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SYSTEM AND METHOD FOR PARSING
AND/OR EXPORTING DATA FROM ONE OR
MORE MULTI-RELATIONAL ONTOLOGIES

RELATED APPLICATIONS
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is hereby incorporated herein by reference in its entirety. This
application is related to the following co-pending applica-
tions, each of which are hereby incorporated herein by refer-
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Data” (U.S. Patent Application Publication No.
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2
FIELD OF THE INVENTION

The invention relates to a system and method for parsing
and/or exporting data from one or more multi-relational
ontologies.

BACKGROUND OF THE INVENTION

Knowledge within a given domain may be represented in
many ways. One form ofknowledge representation may com-
prise a list representing all available values for a given sub-
ject. For example, knowledge in the area of “human body
tissue types” may be represented by a list including “hepatic
tissue,” “muscle tissue,” “epithelial tissue,” and many others.
To represent the total knowledge in a given domain, a number
of lists may be needed. For instance, one list may be needed
for each subject contained in a domain. Lists may be useful
for some applications, however, they generally lack the abil-
ity to define relationships between the terms comprising the
lists. Moreover, the further division and subdivision of sub-
jects in a given domain typically results in the generation of
additional lists, which often include repeated terms, and
which do not provide comprehensive representation of con-
cepts as a whole.

Some lists, such as structured lists, for example, may
enable computer-implemented keyword searching. The shal-
low information store often contained in list-formatted
knowledge, however, may lead to searches that return incom-
plete representations of a concept in a given domain.

An additional method of representing knowledge is
through thesauri. Thesauri are similar to lists, but they further
include synonyms provided alongside each list entry. Syn-
onyms may be useful for improving the recall of a search by
returning results for related terms not specifically provided in
a query. Thesauri still fail, however, to provide information
regarding relationships between terms in a given domain.

Taxonomies build on thesauri by adding an additional level
of relationships to a collection of terms. For example, taxono-
mies provide parent-child relationships between terms.
“Anorexia is-a eating disorder” is an example of a parent-
child relationship via the “is-a” relationship form. Other par-
ent-child relationship forms, such as “is-a-part-of” or “con-
tains,” may be used in a taxonomy. The parent-child
relationships of taxonomies may be useful for improving the
precision of a search by removing false positive search
results. Unfortunately, exploring only hierarchical parent-
child relationships may limit the type and depth of informa-
tion that may be conveyed using a taxonomy. Accordingly, the
use of lists, thesauri, and taxonomies present drawbacks for
those attempting to explore and utilize knowledge organized
in these traditional formats.

Additional drawbacks may be encountered when searches
of electronic data sources are conducted. As an example,
searches of electronic data sources typically return a volumi-
nous amount of results, many of which tend to be only mar-
ginally relevant to the specific problem or subject being inves-
tigated. Researchers or other individuals are then often forced
to spend valuable time sorting through a multitude of search
results to find the most relevant results. It is estimated, for
example, that scientists spend 20% of their time searching for
information existing in a particular area. This is time that
highly-trained investigative researchers must spend simply
uncovering background knowledge. Furthermore, when an
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electronic search is conducted, data sources containing
highly relevant information may not be returned to a
researcher because the concept sought by the researcher is
identified by a different set of terms in the relevant data
source. This may lead to an incomplete representation of the
knowledge in a given subject area. These and other drawbacks
exist.

SUMMARY OF THE INVENTION

The invention addresses these and other drawbacks.
According to one embodiment, the invention relates to a
system and method for parsing and/or exporting data from
one or more multi-relational ontologies. As described below,
one or more ontologies may be subject to one or more export
constraints to produce a redacted set of ontology data. This
redacted set of data may be packaged, formatted, and
exported to any number of locations such as, for instance, a
file, a database, an application, and/or other location. This
export function may enable a user to focus navigation or use
to a constrained portion or portions of one or more ontologies.
Furthermore, this export function may enable a service pro-
vider to leverage the value of complex data contained in one
or more ontologies by providing “slices” of one or more
ontologies to clients.

