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SYSTEM, METHOD AND COMPUTER PROGRAM FOR SEARCHING WITHIN A
SUB-DOMAIN BY LINKING TO OTHER SUB-DOMAINS

PRIORITY CLAIM

This application claims the benefit of United States Patent Application No. 61/245,847, filed on

September 25, 2009, and which is incorporated herein by reference.
FIELD OF THE INVENTION

The present invention relates generally to a web-based search and more specifically to providing
search results based upon weighing and scoring a search of web pages in a sub-domain that takes

into account the content of web pages in other sub-domains.
BACKGROUND OF THE INVENTION

Many search providers, such as GOOGLE™ and YAHOO™, provide functionality for targeting
a web search. For example, a user can search one or more particular domains or even sub-
domains for a particular search string or other search parameters. This approach to searching,
including sub-domain searches, has proven to have certain merits as many domain administrators
provide search fields on their own web pages that are actually just implementations of targeted

searches provided by the search provider.

However, a problem that arises with this type of targeted search is that the way in which Intranet
or Internet websites are structured can pose difficulties that affect the ability of a system to
provide accurate search results. In particular, the organization of websites into Internet or
Intranet sub-domains can result in weighing or ranking steps that either exaggerate or
underestimate the relevance of particular search results. This type of a sub-domain search will
only weight a webpage based on references to that webpage existing within the specific sub-
domain that includes the webpage. Thus, the search input is limited and this can effect the search

results.

The following example illustrates this point. Two sub-domains may exist within a webpage, the
first comprising general purpose information on a field of information, for example “Pattern

Analysis and Machine Intelligence” and the second being dedicated to an exhaustive analysis of
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the field. The first sub-domain may comprise hundreds of web pages that mention “Pattern
Analysis and Machine Intelligence” but just one webpage that has a single link to the second
sub-domain. If a user is unaware of the second sub-domain and searches within the first sub-
domain, there is only a small likelihood that the webpage containing the link to the second sub-

domain will be provided to the user as a highly ranked search result.

A variety of search result collection and presentation inventions are provided in the prior art.
U.S. Patent No. 6,311,194 discloses a system and method for examining webpage content and
specifically the metadata, to assign a set of attributes to the metadata to determine categories of
information represented by the metadata, by way of a WordModel. The WordModel is operable
to recognize metadata as representing a hierarchy of domains and is a comprehensive
infrastructure for creating the Semantic Web from the existing Web including and for realizing
the applications of Semantic Web including Semantic Search. WordModel can manifest itself in

the form of a collection of XML documents, or as tables in a relational database.

U.S. Patent Application No. 2006/0015498 discloses another form of search engine invention.
This invention is a system and method that undertakes a characterization of a user comprising
obtaining a user’s personal information, making inferences about personal characteristics. The
personal characteristics are utilized to calculate a fitness value for websites for the user and
ranking search results based on the fitness value. This fitness value is utilized to control the

presentation of search results to a user.

U.S. Patent Application No. 2009/0006372 discloses yet another invention directed to providing
search results to a user. In particular, this invention is a system, method and software to
automatically reorder search results presented to users based on information specific to the user

or the computing environment of the user.
SUMMARY OF THE INVENTION

This invention relates to a computer-implemented system for generating sub-domain ranked or
weighed search results comprising: a web server connected to an electronic information
environment; at least one computing device operable by one or more computer processors to
provide one or more search commands to the electronic information environment to be used to

provide search information; and a sub-domain application connected to the at least one
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computing device and the electronic information environment, said sub-domain application
being operable to receive search information from the electronic information environment and to
identify one or more sub-domains of interest from the received search information, said sub-
domain application further being operable to identify one or more related sub-domains and to
generate search results that reflect a ranking or weighing of the sub-domain of interest in relation

to the one or more related sub-domains.

In another aspect of the invention, the one or more processing elements of the sub-domain
application include at least the following: a sub-domains finder operable to find the one or more
sub-domains of interest in the search information; a webpage link analyzer operable to analyze
the search information to identify the one or more related sub-domains; a sub-domain scorer
operable to calculate one or more sub-domain of interest scores based on the analysis of the one
or. more sub-domains of interest in the search information, and one or more related sub-domain
scores based on the analysis of the one or more related sub-domains in the search information;
and a content-ranking operable to weigh and rank one or more search results that include the one
or more sub-domains of interest utilizing the one or more sub-domain of interest scores and the

one or more related sub-domain scores.

