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(54) Automatic generation of a search query

(57) A method, computer-readable medium, and
system for automatic generation of a search query are
disclosed. A semantic key may be automatically recog-
nized in a first search query, thereby allowing a second
search query to be automatically generated based on the
first search query. A first search may be performed using
the second search query. Search results generated re-

sponsive to the first search may include one or more in-
stances of at least one semantic sub-key associated with
the semantic key. In this manner, more relevant search
results may be returned while relieving the user of man-
ually entering the semantic key separately from the
search query keywords and/or demarcating the semantic
key and the search query keywords.
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Description

BACKGROUND OF THE INVENTION

[0001] Conventional search engines commonly use
keywords from a user-input search query to locate and
display webpages. For example, if a user were interested
in learning about which countries border the United
States, the user may enter a search query of "country
bordering United States." In response, a conventional
search engine may return webpages with all or some of
the four words "country," "bordering," "United," and
"States."
[0002] However, such a query would likely return a
large number (e.g., tens of millions) of irrelevant or un-
desired webpages. For example, the results may contain
webpages about country music in the United States, gen-
eral information about the Unites States, etc. As such,
users generally perform overly restrictive searches to
narrow the number of results to a more manageable
amount, thereby excluding many relevant webpages
from the results. Thus, finding relevant information on
the Internet using conventional keyword-based search
engines can be tedious and time-consuming.
[0003] The number of relevant results returned by con-
ventional search engines is further limited by the literal
nature of the conventional keyword search methodology.
For example, webpages may use synonyms or other
words related to the keywords entered in the search que-
ry, but not use one or more of the exact keywords. In this
case, conventional keyword-based search engines may
not include these webpages in the search results, espe-
cially where a more restrictive search is used (e.g., using
an "and" operator, or other type of operator, between
keywords of the search query). Accordingly, searching
for relevant information using conventional search en-
gines is made even more cumbersome given the literal
nature of conventional keyword searches.
[0004] Further, some conventional search engines
rank search results based on the relevance of the web-
pages to keywords of the user-input search query. Al-
though this may reorganize the search results, it does
not solve the above-mentioned problems of returning ir-
relevant search results and other problems caused by
the literal nature of conventional keyword-based search
engines.

SUMMARY OF THE INVENTION

[0005] Accordingly, a need exists for a search engine
and/or search methodology which returns more relevant
results. A need also exists for a search engine and/or
search methodology which allows a broader search to
be performed while reducing the number of irrelevant re-
sults. Additionally, a need exists for a search engine
and/or search methodology which returns relevant re-
sults in a less tedious and time-consuming manner. Em-
bodiments of the present invention provide novel solu-

tions to these needs and others as described below.
[0006] Embodiments of the present invention are di-
rected to a method, computer-readable medium, and
system for automatic generation of a search query. More
specifically, a semantic key may be automatically recog-
nized in a first search query (e.g., input by user), thereby
allowing a second search query (e.g., including at least
one keyword and excluding the semantic key) to be au-
tomatically generated based on the first search query. A
first search may be performed using the second search
query. Search results generated responsive to the first
search may include one or more instances of at least one
semantic sub-key associated with the semantic key. In
this manner, more relevant search results may be re-
turned while relieving the user of manually entering the
semantic key separately from the search query keywords
and/or demarcating the semantic key and the search
query keywords.
[0007] A second search may be performed based on
the first search query in one embodiment. Search results
generated responsive to the first and second searches
may be analyzed to automatically determine which
search results to output for presentation (e.g., to a user
via a graphical user interface). The analysis may involve
determining the most relevant set of search results by
scoring the sets of search results based on one or more
parameters, where the most relevant set of search results
may be output. The analysis may involve determining a
ratio of a quantity associated with the search results of
the first search to a quantity associated with the search
results of the second search, where the search results
of the first search may be output if the ratio exceeds a
predetermined threshold. In this manner, a set of search
results for output may be automatically selected from
multiple sets of search results, thereby allowing more
relevant search results to be output in some cases.
[0008] In one embodiment, a user may be presented
with an option to switch between the sets of search re-
sults. For example, a graphical user interface may in-
clude an element allowing a user to selectively display
search results of the first search and/or search results of
the second search. In this manner, a user may quickly
determine which set of search results is preferable and/or
most relevant, whether the automatically-selected set of
search results is preferable and/or most relevant, etc.
[0009] The second search query may be generated
responsive to determining that a second portion of the
first search query (e.g., separate from the first portion
including the semantic key) is associated with a prede-
termined part of speech (e.g., a relative pronoun, an in-
terrogative pronoun, a preposition, a verb, etc.) in one
embodiment. In this case, the second search query may
be generated such that it is free of the first portion and
the second portion (e.g., that were included in or part of
the first search query). As such, automatic recognition of
a predetermined part of speech in the first search query
may provide one or more advantages (e.g., more efficient
generation of the second search query by automatically
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demarcating the semantic key and at least one keyword
in the first search query, more relevant search results
may be provided by excluding the second portion of the
first search query, confirmation of the decision to output
search results generated based on the second search
query, etc.).
[0010] In one embodiment, it may be determined
whether a first portion of the first search query (e.g., in-
cluding the semantic key) and a second portion of the
first search query (e.g., including one or more words sep-
arate from the semantic key) are associated with a
phrase. If it is determined that the first and second por-
tions are not associated with a phrase, then the second
search query (e.g., excluding the semantic key) may be
generated. Alternatively, if it is determined that the first
and second portions are associated with a phrase, then
the second search query may not be generated. Accord-
ingly, the first and second portions of the search query
may be advantageously used to more efficiently provide
search results.
[0011] In one embodiment, a computer-implemented
method of automated generation of a search query in-
cludes accessing a first search query. The method also
includes determining that a first portion of the first search
query includes a semantic key. Responsive to the deter-
mining, a second search query is automatically generat-
ed based on the first search query, wherein the second
search query is free of the first portion, and wherein the
second search query is different from the first search que-
ry. A first search may be performed based on the second
search query, wherein first search results generated re-
sponsive to the first search include a plurality of docu-
ments, and wherein each document of the plurality of
documents includes at least one respective instance of
at least one semantic sub-key associated with the se-
mantic key.
[0012] In another embodiment, a computer-readable
medium may have computer-readable program code
embodied therein for causing a computer system to per-
form a method of automated generation of a search que-
ry. And in one embodiment, a system may include a proc-
essor and a memory, wherein the memory includes in-
structions for causing the processor to implement a meth-
od of automated generation of a search query.

CONCEPTS

[0013] The following first set of concepts is supported
by the present application:

1. A computer-implemented method of automated
generation of a search query, said method compris-
ing:

accessing a first search query;
determining that a first portion of said first search
query includes a semantic key;
responsive to said determining, automatically

generating a second search query based on said
first search query, wherein said second search
query is free of said first portion, and wherein
said second search query is different from said
first search query; and
performing a first search based on said second
search query, wherein first search results gen-
erated responsive to said first search comprise
a plurality of documents, and wherein each doc-
ument of said plurality of documents includes at
least one respective instance of at least one se-
mantic sub-key associated with said semantic
key.

2. The method of Concept 1 further comprising:

performing a second search based on said first
search query;
accessing second search results generated re-
sponsive to said second search;
analyzing said first and second search results
to automatically determine third search results
for output, wherein said third search results are
selected from a group consisting of said first
search results and said second search results;
and
outputting said third search results.

3. The method of Concept 2 further comprising:

responsive to a user input, outputting fourth
search results, wherein said fourth search re-
sults are different from said third search results,
and wherein said fourth search results are se-
lected from a group consisting of said first search
results and said second search results.

4. The method of Concept 1, wherein said analyzing
further comprises determining a ratio of a quantity
associated with said first search results to a quantity
associated with said second search results, and
wherein said analyzing further comprises automati-
cally determining said first search results as said
third search results for output if said ratio exceeds a
predetermined threshold.

5. The method of Concept 1, wherein said analyzing
further comprises:

determining a first score associated with said
first search results;
determining a second score associated with
said second search results;
determining said first search results as said third
search results for output if said first score ex-
ceeds said second score; and
determining said second search results as said
third search results for output if said second
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score exceeds said first score.

6. The method of Concept 5, wherein said determin-
ing said first score further comprises determining
said first score based on a parameter selected from
a group consisting of: a number of instances in said
first search results of at least one semantic sub-key
associated with said semantic key; a number of in-
stances in said first search results of at least one
keyword of said first search query; at least one prox-
imity associated with a plurality of instances in said
first search results of at least one semantic sub-key
associated with said semantic key; and at least one
proximity associated with a plurality of instances in
said first search results of at least one keyword of
said first search query.

7. The method of Concept 1, wherein said determin-
ing said second score further comprises determining
said second score based on a parameter selected
from a group consisting of: a number of instances in
said second search results of at least one semantic
sub-key associated with said semantic key; a
number of instances in said second search results
of at least one keyword of said second search query;
at least one proximity associated with a plurality of
instances in said second search results of at least
one semantic sub-key associated with said semantic
key; and at least one proximity associated with a
plurality of instances in said second search results
of at least one keyword of said second search query.

8. The method of Concept 1 further comprising:

performing at least one operation using a sec-
ond portion of said first search query to deter-
mine whether to generate said second search
query.

9. The method of Concept 8, wherein said at least
one operation comprises determining whether said
first portion and said second portion are associated
with a phrase, and wherein said generating is per-
formed responsive to determining that said first por-
tion and said second portion are not associated with
said phrase.

10. The method of Concept 8, wherein said at least
one operation comprises determining whether said
second portion is associated with a predetermined
part of speech, and wherein said generating is per-
formed responsive to determining that said second
portion is said predetermined part of speech.

11. The method of Concept 10, wherein said prede-
termined part of speech is selected from a group
consisting of a relative pronoun, an interrogative pro-
noun, a preposition, and a verb.

12. The method of Concept 10, wherein said second
search query is free of said first portion and said sec-
ond portion.

13. A computer-readable medium having compu-
ter-readable program code embodied therein for
causing a computer system to perform a method of
automated generation of a search query, said meth-
od comprising:

accessing a first search query;
determining that a first portion of said first search
query includes a semantic key;
responsive to said determining, automatically
generating a second search query based on said
first search query, wherein said second search
query is free of said first portion, and wherein
said second search query is different from said
first search query; and
performing a first search based on said second
search query, wherein first search results gen-
erated responsive to said first search comprise
a plurality of documents, and wherein each doc-
ument of said plurality of documents includes at
least one respective instance of at least one se-
mantic sub-key associated with said semantic
key.

14. The computer-readable medium of Concept 13,
wherein said method further comprises:

performing a second search based on said first
search query;
accessing second search results generated re-
sponsive to said second search;
analyzing said first and second search results
to automatically determine third search results
for output, wherein said third search results are
selected from a group consisting of said first
search results and said second search results;
and
outputting said third search results.

15. The computer-readable medium of Concept 14,
wherein said method further comprises:

responsive to a user input, outputting fourth
search results, wherein said fourth search re-
sults are different from said third search results,
and wherein said fourth search results are se-
lected from a group consisting of said first search
results and said second search results.

16. The computer-readable medium of Concept 13,
wherein said analyzing further comprises determin-
ing a ratio of a quantity associated with said first
search results to a quantity associated with said sec-
ond search results, and wherein said analyzing fur-
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ther comprises automatically determining said first
search results as said third search results for output
if said ratio exceeds a predetermined threshold.

17. The computer-readable medium of Concept 13,
wherein said analyzing further comprises:

determining a first score associated with said
first search results;
determining a second score associated with
said second search results;
determining said first search results as said third
search results for output if said first score ex-
ceeds said second score; and
determining said second search results as said
third search results for output if said second
score exceeds said first score.

18. The computer-readable medium of Concept 17,
wherein said determining said first score further com-
prises determining said first score based on a pa-
rameter selected from a group consisting of: a
number of instances in said first search results of at
least one semantic sub-key associated with said se-
mantic key; a number of instances in said first search
results of at least one keyword of said first search
query; at least one proximity associated with a plu-
rality of instances in said first search results of at
least one semantic sub-key associated with said se-
mantic key; and at least one proximity associated
with a plurality of instances in said first search results
of at least one keyword of said first search query.

19. The computer-readable medium of Concept 13,
wherein said determining said second score further
comprises determining said second score based on
a parameter selected from a group consisting of: a
number of instances in said second search results
of at least one semantic sub-key associated with said
semantic key; a number of instances in said second
search results of at least one keyword of said second
search query; at least one proximity associated with
a plurality of instances in said second search results
of at least one semantic sub-key associated with said
semantic key; and at least one proximity associated
with a plurality of instances in said second search
results of at least one keyword of said second search
query.

20. A system comprising a processor and a memory,
wherein said memory comprises instructions for
causing said processor to implement a method of
automated generation of a search query, said meth-
od comprising:

accessing a first search query;
determining that a first portion of said first search
query includes a semantic key;

responsive to said determining, automatically
generating a second search query based on said
first search query, wherein said second search
query is free of said first portion, and wherein
said second search query is different from said
first search query; and
performing a first search based on said second
search query, wherein first search results gen-
erated responsive to said first search comprise
a plurality of documents, and wherein each doc-
ument of said plurality of documents includes at
least one respective instance of at least one se-
mantic sub-key associated with said semantic
key.

21. The system of Concept 20, wherein said method
further comprises:

performing a second search based on said first
search query;
accessing second search results generated re-
sponsive to said second search;
analyzing said first and second search results
to automatically determine third search results
for output, wherein said third search results are
selected from a group consisting of said first
search results and said second search results;
and
outputting said third search results.

22. The system of Concept 21, wherein said method
further comprises:

responsive to a user input, outputting fourth
search results, wherein said fourth search re-
sults are different from said third search results,
and wherein said fourth search results are se-
lected from a group consisting of said first search
results and said second search results.

23. The system of Concept 20, wherein said analyz-
ing further comprises determining a ratio of a quantity
associated with said first search results to a quantity
associated with said second search results, and
wherein said analyzing further comprises automati-
cally determining said first search results as said
third search results for output if said ratio exceeds a
predetermined threshold.

24. The system of Concept 20, wherein said analyz-
ing further comprises:

determining a first score associated with said
first search results;
determining a second score associated with
said second search results;
determining said first search results as said third
search results for output if said first score ex-
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ceeds said second score; and
determining said second search results as said
third search results for output if said second
score exceeds said first score.

25. The system of Concept 24, wherein said deter-
mining said first score further comprises determining
said first score based on a parameter selected from
a group consisting of: a number of instances in said
first search results of at least one semantic sub-key
associated with said semantic key; a number of in-
stances in said first search results of at least one
keyword of said first search query; at least one prox-
imity associated with a plurality of instances in said
first search results of at least one semantic sub-key
associated with said semantic key; and at least one
proximity associated with a plurality of instances in
said first search results of at least one keyword of
said first search query.

26. The system of Concept 20, wherein said deter-
mining said second score further comprises deter-
mining said second score based on a parameter se-
lected from a group consisting of: a number of in-
stances in said second search results of at least one
semantic sub-key associated with said semantic
key; a number of instances in said second search
results of at least one keyword of said second search
query; at least one proximity associated with a plu-
rality of instances in said second search results of
at least one semantic sub-key associated with said
semantic key; and at least one proximity associated
with a plurality of instances in said second search
results of at least one keyword of said second search
query.

[0014] The following second set of concepts is sup-
ported by the present application:

1. A computer-implemented method of ranking data,
said method comprising:

accessing a search query;
determining that said search query comprises a
plurality of semantic keys, wherein each seman-
tic key of said plurality of semantic keys is as-
sociated with a respective set of semantic
sub-keys of a plurality of sets of semantic sub-
keys;
determining at least one semantic sub-key in-
cluded in each set of semantic sub-keys of said
plurality of sets of semantic sub-keys; and
ranking at least one document associated with
said at least one semantic sub-key above at
least one other document associated with at
least one other semantic sub-key, wherein said
at least one other semantic sub-key is included
in less than all of said plurality of sets of semantic

sub-keys, and wherein said at least one docu-
ment and said at least one other document are
associated with search results generated re-
sponsive to a search performed based on said
search query.

2. The method of Concept 1 further comprising:

outputting said search results including said at
least one document ranked above said at least
one other document.

3. The method of Concept 1 further comprising:

ranking said at least one semantic sub-key
above said at least one other semantic sub-key.

4. The method of Concept 3 further comprising:

outputting, for presentation, data associated
with an ordering of said at least one semantic
sub-key above said at least one other semantic
sub-key.

5. The method of Concept 1, wherein at least one
semantic key of said plurality of semantic keys in-
cludes a plurality of words.

6. The method of Concept 1, wherein each document
of said at least one document and said at least one
other document is selected from a group consisting
of a webpage, an electronic document, an electronic
file, and advertising content.

7. The method of Concept 1, wherein said determin-
ing that said search query includes a plurality of se-
mantic keys further comprises indexing a database
using at least a portion of said search query to access
at least one semantic key of said plurality of semantic
keys.

8. The method of Concept 1 further comprising:

determining said plurality of sets of semantic
sub-keys associated with said plurality of se-
mantic keys, and wherein said determining said
plurality of sets of semantic sub-keys further
comprises indexing a database using said plu-
rality of semantic keys to access said plurality
of sets of semantic sub-keys, and
wherein said determining at least one semantic
sub-key further comprises comparing said plu-
rality of sets of semantic sub-keys to determine
said at least one semantic sub-key included in
each set of semantic sub-keys.

9. A computer-readable medium having compu-
ter-readable program code embodied therein for
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causing a computer system to perform a method of
ranking data, said method comprising:

accessing a search query;
determining that said search query comprises a
plurality of semantic keys, wherein each seman-
tic key of said plurality of semantic keys is as-
sociated with a respective set of semantic
sub-keys of a plurality of sets of semantic sub-
keys;
determining at least one semantic sub-key in-
cluded in each set of semantic sub-keys of said
plurality of sets of semantic sub-keys; and
ranking at least one document associated with
said at least one semantic sub-key above at
least one other document associated with at
least one other semantic sub-key, wherein said
at least one other semantic sub-key is included
in less than all of said plurality of sets of semantic
sub-keys, and wherein said at least one docu-
ment and said at least one other document are
associated with search results generated re-
sponsive to a search performed based on said
search query.

10. The computer-readable medium of Concept 9,
wherein said method further comprises:

outputting said search results including said at
least one document ranked above said at least
one other document.

11. The computer-readable medium of Concept 9,
wherein said method further comprises:

ranking said at least one semantic sub-key
above said at least one other semantic sub-key.

12. The computer-readable medium of Concept 11,
wherein said method further comprises:

outputting, for presentation, data associated
with an ordering of said at least one semantic
sub-key above said at least one other semantic
sub-key.

13. The computer-readable medium of Concept 9,
wherein at least one semantic key of said plurality
of semantic keys includes a plurality of words.

14. The computer-readable medium of Concept 9,
wherein each document of said at least one docu-
ment and said at least one other document is select-
ed from a group consisting of a webpage, an elec-
tronic document, an electronic file, and advertising
content.

15. The computer-readable medium of Concept 9,

wherein said determining that said search query in-
cludes a plurality of semantic keys further comprises
indexing a database using at least a portion of said
search query to access at least one semantic key of
said plurality of semantic keys.

16. The computer-readable medium of Concept 9,
wherein said method further comprises:

determining said plurality of sets of semantic
sub-keys associated with said plurality of se-
mantic keys, and wherein said determining said
plurality of sets of semantic sub-keys further
comprises indexing a database using said plu-
rality of semantic keys to access said plurality
of sets of semantic sub-keys, and
wherein said determining at least one semantic
sub-key further comprises comparing said plu-
rality of sets of semantic sub-keys to determine
said at least one semantic sub-key included in
each set of semantic sub-keys.

17. A system comprising a processor and a memory,
wherein said memory comprises instructions for
causing said processor to implement a method of
ranking data, said method comprising:

accessing a search query;
determining that said search query comprises a
plurality of semantic keys, wherein each seman-
tic key of said plurality of semantic keys is as-
sociated with a respective set of semantic
sub-keys of a plurality of sets of semantic sub-
keys;
determining at least one semantic sub-key in-
cluded in each set of semantic sub-keys of said
plurality of sets of semantic sub-keys; and
ranking at least one document associated with
said at least one semantic sub-key above at
least one other document associated with at
least one other semantic sub-key, wherein said
at least one other semantic sub-key is included
in less than all of said plurality of sets of semantic
sub-keys, and wherein said at least one docu-
ment and said at least one other document are
associated with search results generated re-
sponsive to a search performed based on said
search query.

18. The system of Concept 17, wherein said method
further comprises:

outputting said search results including said at
least one document ranked above said at least
one other document.

19. The system of Concept 17, wherein said method
further comprises:
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ranking said at least one semantic sub-key
above said at least one other semantic sub-key.

20. The system of Concept 19, wherein said method
further comprises:

outputting, for presentation, data associated
with an ordering of said at least one semantic
sub-key above said at least one other semantic
sub-key.

21. The system of Concept 17, wherein at least one
semantic key of said plurality of semantic keys in-
cludes a plurality of words.

22. The system of Concept 17, wherein each docu-
ment of said at least one document and said at least
one other document is selected from a group con-
sisting of a webpage, an electronic document, an
electronic file, and advertising content.

23. The system of Concept 17, wherein said deter-
mining that said search query includes a plurality of
semantic keys further comprises indexing a data-
base using at least a portion of said search query to
access at least one semantic key of said plurality of
semantic keys.

24. The system of Concept 17, wherein said method
further comprises:

determining said plurality of sets of semantic
sub-keys associated with said plurality of se-
mantic keys, and wherein said determining said
plurality of sets of semantic sub-keys further
comprises indexing a database using said plu-
rality of semantic keys to access said plurality
of sets of semantic sub-keys, and
wherein said determining at least one semantic
sub-key further comprises comparing said plu-
rality of sets of semantic sub-keys to determine
said at least one semantic sub-key included in
each set of semantic sub-keys.

[0015] The following third set of concepts is supported
by the present application:

1. A computer-implemented method of determining
an ordering, said method comprising:

accessing a search query;
determining that said search query includes a
plurality of semantic keys, wherein each seman-
tic key of said plurality of semantic keys is as-
sociated with a respective set of semantic
sub-keys of a plurality of sets of semantic sub-
keys;
determining a sort key based on an analysis of

said plurality of sets of semantic sub-keys; and
determining, based on said sort key, an ordering
of semantic sub-keys of said plurality of sets of
semantic sub-keys.

2. The method of Concept 1, wherein said determin-
ing said sort key further comprises selecting a set of
semantic sub-keys with the fewest members as said
sort key.

3. The method of Concept 1, wherein said determin-
ing said sort key further comprises selecting a set of
semantic sub-keys including only words as said sort
key.

4. The method of Concept 1, wherein said determin-
ing said sort key further comprises selecting statis-
tical parameters associated with said plurality of sets
of semantic sub-keys as said sort key.

5. The method of Concept 1 further comprising:

outputting, for presentation, data associated
with said ordering of said semantic sub-keys.

6. The method of Concept 1, wherein said determin-
ing that said search query includes a plurality of se-
mantic keys further comprises indexing a database
using at least a portion of said search query to access
at least one semantic key of said plurality of semantic
keys.

7. The method of Concept 1 further comprising:

determining said plurality of sets of semantic
sub-keys associated with said plurality of se-
mantic keys.

8. The method of Concept 7, wherein said determin-
ing said plurality of sets of semantic sub-keys further
comprises indexing a database using said plurality
of semantic keys to access said plurality of sets of
semantic sub-keys.

9. A computer-readable medium having compu-
ter-readable program code embodied therein for
causing a computer system to perform a method of
determining an ordering, said method comprising:

accessing a search query;
determining that said search query includes a
plurality of semantic keys, wherein each seman-
tic key of said plurality of semantic keys is as-
sociated with a respective set of semantic
sub-keys of a plurality of sets of semantic sub-
keys;
determining a sort key based on an analysis of
said plurality of sets of semantic sub-keys; and
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determining, based on said sort key, an ordering
of semantic sub-keys of said plurality of sets of
semantic sub-keys.

10. The computer-readable medium of Concept 9,
wherein said determining said sort key further com-
prises selecting a set of semantic sub-keys with the
fewest members as said sort key.

11. The computer-readable medium of Concept 9,
wherein said determining said sort key further com-
prises selecting a set of semantic sub-keys including
only words as said sort key.

12. The computer-readable medium of Concept 9,
wherein said determining said sort key further com-
prises selecting statistical parameters associated
with said plurality of sets of semantic sub-keys as
said sort key.

13. The computer-readable medium of Concept 9,
wherein said method further comprises:

outputting, for presentation, data associated
with said ordering of said semantic sub-keys.

14. The computer-readable medium of Concept 9,
wherein said determining that said search query in-
cludes a plurality of semantic keys further comprises
indexing a database using at least a portion of said
search query to access at least one semantic key of
said plurality of semantic keys.

15. The computer-readable medium of Concept 9,
wherein said method further comprises:

determining said plurality of sets of semantic
sub-keys associated with said plurality of se-
mantic keys.

16. The computer-readable medium of Concept 15,
wherein said determining said plurality of sets of se-
mantic sub-keys further comprises indexing a data-
base using said plurality of semantic keys to access
said plurality of sets of semantic sub-keys.

17. A system comprising a processor and a memory,
wherein said memory comprises instructions for
causing said processor to implement a method of
determining an ordering, said method comprising:

accessing a search query;
determining that said search query includes a
plurality of semantic keys, wherein each seman-
tic key of said plurality of semantic keys is as-
sociated with a respective set of semantic
sub-keys of a plurality of sets of semantic sub-
keys;

determining a sort key based on an analysis of
said plurality of sets of semantic sub-keys; and
determining, based on said sort key, an ordering
of semantic sub-keys of said plurality of sets of
semantic sub-keys.

18. The system of Concept 17, wherein said deter-
mining said sort key further comprises selecting a
set of semantic sub-keys with the fewest members
as said sort key.

19. The system of Concept 17, wherein said deter-
mining said sort key further comprises selecting a
set of semantic sub-keys including only words as
said sort key.

20. The system of Concept 17, wherein said deter-
mining said sort key further comprises selecting sta-
tistical parameters associated with said plurality of
sets of semantic sub-keys as said sort key.

21. The system of Concept 17, wherein said method
further comprises:

outputting, for presentation, data associated
with said ordering of said semantic sub-keys.

22. The system of Concept 17, wherein said deter-
mining that said search query includes a plurality of
semantic keys further comprises indexing a data-
base using at least a portion of said search query to
access at least one semantic key of said plurality of
semantic keys.

23. The system of Concept 17, wherein said method
further comprises:

determining said plurality of sets of semantic
sub-keys associated with said plurality of se-
mantic keys.

24. The system of Concept 23, wherein said deter-
mining said plurality of sets of semantic sub-keys
further comprises indexing a database using said
plurality of semantic keys to access said plurality of
sets of semantic sub-keys.

[0016] The following fourth set of concepts is support-
ed by the present application:

1. A computer-implemented method of ranking data,
said method comprising:

accessing a search query;
determining a semantic key associated with said
search query, wherein said semantic key is as-
sociated with a plurality of semantic sub-keys,
and wherein each semantic sub-key of said plu-
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rality of semantic sub-keys is associated with at
least one respective attribute;
determining at least one semantic sub-key of
said plurality of semantic sub-keys that is asso-
ciated with an attribute matching a portion of said
search query; and
ranking at least one document associated with
said at least one semantic sub-key above at
least one other document associated with at
least one other semantic sub-key of said plurality
of semantic sub-keys, and wherein said at least
one document and said at least one other doc-
ument are associated with search results gen-
erated responsive to a search performed based
on said search query.

2. The method of Concept 1 further comprising:

outputting said search results including said at
least one document ranked above said at least
one other document.

3. The method of Concept 1 further comprising:

ranking said at least one semantic sub-key
above said at least one other semantic sub-key.

4. The method of Concept 3 further comprising:

outputting, for presentation, data associated
with an ordering of said at least one semantic
sub-key above said at least one other semantic
sub-key.

5. The method of Concept 1, wherein said determin-
ing said semantic key further comprises determining
that a second portion of said search query includes
said semantic key, and wherein said second portion
of said search query is different from said portion of
said search query.

6. The method of Concept 1, wherein said determin-
ing said semantic key further comprises accessing
said semantic key from search data that includes the
search query.

7. The method of Concept 1, wherein said determin-
ing said semantic key further comprises determining
said semantic key based on said search query, and
wherein said search query is free of said semantic
key.

8. The method of Concept 1, wherein said ranking
further comprises ranking said search results based
on a respective quantity of instances of said at least
one semantic sub-key in each document of said
search results.

9. A computer-readable medium having compu-
ter-readable program code embodied therein for
causing a computer system to perform a method of
ranking data, said method comprising:

accessing a search query;
determining a semantic key associated with said
search query, wherein said semantic key is as-
sociated with a plurality of semantic sub-keys,
and wherein each semantic sub-key of said plu-
rality of semantic sub-keys is associated with at
least one respective attribute;
determining at least one semantic sub-key of
said plurality of semantic sub-keys that is asso-
ciated with an attribute matching a portion of said
search query; and
ranking at least one document associated with
said at least one semantic sub-key above at
least one other document associated with at
least one other semantic sub-key of said plurality
of semantic sub-keys, and wherein said at least
one document and said at least one other doc-
ument are associated with search results gen-
erated responsive to a search performed based
on said search query.

