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CHAPTER ONE

Rationale and Utilization

In the chronology of computer development, large-scale information transfer
by remote computing and the development of massive information storage
and retrieval systems have witnessed a tremendous growth. Concurrent with
this growth, several problem areas have developed which can result in major,
but unnecessary, economic expenditures.

One problem is the so-called ‘run-away database’. Here the size of the
database used by an organization for its information storage and retrieval
programs becomes larger and larger, requiring additional disc drives for
online systems and reels of magnetic tapes for those systems that can be
processed in a batch environment.

Accompanying the growth in the size of databases has been a large increase
in the number of users and duration of usage by personnel at remote
locations. These factors result in tremendous amounts of data being trans-
ferred between computers and remote terminals. To provide transmission
facilities for the required data transfers, communications lines and auxiliary
devices, such as modems and multiplexers, have been continuously upgraded
by many organizations to permit higher data-transfer capability.

Although the obvious solutions to these problems of data storage and
information transfer are to install additional storage devices and expand
existing communications facilities, to do so requires an additional increase
in an organization’s equipment and operating costs. One method that can
be employed to alleviate a portion of data, storage and information transfer
problems is through the representation of data by more efficient codes. If
one examines an organization’s database or monitors a transmission line,
there is an excellent chance that the individual characters that both make
up the database and the transmission sequence could be encoded more
effectively. Two techniques that can result in a more effective encoded data
representation are logical and physical data compression.

1.1 LOGICAL COMPRESSION

When a database is designed, one of the first steps of the analyst is to obtain
as much data reduction as possible. This data reduction results from the
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elimination of redundant fields of information while representing the data
elements in the remaining fields with as few logical indicators as is feasible.

Although logical compression is data dependent and the method employed
can vary based upon the analyst’s foresight, the following two examples
will illustrate the ease of implementation and benefits of this compression
technique.

One simple example of logical data compression is the occupational field
on a personnel database. Suppose 30 alphanumeric positions are allocated
to this field. If the field is fixed, occupations such as the 10-character
occupational description ‘DISHWASHER’ have 20 blanks inserted into the
remainder of the field. Then, 30 million characters of storage would be
required for the occupational field of 1 million workers. Suppose at most
there were 32 768 distinct occupations. Instead of indicating the occupational
title, one could encode the equivalent 5-digit data code, eliminating 25
character positions per field. The size of the field could be reduced further
by allocating the binary value of 1 or more characters to the occupational
code. As an example, an 8-bit character could represent 28 — 1 or 255
distinct values or occupational codes. Linking two 8-bit characters through
appropriate software would provide 2'—1 or 65 535 distinct codes. This
would reduce the field size from 30 to 2 characters, saving 28 million
characters of storage. If our counting begins at zero instead of a conventional
starting place of 1, an 8-bit character could represent 256 codes while a 16-
bit character could be employed to represent 65 536 distinct values.

A second example of logical compression is a date field. This type of
field frequently occurs in databases. Normally, the numeric equivalents
of the subfields representing day, month and year are used in place of
longhand notation. Thus, 01 04 81 would represent 1 April 1981. While
this logical compression results in 6 numeric characters of storage,
additional data reduction can result from storing the date as a binary value.
Since the day will never exceed 31, 5 bits would suffice to represent the date
field. Similarly, 4 bits could be used to represent the month value while 7
bits could represent 127 years, permitting a relative year ranging from 1900
to 2027.

Logical compression using numerical and binary representation is illus-
trated in Figure 1.1 for the preceding date field example. It is interesting to
note that employing binary representation reduces the date field to 16 binary
digits or two 8-bit concatenated characters of storage. As discussed, many
logical compression methods can be considered by an analyst during the
database design process. Each method may result in a distinct degree of data
storage reduction. Correspondingly, when logically compressed databases or
portions of such databases are transmitted between locations, transmission
time is reduced since fewer data characters are transmitted.

While logical compression can be an effective tool in minimizing the size
of a database, it only reduces transmission time when logically compressed
data is transmitted. Thus, the transmission of inquiry and response data
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