In yet another aspect of the invention, a computer-implemented method for generating sub-
domain ranked or weighed search results is provided, the method comprising the steps of: (a)
providing one or more search commands applicable to at least one sub-domain of interest within
a domain to a computing device, said computing device being connected to a electronic
information environment; (b) transferring the one or more search commands to the electronic
information environment, said electronic information environment being operable to identify a
domain of information, and to identify one or more related sub-domains from a domain that are
relevant to the at least one sub-domain of interest; (c) applying a sub-domain application
operable to analyze the domain and to rank and weigh the at least one sub-domain of interest in
relation to the one or more related sub-domains; and (d) generating search results based upon the

sub-domain application analysis.

In a still further aspect of the invention the method comprises the further steps of weighing and
ranking the at least one sub-domain in accordance with one or more sub-domain of interest

scores and one or more related sub-domain scores.
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In yet another aspect of the invention, the method comprises the further steps of applying a sub-
domain application to calculate the one or more sub-domain of interest scores and the one or
more related sub-domain scores, said sub-domain application undertaking the following steps:
(a) finding the at least one sub-domain of interest in domain of interest by utilizing a sub-
domains finder; (b) analyzing the search information to identify the one or more related sub-
domains utilizing a webpage link analyzer; (c) calculating the one or more sub-domain of interest
scores based on the analysis of the at least one sub-domain of interest in the domain information,
and calculating the one or more related sub-domain scores based on the analysis of the one or
more related sub-domains in the domain information utilizing a sub-domain scorer; and (d)
weighing and ranking the at least one sub-domain of interest in accordance with the one or more
sub-domain of interest scores and the one or more related sub-domain scores utilizing a content-

ranking element.

In another aspect of the invention, a computer-implemented web-based method for generating
sub-domain ranked or weighed search results is provided, the method comprising the steps of: (a)
obtaining a search command from a computer device utilizing the search command to define a
domain and at least one sub-domain of interest within an Internet environment, said domain and
at least one sub-domain of interest including one or more web pages; (b) analyzing the domain
and at least one sub-domain of interest to identify one or more related sub-domains that are
accessible by links from web pages in the sub-domain of interest; (c) searching within each of
the one or more related sub-domains to define a related sub-domain content score for each of the
one or more related sub-domains; (d) searching within the domain to define a sub-domain of
interest content score for the at least one sub-domain of interest; (¢) calculating a webpage
content score for each of the web pages in the at least one sub-domain of interest based on the
related sub-domains content score and the sub-domain of interest content score; and (f)
generating search results reflecting weighing and ranking of the at least one sub-domain of
interest in accordance with the webpage content score for each of the at least one sub-domain of

interest.

In a still other aspect of the invention, a sub-domain computer application is provided for
generating ranked or weighed search results, characterized in that the application is operable to
provide instructions to a computer processor for: receiving one or more web pages representing a

domain based upon one or more search parameters; searching the domain and identifying at least
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one sub-domain of interest in the domain; analyzing links in the one or more web pages that
correspond to the at least one sub-domain of interest and that link to web pages of one or more
related sub-domains; calculating the score of each of the one or more related sub-domains as one
or more related sub-domain scores, and of the at least one sub-domain of interest as a sub-
domain of interest score; weighing and ranking the at least one sub-domain of interest in
accordance with the one or more related sub-domain scores and the sub-domain of interest score;
and generating search results reflecting the weighing and ranking of the at least one sub-domain

of interest.

In this respect, before explaining at least one embodiment of the invention in detail, it is to be
understood that the invention is not limited in its application to the details of construction and to
the arrangements of the components set forth in the following description or illustrated in the
drawings. The invention is capable of other embodiments and of being practiced and carried out
in various ways. Also, it is to be understood that the phraseology and terminology employed

herein are for the purpose of description and should not be regarded as limiting.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood and objects of the invention will become apparent when
consideration is given to the following detailed description thereof. Such description makes

reference to the annexed drawings wherein:

FIG. 1 illustrates a flow of system elements in accordance with an embodiment of the present

invention
FIG. 2 illustrates a search system in accordance with an embodiment of the present invention.
FIG. 3 illustrates an example of a prior art search.

FIG. 4 illustrates an example of a search result from the prior art search previously illustrated in
FIG. 3.

FIG. 5 illustrates an example of a search undertaken in accordance with the present invention.

FIG. 6 illustrates an example of search results from the search previously illustrated in FIG. 5.
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FIG. 7 illustrates a webpage that is accessible from the search result previously illustrated in
FIG. 6.

FIG. 8 is system diagram of an embodiment of the present invention.