10. The computer-readable medium of Concept 9,
wherein said method further comprises:

outputting said search results including said at
least one document ranked above said at least
one other document.

11. The computer-readable medium of Concept 9,
wherein said method further comprises:

ranking said at least one semantic sub-key
above said at least one other semantic sub-key.

12. The computer-readable medium of Concept 11,
wherein said method further comprises:

outputting, for presentation, data associated
with an ordering of said at least one semantic
sub-key above said at least one other semantic
sub-key.

13. The computer-readable medium of Concept 9,
wherein said determining said semantic key further
comprises determining that a second portion of said
search query includes said semantic key, and where-
in said second portion of said search query is differ-
ent from said portion of said search query.

14. The computer-readable medium of Concept 9,
wherein said determining said semantic key further
comprises accessing said semantic key from search
data that includes the search query.
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15. The computer-readable medium of Concept 9,
wherein said determining said semantic key further
comprises determining said semantic key based on
said search query, and wherein said search query
is free of said semantic key.

16. The computer-readable medium of Concept 9,
wherein said ranking further comprises ranking said
search results based on a respective quantity of in-
stances of said at least one semantic sub-key in each
document of said search results.

17. A system comprising a processor and a memory,
wherein said memory comprises instructions for
causing said processor to implement a method of
ranking data, said method comprising:

accessing a search query;
determining a semantic key associated with said
search query, wherein said semantic key is as-
sociated with a plurality of semantic sub-keys,
and wherein each semantic sub-key of said plu-
rality of semantic sub-keys is associated with at
least one respective attribute;
determining at least one semantic sub-key of
said plurality of semantic sub-keys that is asso-
ciated with an attribute matching a portion of said
search query; and
ranking at least one document associated with
said at least one semantic sub-key above at
least one other document associated with at
least one other semantic sub-key of said plurality
of semantic sub-keys, and wherein said at least
one document and said at least one other doc-
ument are associated with search results gen-
erated responsive to a search performed based
on said search query.

18. The system of Concept 17, wherein said method
further comprises:

outputting said search results including said at
least one document ranked above said at least
one other document.

19. The system of Concept 17, wherein said method
further comprises:

ranking said at least one semantic sub-key
above said at least one other semantic sub-key.

20. The system of Concept 19, wherein said method
further comprises:

outputting, for presentation, data associated
with an ordering of said at least one semantic
sub-key above said at least one other semantic
sub-key.

21. The system of Concept 17, wherein said deter-
mining said semantic key further comprises deter-
mining that a second portion of said search query
includes said semantic key, and wherein said second
portion of said search query is different from said
portion of said search query.

22. The system of Concept 17, wherein said deter-
mining said semantic key further comprises access-
ing said semantic key from search data that includes
the search query.

23. The system of Concept 17, wherein said deter-
mining said semantic key further comprises deter-
mining said semantic key based on said search que-
ry, and wherein said search query is free of said se-
mantic key.

24. The system of Concept 17, wherein said ranking
further comprises ranking said search results based
on a respective quantity of instances of said at least
one semantic sub-key in each document of said
search results.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The present invention is illustrated by way of
example, and not by way of limitation, in the figures of
the accompanying drawings and in which like reference
numerals refer to similar elements.

Figure 1 shows an exemplary system for implement-
ing a search engine in accordance with one embod-
iment of the present invention.

Figure 2 shows an exemplary flow diagram of a com-
puter-implemented process for performing webpage
searches in accordance with one embodiment of the
present invention.

Figure 3 shows an exemplary data flow diagram of
the performance of webpage searches in accord-
ance with one embodiment of the present invention.

Figure 4 shows an exemplary flow diagram of a com-
puter-implemented process for determining a se-
mantic key based upon a focus of a search query in
accordance with one embodiment of the present in-
vention.

Figure 5 shows an exemplary organization of seman-
tic sub-keys in accordance with one embodiment of
the present invention.

Figure 6 shows an exemplary organization of seman-
tic sub-keys associated with numerical expressions
in accordance with one embodiment of the present
invention.
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Figure 7A shows an exemplary flow diagram of a
computer-implemented process for filtering web-
page search results in accordance with one embod-
iment of the present invention.

Figure 7B shows an exemplary block diagram de-
picting a webpage search filtering mechanism in ac-
cordance with one embodiment of the present inven-
tion.

Figure 8A shows an exemplary flow diagram of a
computer-implemented process for filtering web-
page search results using text generated from key-
word search results in accordance with one embod-
iment of the present invention.

Figure 8B shows an exemplary block diagram de-
picting a webpage search filtering mechanism using
text generated from keyword search results in ac-
cordance with one embodiment of the present inven-
tion.

Figure 9 shows an exemplary flow diagram of a com-
puter-implemented process for ranking webpage
search results in accordance with a semantic
sub-key frequency in accordance with one embodi-
ment of the present invention.

Figure 10 shows an exemplary flow diagram of a
computer-implemented process for ranking web-
page search results in accordance with a keyword
frequency in accordance with one embodiment of
the present invention.

Figure 11 shows an exemplary flow diagram of a
computer-implemented process for ranking web-
page search results in accordance with a proximity
of semantic sub-keys and search query keywords in
accordance with one embodiment of the present in-
vention.

Figure 12 shows an exemplary word sequential or-
dering of webpage content which may be used to
determine proximity between two portions of the
webpage in accordance with one embodiment of the
present invention.

Figure 13 shows an exemplary on-screen graphical
user interface for performing webpage searches in
accordance with one embodiment of the present in-
vention.

Figure 14 shows an exemplary on-screen graphical
user interface for performing webpage searches with
search results displayed in accordance with one em-
bodiment of the present invention.

Figure 15 shows an exemplary data flow diagram of

the performance of a search in accordance with one
embodiment of the present invention.

Figure 16 shows an exemplary flow diagram of a
computer-implemented process for creating a se-
mantic key database in accordance with one embod-
iment of the present invention.

Figure 17 shows an exemplary table of semantic
keys and semantic sub-keys in accordance with one
embodiment of the present invention.

Figure 18 shows an exemplary inverted index in ac-
cordance with one embodiment of the present inven-
tion.

Figure 19 shows an exemplary semantic key data-
base in accordance with one embodiment of the
present invention.

Figure 20 shows an exemplary flow diagram of a
computer-implemented process for performing a
search in accordance with one embodiment of the
present invention.

Figure 21 shows an exemplary user interface for per-
forming a search in accordance with one embodi-
ment of the present invention.

Figure 22 shows an exemplary data flow diagram of
the performance of a search using a search data
processor in accordance with one embodiment of
the present invention.

Figure 23 shows an exemplary flow diagram of a
computer-implemented process for modifying a
search query to further include at least one semantic
sub-key in accordance with one embodiment of the
present invention.

Figure 24 shows an exemplary semantic key data-
base including at least one attribute in accordance
with one embodiment of the present invention.

Figure 25 shows an exemplary flow diagram of a
computer-implemented process for modifying a
search query to further include a semantic key or a
portion thereof in accordance with one embodiment
of the present invention.

Figure 26A shows a first view of an exemplary
on-screen graphical user interface depicting an au-
tomated completion or suggestion of a semantic key-
word in accordance with one embodiment of the
present invention.

Figure 26B shows a second view of an exemplary
on-screen graphical user interface depicting an au-
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tomated completion or suggestion of a semantic key-
word in accordance with one embodiment of the
present invention.

Figure 27 shows an exemplary on-screen graphical
user interface for presenting search results in ac-
cordance with one embodiment of the present inven-
tion.

Figure 28 shows an exemplary flow diagram of a
computer-implemented process for performing a
search based on an altered search query in accord-
ance with one embodiment of the present invention.

Figure 29 shows an exemplary data flow diagram of
the performance of a search using a modified search
query in accordance with one embodiment of the
present invention.

Figure 30 shows an exemplary data flow diagram of
the performance of a search based on an automat-
ically-generated search query in accordance with
one embodiment of the present invention.

Figure 31 shows an exemplary data flow diagram of
the performance of a search based on an automat-
ically-generated search query including at least one
semantic sub-key in accordance with one embodi-
ment of the present invention.

Figure 32A shows a first portion of a flowchart of an
exemplary computer-implemented process for auto-
matic generation of a search query in accordance
with one embodiment of the present invention.

Figure 32B shows a second portion of a flowchart of
an exemplary computer-implemented process for
automatic generation of a search query in accord-
ance with one embodiment of the present invention.

Figure 33 shows an exemplary data flow diagram of
a first ranking of data based on multiple semantic
keys in a search query in accordance with one em-
bodiment of the present invention.

Figure 34 shows an exemplary data flow diagram of
a second ranking of data based on multiple semantic
keys in a search query in accordance with one em-
bodiment of the present invention.

Figure 35 shows an exemplary diagram depicting a
ranking of data in accordance with one embodiment
of the present invention.

Figure 36 shows a flowchart of an computer-imple-
mented process for ranking data in accordance with
one embodiment of the present invention.

Figure 37 shows a flowchart of an computer-imple-
mented process for determining an ordering in ac-
cordance with one embodiment of the present inven-
tion.

Figure 38 shows an exemplary data structure includ-
ing a plurality of sets of semantic sub-keys associ-
ated with semantic keys in accordance with one em-
bodiment of the present invention.

Figure 39A shows an exemplary data structure de-
picting a first ordering of data in accordance with one
embodiment of the present invention.

Figure 39B shows an exemplary data structure de-
picting a second ordering of data in accordance with
one embodiment of the present invention.

Figure 39C shows an exemplary data structure de-
picting a third ordering of data in accordance with
one embodiment of the present invention.

Figure 40 shows a flowchart of an exemplary com-
puter-implemented process for ranking data using
an attribute associated with at least one semantic
sub-key in accordance with one embodiment of the
present invention.

Figure 41 shows an exemplary data structure includ-
ing at least one attribute associated with at least one
semantic sub-key in accordance with one embodi-
ment of the present invention.

Figure 42 shows an exemplary computer system
platform upon which embodiments of the present in-
vention may be implemented.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Reference will now be made in detail to embod-
iments of the present invention, examples of which are
illustrated in the accompanying drawings. While the
present invention will be discussed in conjunction with
the following embodiments, it will be understood that they
are not intended to limit the present invention to these
embodiments alone. On the contrary, the present inven-
tion is intended to cover alternatives, modifications, and
equivalents which may be included with the spirit and
scope of the present invention as defined by the append-
ed claims. Furthermore, in the following detailed descrip-
tion of the present invention, numerous specific details
are set forth in order to provide a thorough understanding
of the present invention. However, embodiments of the
present invention may be practiced without these specific
details. In other instances, well-known methods, proce-
dures, components, and circuits have not been described
in detail so as not to unnecessarily obscure aspects of
the present invention.
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Notation and Nomenclature

[0019] Some regions of the detailed descriptions which
follow are presented in terms of procedures, logic blocks,
processing and other symbolic representations of oper-
ations on data bits within a computer memory. These
descriptions and representations are the means used by
those skilled in the data processing arts to most effec-
tively convey the substance of their work to others skilled
in the art. In the present application, a procedure, logic
block, process, or the like, is conceived to be a self-con-
sistent sequence of steps or instructions leading to a de-
sired result. The steps are those requiring physical ma-
nipulations of physical quantities. Usually, although not
necessarily, these quantities take the form of electrical
or magnetic signals capable of being stored, transferred,
combined, compared, and otherwise manipulated in a
computer system.
[0020] It should be borne in mind, however, that all of
these and similar terms are to be associated with the
appropriate physical quantities and are merely conven-
ient labels applied to these quantities. Unless specifically
stated otherwise as apparent from the following discus-
sions, it is appreciated that throughout the present inven-
tion, discussions utilizing the terms such as "aborting,"
"accepting," "accessing," "adding," "adjusting," "analyz-
ing," "applying," "assembling," "assigning," "balancing,"
"blocking," "calculating," "capturing," "combining," "com-
paring," "collecting," "creating," "debugging," "defining,"
"depicting," "detecting," "determining," "displaying," "es-
tablishing," "executing," "filtering," "flipping," "generat-
ing," "grouping," "hiding," "identifying," "initiating," "inter-
acting," "matching," "modifying," "monitoring," "moving,"
"ordering," "outputting," "performing," "placing," "pre-
senting," "processing," "programming," "querying,"
"ranking," "removing," "repeating," "resuming," "sam-
pling," "selecting," "simulating," "sorting," "storing," "sub-
tracting," "suspending," "tracking," "transcoding," "trans-
forming," "unblocking," "using," or the like, refer to the
action and processes of a computer system, or similar
electronic computing device, that manipulates and trans-
forms data represented as physical (electronic) quanti-
ties within the computer system’s registers and memories
into other data similarly represented as physical quanti-
ties within the computer system memories or registers
or other such information storage, transmission or display
devices.

Embodiments of the Invention

[0021] Figure 1 shows exemplary system 100 for im-
plementing a search engine (e.g., an Internet-based
search engine) in accordance with one embodiment of
the present invention. As shown in Figure 1, server 110
may comprise search engine code 115 for implementing
a process of searching for webpages (e.g., in accordance
with 200 of Figure 2). Server 110 may communicate with
one or more computer systems (e.g., 120a, 120b, etc.)

via Internet 130 in one embodiment, thereby enabling
the search engine code (e.g., 115) to communicate with
one or more graphical user interfaces (e.g., 125a of com-
puter system 120a, 125b of computer system 120b, etc.).
The graphical user interfaces (e.g., 125a, 125b, etc.) may
communicate inputs (e.g., search queries input by a user,
commands to initiate a webpage search, etc.) to the
search engine code (e.g., 115), and may also display or
otherwise present outputs (e.g., results of the webpage
search, etc.) received from search engine code. In this
manner, the graphical user interfaces (e.g., 125a, 125b,
etc.) may implement a graphical user interface (e.g.,
1300 of Figures 13 and 14) for performing searches of
webpages.
[0022] Although Figure 1 shows only two computer
systems (e.g., 120a and 120b), it should be appreciated
that a larger or smaller number of computer systems may
be used in other embodiments. It should also be appre-
ciated that one or more networks, network device, etc.
may be coupled to or otherwise used to implement com-
munication between components of system 100 (e.g.,
server 110, computer system 120a, computer system
120b, etc.). It should also be appreciated that server 110
may communicate with coupled computer systems (e.g.,
120a, 120b, etc.) via an intranet (e.g., in place of internet
130, in addition to internet 130, etc.) in one embodiment.
Additionally, although only one server (e.g., 110) is de-
picted in Figure 1, it should be appreciated that system
100 may comprise a larger number of servers in other
embodiments. Further, it should be appreciated that sys-
tem 100 may comprise additional components (e.g., one
or more memories coupled to internet 130 and/or directly
to sever 110 for storing search engine code 115, for stor-
ing data accessed by server 110 and/or search engine
code 115, etc.) in other embodiments.
[0023] Figure 2 shows an exemplary flow diagram of
computer-implemented process 200 for performing web-
page searches in accordance with one embodiment of
the present invention. As the steps of process 200 are
described herein, reference will be made to exemplary
data flow diagram 300 of Figure 3, and to system 100 of
Figure 1, to provide examples and help clarify the dis-
cussion.
[0024] Turning briefly to Figure 3, a broad keyword
search may be performed by search engine 320, where
the results from the broad keyword search may be sub-
sequently filtered by filtering component 350. Filtering
component 350 may filter the search results based upon
one or more semantic keys (e.g., accessed from seman-
tic key database 342) determined based upon a focus of
the search query (e.g., used by search engine 320 to
perform the broad keyword search), where the one or
more semantic keys may have at least one associated
semantic sub-key. Accordingly, the broad keyword
search may provide more complete search results (e.g.,
omitting fewer relevant search results) which may then
be filtered (e.g., by filtering component 350) to reduce
the number of irrelevant search results and provide more
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relevant search results. The search results may then be
ranked (e.g., by ranking component 360) in one embod-
iment, thereby generating ranked search results which
are more complete and relevant than those produced by
conventional search engines.
[0025] As shown in Figure 2, step 210 involves access-
ing a webpage search query. The webpage search query
(e.g., 310) may be input to a search engine (e.g., 320) in
one embodiment. The search query (e.g., 310) may com-
prise at least one word and/or at least one phrase. Ad-
ditionally, in one embodiment, the search query (e.g.,
310) may comprise at least one operator (e.g., "and,"
"or," etc.) and/or other data for controlling the search per-
formed by the search engine (e.g., 320).
[0026] Step 220 involves determining a focus of the
webpage search query. Step 220 may be performed by
a grammatical analyzer (e.g., 330) operable to access
the search query (e.g., 310) and output a search query
focus (e.g., 335) in one embodiment. The focus of the
search query may comprise a keyword or phrase of the
search query which relates to the information desired by
the user inputting the search query. Additionally, where
the search query is a question, the focus of the query
may comprise a keyword or phrase of the search query
which may be used to determine the form and/or content
of an answer. For example, if the search query were the
question "how tall is the Eiffel Tower," then the focus of
the search query may be determined to be the keyword
"tall" which relates to a distance. As such, the answer
may comprise a distance relating to the height of the Eiffel
Tower. As another example, if the search query were the
question "which countries border the United States," then
the focus of the search query may be determined to be
the keyword "countries." As such, the answer may com-
prise a listing of countries which border the United States.
[0027] As shown in Figure 2, step 230 involves deter-
mining a semantic key based upon the focus. In one em-
bodiment, step 230 may be performed in accordance with
process 400 of Figure 4. As shown in Figure 4, step 410
involves accessing a focus (e.g., 335) of a webpage
search query (e.g., 310). Step 420 involves determining
which semantic key is to be associated with the focus.
The semantic key may be determined (e.g., by semantic
key generator 340) by comparing the focus (e.g., 335)
with possible semantic keys (e.g., stored in semantic key
database 342) in one embodiment. Upon finding a match
between the focus (e.g., 335) and a semantic key (e.g.,
510), or an association between the two, the matched
and/or associated semantic key (e.g., 510) may be des-
ignated as the semantic key for that focus.
[0028] For example, if the focus (e.g., 335) is "country,"
then a semantic key (e.g., 510 as shown in Figure 5)
associated with a list of countries (e.g., semantic
sub-keys 520) may be associated with the focus (e.g.,
335). The semantic key (e.g., 510) and/or related seman-
tic sub-keys (e.g., 520) may be organized in a hierarchy
with one or more nodes (e.g., semantic key 510 is a su-
perior or parent node, while semantic sub-keys 520 are

child nodes of the parent node associated with semantic
key 510) in one embodiment. Further, one or more of the
semantic sub-keys (e.g., 520) may comprise a hyponym
(e.g., semantic key 510 comprises the heading "coun-
tries" while semantic sub-keys 520 comprise a listing or
index of countries) of a semantic key (e.g., 510).
[0029] As another example, if the focus (e.g., 335) is
"tall," then a semantic key (e.g., 610 as shown in Figure
6) associated with distance (e.g., semantic sub-keys 620)
may be associated with the focus (e.g., 335). The se-
mantic key (e.g., 510) and/or related semantic sub-keys
(e.g., 520) may be organized in a hierarchy with one or
more nodes (e.g., semantic key 610 is a superior or par-
ent node of semantic sub-keys 620, semantic sub-key
621 is a superior or parent node of semantic sub-keys
623, and semantic sub-key 622 is a superior or parent
node of semantic sub-keys 624) in one embodiment. Fur-
ther, one or more of the semantic sub-keys (e.g., 620)
may comprise a hyponym (e.g., semantic key 610 com-
prises the heading "distance" while semantic sub-keys
620 comprise different units of distance) of a semantic
key (e.g., 610).
[0030] In one embodiment, step 420 may involve de-
termining at least one alternative version of a semantic
key. For example, the semantic key "nation" could be
determined in step 420 for the semantic key "country."
As another example, the semantic keys "cost," "expense"
and/or "money" could be determined for the semantic
key "price."
[0031] In one embodiment, semantic keys and seman-
tic sub-keys may include other types of data. For exam-
ple, "email address" (e.g., "electronic mail address" or
the like) may be a semantic key, where the corresponding
semantic sub-keys may include at least one email ad-
dress. As another example, "address" (e.g., a physical
address including a street name, street number, city,
state, nation, etc.) may be a semantic key, where the
corresponding semantic sub-keys may include at least
one address. As yet another example, "phone number"
(e.g., a telephone number, cellular phone number, etc.)
may be a semantic key, where the corresponding seman-
tic sub-keys may include at least one phone number. As
a further example, "fax number" (e.g., "facsimile number"
or the like) may be a semantic key, where the correspond-
ing semantic sub-keys may include at least one fax
number. And as another example, a semantic key may
be a concept (e.g., significance, meaning, reason/cause,
sentiment, a positive word, a negative word, location, a
method, etc.), where the corresponding semantic sub-
keys may include at least one word related to the concept.
[0032] In one embodiment, a semantic sub-key may
be determined in step 420 by indexing semantic key da-
tabase 342 using a semantic key (e.g., determined based
on search query focus 335). Semantic key database 342
may include at least one respective semantic sub-key
corresponding to each semantic key. Semantic key da-
tabase 342 may also include at least one respective doc-
ument (e.g., a webpage, electronic document or file, ad-
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vertising content, etc.) or identifier thereof corresponding
to each semantic key and/or each semantic sub-key
(e.g., as shown in Figure 19). In one embodiment, se-
mantic key database 342 may include at least one re-
spective location (e.g., within a document) corresponding
to each semantic key and/or each semantic sub-key
(e.g., as shown in Figure 19). And in one embodiment,
semantic key database 342 may include at least one re-
spective attribute corresponding to each semantic key
and/or each semantic sub-key (e.g., as shown in Figure
24).
[0033] As shown in Figure 4, step 430 involves output-
ting semantic sub-keys (e.g., 520, 620, etc.) associated
with the semantic key (e.g., 510, 610, etc.) determined
in step 420. The semantic sub-keys (e.g., 345) may be
output by a semantic key generator (e.g., 340) as shown
in Figure 3. Additionally, in one embodiment, semantic
sub-keys 345 may comprise one or more of semantic
sub-keys 520 and/or 620 (e.g., depending upon the at
least one respective semantic key assigned to the focus
(e.g., 335) of the search query (e.g., 310).
[0034] The semantic sub-keys (e.g., 345) output by the
semantic key processor (e.g., 340) may be controlled by
input 347 in one embodiment. Input 347 may comprise
a user input, system-generated input, etc. For example,
inputs 347 may select at least one semantic key (e.g.,
510, 610, etc.) and/or at least one semantic sub-key (e.g.,
345, 520, 620, etc.) for output by semantic key processor
340, where the selection of the semantic sub-keys may
be input to a graphical user interface (e.g., 125a, 125b,
etc.) in one embodiment. As such, inputs 347 may enable
a user to configure and/or refine the search query (e.g.,
310) in one embodiment, thereby further enabling a user
to configure or refine the searches performed by search
engine 320 as discussed below.
[0035] Turning back to Figure 2, step 240 involves per-
forming a webpage search using the webpage search
query (e.g., accessed in step 210). The webpage search
may comprise a keyword search (e.g., based upon one
or more keywords of the search query). And in one em-
bodiment, the webpage search may comprise a keyword
search of any well-known fashion. Additionally, the
search may be performed by a search engine (e.g., 320)
operable to access the search query (e.g., 310) and out-
put search results (e.g., keyword search results 322). In
one embodiment, the webpage search may be performed
by any well-known, keyword-based search engine. The
search engine (e.g., 322) may be implemented by search
engine code (e.g., 115 of Figure 1), and the search query
(e.g., 310) may be input to a graphical user interface (e.g.,
125a, 125b, etc.) and communicated to a computer sys-
tem (e.g., server 110) which accesses and/or executes
the search engine code (e.g., 115).
[0036] Step 250 involves accessing the webpage
search results generated during the webpage search
(e.g., performed in step 240). The webpage search re-
sults (e.g., keyword search results 322) may be accessed
by a filtering component (e.g., 350) in one embodiment.

[0037] As shown in Figure 2, step 260 involves filtering
the webpage search results (e.g., 322) using a semantic
sub-key (e.g., 345, 520, 620, etc.) associated with the
semantic key (e.g., determined in step 230). In one em-
bodiment, step 260 may be performed in accordance with
process 700 of Figure 7A. As shown in Figure 7A, step
710 involves performing an additional webpage search
using at least one semantic sub-key (e.g., 345, 520, 620,
etc.) as a new webpage search query. The additional
webpage search may be performed by a search engine
(e.g., 320) operable to access the at least one semantic
sub-key (e.g., 345, 520, 620, etc.) and generate the ad-
ditional webpage search results (e.g., semantic sub-key
search results 324).
[0038] Keyword search results (e.g., 322) may be com-
pared with the additional webpage search results (e.g.,
324) generated based upon the at least one semantic
sub-key (e.g., 345, 520, 620, etc.). Step 730 involves
identifying at least one webpage common to the keyword
search results (e.g., 322) and the additional webpage
search results (e.g., 324). Steps 720 and 730 may be
performed by a filtering component (e.g., 350) operable
to access the keyword search results (e.g., 322) and the
additional webpage search results (e.g., 324) in one em-
bodiment.
[0039] As shown in Figure 7A, step 740 involves des-
ignating the at least one common webpage as the filtered
webpage search results (e.g., those generated as a result
of the filtering in step 260). In one embodiment, the fil-
tered webpage search results (e.g., 355) may be output
by a filtering component (e.g., 350). In this manner, em-
bodiments may filter irrelevant webpages (e.g., those not
comprising at least one semantic sub-key) from the
search results (e.g., 355), while maintaining the relevant
webpages (e.g., those which comprise at least one se-
mantic sub-key).
[0040] Although the filtering performed in step 260 has
been described in terms of the steps of exemplary proc-
ess 700, it should be appreciated that other filtering
mechanisms may be performed in other embodiments.
For example, each webpage of the results of the keyword
search (e.g., 322) may be searched for the semantic
sub-keys (e.g., 345, 520, 620, etc.). If a webpage does
not contain at least one of the semantic sub-keys (e.g.,
345, 520, 620, etc.), then the webpage may be discarded
or excluded from the filtered webpage search results
(e.g., 355) in one embodiment. In this manner, the filtered
webpage search results (e.g., 355) may comprise web-
pages which contain at least one of the semantic sub-
keys (e.g., 345, 520, 620, etc.). Alternatively, other filter-
ing mechanisms may be used in other embodiments to
strip irrelevant webpages (e.g., those not intended or de-
sired by search query 310) while maintaining relevant
webpages (e.g., those intended or desired by search
query 310).
[0041] Figure 7B shows exemplary block diagram 750
depicting a webpage search filtering mechanism in ac-
cordance with one embodiment of the present invention.
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As shown in Figure 7B, search results 322 may comprise
webpages A through E, while search results 324 com-
prise webpages D through H. In one embodiment, key-
word search results 322 may include webpages identi-
fied, located, etc. in response to a keyword search. Ad-
ditionally, semantic sub-key search results 324 may in-
clude webpages identified, located, etc. in response to a
webpage search with a search query including one or
more semantic sub-keys (e.g., 345, 520, 620, etc.).
[0042] Search results 322 may then be filtered by com-
paring search results 322 and 324 (e.g., as described in
step 720 of process 700 of Figure 7A) and identifying at
least one webpage shared by both search results 322
and 324 (e.g., as described in step 730 of process 700
of Figure 7A). As depicted in Figure 7B, the comparison
of search results 322 with search results 324 may be
depicted by the overlapping of the search results (e.g.,
322 and 324). The overlapped area (e.g., comprising
webpage D and E) may indicate that webpages D and E
are members of both search results 322 and search re-
sults 324. Once the webpages (e.g., webpages D and E)
shared by both search results 322 and 324 are identified,
they may be designated as filtered search results 355
(e.g., as described with respect to step 740 of process
700 of Figure 7A).
[0043] It should be appreciated that search results 322
and/or search results 324 may comprise an aggregation
of one or more subsets of search results. For example,
where multiple semantic sub-key searches are per-
formed (e.g., where a semantic key associated with focus
335 of search query 310 has more than one semantic
sub-key 345 associated therewith), the search results
from each search may be combined. For example,
search results 324 may comprise search results from a
first semantic sub-key search (e.g., using a first semantic
sub-key as the search query), search results from a sec-
ond semantic sub-key search (e.g., using a second se-
mantic sub-key as the search query), and search results
from a third semantic sub-key search (e.g., using a third
semantic sub-key as the search query). In other embod-
iments, a larger or smaller number of search results may
be combined to form search results 324. In this manner,
each webpage of the output search results (e.g., 355)
may comprise at least one semantic sub-key (e.g., 345,
520, 620, etc.), thereby increasing the number of relevant
results given the association (e.g., via the semantic key)
of the semantic sub-key (e.g., 345) to the focus (e.g.,
355) of the search query (e.g., 310).
[0044] Turning back to Figure 2, step 260 may be per-
formed in accordance with process 800 of Figure 8A in
one embodiment. Figure 8B will be described in conjunc-
tion with Figure 8A below.
[0045] As shown in Figure 8A, step 810 involves gen-
erating text for each of the keyword search results (e.g.,
322). The text (e.g., 860) may be generated by a filtering
component (e.g., 350) in one embodiment. Additionally,
the text (e.g., 860) may comprise a title of the at least
one webpage of the keyword search results (e.g., 322),

