
MIDI &Digital Audio

MIDI(Musical Instrument Digital Interface)
  MIDI is an acronym for Musical Instrument Digital Interface. MIDI is basically a standard way for various electronic musical instruments to interact with each other. For example, if you have a MIDI-capable keyboard, you can connect it to a drum machine and trigger the drum sounds using the keyboard. You could even connect up two or more keyboards and play them all simultaneously.

There are basically two types of sound files which can be played on your computer. In addition to MIDI there is also digital audio. Digital audio files for the PC are called wave files and usually end with the file extension .wav. Digital audio files for the Macintosh end with .aif or .aiff and those for Unix machines end with .au. Recording digital audio is very much like recording with a tape recorder--you use a microphone to capture speech or music. Therefore, vocals, musical instruments, sound effects or any type of sound can be captured on digital audio, while MIDI can be used only for music which can be played back on a synthesizer or computer sound card.

MIDI files, do not contain actual audio. Instead, the music sequence is recorded as a series of numbers which explain how the music is to be played back. The advantage is that MIDI files are very small, but the sound is totally dependent on the output device (usually the sound card in the computer).

If digital audio is so much more versatile, then why use MIDI at all? There are several reasons. One very big reason, especially applicable to sending files over the internet, is file size. Digital audio files can be huge; even a very short song could take up tens of megabytes of storage space. If you have ever downloaded audio files from Web pages, then you know what I am talking about. You sit at your computer for several minutes, waiting for the file to be transferred. When it finally arrives, it may last only two or three seconds. There are several ways to compress audio files to make them smaller (such as mpeg audio), but they are still relatively large when compared to MIDI files.

MIDI files transferred over the internet work just the opposite of digital audio--a tune which takes just a few seconds to download will play for several minutes. 

Another big advantage of MIDI is that it can be edited. MIDI is recorded using a software program called a sequencer (there are also hardware devices called sequencers which do the same thing). Using a sequencer is very much like using a word processor--you can cut, copy, paste and delete musical notes in much the same way as you would edit words. 

Sound cards use one of two methods to play back MIDI notes--wavetable sampling or FM synthesis. Cheaper sound cards and most older sound cards use FM synthesis to reproduce the sounds of the various instruments used in the MIDI sequence. That is, they approximate the sounds by using a built-in synthesizer. The results are very "synthetic" indeed.

Wavetable sound cards, on the other hand, contain digitally-recorded pieces, or "samples" of real instruments. The manufacturer of the sound card actually records a real piano to serve as the piano sound. Since most sound cards can reproduce the sounds of at least 128 different instruments, the sampling process is very critical and time-consuming.

Advantages: MIDI files are very small, and therefore excellent for use in Web pages and other applications. Just a few seconds of download time, even on a slow connection; can yield several minutes of listening pleasure. MIDI files are much easier to edit than other types. Also, MIDI files will play on most browsers without having to install a third-party plug-in. 

Disadvantages: The quality of playback is completely dependent on the playback device (usually a sound card). A MIDI sequence that sounds great on a high-end card may sound terrible on a cheap one. Also, MIDI is for instrumentals only, not vocals. Most MIDI sequencing programs such as Cakewalk and Cubase can combine MIDI with digital audio so that vocals or non-MIDI instruments can be incorporated. However, these are all proprietary formats, so if you record such a file with Cakewalk the tune can be played back only with Cakewalk.

Digital Audio
Pure, uncompressed digital audio commonly has extensions of .wav (for Windows), .aif, .aiff (Mac), or .au (UNIX, usually lower fidelity). This is an actual, digital recording similar to that stored on a CD. This type of audio has been around for a relatively long time.

Advantages: Uncompressed digital audio is the only true "CD quality" audio. The fidelity is unmatched. Playback does not require the use of a third-party plug-in. 

Disadvantages: These files are HUGE. Even a short song can take up 20 or 30 megabytes of space, often much more.
MPEG Audio
MPEG stands for Moving Pictures Experts group, an organization working under the joint direction of the International Standards Organization (ISO) and the International Electro-Technical Commission (IEC). This group devises standards for the coding of moving pictures and audio. Most people use the term "MPEG" to refer to a format for video or audio.

MPEG audio files are compressed, and are typically one-tenth the size of uncompressed files. There are several types of MPEG, the most popular are MPEG1 Layer Two and MPEG1 Layer 3, with file extensions of .mp2 and .mp3. The latter is the most up-to-date format, and many .mp3 files are available for download from Web sites and newsgroups. MPEG is the best-known type of compressed audio, but there are several other proprietary formats. One of the best-known of these is Liquid Audio, offered by the company of the same name. They sell commercial music over the Web and provide software which allows you to make your own, customized CDs.