In the drawings, embodiments of the invention are illustrated by way of example. It is to be
expressly understood that the description and drawings are only for the purpose of illustration

and as an aid to understanding, and are not intended as a definition of the limits of the invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention may provide a system, method and computer program for searching a sub-
domain that involves linking to other sub-domains. In particular, the present invention may
provide a sub-domain search that ranks search results based on relevance, such relevance being
determined by a calculation operating on a broader range of relevant domains and/or sub-
domains than one or more sub-domains of interest. The present invention may weigh and score a

search of web pages in a sub-domain based on the content of web pages in other sub-domains.

For the purpose of clarity, this specification hereinafter refers to the searched sub-domain, being
the sub-domain directly related to a user’s search, as the “sub-domain of interest”. All other sub-
domains discussed in this specification, which may include one or more sub-domains, are
referred to as “related sub-domains”. Notably, the sub-domains termed related sub-domains are
not required to be related to one another in any obvious manner to fit within this term, or to

implement the present invention.

Additionally for the purpose of clarity, the web pages, links or other types of web content as
well, whether media (for example audio, image, video, animation), documents (for example pdf,
doc, odf, xml) or other web content, identified by the system of the present invention in the sub-
domain of interest and related sub-domains as being related to a search term may be referenced
as “identified sub-domain content”. It should also be understood that the use of the term
“domain” in this specification is not meant to be limiting. The present invention can be
implemented to consider content that is a subset of the domain or in a domain unrelated to the
sub-domain of interest. For example, one may consider any or all websites to be “sub-domains”

of the “domain” that is the World Wide Web. In another example the “domain” may be .com.
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The term identified sub-domain content will be utilized to reference the content of any of these

environments that is related to the search term.

Searching of the Internet and/or an Intranet is frequently required for a variety of purposes
relating to the function of the Internet/Intranet, as well as for other purposes to meet
requirements of users of the Internet/Intranet. On many occasions searching of the Internet
and/or an Intranet is conducted based upon a search term. The search term may be provided by a
user or otherwise provided to a search processor of the present invention. This search term may
be recognized to pertain to, and exist within, a sub-domain of interest. The system of the present
invention may undertake a ranking and weighing of the identified sub-domain content that is
related to the search term within the sub-domain of interest. This ranking and weighing may also

include identified sub-domain content that is related to related sub-domains.

In this manner the present invention may provide a more accurate ranking or weighing of
identified sub-domain content related to the search term. In particular, the system of the present
invention may be operable to identify related sub-domains and to utilize these related sub-
domains to provide more accurate ranking or weighing of identified sub-domain content related
to the search term. The search of the system may thereby be expanded beyond a particular
domain and sub-domain and may be reflective of a broader domain and/or sub-domain. The
search may target the search results presented to a user to reflect solely identified sub-domain
content existing within the sub-domain of interest. However, the weighing or ranking granted to
the identified sub-domain content of the sub-domain of interest will reflect the weighing or
ranking that is granted to that identified sub-domain content in light of the sub-domain of interest
and the related sub-domains. The result of incorporating related sub-domains into the search
process, and in particular of incorporating these related sub-domains into the ranking or
weighing of identified sub-domain content related to the search term in the sub-domain of
interest, may be that more accurate search results are provided to the user than are provided by

prior art search systems.

To exemplify the advantage of the present invention over the prior art it may be helpful to
compare the prior art search process to the search process of the present invention. The prior art
search process may function to target a web search to involve a specific domain and/or sub-

domain. Upon a search term being provided to a prior art system, the system may limit its search
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to incorporate one or more specific domains or sub-domains. Within the specific domains or sub-
domains content related to a particular search string, or other search parameters, will be

identified by the system.

This prior art search system can be affected by problems caused by the structure of Intranet or
Internet websites. For example, two sub-domains may exist within a webpage. The first sub-
domain may comprise general purpose information on a field of information, for example
“Pattern Analysis and Machine Intelligence” may comprise content related to the search term
that includes hundreds of web pages that mention “Pattern Analysis and Machine Intelligence”.
The second sub-domain may be dedicated to an exhaustive analysis of the field of information
and the content related to the search term may comprise a single webpage that has a single link to
the second sub-domain. Any ranking or weighing of content related to the search term, including
the content related to the search term of the first and second sub-domains, will be unlikely to
rank the second sub-domain content related to the search term highly, because there is only

singular content (e.g., the webpage) representing the second sub-domain.

Notably, the prior art system generally involves a sub-domain search that solely allots weight to
content related to a search term, such as a webpage, based on references to that content existing
within the specific sub-domain that includes the content. Therefore, when the prior art system
provides search results to a user the search results may include content from within the first sub-
domain as the highest ranking results. There is a very small likelihood that the content relating to
the second sub-domain will be provided to the user as a highly ranked search result in the search
results. Thus, if the user is unaware of the second sub-domain the user will have to review a
significant number of the total number of search results before arriving at the search result

relevant to the second sub-domain.