portions of the bodies or content of the at least one web-
page of the keyword search results (e.g., 322), an iden-
tifier or other reference to the at least one webpage of
the keyword search results (e.g., 322), some combination
thereof, etc. For example, as shown in Figure 8B, text
860 may include text for each of webpages A through C
of keyword search results 322.
[0046] Step 820 involves comparing the respective text
for each of the keyword search results with the sub-keys.
For example, as shown in Figure 8B, semantic sub-keys
345 may include sub-keys W through Z which may be
compared (e.g., by comparator 870) to the text (e.g., 860)
generated based from the keyword search results (e.g.,
322). Comparator 870 may be implemented by filtering
component 350 (e.g., which accesses semantic sub-
keys 345 from semantic key processor 340 as depicted
in Figure 3 by dashed arrow 348) in one embodiment.
The comparison may involve searching text 860 for each
of sub-keys 345 individually (e.g., search text 860 for
sub-key W, then search text 860 for sub-key X, etc.) until
a match is found, or alternatively, may involve searching
text 860 for each of sub-keys 345 in parallel (e.g., search
text 860 for sub-key W through Z at the same time) to
determine if a match is found. Additionally, the compar-
ison may be a text-to-text comparison where sub-keys
345 are text.
[0047] As shown in Figure 8A, step 830 involves iden-
tifying at least one respective text (e.g., corresponding
to one or more webpages of keyword search results 322)
with at least one sub-key (e.g., 345). For example, as
shown in Figure 8B, comparison results 880 (e.g., output
by comparator 870) may include text associated with
webpages B and C, where the text of webpage B includes
sub-keys W and X and the text of webpage C includes
sub-key X. The text of webpage A may not include any
of sub-keys W through Z in one embodiment, and there-
fore, may not be included in comparison results 880.
Thus, the text corresponding to webpages B and C may
be identified (e.g., by comparison results 880) in step 830.
[0048] Step 840 involves designating at least one web-
page of the keyword search results corresponding to the
at least one filtered text as the filtered webpage search
results. For example, as shown in Figure 8B, where com-
parison results 880 include text for webpages B and C,
then webpages B and C from keyword search results 322
may be designated as the filtered search results (e.g.,
355).
[0049] And in one embodiment, step 840 may include
prioritizing or otherwise ranking the designated webpag-
es (e.g., related to or identified using comparison results
880) above other webpages of keyword search results
322 which do not include one or more of sub-keys 345.
In this manner, step 840 may implement a pre-ranking
step (e.g., performed before ranking in step 270 of Figure
2). For example, referring to Figure 8B, webpages B and
C (which include one or more sub-keys 345) may be
ranked ahead of webpage A (which does not include at
least one of sub-keys 345). Thus, filtered search results
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355 may include even webpages without at least one
semantic sub-key 345 in one embodiment.
[0050] Turning back to Figure 2, step 270 involves
ranking the filtered webpage search results (e.g., 355).
The filtered search results (e.g., 355) may be ranked by
a ranking component (e.g., 360 of Figure 3), thereby gen-
erating ranked search results (e.g., 365), in one embod-
iment. Additionally, in one embodiment, step 270 may be
performed in accordance with one or more of exemplary
processes 900-1100 of Figures 9-11, respectively.
[0051] Figure 9 shows an exemplary flow diagram of
computer-implemented process 900 for ranking web-
page search results in accordance with a semantic
sub-key frequency in accordance with one embodiment
of the present invention. As shown in Figure 9, step 910
involves determining the frequency of the semantic sub-
keys in each webpage of the filtered search results (e.g.,
355). In one embodiment, the semantic sub-key frequen-
cy for each webpage may be determined based upon the
total number of instances of all semantic sub-keys (e.g.,
245, 520, 620, etc.) of each webpage of the search results
(e.g., 355). For example, if webpage X comprises 30 in-
stances of semantic sub-key 1 and 40 instances of se-
mantic sub-key 2, then the semantic sub-key frequency
for webpage X may be 70 (e.g., the sum of 30 and 40)
in one embodiment. Alternatively, the semantic sub-key
frequency for each webpage may be determined based
upon the number of instances of one or more selected
semantic sub-keys (e.g., 245, 520, 620, etc.) of each
webpage of the search results (e.g., 355). For example,
the semantic sub-key frequency for webpage X may be
30 if semantic sub-key 1 is used to determine the seman-
tic sub-key frequency. Alternatively, the semantic sub-
key frequency for webpage X may be 40 if semantic sub-
key 2 is used to determine the semantic sub-key frequen-
cy.
[0052] Step 920 involves adjusting the respective se-
mantic sub-key frequency of each webpage based upon
the respective size of each webpage and/or the frequen-
cy of the semantic sub-keys within the semantic sub-key
index (e.g., stored within semantic key database 342).
For example, the semantic sub-key frequency for each
webpage of the search results may be scaled (e.g., di-
vided) by a factor associated with its respective webpage
size (e.g., number of words, number of lines, frame size,
etc.) in one embodiment. Alternatively, the semantic sub-
key frequency for each webpage of the search results
may be scaled by the frequency of its respective semantic
sub-key (e.g., the semantic sub-key used to produce the
search results comprising the webpage) within the se-
mantic sub-key index (e.g., the collection of semantic
sub-keys associated with a given semantic key). For ex-
ample, if a semantic sub-key appears three times within
a given semantic sub-key index (e.g., each instance un-
der a different sub-node within the index associated with
a semantic key), then the semantic sub-key frequency
for each webpage search result associated with that se-
mantic sub-key may be scaled (e.g., divided) by a factor

(e.g., three) associated with the frequency of the seman-
tic sub-key within the semantic sub-key index. And in
other embodiments, step 920 may be omitted.
[0053] As shown in Figure 9, step 930 involves ranking
the webpages of the filtered search results based upon
the respective semantic sub-key frequency of each web-
page. For example, if webpage X has a semantic sub-
key frequency (e.g., non-scaled as determined in step
910 and/or scaled as determined in step 920) of 70, while
webpage Y has a semantic sub-key frequency of 80, then
webpage Y may be ranked ahead of webpage X in one
embodiment. In this case, a higher semantic sub-key fre-
quency of webpage Y may indicate that webpage Y is
more relevant to the search query (e.g., 310) than web-
page X in one embodiment, hence the higher ranking of
webpage Y with respect to webpage X.
[0054] Figure 10 shows an exemplary flow diagram of
computer-implemented process 1000 for ranking web-
page search results in accordance with a keyword fre-
quency in accordance with one embodiment of the
present invention. As shown in Figure 10, step 1010 in-
volves determining the frequency of the webpage search
query keywords (e.g., of search query 310) in each web-
page of the filtered search results (e.g., 355). In one em-
bodiment, the keyword frequency for each webpage may
be determined based upon the total number of instances
of all search query keywords of each webpage of the
search results (e.g., 355). For example, if webpage X
comprises 10 instances of keyword 1 and 50 instances
of keyword 2, then the keyword frequency for webpage
X may be 60 (e.g., the sum of 10 and 50) in one embod-
iment. Alternatively, the keyword frequency for each web-
page may be determined based upon the number of in-
stances of one or more selected search query keywords
of each webpage of the search results (e.g., 355). For
example, the keyword frequency for webpage X may be
10 if keyword 1 is used to determine the keyword fre-
quency. Alternatively, the keyword frequency for web-
page X may be 50 if keyword 2 is used to determine the
keyword frequency.
[0055] Step 1020 involves adjusting the respective
keyword frequency of each webpage based upon the re-
spective size of each webpage and/or the frequency of
one or more keywords within the search query (e.g., 310).
For example, the keyword frequency for each webpage
of the search results may be scaled (e.g., divided) by a
factor associated with its respective webpage size (e.g.,
number of words, number of lines, frame size, etc.) in
one embodiment. Alternatively, the keyword frequency
for each webpage of the search results may be scaled
by the frequency of one or more keywords within the
search query. For example, if a keyword appears three
times within the search query, then the keyword frequen-
cy for each webpage search result comprising the key-
word may be scaled (e.g., divided) by a factor (e.g., three)
associated with the frequency of the keyword within the
search query (e.g., 310). And in other embodiments, step
1020 may be omitted.
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[0056] As shown in Figure 10, step 1030 involves rank-
ing the webpages of the filtered search results based
upon the respective keyword frequency of each web-
page. For example, if webpage X has a keyword frequen-
cy (e.g., non-scaled as determined in step 1010 and/or
scaled as determined in step 1020) of 60, while webpage
Y has a keyword frequency of 90, then webpage Y may
be ranked ahead of webpage X in one embodiment. In
this case, a higher keyword frequency of webpage Y may
indicate that webpage Y is more relevant to the search
query (e.g., 310) than webpage X in one embodiment,
hence the higher ranking of webpage Y with respect to
webpage X.
[0057] Figure 11 shows an exemplary flow diagram of
computer-implemented process 1100 for ranking web-
page search results in accordance with a proximity of
semantic sub-keys and search query keywords in ac-
cordance with one embodiment of the present invention.
As shown in Figure 11, step 1110 involves determining
at least one proximity of semantic sub-keys (e.g., 345,
520, 620, etc.) to webpage search query keywords in
each webpage of the filtered search results (e.g., 355).
In one embodiment, the proximity may be determined by
calculating the "distance" or other measure of proximity
between two semantic sub-keys, between two keywords,
between a semantic sub-key and a keyword, some com-
bination thereof, etc. The measure of proximity may be
determined based upon a sequential word ordering as
discussed with respect to Figure 12 in one embodiment.
[0058] Figure 12 shows exemplary word sequential or-
dering 1200 of webpage content which may be used to
determine proximity between two portions of the web-
page in accordance with one embodiment of the present
invention. As shown in Figure 12, row 1210 comprises a
sequential ordering of the words of the webpage, row
1220 comprises semantic sub-keys (e.g., S1 and S2) and
keywords (e.g., K1 and K2) associated with one or more
respective words of the webpage, and rows 1230 com-
prise four "hotspots" representing a collection of localized
semantic sub-keys and/or keywords for which a proximity
is determined. In one embodiment, a hotspot may com-
prise all of the semantic sub-keys (e.g., S1 and S2) and
all of the keywords (e.g., K1 and K2) found in the web-
page. In other embodiments, a hotspot may comprise
less than all of the semantic sub-keys and/or keywords
found in the webpage. Additionally, in one embodiment,
multiple overlapping hotspots may be assigned a single
proximity (e.g., equal to largest proximity of each individ-
ual overlapping hotspot, equal to smallest proximity of
each individual overlapping hotspot, etc.).
[0059] The proximity for a given hotspot may be cal-
culated by the number of word which the hotspot spans.
For example, hotspot 1 may comprise a proximity of 5
(e.g., since it spans from word 2 to word 6), hotspot 2
may comprise a proximity of 4 (e.g., since it spans from
word 4 to word 7), hotspot 3 may comprise a proximity
of 5 (e.g., since it spans from word 42 to word 46), and
hotspot 4 may comprise a proximity of 6 (e.g., since it

spans from word 82 to word 87). In one embodiment, a
single proximity (e.g., the highest proximity, the lowest
proximity, an average proximity, etc.) may be assigned
to each webpage in step 1110.
[0060] As shown in Figure 11, step 1120 involves ad-
justing the at least one proximity of each webpage based
upon the respective size of each webpage. For example,
the proximity for each webpage of the search results may
be scaled (e.g., divided) by a factor associated with its
respective webpage size (e.g., number of words, number
of lines, frame size, etc.) in one embodiment. Addition-
ally, in one embodiment, a single proximity (e.g., the high-
est scaled proximity, the lowest scaled proximity, an av-
erage scaled proximity, etc.) may be assigned to each
webpage in step 1120 (e.g., if a single proximity was not
selected for each webpage in step 1110).
[0061] Step 1130 involves ranking the webpages of
the filtered search results based upon the at least one
respective proximity of each webpage. For example, if
webpage X has a proximity (e.g., non-scaled as deter-
mined in step 1110 and/or scaled as determined in step
1120) of 6, while webpage Y has a proximity of 4, then
webpage Y may be ranked ahead of webpage X in one
embodiment. In this case, a lower proximity of webpage
Y may indicate that webpage Y is more relevant to the
search query (e.g., 310) than webpage X in one embod-
iment, hence the higher ranking of webpage Y with re-
spect to webpage X.
[0062] Turning back to Figure 2, step 280 involves out-
putting the webpage search results. The search results
output in step 280 may comprise filtered search results
(e.g., accessed from filtering component 350 without
ranking as depicted by arrow 352 of Figure 3) or ranked
search results (e.g., accessed from ranking component
360). Additionally, in one embodiment, the outputting per-
formed in step 280 may comprise outputting graphical
data (e.g., search result output for presentation 275 gen-
erated by graphical data generator 370) based upon the
search results (e.g., 355 or 365). For example, the search
results may be transformed (e.g., by graphical data gen-
erator 370) into a format (e.g., C, C++, Java, HTML, etc.)
operable to be displayed by a computer system applica-
tion (e.g., a web browser, etc.), where the displayed in-
formation may comprise a graphical user interface (e.g.,
125a, 125b, 1300, etc.) in one embodiment.
[0063] As shown in Figure 3, the search result output
(e.g., 375) may be configured or controlled by input 377,
where input 377 may comprise a user input, system-gen-
erated input, etc. In one embodiment, information asso-
ciated with one or more webpages of the search results
(e.g., 355, 365, etc.) may be hidden or not displayed in
response to input 377. For example, input 377 may com-
prise a selection of at least one semantic key and/or at
least one semantic sub-key, where information associ-
ated with a selected semantic key and/or semantic sub-
key may be included in output 372 for display, while in-
formation associated with a non-selected semantic key
and/or semantic sub-key may be excluded from output
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372 (e.g., for effectively hiding or not displaying that in-
formation).
[0064] Figure 13 shows exemplary on-screen graphi-
cal user interface (GUI) 1300 for performing webpage
searches in accordance with one embodiment of the
present invention. As shown in Figure 13, GUI 1300 may
comprise region 1310 for entering search queries. For
example, a user may enter the following search query
(e.g., 310) as depicted in Figure 13: "How tall is the Eiffel
Tower?" The search query may comprise a question. Al-
ternatively, the search query may comprise a series of
keywords and/or phrases. Additionally, in one embodi-
ment, the search query (e.g., 310) entered into region
1310 may comprise at least one operator (e.g., "and,"
"or," etc.) and/or other data for controlling the search per-
formed by the search engine (e.g., 320).
[0065] GUI 1300 may also comprise graphical object
1320 for initiating a webpage search based upon the
search query (e.g., 310) entered into region 1310. In re-
sponse to interaction (e.g., moving a mouse pointer or
cursor over graphical object 1320 and clicking a button
on the mouse) with graphical object 1320, the webpage
search may be conducted and results of the search may
be displayed in other regions of GUI 1300 (e.g., as de-
picted in Figure 14).
[0066] Figure 14 shows exemplary on-screen GUI
1300 for performing webpage searches with search re-
sults displayed in accordance with one embodiment of
the present invention. As shown in Figure 14, region 1330
may display a portion of search result output 375 com-
prising one or more answers (e.g., 1332 and 1334) to a
question entered in region 1310. The answer may com-
prise a first portion which comprises a numerical value
(e.g., 324, 1063, etc.) extracted from one or more of the
webpages of the search results (e.g., 355, 365, etc.).
Additionally, the answer may comprise a second portion
(e.g., the units "meters" and "feet") which may corre-
spond to the first portion. The second portion may also
be associated with a semantic sub-key (e.g., 345, 520,
620, etc.). Further, in one embodiment, the first portion
may be derived from a webpage of the search results
(e.g., 355, 365, etc.) associated with the semantic sub-
key (e.g., which is also associated with the second por-
tion).
[0067] In one embodiment, where the focus (e.g., 335)
of a search query (e.g., 310) relates to a number (e.g.,
relating to distance, height, etc.), then it may be deter-
mined that the answer (e.g., displayed in region 1330)
may comprise a number (e.g., forming the first portion of
the answer). As such, one or more numbers (e.g., 324,
1063, etc.) may be extracted from the search results (e.g.,
355, 365, etc.) and paired with an appropriate modifier
(e.g., related to a semantic sub-key used to filter and/or
generate the search results). The number may be located
in close proximity to the modifier or the semantic sub-key
corresponding thereto (e.g., determined by a sequential
word ordering as discussed with respect to Figure 12).
For example, if the number "1063" is commonly found in

the search results (e.g., related to the Eiffel Tower) within
a few words of the word "feet," then the number "1063"
may be selected to be paired with the modifier "feet" for
display in region 1330. Additionally, where multiple num-
bers are found in the search results near a modifier or a
semantic sub-key corresponding thereto, then the more
frequently occurring number may be selected to be
paired with the modifier and displayed in region 1330.
[0068] As a further example, the search query (e.g.,
310) entered in region 1310 may comprise the following
question: "Which countries border the United States?"
The focus (e.g., 335) of the search query (e.g., 310) may
be determined to be the word "country," and thus, the
semantic sub-keys (e.g., 345, 520, 620, etc.) for the
search may comprise a list of countries (e.g., as depicted
in Figure 5). In one embodiment, the semantic sub-keys
(e.g., 345, 520, 620, etc.) associated with the webpages
from the search results (e.g., 355, 365, etc.) with the high-
est rankings may be selected for display within region
1330 of GUI 1300. For example, a large majority of the
highest ranked webpages may comprise the semantic
sub-keys "Canada" and "Mexico," and thus, the words
"Canada" and "Mexico" may be selected as answers to
the question presented in the search query (e.g., 310)
and consequently be displayed in region 1330.
[0069] Each of the answers displayed in region 1330
may be hyperlinked in one embodiment. As such, upon
interacting with one of the answers displayed in region
1330, one or more webpages related to an activated an-
swer may be displayed (e.g., to provide additional infor-
mation related to the search query and/or the specific
answer which was interacted with). Further, in one em-
bodiment, the webpages brought up in response to in-
teraction with an answer displayed in region 1330 may
comprise at least one highlighted semantic sub-key
and/or at least one highlighted keyword. As such, em-
bodiments enable relevant information in the webpages
to be more quickly located.
[0070] As shown in Figure 13, region 1340 may com-
prise a listing of webpages (e.g., 1342-1346) generated
from search result output 375. The webpages may com-
prise filtered search results (e.g., 355) and/or ranked
search results (e.g., 365). In this manner, the listing of
webpages in region 1340 may be ordered in accordance
with the ranked search results (e.g., 365 output by rank-
ing component 360). Additionally, one or more of the web-
pages may be hyperlinked in one embodiment. As such,
upon interacting with one of the webpages displayed in
region 1340, one or more additional webpages (e.g., re-
lated to the activated webpage listed in region 1340) may
be displayed (e.g., to provide additional information re-
lated to the search query and/or the webpage which was
interacted with).
[0071] Region 1340 may also comprise additional in-
formation 1343-1347, each related to a respective web-
page listed in region 1340. Additional information
1343-1347 may comprise one or more words, phrases,
passages, etc. of each respective webpage. Additionally,
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additional information 1343-1347 may comprise at least
one highlighted semantic sub-key and/or at least one
highlighted keyword. As such, embodiments enable rel-
evant information in the webpages (e.g., listed in region
1340) to be more quickly located.
[0072] As shown in Figure 14, GUI 1300 may also com-
prise region 1350 for displaying semantic keys and/or
semantic sub-keys (e.g., used to generate search results
displayed in region 1330 and/or region 1340). In one em-
bodiment, at least one interactive graphical object (e.g.,
1351-1355) may be displayed in region 1350, where each
interactive graphical object may correspond to a seman-
tic key and/or a semantic sub-key. The interactive graph-
ical objects (e.g., 1351-1355) may be used to select or
de-select a semantic key and/or a semantic sub-key. In
one embodiment, selection of a semantic key and/or se-
mantic sub-key may cause search results associated
with the selected semantic key and/or semantic sub-key
to be displayed in region 1330 and/or region 1340. Ad-
ditionally, de-selection of a semantic key and/or semantic
sub-key may cause search results associated with the
selected semantic key and/or semantic sub-key to be
hidden or not displayed (e.g., in region 1330 and/or region
1340). In this manner, in one embodiment, selection of
interactive graphical object 1354 (e.g., associated with
the semantic sub-key labeled "feet") and interactive
graphical object 1355 (e.g., associated with the semantic
sub-key labeled "meters") may cause the answers relat-
ed to the respective semantic sub-keys to be displayed
in region 1330. Additionally, selection of interactive
graphical object 1354 and interactive graphical object
1355 may cause one or more webpages related to the
related to the respective semantic sub-keys to be dis-
played in region 1340.
[0073] Interactive graphical objects (e.g., 1351-1355)
displayed in region 1350 of GUI 1300 may be used to
input or otherwise communicate input 377 (e.g., to a
graphical data generator). In this manner, the interactive
graphical objects may be used to alter the display of the
search results (e.g., 375) without initiating a new web-
page search in one embodiment.
[0074] Alternatively, the interactive graphical objects
may also be used to initiate a new webpage search in
one embodiment. For example, de-selection of a graph-
ical object associated with a given semantic sub-key may
cause the output of semantic sub-keys 345 (e.g., by se-
mantic key processor 340) without the given semantic
sub-key, which may in turn cause the semantic sub-key
search results (e.g., 324) to be output (e.g., by search
engine 320) without search results associated with the
given semantic sub-key, and which in turn may affect the
search results accessed and/or output by other compo-
nents (e.g., filtering component 350, ranking component
360, graphical data generator 370, etc.). Accordingly, al-
tering the active semantic sub-keys (e.g., by selecting or
deselecting at least one semantic sub-key) displayed in
region 1350 may alter the display of search results (e.g.,
375) by generating a new webpage search (e.g., per-

formed by search engine 320).
[0075] Interaction with an interactive graphical object
associated with a superior or parent node may select or
de-select all child nodes in one embodiment. For exam-
ple, interaction with interactive graphical object 1351 may
select or de-select all other semantic sub-keys displayed
below interactive graphical object 1351 (e.g.,
1352-1355). Additionally, interaction with interactive
graphical object 1352 may select or de-select all other
semantic sub-keys displayed below interactive graphical
object 1352 and above interactive graphical object 1353
(e.g., 1354).
[0076] GUI 1300 may also comprise graphical object
1360 for updating the display of search results (e.g., 375)
displayed in region 1330 and/or 1340. For example, in
response to activating or deactivating a semantic sub-key
displayed in region 1350, interaction with graphical object
1360 may update the display of search results (e.g., 375)
displayed in region 1330 and/or 1340 without initiating a
new webpage search (e.g., communicating input 377
with the new semantic sub-key configuration for altering
search result output 375) in one embodiment. Alterna-
tively, in response to activating or deactivating a semantic
sub-key displayed in region 1350, interaction with graph-
ical object 1360 may update the display of search results
(e.g., 375) displayed in region 1330 and/or 1340 by ini-
tiating a new webpage search (e.g., based upon the new
semantic sub-key configuration indicated by interactive
graphical objects 1351-1355 of region 1350) in one em-
bodiment. Further, it should be appreciated that the dis-
play of search results in GUI 1300 may be updated (e.g.,
with or without initiation of a new search) automatically
(e.g., without interaction with graphical object 1360) in
response to interaction with one or more interactive
graphical objects (e.g., 1351-1355) displayed in region
1350 of GUI 1300.
[0077] Figure 15 shows exemplary data flow diagram
1500 of the performance of a search in accordance with
one embodiment of the present invention. As shown in
Figure 15, a search may be performed by search engine
320 based on search query input 310. Search engine
320 may perform the search by indexing inverted index
1510 (e.g., using the search query input 310) to generate
keyword search results 322. Inverted index 1510 may be
a data structure including a plurality of words (e.g., se-
mantic keys or a portion thereof, semantic sub-keys or a
portion thereof, words which are not semantic keys,
words which are not semantic sub-keys, etc.) and at least
one respective document (or document identifier) corre-
sponding to each word (e.g., as shown in Figure 18).
[0078] Grammatical analyzer 330 may generate
search query focus 335 based on search query input
(e.g., as described above with respect to Figure 2, Figure
3, etc.). Semantic key processor 340 may output data
1545 (e.g., at least one document identifier, at least one
complete document, at least one portion of at least one
document, other information associated with at least one
document, some combination thereof, etc.) based on
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search query focus 335 and/or input 347. For example,
semantic key processor 340 may determine a semantic
key associated with search query focus 335, where the
semantic key may be used to index semantic key data-
base 342 to return data 1545 associated with the seman-
tic key and/or at least one semantic sub-key associated
with the semantic key.
[0079] Filtering component 350 may use data 1545 to
filter keyword search results 322 and generate filtered
keyword search results 355. For example, search results
may be removed from keyword search results 322 which
are not associated with data 1545. As another example,
search results may be removed from keyword search
results 322 which do not include at least a portion of data
1545. And as a further example, search results may be
removed from keyword search results 322 which do not
include the semantic key (e.g., associated with search
query focus 335) and/or at least one semantic sub-key
associated with the semantic key.
[0080] The filtered search results may then be ranked
by ranking component 360 to generate ranked search
results 365 (e.g., as discussed above with respect to Fig-
ure 2, Figure 3, Figure 7A, Figure 7B, Figure 8A, Figure
8B, etc.). The ranking may be performed using data 1545
in one embodiment. And in one embodiment, the ranking
may be performed using the semantic key (e.g., associ-
ated with search query focus 335) and/or at least one
semantic sub-key associated with the semantic key.
[0081] Graphical data generator 370 may output at
least one search result (e.g., 375) for presentation (e.g.,
as discussed above with respect to Figure 2, Figure 3,
etc.). Graphical data generator may generate graphical
data based on ranked search results (e.g., 365 output by
ranking component 360) and/or filtered search results
(e.g., 355 output by filtering component 350 as indicated
by dashed arrow 352). And in one embodiment, the at
least one search result may be output for presentation
(e.g., 375) based on input 377.
[0082] Figure 16 shows an exemplary flow diagram of
computer-implemented process 1600 for creating a se-
mantic key database (e.g., 342) in accordance with one
embodiment of the present invention. As shown in Figure
16, step 1610 involves creating a table of semantic keys
and semantic sub-keys. For example, as shown in Figure
17, table 1700 may include at least one semantic key
(e.g., "fruit," "computer brand," at least one other seman-
tic key, etc.) and at least one respective semantic sub-
key corresponding to each semantic key (e.g., "apple"
and "cherry" corresponding to the semantic key "fruit,"
"Apple," "Dell" and "Toshiba" corresponding to the se-
mantic key "computer brand," at least one other semantic
sub-key, etc.).
[0083] Step 1620 may involve determining the associ-
ation between documents (e.g., at least one webpage,
at least one electronic document or file, advertising con-
tent, etc.) and the semantic sub-keys using the table (e.g.,
created and/or accessed in step 1610, 1700, etc.) and
an inverted index (e.g., 1510). In one embodiment, as

