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Themen

* Einfuhrung
 |Interaktives Multimedia Uber Datennetze

— |IP Multicast

— Mbone
» Konferenz-Protokolle

— H.323
* Multimedia-Applikationen
» Standards

— Video (M. Kamp)

* Anwendungs-Beispiele
— H.323: NetMeeting (Microsoft)
— IP/TV (Cisco)

* Links
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Einfuhrung
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Konferenz — Raum zu Raum

fu
1
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Konferenz — Uber Arbeitsplatz-PC
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Konferenz — Multipoint (>2 Teilnehmer)
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Broadcast — Live
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Broadcast — Wiedergabe vom Archiv
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Broadcast — Video-Verteilung

uuuuuuuuuu

Video on Demand (VoD)




Anwendungs-Beispiele

Training _
Video Conferencing Video-On-Demand

Live TV and Radio Broadcast
to the Desktop

Resource Discovery
Real-Time Data Delivery-Financial
Stock Quote and News Ticker

Whiteboard/Collaboration

uuuuuuuuuu
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Interaktives Multimedia uber
Datennetze

zenrRum Flln




IP Adress-Typen

* 3 IP-Adress-Typen

— Unicast (One-to-One)
— Broadcast (One-to-All)
— Multicast  (One-to-Many)

* Gruppenkommunikation

* IP-Multicast wird (ist?)
Schlisseltechnologie
Im Internet !
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IP Multicast-Adressen
» Multicast-IP-Paket nur durch Ziel-Adresse im
Header erkennbar

* |P Multicast-Adresse = Gruppenadresse
 Class-D Adressen:

0 4

11|10

31

Multicast Group-ID

— 224.0.0.0 - 239.255.255.255 = 224.0.0.0/4
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IP Gruppen-Adressen

* reservierte Adressen (IANA)
—224.0.0.0 - 224.0.0.255

» Beispiele
° 224.0.0.1: alle Multicast-Systeme
* 224.0.0.2: alle Router
* 224.0.0.12: alle DHCP-Server/Relays

* limitierter Gultigkeitsbereich (Scope)
— 239.0.0.0 - 239.255.255.255
» Beispiele
¢ 239.192.0.0/14: Organization-Local-Scope
» 239.255.0.0/16: Site-Local-Scope

s
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IP Multicast Service-Modell
jm = =
IGMP@ IGMP |
Multicast-Routing
Protokoll
(DVMRP,
MOSPF,
PIM, ...)
Unicast IP only g !
(Internet)
________ IGMP
Tunnel ~~ ‘ -
(+ Multicast Routing)
HEER
[ 1 |

wrRun rin
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IGMP

* Internet Group Management Protocoll
— IGMPv1 (RFC 1112)
— IGMPV2 (weitestgehend verbreitet)
— IGMPv3 (noch Dratft ...)

 Hosts berichten jeweiligem Router Uber eigene
Gruppenmitgliedschaft(en)

* Router sammeln Daten uber
Gruppenmitgliedschaften von direkt
angebundenen Hosts

uuuuuuuuuu
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IGMP Snooping

* Level-2 Switches (Bridges) leiten IP-Multicast (Level 3)
auf allen Interfacen weiter, da Pakete Uber Ethernet-
Broadcast transportiert werden

* IGMP Snooping: L2-Switch untersucht IGMP-Pakete
(Membership Reports und Leave Messages) und ordnet
Gruppenmitgliedschaften den jeweiligen Switch-Ports zu

Router (L3) Switch (L2)

&=
Report

+ vermeidet unndétigen
Multicast-Verkehr
— hoher Aufwand fur Switch

)

()

89 03908

Gl
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IP Multicast — Historie

* grundlegende Arbeiten u.a. von Steve Deering
Ende der 80er Jahre

© 1992
— erste IETF-Experimente zur multimedialen
Ubertragung der IETF-Meetings
— start des Mbone als virtuelles Multicast-
Overlaynetz auf dem bestehenden Internet