Mp3

The MP3 movement is one of the most amazing phenomena that the music industry has ever seen. Unlike other movements -- for example, the introduction of the cassette tape or the CD -- the MP3 movement started not with the industry itself but with a huge audience of music lovers on the Internet. The MP3 format for digital music has had, and will continue to have, a huge impact on how people collect, listen to and distribute music. 

The MP3 format is a compression system for music. The MP3 format helps reduce the number of bytes in a song without hurting the quality of the song's sound. The goal of the MP3 format is to compress a CD-quality song by a factor of 10 to 14 without noticeably affecting the CD-quality sound. With MP3, a 32-megabyte (MB) song on a CD compresses down to about 3 MB. This lets you download a song in minutes rather than hours, and store hundreds of songs on your computer's hard disk without taking up that much space.

The MP3 format uses characteristics of the human ear to design the compression algorithm. For example: 

· There are certain sounds that the human ear cannot hear. 

· There are certain sounds that the human ear hears much better than others. 

· If there are two sounds playing simultaneously, we hear the louder one but cannot hear the softer one. 

Using facts like these, certain parts of a song can be eliminated without significantly hurting the quality of the song for the listener. Compressing the rest of the song with well-known compression techniques shrinks the song considerably -- by a factor of 10 at least. 

The MP3 movement -- consisting of the MP3 format and the Web's ability to advertise and distribute MP3 files -- has done several things for music: 
· It has made it easy for anyone to distribute music at nearly no cost (or for free). 

· It has made it easy for anyone to find music and access it instantly. 

· It has taught people a great deal about manipulating sound on a computer

Because of the powerful software tools available , it is now extremely easy for you to: 

· Download an MP3 file from a Web site and play it 

· Rip a song from a music CD and play it directly or encode it as an MP3 file 

· Record a song yourself, convert it to an MP3 file and make it available to the world 

· Convert MP3 files into CD files and create your own audio CDs from MP3 files on the Web 

· Rip songs off of various music CDs and recombine them into your own custom CDs 

· Store hundreds of MP3 files on data CDs 

· Load MP3 files into tiny portable players and listen to them wherever you go 
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If you have a CD collection and would like to convert songs from your CDs into MP3 files, you can use ripper and encoder software to do just that. A ripper copies the song's file from the CD onto your hard disk. The encoder compresses the song into the MP3 format. By encoding songs, you can play them on your computer or take them with you on your MP3 player. 
AudioCatalyst is a popular ripper/encoder that you can use to do the job

Writing MP3s to CDs

If you have a writable CD drive in your computer, there are two ways to save your MP3 files on a CD: 

· You can write the MP3 files themselves onto a data CD in order to save them and clear some space on your hard disk. You can then listen to the files on any computer. Some car stereos and DVD players now let you play data-encoded MP3s, too. 

· You can convert (decode) your MP3 files into full-size CD tracks and then save them to an audio CD. This allows you to listen to your MP3 files on any CD player. 

Advantages: MPEG and other compressed formats allow high-quality audio to be distributed over the Internet with much faster download times than would be required for uncompressed audio. 

Disadvantages: Even though the files are much smaller due to the compression scheme, they are still much larger than MIDI files. The typical user with a 28.8 or 56K modem will have to wait quite a while to download the equivalent of a full CD. Playback of individual files requires a plug-in or separate player.

******************************************************

MOD Files
Modules (MOD) files have been around for quite a while, and are still very popular due to recently-available Web browser plug-ins. These plug-ins allow you to use MOD files as background music for a Web page, just as MIDI is commonly used for this purpose. MOD shares some characteristics of both MIDI and digital audio. Like MIDI, MOD files contain instructions on how to play a particular piece. However, they also contain digital instrument samples, so the quality of playback is less dependent on the hardware used. More information on MOD files can be found at MODPlug Central. MOD music files can be found in many places; you may wish to start with Mod Archive.

Advantages: Playback is more consistent across various types of machines, so the files should always play as the author intended. While it is not practical to record extensive vocals, vocal samples can be used to great effect. 

Disadvantages: MOD files are much larger than MIDI files, typically 100-500K.  

******************************************************************

Streaming Audio
Streaming audio is relatively new. While there have been several formats offered, the industry standard is now RealAudio, made by RealNetworks. This type of audio is called "streaming" because the files start playing before they finish downloading. All the above mentioned formats must download first before playing. Both streaming video and audio can be played back using the RealPlayer.
Advantages: Playback of streaming audio begins in just a few seconds. Even live broadcasts and performances can be delivered this way. Quality is good over a high-speed connection. 

Disadvantages: While quality is good with a T1 or ISDN line, most people who use analog modems will find the music to be very low-fidelity. This technology is still evolving, though.

There are many other proprietary formats. One of the most promising is Shockwave by Macromedia, which offers very good fidelity with small file sizes. However, the abovementioned formats are the most commonly used today.
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