shown in Figure 18, inverted index 1510 may include a
plurality of words (e.g., "apple," "cherry," "Dell,"
"Toshiba," etc.) which are each located at a respective
location (e.g., shown in the rightmost column of index
1510) with a respective document (e.g., shown in the
middle column of index 1510). The words of index 1510
may or may not be semantic keys, semantic sub-keys,
etc. As such, step 1620 may involve determining or ac-
cessing (e.g., from index 1510) at least one respective
document (e.g., D1, D2, D3 and D10) and/or at least one
respective document location (e.g., LA, LE, LF and LB)
that is associated with each semantic sub-key (e.g., "ap-
ple") and/or semantic key (e.g., "fruit," "computer brand,"
etc.) found in the table (e.g., table 1700).
[0084] As shown in Figure 16, step 1630 involves cor-
recting the association between the documents (and/or
document locations) and the semantic sub-keys using at
least one parameter associated with the documents. For
example, where a semantic sub-key (e.g., "apple") is as-
sociated with more than one semantic key (e.g., "fruit"
and "computer brand") based on the data of index 1510,
step 1630 may involve determining which semantic key
each document and document location is associated with
using at least one parameter associated with the docu-
ment.
[0085] In one embodiment, the parameter may be a
relationship (e.g., syntactic relationship such as sub-
ject-verb, verb-object, in the same sentence, in the same
clause, in the same phrase, etc.) between a semantic
sub-key and at least one word or phrase of the document.
For example, where a document (e.g., D1) includes the
semantic sub-key "apple" used in the sentence "the apple
tastes good," the word "tastes" (e.g., in a subject-verb
relationship with the semantic sub-key "apple") may be
used to determine in step 1630 that the semantic sub-
key "apple" (and therefore the document D1 and/or the
location in the document LA) is associated with the se-
mantic key "fruit" and not the semantic key "computer
brand" (e.g., as shown in semantic key database 342 in
Figure 19).
[0086] In one embodiment, the parameter may be a
proximity or distance (e.g., a number of words, number
of lines, number of paragraphs, etc.) between a semantic
sub-key and at least one word or phrase of the document.
For example, if the semantic sub-key (e.g., "apple") and
the word (e.g., "tastes" in the above example) are within
a predetermined proximity or distance (e.g., a predeter-
mined number of words, predetermined number of lines,
predetermined number of paragraphs, etc.), then it may
be determined in step 1630 that the semantic sub-key
"apple" (and therefore the document D1 and/or the loca-
tion in the document LA) is associated with the semantic
key "fruit" (e.g., as shown in semantic key database 342
in Figure 19).
[0087] In one embodiment, the parameter may be a
quantity of words (e.g., a number of instances of a word)
associated with a semantic sub-key in the document. For
example, if a quantity of words (e.g., a number of instanc-
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es of the word "tastes" in the above example) meets or
exceeds a predetermined threshold, then it may be de-
termined in step 1630 that the semantic sub-key "apple"
(and therefore the document D1 and/or the location in
the document LA) is associated with the semantic key
"fruit" (e.g., as shown in semantic key database 342 in
Figure 19).
[0088] In one embodiment, the parameter may be a
theme found in the document. In one embodiment, the
theme (e.g., a major theme, complementary theme, mi-
nor theme, etc.) may be determined in accordance with
United States Patent Application Number 12/884,395,
filed on September 17, 2010, entitled "Method and Sys-
tem for Scoring Texts," which is incorporated herein by
reference in its entirety and for all purposes. For example,
where a theme of a document (e.g., D2) is determined to
be "computer programming" or the like, it may be deter-
mined in step 1630 that that the semantic sub-key "apple"
(and therefore the document D2 and/or the location in
the document LE) is associated with the semantic key
"computer brand" (e.g., as shown in semantic key data-
base 342 in Figure 19).
[0089] As shown in Figure 16, step 1640 involves cre-
ating a semantic key database (e.g., 342 as shown in
Figure 19). The semantic key database may be created
using information from the table (e.g., created in step
1610) and the association between the documents and
the semantic sub-keys (e.g., determined in step 1620,
corrected and/or further determined in step 1630, etc.)
in one embodiment.
[0090] Although Figure 15 shows data flow diagram
1500 with a specific number of components, it should be
appreciated that data flow diagram 1500 may include a
different number of components in other embodiments.
Although Figure 15 shows data flow diagram 1500 with
a specific arrangement of components, it should be ap-
preciated that data flow diagram 1500 may include a dif-
ferent arrangement of components in other embodi-
ments.
[0091] Although Figure 16 shows process 1600 with a
specific number of steps, it should be appreciated that
process 1600 may have a different number of steps in
other embodiments. Although Figure 16 shows process
1600 with a specific ordering of steps, it should be ap-
preciated that process 1600 may have a different order-
ing of steps in other embodiments.
[0092] Although Figure 17 depicts table 1700 with a
certain amount or type of data, it should be appreciated
that table 1700 may have a different amount or type of
data in other embodiments. Additionally, although Figure
17 depicts table 1700 with a certain arrangement of data,
it should be appreciated that table 1700 may have a dif-
ferent arrangement of data in other embodiments.
[0093] Although Figure 18 depicts inverted index 1510
with a certain amount or type of data, it should be appre-
ciated that inverted index 1510 may have a different
amount or type of data in other embodiments. Addition-
ally, although Figure 18 depicts inverted index 1510 with

a certain arrangement of data, it should be appreciated
that inverted index 1510 may have a different arrange-
ment of data in other embodiments.
[0094] Although Figure 19 depicts semantic key data-
base 342 with a certain amount or type of data, it should
be appreciated that semantic key database 342 may
have a different amount or type of data in other embod-
iments. Additionally, although Figure 19 depicts semantic
key database 342 with a certain arrangement of data, it
should be appreciated that semantic key database 342
may have a different arrangement of data in other em-
bodiments.
[0095] Figure 20 shows an exemplary flow diagram of
computer-implemented process 2000 for performing a
search in accordance with one embodiment of the
present invention. As the steps of process 2000 are de-
scribed herein, reference will be made to exemplary data
flow diagram 2200 of Figure 22 to provide examples and
help clarify the discussion.
[0096] As shown in Figure 20, step 2010 involves ac-
cessing search data (e.g., 2210) including a semantic
key and a search query. The search data may be input
by a user via a user interface. For example, a user may
enter search data in region 2110 (e.g., including a form
field such as a text entry box, drop-down list box, etc.) of
on-screen graphical user interface 2100 of Figure 21,
where the search data includes a semantic key (e.g., the
word "color") and a search query (e.g., the word "Ferra-
ri"). It should be appreciated that the semantic key may
include any number of words or characters, and it should
also be appreciated that the search query may include
any number of words or characters. The semantic key
and search query may be separated by at least one sym-
bol (e.g., a colon, hyphen, operator, etc.) in one embod-
iment. And in one embodiment, the search data may be
accessed in step 2010 by search data processor 2230.
[0097] Step 2020 involves processing the search data
(e.g., using search data processor 2230). In one embod-
iment, the processing in step 2020 may involve splitting
the semantic key (e.g., 2234) and the search query (e.g.,
2232), extracting the semantic key (e.g., 2234) from the
search data, extracting the search query (e.g., 2232) from
the search data, etc. In one embodiment, the processing
in step 2020 may involve modifying the search query
(e.g., 2232) to further include at least one semantic
sub-key associated with the semantic key (e.g., 2234)
(e.g., in accordance with process 2300 of Figure 23). And
in one embodiment, the processing in step 2020 may
involve modifying the search query (e.g., 2232) to further
include the semantic key (e.g., 2234) or a portion thereof
(e.g., in accordance with process 2500 of Figure 25).
[0098] Figure 23 shows an exemplary flow diagram of
computer-implemented process 2300 for modifying a
search query to further include at least one semantic
sub-key in accordance with one embodiment of the
present invention. As shown in Figure 23, step 2310 in-
volves accessing a search query (e.g., 2232 from search
data 2210, search query input 310, etc.). In one embod-
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iment, where the search query is accessed from search
data (e.g., 2210), the search query (e.g., 2232) may be
extracted from the search data or otherwise generated
by a search data processor (e.g., 2230).
[0099] Step 2320 involves determining at least one se-
mantic key associated with the search query (e.g., ac-
cessed in step 2310). In one embodiment, the at least
one semantic key may be determined (e.g., using search
data processor 2230) from search data (e.g., 2210) in
step 2320. In one embodiment, the at least one semantic
key may be determined (e.g., using grammatical analyzer
330 and/or semantic key processor 340) in step 2320
based on a focus of a search query (e.g., 335), where
the search query focus (e.g., 335) may be used to index
a semantic key database (e.g., 342) to access the at least
one semantic key.
[0100] As shown in Figure 23, step 2330 involves de-
termining at least one semantic sub-key associated with
the at least one semantic key (e.g., determined in step
2320). In one embodiment, the at least one semantic
sub-key may be determined (e.g., using semantic key
processor 340) by indexing a semantic key database
(e.g., 342) using the semantic key to access the at least
one semantic sub-key.
[0101] Step 2340 involves determining at least one at-
tribute associated with at least one semantic sub-key
(e.g., determined in step 2330). In one embodiment, the
at least one attribute may be determined (e.g., using se-
mantic key processor 340) by indexing a semantic key
database (e.g., 342) using the semantic sub-key to ac-
cess the at least one attribute. For example, where the
semantic key (e.g., determined in step 2320) includes
the words "United States State Flower" and the semantic
sub-key (e.g., determined in step 2330) includes the word
"rose," semantic key database 342 may be indexed in
step 2340 using the semantic sub-key "rose" to determine
the attribute "New York" (e.g., as shown in semantic key
database 342 of Figure 24).
[0102] As shown in Figure 23, step 2350 involves de-
termining whether the search query (e.g., accessed in
step 2310) includes the at least one attribute (e.g., de-
termined in step 2340). If it is determined in step 2350
that the search query does not include the at least one
attribute, then process 2300 may conclude. Alternatively,
if it is determined in step 2350 that the search query in-
cludes the at least one attribute, then step 2360 may be
performed.
[0103] Step 2360 involves modifying the search query
(e.g., accessed in step 2310) to further include the at
least one semantic sub-key (e.g., determined in step
2330). For example, where the search query is deter-
mined to include the at least one attribute "New York,"
the search query may be modified in step 2360 to further
include the semantic sub-key "rose." In one embodiment,
modification of the search query may be transparent to
and/or hidden from a user (e.g., not displayed in a graph-
ical user interface such as user interface 2100, another
graphical user interface used to perform or initiate a

search, etc.). In this manner, embodiments of the present
invention may enable more relevant search results to be
returned (e.g., as a result of the search preformed in step
2040 of process 2000) by modifying a search query to
include at least one semantic sub-key (e.g., associated
with a semantic key such as semantic key 2234, deter-
mined based on search query focus 335, etc.) if the
search query includes at least one attribute (e.g., asso-
ciated with the semantic sub-key).
[0104] Although Figure 23 shows process 2300 with a
specific number of steps, it should be appreciated that
process 2300 may have a different number of steps in
other embodiments. Although Figure 23 shows process
2300 with a specific ordering of steps, it should be ap-
preciated that process 2300 may have a different order-
ing of steps in other embodiments.
[0105] Although Figure 24 depicts semantic key data-
base 342 with a certain amount or type of data, it should
be appreciated that semantic key database 342 may
have a different amount or type of data in other embod-
iments. Additionally, although Figure 24 depicts semantic
key database 342 with a certain arrangement of data, it
should be appreciated that semantic key database 342
may have a different arrangement of data in other em-
bodiments.
[0106] Figure 25 shows an exemplary flow diagram of
computer-implemented process 2500 for modifying a
search query to further include a semantic key or a portion
thereof in accordance with one embodiment of the
present invention. As shown in Figure 25, step 2510 in-
volves accessing a search query (e.g., 2232 from search
data 2210, search query input 310, etc.). In one embod-
iment, where the search query is accessed from search
data (e.g., 2210), the search query (e.g., 2232) may be
extracted from the search data or otherwise generated
by a search data processor (e.g., 2230).
[0107] Step 2520 involves determining at least one se-
mantic key associated with the search query (e.g., ac-
cessed in step 2510). In one embodiment, the at least
one semantic key may be determined (e.g., using search
data processor 2230) from search data (e.g., 2210) in
step 2520. In one embodiment, the at least one semantic
key may be determined (e.g., using grammatical analyzer
330 and/or semantic key processor 340) in step 2520
based on a focus of a search query (e.g., 335), where
the search query focus (e.g., 335) may be used to index
a semantic key database (e.g., 342) to access the at least
one semantic key.
[0108] As shown in Figure 25, step 2530 involves mod-
ifying the search query (e.g., accessed in step 2510) to
further include the at least one semantic key (e.g., deter-
mined in step 2520) or a portion thereof. For example,
where the search query includes the word "2008" (as
accessed in step 2510) and the semantic key associated
with the search query is determined to be "Nobel laureate
chemistry" (e.g., in step 2520), the search query may be
modified in step 2530 to further include the words "nobel"
(e.g., a portion of the semantic key "Nobel laureate chem-
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istry"). As another example, where the search query in-
cludes the word "2008" (as accessed in step 2510) and
the semantic key associated with the search query is
determined to be "Nobel laureate chemistry" (e.g., in step
2520), the search query may be modified in step 2530
to further include the words "Nobel laureate chemistry"
(e.g., the entire semantic key "Nobel laureate chemis-
try"). In this manner, embodiments of the present inven-
tion may enable more relevant search results to be re-
turned (e.g., as a result of the search preformed in step
2040 of process 2000) by modifying a search query to
include at least one semantic key (e.g., determined
based on one or more words of the search query) or a
portion thereof.
[0109] Although Figure 25 shows process 2500 with a
specific number of steps, it should be appreciated that
process 2500 may have a different number of steps in
other embodiments. Although Figure 25 shows process
2500 with a specific ordering of steps, it should be ap-
preciated that process 2500 may have a different order-
ing of steps in other embodiments.
[0110] Turning back to Figure 20, step 2030 involves
determining at least one document (e.g., a webpage,
electronic document or file, advertising content, etc.) as-
sociated with the semantic key (e.g., accessed in step
2010 and/or step 2020). The at least one document may
be determined in step 2030 by indexing semantic key
database 342 using the semantic key to access or oth-
erwise determine one or more documents associated
with the semantic key and/or a semantic sub-key asso-
ciated with the semantic key. For example, semantic key
database 342 may be indexed using the semantic key
"fruit" to access or otherwise determine one or more doc-
uments (e.g., D1, D10, D4, D5, etc. as shown in Figure
19) associated with the semantic key. As another exam-
ple, semantic key database 342 may be indexed using
a semantic sub-key (e.g., "apple") associated with the
semantic key (e.g., "fruit") to access or otherwise deter-
mine one or more documents (e.g., D1, D10, etc. as shown
in Figure 19) associated with the semantic sub-key
and/or semantic key. In one embodiment, step 2030 may
involve generating and/or outputting data (e.g., 2245)
which includes at least one document identifier, at least
one complete document, at least one portion of at least
one document, other information associated with at least
one document, some combination thereof, etc.
[0111] Step 2040 involves performing a search based
on the search query (e.g., 2232, accessed in step 2010
and/or step 2020, etc.). The search may be a keyword
search (e.g., based upon one or more words or keywords
of the search query). Search engine 320 may perform
the search in step 2040 based on search query 2232 and
generate keyword search results 322 based thereon
(e.g., by indexing inverted index 1510 using search query
2232 to access and/or generate keyword search results
322). The search results (e.g., 322) may include at least
one webpage, at least one electronic document or file,
advertising content, some combination thereof, etc.

[0112] As shown in Figure 20, step 2050 involves ac-
cessing search results (e.g., 322) generated responsive
to the search (e.g., performed in step 2040). The search
results may be accessed by a component capable of fil-
tering the search results (e.g., filtering component 350
shown in Figure 22), a component capable of ranking the
search results (e.g., ranking component 360 as shown
in Figure 22), some combination thereof, etc.
[0113] Step 2060 involves filtering the search results
(e.g., accessed in step 2050) using the at least one doc-
ument associated with the semantic key (e.g., deter-
mined in step 2030). For example, filtering component
350 may use data 2245 (e.g., including at least one doc-
ument identifier of at least one document associated with
the semantic key, at least one complete document asso-
ciated with the semantic key, at least one portion of at
least one document associated with the semantic key,
other information associated with at least one document
associated with the semantic key, some combination
thereof, etc.) to filter keyword search results 322 and gen-
erate filtered keyword search results 355.
[0114] In one embodiment, filtering may be performed
in step 2060 by removing search results from keyword
search results 322 which are not associated with data
2245. As another example, filtering may be performed in
step 2060 by removing search results from keyword
search results 322 which do not include at least a portion
of data 2245. And as a further example, filtering may be
performed in step 2060 by removing search results from
keyword search results 322 which do not include the se-
mantic key (e.g., 2232, determined in step 2010 and/or
step 2020, etc.) and/or at least one semantic sub-key
associated with the semantic key.
[0115] As shown in Figure 20, step 2070 involves rank-
ing the search results (e.g., the search results accessed
in step 2050, the filtered search results generated in step
2060, etc.). For example, ranking component 360 may
rank the search results to generate ranked search results
365 (e.g., as discussed above with respect to Figure 2,
Figure 3, Figure 7A, Figure 7B, Figure 8A, Figure 8B,
etc.). In one embodiment, step 2070 may be performed
similarly to and/or analogously to step 270 of process
200.
[0116] In one embodiment, the ranking may be per-
formed in step 2070 based on or otherwise using data
2245. For example, search results may be ranked in step
2070 based on a frequency of at least one semantic key
(e.g., in at least one document associated with data
2245), based on a frequency of at least one semantic
sub-key (e.g., in at least one document associated with
data 2245), based on a frequency of at least one keyword
of the search query (e.g., in at least one document as-
sociated with data 2245), based on a proximity or dis-
tance (e.g., measured in words, lines, paragraphs, etc.)
between at least one semantic key and at least one key-
word of the search query (e.g., in at least one document
associated with data 2245), based on a proximity or dis-
tance (e.g., measured in words, lines, paragraphs, etc.)
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between at least one semantic sub-key and at least one
keyword of the search query (e.g., in at least one docu-
ment associated with data 2245), etc.
[0117] And in one embodiment, the ranking may be
performed in step 2070 using the semantic key (e.g.,
2232, determined in step 2010 and/or step 2020, etc.)
and/or at least one semantic sub-key associated with the
semantic key. For example, search results may be
ranked in step 2070 based on a frequency of the semantic
key (e.g., in at least one document associated with data
2245), based on a frequency of at least one semantic
sub-key (e.g., in at least one document associated with
data 2245), based on a proximity or distance (e.g., meas-
ured in words, lines, paragraphs, etc.) between the se-
mantic key and at least one keyword of the search query
(e.g., in at least one document associated with data
2245), based on a proximity or distance (e.g., measured
in words, lines, paragraphs, etc.) between at least one
semantic sub-key and at least one keyword of the search
query (e.g., in at least one document associated with
data 2245), etc.
[0118] As shown in Figure 20, step 2080 involves out-
putting the search results (e.g., the search results ac-
cessed in step 2050, the filtered search results generated
in step 2060, the ranked search results generated in step
2070, etc.). For example, graphical data generator 370
may output at least one search result (e.g., 375) for pres-
entation (e.g., as discussed above with respect to Figure
2, Figure 3, etc.). In one embodiment, the at least one
search result (e.g., 375) may be output in step 2080 for
presentation based on input 377. And in one embodi-
ment, step 2080 may be performed similarly to and/or
analogously to step 280 of process 200.
[0119] In one embodiment, process 2000 may be used
to search for and/or output advertising content. For ex-
ample, where the search results accessed in step 2050
include advertising content (e.g., at least one advertise-
ment), step 2080 may involve outputting the search re-
sults (e.g., including advertising content). The search re-
sults (e.g., including advertising content) may be output
in step 2080 to be presented contemporaneously with
webpage search results (e.g., using an on-screen graph-
ical user interface such as user interface 2100, user in-
terface 2700, etc.). In one embodiment, the webpage
search results and the search results including advertis-
ing content may be generated or accessed based on the
same search query, the same at least one semantic key,
the same at least one semantic sub-key, some combi-
nation thereof, etc. In this manner, embodiments of the
present invention enable adverting content to be returned
(e.g., responsive to a search performed using a search
query, at least one semantic key, at least one semantic
sub-key, some combination thereof, etc.) and/or dis-
played contemporaneously with webpage search results,
where the advertising content (e.g., associated with at
least one semantic key, at least one semantic sub-key,
some combination thereof, etc.) may be more relevant
to the search query and/or the webpage search results.

[0120] Although Figure 20 shows process 2000 with a
specific number of steps, it should be appreciated that
process 2000 may have a different number of steps in
other embodiments. Although Figure 20 shows process
2000 with a specific ordering of steps, it should be ap-
preciated that process 2000 may have a different order-
ing of steps in other embodiments.
[0121] Although Figure 21 depicts user interface 2100
with a certain number and arrangement of elements, it
should be appreciated that user interface 2100 may have
a different number and/or arrangement of elements in
other embodiments. Additionally, although Figure 21 de-
picts elements of user interface 2100 with a certain size
and shape, it should be appreciated that elements of user
interface 2100 may be a different size and/or shape in
other embodiments.
[0122] Although Figure 22 shows data flow diagram
2200 with a specific number of components, it should be
appreciated that data flow diagram 2200 may include a
different number of components in other embodiments.
Although Figure 22 shows data flow diagram 2200 with
a specific arrangement of components, it should be ap-
preciated that data flow diagram 2200 may include a dif-
ferent arrangement of components in other embodi-
ments.
[0123] Figures 26A and 26B show exemplary
on-screen graphical user interface 2100 depicting an au-
tomated completion or suggestion of a semantic keyword
in accordance with one embodiment of the present in-
vention. As shown in Figure 26A, responsive to the entry
of the letters "col" (e.g., by a user using region 2110 of
user interface 2100), region 2615 may be automatically
displayed. Region 2615 may include at least one seman-
tic key (e.g., "color," "colors," "colour" and "colours") as-
sociated with the entry (e.g., the letters "col") in region
2110.
[0124] In one embodiment, region 2615 may be a
drop-down list box or other form element enabling a user
to select a semantic key.
[0125] In one embodiment, responsive to the selection
of a semantic key using region 2615, the selected se-
mantic key may be automatically displayed in region
2110. For example, as shown in Figure 26B, the semantic
key "color" may be automatically displayed in region 2110
responsive to a selection of the semantic key "color" from
region 2615. Additionally, responsive to a selection of a
semantic key using region 2615, region 2615 may be
hidden or not displayed (e.g., as shown in Figure 26B).
[0126] Accordingly, embodiments enable more effi-
cient selection and entry of semantic keys and/or search
data (e.g., including at least one semantic key and data
forming a search query) for use in searching. Additionally,
embodiments enable users to determine and/or select
semantic keys without prior knowledge of the semantic
keys. For example, where a user is not aware that the
word "color" is a semantic key, region 2615 may display
the semantic key "color" (and/or one or more other se-
mantic keys related thereto) responsive to entry of one
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or more letters in region 2110 (e.g., the letter "c," the
letters "co," etc.). As such, region 2615 may be used to
inform a user of one or more possible semantic keys for
selection.
[0127] Although Figures 26A and 26B depict user in-
terface 2100 with a certain number and arrangement of
elements, it should be appreciated that user interface
2100 may have a different number and/or arrangement
of elements in other embodiments. Additionally, although
Figures 26A and 26B depict elements of user interface
2100 with a certain size and shape, it should be appre-
ciated that elements of user interface 2100 may be a
different size and/or shape in other embodiments.
[0128] Figure 27 shows exemplary on-screen graphi-
cal user interface 2700 for presenting search results in
accordance with one embodiment of the present inven-
tion. As shown in Figure 27, region 2710 includes at least
one search result (e.g., 375). Region 2710 may also in-
clude respective information (e.g., a document identifier,
title, URL, etc.) associated with each search result. And
in one embodiment, region 2710 may include at least one
search result generated responsive to a search per-
formed based on search data (e.g., 2210, including at
least one semantic key and a search query, etc.).
[0129] Region 2720 may include at least one semantic
sub-key associated with a semantic key (e.g., 2234, de-
termined based on search query focus 335, etc.). In one
embodiment, a new search may be performed respon-
sive to an interaction with a semantic sub-key displayed
in region 2720. The new search may be performed based
on a modified search query, where the modified search
query may further include the semantic sub-key (e.g.,
selected from region 2720). The search results generat-
ed as a result of the new search may be displayed in
region 2710 in one embodiment. And in one embodiment,
the modification of the search query may be transparent
to and/or hidden from a user (e.g., not displayed in a
graphical user interface such as user interface 2100, an-
other graphical user interface used to perform or initiate
a search, etc.).
[0130] As shown in Figure 27, region 2730 may include
at least one statistical parameter associated with the at
least one search result displayed in region 2710. For ex-
ample, region 2730 may include a list of items (e.g., at
least one word, at least one phrase, at least one semantic
key, at least one semantic sub-key, some combination
thereof, etc.) found in the at least one search result dis-
played in region 2710. Region 2730 may also include a
respective number or value corresponding to each item
in the list. In this manner, region 2730 may be used to
provide information about the at least one search result
(e.g., displayed in region 2710).
[0131] In one embodiment, the number or value may
be a number of instances of a corresponding item (e.g.,
at least one word, at least one phrase, at least one se-
mantic key, at least one semantic sub-key, some com-
bination thereof, etc.) in the search results (e.g., dis-
played in region 2710). In one embodiment, the number

or value may be a ratio or proportion associated with a
corresponding item. For example, the number or value
may be determined by dividing a number of instances of
a corresponding item in the search results by a number
of instances of a plurality of items (e.g., including the
corresponding item, including all items displayed in re-
gion 2730, including all semantic sub-keys associated
with at least one semantic key, etc.) in the search results.
In one embodiment, the number or value may be asso-
ciated with a frequency of a corresponding item in the
search results. And in one embodiment, the number or
value may be associated with other numerical informa-
tion associated with a corresponding item (e.g., where
the numerical information may be determined from one
or more of the search results displayed in region 2710).
For example, where an item displayed in region 2730
includes the semantic key "Mandarin," the numerical in-
formation may include a number of people who speak
Mandarin.
[0132] In one embodiment, a new search may be per-
formed responsive to an interaction with a word or phrase
displayed in region 2730. The new search may be per-
formed based on a modified search query, where the
modified search query may further include the word or
phrase (e.g., selected from region 2730). The search re-
sults generated as a result of the new search may be
displayed in region 2710 in one embodiment. And in one
embodiment, the modification of the search query may
be transparent to and/or hidden from a user (e.g., not
displayed in a graphical user interface such as user in-
terface 2100, another graphical user interface used to
perform or initiate a search, etc.).
[0133] In one embodiment, portions of the at least one
search result (e.g., displayed in region 2710) correspond-
ing to words or phrases found in region 2730 may be
highlighted or otherwise indicated to a user (e.g., using
a border surrounding the portion, etc.). In this manner,
users can easily and efficiently find terms in the at least
one search result displayed in region 2710.
[0134] In one embodiment, a new search may be per-
formed responsive to an interaction with a portion of at
least one search result (e.g., corresponding to a word or
phrase displayed in region 2730) displayed in region
2710. The new search may be performed based on a
modified search query, where the modified search query
may further include the portion of at least one search
result (e.g., selected from region 2710). The search re-
sults generated as a result of the new search may be
displayed in region 2710 in one embodiment. And in one
embodiment, the modification of the search query may
be transparent to and/or hidden from a user (e.g., not
displayed in a graphical user interface such as user in-
terface 2100, another graphical user interface used to
perform or initiate a search, etc.).
[0135] Although Figure 27 depicts user interface 2700
with a certain number and arrangement of elements, it
should be appreciated that user interface 2700 may have
a different number and/or arrangement of elements in
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other embodiments. Additionally, although Figure 27 de-
picts elements of user interface 2700 with a certain size
and shape, it should be appreciated that elements of user
interface 2700 may be a different size and/or shape in
other embodiments.
[0136] Figure 28 shows an exemplary flow diagram of
computer-implemented process 2800 for performing a
search based on an altered search query in accordance
with one embodiment of the present invention. As the
steps of process 2800 are described herein, reference
will be made to exemplary data flow diagram 2900 of
Figure 29 to provide examples and help clarify the dis-
cussion.
[0137] As shown in Figure 28, step 2810 involves ac-
cessing a search query (e.g., from search data 2210,
search query input 310, etc.). In one embodiment, where
the search query is accessed from search data (e.g.,
2210), the search query may be extracted from the
search data or otherwise generated by a search data
processor (e.g., 2230).
[0138] Step 2820 involves determining at least one se-
mantic key associated with the search query (e.g., ac-
cessed in step 2810). In one embodiment, the at least
one semantic key may be determined (e.g., using search
data processor 2230) from search data (e.g., 2210) in
step 2820. In one embodiment, the at least one semantic
key may be determined (e.g., using grammatical analyzer
330 and/or semantic key processor 340) in step 2820
based on a focus of a search query (e.g., 335), where
the search query focus (e.g., 335) may be used to index
a semantic key database (e.g., 342) to access the at least
one semantic key.
[0139] As shown in Figure 28, step 2830 involves de-
termining at least one semantic sub-key (e.g., 2945 as
shown in Figure 29) associated with the at least one se-
mantic key (e.g., determined in step 2820). In one em-
bodiment, the at least one semantic sub-key may be de-
termined (e.g., using semantic key processor 340) by
indexing a semantic key database (e.g., 342) using the
semantic key to access the at least one semantic sub-
key (e.g., 2945 as shown in Figure 29).
[0140] Step 2840 involves modifying the search query
to further include the at least one semantic sub-key (e.g.,
2945). In one embodiment, the search query (e.g., ac-
cessed in step 2810) may be modified to further include
the at least one semantic sub-key (e.g., 2945) by search
data processor 2230, where search data processor 2230
may output the modified search query as modified search
query 2932 (e.g., as shown in Figure 29).
[0141] Step 2850 involves performing a search based
on the modified search query (e.g., 2932, generated in
step 2840, etc.). The search may be a keyword search
(e.g., based upon one or more words or keywords of the
modified search query). Search engine 320 may perform
the search in step 2850 based on the modified search
query and generate search results 2955 based thereon
(e.g., by indexing inverted index 1510 using modified
search query 2932 to access and/or generate search re-

