Multi Media Microcomputer Hardware – Week5

The goal of multimedia is to create or reproduce lifelike representations for audio, video and animation. When looking for a multimedia computer look for the following two things;

1. storage capacity

2. high speed data processing at a low cost

Standard computers for home and business require an OS and usually MS Office. For a multimedia computer you require an OS and MS Office plus you need: desktop publishing, web authoring and presentation software.

Because a computer uses binary it is referred to as a digital system. 

Analogue vs. Digital, analogue is represented as a continuous cycle (sine wave) and digital is represented as a discrete signal (on and off pulses). To be produced on a computer, sounds and images need to be converted into bits (binary digits). When analog data is converted to digital data for a PC, the data must be sampled. Meaning that samples are taken at discreet intervals and stored individually as digital data. This process is called digitising the data and the resulting data is an approximation of the original data.

The more samples taken over a given time period and the more accurate each measurement, the more accurate the later representation of sound will be. The trade off is you need more resources to store more samples with accuracy i.e. cost.

For better multimedia performance, large amounts of secondary storage and processing speed are required.

Standards. 

MPEG – Moving Pictures Experts Group is a standard for motion picture data compression. It tracks frame movement and only stores what changes rather than storing each individual frame.  It is referred to as a type of lossy compression, a method of dropping unnecessary data.

Video standards – interpolative scaling: a method to produce realistic images when enlarging windows. Interpolative scaling adds a range of pixels calculated to fill the spaces with a progression of colour that produces smoother looking lines.

Colour space conversion – method of storing colour information on files so the video card can communicate the colour to the monitor. The CPU can perform this before data is sent or by the video card after data is received. If the video controller is doing the colour space conversion then this will make your system work faster (frees up the CPU).

Sound standards – multimedia PC’s must have one port for sound that supports both input and output. These ports are to support MIDI technology (standard for digitising sound). 

CPU technology – multimedia software uses I/O operations far more than complex mathematical and logical calculations. 

MMX – is an architectural enhancement designed to speed up the repetitive looping of multimedia. Three enhancements of MMX;

1. New instructions – to handle parallel, repetitive processing

2. SIMD (Single Instruction Multiple Data) - allows the CPU to execute a single instruction on multiple pieces of data

3. Increased cache – internal cache increased to reduce the amount of read/writes to off chip RAM

SSE (Streaming SIMD Extension) – designed to improve the performance of high-end multimedia software. Software must be written to take advantage of these enhancements.

CD-ROM – differs from a hard drive even though they both hold data. CD-ROMS are read only devices that hold large amounts of data, typical of sound and video files. Data is written to the CD-ROM once during manufacture and is embedded into the disks surface. A CD-ROM is laid out as a continuos spiral of sectors of equal length each holding the same amount of data. Data are stored as pits and lands that represent binary 1 and 0 respectively. A laser reads the surface area and determines pits and lands from the amount of scattering/deflection that occurs when the laser beam hits the surface. If a CD spun at a constant speed, the speed near the centre of the disk would be greater than that of the outer edge of the disk. To create CLV (Constant Linear Velocity) the drive mechanism speeds up the disk when the laser is at the centre of the disk and slows down at the edge of the disk. 

The first CD-ROM’s transferred data at 150K per second. To allow video to be displayed without a choppy effect the speed of the drives was increased (150K x 2 etc). Audio CD’s must be slowed down to the original transfer rate of 150K.

Newer, faster CD-ROM drives use both CLV and CAV (Constant Angular Velocity) – where the disk rotates at a constant speed.

