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Multicast Applications & Internet Multimedia Protocols ... - Description

Host report flood control provided. Router will update its routing tables if no reports received after repeated queries. Membership leave latencies addressed in ... 
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Multicast Applications and Internet Multimedia Protocols



Characteristics Associated Protocols Future Directions



Multicast Application Characteristics



Any application where more than one person is sharing common data. Ideal for group type activities, file transfers, electronic distribution of software, video conferencing and whiteboards, live broadcasts Types: multimedia, community, distribution



Multimedia-based Applications



One sender and multiple receivers Audio and video of live or archived events Distance learning, pay per view media events Business related (ex. Rite Aid’s store music) Corporate intranet Ticker tape stock information Examples: RealSystem G2, Cisco’s IPTV, Starlight’s StarCast, Microsoft’s NetShow



Community-based Applications



Multiple senders and multiple receivers Video conferencing Whiteboard and chat rooms Network-based games or simulations Examples: CU-SeeMe, mStar, wb,confman, confcntl



Distribution-based Applications



Typically one sender and many receivers Electronic software updates Periodic subscriptions (e.g., magazines, music, etc.) “Push-based” applications Examples: TIBCO’s TIBnet, Starburst’s MultiCast, INRIA’s WebCanal



Multicast Application Requirements



Group association protocols (join/leave) Routing protocols (distribute packets efficiently) Data transport protocols (time-based data, synchronization) Session management protocols (announcement, description, invitation) Reliability of delivery (no loss) Secure delivery (for privacy)



Multicast Protocols IGMP- Internet Group Management Protocol (RFC 1112)



RTSP- Real-Time Streaming Protocol (RFC 2326) RTP/RTCP- Real-Time Protocol and Real-Time Control Protocol (RFC 1889) SDP- Session Description Protocol (IETF Draft) SAP- Session Announcement Protocol (IETF Draft)



SIP- Session Initiation Protocol (RFC xxxx) Routing protocols: DVMRP, MOSPF, PIM, MBGP, etc.



IETF Working Groups (http://www.ieft.org) Audio/video transport WG: Defines multimedia payload used with RTP Multiparty MUltimedia SessIon Control (MMUSIC) WG: SDP, SAP, RTSP, SIP Inter-Domain Multicast Routing (idmr) Working Group : IGMP, PIM, DVMRP, BGMP, etc Multicast-Address Allocation (malloc) WG Large Scale Multicast Applications (lsma) WG  …and more



IGMP - Internet Group Management Protocol RFC 1112



 V1.0 - RFC 1112; V2.0 and 3.0 IETF draft  Protocol used between hosts and routers for creating and maintaining multicast groups  Hosts “join” a group by sending a membership Report upstream  Routers send a membership Query message downstream  Host report flood control provided  Router will update its routing tables if no reports received after repeated queries  Membership leave latencies addressed in V2.0 and 3.0 with Leave Group and Group-Specific Query



RTSP - Real Time Streaming Protocol RFC 2326  Protocol for controlling media streams such as audio and video.  Time-based control such as starting, stopping, seeking and interleaving media streams  The description of the data is communicated in the protocol(e.g. SDP)  Data is transported on a separate channel  Use the RTSP firewall proxy to see the RTSP dialog between client and server. (http://service.real.com/firewall)  For more info: http://www.real.com/devzone/library/fireprot/rtsp/



RTP V.2 Real-Time Protocol RFC 1889  Protocol for transporting and synchronizing media data.  Provides packet sequence numbering and time stamping for synchronization  Extensible framework to handle different payload types  Requires one address and two ports per session  Doesn’t provide quality of service e.g., packet resends  Includes: translators and mixers – Translators: convert one payload format to another – Mixers: combines multiple streams into a single stream (e.g., audio)  Translators and mixers live on the network between senders and receivers  Used in vic/vat,wb, WebCanal, RealSystem G2



RTCP V.2 Real-Time Control Protocol RFC 1889  Provides reception quality information of a session  Sender reports include number of packets and bytes sent and network reports from receivers  Source ID to identify the sender of the packet  Receivers send reports to all members of the group  Receiver reports include jitter, number of packets received, fraction lost, etc.  Provides real time QoS monitoring  Provides approximation of group membership  RTCP packets limited to ~5% of the overall session traffic



SDP Session Description Protocol IETF Draft  Is an ASCII text format for describing a session  Can be used by SAP, SIP, RTSP, HTTP to describe a session  The description includes: – Session description parameters: Address and port, title and purpose of session, contact information - Time description parameters: Times the session is active - Media description parameters: media type and transport  Used in sdr, ICAST Guide, IPTV, RealSystem G2, WebCanal



SAP Session Announcement Protocol IETF Draft  Protocol for distributing information about a session  SAP uses SDP to describe the session  Defines a known IP multicast address and port to multicast session data (224.2.127.254/9875)  Announcements are scoped and scaled  SAP messages use the same TTL value as the session that it is announcing  SAP messages should not exceed 1K bytes  SAP operations: announce, modify, delete  Used in sdr, ICAST Guide, IPTV, RealSystem G2, WebCanal



SIP Session Initiation Protocol RFC XXXX  Just recently became a IETF proposed standard  Protocol for inviting users/devices to participate in a (private) session  Used in applications like conferencing, whiteboard, IP telephony, or notification of an live event  SDP can be used to describe the session  Assumes a location server is available to locate the invitee  SIP message syntax is similar to HTTP v1.1



Future Directions: Large Scale Multicasts  Large scale network-based simulations required by military and science organizations  Distributed interactive apps - simulations and games  Need near to real-time communication  LSMA-Large Scaled Multicast Applications Working Group (http://www.ietf.org/html.charters/lsmacharter.html)



Future Directions: Reliable Multicast  Too many reliable multicast protocols; this may deter deployment.  Internet Research Task Force (IRTF) examining issues and help guide the process  Pretty Good Multicast (PGM) introduced Jan ‘98  Multicast File Transfer Protocol (MFTP), Apr ‘98  Reliable Multicast Transport Protocol (RMTP), Apr ‘98  TIBCO, Lucent



Future Directions: Secure Multicast  Any host can eavesdrop on a session  Some applications requiring security are: – Pay per view – Private sessions – Subscription services, etc.  IETF Ipsec WG: a set of proposed Internet standards that incorporates security services at the IP layer; specs are new and currently apply to unicast; may include multicast in the future.
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