sults 2955). The search results (e.g., 2955) may include
at least one webpage, at least one electronic document
or file, advertising content, some combination thereof,
etc. In one embodiment, the search results generated in
step 2850 (e.g., search results 2955) may be the same
or similar to the filtered search results (e.g., 355) output
by filtering component 350 (e.g., as shown in Figure 22).
[0142] As shown in Figure 20, step 2860 involves ac-
cessing search results (e.g., 2955) generated responsive
to the search (e.g., performed in step 2850). The search
results may be accessed by a component capable of
ranking the search results (e.g., ranking component 360
as shown in Figure 22) in one embodiment.
[0143] Step 2870 involves ranking the search results
(e.g., 2955, the search results accessed in step 2860,
etc.). For example, ranking component 360 may rank the
search results (e.g., 2955) to generate ranked search
results 365 (e.g., as discussed above with respect to Fig-
ure 2, Figure 3, Figure 7A, Figure 7B, Figure 8A, Figure
8B, etc.). In one embodiment, step 2870 may be per-
formed similarly to and/or analogously to step 270 of
process 200.
[0144] In one embodiment, the ranking may be per-
formed in step 2870 based on or data associated with
search data (e.g., 2210) or a portion thereof (e.g., a
search query, at least one semantic key 2234, etc.). For
example, search results may be ranked in step 2870
based on a frequency of at least one semantic key (e.g.,
2234, determined in step 2820, etc.), based on a frequen-
cy of at least one semantic sub-key (e.g., associated with
at least one semantic key 2234, determined in step 2830,
etc.), based on a frequency of at least one keyword of
the search query (e.g., accessed in step 2810), based
on a proximity or distance (e.g., measured in words, lines,
paragraphs, etc.) between at least one semantic key
(e.g., 2234, determined in step 2820, etc.) and at least
one keyword of the search query (e.g., accessed in step
2810), based on a proximity or distance (e.g., measured
in words, lines, paragraphs, etc.) between at least one
semantic sub-key (e.g., associated with at least one se-
mantic key 2234, determined in step 2830, etc.) and at
least one keyword of the search query (e.g., accessed
in step 2810), etc.
[0145] As shown in Figure 28, step 2880 involves out-
putting the search results (e.g., the search results ac-
cessed in step 2860, the ranked search results generated
in step 2870, etc.). For example, graphical data generator
370 may output at least one search result (e.g., 375) for
presentation (e.g., as discussed above with respect to
Figure 2, Figure 3, etc.). In one embodiment, the at least
one search result (e.g., 375) may be output in step 2880
for presentation based on input 377. And in one embod-
iment, step 2880 may be performed similarly to and/or
analogously to step 280 of process 200.
[0146] In one embodiment, process 2800 may be used
to search for and/or output advertising content. For ex-
ample, where the search results accessed in step 2860
include advertising content (e.g., at least one advertise-
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ment), step 2880 may involve outputting the search re-
sults (e.g., including advertising content). The search re-
sults (e.g., including advertising content) may be output
in step 2880 to be presented contemporaneously with
webpage search results (e.g., using an on-screen graph-
ical user interface such as user interface 2100, user in-
terface 2700, etc.). In one embodiment, the webpage
search results and the search results including advertis-
ing content may be generated or accessed based on the
same search query (e.g., a search query modified to in-
clude at least one semantic sub-key associated with at
least one semantic key), the same at least one semantic
key, the same at least one semantic sub-key, some com-
bination thereof, etc. For example, webpage search re-
sults and the search results including advertising content
may be generated or accessed based on modified search
query 2932 which includes one or more semantic sub-
keys 2945 (e.g., "Coke," "Pepsi," "Fanta," "Dr. Pepper,"
etc.) associated with one or more semantic keys 2234
(e.g., "soft drink"). In this manner, embodiments of the
present invention enable adverting content to be returned
(e.g., responsive to a search performed using a search
query, at least one semantic key, at least one semantic
sub-key, some combination thereof, etc.) and/or dis-
played contemporaneously with webpage search results,
where the advertising content (e.g., associated with at
least one semantic key, at least one semantic sub-key,
some combination thereof, etc.) may be more relevant
to the search query and/or the webpage search results.
[0147] Although Figure 28 shows process 2800 with a
specific number of steps, it should be appreciated that
process 2800 may have a different number of steps in
other embodiments. Although Figure 28 shows process
2800 with a specific ordering of steps, it should be ap-
preciated that process 2800 may have a different order-
ing of steps in other embodiments.
[0148] Although Figure 29 shows process 2900 with a
specific number of steps, it should be appreciated that
process 2900 may have a different number of steps in
other embodiments. Although Figure 29 shows process
2900 with a specific ordering of steps, it should be ap-
preciated that process 2900 may have a different order-
ing of steps in other embodiments. Automatic Generation
of a Search Query
[0149] Figure 30 shows exemplary data flow diagram
3000 of the performance of a search based on an auto-
matically-generated search query in accordance with
one embodiment of the present invention. As shown in
Figure 30, search query processor 3030 may access a
first search query (e.g., 3010) and determine that a first
portion of the first search query (e.g., 3010) includes at
least one semantic key (e.g., 2234). Responsive to de-
termining that the first portion of the first search query
(e.g., 3010) includes at least one semantic key (e.g.,
2234), search query processor 3030 may automatically
generate a second search query (e.g., 3032) based on
the first search query (e.g., 3010). The second search
query (e.g., 3032) may be generated (e.g., by search

query processor 3030) by modifying the first search query
(e.g., 3010) or by creating a new search query based on
the first search query (e.g., 3010). The second search
query (e.g., 3032) may be free of the first portion of the
first search query (e.g., 3010) and/or may be different
from the first search query (e.g., 3010). A first search
may be performed (e.g., by search engine 320) based
on the second search query (e.g., 3032), where search
results generated responsive to the first search (e.g., key-
word search results 322, filtered search results 355,
ranked search results 365, search results output for pres-
entation 375, etc.) may include one or more instances of
at least one semantic sub-key associated with the at least
one semantic key (e.g., 2234).
[0150] In one embodiment, filtering may be performed
(e.g., by filtering component 350) using data 2245 (e.g.,
including at least one document identifier of at least one
document associated with the at least one semantic key,
at least one complete document associated with the at
least one semantic key, at least one portion of at least
one document associated with the at least one semantic
key, other information associated with at least one doc-
ument associated with the at least one semantic key,
some combination thereof, etc.) from semantic key proc-
essor 340 such that each document of the search results
includes at least one respective instance of the at least
one semantic sub-key associated with the at least one
semantic key (e.g., 2234). Accordingly, by utilizing
search query processor 3030 to automatically recognize
at least one semantic key in the first search query (e.g.,
3010), more relevant search results may be returned
(e.g., using search query 3032) while relieving the user
of manually entering the semantic key separately from
the search query (e.g., including at least one keyword)
and/or demarcating the semantic key and the search
query (e.g., including at least one keyword).
[0151] In one embodiment, search query processor
3030 may determine that the first portion of the first
search query (e.g., 3010) includes at least one semantic
key (e.g., 2234) by indexing semantic key database 342
(e.g., as shown in Figure 30) using the first portion to
access or retrieve the at least one semantic key (e.g.,
2234). And in other embodiments, search query proces-
sor 3030 may alternatively determine that the first portion
includes at least one semantic key.
[0152] Search query 3010 may be input by a user in
one embodiment. Search query 3010 may be free of sym-
bols (e.g., colons, hyphens, operators, etc.) and/or with-
out any demarcation of the first portion (e.g., including
the at least one semantic key) and other portions (e.g.,
including one or more keywords). As such, in one em-
bodiment, search query 3010 may be input by a user as
a normal keyword search query, and the automatic rec-
ognition of the at least one semantic key and the auto-
matic generation of the second search query (e.g., 3032)
may be performed transparently to the user.
[0153] In one embodiment, the first search query (e.g.,
3010) may be accessed (e.g., by search engine 320 as
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indicated by dashed arrow 3015) and a second search
may be performed (e.g., by search engine 320) based
on the first search query (e.g., 3010). Search results gen-
erated responsive to the first search (e.g., based on
search query 3032) and the second search (e.g., based
on search query 3010) may be analyzed (e.g., using one
or more components such as ranking component 360,
filtering component 350, semantic key processor 340,
search query processor 3030, etc.) to automatically de-
termine which search results to output for presentation
(e.g., to a user via a graphical user interface). The anal-
ysis may involve determining the most relevant set of
search results by scoring the sets of search results based
on one or more parameters, where the most relevant set
of search results may be output (e.g., by graphical data
generator 370 as search results output for presentation
375). Input 377 may be used to select the set of search
results output by graphical data generator 370, where
input 377 may be a system-generated input (e.g., from
ranking component 360, filtering component 350, se-
mantic key processor 340, search query processor 3030,
etc.) in one embodiment. The analysis may involve de-
termining a ratio of a quantity associated with the search
results of the first search to a quantity associated with
the search results of the second search, where the search
results of the first search may be output if the ratio ex-
ceeds a predetermined threshold. In this manner, a set
of search results for output may be automatically selected
from multiple sets of search results, thereby allowing
more relevant search results to be output in some cases.
[0154] In one embodiment, a user may be presented
with an option to switch between the sets of search re-
sults. For example, a graphical user interface (e.g., used
to present search results output from presentation 375
such as GUI 1300, GUI 2700, etc.) may include an ele-
ment allowing a user to selectively display search results
of the first search and/or search results of the second
search. In this case, input 377 (e.g., as shown in Figure
30) may be a user input generated responsive to an in-
teraction with a graphical user interface. As such, a user
may selectively display the first search results and/or sec-
ond search results to quickly determine which set of
search results is preferable and/or most relevant, wheth-
er the automatically-selected set of search results is pref-
erable and/or most relevant, etc.
[0155] The second search query (e.g., 3032) may be
generated by search query processor 3030 responsive
to determining that a second portion of the first search
query (e.g., separate from the first portion including the
semantic key) is associated with a predetermined part of
speech (e.g., a relative pronoun, an interrogative pro-
noun, a preposition, a verb, etc.) in one embodiment. In
this case, the second search query (e.g., 3032) may be
generated such that it is free of the first portion and the
second portion (e.g., that were included in or part of the
first search query). As such, automatic recognition of a
predetermined part of speech in the first search query
(e.g., 3010) may provide one or more advantages (e.g.,

more efficient generation of the second search query by
automatically demarcating the semantic key and at least
one keyword in the first search query, more relevant
search results may be provided by excluding the second
portion of the first search query, confirmation of the de-
cision to output search results generated based on the
second search query, etc.).
[0156] In one embodiment, search query processor
3030 may determine that the second portion of the first
search query (e.g., 3010) is associated with a predeter-
mined part of speech by indexing part of speech database
3044 (e.g., as shown in Figure 30) using the second por-
tion to access or retrieve one or more of the predeter-
mined parts of speech. And in other embodiments,
search query processor 3030 may alternatively deter-
mine that the second portion includes a predetermined
part of speech.
[0157] Search query processor 3030 may determine
whether a first portion of the first search query (e.g., in-
cluding the semantic key) and a second portion of the
first search query (e.g., including one or more words sep-
arate from the semantic key) are associated with a
phrase. If it is determined that the first and second por-
tions are not associated with a phrase, then the second
search query (e.g., 3032 that excludes the semantic key)
may be generated. Alternatively, if it is determined that
the first and second portions are associated with a
phrase, then the second search query (e.g., 3032) may
not be generated. In this case, search results generated
based on the first search query (e.g., 3010) may be pro-
vided. Accordingly, the first and second portions of the
search query may be advantageously used to more effi-
ciently provide search results.
[0158] In one embodiment, search query processor
3030 may determine whether the first and second por-
tions of the first search query (e.g., 3010) are associated
with a phrase by indexing phrase database 3046 (e.g.,
as shown in Figure 30) using the first and second por-
tions. If one or more phrases are returned responsive to
the indexing, then search query processor 3030 may de-
termine that the first and second portions are associated
with the one or more phrases. Alternatively, if no phrases
are returned responsive to the indexing, then search que-
ry processor 3030 may determine that the first and sec-
ond portions are not associated with a phrase. And in
other embodiments, search query processor 3030 may
alternatively determine whether the first and second por-
tions are associated with a phrase.
[0159] Figure 31 shows exemplary data flow diagram
3100 of the performance of a search based on an auto-
matically-generated search query including at least one
semantic sub-key in accordance with one embodiment
of the present invention. As shown in Figure 31, search
query processor 3030 may access a first search query
(e.g., 3010) and determine that a first portion of the first
search query (e.g., 3010) includes at least one semantic
key (e.g., 2234). Responsive to determining that the first
portion of the first search query (e.g., 3010) includes at
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least one semantic key (e.g., 2234), search query proc-
essor 3030 may automatically generate a second search
query (e.g., 3132) based on the first search query (e.g.,
3010). The second search query (e.g., 3132) may include
at least one semantic sub-key 2945 (e.g., received by
semantic key processor 340) associated with at least one
semantic key 2234 (e.g., provided to semantic key proc-
essor 340). The second search query (e.g., 3132) may
be free of the first portion of the first search query (e.g.,
3010) and/or may be different from the first search query
(e.g., 3010) in one embodiment. Additionally, the second
search query (e.g., 3132) may be generated (e.g., by
search query processor 3030) by modifying the first
search query (e.g., 3010) or by creating a new search
query based on the first search query (e.g., 3010).
[0160] A first search may be performed (e.g., by search
engine 320) based on the second search query (e.g.,
3132), where search results generated responsive to the
first search (e.g., search results 2955, ranked search re-
sults 365, search results output for presentation 375, etc.)
may include one or more instances of the at least one
semantic sub-key (e.g., 2945) associated with the at least
one semantic key (e.g., 2234). In one embodiment, each
document of the search results may include at least one
respective instance of the at least one semantic sub-key
(e.g., 2945) associated with the at least one semantic
key (e.g., 2234). Accordingly, by utilizing search query
processor 3030 to automatically recognize at least one
semantic key in the first search query (e.g., 3010), more
relevant search results may be returned (e.g., using
search query 3132) while relieving the user of manually
entering the semantic key separately from the search
query (e.g., including at least one keyword) and/or de-
marcating the semantic key and the search query (e.g.,
including at least one keyword).
[0161] In one embodiment, search query processor
3030 may determine that the first portion of the first
search query (e.g., 3010) includes at least one semantic
key (e.g., 2234) by indexing semantic key database 342
(e.g., as shown in Figure 31) using the first portion to
access or retrieve the at least one semantic key (e.g.,
2234). And in other embodiments, search query proces-
sor 3030 may alternatively determine that the first portion
includes at least one semantic key.
[0162] Search query 3010 may be input by a user in
one embodiment. Search query 3010 may be free of sym-
bols (e.g., colons, hyphens, operators, etc.) and/or with-
out any demarcation of the first portion (e.g., including
the at least one semantic key) and other portions (e.g.,
including one or more keywords). As such, in one em-
bodiment, search query 3010 may be input by a user as
a normal keyword search query, and the automatic rec-
ognition of the at least one semantic key and the auto-
matic generation of the second search query (e.g., 3132)
may be performed transparently to the user.
[0163] In one embodiment, the first search query (e.g.,
3010) may be accessed (e.g., by search engine 320 as
indicated by dashed arrow 3015) and a second search

may be performed (e.g., by search engine 320) based
on the first search query (e.g., 3010). Search results gen-
erated responsive to the first search (e.g., based on
search query 3132) and the second search (e.g., based
on search query 3010) may be analyzed (e.g., using one
or more components such as ranking component 360,
semantic key processor 340, search query processor
3030, etc.) to automatically determine which search re-
sults to output for presentation (e.g., to a user via a graph-
ical user interface). The analysis may involve determining
the most relevant set of search results by scoring the
sets of search results based on one or more parameters,
where the most relevant set of search results may be
output (e.g., by graphical data generator 370 as search
results output for presentation 375). Input 377 may be
used to select the set of search results output by graphical
data generator 370, where input 377 may be a system-
generated input (e.g., from ranking component 360, se-
mantic key processor 340, search query processor 3030,
etc.) in one embodiment. The analysis may involve de-
termining a ratio of a quantity associated with the search
results of the first search to a quantity associated with
the search results of the second search, where the search
results of the first search may be output if the ratio ex-
ceeds a predetermined threshold. In this manner, a set
of search results for output may be automatically selected
from multiple sets of search results, thereby allowing
more relevant search results to be output in some cases.
[0164] In one embodiment, a user may be presented
with an option to switch between the sets of search re-
sults. For example, a graphical user interface (e.g., used
to present search results output from presentation 375
such as GUI 1300, GUI 2700, etc.) may include an ele-
ment allowing a user to selectively display search results
of the first search and/or search results of the second
search. In this case, input 377 (e.g., as shown in Figure
31) may be a user input generated responsive to an in-
teraction with a graphical user interface. As such, a user
may selectively display the first search results and/or sec-
ond search results to quickly determine which set of
search results is preferable and/or most relevant, wheth-
er the automatically-selected set of search results is pref-
erable and/or most relevant, etc.
[0165] The second search query (e.g., 3132) may be
generated by search query processor 3030 responsive
to determining that a second portion of the first search
query (e.g., separate from the first portion including the
semantic key) is associated with a predetermined part of
speech (e.g., a relative pronoun, an interrogative pro-
noun, a preposition, a verb, etc.) in one embodiment. In
this case, the second search query (e.g., 3132) may be
generated such that it is free of the first portion and the
second portion (e.g., that were included in or part of the
first search query). As such, automatic recognition of a
predetermined part of speech in the first search query
(e.g., 3010) may provide one or more advantages (e.g.,
more efficient generation of the second search query by
automatically demarcating the semantic key and at least

59 60 



EP 2 570 939 A1

32

5

10

15

20

25

30

35

40

45

50

55

one keyword in the first search query, more relevant
search results may be provided by excluding the second
portion of the first search query, confirmation of the de-
cision to output search results generated based on the
second search query, etc.).
[0166] In one embodiment, search query processor
3030 may determine that the second portion of the first
search query (e.g., 3010) is associated with a predeter-
mined part of speech by indexing part of speech database
3044 (e.g., as shown in Figure 31) using the second por-
tion to access or retrieve one or more of the predeter-
mined parts of speech. And in other embodiments,
search query processor 3030 may alternatively deter-
mine that the second portion includes a predetermined
part of speech.
[0167] Search query processor 3030 may determine
whether a first portion of the first search query (e.g., in-
cluding the semantic key) and a second portion of the
first search query (e.g., including one or more words sep-
arate from the semantic key) are associated with a
phrase. If it is determined that the first and second por-
tions are not associated with a phrase, then the second
search query (e.g., 3132 that excludes the semantic key)
may be generated. Alternatively, if it is determined that
the first and second portions are associated with a
phrase, then the second search query (e.g., 3132) may
not be generated. In this case, search results generated
based on the first search query (e.g., 3010) may be pro-
vided. Accordingly, the first and second portions of the
search query may be advantageously used to more effi-
ciently provide search results.
[0168] In one embodiment, search query processor
3030 may determine whether the first and second por-
tions of the first search query (e.g., 3010) are associated
with a phrase by indexing phrase database 3046 (e.g.,
as shown in Figure 31) using the first and second por-
tions. If one or more phrases are returned responsive to
the indexing, then search query processor 3030 may de-
termine that the first and second portions are associated
with the one or more phrases. Alternatively, if no phrases
are returned responsive to the indexing, then search que-
ry processor 3030 may determine that the first and sec-
ond portions are not associated with a phrase. And in
other embodiments, search query processor 3030 may
alternatively determine whether the first and second por-
tions are associated with a phrase.
[0169] Figures 32A and 32B show a flowchart of ex-
emplary computer-implemented process 3200 for auto-
matic generation of a search query in accordance with
one embodiment of the present invention. As shown in
Figure 32A, step 3205 involves accessing a first search
query. The first search query (e.g., 3010) may be ac-
cessed in step 3205 by a search query processor (e.g.,
3030) in one embodiment.
[0170] Step 3210 involves determining whether a first
portion of the first search query (e.g., 3010) includes a
semantic key (e.g., 2234). Step 3210 may be performed
by a search query processor (e.g., 3030) in one embod-

iment.
[0171] In one embodiment, step 3210 may involve de-
termining whether a first portion of the first search query
(e.g., 3010) includes at least one semantic key by index-
ing a semantic key database (e.g., 342) using the first
portion to access or retrieve at least one semantic key.
In this case, if at least one semantic key is returned, then
it may be determined in step 3210 that the first portion
includes a semantic key. Alternatively, if at least one se-
mantic key is not returned, then it may be determined in
step 3210 that the first portion does not include a seman-
tic key.
[0172] In one embodiment, it may be determined in
step 3210 that a first portion of the first search query
includes a semantic key if the first portion exactly match-
es a semantic key (e.g., including one or more words).
For example, if a search query includes the words "color
Ferrari," then it may be determined in step 3210 that a
first portion of the first search query (e.g., the word "color")
includes the semantic key "color" since there is an exact
match between the first portion and a semantic key.
[0173] In one embodiment, it may be determined in
step 3210 that a first portion of the first search query
includes a semantic key where the first portion includes
at least one word or character between multiple words
of the semantic key. For example, where a first portion
of the first search query includes the words "French Nobel
laureate for chemistry," it may be determined in step 3210
that the first portion of the first search query includes the
semantic key "Nobel laureate chemistry."
[0174] If it is determined in step 3210 that a first portion
of the first search query does not include a semantic key,
then process 3200 may proceed to step 3265. Alterna-
tively, if it is determined in step 3210 that a first portion
of the first search query includes a semantic key, then
process 3200 may proceed to step 3215.
[0175] As shown in Figure 32A, step 3215 involves de-
termining whether the first portion and a second portion
of the first search query (e.g., 3010) are associated with
a phrase. Step 3215 may be performed by a search query
processor (e.g., 3030) in one embodiment.
[0176] In one embodiment, step 3215 may involve de-
termining whether the first and second portions are as-
sociated with a phrase by indexing a phrase database
(e.g., 3046) using the first and second portions to access
or retrieve a phrase. In this case, if a phrase is returned,
then it may be determined in step 3215 that the first and
second portions are associated with a phrase. Alterna-
tively, if a phrase is not returned, then it may be deter-
mined in step 3215 that the first and second portions are
not associated with a phrase.
[0177] As an example, where a search query includes
the words "united nations," it may be determined in step
3215 that a first portion (e.g., the word "nations") and a
second portion (e.g., the word "united") are associated
with the phrase "united nations." As such, the word "na-
tions" that would otherwise be considered a semantic
key, may be treated as a normal keyword (and not a
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semantic key) since it is part of the phrase "united na-
tions."
[0178] As another example, where a search query in-
cludes the words "NATO member nations," it may be de-
termined in step 3215 that a first portion (e.g., the word
"nations") and a second portion (e.g., the words "NATO
member") are not associated with a phrase (e.g., "NATO
member nations" is not a phrase, "nations NATO mem-
ber" is not a phrase, etc.). As such, the word "nations"
may be considered a semantic key since it is determined
to not be part of a phrase.
[0179] If it is determined in step 3215 that the first and
second portions of the first search query (e.g., 3010) are
associated with a phrase, then process 3200 may pro-
ceed to step 3265. Alternatively, if it is determined in step
3215 that the first and second portions of the first search
query (e.g., 3010) are not associated with a phrase, then
process 3200 may proceed to step 3220.
[0180] As shown in Figure 32A, step 3220 involves de-
termining whether the second portion of the first search
query is associated with a predetermined part of speech.
In one embodiment, the predetermined part of speech
may be relative pronoun, an interrogative pronoun, a
preposition, a verb, etc. Step 3220 may be performed by
a search query processor (e.g., 3030) in one embodi-
ment.
[0181] In one embodiment, step 3220 may involve de-
termining whether the second portion of the first search
query is associated with a predetermined part of speech
by indexing a part of speech database (e.g., 3044) using
the second portion to access or retrieve at least one word
that is a predetermined part of speech. In this case, if at
least one word that is a predetermined part of speech is
returned, then it may be determined in step 3220 that the
second portion of the first search query is associated with
a predetermined part of speech. Alternatively, if at least
one word that is a predetermined part of speech is not
returned, then it may be determined in step 3220 that the
second portion of the first search query is not associated
with a predetermined part of speech.
[0182] As an example of a predetermined part of
speech being a relative pronoun (e.g., that, which, what,
who, whom, whose, whatever, whoever, whomever,
etc.), a search query may include the words "US presi-
dent who was born in California." In this case, the second
portion of the search query (e.g., the word "who") may
be determined in step 3220 to be associated with a pre-
determined part of speech (e.g., a relative pronoun).
[0183] As another example of a predetermined part of
speech being a relative pronoun (e.g., that, which, what,
who, whom, whose, whatever, whoever, whomever,
etc.), a search query may include the words "young chess
player that beat Kasparov." In this case, the second por-
tion of the search query (e.g., the word "that") may be
determined in step 3220 to be associated with a prede-
termined part of speech (e.g., a relative pronoun).
[0184] As an example of a predetermined part of
speech being an interrogative pronoun (e.g., a pronoun

used to ask a question such as who, whom, what, which,
whose, etc.), a search query may include the words
"which US president was born in California." In this case,
the second portion of the search query (e.g., the word
"which") may be determined in step 3220 to be associ-
ated with a predetermined part of speech (e.g., an inter-
rogative pronoun).
[0185] As another example of a predetermined part of
speech being an interrogative pronoun (e.g., a pronoun
used to ask a question such as who, whom, what, which,
whose, etc.), a search query may include the words
"iPhone comes in what colors." In this case, the second
portion of the search query (e.g., the word "what") may
be determined in step 3220 to be associated with a pre-
determined part of speech (e.g., an interrogative pro-
noun).
[0186] As an example of a predetermined part of
speech being a preposition (e.g., of, to, in, from, at, by,
etc.), a search query may include the words "US presi-
dent from California." In this case, the second portion of
the search query (e.g., the word "from") may be deter-
mined in step 3220 to be associated with a predetermined
part of speech (e.g., a preposition).
[0187] As another example of a predetermined part of
speech being a preposition (e.g., of, to, in, from, at, by,
etc.), a search query may include the words "colors of
iPhone." In this case, the second portion of the search
query (e.g., the word "of") may be determined in step
3220 to be associated with a predetermined part of
speech (e.g., a preposition).
[0188] As an example of a predetermined part of
speech being a verb, a search query may include the
words "US president born in California." In this case, the
second portion of the search query (e.g., the word "born")
may be determined in step 3220 to be associated with a
predetermined part of speech (e.g., a verb).
[0189] As another example of a predetermined part of
speech being a verb, a search query may include the
words "young chess player beat Kasparov." In this case,
the second portion of the search query (e.g., the word
"beat") may be determined in step 3220 to be associated
with a predetermined part of speech (e.g., a verb).
[0190] As yet another example of a predetermined part
of speech being a verb, a search query may include the
words "Kasparov beat young chess player." In this case,
the second portion of the search query (e.g., the word
"beat") may be determined in step 3220 to be associated
with a predetermined part of speech (e.g., a verb).
[0191] If it is determined in step 3220 that the second
portion of the first search query (e.g., 3010) is associated
with a predetermined part of speech, then process 3200
may proceed to step 3270. Alternatively, if it is determined
in step 3220 that the second portion of the first search
query (e.g., 3010) is not associated with a predetermined
part of speech, then process 3200 may proceed to step
3225.
[0192] As shown in Figure 32B, step 3225 involves
generating the second search query (e.g., 3032, 3132,
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etc.). The second search query may be automatically
generated in step 3225 by a search query processor (e.g.,
3030) based on the first search query (e.g., 3010 ac-
cessed in step 3205). The second search query may be
automatically generated in step 3225 responsive to de-
termining that the first portion of the first search query
includes at least one semantic key (e.g., in step 3210).
[0193] In one embodiment, step 3225 may involve gen-
erating the second search query such that it is free of the
first portion of the first search query (e.g., including at
least one semantic key determined or identified in step
3210) and/or such that it is different from the first search
query. In one embodiment, step 3225 may involve gen-
erating the second search query such that it includes at
least one semantic sub-key 2945 (e.g., received by se-
mantic key processor 340 as shown in Figure 31) asso-
ciated with at least one semantic key 2234 (e.g., provided
to semantic key processor 340 as shown in Figure 31).
[0194] The second search query (e.g., 3132 as shown
in Figure 31) may be generated (e.g., by search query
processor 3030) in step 3225 by modifying the first search
query (e.g., 3010) in one embodiment. In one embodi-
ment, modification of the search query may be performed
in step 3225 in accordance with step 2360 of Figure 23,
process 2500 of Figure 25, step 2840 of Figure 28, some
combination thereof, etc. And in one embodiment, the
second search query (e.g., 3132 as shown in Figure 31)
may be generated (e.g., by search query processor 3030)
in step 3225 by creating a new search query based on
the first search query (e.g., 3010).
[0195] As shown in Figure 32B, step 3230 involves per-
forming a first search based on the second search query
(e.g., 3032, 3132, generated in step 3225, etc.) and per-
forming a second search based on the first search query
(e.g., 3010, accessed in step 3205, etc.). The first and
second searches may be performed in step 3230 by a
search engine (e.g., 320) in one embodiment. And in one
embodiment, the first search and/or the second search
may be performed in step 3230 in accordance with step
240 of Figure 2, step 710 of Figure 7, step 2040 of Figure
20, step 2850 of Figure 28, some combination thereof,
etc.
[0196] Step 3235 involves accessing first search re-
sults generated responsive to the first search and ac-
cessing second search results generated responsive to
the second search. Each of the first and second search
results may be associated with and/or include a respec-
tive set of documents (e.g., webpages, electronic docu-
ments, electronic files, advertising content, etc.). Each
of the first and second search results may be raw or un-
processed (e.g., similar to keyword search results 322,
search results 2955, etc.) in one embodiment. And in one
embodiment, the first search results and/or the second
search results may be processed (e.g., similar to filtered
search results 355, ranked search results 365, search
results output for presentation 375, etc.).
[0197] In one embodiment, each document associated
with or included in the first search results (e.g., accessed