— etwa 40 Subnetze in 4 Landern

* 1997
— ca. 5000 (Sub-)Netze weltweit verteilt im Internet

uuuuuuuuuu
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Mbone-DE

DFN Multicast

» Standard Service im deutschen
Wissenschaftsnetz

« natives IP Multicast im Backbone
(G-WiN) und bis zum Kundenrouter

» Protokolle

— intern
» OSPF (Open Shortest Path First)
» PIM sparse-dense mode
» auto-RP

— extern
» MBGP (Multicast BGP)
» PIM-SM

» MSDP (Multicast Source
Discovery Protocol)

* ~ 76 Teilnehmer

am
Abbildung: http://www.rvs.uni-hannover.de/mbone/config/germany.html L L |
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Konferenz-Protokolle

Multimedia-Telekonferenz-Protokolle

° H.323
— ITU-Standard (ITU=International Telecommunications Union)
— LAN(IP)-Konferenzen

* H.320
— ITU-Standard
— ISDN-Konferenzen

* H.324
— ITU-Standard
— Konferenzen Uber analoge Telefon-Netze

e SIP (Session Initiation Protocol)
— |ETF Proposed Standard, RFC 2543
— wie H.323, weniger komplex
— weitere RFCs: SDP und SAP

¢ RTSP (Real-Time Streaming Protocol)
— |ETF Proposed Standard, RFC 2362
— Audio/Video on Demand
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H.323-Infrastruktur

H.323 Terminal H.323 erminal MCU Gatekeeper
@ I
| |
C
@ Router H.323 ﬂl Gateway
Proxy

I H.320
P P S > (Over ISDN)
D e D
~ Non-QoS \/ { QoS N Telephon H.324

\ Network Network RN NEtWOVk (Over POTSs)

.
M Voice Only
— (Telephone)

Enterprise Network

H.323 Terminal
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H.323-Komponenten

e Terminals
— PCs oder sonstige Endgerate mit H.323- und Multimedia-
Applikationen

* Gateways
— fir Interoperabilitat mit anderen Video-/Audio-Standards
(z.B. H.320: ISDN, H.324: analoge Telefonnetze)
— wenn nétig auch Audio-/Video-Format-Konvertierungen

« Gatekeepers
— zentrale Steuerkomponenten:
» Call-by-Call-AAA
(AAA = Adressierung, Authorisierung und Authentifizierung)
» Bandbreiten-Management, Gebihrenerfassung, Abrechnung,
Call-Routing, ...

e Multipoint Control Units (MCUSs)
— unterstutzen Konferenzen von >3 Teilnehmern
— Management von Resourcen, Koordination von Codecs, ...
— mischen und schalten Audio-, Video- und Daten-Strémen nEan
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H.323 Sub-Protokolle

* RAS

— ,Registration, Admission, Status* (via H.225)

— fur Gatekeeper-Zugriff
— UDP-basiertes Client-Server-Protokoll

* Q.931
— fir Ruf-Signalisierung (via H.225)

— TCP-basierte Variante der ISDN-Ruf-Signalisierung

H.245
— Session Control Protocol

— Parameter-Austausch und Konferenz-Kontrolle

— TCP-basiert
« RTP

— Real-time Transport Protokoll, RFC 1889

— UDP + RTP = Transport-Schicht

— RTCP: Real-time Transport Control Protocol

— z.B. Loss-Feedback, Jitter-Korrekturen, Syncronisationen
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H.323 Signalisierung

Admission Request

—= Admission Confirm RAS
! D h
L /o
Setu
H.323 b Q.931
Connect y
TS
Capabilities Exchange
Open Logical Channel H.245
Open Logical Channel Acknowledge
v
Path >
P Resv RSVP
Media