The general outcome of the prior art search system may be that the search results do not
accurately reflect rank or weigh content of the second sub-domain generally, but merely the rank
or weight of content of the second sub-domain in relation to the first sub-domain. This occurs
because the search is targeted and therefore includes only select domains or sub-domains.
Consequently, the organization of websites into Internet or Intranet sub-domains can result in
search results that reflect weighing or ranking of content that either exaggerate or underestimate

the relevance of particular search results.
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As a contrast, the present invention is not limited to utilizing targeted domains and/or sub-
domains in the ranking and/or weighing of identified sub-domain content. To initiate a search the
present invention may be provided with a search term. This search term may be provided to the
system by a user, or by some other means. The search system may identify a sub-domain of
interest related to the search term. The system may review the sub-domain of interest to find
identified sub-domain content related to the search term. This identified sub-domain content
from the sub-domain of interest will be weighed and ranked to produce search results. However,
the identified sub-domain content of the sub-domain of interest may not be weighed and ranked
in isolation. Related sub-domains may also be identified by the present invention and within
these related sub-domains identified sub-domain content related to the search term may be found.
The identified sub-domain content from these related sub-domains may also be incorporated in

the weighing and ranking of the search results of the sub-domain of interest.

Thus, the overall search results of the system of the present invention may reflect not only the
weight and rank of identified sub-domain content existing in the sub-domain of interest, but how
that identified sub-domain content of the sub-domain of interests fits in with identified sub-
domain content from all the relevant sub-domains. This outcome may be achieved by combining
the identified sub-domain content from the sub-domain of interest with the identified sub-domain
content of the related sub-domains, and undertaking weighing and ranking for these combined
identified sub-domain content. Therefore, the final search results provided to a user may reflect
weighing and ranking of identified sub-domain content for a sub-domain generally. This ranking
and weighing may be more accurate than that achieved by merely weighing and ranking the

identified sub-domain content of the sub-domain of interest as is undertaken by the prior art.

The present invention may offer several benefits and advantages over the prior art. One
advantage of the invention is that it may provide more relevant search results. As described
above, the prior art may solely reflect the rank and weight of the content of a sub-domain in
isolation, or against the content of other sub-domains targeted by the search. The present
invention provides a broader base of sub-domain content to be incorporated in the weighing and
ranking of identified sub-domain content of the sub-domain of interest. The search results of the
present invention may therefore reflect identified sub-domain content existing within a sub-
domain of interest in an order that is relevant to the search term and to identify sub-domain

content of relevant sub-domains.
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Examples of elements of possible embodiments of the present invention are shown in the FIGs 1-
2 and 5-7. As discussed above these examples do not represent all of the possible embodiments
of the present invention and therefore should not be considered to limit the scope of the
invention. The description of the FIGs below should also be read as merely representing some
examples of possible embodiments of the present invention and should not be read to limit the

scope of the invention.

In one embodiment of the present invention, as shown in FIG. 1, the system 10 may include
multiple elements including: a sub-domain finder utility 14, a webpage link analyzer utility 16, a
sub-domain scorer engine 18, and a content-ranking engine 20. In this embodiment, a search
term may be entered by a user, or otherwise provided to the system. The search term may be
indicated to be relevant to one or more web pages 12. The indication that the web pages are
relevant to the search term may be provided by a user to the system, or may be otherwise
recognized by the system. The web pages may be utilized by the system to derive search results

22 which may be the output of the system.

In another embodiment of the present invention, a sub-domain computer application, or
computer program product may be provided, whereby a domain may be searched and analyzed
to provide search results that reflect a ranking or weighing of a sub-domain of interest that
reflects one or more related sub-domains. The computer program product may be non-transitory
and may further incorporate one or more processing elements, such as, for example a sub-domain
finder, a webpage link analyzer, a sub-domain scorer, a content ranking and a search result
communicator. The processing elements of the computer application may collectively generate
and provide search results that rely upon processing of a sub-domain of interest identified in a
domain, as well as an analysis of related sub-domains. The computer program product of this
embodiment of the present invention may generally reflect the aspects of the present invention

described in this patent application.

