmove obrazovky
— projekce
« 3D
— 3D projekce, helmy
— polohovani v prostoru
— snimani objektu ve 3D

* haptika



Naroky multimedialnich
prenosu

* video
— velka Sirka pasma (negarantovana), neprilis velke
naroky na QoS (vypadky nejsou pfriliS rusive)
* audio
— stfedni Sifka pasma, dulezité naroky na QoS
* haptika
— extrémni naroky na QoS — problém s latenci

(Castecné limitované i rychlosti svétla), nutnost
existence lokalniho modelu



Videokonference

» diky pozadavku interaktivity neni mozné
pouzit buffery

» potfeba vyuzivat kodeku s minimalni
latenci



Videokonference a chyby v
prenosu

 tyka se hlavné zvuku

* Forward Error Correction (FEC)
— XORovani
— posilani druhého proudu (ev. v nizsi kvalité)
— prokladani (interleaving)

— oprava chyb na strané klienta
* nahrazeni daty z predchoziho paketu
* interpolace



(pokraCovani) — posilani
druheho proudu
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(pokraCovani) — interleaving
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Streamovani

video a zvuk

diky jednosmeérnosti muzeme data dostat na

cilovy pocitac jeste pred tim, nez jsou pouzita

omezovani vlivu rozptylu (jitter)

— Cislovani a znaCkovani paketu ¢asovymi znaCkami
(RTP)

— buffery (na strané klienta, prip. i serveru)

 buffery mohou byt adaptivni s ohledem na aktualni
sitové podminky

potreba rozumne spolehlivéeho sitoveho
pripojeni



Streamovaci produkty

» obalkove protokoly
— RealMedia
— Microsoft Media
— QuickTime

— mohou v sobé obsahovat ruzné formaty
komprimovaneho a nekomprimovaného videa a
audia (napf. MPEG-4 video a MP3 audio)

* pokusy se streamovanim DivX
 synchronizacni a rezijni jazyky: SMIL (W3C
standard), Lingo (Macromedia)



RSTP

* Real-Time Streaming Protocol

« RFC 2326

« RSTP je protokol ridici prubéh
streamovani

— neurcuje ani format audia/videa, ani jeho
prenos nebo zpracovani

— protokol typu out-of-band — udrzuje vilastni
dvaojici portu



HTTP GET

napt. SMIL nebo jiny popis

C: SETUP rstp://server/path RSTP/1.0
Transport: rtp/udp; compression;
port=3056; mode=PLAY

S: RSTP/1.0 200 1 OK
Session 4111

SETUP

PLAY

C: PLAY rstp://server/path/file RSTP/1.0
Session: 4111
Range: npt=0-

stream

PAUSE

C: PAUSE rstp://server/path/file RSTP/1.0
Session: 4111
Range: npt=22

TEARDOWN

C: TEARDOWN rstp://server/path/file
RSTP/1.0
Session: 4111
S: 200 3 OK

klient server



SMIL

* synchronizace

« SMIL (Synchronized Multimedia Integration
Language)
— http://WDVL.com/Authoring/Languages/XML/SMIL

/Intro/smil.html
http://www.w3.org/TR/REC-smil

— XML

— napr. RealPlayer G2, Quicktime >=4.0
— Microsoft neSMILni ;-)



— synchronizacni tagy
e dur (trvani)
* begin (zpozdéni)
* seq (sekvencni prehravani)
* par (paralelni prehravani)
— udalosti
 posilani udalosti
« cekani na udalost
— switch tag



<smil>
<head>

<layout>
<root-layout height="400" width="600" background-color="#000000" title="Dreaming out Loud"/

<region id="satfam" width="564" height="400" top="0" left="0" background-color="#000000,
z—-index="2" />

<region id="jupfam" width="349" height="400" top="0" left="251" background-color="#000000,,
z—-index="2" />

<region id="title" width="125" height="25" top="40" left="237" background-color="#ffffff,
z-index="2" />

</layout>

</head>

<body>
<par>
<audio src="media/dreamworldb.auz" dur="61.90s" begin="3.00s" system-bitrate="14000" />
<seqg>
<img src="media/satfamla.jpg" region="satfam" begin="1.00s" dur="4.50s" />