Gatekeeper

—
g

H.323

Multimedia tiber Datennetze, 21./28. Juni 2001, Guido Wessendorf, Michael Kamp

13



H.323 Protokoll-Ubersicht

Mikrofon / Kamera / Signalisierungs- Daten-

Lautsprecher Monitor benutzerschnittstelle Equipment
P _l ............. l_ _________________________ _I,_._._._._.'"_-3‘2_3.'B?‘ET."EF‘;E.'DPf_eh£{“_9 ....... l_ ..... -
i
i |
; . !
{'| Audio Video System Control i
i | Codec Codec !
i |[Ecizm H.261 ol |
i| G.723 H.263 Data | i
I ete. RTCP 225 H.225 Rl | orracel i
| RAS 0Q.931 Control i
|
i |
|
: RTP i
I
A ]

Ungesichtertes Transportprotokoll (UDP) Gesichtertes Transportprotokoll (TCP)

LAN Interface

|:| = Anforderung fir ,minimale“ H.323 Implementierung mEmnE
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QoS-Betrachtungen

» Bandbreite

 Delay
— Summe der Verzdgerungen im Ubertragungsweg

« Jitter
— Varianz vom Delay

» Paket-Verluste

 Quality of Service (QoS)-Steuerungen
— Resource ReserVation Protocol (RSVP), RFC 2205
— Paket-Priorisierungen ...

zenrRum Flln
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Nutzung von IP-Multicast in H.323

* H.323-Standard-Spezifikation beschreibt
maogliche Nutzung vom IP-Multicast im
,Decentralized Mode*“ (d.h. ohne MCU)

— jeder Teilnehmer multicasted seine Audio-/Video-Daten zu
allen anderen Teilnehmern

* nur sehr wenige Implemetierungen

uuuuuuuuuu
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Multimedia-Applikationen

zenrRum Flln
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Applikations-Arten und -Beispiele wunoistandig

* Mbone-Tools
- s.u.

» Konferenz-Software
— z.B. H.323, s.u.

« Streaming-Software
— Live-Broadcasts, Video-on-Demand (VoD)
— Beispiele:

> Apple: QuickTime

» Cisco IP/TV

» FVC.COM

» Microsoft: Windows Media

> PictureTel: CastIT

» RealNetworks: RealSystem

M

M

* Push-Applikationen
— Webcasting, Abbonieren von Web-Inhalten (,Channels®)
— Adero: Content-Delivery
— Microsoft: Active Desktop
— WebCanal
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Frei verfugbare Mbone-Software wwoistnig

 weit verbreitet und angewendet
« flr viele Betriebssysteme verfugbar

* Mbone-Tools, u.a.
— sdr - Session Directory

— vat - Audio (rat, fphone)
— vic - Video

— wb - Whiteboard (wbd)

—nt - Text (nte)

— MVaoD - Conference Recording
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vom JOIH-Projekd- Team (OFH-Projerd 1P
[Vizrsion B i WNC) o der WesUiischen Wilhelms - Universilil Miies|
fuiber ghiess (P Mescl Generation Protukoll 1Pv6.