In another embodiment of the present invention a user may input one or more web pages into the
system. These web pages may be utilized by the system as the basis for a search. For example,
the system may be operable to derive the content of the web pages and from this content to
determine the domain and any sub-domains relating to the web pages. The web pages may be

utilized by the system to derive search results which may be the output of the system.
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The elements of the present invention, as shown in FIG. 1, may be applied by the invention to
achieve a specific flow of function by the system. For example, the sub-domains finder may be
applied initially, the webpage link analyzer may be applied subsequently, the sub-domain scorer
may be the next element to be applied by the system, and the content-ranking element may be
applied as the last element prior to the output, or other application, of search results. A skilled
reader will recognize that in embodiments of the present invention the elements may be applied
in a different order. A skilled reader will further recognize that the exact application of the
elements may be altered in accordance with the initial input into the system, for example, such as
whether the initial input is a search parameter, a webpage, etc. The environment of the system,
whether this is the Internet, or another media environment, may also affect the application of the

elements shown in FIG. 1.

The description below describes the elements individually as they are applied in the flow of an

embodiment of the present invention shown in FIG. 1.

The sub-domains finder may be operable to find one or more sub-domains in the Internet and/or
Intranet. For example, the sub-domains finder may find one or more sub-domains in an Intranet
server domain. The sub-domains that are found by the sub-domains finder may be related to the
search term, web pages or other search parameters that are input into the system. The sub-
domains that are found by the sub-domains finder may also include both the sub-domain of
interest and one or more related sub-domains. The sub-domains may therefore include all sub-
domains within a relevant Internet or Intranet server domain related to the search input (e.g., web

pages, search term, or other search parameters that are input into the system).

The webpage link analyzer utility may determines all the links in each webpage of interest in the
sub-domain of interest that link to other web pages in the related sub-domains to establish a
collection of web content. The webpage link analyzer may be operable subsequent to the sub-
domains finder. The collection of links may include the content of the webpage of interest and
the content of linked web pages in other sub-domains. The webpage link analyzer utility may
subsequently determine the relations among the sub-domains in the domain, in essence by
establishing the particular sub-domains in which the linked pages are situated. The links may be

recognized as identified sub-domain content.
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The sub-domain scorer may calculate a sub-domain of interest score for each webpage,
document, or any other identified sub-domain content, within the sub-domain(s) of interest. The
sub-domain scorer may be applied subsequent to the webpage link analyzer. The sub-domain of
interest score calculated by the sub-domain scorer may be based on the score that relates to
occurrence of the webpage, document or other identified sub-domain content related to the
search term within the sub-domain(s) of interest. The sub-domain of interest score may also be
combined with a related sub-domain score that is generated for identified sub-domain content
based on the search term occurring in any related sub-domain(s). The related sub-domains may
be identified as sub-domains including web pages, documents or other identified sub-domain
content that links to the particular webpage in the sub-domain of interest. The links to the
webpage of the sub-domain of interest existing in the related sub-domains may be utilized to
calculate the related sub-domain score. In one embodiment of the present invention, a known
content search method may be applied by the sub-domain scorer. In another embodiment of the
present invention, scores may be accessed in an Intranet server domain. A skilled reader will
further recognize that although aspects of the sub-domain scorer operability are described in
relation to a webpage and webpage links, other identified sub-domain content may be utilized by

the present invention to calculate a score.

The content-ranking element, which may be a content-ranking engine, may be operable to rank
and weight the search results of web pages. The content-ranking element may be applied
subsequent to the sub-domain scorer. The search results may represent identified sub-domain
content that is relevant to the input to the system for the search, for example, such as one or more
web pages, a search term, search parameters, etc. A rank or weight may be allotted to each of the

identified sub-domain content that is relevant to the input.

The output of the system may be a display of the search results, which may show the identified
sub-domain content in order of rank or weight. For example the search results may be shown as a
list, having the content ranked or weighed the highest appearing at the top of the list, and the
content ranked or weighed the lowest appearing at the bottom of the list. Alternatively, only the
most highly ranked search results may be displayed, or otherwise provided to the system. For
example, a set number of highest weighed search results may be displayed and/or provided, such
as the top 50, or any other number. A skilled reader will recognize that other displays indicating

ranking or weighing of the content may be applied, such as colour-coding, differentiated fonts,
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indicator symbols, etc. The display may be provided to a user in an electronic form, or may be
available in other forms. The ranked or weighed search results may also not be displayed at all,
but be provided to the system for subsequent application. Alternatively, the search results may be
displayed to a user and be provided to the system for subsequent application. The search results

may also be stored by the system, for example, such as in a database or other storage means.

In one embodiment the present invention, the following method may be applied to achieve
search results: (i) a user may enter search parameters to be applied to at least one sub-domain
within a domain (for example, the search parameters may include search terms, or optionally
may include search terms and/or a selection of one or more particular sub-domains of interest,
said search terms and/or selected sub-domains of interest may define the scope of the search); (ii)
a determination of all related sub-domains from within the domain that comprises the sub-
domain(s) of interest (“related sub-domains”) may occur; (iii) an analysis of all links in each
webpage within the sub-domains(s) of interest that link to web pages in any of the related sub-
domains may occur; and (iv) a search based on the search terms may be conducted within each

of the related sub-domains.