According to one aspect of the invention, the one or more
ontologies may be domain-specific ontologies that may be
used individually or collectively, in whole or in part, based on
user preferences, user access rights, or other criteria. As used
herein, a domain may include a subject matter topic such as,
for example, a disease, an organism, a drug, or other topic. A
domain may also include one or more entities such as, for
example, a person or group of people, a corporation, a gov-
ernmental entity or other entities. A domain involving an
organization may focus on the organization’s activities. For
example, a pharmaceutical company may produce numerous
drugs or focus on treating numerous diseases. An ontology
built on the domain of that pharmaceutical company may
include information on the company’s drugs, their target dis-
eases, or both. A domain may also include an entire industry
such as, for example, automobile production, pharmaceuti-
cals, legal services, or other industries. Other types of
domains may be used.

As used herein, an ontology may include a collection of
assertions. An assertion may include a pair of concepts that
have some specified relationship. One aspect of the invention
relates to the creation of a multi-relational ontology. A multi-
relational ontology is an ontology containing pairs of related
concepts. For each pair of related concepts there may be a
broad set of descriptive relationships connecting them. As
each concept within each pair may also be paired (and thus
related by multiple descriptive relationships) with other con-
cepts within the ontology, a complex set of logical connec-
tions is formed. These complex connections provide a com-
prehensive “knowledge network™ of what is known directly
and indirectly about concepts within a single domain. The
knowledge network may also be used to represent knowledge
between and among multiple domains. This knowledge net-
work enables discovery of complex relationships between the
different concepts or concept types in the ontology. The
knowledge network also enables, inter alia, queries involving
both direct and indirect relationships between multiple con-
cepts such as, for example, “show me all genes expressed-in
liver tissue that-are-associated-with diabetes.”

In one embodiment, an export manager or export module
may enable a service provider to export ontology data to one
or more separate files, databases, alternate applications (e.g.,
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various data-mining and display applications), or other suit-
able data shells for use by a client or other entity. The scope of
exported ontology data may be constrained by an administra-
tive curator or other person with appropriate access rights
according to a set of export constraints. In some embodi-
ments, however, export of ontology data may be controlled
and administrated by an “end user” of ontology data.

The export constraints used to assemble data for export
may include concepts, concept types, relationships, relation-
ship types, properties, property types, data sources (e.g., data
sources of particular origin), data source types, confidence
levels (e.g., confidence weights), curation history (including
curator information), or other criteria. In one embodiment,
export constraints may also be defined by a user profile con-
taining information regarding the user’s access rights. For
instance, an administrative curator may constrain the scope of
exported data according to a fee paid by a user. Additionally,
the administrative curator may restrict proprietary data or
other confidential information from inclusion in exported
data.

In some embodiments, a user profile that is used to define
export constraints may include user preferences regarding
themes. These themes may include a perspective that a user
has regarding ontology data, which may depend on the user’s
job or role in an organization that is exporting the data or
receiving exported data. These themes may include the types
of data sources the user considers relevant and/or high-qual-
ity, as well as the concept, relationship, and/or property types
that the user desires to include in an exported data subset.

The imposition of such export constraints onto one or more
master ontologies may be used to produce a redacted ontol-
ogy data subset for export. This redacted data subset may
comprise assertions that have been selected by the export
constraints. Additionally, evidence and properties may be
included in the subset and exported along with assertion data.
Exported evidence and its underlying data sources may be
displayed by an export application or other data shell and may
be accessed by one or more users. Exported data may be
formatted according to its destination and may enable access
via web services or other methods.

In one embodiment, use of exported data in alternative
applications may be bi-directional between a graphical user
interface (GUI) directed to ontology navigation, and export
applications or other interfaces. For example, a user working
with exported data in an export application may arrive at one
or more concepts of interest and link to those concepts as they
exist in one or more ontologies via an ontology GUI In one
embodiment, this bi-directionality may be accomplished by
hooking into the selection event of the export application.
This may provide an identification indicator (ID) for a con-
cept selected from the export application. This ID may then be
entered into an ontology GUI and used to locate the context
surrounding the selected concept.

In one embodiment, a redacted data subset may be pre-
pared for export through “path-finding.” Because the struc-
ture of ontologies provides a knowledge network, specified
constraints may be applied to track paths between nodes/
concepts of an ontology. Path-finding may enable an admin-
istrative curator or other person with appropriate access rights
to select at least two concepts present within an ontology and
obtain some or all of the paths (concepts and relationships)
that exist between the at least two selected concepts. Because
there are potentially millions or more paths between concepts
in an ontology, one or more path-finding constraints may be
applied to select a smaller number of paths for navigation or
analysis. These constraints may include the shortest path,
shortest n-paths (where n equals a predetermined number of