sdr — Session Directory

A
"1
¥

Test UL
W@gucky X | Session Mame: |Hallo! Soopo.
Mew ‘ Calendar | Prefs | Help | Quit ‘ Expected Duration: Media: Format wdaid i,
. ‘Soope Mechanism: « Region
Fublic Sessions | 5 mins ﬂ A audio PCM |+ TTL Sex « Vorld
PlBayLISA - Large-installation Netnews (panel) [ - - —_— +
L L = Ix "‘
cisco Beta
_ N i Format
HDiesel Combustion Collahoratory ? LLREHR = D LML B i fu
[FAU - Commurication Management Coveraye of the first Space Shuttle mission of 1395, the 12th fightof || PoM |[EZizazsis s
& ~ N N Endeavour and the 89th overall in NASA’s Space Shuttle Program. o W ﬁ
FAU - IKON - Informatik Kollguium OHline: STS-89 is scheduled to last approx. 8 days. Endeavour will he docked I Loty
42 FAl - Molecular Modelling Labor with Russian Space Station Mir for 5 days exchanging several tons of gy S F
g%“ ,g ientific and logitical equi and supplies, including water. This kd J ﬁ@ il B
AUFAU - Systemprogrammierung | F T
PEaU - TV Session will take place
.- from 22 Jan 98 15:30 o 05 Feh 98 15:30 MET Jx
EE_[F}\U ~ Vorlesungen Algotithmik I, OR- 111 i
@D February § Mare Information = Contact Details
L FAU - Vorlesungen OR-I Son Moo | E | T T T, B
4 FH-LUNEBURG (TEST U, GAWEHNS) 1 2 @l audio |Format[PCM Proto: [RTP  Addr:[22421068  Port 22726 TTL: 127 g 13 1;
/for-BELHET-4 E— 16 17 18
video | Format:[H261 Froto:[RTP  Ader:[2242.10.88  Port:[61526 TTL: [127
PlGhent University : MultiMediaRoom activiti & v | fez ® e
¥ MBone-DE chat : Heard from 128.102.34.134 at 04 Feh 98 1744 MET ; e[ oo 3
ﬂNASR - Space Shuttle STS-89 = Join | Invite Record | Dismiss Tl :
- i
[ TSR AT o) Gy ) 00 07 02 03 0405 0 07 08 09 10 11 12 1314 15 16 17 18 19 20 21 22 23 " s
2 NRW-Live TTT T T T T T[T [TT AU - Molecular Modelling La ¥
- - " FB Seefahrt Local Mbone
Multicast Session Directory vZ.4ab TU M 2001
T WSCG 98 =
Disiniss I
| o oy | ooyl | Disiiss
- TenTRuN FiR
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} X Pudio Tests Priority
[ Andreas Schreiber [ listen || s tok - -6dBmtone | ~ high (200)
[® FAU TV Audio Tt 4 med (100)
] Guido Wessendart (Uni Mnster, Gerr| ") s M [P
[ Hartmuth Heldt — & el
100
T Lothar Hofmann (Uni Siegen) ol e
) Wartin Bahr (Uni Bayreuth) i
W Autoraise I Mute Hew Sites

- Digable Meters

i Keep All Sites

W Suppress Silence [ Keep Sites Sorted

Network

~ PCM - DVI
+ PCM2 ~ DVIZ
 PCM4 - DVI4

i Lecture

F

1 Keep Andio

LBL Visual Audio Tool v4.062  Menu | Monitor | Help | Quit
I T

1 RecuOnly

Dest: 224.2.139.43 Port: 3456 TTL: 47
Hame: Guido Wessendorf (Uni Minster, Germgr[
Haote:
i Key:

Global Stats
Dismiss
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vic — Video Conferencing Tool

|
m ces all over the world x Transmission

< | Viince Fuller {BBN Planet)
<=2 | Palo Alto Baylands:

Rate Control 00f/s 0.0kb's
O | Guido Wessendorf (Uni Munstar, Gennany) 1 Transmit

E—T
Release
L |

11fs  9kb/s

Jduergen Weigert (FAU Exiangen immdd)
inweigere131.168.34,135/261

5 kb/s Encoder
mute || W color || info...