A skilled reader may recognize that the scope of the search facilitated by the present invention
(i.e. the universe of web pages of interest) may include all web pages that are part of the sub-

domains of interest.

The present invention may incorporate, or otherwise be applied in combination with, other prior
art techniques. For example, it may be possible that an initial narrowing of the list of specific
web pages of interests to be considered to exist within the sub-domain of interest may occur.
This narrowing may have the effect of further narrowing the search results. The system and
method of the present invention may be utilized based upon the narrowed list of specific web
pages of interest to improve the relevance and accuracy of the search results that would

otherwise be achieved by the prior art in isolation, as is discussed in more detail above.

In one embodiment of the present invention, the method applied may further include: ranking
each webpage of interest based on a weighing of content scores as explained below under
“Weighing and Ranking”. This weighing may be established by references to the related sub-

domains.
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Weighing and Ranking

In one embodiment of the present invention, for each webpage of interest, the content-ranking
engine may establish a weighed content score by calculating a content score. The calculation of
the content score may be based on several inputs, including the following: (1) the content score
of the webpage of interest, and (2) the content score of the related sub-domains. The content
score of the related sub-domains may be determined by the webpage link analyzer utility and
may be identified sub-domain content, for example, such as links from the webpage of interest.
The content-ranking engine may weigh the results of the calculation inputs (1) and (2). Either
optionally or additionally, calculation input (2) being the score for the related sub-domains, may
be established solely by reference to the web pages within the related sub-domains that link from

the webpage of interest.

A skilled reader will recognize that calculation input (1) provides an initial ranking of the
webpage of interest. A re-ranking therefore occurs when calculation input (1) is joined by
calculation input (2). The weighing of calculation inputs (1) and (2) may be established in a
number of ways, for example based on statistics and content. A higher content score, for
example, is typically assigned to web pages of interest that link to other web pages comprising
the search term. The weight of each webpage in a related sub-domain may be based on the
frequency of the search term in that webpage. The weight may also be determined for a
collection of web pages based on: (i) the frequency of the search term in each webpage that
comprises the collection; and (ii) a document frequency that is calculated by determining the
number of web pages that contain a term divided by the total number of web pages in the
collection. A skilled reader will recognize that a variety of means of calculating a score may be

applied by the present invention.

The content-ranking engine may define the content score of a webpage recursively and based on
the weights of all web pages in other sub-domains that link from that webpage. For example, a
particular webpage in a sub-domain of interest may have links to other web pages in other sub-
domains. The other web pages may have a higher content score relating to a search term based
on the relevance and/or occurrence of the search term in the text content of the web pages. The

content score for the particular webpage may increase in accordance with the content scores
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awarded due to the relevance and/or occurrence of the search term in the text content of the

webpage.

Additionally, the content-ranking engine may be configured to calculate a content score for
webpage collections of any size. For example, the weights of all the web pages in a collection

may be divided by the weight of the webpage search result.

In embodiments of the present invention, the content score of each webpage may be calculated
using one or more iterations. Additional iterations may facilitate a more accurate content score
for each webpage. The web pages may then be ranked from highest score to lowest score, or

some other criteria.

At the end of the process, a search result listing one or more web pages in the sub-domain of
interest, based on rank, may be displayed to the user. Alternatively, the search results can be one
of the web pages, typically having the highest rank, being automatically displayed. As yet

another alternative, the search results may be provided to the system for a subsequent purpose.

An example of the weighing applied by an embodiment of the present invention is shown in FIG.
2. In this example, a user may submit a search term 24 relating to a sub-domain of interest 28.
One or more web pages may exist within the sub-domain of interest 28, and such web pages may
contain links to one or more web pages in related sub-domains 30. The search term may be
submitted to the related sub-domains to provide a content score for the related sub-domains. For
each webpage of interest, a weighing may be provided based on the content scores of the related
sub-domains that are linked from the webpage of interest. A ranking may be provided based on
the weighing 32. The search results may be re-ranked 34, as described above, and the search

results 36 may be presented to a user.

A skilled reader will recognize that the present invention may be integrated with a ranking
method used by a known search method. A skilled reader will further recognize that the present

invention may be applied for re-ranking of the results of a known search method.

