6.
Explain and define the process of compression.  Also tell why it is important, where it is used and how it is implemented.  

Compression is the process of eliminating redundant characters or bits from a data stream before it is stored or transmitted.  It allows your data to travel faster.  This is important because it can reduce costs.  If you compress your data stream you will be using less bandwidth.  Using less bandwidth allows you to save money (either on installation or service charges or both).  Compression will also help you save money if your Internet service provider charges you by the hour (then time is truly money) or by how much data you are transmitting.  Compression can also save storage space on the sending and receiving devices.  


Anyone who has used a fax machine has used compression without even realizing it.  The machine typically has an internal algorithm to compress the ones and zeros, which will reduce the number of bits that will be transmitted.  Newer fax machines use a more complex algorithm that those made in the past.  Algorithms are mathematical rules applied which compress the data and a device at the receiving end decompresses the data using the same algorithm.  It is usually necessary to use equipment by the same manufacturer to fax machines also transmit digital data.  Digital data can go directly onto a computer’s hard drive without any need for conversion.  


There are 3 common compression algorithms.  The first is character compression (also called Huffman coding).  Character compression shortens the bits used to represent more commonly sent characters and lengthens those for characters sent less frequently.  Run Length Encoding creates control characters, which are unique bits to represent characters, which keep repeating, or a group of repeating characters.  Character stripping involves removal of the leading and trailing characters and then replacing them when the message reaches the receiving end.  


The most common, and also most effective, compression techniques combine all three of the methods above.  First, the data stream will be character stripped, and then character compressed and lastly it has run length encoding performed on it.  For an algorithm to be the most effective, it must also be adaptive.  This means they must be constantly analyzing the data being transmitted and update the internal tables of the most frequently used characters or groups in order to assign the fewest bits to them.  Good algorithms are highly mathematical and work well on PC’s but in a business setting, they may slow down transmission time too much.  Compression equipment can be costly but it usually ends up saving money in the end, especially when sending voice and video signals.  