in step 3235) may include at least one respective instance
of at least one semantic sub-key (e.g., 2945) associated
with the semantic key (e.g., determined to be included in
the first portion of the first search query in step 3210).
The first search results (e.g., output directly from search
engine 320 as search results 2955) may be generated
responsive to a first search performed (e.g., in step 3230)
based on the second search query (e.g., 3132) that was
generated (e.g., in step 3225) to include the at least one
semantic sub-key (e.g., 2945), thereby allowing search
query modification (e.g., which may be performed in step
3225) to be utilized in lieu of search result filtering (e.g.,
that may otherwise be performed in step 3240) in one
embodiment. However, it should be appreciated that
search query modification (e.g., which may be performed
in step 3225) may be utilized in combination with search
result filtering (e.g., which may be performed in step
3240) in one or more other embodiments.
[0198] As shown in Figure 32B, step 3240 involves
processing the first and second search results. The
processing of step 2340 may involve ranking the search
results (e.g., using ranking component 360, in accord-
ance with step 270 of Figure 2, in accordance with proc-
ess 900 of Figure 9, in accordance with process 1000 of
Figure 10, in accordance with process 1100 of Figure 11,
in accordance with step 2070 of Figure 20, in accordance
with step 2870 of Figure 28, etc.) in one embodiment.
And in one embodiment, the processing of step 2340
may involve filtering the search results (e.g., using filter-
ing component 350, in accordance with step 260 of Figure
2, in accordance with process 700 of Figure 7, in accord-
ance with process 800 of Figure 8, in accordance with
step 2060 of Figure 20, etc.).
[0199] Step 3245 involves analyzing the first and sec-
ond search results to automatically determine third
search results for output. In one embodiment, the third
search results may be automatically selected from a
group consisting of the first search results (e.g., gener-
ated responsive to the first search performed in step
3230) and the second search results (e.g., generated
responsive to the second search performed in step
3230). The first and second search results may be ana-
lyzed in step 3245 using one or more components such
as ranking component 360, filtering component 350, se-
mantic key processor 340, search query processor 3030,
some combination thereof, etc.
[0200] In one embodiment, the analyzing performed in
step 3245 may involve determining a ratio of a quantity
associated with the first search results to a quantity as-
sociated with the second search results. For example,
step 3245 may involve comparing the respective num-
bers of documents in or associated with the first and sec-
ond search results to determine a ratio of the quantity of
first search results (e.g., generated responsive to the first
search performed based on the second search query) to
the quantity of second search results (e.g., generated
responsive to the second search performed based on
the first search query). If the ratio meets or exceeds a
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predetermined threshold, then the first search results
may be determined as the third search results for output
in step 3245. Alternatively, if the ratio is less than or equal
to the predetermined threshold, then the second search
results may be determined as the third search results for
output in step 3245.
[0201] The predetermined threshold may be 10:1 1 in
one embodiment. And in other embodiments, the prede-
termined threshold may be another value (e.g., 2:1, 5:1,
20:1, etc.).
[0202] In one embodiment, the analyzing performed in
step 3245 may involve selecting either the first or second
search results as the third search results for output based
on scoring of the first and second search results. For
example, step 3245 may involve determining: a first score
associated with the first search results; and a second
score associated with the second search results. If the
first score exceeds the second score, then the first search
results may be selected for output in step 3245. Alterna-
tively, if the second score exceeds the first score, then
the second search results may be selected for output in
step 3245.
[0203] In one embodiment, the first score may be de-
termined in step 3245 based on a parameter selected
from a group consisting of: a number of instances in the
first search results of at least one semantic sub-key as-
sociated with the semantic key (e.g., 2234); a number of
instances in the first search results of at least one key-
word of the first search query; at least one proximity as-
sociated with a plurality of instances in the first search
results of at least one semantic sub-key associated with
the semantic key (e.g., 2234); and at least one proximity
associated with a plurality of instances in the first search
results of at least one keyword of the first search query.
And in one embodiment, the second score may be de-
termined in step 3245 based on a parameter selected
from a group consisting of: a number of instances in the
second search results of at least one semantic sub-key
associated with the semantic key (e.g., 2234); a number
of instances in the second search results of at least one
keyword of the second search query; at least one prox-
imity associated with a plurality of instances in the second
search results of at least one semantic sub-key associ-
ated with the semantic key (e.g., 2234); and at least one
proximity associated with a plurality of instances in the
second search results of at least one keyword of the sec-
ond search query.
[0204] In one embodiment, the first score and/or the
second score may be determined in step 3245 in accord-
ance with process 900 of Figure 9, process 1000 of Figure
10, process 1100 of Figure 11, some combination there-
of, etc. And in one embodiment, the first score and/or the
second score may be determined in step 3245 in accord-
ance with step 2070 of Figure 20, step 2870 of Figure
28, some combination thereof, etc.
[0205] As shown in Figure 32B, step 3250 involves out-
putting the third search results. The third search results
may be generated and output in step 3250 (e.g., by

graphical data generator 370) for presentation (e.g., as
search results output for presentation 375) in one em-
bodiment. In one embodiment, the third search results
may be generated and/or output in step 3250 responsive
to a system-generated input (e.g., 377 accessed by
graphical data generator 370). In one embodiment, the
third search results may be generated and/or output in
step 3250 responsive to a user input (e.g., 377 input via
a graphical user interface and accessed by graphical da-
ta generator 370). And in one embodiment, step 3250
may be performed in accordance with step 280 of Figure
2, step 430 of Figure 4, step 2080 of Figure 20, step 2880
of Figure 28, some combination thereof, etc.
[0206] Step 3255 involves determining whether a re-
quest to present other search results is detected. In one
embodiment, the request may be a user input (e.g., 377)
generated responsive to a user interaction with a graph-
ical user interface (e.g., used to present search results
output from presentation 375 such as GUI 1300, GUI
2700, etc.). The request may be a request to switch be-
tween the display of the third search results (e.g., output
in step 3250) and other search results in one embodi-
ment. And in one embodiment, the request may be a
system-generated input (e.g., 377) from one or more
components (e.g., search query processor 3030, seman-
tic key processor 340, search engine 320, filtering com-
ponent 350, ranking component 360, some combination
thereof, etc.).
[0207] If a request is not detected in step 3255, then
process 3200 may terminate. Alternatively, if a request
is detected in step 3255, then step 3260 may be per-
formed.
[0208] As shown in Figure 32B, step 3260 involves out-
putting fourth search results. The fourth search results
may be different from the third search results (e.g., output
in step 3250) in one embodiment. The fourth search re-
sults may be generated and output in step 3250 (e.g., by
graphical data generator 370) for presentation (e.g., as
search results output for presentation 375) in one em-
bodiment. In one embodiment, the fourth search results
may be generated and/or output in step 3260 responsive
to a system-generated input (e.g., 377 accessed by
graphical data generator 370). In one embodiment, the
fourth search results may be generated and/or output in
step 3260 responsive to a user input (e.g., 377 input via
a graphical user interface and accessed by graphical da-
ta generator 370). And in one embodiment, step 3260
may be performed in accordance with step 280 of Figure
2, step 430 of Figure 4, step 2080 of Figure 20, step 2880
of Figure 28, some combination thereof, etc.
[0209] In one embodiment, the fourth search results
may be or include the second search results (e.g., gen-
erated responsive to the second search performed in
step 3230) where the third search results are or include
the first search results (e.g., generated responsive to the
first search performed in step 3230). Alternatively, the
fourth search results may be or include the first search
results (e.g., generated responsive to the first search per-
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formed in step 3230) where the third search results are
or include the second search results (e.g., generated re-
sponsive to the second search performed in step 3230).
[0210] Accordingly, a user interface configured to gen-
erate the request (e.g., responsive to a user interaction
with an element of the user interface) may allow a user
may switch between the third search results (e.g., that
are automatically determined in step 3245 and output in
step 3250) and the fourth search results (e.g., that are
output in step 3260). In this manner, a user may quickly
determine which set of search results is preferable and/or
most relevant, whether the automatically-selected set of
search results (e.g., the third search results) is preferable
and/or most relevant, etc.
[0211] Turning back to step 3210 of Figure 32A, if it is
determined that the first portion of the first search query
(e.g., 3010) does not include a semantic key (e.g., 2234),
then step 3265 may be performed. Similarly, if it is de-
termined in step 3215 that the first and second portions
of the first search query are associated with a phrase,
then step 3265 may be performed.
[0212] Step 3265 involves performing a search based
on the first search query (e.g., accessed in step 3205).
The first search of step 3265 may be performed analo-
gously to the first search of step 3230. After the first
search is performed in step 3265, process 3200 may pro-
ceed to step 3280 of Figure 32B.
[0213] Turning back to step 3220 of Figure 32A, if it is
determined that the second portion of the first search
query is associated with a predetermined part of speech,
then process 3200 may proceed to step 3270. Step 3270
involves generating a second search query based on the
first search query (e.g., accessed in step 3205). The sec-
ond search query may be automatically generated in step
3270 by a search query processor (e.g., 3030) respon-
sive to determining that the second portion of the first
search query is associated with a predetermined part of
speech (e.g., in step 3220).
[0214] In one embodiment, step 3270 may involve gen-
erating the second search query such that it is free of the
first portion of the first search query (e.g., including at
least one semantic key determined or identified in step
3210) and/or such that it is different from the first search
query. In one embodiment, step 3270 may involve gen-
erating the second search query such that it includes at
least one semantic sub-key 2945 (e.g., received by se-
mantic key processor 340 as shown in Figure 31) asso-
ciated with at least one semantic key 2234 (e.g., provided
to semantic key processor 340 as shown in Figure 31).
[0215] The second search query (e.g., 3132 of Figure
31) may be generated (e.g., by search query processor
3030) in step 3270 by modifying the first search query
(e.g., 3010) in one embodiment. In one embodiment,
modification of the search query may be performed in
step 3270 in accordance with step 2360 of Figure 23,
process 2500 of Figure 25, step 2840 of Figure 28, some
combination thereof, etc. And in one embodiment, the
second search query (e.g., 3132 of Figure 31) may be

generated (e.g., by search query processor 3030) in step
3270 by creating a new search query based on the first
search query (e.g., 3010).
[0216] In one embodiment, step 3270 may involve gen-
erating the second search query (e.g., 3032, 3132, etc.)
such that it is free of the second portion of the first search
query (e.g., associated with the predetermined part of
speech as determined or identified in step 3220). And in
one embodiment, step 3270 may involve generating the
second search query (e.g., 3032, 3132, etc.) such that it
is free of the first portion of the first search query (e.g.,
including at least one semantic key determined or iden-
tified in step 3210) and the second portion of the first
search query (e.g., associated with the predetermined
part of speech as determined or identified in step 3220).
[0217] As an example involving a relative pronoun,
where the first search query includes the words "US pres-
ident who was born in California," step 3270 may involve
removing the first portion (e.g., "US president") identified
as a semantic key (e.g., in step 3210) and the second
portion (e.g., including the relative pronoun "who" as de-
termined in step 3220) to generate a second search query
including the words "was born in California." The second
search query may be further modified to include at least
one semantic sub-key associated with the semantic key
of the first portion (e.g., "US president") in one embodi-
ment.
[0218] As another example involving a relative pro-
noun, where the first search query includes the words
"young chess player that beat Kasparov," step 3270 may
involve removing the first portion (e.g., "chess player")
identified as a semantic key (e.g., in step 3210) and the
second portion (e.g., including the relative pronoun "that"
as determined in step 3220) to generate a second search
query including the words "young beat Kasparov." The
second search query may be further modified to include
at least one semantic sub-key associated with the se-
mantic key of the first portion (e.g., "chess player") in one
embodiment. And in one embodiment, the second search
query may be generated in step 3270 such that at least
one word removed from or otherwise previously associ-
ated with the at least one semantic key of the first portion
(e.g., the word "young" that modified the semantic key
"chess player") is separated from the remaining portion
or a third portion of the first search query (e.g., the words
"beat Kasparov"). In this case, the second search query
may be generated to include the words "young ’beat
Kasparaov.’"
[0219] As an example involving an interrogative pro-
noun, where the first search query includes the words
"which US president was born in California," step 3270
may involve removing the first portion (e.g., "US presi-
dent") identified as a semantic key (e.g., in step 3210)
and the second portion (e.g., including the interrogative
pronoun "which" as determined in step 3220) to generate
a second search query including the words "was born in
California." The second search query may be further
modified to include at least one semantic sub-key asso-
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ciated with the semantic key of the first portion (e.g., "US
president") in one embodiment.
[0220] As another example involving an interrogative
pronoun, where the first search query includes the words
"iPhone comes in what colors," step 3270 may involve
removing the first portion (e.g., "colors") identified as a
semantic key (e.g., in step 3210) and the second portion
(e.g., including the interrogative pronoun "what" as de-
termined in step 3220) to generate a second search query
including the words "iPhone comes in." The second
search query may be further modified to include at least
one semantic sub-key associated with the semantic key
of the first portion (e.g., "colors") in one embodiment.
[0221] As an example involving a preposition, where
the first search query includes the words "US president
from California," step 3270 may involve removing the first
portion (e.g., "US president") identified as a semantic key
(e.g., in step 3210) and the second portion (e.g., including
the preposition "from" as determined in step 3220) to
generate a second search query including the words
"California." Alternatively, only the first portion (e.g., "US
president") identified as a semantic key (e.g., in step
3210) may be removed in step 3270 (e.g., thereby leaving
the second portion including the preposition "from") to
generate a second search query including the words
"from California." The second search query may be fur-
ther modified to include at least one semantic sub-key
associated with the semantic key of the first portion (e.g.,
"US president") in one embodiment.
[0222] As another example involving a preposition,
where the first search query includes the words "colors
of iPhone," step 3270 may involve removing the first por-
tion (e.g., "colors") identified as a semantic key (e.g., in
step 3210) and the second portion (e.g., including the
preposition "of" as determined in step 3220) to generate
a second search query including the words "iPhone." The
second search query may be further modified to include
at least one semantic sub-key associated with the se-
mantic key of the first portion (e.g., "colors") in one em-
bodiment.
[0223] As an example involving a verb, where the first
search query includes the words "US president born in
California," step 3270 may involve removing the first por-
tion (e.g., "US president") identified as a semantic key
(e.g., in step 3210) to generate a second search query
including the words "born in California." The second
search query may be further modified to include at least
one semantic sub-key associated with the semantic key
of the first portion (e.g., "US president") in one embodi-
ment.
[0224] As another example involving a verb, where the
first search query includes the words "young chess player
beat Kasparov," step 3270 may involve removing the first
portion (e.g., "chess player") identified as a semantic key
(e.g., in step 3210) to generate a second search query
including the words "young beat Kasparov." The second
search query may be further modified to include at least
one semantic sub-key associated with the semantic key

of the first portion (e.g., "chess player") in one embodi-
ment.
[0225] As yet another example involving a verb, where
the first search query includes the words "Kasparov beat
young chess player," step 3270 may involve removing
the first portion (e.g., "chess player") identified as a se-
mantic key (e.g., in step 3210) to generate a second
search query including the words "young ’Kasparov
beat.’" In this case, where a third portion of the first search
query (e.g., the word "young") is disposed between the
first portion (e.g., the semantic key "chess player") and
the second portion (e.g., the verb "beat"), the second
search query may be generated in step 3270 such that
the third portion (e.g., the word "young") may be sepa-
rated from the remaining portion or fourth portion of the
first search query (e.g., the word "Kasparov") and the
second portion (e.g., the verb "beat"). The second search
query may be further modified to include at least one
semantic sub-key associated with the semantic key of
the first portion (e.g., "chess player") in one embodiment.
[0226] As shown in Figure 32A, step 3275 involves per-
forming a first search based on the second search query
(e.g., generated in step 3270). The first search may be
performed in step 3275 by a search engine (e.g., 320) in
one embodiment. And in one embodiment, the first
search may be performed in step 3275 in accordance
with step 240 of Figure 2, step 710 of Figure 7, step 2040
of Figure 20, step 2850 of Figure 28, some combination
thereof, etc.
[0227] As shown in Figure 32B, step 3280 involves ac-
cessing search results generated responsive to the first
search (e.g., performed in step 3275) and/or the second
search (e.g., performed in step 3265). Each of the search
results accessed in step 3280 may be associated with
and/or include a respective set of documents (e.g., web-
pages, electronic documents, electronic files, advertising
content, etc.). Each of the search results accessed in
step 3280 may be raw or unprocessed (e.g., similar to
keyword search results 322, search results 2955, etc.)
in one embodiment. And in one embodiment, the search
results accessed in step 3280 may be processed (e.g.,
similar to filtered search results 355, ranked search re-
sults 365, search results output for presentation 375,
etc.).
[0228] In one embodiment, each document associated
with or included in the search results generated respon-
sive to the first search (e.g., accessed in step 3280) may
include at least one respective instance of at least one
semantic sub-key (e.g., 2945) associated with the se-
mantic key (e.g., determined to be included in the first
portion of the first search query in step 3210). In this case,
the second search query (e.g., 3132) used to perform
the first search (e.g., in step 3275) may have been gen-
erated (e.g., in step 3270) to include the at least one
semantic sub-key (e.g., 2945), thereby allowing search
query modification (e.g., which may be performed in step
3270) to be utilized in lieu of search result filtering (e.g.,
that may otherwise be performed in step 3285) in one
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embodiment. However, it should be appreciated that
search query modification (e.g., which may be performed
in step 3270) may be utilized in combination with search
result filtering (e.g., which may be performed in step
3285) in one or more other embodiments.
[0229] As shown in Figure 32B, step 3285 involves
processing the search results (e.g., accessed in step
3280). The processing of step 2385 may involve ranking
the search results (e.g., using ranking component 360,
in accordance with step 270 of Figure 2, in accordance
with process 900 of Figure 9, in accordance with process
1000 of Figure 10, in accordance with process 1100 of
Figure 11, in accordance with step 2070 of Figure 20, in
accordance with step 2870 of Figure 28, etc.) in one em-
bodiment. And in one embodiment, the processing of
step 2385 may involve filtering the search results (e.g.,
using filtering component 350, in accordance with step
260 of Figure 2, in accordance with process 700 of Figure
7, in accordance with process 800 of Figure 8, in accord-
ance with step 2060 of Figure 20, etc.).
[0230] Step 3290 involves outputting the search re-
sults (e.g., accessed in step 3280 and/or processed in
step 3285). The search results may be generated and
output in step 3290 (e.g., by graphical data generator
370) for presentation (e.g., as search results output for
presentation 375) in one embodiment. In one embodi-
ment, the search results may be generated and/or output
in step 3290 responsive to a system-generated input
(e.g., 377 accessed by graphical data generator 370). In
one embodiment, the search results may be generated
and/or output in step 3290 responsive to a user input
(e.g., 377 input via a graphical user interface and ac-
cessed by graphical data generator 370). And in one em-
bodiment, step 3290 may be performed in accordance
with step 280 of Figure 2, step 430 of Figure 4, step 2080
of Figure 20, step 2880 of Figure 28, some combination
thereof, etc.
[0231] In one embodiment, one or more steps of proc-
ess 3200 may be performed in parallel. For example,
steps 3215 and 3220 may be performed in parallel in one
embodiment. And in other embodiments, other steps of
process 3200 may be performed in parallel.
[0232] Although process 3200 is depicted in Figures
32A and 32B with a specific number and ordering of
steps, it should be appreciated that process 3200 may
include a different number and/or ordering of steps in
other embodiments. For example, one or more searches
performed in process 3200 (e.g., in steps 3230, 3265,
3275, etc.) may be optional, thereby providing for auto-
mated generation of a search query (e.g., 3032, 3132,
etc.) without necessarily performing a search based ther-
eon. As another example, a first set of steps (e.g., 3225
through 3260) and a second set of steps (e.g., 3270
through 3290) may be mutually exclusive in one embod-
iment, and therefore, only one set of the steps (e.g., either
the first set or the second set) of process 3200 may be
performed in one embodiment. As yet another example,
all steps of process 3200 may be optional except for steps

3210 and 3225 in one embodiment. And as a further ex-
ample, all steps of process 3200 may be optional except
for steps 3210, 3225, and at least a portion of step 3230
(e.g., including at least the performance of the first search
based on the second search query)
[0233] Although Figure 30 shows data flow diagram
3000 with a specific number of components, it should be
appreciated that data flow diagram 3000 may include a
different number of components in other embodiments.
Although Figure 30 shows data flow diagram 3000 with
a specific arrangement of components, it should be ap-
preciated that data flow diagram 3000 may include a dif-
ferent arrangement of components in other embodi-
ments.
[0234] Although Figure 31 shows data flow diagram
3100 with a specific number of components, it should be
appreciated that data flow diagram 3100 may include a
different number of components in other embodiments.
Although Figure 31 shows data flow diagram 3100 with
a specific arrangement of components, it should be ap-
preciated that data flow diagram 3100 may include a dif-
ferent arrangement of components in other embodi-
ments.

Ranking Data Utilizing Multiple Semantic Keys in a 
Search Query

[0235] Figure 33 shows exemplary data flow diagram
3300 of a first ranking of data based on multiple semantic
keys in a search query in accordance with one embodi-
ment of the present invention. As shown in Figure 33,
search query processor 3030 may access a search query
(e.g., 3010) and determine that the search query includes
a plurality of semantic keys (e.g., 2234), where each se-
mantic key of the plurality of semantic keys may be as-
sociated with a respective set of semantic sub-keys of a
plurality of sets of semantic sub-keys. Semantic key proc-
essor 340 may determine at least one semantic sub-key
included in each set of semantic sub-keys of the plurality
of sets of semantic sub-keys.
[0236] The at least one semantic sub-key (e.g., includ-
ed in each set of semantic sub-keys of the plurality of
sets of semantic sub-keys) may be used to rank data.
For example, the at least one semantic sub-key (e.g.,
included in each set of semantic sub-keys of the plurality
of sets of semantic sub-keys) may be used to rank the
plurality of semantic sub-keys. In this case, the at least
one semantic sub-key may be ranked above at least one
other semantic sub-key of the plurality of sets of semantic
sub-keys. The ranking may be performed by semantic
key processor 340 and/or by ranking component 360
(e.g., based on data 3348 from semantic key processor
340). In one embodiment, data associated with the
ranked semantic sub-keys may be output (e.g., for pres-
entation by graphical data generator as search results
output for presentation 375), where the data associated
with the ranked semantic sub-keys may be received by
graphical data generator 370 as ranked search results
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365 (e.g., from ranking component 360) and/or as data
3348 (e.g., from semantic key processor 340 as indicated
in Figure 33 by dashed arrow 3349).
[0237] As another example, the at least one semantic
sub-key (e.g., included in each set of semantic sub-keys
of the plurality of sets of semantic sub-keys) may be used
(e.g., by ranking component 360) to rank a plurality of
documents associated with search results (e.g., gener-
ated responsive to a search based on search query 3032
and/or subsequently filtered based on data 2245 by fil-
tering component 350). In this case, at least one docu-
ment associated with the at least one semantic sub-key
(e.g., including at least one respective instance of the at
least one semantic sub-key) may be ranked above at
least one other document associated with at least one
other semantic sub-key (e.g., included in less than all of
the plurality of sets of semantic sub-keys), where the at
least one document and the at least one other document
are associated with search results (e.g., generated re-
sponsive to a search based on search query 3032 and/or
subsequently filtered based on data 2245 by filtering
component 350). The ranking may be performed by rank-
ing component 360 based on data 3348 from semantic
key processor 340, where data 3348 may be associated
with a ranking or ordering (e.g., based on the at least one
semantic sub-key) of a plurality of documents (e.g., in-
cluding the documents themselves, a list of document
identifiers, etc.) and/or a plurality of semantic sub-keys
(e.g., including the semantic sub-keys themselves, a list
of semantic sub-keys identifiers, etc.). In one embodi-
ment, data associated with the ranked documents may
be output (e.g., for presentation by graphical data gen-
erator as search results output for presentation 375).
[0238] Where data 3348 is associated with a ranking
or ordering (e.g., based on the at least one semantic
sub-key included in a plurality of sets of semantic sub-
keys) of a plurality of documents (e.g., including the doc-
uments themselves, a list of document identifiers, etc.),
ranking component 360 may organize, format, or other-
wise process the search results (e.g., search results 322
and/or 355 including document identifiers, at least a re-
spective portion of each document of the plurality of doc-
uments, some combination thereof, etc.) in accordance
with data 3348. Where data 3348 is associated with a
ranking or ordering (e.g., based on the at least one se-
mantic sub-key included in a plurality of sets of semantic
sub-keys) of a plurality of semantic sub-keys (e.g., in-
cluding the semantic sub-keys themselves, a list of se-
mantic sub-keys identifiers, etc.), ranking component
360 may perform one or more operations to process the
search results (e.g., search results 322 and/or 355 in-
cluding document identifiers, at least a respective portion
of each document of the plurality of documents, some
combination thereof, etc.). For example, ranking compo-
nent 360 may perform a first ranking of the search results
to order any document including at least one instance of
the at least one semantic sub-key (e.g., indicated by data
3348 and/or included in each set of semantic sub-keys

of the plurality of sets of semantic sub-keys) above any
other document that does not include at least one in-
stance of the at least one semantic sub-key. As another
example, a second ranking may be performed (e.g., sep-
arately from or in combination with the first ranking) by
ranking component 360 to rank the documents based on
the number of respective instances of any of the semantic
sub-keys (e.g., the at least one semantic sub-key or any
other semantic sub-key of the plurality of sets of semantic
sub-keys). As such, in one embodiment, the first ranking
may be used to group the documents (e.g., into a first
group including one or more documents that include at
least one respective instance of the at least one semantic
sub-key and a second group including any remaining
documents that do not include at least one respective
instance of the at least one semantic sub-key) while the
second ranking may be used to rank the documents (e.g.,
based on the number of respective instances of any of
the semantic sub-keys) within each of the groups.
[0239] Accordingly, ranking of data may be improved
by utilizing semantic sub-keys associated with multiple
semantic keys included in the search query. Where the
ranking involves a ranking of documents associated with
search results, the documents may be more accurately
and/or precisely ranked to order the more relevant search
results (e.g., including at least one respective instance
of at least one semantic sub-key that is associated with
multiple semantic keys included in the search query used
to generate the search results) above the less relevant
search results. Where the ranking involves a ranking of
semantic sub-keys associated with search results, the
semantic sub-keys may be more accurately and/or pre-
cisely ranked to order the more relevant semantic sub-
keys (e.g., associated with multiple semantic keys includ-
ed in the search query used to generate the search re-
sults) above the less relevant semantic sub-keys.
[0240] Figure 34 shows exemplary data flow diagram
3400 of a second ranking of data based on multiple se-
mantic keys in a search query in accordance with one
embodiment of the present invention. As shown in Figure
34, search query processor 3030 may access a search
query (e.g., 3010) and determine that the search query
includes a plurality of semantic keys (e.g., 2234), where
each semantic key of the plurality of semantic keys may
be associated with a respective set of semantic sub-keys
of a plurality of sets of semantic sub-keys (e.g. 2945).
Semantic key processor 340 may determine at least one
semantic sub-key included in each set of semantic sub-
keys of the plurality of sets of semantic sub-keys.
[0241] The at least one semantic sub-key (e.g., includ-
ed in each set of semantic sub-keys of the plurality of
sets of semantic sub-keys) may be used to rank data.
For example, the at least one semantic sub-key (e.g.,
included in each set of semantic sub-keys of the plurality
of sets of semantic sub-keys) may be used to rank the
plurality of semantic sub-keys. In this case, the at least
one semantic sub-key may be ranked above at least one
other semantic sub-key of the plurality of sets of semantic
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sub-keys. The ranking may be performed by semantic
key processor 340 and/or by ranking component 360
(e.g., based on data 3348 from semantic key processor
340). In one embodiment, data associated with the
ranked semantic sub-keys may be output (e.g., for pres-
entation by graphical data generator as search results
output for presentation 375), where the data associated
with the ranked semantic sub-keys may be received by
graphical data generator 370 as ranked search results
365 (e.g., from ranking component 360) and/or as data
3348 (e.g., from semantic key processor 340 as indicated
in Figure 34 by dashed arrow 3349).
[0242] As another example, the at least one semantic
sub-key (e.g., included in each set of semantic sub-keys
of the plurality of sets of semantic sub-keys) may be used
(e.g., by ranking component 360) to rank a plurality of
documents associated with search results (e.g., gener-
ated responsive to a search based on search query 3132
that includes the at least one semantic sub-key and/or
at least one other semantic sub-key). In this case, at least
one document associated with the at least one semantic
sub-key (e.g., including at least one respective instance
of the at least one semantic sub-key) may be ranked
above at least one other document associated with at
least one other semantic sub-key (e.g., included in less
than all of the plurality of sets of semantic sub-keys),
where the at least one document and the at least one
other document are associated with search results (e.g.,
generated responsive to a search based on search query
3132). The ranking may be performed by ranking com-
ponent 360 based on data 3348 from semantic key proc-
essor 340, where data 3348 may be associated with a
ranking or ordering (e.g., based on the at least one se-
mantic sub-key) of a plurality of documents (e.g., includ-
ing the documents themselves, a list of document iden-
tifiers, etc.) and/or a plurality of semantic sub-keys (e.g.,
including the semantic sub-keys themselves, a list of se-
mantic sub-keys identifiers, etc.). In one embodiment,
data associated with the ranked documents may be out-
put (e.g., for presentation by graphical data generator as
search results output for presentation 375).
[0243] Where data 3348 is associated with a ranking
or ordering (e.g., based on the at least one semantic
sub-key included in a plurality of sets of semantic sub-
keys) of a plurality of documents (e.g., including the doc-
uments themselves, a list of document identifiers, etc.),
ranking component 360 may organize, format, or other-
wise process the search results (e.g., search results 2955
including document identifiers, at least a respective por-
tion of each document of the plurality of documents, some
combination thereof, etc.) in accordance with data 3348.
Where data 3348 is associated with a ranking or ordering
(e.g., based on the at least one semantic sub-key includ-
ed in a plurality of sets of semantic sub-keys) of a plurality
of semantic sub-keys (e.g., including the semantic sub-
keys themselves, a list of semantic sub-keys identifiers,
etc.), ranking component 360 may perform one or more
operations to process the search results (e.g., search