A skilled reader will also recognize that the present invention may also be applied, as an
independent search method application, to the sub-domain(s) of interest. For example, in one
embodiment of the present invention, the document a user is searching for may not contain the

terms of the search query. Yet the content of the document may relevant to the search query
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nonetheless. This document may be linked to other documents in related sub-domains that do
contain the terms of the search query. In such an instance as this the present invention may be
operable to locate the required document to be found as a stand-alone search system. Therefore,
there the present invention will not requiring the integration of a known search method with the

present invention in order to search the documents of the sub-domain(s) of interest.

Implementation

In one embodiment of the present invention, a system may be implemented over a distributed
network, for example a local area network or a wide area network such as the Internet or an

Intranet.

In another embodiment of the present invention, one or more servers may be incorporated in the
present invention, and these one or more servers may facilitate and/or operate a main processor,
such as a search processing facility, and/or elements of the present invention. For example, the
one or more servers may facilitate and/or operate elements of the present invention including a
sub-domains finder utility, sub-domains finder, a webpage link analyzer, a sub-domain scorer,

and/or a content-ranking engine.

In yet another embodiment of the present invention, a web server may be integrated with the
system. The web server may be operable to facilitate access to the system and in particular to a
search processing facility of the system, by a client computer over a network. The web server
may also be operable to facilitate access to one or more web pages in the domains and/or sub-
domains (including the sub-domain of interest and any other relevant sub-domains) that are to be

utilized in the present invention.

In still another embodiment of the present invention, a user interface may be utilized and
presented to a user. The user interface may be accessible by a user through a client computer that
is integrated with, or otherwise linked to, the present invention. The client computer may include
a user interface that may be of a variety of types of user interfaces, for example, such as a web
browser. The user interface may be operable to display, and interface with, a search term input,
query input, webpage input or other search parameter input. These forms of input may be
provided by a user, or may be provided by other means. The input may further be, or include,

sub-domain of interest input. As an example, the present invention user interface may permit a
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user to input to the user interface a search term and sub-domain of interest. A skilled reader will

recognize that other input options may be provided by the present invention.

The user interface may be operable to provide access to the search processing facility. This
access may be facilitated by input to a search field on a search portal webpage, a search field
integrated to a webpage accessible by a domain or sub-domain of the network, or a web
application. The user interface may also enable a user to initiate a search, for example, such as by
clicking on one or more terms in a webpage or other content display. The activity of clicking on
this content may activate a search command. The search command may be provided as an
integrated command in a web browser or web application. The system may utilize the search
command to initiate a search process. For example, in one embodiment the search command may
be transferred to a search processing facility element of the present invention. This search
processing facility may utilize the search command to operate one or more of the following
elements of the present invention: sub-domains finder, a webpage link analyzer, a sub-domain

scorer, and/or a content-ranking engine.

The client computer may be configured to operate a web browser or a web application. The
search term may be transferred from the client computer through the web browser or web
application. The sub-domain of interest may be specified to a web server either by this transfer
for the search term, or through other means. The web server may be operable to process the web
pages in the domain and/or sub-domain(s) in accordance with the method of the present

invention.

In one embodiment of the present invention, the output of the present invention may be a search
result webpage. This search result webpage may be generated by the web server. The search
result webpage may list one or more web pages, or other identified sub-domain content, that has
the highest content scores. Content scores are generated for identified sub-domain content, which
may included one or more web pages, in the manner described above, in particular in the
“Weighing and Ranking” section of this specification. The search result webpage may be

delivered to the web browser or web application on the client computer for display to the user.

System
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A skilled reader will recognize that embodiments of the present invention may include various
system configurations. An example of one such system configuration of an embodiment of the
present invention is shown in FIG. 8. In this embodiment of the present invention a web server
80 may be connected to, or otherwise in communication with the Internet 82. In alternative
system configurations of embodiments of the present invention the web server may connect to or
otherwise be in communication any electronic information environment, such as, for example an
Intranet, a cloud computing environment, or other servers or applications that process

information or documentation, such as, for example database applications and/or libraries.

As shown in FIG. 8, a user may utilize a computing device 84, such as, for example a desktop
computer, laptop computer, a cell phone, a personal digital assistant, a smart phone, a
BlackBerry™, or other computing device, to connect to the Internet. The computing device may
be utilized to provide a search command, which may include one or more search terms or other
searching parameters, to the Internet 82. The Internet may either incorporate, or be connected to,
a search engine application that may identify web-pages based upon the search term. The search
engine application may utilize the web server to access web-pages. These web-pages may
represent any of the domains, sub-domains of interest, or related sub-domains. The web-pages
may be provided to a sub-domain application 86 that may generate search results in the form of a
list or other representation of the sub-domain of interest to reflect the ranking and weighing
described in this application as an embodiment of the present invention. For example, as shown
in FIG. 8, the sub-domain application 86 may include particular processing elements such as, a

sub-domains finder, a webpage link analyzer, a sub-domain scorer, and a content ranking.

