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1

OBJECT ORIENTED INFORMATION
RETRIEVAL FRAMEWORK MECHANISM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to data processing
and. more specifically, to object-oriented programming sys-
tems and processes.

2. Description of the Related Art

An information retrieval (IR) system typically receives a
text-based query that defines subject matter of interest to a
user. The system then compares the query to text stored in
system memory. such as disk storage. and locates the docu-
ments that most closely match the subject matter of interest,
which are then presented to the user. Such systems, however,
are frequently inflexible. That is. they cannot be easily
modified to provide components that accommeodate chang-
ing user needs.

In addition. the document types that are supported by IR
systems typically are fixed and inflexible. An IR system
might efficiently support different types of text documents
created. for example, using different word processing
formats, but could not be easily adapted to accommodate
newly developed formats.

Adapting an IR system to new text representation formats
would be difficult because new lines of code for parsing and
editing of the new text format, to name just two changes.
would have to be carefully developed and weaved into the
programming steps of the IR system. Virtually every text
operation of the IR system would have to be supplemented
with a corresponding new operation to accommodate the
new format. In addition, the presence of the new format
would have to be detected. Incorporating the new code with
the old code so the changes are seamless and the IR system
works properly, without “hidden” problems or bugs. can be
extremely difficult, time consuming, and expensive.
Moreover. IR system maintenance as the new code is added
can become quite problematic.

Information retrieval systems can support query process-
ing on documents of different information types, but again
can be quite difficult to modify so as to support new types
of documents. For example. an IR system might support
information retrieval operations on text documents and
image documents that contain digital representations of
images that can be processed by applications programs that
create corresponding text descriptions of the images. The
user of such an IR system could thereby perform informa-
tion retrieval on text documents and images. but again would
face extreme difficulty in modifying the IR system to per-
form IR operations on a HyperText Mark-Up Language
(HTML) type of document.

As new forms of data are used to store and represent
information. such as HTML.. it will become more challeng-
ing for information retrieval systems to provide efficient,
simple operation and also have the flexibility to be easily
adapted to new forms of information containing documents.

From the discussion above, it should be apparent that
there is a need for an information retrieval system develop-
ment mechanism tool that provides a basis for more rapid,
less expensive, and simpler development of information
retrieval systems with greater user flexibility. The present
invention satisfies this need.

SUMMARY OF THE INVENTION

In accordance with the present invention. a reusable
object oriented (Q0) framework for use with object oriented
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2

programming systems comprises an information retrieval
(IR) shell that permits a framework user to define an index
class that includes word index objects and provides an
extensible information retrieval system that evaluates a user
query by comparing information contained in the user query
with information contained in the word index objects that
relates to stored documents. The information in word index
objects is produced by preprocessing operations on docu-
ments such that documents relevant to the user query will be
identified, thereby providing a query result. Because the
word index information is stored in object oriented data
structures, modifications to the IR system data structures are
easily accommodated by the system operating environment.
The information retrieval system user can load documents
into the computer system storage. index documents so their
information can be subject to a query search. and request
query evaluation to identify and retrieve documents most
closely related to the subject matter of a user query.

In one aspect of the IR system. the documents are stored
in the computer system as instances of an object oriented.
extensible. binary-large-object class having document
objects that contain text information or binary document
objects that contain a digital representation of information
other than text. The binary documents can contain, for
example. image data, video data. or audio data. Because the
binary documents are members of an extensible class. new
document types can be easily defined by the framework user.
In this way. the framework provides an information retrieval
system that can be adapted to new document types and
generally adapted more quickly and at reduced expense. In
another aspect of the invention, the framework includes a
document table class of objects that map a document handle
to the indexed document from which it was preprocessed.
This permits easier addition and deletion of documents from
the IR system.

In yet another aspect of the invention. each binary docu-
ment object is linked to a document object containing text
information relating to the non-text information contained in
the binary document object. In another aspect of the
invention, the various components of the IR system are
implemented as object oriented class members. so that the
IR system includes a load document object that stores
documents into the memory of the system, a build index
object that processes a document so as to create the word
index objects. and a query index object that processes a user
query 5o as to produce a query result from comparison of the
user query and the word index objects in response to a user
query.

Other features and advantages of the present invention
should be apparent from the following description of the
preferred embodiment, which illustrates, by way of
example, the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a category diagram of an exemplary Zoo
Administration framework that illustrates the principles
implemented by the system of the present invention.

FIGS. 2. 3. 4. 5. and 6 are class diagrams for the
exemplary Zoo Administration framework of FIG. 1.

FIG. 7 is an object diagram for the exemplary framework
of FIGS. 1 through 6.

FIG. 8 is a functional block diagram of a computer
processing system constructed in accordance with the
present invention to perform information retrieval process-
ing.

FIG. 9 is a flow diagram that illustrates the operations
performed by the framework mechanism of the computer
processing system illustrated in FIG. 8.






