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Multimedia Over the Internet

« Internet, especially web designed for documents

« Multimedia has different requirements:
— Redtime
— QoS
— Synchronization voice with pictures
— Others
« Initid attempts to send multimedia over http
e At present, http is used for initial contact (browser locates
multimedia server).
* The actual multimedia delivered over different protocols

CoEyrlght (A. Umar) 2002

Multimedia Applications
Multimedia Applications

| Multimedia Middleware (MPEG, SMIL) |

TCP
'RTP, RTCP

IP RSVP
(Internet Protocol)

|Ethernet| |FDDI| [X.25| [ATM] [FrameRelay | |Other
Physical
Networks

Copyright (A. Umar) 2002




Protocols for real-time multimedia over the Interet

RSVP (ReSerVation Protocol) is the protocol that deals

with lower layers that have direct control over network resources

to reserve resources for real-time applications at the routers on the path.
It does not deliver the data.

RTP (Real Time Protocol) is the transport protocol for real-time data.
It provides timestamp, sequence number and other means to

handle the timing issues in real-time data transport.

It relies on RVSP for resource reservation to provide quality of service.

RTCP (Real Time Control Protocol) is the control part of RTP that helps
with quality of service and membership management (feedback) .

RTSP (real Time Streaming Protocol) is a control protocol that initiates
and directs delivery of streaming multimedia data from media servers.

It is the "Internet VCR remote control protocol".

SIP (Session Initiation Protocol) - For VOIP, competes with H.323
SAP (Session Announcement Protocol): for Internet Radio

SMIL, MPEG: for presentation
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Middleware for Multimedia

Moving Picture Experts Group (MPEG).
*MPEG is a working group of ISO

sproduced a family of standards used for coding audio-visual information
(e.g., movies, video, music) in a digital compressed format.

*MPEG-1 to MPEG-21

«On the Web, MPEG Video files have the extension .mpg

and MPEG Audio files generally have the extension .mp2 or .mp3.

*To play MPEG files, you may need to install the MPEG Video Player
and an MPEG Audio Player on your system.

« See website www.mpeg.org for info

Synchronized Multimedia Integration Language (SMIL) .

* XML type language for choreographing multimedia presentations
where audio, video, text and graphics are combined in real-time.
«It enables authors to specify what should be presented when
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Application Servers

Application Server

Management and support facilities
*Monitor applications

«Do load balancing/fault tolerance

by starting multiple servers

Application run-environment
*Run-time libraries and debugging aids
«Support for distributed objects

Application development environment
*Middleware services with APIs

«Tools for building Web apps

«Tools for building component-based apps
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Evolution of Application Servers
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Super Application Servers -- Building Blocks
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Sun J2EE Application Server
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Distributed Operating Systems

« Extend the scope of local operating systems
— handle user commands
— resource allocation
— schedule and manage execution
Distributed op systemsview a network asalarge
computer
Triesto alocate, schedule and manage
— Find the machine that is not being used
— Find an aternate print server automatically
e Many difficult research challenges
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Centralized Operating System

Operating System
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Distributed Operating System
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Next Generation Middleware
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Puttl ng the PI eces Together (The Hungarian Goulash)
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