Parking lot #6 v jpeg ~ small
Mﬂ'":""mé‘l‘:"'-'s“m v nvdet # h261 4 normal
,7J mte || # color |_info.. | Options... v cellb e buc ~ large

O e —"
Display
_ Guldo Wessendorf (u nmr Genn
i (;n:;drr;’llielﬂss:?’::ﬂ@ﬂﬂ 176.0 50261 T T e Ceatzs
Zimute || W color info... Tile.., v Enor Diff - Gray
(EHILER Extemal Gammai 07 [16-bit]
3ession

YIC v2.8 Menu | Monitor | Help | Quit | Dest: 224.2.172.238 Port: 51482 1D: 596121575 TTL: 127

Hame:  Guido Wesssndorf (Ui Minster, Germary) |

Hote: |
i Key: |
Global Stats Members
Dismiss
—
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wb - Shared Whiteboard

0| Jom
#$Id: mrouted.conf,v 3.8 1995/11/29 22:40:47 fenner Rel §

# This is the configuration file for "mrouted”, an IP multicast router.

# mrouted looks for it in "/ete/mrouted.conf”.

# Command formats: fete/mrouted.conf
nster, Genmany) #

# name <boundname> <scoped-addr/<mask-len>
# cache_lifetime 3600 # seconds

# pruning on Billy Boy hat in Bruessel ne Torte ins Gesicht

o ]

# phyint <local-addr> [dlsable] [metrlc <m>] ?threshold <t>] [rate Ilmlt <b>]
[boundary ( /
[altnet (<subnet>/<mask-| Ien>\<subnet>)] L

#tunnel <local-addr> <remote-addr> [srert] [metric <m>]
[threshold <t>] [rate_limit <b>]
[boundary - | d-addr=f<mask-len=)]

[escoped-addr

r
E
=

# NOTE: any phyint commands MUST precede any tunnel commands
# HNOTE: the mask-len is the no. of leading 1”s in the mask

# NOTE: rate_limit is in kilobits, and defaults to 500 for tunnels

# Example of named bounary: das ISt Ia p"ma
#name LOCAL 239.255.0.0/16
#name EE 239.254.0.0/16 #i.e. the EE dept wants local groups
* ach

# Example of use of named boundary

#phymt le1 boundary EE #1e1 is ourffai¥ace to comp sei,
# keep them away from otGigll groups

i L

phyint eth0 ‘W— )
: as sollen diese
ot aunmY | eden Pleile 72
[importes[pat rext [ cudod ] <]
— —
HEER
[ 1 |

zenrRum Flln
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nt(e) — Network Text Editor

File | Fdit | Colour | Font | Show | UCL Network Text Editor V1,523 Help

Blogk: b Wes® 0l1b %;“ Created by: ies® @2@128.13 Changed by: res® @2@12815 at: 1528
[# 81d: mrouted conf,v 3.8 1985/11/29 22:40:47 fenner Rsl §

Parlicipants i teep

This is the confiquration file for "mrouted”, an IP multicast router.

nrouted Looks for it in */ete/nrouted, cont” Guido Wessendoriguc 'Y

Guido Loeffler@stardus
Conmand formats fetc/nrouted.conf

nane <houndname > <scoped-addr>/<nask-Len>
cache lifetine 3600 # seconds Was mub gemacht verden?
pruning on

phyint (local-addr> [disable] [metric <w»] [threshold <t)] [rate_linit <b]
undary (choundnanes | <scoped-adde >/<nask-Llen>)]
[altnet (<subnet>/cnask-len}|<aubnet?) ]
tunnel ¢local-addr> <remote-addr> [srcrt] [metric <ms]
[threshold <k>] [rate Linit chs]
[boundary (<houndnanes | <scoped-adds>/<nask-Lens) |

NOTE: any phyint commands MUST precede any tunnel comsands
NOTE: the mask-len is the no. of leading 1's in the mask

B

NOTE: rate limit is in kilohits, and defaults to 500 for tunnels i
¢ Example of named hounary I Read Only
foane LOCAL 239, 255.0.0/16 1 Lock New Rtems
[toane EE 239.254.0.0,16 #ie the EE dept wants local growps 1 Encrypt Session
[
|+ Exauple of use of naned boundary
l#phyint. lel boundary EE # lel is our interface to comp sci, L
d # keep then avay from our local groups
hyint eth) Aktivieren von Eth0-Interface
J# phyint donny plyint sth) dissble  (deaktivieren)

