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1.  Basic Concepts of Multimedia





Introduction



What is Multimedia?

·	Combining of a variety of information sources: �voice, graphics, animation, images, audio, �and full-motion video (creating applications)

·	Product of three industries: computer, communications, and broadcasting.



Multimedia Today:

·	There is no multimedia without powerfull computers

·	Multimedia is based on stand-alone multimedia workstations, �or on distributed multimedia systems.













Multimedia Elements



Data we used when creating applications:

·	Colour

·	Computer graphics and images

·	Animation

·	 Sound and motion.
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The basic principles in dealing with continous media



Computer Systems and Multimedia



How to conquer multimedia?

·	Fast processors

·	High-speed networks

·	Large-capacity storage devices

·	New algorithms and data structures

·	Video and audio compression

·	Graphics systems

·	Real-time operating systems

·	Object oriented programming

·	Hypertext and hypermedia

·	Languages for scripting

·	Parallel processing methods

·	Complex architectures for distributed systems.





�

What multimedia needs  from a computer system



Multimedia Workstation



	A computer system capable of handling all multimedia information formats: 

text, voice, graphics, image, audio and full-motion video, is a multimedia workstation.



The Parts of Multimedia System:

·	Multimedia hardware

·	Operating system and graphical user interface

·	Multimedia software developtment and delivery tools.

�

Components of the multimedia workstation



The Main Subsystems:



CD - ROM

·	Read only digital medium

·	Various CD standards:�CD-I, CD-DA, CD-ROM XA, CD-MO, CD-Bridge, CD Photo, CD Video.



Video Subsystem

·	Compression and decompression of image and video data

·	Camera, VCR, laserdiscs, playback of full-motion video.



Audio Subsystem

·	Recording, music synthessis, and playback of audio data 

·	Audio data is typically presented in one of three forms: �analog waveform, digital waveform, and MIDI

·	Analog waveform is an analog electrical signal �whose amplitude specifies the loudness of the sound

·	Digital waveform is digital data

·	MIDI (Musical Instrument Digital Interface) is digital code of musical information;�commands that describe how the music should be played are generated.





Multimedia Related Hardware

·	Image and video capture equipement: still and video cameras, scanners, �and video recorders

·	Image and video storage equipement: laserdiscs, videotapes, and optical disks

·	Image and video output equipement: �displays, interactive displays, TV projectors, and printers

·	Audio equipement: �microphones, audio tape recorders, videotape recorders, audio mixers, �headphones, and speakers.



Multimedia Operating System

·	Sharing of multimedia resources by concurrently running applications

·	Data streaming and synchronization

·	Provide software tools for application developers

·	Control all peripherials.



�

A generic architecture of a multimedia operating system

An example of multimedia OS: IBM's Multimedia Presentation Manager
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Distributed Multimedia System Architecture



The Main Components of a Distributed Multimedia System are:

·	Information (content) providers

·	A wide area network

·	Multimedia clients.



Connection:

·	Information servers connected to multimedia users through a network �consisting of switces and a transmited medium (coaxial cable or fiber optic chanel)

·	Cable and telephone systems use different topologies and technologies �to deliver their services

·	Internet.



�



A general architecture of a distributed multimedia system

�

Telephone and cable network architectures

Multimedia Server Architectures



·	Control for very large volumes of continious data streams

·	Devices that store these data streams

·	Networks and communications that distribute data 

·	Data which can be represented and stored in analog or digital form.
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The architecture of a digital multimedia server

	A few examples of powerfull multimedia servers:

The nCUBE-Based Oracle Media Server

·	Based on the nCUBE masively parallel computer

·	8 procesors 

·	3 GB of storage capacity, and up to 8192 nodes 

·	14 TB of disk capacity

·	Each node can accomodate up to 64 MB of main memory

·	Up to 1024 I/O channels, and support for more than 7000 disk drives in parallel.



The Silicon Graphics (SGI) Media Server

·	Cluster of 14 SGI servers on an FDDI ring

·	The video servers have 1.2 Gb/s backplanes  

·	Up to 24 processors 

·	1 GB memory

·	Several hundreds gigabytes of disk.



The Hewlett-Packard Media Server

·	Optimized for I/O performance

·	The hart of the server is a Video Transfer Engine (VTE)�which has a modular and scalable architecture

·	Supports 75 to 10,000 simultaneous MPEG streams, at 1 to 6 Mb/s.


