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1

APPARATUS AND METHOD FOR GENERIC
DATA CONVERSION

BACKGROUND OF THE INVENTION

1. Technical Field

This invention generally relates to converting data
between formats or types. More specifically, this invention
relates to a generic data convertor that uses a data descrip-
tion to convert data.

2. Background Art

Modem computer systems vary in their design and
architecture, with many different models available to
achieve the desired combination of speed, power and effi-
ciency for any given computing environment. This multi-
tude of different computing environments allows a consumer
to select the right computer for a particular job. For instance,
an engineering firm might need a computer aided design
station, which necessitates a very powerful, fast computer.
Meanwhile, a home user might simply want to connect to the
Internet to send and receive email, which does not require a
fast computer. Thus, the proliferation of different computing
environments has,.been beneficial.

There are drawbacks to this multitude of computer
systems, however. Because each computer system (and the
operating systems on those computer systems) are designed
differently, the way that data is actually stored on each
computer system may be different. For instance, how an
“integer” (a whole number such as 0, 1, 2, etc.) is stored on
one computer may be different than how integers are stored
on another computer: some computers store integers in a
“Little Endian” format, while other computers store them in
a “Big Endian” format. Character (letters of the alphabet)
data is another common data type that can be stored differ-
ently: some computers store characters as ASCII (American
Standard Code for Information Interchange) data; other
computers use EBCDIC (Extended Binary Coded Decimal
Interchange Code) data; and many current computers and
operating systems use Unicode. These exemplary differ-
ences between the way data is stored on one computer and
the way the same data is stored on another computer require
that the data be converted into the correct format for the
computer or operating system that desires the information.

Data taken or received from one computer will generally
be stored (perhaps on the second computer or on a data
medium such as a disk) as a series of bytes, words, or double
words, depending on the format of the medium holding the
data. This data is then converted, usually by a “hard-coded”
program, from one format to the proper format required for
the computer requesting the data. This program is written to
“know” where every data element in the data is and how to
convert each data element to the format that the requesting
computer requires. Once the data is received or the program
is asked to convert the data, the program converts all of the
data elements from the format they are in to the format
required by the requesting computer. If the data changes in
some way, however, the program must be modified or
rewritten to deal with the changes. For instance, if the data
is the output of a database, and the database is changed to
add additional data elements, the program must be modified
to know where these new data elements are, what format
they are in, and how to convert the data elements to the
correct formats. This process of rewriting and modifying
data conversion programs can be tedious and time consum-
ing.

This is especially true for dissimilar computers that are
connected in a client-server architecture. Many networks
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2

have “client-server” architectures that allow many clients to
connect to one or more servers. With this architecture comes
many benefits. For instance, files and other data may be
placed on the server and accessed by the clients; devices
such as printers or scanners may be connected to the server
and used by the clients; and programs may reside on the
server that can be accessed and executed by the clients.

Placing programs on the server is felicitous because
servers are typically much faster and have much more
storage space than clients. This is important for programs
that involve complex calculations or a tremendous amount
of data, as servers tend to outperform clients in these
applications. In addition, because the data is then generally
stored along with the application on the server, the server
can provide a convenient and secure location to and from
which database information may be accessed. For instance,
having airline ticket information stored on the server allows
ticketing agencies around the world to determine which
seats are open on which flights. By storing the data on the
server, data coherency can be more easily maintained, which
assures that only one person is sold a ticket for a particular
scat.

When the client calls a server program or Application
Programming Interface (API), the program or API will
usually return a set of values. The number of values that the
program or API may return can change. For instance, if the
program is returning a list of the available seats on an airline
flight, the number of seats can vary from zero (the flight is
completely booked) to the capacity of the plane (there have
been no seats sold). This may become more complex if the
seats are further divided into categories such as isle or
window seats, first and second class seats, the type of
dinners available, etc. Along with changing the actual data
types to reflect the differences in data storage between the
client and the server, a client application must also decipher
the actual varying length data received from the server
program or API. In addition, some servers like to store and
send data on “boundaries,” meaning that there may be
extraneous data at the end of a data set that is there just to
ensure that data exists on these boundaries. These extrane-
ous data must be skipped to get to actual data.

Thus, the client application must search through the data
received from the server program (or API) and extract the
needed information. The server program helps this process
somewhat by providing information in the stream of data
that it is sending; this information tells the client program a
bit about how the data is structured. For instance, the server
program might send the number 20 and then 20 seat posi-
tions. The number 20 would indicate that there are 20 seats
that follow. The client application, upon receiving the “20%,
would then know that 20 seats follow.

In this manner, client applications can be made to read and
convert varying length data returned from server programs.
Unfortunately, such applications are, as explained
previously, then “hard coded” with the data format and
structure. If the data format changes (a different server is
used that stores the data differently than the previous server)
or if the data structure changes (a third class of seats is
added, for instance)+then the application must be modified
to adapt to these changes. Modifying applications in this
manner can, as stated previously, be very costly and com-
plex.

While allowing computers of different architectures to
exchange data provides added speed, security, consumer
choice, and connectivity, data conversion between different
systems can be problematic. Without a method for allowing



















