[

|# Tenplate tunnel for meast install
il 5 0 7] W 015 oo 4 émeetodl]) 2 acien Jort 60D 0 e (00CKED
B undary LOGAL
tunnal 198,176 0,50 128,176, 188,132 meteic 1 threshald 1 rate linit 0 (i LW ok}
Konfiguration des DVMRE-Tunnels
E vou night want to specify a boundary on your tunnel to the outside world,
as

A EER
Lt uoTe. o
‘ i the £011 £ tad '

-
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MVoD - Conference Recording

Servar Seasken beech Toals Help |

1T <[] alw]

neRCled 10 SUivee guetyuni-muuniter i Usenid weivend .
Ho session selecled. Sesslon Name: | IETF-25 Channel 1 Low-BW (Do, Norsay]

‘Sestion Description:

ETF in Oslo. For Transmissian schedul sen:

ITF-45 Channal | Low-BW, 12-16 July 1999, 1 Z8KBIsRe ranmiztion fom the
g L NSO AsSI C Nl htred

uAL: [ Hitp o e et

I = = Capamight () 1627 Universty of Manrhein Sddion Group: [ publid
Session Righes Usor: Fpley Fedl Fdelee
SAP anncuncensnts | ﬂﬂﬂﬂﬂﬁi‘ Group:  Fplay  _ledt _|delels
Wodd  Fplyy  Jedil Idelels

Sadtion Nams. i IETF =45 Channel 1 Low-B# (0510, Norwany) Common Asdmss: | <madia uis dffareet sddreazers] 1500 a5 Unicast

‘Session Descriplion: Common TTL: wlocal %5 oOmga  Region  Workd  oother |15

IITF-45 Channel 1 Low-DW, 12-16 July 1399, 126Kb#Aec o G
wansmizsian from the [ETF In Osla. Fes Tranamission s
schdule seo: hitp e hiof rod-thamastiet'schedule hinl widan

EL
Session will be aclive:
from Juy 12, |mﬂﬂi 30:00
wrdl Juy 19, 1 A0.00
snssion i :mnﬂym

(D Session will be recorded (specified in yeur locsl Sms):
o =] [, suirs, e [ o Slase o
for —]Ei_mm g] Minutns g] Secands

Record al selected ting Cancel |

ihow Media | edtMedia | delete Media |
Charge tomporary | Change permanent | cancel

L |
zenrRum Flln
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H.323-Software (unvollstandig!t)

* CUseeMe: CUseeME Pro

* Intel: ProShare products

* Microsoft: NetMeeting

* Netscape: Conference

* OpenH323 Project (Linux, Windows)
* PictureTel: LiveLAN

* VCON

* VTEL

uuuuuuuuuu
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Videokompression

Video-Standards und
Kompressionstechniken
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Anforderung

PAL-Fernsehbild:

- 720 Pixel pro Zeile
- 576 Zeilen

- 25 Vollbilder pro Sekunde (50 Halbbilder)
- Helligkeit und Farbe (16 Bit pro Pixel)

= Datenrate von 160 Mbit/s

720 ------ *576 Zeilen *25Hz * 16  ------ = 165.888.000 Bit/s

Multimedia tiber Datennetze, 21./28. Juni 2001, Guido Wessendorf, Michael Kamp

uuuuuuuuuu

Standards

Kompression | Bandbreite Max.