results 2955 including document identifiers, at least a
respective portion of each document of the plurality of
documents, some combination thereof, etc.). For exam-
ple, ranking component 360 may perform a first ranking
of the search results to order any document including at
least one instance of the at least one semantic sub-key
(e.g., indicated by data 3348 and/or included in each set
of semantic sub-keys of the plurality of sets of semantic
sub-keys) above any other document that does not in-
clude at least one instance of the at least one semantic
sub-key. As another example, a second ranking may be
performed (e.g., separately from or in combination with
the first ranking) by ranking component 360 to rank the
documents based on the number of respective instances
of any of the semantic sub-keys (e.g., the at least one
semantic sub-key or any other semantic sub-key of the
plurality of sets of semantic sub-keys). As such, in one
embodiment, the first ranking may be used to group the
documents (e.g., into a first group including one or more
documents that include at least one respective instance
of the at least one semantic sub-key and a second group
including any remaining documents that do not include
at least one respective instance of the at least one se-
mantic sub-key) while the second ranking may be used
to rank the documents (e.g., based on the number of
respective instances of any of the semantic sub-keys)
within each of the groups.
[0244] Accordingly, ranking of data may be improved
by utilizing semantic sub-keys associated with multiple
semantic keys included in the search query. Where the
ranking involves a ranking of documents associated with
search results, the documents may be more accurately
and/or precisely ranked to order the more relevant search
results (e.g., including at least one respective instance
of at least one semantic sub-key that is associated with
multiple semantic keys included in the search query used
to generate the search results) above the less relevant
search results. Where the ranking involves a ranking of
semantic sub-keys associated with search results, the
semantic sub-keys may be more accurately and/or pre-
cisely ranked to order the more relevant semantic sub-
keys (e.g., associated with multiple semantic keys includ-
ed in the search query used to generate the search re-
sults) above the less relevant semantic sub-keys.
[0245] Figure 35 shows exemplary diagram 3500 de-
picting a ranking of data in accordance with one embod-
iment of the present invention. As shown in Figure 35, a
query may be accessed that includes a plurality of se-
mantic keys (e.g., 3510). Each of the semantic keys may
be associated with a respective set of semantic sub-keys
of a plurality of sets of semantic sub-keys (e.g., 3520).
For example, Semantic Key 1 may be associated with a
first set of semantic sub-keys (e.g., including Semantic
Sub-Key A, Semantic Sub-Key B, and Semantic Sub-
Key C), whereas Semantic Key 2 may be associated with
a second set of semantic sub-keys (e.g., including Se-
mantic Sub-Key B and Semantic Sub-Key D). It may be
determined that Semantic Sub-Key B is included in each
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of the sets of semantic sub-keys associated with the mul-
tiple semantic keys 3510 (e.g., as indicated by dashed
box 3530). This information may then be used to rank
data associated with a plurality of documents (e.g., 3540)
and/or data associated with a plurality of semantic sub-
keys (e.g., 3550).
[0246] As shown in Figure 35, data associated with a
plurality of documents (e.g., 3540) may include at least
one document associated with Semantic Sub-Key B
(e.g., Document 1 and Document 2) ranked above at
least one other document that is not associated with Se-
mantic Sub-Key B and/or is associated with at least one
other semantic sub-key (e.g., Document 3, Document 4,
and Document 5). Each document (e.g., Document 1,
Document 2, Document 3, etc.) of data 3540 may be or
represent a complete document, a portion of a document,
an identifier or other data associated with a document,
etc. Additionally, in one embodiment, the documents of
data 3540 may be further ranked based on a respective
quantity of instances of one or more semantic sub-keys
(e.g., of plurality of sets of semantic sub-keys 3520). For
example, Document 1 may include a greater number of
instances of the one or more semantic sub-keys than
Document 2. As another example, Document 3 may in-
clude a greater number of instances of the one or more
semantic sub-keys than Document 4, and Document 4
may include a greater number of instances of the one or
more semantic sub-keys than Document 5.
[0247] Data associated with a plurality of semantic
sub-keys (e.g., 3550) may include Semantic Sub-Key B
ranked above at least one other semantic sub-key (e.g.,
Semantic Sub-Key A, Semantic Sub-Key C, and Seman-
tic Sub-Key D). Each semantic sub-key (e.g., Semantic
Sub-Key A, Semantic Sub-Key B, etc.) of data 3550 may
be or represent a respective semantic sub-key itself
and/or an identifier associated with a respective semantic
sub-key.
[0248] As an example, a search query may be ac-
cessed that includes the words "Nobel Peace Prize win-
ner US president." It may be determined that the search
query includes two semantic keys: "Nobel Peace Prize
winner" and "US president." It may then be determined
that each set of semantic sub-keys associated with the
semantic keys "Nobel Peace Prize winner" and "US pres-
ident" include the following semantic sub-keys in com-
mon: "Theodore Roosevelt;" Woodrow Wilson;" "Jimmy
Carter;" and "Barack Obama." As such, the shared se-
mantic sub-keys (e.g., "Theodore Roosevelt," Woodrow
Wilson," "Jimmy Carter," and "Barack Obama") may be
ranked above other semantic sub-keys in one embodi-
ment. And in one embodiment, documents including at
least one instance of at least one of the shared semantic
sub-keys (e.g., "Theodore Roosevelt," Woodrow
Wilson," "Jimmy Carter," and "Barack Obama") may be
ranked above at least one other document that does not
include at least one instance of at least one of the shared
semantic sub-keys. Thus, more relevant search results
(e.g., associated with documents and/or semantic sub-

keys) may be determined and/or returned.
[0249] Although Figure 35 depicts a specific number
of semantic sub-keys and keywords in the query, it should
be appreciated that a query may include any number of
semantic sub-keys and/or keywords in other embodi-
ments. For example, the query may include no keywords
in one embodiment. As another example, the query may
include at least one semantic key that is not associated
with any semantic sub-keys which are also associated
with at least one other semantic key included in the query.
Additionally, although Figure 35 depicts a specific
number of semantic sub-keys in each set of semantic
sub-keys, it should be appreciated that any number of
semantic sub-keys may be associated with a semantic
key in other embodiments. Further, although Figure 35
depicts only one semantic sub-key shared by sets of se-
mantic sub-keys 3520, it should be appreciated that more
than one semantic sub-key may be shared by sets of
semantic sub-keys 3520 in other embodiments.
[0250] Although Figure 33 shows data flow diagram
3300 with a specific number of components, it should be
appreciated that data flow diagram 3300 may include a
different number of components in other embodiments.
Although Figure 33 shows data flow diagram 3300 with
a specific arrangement of components, it should be ap-
preciated that data flow diagram 3300 may include a dif-
ferent arrangement of components in other embodi-
ments.
[0251] Although Figure 34 shows data flow diagram
3400 with a specific number of components, it should be
appreciated that data flow diagram 3400 may include a
different number of components in other embodiments.
Although Figure 34 shows data flow diagram 3400 with
a specific arrangement of components, it should be ap-
preciated that data flow diagram 3400 may include a dif-
ferent arrangement of components in other embodi-
ments.
[0252] Figure 36 shows a flowchart of computer-imple-
mented process 3600 for ranking data in accordance with
one embodiment of the present invention. As shown in
Figure 36, step 3610 involves accessing a search query.
The search query (e.g., 3010) may be accessed in step
3610 by a search query processor (e.g., 3030) in one
embodiment.
[0253] Step 3620 involves determining that the search
query (e.g., 3010) includes a plurality of semantic keys
(e.g., 2234, 3510, etc.). For example, it may be deter-
mined in step 3620 that the query depicted in Figure 35
includes two semantic keys (e.g., Semantic Key 1 and
Semantic Key 2). In one embodiment, at least one se-
mantic key of the plurality of semantic keys (e.g., deter-
mined in step 3620) may include a plurality of words.
[0254] Step 3620 may be performed by a search query
processor (e.g., 3030) in one embodiment. In one em-
bodiment, step 3620 may involve determining that the
search query (e.g., 3010) includes a plurality of semantic
keys by indexing or otherwise using a semantic key da-
tabase (e.g., 342). For example, a semantic key data-
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base (e.g., 342) may be indexed using at least a portion
of the search query to access or retrieve at least one
semantic key of the plurality of semantic keys.
[0255] As shown in Figure 36, step 3630 involves de-
termining a plurality of sets of semantic sub-keys asso-
ciated with the plurality of semantic keys. For example,
step 3630 may involve determining a first set of semantic
sub-keys (e.g., Semantic Sub-Key A, Semantic Sub-Key
B, and Semantic Sub-Key C of Figure 35) associated
with a first semantic key (e.g., Semantic Key 1 of Figure
35). Step 3630 may also involve determining a second
set of semantic sub-keys (e.g., Semantic Sub-Key B and
Semantic Sub-Key D of Figure 35) associated with a sec-
ond semantic key (e.g., Semantic Key 2 of Figure 35).
[0256] Step 3630 may be performed by a semantic key
processor (e.g., 340) in one embodiment. And in one
embodiment, step 3630 may involve determining a plu-
rality of sets of semantic sub-keys associated with the
plurality of semantic keys by indexing a semantic key
database (e.g., 342) using the plurality of semantic keys
to access or retrieve the plurality of sets of semantic sub-
keys.
[0257] As shown in Figure 36, step 3640 involves de-
termining at least one semantic sub-key included in each
set of semantic sub-keys of the plurality of sets of se-
mantic sub-keys (e.g., determined in step 3630). For ex-
ample, with reference to Figure 35, it may be determined
that Semantic Sub-Key B is included in each set of se-
mantic sub-keys of the plurality of sets of semantic sub-
keys (e.g., as indicated by dashed box 3530). In one em-
bodiment, step 3640 may be performed by a semantic
key processor (e.g., 340) and/or at least one other com-
ponent (e.g., ranking component 360).
[0258] In one embodiment, step 3640 may involve
comparing the plurality of sets of semantic sub-keys to
determine the at least one semantic sub-key included in
each set of semantic sub-keys. For example, with refer-
ence to Figure 35, a first set of semantic sub-keys (e.g.,
associated with Semantic Key 1) may be compared to a
second set of semantic sub-keys (e.g., associated with
Semantic Key 2) to determine at least one semantic sub-
key (e.g., Semantic Sub-Key B as indicated by dashed
box 3530) included in each of the first and second sets
of semantic sub-keys. Responsive to performing step
3640, process 3600 may proceed to step 3650 and/or to
step 3670.
[0259] As shown in Figure 36, step 3650 involves rank-
ing at least one document associated with the at least
one semantic sub-key (e.g., determined in step 3640)
above at least one other document associated with at
least one other semantic sub-key (e.g., of the plurality of
sets of semantic sub-keys). For example, with reference
to Figure 35, step 3650 may involve ranking Documents
1 and 2 (e.g., given their association with Semantic Sub-
Key B that is included in each set of semantic sub-keys
of the plurality of sets of semantic sub-keys) above at
least one other document that is not associated with Se-
mantic Sub-Key B and/or is associated with at least one

other semantic sub-key (e.g., Document 3, Document 4,
and Document 5). As another example, where Docu-
ments 1 and 2 include at least one instance of the at least
one semantic sub-key (e.g., determined in step 3640),
step 3650 may involve ranking Documents 1 and 2 above
the other documents (e.g., Document 3, Document 4,
and Document 5) that may not include at least one in-
stance of the at least one semantic sub-key and/or may
include at least one instance of at least one other seman-
tic sub-key.
[0260] Step 3650 may be performed by a ranking com-
ponent (e.g., 360) in one embodiment. And in one em-
bodiment, the at least one other semantic sub-key (e.g.,
Semantic Sub-Key A, Semantic Sub-Key C, Semantic
Sub-Key D, etc.) may be included in less than all of the
plurality of sets of semantic sub-keys.
[0261] The at least one document and the at least one
other document may be associated with search results
(e.g., 322, 355, 2955, etc.) generated responsive to a
search performed based on the search query (e.g., 3032,
3132, accessed in step 3610, etc.). In one embodiment,
each document of the at least one document and the at
least one other document may be selected from a group
consisting of a webpage, an electronic document, an
electronic file, and advertising content.
[0262] As shown in Figure 36, step 3660 involves out-
putting search results including the at least one document
ranked above the at least one other document. The
search results may be generated and output in step 3660
(e.g., by graphical data generator 370) for presentation
(e.g., as search results output for presentation 375) in
one embodiment. In one embodiment, the search results
may be generated and/or output in step 3660 responsive
to a system-generated input (e.g., 377 accessed by
graphical data generator 370). In one embodiment, the
search results may be generated and/or output in step
3660 responsive to a user input (e.g., 377 input via a
graphical user interface and accessed by graphical data
generator 370). And in one embodiment, step 3660 may
be performed in accordance with step 280 of Figure 2,
step 430 of Figure 4, step 2080 of Figure 20, step 2880
of Figure 28, some combination thereof, etc.
[0263] Step 3670 involves ranking the at least one se-
mantic sub-key (e.g., determined in step 3640) above at
least one other semantic sub-key (e.g., of the plurality of
sets of semantic sub-keys). For example, with reference
to Figure 35, step 3670 may involve ranking or ordering
Semantic Sub-Key B (e.g., given that it was determined
to be included in each set of semantic sub-keys of the
plurality of sets of semantic sub-keys in step 3640) above
at least one other semantic sub-key (e.g., Semantic Sub-
Key A, Semantic Sub-Key C, and Semantic Sub-Key D).
In one embodiment, step 3670 may be performed by a
ranking component (e.g., 360) in one embodiment.
[0264] As shown in Figure 36, step 3680 involves out-
putting, for presentation, data associated with an order-
ing (or ranking) of the at least one semantic sub-key
above the at least one other semantic sub-key. The data
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may be generated and output in step 3680 for presenta-
tion by a graphical data generator (e.g., 370 as search
results output for presentation 375) in one embodiment.
In one embodiment, the data may be generated and/or
output in step 3680 responsive to a system-generated
input (e.g., 377 accessed by graphical data generator
370). In one embodiment, the data may be generated
and/or output in step 3680 responsive to a user input
(e.g., 377 input via a graphical user interface and ac-
cessed by graphical data generator 370). And in one em-
bodiment, step 3680 may be performed in accordance
with step 280 of Figure 2, step 430 of Figure 4, step 2080
of Figure 20, step 2880 of Figure 28, some combination
thereof, etc.
[0265] In one embodiment, one or more steps of proc-
ess 3600 may be performed in parallel. For example,
step 3650 may be performed in parallel with step 3670
and/or step 3680 in one embodiment. As another exam-
ple, step 3660 may be performed in parallel with step
3670 and/or step 3680 in one embodiment. As yet an-
other example, step 3670 may be performed in parallel
with step 3650 and/or step 3660 in one embodiment. And
as a further example, step 3680 may be performed in
parallel with step 3650 and/or step 3660 in one embod-
iment. And in other embodiments, other steps of process
3600 may be performed in parallel.
[0266] Although process 3600 is depicted in Figure 36
with a specific number of steps, it should be appreciated
that process 3600 may include a different number of
steps in other embodiments. Although process 3600 is
depicted in Figure 36 with a specific ordering of steps, it
should be appreciated that process 3600 may include a
different ordering of steps in other embodiments.

Ordering of Semantic Sub-Keys

[0267] Figure 37 shows a flowchart of computer-imple-
mented process 3700 for determining an ordering in ac-
cordance with one embodiment of the present invention.
As shown in Figure 37, step 3710 involves accessing a
search query. The search query (e.g., 3010) may be ac-
cessed in step 3710 by a search query processor (e.g.,
3030) in one embodiment.
[0268] Step 3720 involves determining that the search
query (e.g., 3010) includes a plurality of semantic keys
(e.g., 2234, etc.). For example, where the search query
accessed in step 3710 includes the words "fruit price,"
step 3720 may involve determining that that the search
query includes two semantic keys: "fruit" and "price." In
one embodiment, at least one semantic key of the plu-
rality of semantic keys (e.g., determined in step 3720)
may include a plurality of words.
[0269] Step 3720 may be performed by a search query
processor (e.g., 3030) in one embodiment. In one em-
bodiment, step 3720 may involve determining that the
search query (e.g., 3010) includes a plurality of semantic
keys by indexing or otherwise using a semantic key da-
tabase (e.g., 342). For example, a semantic key data-

base (e.g., 342) may be indexed using at least a portion
of the search query to access or retrieve at least one
semantic key of the plurality of semantic keys.
[0270] As shown in Figure 37, step 3730 involves de-
termining a plurality of sets of semantic sub-keys asso-
ciated with the plurality of semantic keys. Step 3730 may
be performed by a semantic key processor (e.g., 340) in
one embodiment. In one embodiment, step 3730 may
involve determining a plurality of sets of semantic
sub-keys associated with the plurality of semantic keys
by indexing a semantic key database (e.g., 342) using
the plurality of semantic keys to access or retrieve the
plurality of sets of semantic sub-keys. And in one em-
bodiment, step 3730 may involve generating and/or ac-
cessing data structure 3800 of Figure 38.
[0271] Figure 38 shows exemplary data structure 3800
including a plurality of sets of semantic sub-keys asso-
ciated with semantic keys in accordance with one em-
bodiment of the present invention. In one embodiment,
data structure 3800 may be stored in and/or accessed
from a memory of or coupled to semantic key processor
340.
[0272] As shown in Figure 38, the left column of data
structure 3800 may include a first set of semantic
sub-keys (e.g., associated with the semantic key "fruit"
of the search query accessed in step 3710). The right
column of data structure 3800 may include a second set
of semantic sub-keys (e.g., associated with the semantic
key "price" of the search query accessed in step 3710).
[0273] In one embodiment, each row of data structure
3800 may include related semantic sub-keys from the
plurality of sets of semantic sub-keys. For example, the
semantic sub-key "apples" (e.g., in the first row of Se-
mantic Sub-Key Set 1) may be related to the semantic
sub-key "$2.99" (e.g., in the first row of Semantic Sub-
Key Set 2). As another example, the semantic sub-key
"oranges" (e.g., in the third row of Semantic Sub-Key Set
1) may be related to the semantic sub-key "$0.99" (e.g.,
in the third row of Semantic Sub-Key Set 2).
[0274] In one embodiment, semantic sub-keys may be
determined to be related if at least one respective in-
stance of each of the semantic sub-keys occurs in the
same document. In one embodiment, semantic sub-keys
may be determined to be related if at least one respective
instance of each of the semantic sub-keys occurs in the
same portion of a document. And in one embodiment,
semantic sub-keys may be determined to be related if at
least one respective instance of each of the semantic
sub-keys occurs within a predetermined proximity of one
another (e.g., within a predetermined number of words,
a predetermined number of lines, a predetermined
number of paragraphs, etc.) in a document.
[0275] Although Figure 38 depicts data structure 3800
with a certain amount and type of data, it should be ap-
preciated that data structure 3800 may include a different
amount and/or type of data in other embodiments. Addi-
tionally, although Figure 38 depicts data structure 3800
with a certain arrangement of data, it should be appreci-
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ated that data structure 3800 may include a different ar-
rangement of data in other embodiments.
[0276] Turning back to Figure 37, step 3730 may in-
volve determining a first set of semantic sub-keys (e.g.,
Semantic Sub-Key Set 1 as depicted in Figure 38) asso-
ciated with a first semantic key (e.g., the semantic key
"fruit" of the search query accessed in step 3710). Step
3730 may also involve determining a second set of se-
mantic sub-keys (e.g., Semantic Sub-Key Set 2 as de-
picted in Figure 38) associated with a second semantic
key (e.g., the semantic key "price" of the search query
accessed in step 3710).
[0277] As shown in Figure 37, step 3740 involves de-
termining a sort key based on an analysis of the plurality
of sets of semantic sub-keys. In one embodiment, step
3740 may involve selecting a set of semantic sub-keys
with the fewest members as the sort key in one embod-
iment. For example, since Semantic Sub-Key Set 1 of
Figure 38 includes 4 different members while Semantic
Sub-Key Set 2 includes 6 different members, Semantic
Sub-Key Set 1 may be selected as the sort key in step
3740 since it has fewer members than Semantic Sub-
Key Set 2.
[0278] In one embodiment, step 3740 may involve se-
lecting a set of semantic sub-keys including only words
as the sort key. For example, since Semantic Sub-Key
Set 1 of Figure 38 includes only words while Semantic
Sub-Key Set 2 includes no words (only numbers and
symbols), Semantic Sub-Key Set 1 may be selected as
the sort key in step 3740.
[0279] Step 3740 may involve selecting a set of se-
mantic sub-keys including only numbers or symbols as
the sort key in one embodiment. For example, since Se-
mantic Sub-Key Set 2 of Figure 38 includes only numbers
or symbols while Semantic Sub-Key Set 2 includes no
numbers or symbols (only words), Semantic Sub-Key Set
2 may be selected as the sort key in step 3740.
[0280] In one embodiment, step 3740 may involve se-
lecting data associated with at least one of the plurality
of sets of semantic sub-keys as the sort key. For example,
step 3740 may involve selecting statistical parameters
associated with the plurality of sets of semantic sub-keys
as the sort key. In one embodiment, the statistical pa-
rameters may be associated with a quantity or percent-
age of search results including at least one respective
instance of one or more semantic sub-keys (e.g., of data
structure 3800). And in one embodiment, the statistical
parameters may be associated with or displayed in a re-
gion (e.g., 2730) of a graphical user interface (e.g., GUI
2700).
[0281] As shown in Figure 37, step 3750 involves de-
termining, based on the sort key, an ordering of semantic
sub-keys of the plurality of sets of semantic sub-keys. In
one embodiment, the ordering determined in step 3750
may involve an alphabetical ordering (e.g., ascending or
descending) of sort key data (e.g., a set of semantic sub-
keys selected as the sort key, statistical parameters se-
lected as the sort key, other data selected as the sort

key, etc.), a numerical ordering (e.g., ascending or de-
scending) of sort key data, some other ordering, etc. The
ordering determined in step 3750 may also involve or-
dering data associated with the sort key data (e.g., at
least one set of semantic sub-keys separate from the sort
key data, at least one set of statistical parameters sep-
arate from the sort key data, other data separate from
the sort key data, etc.) in accordance with the ordering
of the sort key data. And in one embodiment, step 3750
may involve generating and/or accessing a data structure
(e.g., 3900A of Figure 39A, 3900B of Figure 39B, 3900C
of Figure 39C, etc.).
[0282] Figure 39A shows exemplary data structure
3900A depicting a first ordering of data in accordance
with one embodiment of the present invention. In one
embodiment, data structure 3900A may be stored in a
memory of, or coupled to, semantic key processor 340
and/or ranking component 360.
[0283] As shown in Figure 39A, the data of data struc-
ture 3900A may be sorted or ordered based on an order-
ing of the sort key data of the left column (e.g., corre-
sponding to the Semantic Sub-Key Set 1 of Figure 38).
For example, the sort key data (e.g., in the left column)
may be sorted or ordered alphabetically. The data asso-
ciated with the sort key data in the middle column (e.g.,
corresponding to the Semantic Sub-Key Set 2 of Figure
38) and the right column (e.g., including statistical pa-
rameters associated with the middle column and/or the
left column) may then be sorted in accordance with the
ordering of the sort key data.
[0284] Each row of data structure 3900A may include
related data in one embodiment. For example, at least
one respective instance of each of the semantic sub-keys
of the left and middle columns within a given row may
occur within the same document, the same portion of a
document, within a predetermined proximity from one an-
other, etc. As another example, each of the statistical
parameters in the right column may be associated with
a respective quantity or percentage of search results in-
cluding at least one instance of at least one correspond-
ing semantic sub-key (e.g., of the left column and/or the
middle column).
[0285] Data structure 3900A may be generated by con-
solidating or combining data from another data structure
(e.g., 3800) in one embodiment. For example, where two
or more rows of data structure 3800 include identical data
(e.g., the fifth and sixth rows that include the semantic
sub-keys "grapes" and "$3.99"), the data from the two or
more rows may be consolidated or combined to form the
row in data structure 3900A including the same data (e.g.,
the fourth row of data structure 3900A including the se-
mantic sub-keys "grapes" and "$3.99" as well as the sta-
tistical parameter "20%").
[0286] In one embodiment, data structure 3900A may
be generated by consolidating or combining data asso-
ciated with another data structure (e.g., 3800). For ex-
ample, where two or more rows of data structure 3800
include identical data (e.g., the fifth and sixth rows that
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include the semantic sub-keys "grapes" and "$3.99"), da-
ta associated with the data from the two or more rows
(e.g., the statistical parameters corresponding to the two
or more rows) may be consolidated or combined to form
data in data structure 3900A. In this case, the statistical
parameter of "20%" (e.g., in the fourth row of data struc-
ture 3900A) may be calculated or generated by adding
the respective statistical parameters associated with
each row of data within data structure 3800 which is also
consolidated or combined. Although not shown in Figure
38, the respective statistical parameters associated with
each of the fifth and sixth rows of data structure 3800
(e.g., including the semantic sub-keys "grapes" and
"$3.99") may be any combination of values adding to 20
percent (e.g., 10 percent and 10 percent to provide the
statistical parameter of "20%" shown in fourth row of data
structure 3900A, 5 percent and 15 percent to provide the
statistical parameter of "20%" shown in fourth row of data
structure 3900A, etc.).
[0287] Figure 39B shows exemplary data structure
3900B depicting a second ordering of data in accordance
with one embodiment of the present invention. In one
embodiment, data structure 3900B may be stored in a
memory of, or coupled to, semantic key processor 340
and/or ranking component 360.
[0288] As shown in Figure 39B, the data of data struc-
ture 3900B may be sorted or ordered based on an order-
ing of the sort key data of the middle column (e.g., cor-
responding to the Semantic Sub-Key Set 2 of Figure 38).
For example, the sort key data (e.g., in the middle col-
umn) may be sorted or ordered numerically. The data
associated with the sort key data in the left column (e.g.,
corresponding to the Semantic Sub-Key Set 1 of Figure
38) and the right column (e.g., including statistical pa-
rameters associated with the middle column and/or the
left column) may then be sorted in accordance with the
ordering of the sort key data.
[0289] Each row of data structure 3900B may include
related data in one embodiment. For example, at least
one respective instance of each of the semantic sub-keys
of the left and middle columns within a given row may
occur within the same document, the same portion of a
document, within a predetermined proximity from one an-
other, etc. As another example, each of the statistical
parameters in the right column may be associated with
a respective quantity or percentage of search results in-
cluding at least one instance of at least one correspond-
ing semantic sub-key (e.g., of the left column and/or the
middle column).
[0290] Data structure 3900B may be generated by con-
solidating or combining data from another data structure
(e.g., 3800) in one embodiment. For example, where two
or more rows of data structure 3800 include identical data
(e.g., the fifth and sixth rows that include the semantic
sub-keys "grapes" and "$3.99"), the data from the two or
more rows may be consolidated or combined to form the
row in data structure 3900B including the same data (e.g.,
the fifth row of data structure 3900B including the seman-

