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SYSTEM FOR CONSTRUCTING AND LOADING A
TABLE DATA STRUCTURE BASED ON AN
ASSOCIATED CONFIGURATION DATA

RELATED APPLICATIONS

U.S. patent application Ser. No. 07/722,751, titled
“An Analytical Interchange Model That Facilitates
Data Interchange with the use of Configuration Data
Structures with Inheritance,” filed by Richard S. Lysa-
kowski, Jr., is related to the present application.

FIELD OF THE INVENTION

This invention relates generally to systems for storing
data, and more particularly relates to apparatus for
storing data using data structures with inheritance, and
also interchanging data between software modules.

BACKGROUND OF THE INVENTION

The mechanism used for storing and retrieving data
depends upon the data model. The data model is a rep-
resentation of the data in terms of fields, and convenient
groupings of fields into larger structures such as tables.
Also, a data model may have logical links between
groups of data such as are provided by classes in a hier-
archical hierachical data structure. Ordinarily, the
mechanism used to store data is tailored to the data
model chosen to represent the data.

For example, in a spread sheet the data model has: a
first table of fields where each field represents a cell of
the spread sheet, a second table of headings for the
columns; a third table of headings for the rows; and at
least one, and possibly several, tables holding the for-
mulas used to calculate the contents of cells designated
to hold computed values in the spread sheet.

As a second example, scientific data received in a
computer from an instrument measuring physical quan-
tities is represented by a data model having at least the
following fields: physical quantity being measured; type
of instrument; manufacturer; serial number; date of
measurement; time of measurement; sample identifica-
tion; and many fields for holding the data. The fields
holding the data obtained by measuring physical quanti-
ties may be one dimensional if only a single number is
recorded, or may be two dimensional if two numbers
are recorded such as an independent variable and a
dependent variable, or the fields may be multidimen-
sional if several independent and dependent physical
quantities are recorded.

As a third example, financial data is collected by a
corporation from many sources into modules, where
each module may use a different data model.

Additionally, personnel data is collected by corpora-
tions into different modules, and each of these modules
may be based upon a different data model.

In addition to simply storing data, it is often conve-
nient to interchange data from one module to another
module. For example, in the scientific data area, obtain-
ing measurements from a scientific instrument, and
writing the measurements into a spread sheet for mathe-
matical analysis of the measurement data. An even fur-
ther desirable interchange is to move the calculated
results from the spread sheet into another software tool
such as a word processor for preparation of written
reports, or move the results into an alarm software tool
for alerting an operator that physical measurements
have exceeded desired bounds. The alarm software tool
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may accept data directly from the instrument, and may
also receive computed results from the spread sheet.

And further, many forms of commonly gathered data
are collected from a variety of sources and stored by
software modules into computer media. Examples of
data gathered and stored by software modules are finan-
cial and personnel! data of corporations, census data,
demographic statistics, marketing data showing cus-
tomer preferences, stock market price and volume data,
and so forth. The computer media used for storage of
the data include disk units on a local computer, servers
on a computer network, disk farms on a computer clus-
ter, magnetic disks reached over a computer communi-
cations network, optical storage units reached over a
computer communications network, and other diverse
computer storage media technologies. In all of these
examples of data collected through the use of computer
modules, the problem of exchanging data collected by
different modules is particularly important.

The need to exchange data collected through differ-
ent software modules, by way of example, is particu-
larly acute for corporate personnel and financial data. A
corporation having many branches, subsidiaries, etc.,
may have a different computer module at each location
collecting the same type of data. Assembling the corpo-
rate wide data requires exchanging the output of the
diverse computer modules. Accordingly, a continuing
problem in modern corporations is to provide a simple
and efficient means for exchanging data between differ-
ent software modules.

An additional desirable feature is that data is often
hierarchical by the nature of the data, and it is therefore
desirable to provide a hierarchical mechanism for stor-
age and interchange, where the mechanism reflects the
hierarchical nature of the data.

A longstanding difficulty in storing and interchang-
ing data between software modules is the incompatibil-
ity of the data models used to represent the data in the
various modules. In the past, it has been necessary to
design an interchange tool for each desired pair of mod-
ules, leading to the number of interchange tools increas-
ing at least as fast or faster than the square of the num-
ber of modules.

For example, the difficulty in the scientific instrument
area arises, in part, from the large number of types of
instruments, the variety of manufacturers for each type
of instrument, and the large number of data analysis
modules available in the marketplace. For example, one
instrument and one spread sheet require one inter-
change tool, two instruments and one spread sheet
probably require two interchange tools, but, as in the
above example where output of each instrument is di-
rected to two receiving modules such as a spread sheet
and an alarm module, four interchange tools are re-
quired.

The data model of each type of scientific instrument
will depend upon the physical parameter being mea-
sured. Instruments for which it is desirable to provide a
data storage and interchange format include a gas chro-
matograph, liquid chromatograph, mass spectrometer,
nuclear magnetic resonance spectrometer, etc. Also, the
data model used for a receiving module will depend
upon the analysis class, such as spread sheet, alarm
module, statistical analysis program, or other special-
ized analysis module.

Each data model will require a plurality of inter-
change tools to couple the data to the other data mod-
els. And the number of required interchange tools rap-