<img src="media/orion.jpg" region="orion" begin="1.00s" dur="4.50s" />
<par>
<img src="media/pillarsb.jpg" region="pillars" begin="1.00s" end="50s" />
<img src="media/blank.gif" region="blank" begin="2.00s" end="50.00s" />
<text src="media/music.txt" region="music" begin="3.00s" end="50.00s" />
<text src="media/dreamland.txt" region="dreamland" begin="4.00s" end="50.00s" />

<text src="media/me.txt" region="me" begin="20.00s" dur="3.00s" />
<text src="media/jose.txt" region="jose" begin="23.00s" end="50.00s" />
</par>
<text src="media/title.txt" region="title" begin="3.00s" end="25.00s" />
</seqg>
</par>
</body>
</smil>



Standardy ve
videokonferencich

* MBone tools
— multicastovy a unicastovy rezim

« H.323 a SIP (Session Initiation Protocol)
— casto komercni reseni s podporou HW
— MS Netmeeting
— CUSeeMe
— OpenH323

* |sabel (http://isabel.dit.upm.es/)



Architektura H.323
videokonferenci

Klienti

— HW a SW (SW poveétsinou nejsou prilis
kompatibilni)

brany (gateways)

— prechody mezi sitemi

— konvertovani dat pro ruzné sité

gatekeepery

— preklady adres, management Sirky pasma

— AAA

multipoint connection units (MCUs)

— H.323 je v podstaté point-to-point protokol

— MCU pridava schopnosti point-to-multipoint



H.323
Terminal MCU
H.323 H.323 H.323 H.323

Gatekeeper Gateway Terminal Terminal

~ ~—




Architektura H.323 protokolu

Application
Audio Signal S Data
(671 (673 )
[ 6.72 ][ 6.7 | Video Signal
[ H261 ][ H.263 |
|Presentdiun [
Session I
Transport T
[[ RICP || RAS ][ RIP ]] [ T12e |
Supplementarny Services [T.1256:T.122]
H.450.3 | H.450.2 R
@ | H.450.1 | | X.224.0 |
Control
[ H245 ][ H.225 |
UDP P
|Hetwurk
|Data Link

IPhysical



Komunikace v H.323

H. 323

H.323
Setup GW
p— — ¢ H.225 (TCP)
e (Q.931)
Signalizaéni
cast Capabllltles Exchan ge o
Open Logical Channel H.245 (TCP)
&n Logical Channel Acknowledg_ .

hovorové RTP Stream )
. RIP Stream (UDP)
spojeni ( RTCP Stream )




Ukazky z H.323 konference
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SIP

« RFC 3261 (a starsi 2543), rada navazuijicich
RFC

« kodovan prostym textem
* entity
— user agent — klient (UAC) i server (UAS) souCasne

— Proxy server

— redirect server

» na rozdil od proxy serveru jen preklada adresy, nejedna
ale za klienty

— registrar
 prebira registracni funkci gatekeeperu v H.323




SIP — priklady zpav

INVITE sip:eva@fi.muni.cz SIP/2.0

Via: SIP/2.0/UDP

From: Petr Holub <hopet@ics.muni.cz>

To: Eva Hladka <eva@ics.muni.cz>

Call-ID: 28376876@stanice.ics.muni.cz

Subject: Bude dnes prednaska?

Content-Type: application/SDP
(vynechano)

s=call from Petr

m=audio 3456 RTP/AVP 0 3 4 5

SIP/2.0 200 OK

Via: SIP/2.0/UDP stanice.ics.muni.cz

From: Petr Holub <hopet@ics.muni.cz>

To: Eva Hladka <eva@ics.muni.cz>

Call-ID: 28376876@stanice.ics.muni.cz

Content-Type: application/SDP
(vynechano)

s=Bude dnes prednaska?

c=IN IP4 stroj.fi.muni.cz

m=audio 5004 RTP/AVP 0 3




SDP — Session Description
Protocol

* Informace o sezeni (session)
— jméno, ucel, Cas
— informace o pasmu
— kontaktni informace
 Informace o mediich
— typy médii (napf. audio a video)
— transportni protokol (napf. RTP/UDP)