tic sub-keys "grapes" and "$3.99" as well as the statistical
parameter "20%").
[0291] In one embodiment, data structure 3900B may
be generated by consolidating or combining data asso-
ciated with another data structure (e.g., 3800). For ex-
ample, where two or more rows of data structure 3800
include identical data (e.g., the fifth and sixth rows that
include the semantic sub-keys "grapes" and "$3.99"), da-
ta associated with the data from the two or more rows
(e.g., the statistical parameters corresponding to the two
or more rows) may be consolidated or combined to form
data in data structure 3900B. In this case, the statistical
parameter of "20%" (e.g., in the fifth row of data structure
3900B) may be calculated or generated by adding the
respective statistical parameters associated with each
row of data within data structure 3800 which is also con-
solidated or combined. Although not shown in Figure 38,
the respective statistical parameters associated with
each of the fifth and sixth rows of data structure 3800
(e.g., including the semantic sub-keys "grapes" and
"$3.99") may be any combination of values adding to 20
percent (e.g., 10 percent and 10 percent to provide the
statistical parameter of "20%" shown in fifth row of data
structure 3900B, 5 percent and 15 percent to provide the
statistical parameter of "20%" shown in fifth row of data
structure 3900B, etc.).
[0292] Figure 39C shows exemplary data structure
3900C depicting a third ordering of data in accordance
with one embodiment of the present invention. In one
embodiment, data structure 3900C may be stored in a
memory of, or coupled to, semantic key processor 340
and/or ranking component 360.
[0293] As shown in Figure 39C, the data of data struc-
ture 3900C may be sorted or ordered based on an or-
dering of the data of the right column (e.g., including sta-
tistical parameters associated with the Semantic
Sub-Key Set 1 of Figure 38 and/or the Semantic Sub-
Key Set 2 of Figure 38). For example, the sort key data
(e.g., in the right column) may be sorted or ordered nu-
merically. The data associated with the sort key data in
the left column (e.g., corresponding to the Semantic Sub-
Key Set 1 of Figure 38) and the middle column (e.g.,
corresponding to the Semantic Sub-Key Set 2 of Figure
38) may then be sorted in accordance with the ordering
of the sort key data.
[0294] Each row of data structure 3900C may include
related data in one embodiment. For example, at least
one respective instance of each of the semantic sub-keys
of the left and middle columns within a given row may
occur within the same document, the same portion of a
document, within a predetermined proximity from one an-
other, etc. As another example, each of the statistical
parameters in the right column may be associated with
a respective quantity or percentage of search results in-
cluding at least one instance of at least one correspond-
ing semantic sub-key (e.g., of the left column and/or the
middle column).
[0295] Data structure 3900C may be generated by con-
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solidating or combining data from another data structure
(e.g., 3800) in one embodiment. For example, where two
or more rows of data structure 3800 include identical data
(e.g., the fifth and sixth rows that include the semantic
sub-keys "grapes" and "$3.99"), the data from the two or
more rows may be consolidated or combined to form the
row in data structure 3900C including the same data (e.g.,
the fourth row of data structure 3900C including the se-
mantic sub-keys "grapes" and "$3.99" as well as the sta-
tistical parameter "20%").
[0296] In one embodiment, data structure 3900C may
be generated by consolidating or combining data asso-
ciated with another data structure (e.g., 3800). For ex-
ample, where two or more rows of data structure 3800
include identical data (e.g., the fifth and sixth rows that
include the semantic sub-keys "grapes" and "$3.99"), da-
ta associated with the data from the two or more rows
(e.g., the statistical parameters corresponding to the two
or more rows) may be consolidated or combined to form
data in data structure 3900C. In this case, the statistical
parameter of "20%" (e.g., in the fourth row of data struc-
ture 3900C) may be calculated or generated by adding
the respective statistical parameters associated with
each row of data within data structure 3800 which is also
consolidated or combined. Although not shown in Figure
38, the respective statistical parameters associated with
each of the fifth and sixth rows of data structure 3800
(e.g., including the semantic sub-keys "grapes" and
"$3.99") may be any combination of values adding to 20
percent (e.g., 10 percent and 10 percent to provide the
statistical parameter of "20%" shown in fourth row of data
structure 3900C, 5 percent and 15 percent to provide the
statistical parameter of "20%" shown in fourth row of data
structure 3900C, etc.).
[0297] Although Figure 39A depicts data structure
3900A with a certain amount and type of data, it should
be appreciated that data structure 3900A may include a
different amount and/or type of data in other embodi-
ments. For example, data structure 3900A may include
a different number of rows and/or columns in other em-
bodiments. As another example, data structure 3900A
may include data associated with a different number of
semantic sub-key sets and/or statistical parameters in
other embodiments. As yet another example, data of data
structure 3900A may be associated with different units
(e.g., the middle column may be represented or other-
wise associated with a different currency, the right col-
umn may be represented or otherwise associated with
quantities instead of percentages, etc.) in other embod-
iments. Additionally, although Figure 39A depicts data
structure 3900A with a certain arrangement of data, it
should be appreciated that data structure 3900A may
include a different arrangement of data in other embod-
iments. For example, sort key data (and other data as-
sociated with the sort key data) may be ordered in an
ascending order, descending order, etc.
[0298] Although Figure 39B depicts data structure
3900B with a certain amount and type of data, it should

be appreciated that data structure 3900B may include a
different amount and/or type of data in other embodi-
ments. For example, data structure 3900B may include
a different number of rows and/or columns in other em-
bodiments. As another example, data structure 3900B
may include data associated with a different number of
semantic sub-key sets and/or statistical parameters in
other embodiments. As yet another example, data of data
structure 3900B may be associated with different units
(e.g., the middle column may be represented or other-
wise associated with a different currency, the right col-
umn may be represented or otherwise associated with
quantities instead of percentages, etc.) in other embod-
iments. Additionally, although Figure 39B depicts data
structure 3900B with a certain arrangement of data, it
should be appreciated that data structure 3900B may
include a different arrangement of data in other embod-
iments. For example, sort key data (and other data as-
sociated with the sort key data) may be ordered in an
ascending order, descending order, etc.
[0299] Although Figure 39C depicts data structure
3900C with a certain amount and type of data, it should
be appreciated that data structure 3900C may include a
different amount and/or type of data in other embodi-
ments. For example, data structure 3900C may include
a different number of rows and/or columns in other em-
bodiments. As another example, data structure 3900C
may include data associated with a different number of
semantic sub-key sets and/or statistical parameters in
other embodiments. As yet another example, data of data
structure 3900C may be associated with different units
(e.g., the middle column may be represented or other-
wise associated with a different currency, the right col-
umn may be represented or otherwise associated with
quantities instead of percentages, etc.) in other embod-
iments. Additionally, although Figure 39C depicts data
structure 3900C with a certain arrangement of data, it
should be appreciated that data structure 3900C may
include a different arrangement of data in other embod-
iments. For example, sort key data (and other data as-
sociated with the sort key data) may be ordered in an
ascending order, descending order, etc.
[0300] Turning back to Figure 37, step 3760 involves
outputting, for presentation, data associated with the or-
dering of the semantic sub-keys (e.g., determined in step
3750). Accordingly, where the ordering of semantic sub-
keys is output for presentation (e.g., via a graphical user
interface along with associated search results that in-
clude at least one instance of the semantic sub-keys),
the information may be presented in a manner that is
easier to understand and interact with.
[0301] Step 3760 may involve generating and output-
ting data to cause at least a portion of a data structure
(e.g., 3800, 3900A, 3900B, 3900C, etc.) to be presented
using a region (e.g. 2730) of a graphical user interface
(e.g., GUI 2700) in one embodiment. The graphical user
interface (e.g., 2700) may be configured to contempora-
neously display the at least a portion of a data structure
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(e.g., 3800, 3900A, 3900B, 3900C, etc.) contemporane-
ously with search results associated therewith (e.g., in
region 2710 of GUI 2700). And in one embodiment, the
data may be generated and output in step 3760 for pres-
entation by a graphical data generator (e.g., 370 as
search results output for presentation 375).
[0302] In one embodiment, a user interaction with or
selection of a semantic sub-key (e.g., of or associated
with a data structure such as data structure 3800, data
structure 3900A, data structure 3900B, data structure
3900C, etc.) presented in the region (e.g., 2730) of the
graphical user interface (e.g., 2700) may cause a new
search to be performed (e.g., based on a new search
query generated by modifying the previous search query
to include the selected semantic sub-key), where search
results generated responsive to the new search may be
displayed in another region (e.g., 2710) of the graphical
user interface (e.g., 2700). In one embodiment, the data
presented in the region (e.g., 2730) may be updated
based on the search results generated responsive to the
new search (e.g., to include at least one new or different
semantic sub-key associated with the new search re-
sults, to include at least one new or different statistical
parameter associated with the new search results, etc.).
[0303] The data may be generated and/or output in
step 3760 responsive to a system-generated input (e.g.,
377 accessed by graphical data generator 370) in one
embodiment. In one embodiment, the data may be gen-
erated and/or output in step 3760 responsive to a user
input (e.g., 377 input via a graphical user interface and
accessed by graphical data generator 370). And in one
embodiment, step 3760 may be performed in accordance
with step 280 of Figure 2, step 430 of Figure 4, step 2080
of Figure 20, step 2880 of Figure 28, step 3680 of Figure
36, some combination thereof, etc.
[0304] Although process 3700 is depicted in Figure 37
with a specific number of steps, it should be appreciated
that process 3700 may include a different number of
steps in other embodiments. Although process 3700 is
depicted in Figure 37 with a specific ordering of steps, it
should be appreciated that process 3700 may include a
different ordering of steps in other embodiments.

Ranking Data Utilizing Attributes Associated With Se-
mantic Sub-Keys

[0305] Figure 40 shows a flowchart of exemplary com-
puter-implemented process 4000 for ranking data using
an attribute associated with at least one semantic
sub-key in accordance with one embodiment of the
present invention. As shown in Figure 40, step 4010 in-
volves accessing a search query. In one embodiment,
the search query (e.g., 3010) may be accessed in step
4010 by a search query processor (e.g., 3030 of Figure
30, Figure 31, Figure 33, Figure 34, etc.). In one embod-
iment, the search query (e.g., 2232, 2932, etc.) may be
accessed in step 4010 by a search data processor (e.g.,
2230 of Figure 22, Figure 29, etc.) as part of search data

(e.g., 2210). And in one embodiment, the search query
(e.g., 310) may be accessed in step 4010 by a grammat-
ical analyzer (e.g., 330 of Figure 3, Figure 15, etc.).
[0306] Step 4020 involves determining a semantic key
associated with the search query (e.g., accessed in step
4010). In one embodiment, step 4020 may involve de-
termining (e.g., using a search query processor such as
search query processor 3030 of Figure 30, Figure 31,
Figure 33, Figure 34, etc.) that a portion of the search
query includes the semantic key (e.g., in accordance with
step 3210 of process 3200). In one embodiment, step
4020 may involve accessing (e.g., using a search data
processor such as search data processor 2230 of Figure
22, Figure 29, etc.) the semantic key from search data
(e.g., 2210) that includes the search query (e.g., 2232,
2932, etc.), where the semantic key may be input sepa-
rately (e.g., by a user) from the search query (e.g., the
semantic key and the search query are included in sep-
arate portions of the search data). And in one embodi-
ment, step 4020 may involve determining (e.g., using a
grammatical analyzer such as grammatical analyzer 330
of Figure 3, Figure 15, etc.) the semantic key based on
the search query (e.g., in accordance with steps 220 and
230 of process 200), where the search query may be free
of the semantic key.
[0307] As shown in Figure 40, step 4030 involves de-
termining a plurality of semantic sub-keys associated
with the semantic key (e.g., determined in step 4020).
Step 4030 may be performed by a semantic key proces-
sor (e.g., 340) in one embodiment. In one embodiment,
step 4030 may involve determining a plurality of semantic
sub-keys associated with the semantic key by indexing
a semantic key database (e.g., 342) using the semantic
key to access or retrieve the plurality of semantic sub-
keys. And in one embodiment, each semantic sub-key
of the plurality of semantic sub-keys may be associated
with at least one respective attribute (e.g., as shown in
Figure 41).
[0308] Figure 41 shows exemplary data structure 4100
including at least one attribute associated with at least
one semantic sub-key in accordance with one embodi-
ment of the present invention. In one embodiment, data
structure 4100 may be stored in a semantic key database
(e.g., 342).
[0309] As shown in Figure 41, the middle column of
data structure 4100 may include a plurality of semantic
sub-keys associated with at least one semantic key in
the left column (e.g., the semantic key "river"). Each se-
mantic sub-key of the plurality of semantic sub-keys (e.g.,
in the middle column of data structure 4100) may be as-
sociated with at least one respective attribute (e.g., in the
right column of data structure 4100).
[0310] Turning back to Figure 40, step 4040 involves
determining at least one semantic sub-key of the plurality
of semantic sub-keys (e.g., determined in step 4130) that
is associated with an attribute matching a portion of the
search query. In one embodiment, the at least one se-
mantic sub-key may be determined by indexing a data-
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base (e.g. that includes data structure 4100) and/or data
structure (e.g., 4100) using the portion of the search que-
ry to access or retrieve the at least one semantic sub-
key. For example, where the search query (e.g., ac-
cessed in step 4010) includes the words "asian river" and
it is determined that "river" is a semantic key (e.g., in step
4020), data structure 4100 (or a database including data
structure 4100) may be indexed using the word "asian"
(e.g., a portion of the search query free of a semantic
key, a portion of the search query that is separate from
the portion of the search query including or associated
with the semantic key "river," etc.) to access or retrieve
the semantic sub-keys of "Yangtze River," Yellow
River," and "Mekong River" (e.g., associated with the se-
mantic key "river" determined in step 4020) that are each
associated with a respective attribute (e.g., the
attribute "Asian") matching a portion of the search query
(e.g., the word "asian").
[0311] Accordingly, by utilizing attributes associated
with semantic sub-keys, at least one semantic sub-key
may be determined in step 4040 that is more relevant to
the search query (e.g., accessed in step 4010) than at
least one other semantic sub-key. For example, the se-
mantic sub-keys "Yangtze River," Yellow River," and "
Mekong River" of data structure 4100 may be more rel-
evant to the search query "asian river" than the other se-
mantic sub-keys of data structure 4100 (e.g., given that
the other semantic sub-keys are associated with rivers
located on continents other than Asia, and therefore, are
not typically considered asian rivers).
[0312] Responsive to performing step 4040, process
4000 may proceed to step 4050 and/or to step 4070. As
shown in Figure 40, step 4050 involves ranking at least
one document associated with the at least one semantic
sub-key (e.g., determined in step 4040) above at least
one other document associated with at least one other
semantic sub-key of the plurality of semantic sub-keys
(e.g., determined in step 4030). For example, with refer-
ence to Figure 41, step 4050 may involve ranking at least
one document including at least one instance of the at
least one semantic sub-key (e.g., determined in step
4040 such as "Yangtze River," Yellow River," and " Me-
kong River") above at least one other document that does
not include at least one instance of the at least one se-
mantic sub-key and/or includes at least one instance of
at least one other semantic sub-key (e.g., "Nile
River," "Amazon River," "Mississippi River," "Yenisei
River," etc.). In one embodiment, step 4050 may be per-
formed by a ranking component (e.g., 360).
[0313] The at least one document and the at least one
other document may be associated with search results
(e.g., 322, 355, 2955, etc.) generated responsive to a
search performed based on the search query (e.g., ac-
cessed in step 4010, etc.). In one embodiment, each doc-
ument of the at least one document and the at least one
other document may be selected from a group consisting
of a webpage, an electronic document, an electronic file,
and advertising content.

[0314] Accordingly, ranking of documents associated
with search results may be improved by utilizing at-
tributes of semantic sub-keys. For example, where at-
tributes of semantic sub-keys are used to determine at
least one semantic sub-key (e.g., in step 4040 such as
"Yangtze River," Yellow River," and "Mekong River") that
is more relevant to the search query (e.g., accessed in
step 4010 such as "asian river") than at least one other
semantic sub-key (e.g., given that the other semantic
sub-keys are associated with rivers located on continents
other than Asia, and therefore, are not typically consid-
ered asian rivers), at least one document that includes
at least one instance of one or more of the at least one
semantic sub-key (e.g., "Yangtze River," Yellow River,"
and "Mekong River") may be ranked in step 4050 above
at least one other document that does not include at least
one instance of the at least one semantic sub-key. In this
manner, at least one document that is more relevant to
the search query may be ranked above at least one other
document that is less relevant to the search query.
[0315] As shown in Figure 40, step 4060 involves out-
putting search results including the at least one document
ranked above the at least one other document. The
search results may be generated and output in step 4060
(e.g., by graphical data generator 370) for presentation
(e.g., as search results output for presentation 375) in
one embodiment. In one embodiment, the search results
may be generated and/or output in step 4060 responsive
to a system-generated input (e.g., 377 accessed by
graphical data generator 370). In one embodiment, the
search results may be generated and/or output in step
4060 responsive to a user input (e.g., 377 input via a
graphical user interface and accessed by graphical data
generator 370). And in one embodiment, step 4060 may
be performed in accordance with step 280 of Figure 2,
step 430 of Figure 4, step 2080 of Figure 20, step 2880
of Figure 28, some combination thereof, etc.
[0316] Step 4070 involves ranking the at least one se-
mantic sub-key (e.g., determined in step 4040) above at
least one other semantic sub-key (e.g., of the plurality of
semantic sub-keys determined in step 4030). For exam-
ple, with reference to Figure 41, step 4070 may involve
ranking or ordering the semantic sub-keys "Yangtze Riv-
er," Yellow River," and "Mekong River" above at least
one other semantic sub-key (e.g., "Nile River," "Amazon
River," "Mississippi River," "Yenisei River," etc.). In one
embodiment, step 4070 may be performed by a ranking
component (e.g., 360) in one embodiment.
[0317] Accordingly, ranking of semantic sub-keys may
be improved by utilizing attributes of the semantic
sub-keys. For example, where attributes of semantic sub-
keys are used to determine at least one semantic sub-
key (e.g., in step 4040 such as "Yangtze River," Yellow
River," and "Mekong River") that is more relevant to the
search query (e.g., accessed in step 4010 such as "asian
river") than at least one other semantic sub-key (e.g.,
given that the other semantic sub-keys are associated
with rivers located on continents other than Asia, and
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therefore, are not typically considered asian rivers), step
4070 may be used to rank one or more of the at least
one semantic sub-key that is more relevant to the search
query above at least one other semantic sub-key that is
less relevant to the search query.
[0318] As shown in Figure 40, step 4080 involves out-
putting, for presentation, data associated with an order-
ing (or ranking) of the at least one semantic sub-key
above the at least one other semantic sub-key. The data
may be generated and output in step 4080 for presenta-
tion by a graphical data generator (e.g., 370 as search
results output for presentation 375) in one embodiment.
In one embodiment, the data may be generated and/or
output in step 4080 responsive to a system-generated
input (e.g., 377 accessed by graphical data generator
370). In one embodiment, the data may be generated
and/or output in step 4080 responsive to a user input
(e.g., 377 input via a graphical user interface and ac-
cessed by graphical data generator 370). And in one em-
bodiment, step 4080 may be performed in accordance
with step 280 of Figure 2, step 430 of Figure 4, step 2080
of Figure 20, step 2880 of Figure 28, some combination
thereof, etc.
[0319] In one embodiment, one or more steps of proc-
ess 4000 may be performed in parallel. For example,
step 4050 may be performed in parallel with step 4070
and/or step 4080 in one embodiment. As another exam-
ple, step 4060 may be performed in parallel with step
4070 and/or step 4080 in one embodiment. As yet an-
other example, step 4070 may be performed in parallel
with step 4050 and/or step 4060 in one embodiment. And
as a further example, step 4080 may be performed in
parallel with step 4050 and/or step 4060 in one embod-
iment. And in other embodiments, other steps of process
4000 may be performed in parallel.
[0320] Although process 4000 is depicted in Figure 40
with a specific number of steps, it should be appreciated
that process 4000 may include a different number of
steps in other embodiments. For example, step 4030 may
be optional and not performed in one embodiment. Al-
though process 4000 is depicted in Figure 40 with a spe-
cific ordering of steps, it should be appreciated that proc-
ess 4000 may include a different ordering of steps in other
embodiments.
[0321] Although Figure 41 depicts data structure 4100
with a certain amount and type of data, it should be ap-
preciated that data structure 4100 may include a different
amount and/or type of data in other embodiments. For
example, data structure 4100 may include a different
number and/or type of semantic keys (e.g., in the left
column), a different number and/or type of semantic
sub-keys (e.g., in the middle column), a different number
and/or type of attributes (e.g., in the right column), some
combination thereof, etc. As another example, data struc-
ture 4100 may include a different number of semantic
sub-keys and/or attributes associated with a given se-
mantic key in other embodiments. Additionally, although
Figure 41 depicts data structure 4100 with a certain ar-

rangement of data, it should be appreciated that data
structure 4100 may include a different arrangement of
data in other embodiments.

Computer System Platform

[0322] Figure 42 shows exemplary computer system
platform 4200 upon which embodiments of the present
invention may be implemented. As shown in Figure 42,
portions of the present invention may be implemented
by execution of computer-readable instructions or com-
puter-executable instructions that may reside in compo-
nents of computer system platform 4200 and which may
be used as a part of a general purpose computer network.
It is appreciated that computer system platform 4200 of
Figure 42 is merely exemplary. As such, the present in-
vention can operate within a number of different systems
including, but not limited to, general-purpose computer
systems, embedded computer systems, laptop computer
systems, hand-held computer systems, portable compu-
ter systems, or stand-alone computer systems.
[0323] In one embodiment, computer system platform
4200 may be used to implement server 110, computer
system 120a, computer system 120b, some combination
thereof, etc. And in one embodiment, one or more com-
ponents of computer system platform 4200 may be dis-
posed in and/or coupled with a housing or enclosure.
[0324] In one embodiment, depicted by dashed lines
4230, computer system platform 4200 may include at
least one processor 4210 and at least one memory 4220.
Processor 4210 may include a central processing unit
(CPU) or other type of processor. Depending on the con-
figuration and/or type of computer system environment,
memory 4220 may include volatile memory (e.g., RAM),
non-volatile memory (e.g., ROM, flash memory, etc.), or
some combination of the two. Additionally, memory 4220
may be removable, non-removable, etc.
[0325] In other embodiments, computer system plat-
form 4200 may include additional storage (e.g., remov-
able storage 4240, non-removable storage 4245, etc.).
Removable storage 4240 and/or non-removable storage
4245 may include volatile memory, non-volatile memory,
or any combination thereof. Additionally, removable stor-
age 4240 and/or non-removable storage 4245 may in-
clude CD-ROM, digital versatile disks (DVD) or other op-
tical storage, magnetic cassettes, magnetic tape, mag-
netic disk storage or other magnetic storage devices, or
any other medium which can be used to store information
for access by computer system platform 4200.
[0326] As shown in Figure 42, computer system plat-
form 4200 may communicate with other systems, com-
ponents, or devices via communication interface 4270.
Communication interface 4270 may embody compu-
ter-readable instructions, data structures, program mod-
ules or other data in a modulated data signal (e.g., a
carrier wave) or other transport mechanism. By way of
example, and not limitation, communication interface
4270 may couple to wired media (e.g., a wired network,
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direct-wired connection, etc.) and/or wireless media
(e.g., a wireless network, a wireless connection utilizing
acoustic, radio frequency (RF), infrared, or other wireless
signaling, etc.).
[0327] Communication interface 4270 may also couple
computer system platform 4200 to one or more input de-
vices (e.g., a keyboard, mouse, pen, voice input device,
touch input device or touch screen, etc.). In one embod-
iment, communication interface 4270 may couple com-
puter system platform 4200 to one or more output devices
(e.g., a display, speaker, printer, etc.).
[0328] As shown in Figure 42, graphics processor 4250
may perform graphics processing operations on graphi-
cal data stored in frame buffer 4260 or another memory
(e.g., 4220, 4240, 4245, etc.) of computer system plat-
form 4200. Graphical data stored in frame buffer 4260
may be accessed, processed, and/or modified by com-
ponents (e.g., graphics processor 4250, processor 4210,
etc.) of computer system platform 4200 and/or compo-
nents of other systems/devices. Additionally, the graph-
ical data may be accessed (e.g., by graphics processor
4250) and displayed on an output device coupled to com-
puter system platform 4200. In one embodiment, memory
4220, removable storage 4240, non-removable storage
4245, frame buffer 4260, or a combination thereof, may
be a computer-readable medium or computer-usable
medium and may include instructions that when executed
by a processor (e.g., 4210, 4250, etc.) implement a meth-
od of performing webpage searches (e.g., in accordance
with process 200 of Figure 2), determining a semantic
key based upon a focus of a search query (e.g., in ac-
cordance with process 400 of Figure 4), filtering webpage
search results (e.g., in accordance with process 700 of
Figure 7A), filtering webpage search results using text
generated from keyword search results (e.g., in accord-
ance with process 800 of Figure 8A), ranking webpage
search results in accordance with a semantic sub-key
frequency (e.g., in accordance with process 900 of Figure
9), ranking webpage search results in accordance with
a keyword frequency (e.g., in accordance with process
1000 of Figure 10), ranking webpage search results in
accordance with a proximity of semantic sub-keys and
search query keywords (e.g., in accordance with process
1100 of Figure 11), creating a semantic key database
(e.g., in accordance with process 1600 of Figure 16),
performing a search (e.g., in accordance with process
2000 of Figure 20), modifying a search query to further
include at least one semantic sub-key (e.g., in accord-
ance with process 2300 of Figure 23), modifying a search
query to further include a semantic key or a portion there-
of (e.g., in accordance with process 2500 of Figure 25),
performing a search based on an altered search query
(e.g., in accordance with process 2800 of Figure 28),
performing a search based on an automatically-generat-
ed search query (e.g., in accordance with process 3200
of Figures 32A and 32B), ranking data (e.g., in accord-
ance with process 3600 of Figure 36), determining an
ordering (e.g., in accordance with process 3700 of Figure

37), ranking data using an attribute associated with at
least one semantic sub-key (e.g., in accordance with
process 4000 of Figure 40), some combination thereof,
etc.
[0329] In the foregoing specification, embodiments of
the invention have been described with reference to nu-
merous specific details that may vary from implementa-
tion to implementation. Thus, the sole and exclusive in-
dicator of what is, and is intended by the applicant to be,
the invention is the set of claims that issue from this ap-
plication, in the specific form in which such claims issue,
including any subsequent correction. Hence, no limita-
tion, element, property, feature, advantage, or attribute
that is not expressly recited in a claim should limit the
scope of such claim in any way. Accordingly, the speci-
fication and drawings are to be regarded in an illustrative
rather than a restrictive sense.

Claims

1. A computer-implemented method of automated gen-
eration of a search query, said method comprising:

accessing a first search query;
determining that a first portion of said first search
query includes a semantic key;
responsive to said determining, automatically
generating a second search query based on said
first search query, wherein said second search
query is free of said first portion, and wherein
said second search query is different from said
first search query; and
performing a first search based on said second
search query, wherein first search results gen-
erated responsive to said first search comprise
a plurality of documents, and wherein each doc-
ument of said plurality of documents includes at
least one respective instance of at least one se-
mantic sub-key associated with said semantic
key.

2. The method of Claim 1 further comprising:

performing a second search based on said first
search query;
accessing second search results generated re-
sponsive to said second search;
analyzing said first and second search results
to automatically determine third search results
for output, wherein said third search results are
selected from a group consisting of said first
search results and said second search results;
and
outputting said third search results.

3. The method of Claim 2 further comprising:
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responsive to a user input, outputting fourth
search results, wherein said fourth search re-
sults are different from said third search results,
and wherein said fourth search results are se-
lected from a group consisting of said first search
results and said second search results.

4. The method of any one of Claims 1 to 3, wherein
said analyzing further comprises determining a ratio
of a quantity associated with said first search results
to a quantity associated with said second search re-
sults, and wherein said analyzing further comprises
automatically determining said first search results as
said third search results for output if said ratio ex-
ceeds a predetermined threshold.

5. The method of any one of Claims 1 to 4, wherein
said analyzing further comprises:

determining a first score associated with said
first search results;
determining a second score associated with
said second search results;
determining said first search results as said third
search results for output if said first score ex-
ceeds said second score; and
determining said second search results as said
third search results for output if said second
score exceeds said first score.

6. The method of Claim 5, wherein said determining
said first score further comprises determining said
first score based on a parameter selected from a
group consisting of: a number of instances in said
first search results of at least one semantic sub-key
associated with said semantic key; a number of in-
stances in said first search results of at least one
keyword of said first search query; at least one prox-
imity associated with a plurality of instances in said
first search results of at least one semantic sub-key
associated with said semantic key; and at least one
proximity associated with a plurality of instances in
said first search results of at least one keyword of
said first search query.

7. The method of any one of Claims 1 to 6, wherein
said determining said second score further compris-
es determining said second score based on a pa-
rameter selected from a group consisting of: a
number of instances in said second search results
of at least one semantic sub-key associated with said
semantic key; a number of instances in said second
search results of at least one keyword of said second
search query; at least one proximity associated with
a plurality of instances in said second search results
of at least one semantic sub-key associated with said
semantic key; and at least one proximity associated
with a plurality of instances in said second search

results of at least one keyword of said second search
query.

8. The method of any one of Claims 1 to 7 further com-
prising:

performing at least one operation using a sec-
ond portion of said first search query to deter-
mine whether to generate said second search
query.

9. The method of Claim 8, wherein said at least one
operation comprises determining whether said first
portion and said second portion are associated with
a phrase, and wherein said generating is performed
responsive to determining that said first portion and
said second portion are not associated with said
phrase.

10. The method of any one of Claims 8 to 9, wherein
said at least one operation comprises determining
whether said second portion is associated with a pre-
determined part of speech, and wherein said gener-
ating is performed responsive to determining that
said second portion is said predetermined part of
speech.

11. The method of Claim 10, wherein said predeter-
mined part of speech is selected from a group con-
sisting of a relative pronoun, an interrogative pro-
noun, a preposition, and a verb.

12. The method of any one of Claims 10 to 11, wherein
said second search query is free of said first portion
and said second portion.

13. A computer-readable medium having computer-
readable program code embodied therein for caus-
ing a computer system to perform a method of any
of Claims 1 through 12.

14. A system comprising a processor and a memory,
wherein said memory comprises instructions for
causing said processor to implement a method of
any of Claims 1 through 12.
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