Multicast Tools

Demonstration

Most Common, Freely-Available

MBoneApplications

¯ session directory ˙ sdr

¯ interactive audio ˙ vat

¯ interactive video ˙ vic

¯ shared whiteboard ˙ wb or wbd

¯ network text editor ˙ nte can be obtained from:

http://www- nrg . ee . lbl . gov / (original home for vat, vic, wb) http://www-mice.cs. ucl .ac. uk /multimedia/software/

Other Multicast Tools

¯

Real Network´s G2 (audio/video)

˘ http://www.real.com/

¯

Precept/Cisco IPTV (audio/video)

˘ http://www. cisco .com/ iptv /

¯

Microsoft´s Real Media (audio/video)

˘ http://www.microsoft.com/windows/ mediaplayer /

¯

MP3 software

˘ FreeAMP : http://www. freeamp .org/

˘ Live.com http://www.live.com/ (player and server) sdr ˙ SessionDirectory

¯ session creation

˘ multicast address assignment

˘ group scoping

˘ identification ofrelevant applications

¯ session advertisement

˘ periodic session messages

˘ scoping and encryption of advertisements

¯ application launching

How Things All Fit Together

IP and IP Multicast

UDP TCP

SAP SIP HTTP

SDP

Conferece setup and dis covery (SDR)

Session DescriptionProtocol (SDP)

¯ a standard way to describe multimedia sessions.

˘ text-based description format

˘ can then be used in different contexts:

¯ Session Announcements using SAP

¯ Session Invitations using SIP

¯ (RTSP stream descriptions, H.332 announcements ,,,)

Session DescriptionProtocol ( cont )

¯ intended for announcing the existence of sessions.

¯

It conveys

˘ information to decide whether to join the session.

˘ Session timing information

˘ Information on resources required to participate.

˘ Sufficientinformation to allow you to join the session

¯ protocols and codec formats

¯ multicast addresses and ports

¯ encryption keys

Session Announcement Protocol

(SAP)

¯ effectively provides a TV-Guide style session directory, conveying information about sessions to potential listeners

˘ Receivers simply listen to a well known multicastgroup

˘ Senders periodically send announcements to that group

¯

The rate of transmission depends on the number of announcements

˘ Typically each announcement will be repeated every few minutes.

˘ have local caches so a session directory tool starting up doesn’t have to wait for many minutes.

Session InvitationProtocol (SIP)

SIP History

¯

Early session initiation protocols: ivsd , mmcc

¯

SIPv1, initiate loosely coupled sessions.

˘ SIP stopped when the session started

˘ UDP based

¯

SCIP using RTSP designed around the same time

˘ TCP based

˘ Continued during the call

¯

Eventually merged SIPv1 and SCIP into SIPv2

Session InvitationProtocol ( cont )

¯ the user mobility problem

¯ two ways to do user location:

˘ Have a distributed directory.

˘ Lookup during call routing (SIP mechanism)

¯ Lookup a well-known address for the user.

¯ Route the call there. Let them do the lookup of user location. Either relay or redirect the call

˘ Lookup during call routing allows heterogeneity ofuserlocation mechanisms

¯

SIP message carries an SDP description as a payload to describe the session being initiated

12 vat ˙ AudioTool

¯ each vat sender delivers packetized audio with explicit timestamps

˘ uses Real-Time Transport Protocol (RTP)

˘ runs over UDP over IP multicast

¯ each vat receiver buffers packets and adjusts playback point to absorb varying delays

¯ session messages (RTCP) used to monitor participant status

Receivers Absorb Delay

¯ trade off smoothness for delay/interactivity example distribution of audio packet interarrival time

fraction of packets interarrival time

15

16 vic ˙ VideoTool

¯ vic senders deliver compressed, packetized video with explicit timestamps

¯ uses RTP over UDP over IP multicast

¯ unlike audio, often multiple senders at any time.

¯ receivers adapt to source encoding, using multiple software-based decoders

18

19 wb ˙ SharedWhiteboard

¯ shared presentation and drawing surface

¯ unlike sdr, vic, and vat, this application requires reliable multicast delivery

˘ uses SRM (Scalable Reliable Multicast) protocol over UDP over IP

¯ has been used with hundreds of concurrent participants

21

Example Data Rates

¯ bandwidth requirements

˘ vat can compress 64 Kb/s digitized audio to 32 Kb/s,

13 Kb/s,or 4 Kb/s

˘ vic can compress (320x240 pixels, 8 or 24 bits) 20:1 and send 2 to 10 frames/second in under 128 Kb/s

¯ audio + video source fits in 150-200 Kb/s

˘ long session duration makes per-source data rate significant relative to current Internet link capacities

¯ vat, vic support variable encodings for heterogeneous receivers and network capacities

CommonCharacteristics of these MBone Applications

¯ receiver-based

˘ joining

˘ adaptation

¯ loose coordination using periodic session status messages

˘ reportpacket loss and interarrival time variation

˘ multicasting and suppression used for scaling

¯ end-to-end design philosophy

˘ minimal low-level function

Remote Teaching Language ( ReLaTe )

25

IPTV

27

MP3

¯ freeamp rtp ://224.2.253.119:42418

¯ windows and Unix player

¯ free server ( liveCaster ) from http://www.live.com/