— format medii (napr. H.261 a GSM)
— v pripade multicastu adresa a port



SIP — navazani a ukonceni
spojeni

INVITE eva@fi.muni.cz

100/TRYING

180/RINGING

182/Queue, 1 caller ahead

200/0K

ACK

e



SIP — slozitejsi scenare

e S presmerovanim
— UAC zkontaktuje Redirect Server, ktery posle
informaci o momentalnim umisteni UAS

— UAC zkontaktuje pfimo UAS

* S Proxy serverem
— proxy server utvori za UAC spojeni
— na zaver utvoreni spojeni prijde od UAS pres
proxy klientovi 200/OK s pfimou adresou UAS

— UAC posle ACK primo UAS a dalsi komunikace
jde primo nebo je mozno udrzovat komunikaci
pres proxy



SIP — konference typu
multipoint

« 4 zpusoby:
— dialup conference bridge (podobné MCU, vola se
adresa mostu)
— distributed multiparty conferencing (bez serveru)

— multicast (INVITE probéhne do multicastové
skupiny; neuplatnuje se full-mesh signalizace)

— v pfipadé pouze 3 ucastniku muze jeden UA
pozvat tfetiho uCastnika a sam fungovat jako
mixer



VolP

integrace siti s telefonnimi sluzbami
protokoly H.323 a Casto experimentalne
| SIP

telefonni pristroje a ustredny s podporou
VolP

nekdy | s prenosem obrazu



Struktura VolIP v siti CESNET
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MBone Tools

vic (video)

rat (audio)

wb/wbd (sdilena pracovni plocha)
sdr

NTE a dalsi

pouziti jak v multicastovem tak
unicastovem rezimu



Multicast




Zrcadlo




Prostredky na sdileni
presentaci

 sdilena pracovni plocha

— wb/wbd/sdilené malovani v NetMeetingu

— VNC a sdileni aplikaci pomoci NetMeetingu
» sdileni presentaci

— distributed PowerPoint

— VNC
 aplikace urcene pro sdileny provoz

— NTE



AccessGrid — Mbone Tools on

Steroids?

 pro spolupraci v prostredi gridovych
technologii

 specifikuje pozadavky na HW

* Virtual Venues

* dalsi vyvoj

LI " A |

technologiemi (napr. AA)
— prechod k web services



Architektura AG

E.GB Video

Dugital Video v

ROBVES TS0 Video
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o, Analog Audio






QoS v operacnich systémech

* QoS neni jen o sitich!

— QoS je tfeba zajiStovat od uzivatele k uzivateli,
vCetné vSech mezi¢lanku

» QoS na urovni operacnich systemdu
— pristup k procesoru
— pristup k filesystemu
— pristup k sitovym rozhranim
— podpora v aplikacich




Eclipse/BSD

 zaclenéni podpory QoS do FreeBSD
3.4

* motivace

— podpora aplikaci (web servery, video
servery)

— QoS parametry na zakladé
* klienta

* serveru
« pfenaseného materialu



» cile
— Isolation
— differentiation
— fairness
— (cumulative) throughput
— flexibilni management zdroju

— podpora aplikaci bez nutnosti vyznamnejsich
zmen jejich architektury

— hierarchicnost v planovani



 priklad — dve spoleCnosti maji
hostovana sva webova pripojna mista —
kazda spoleCnost ma dve stranky

networlk handwidth cpu cycles disk bandwdth

IIIV W IIIV W DV w
company A company B company £ company B company £ company B
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

3oe | page 2 page | page 2 page | paged pacel  page



* ukazka chovani pod zatezi — 1 Apache
se 4 virtualnimi hosty a modulem
mod eclipse

— fixovany pocet klientu k mistu 1
— meéni se pocet klientu k mistum 2, 3, 4

* obrazek 1 — FreeBSD
» obrazek 2 — Eclipse/BSD
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Odkazy

http://www.cs.cf.ac.uk/Dave/Multimedia/BSC MM C
ALLER.html

http://www.bell-labs.com/project/eclipse/release/
http://www.mpeg.org/ MPEG/
http://ipsi.fhg.de/delite/Projects/MPEG7/
http://www.protocols.com/pbook/h323.htm
http://www.protocols.com/pbook
http://www.cesnet.cz/iptelefonie
http://www.zvon.org

http://www.dv.cz