(Bit/sec) BildgroRRe

Motion 7-27:1 10-26 M
JPEG
MPEG-1 25-100:1 1-15M 352 x 288
MPEG-2 30-100:1 3-15 M| 1920 x 1080
H.261 24-200:1 p*64 K 352 x 288
H.263 24-200:1 64K-2M| 1408 x 1152
MPEG-4 50-1000:1 <64 K — 4M

Multimedia tiber Datennetze, 21./28. Juni 2001, Guido Wessendorf, Michael Kamp

zenrRum Flln

21



Techniken

* Redundanzreduktion
- Verlustfrei
- Blockbasierte Bewegungskompensation

Irrelevanzreduktion

- Verlustbehaftet

- Beispiel:
- Diskrete Cosinus-Transformation DCT
- Diskrete Wavelet-Transformation DWT (bei MPEG-4)
- Fraktale Kompression

uuuuuuuuuu
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Bewegungskompensation

» Aufteilen des Bildes in Blocke zu 8x8 Pixeln

* ,Vorhersage“ eines Bildes durch Referenzen auf
ein vorangegangenes Bild

- Ubertragung der Differenz und der Verschiebung

v/ of
VY

Fllmhild 1 Filmbild 2

zenrRum Flln
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Farbtransformation

* Umrechnen von RGB nach YC,C,
(Luminanz / Chrominanz)

Y 0.299 0.587 0.114 B
Cy | =] —0.1687 —0.3313 0.5 x| G
C; 0.5 —0.4187 —0.0813 B

xl
‘ordergrundfarbe wahlen. 0K |
4
Abbrechen
Eigene
CHD e @ LE[ioo
50 (%8 Calo
C B (100 %8 Cb:[0
" R: [255 c o %
G255 M0 %
B (255 Yoo %
E: (0 %
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Transformationsbasierte Kompression

» Diskrete Cosinus-Transformation
(DCT) o
— Transformation von Orts- in
Frequenz-Bereich

— theoretisch verlustfrei, in der Praxis ‘005
durch Rundung verlustbehaftet

* Quantisierung (Vernachlassigung
hoher Frequenzanteile) +0,08-

 Lauflangenkodierung
666553331000000 —
6352331106

+0,07-

RNSKSZS
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MPEG-Kompression
“on1to1on.

1

Huttman

Eild | Bild 1
¥ Motion Vektoten RLE

fur jeden ¥

ry v
v,
i
o |

Liffsenz-itd  Makroblock (16x16 Pix)
Hybridkompression

HEEER
[ I W]
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MPEG-Sequenz

“I” Frames

18"
iy
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MPEG-Sequenz
“P” Frames
1
A EEER
L L |

zenrRum Flln
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MPEG-Sequenz

“B” Frames

1
Ubertragung in der Reihenfolge 1-4-2-3-7-5-6-10-8-9
H.323 Beispiel-Anwendung
Vorfihrung:
NetMeeting (Microsoft)

zenrRum Flln
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Video/Audio-Streaming
Beispiel-Anwendung

Vorfahrung:
IP/TV (Cisco)

IP/TV's Components

StreamWatch
IP/TV Server — - Demographics Data
Captures, Stores and — Video/Audio QoS

Transmits Programs
According to Content
Manager’s
Instructions.

Content Manager

Content Management
— Content Distribution

| P/TV Vl ewer Program Listing

Video BW Mgmt
Presents Program |:| Security
Listings to Users and
then Displays Selected =

Program in Separate
Viewing Window.
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Links zu einigen Themen und Software

« Beratungszentrum fir Videokonferenzdienste
(BZVD ist ein DFN-Projekt an der TU-Dresden)
— http://bzvd.urz.tu-dresden.de/

* mbone-de (DFN-NOC)
— http://www.mbone.de/

« UCL: Mbone Conferencing Applications
— http://www-mice.cs.ucl.ac.uk/multimedia/software/

» Microsoft NetMeeting
— http://www._microsoft.com/windows/netmeeting/

e Cisco IPITV
— http://www.cisco.com/warp/public/cc/pd/mxsv/iptv3400/index.shtml

* OpenH323 Project
— http://www.openh323.org/

« ITU-T Recommendations
— http://www.itu.int/publications/itu-t/itutrec.htm

Multimedia tiber Datennetze, 21./28. Juni 2001, Guido Wessendorf, Michael Kamp

28