The sub-domain application may generate search results that may be transferred, or otherwise
communicated to the computing device of the user. For example, the search results may be

displayed to the user on a display connected to, or integrated with, the computing device.

A skilled reader will recognize that other embodiments of the present invention are possible.
Other embodiments of the present invention may not be as reliant upon web pages, as are several
of the embodiments of the present invention disclosed in this patent application. The description
of the present invention as it relates to the use of web pages is provided merely as an example of

possible embodiments of the present invention. It is possible to apply the present invention
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utilizing input, identified sub-domain content, and output that is not related to web pages, or is

related to web pages and other input, identified sub-domain content and output.

Example

FIGs. 3 to 7 illustrates an example of the present invention showing a comparison between the
present invention and known prior art. The example relies upon input search query that relates to
a sub-domain of interest that is “The Department of Electrical and Computer Engineering” and
the University of Waterloo (“ECE”). The content of the sub-domain of interest includes content
relating to “Pattern Analysis and Machine Intelligence” (“PAMI”) in a related sub-domain. As
shown in FIG. 3, the ECE website 38 comprises general purpose information on electrical and
computer engineering. There is another sub-domain PAMI, which comprises detailed

information on “Pattern Analysis and Machine Intelligence”.

FIG. 3 shows a typical prior art search wherein a user searches for ECE and then searches for
“Pattern Analysis and Machine Intelligence” in the sub-domain of ECE. A typical search result
generated based upon the search in FIG. 3, showing search results 40 within the sub-domain
ECE may be the search result shown in FIG. 4. Each webpage in the search result mentions
“Pattern Analysis and Machine Intelligence”, however the search result does not take into

account the links to PAMI that may be in web pages in ECE.

The difference in the search and/or search results that may occur when the present invention is
utilized are shown in FIGs 5-7. A user may search for “Pattern Analysis and Machine
Intelligence” in the sub-domain ECE, by entering search input in an Internet or Intranet page 50,
as shown in FIG. 5. This search may utilize the system of the present invention, as is described in
this patent application. The search results that may be generated based upon the search input
shown in FIG. 5, may include the search results 60, as shown in FIG. 6. A search conducted in
accordance with the present invention, as shown in FIG. 6, may include as one of the highly
ranked results (i.e., the third result as shown in FIG. 6) a search result that may lead a user to a
webpage of interest in ECE that links to PAMI. The webpage of interest 70, as shown in FIG. 7,
may contain a link to the “Pattern Analysis and Machine Intelligence Group” that links to PAMI.

Thus, FIGs 3-7 show that whereas the prior art may not rank and/or weigh the link to PAMI
highly, the present invention may calculate a high content score for the link to the PAMI
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reference. The difference in the search results between the prior art and the present invention are
related to the use of sub-domain(s) content by the prior art system and present invention system.
As described in this patent application, the present invention utilizes a broader range of sub-
domains (including the sub-domain of interest and one or more other related sub-domains) when
weighing and ranking identified sub-domain content of the sub-domain of interest. The present
invention may provide more accurate search results than the prior art. The present invention may
also bring specific search result(s) to the attention of a user by ranking the search result(s) higher
than does the prior art. Bringing the specific search result(s) to the attention of the user can have

particular benefits for the user (e.g., they may spend less time looking for relevant content, etc.).

It will be appreciated by those skilled in the art that other variations of the embodiments
described herein may also be practiced without departing from the scope of the invention. Other

modifications are therefore possible.



WO 2011/035426 PCT/CA2010/001496

21
CLAIMS
We claim:
1. A computer-implemented system for generating sub-domain ranked or weighed search

results, characterized in that the system comprises:
(a) a web server connected to an electronic information environment;

(b)  at least one computing device operable by one or more computer processors to
provide one or more search commands to the electronic information environment

to be used to provide search information; and

() a sub-domain application connected to the at least one computing device and the
electronic information environment, said sub-domain application being operable
to receive search information from the electronic information environment and to
identify one or more sub-domains of interest from the received search
information, said sub-domain application further being operable to identify one or
more related sub-domains and to generate search results that reflect a ranking or
weighing of the sub-domain of interest in relation to the one or more related sub-

domains.

2. The system of claim 1, characterized in that the electronic information environment is

one of the following: an Internet; an Intranet; or a database.

3. The system of claim 1, characterized in that the electronic information environment is an

Internet and the search information is one or more web pages.

4. The system of claim 1, characterized in that the sub-domain application incorporates one

or more processing elements operable by one or more computer processors.

5. The system of claim 4, characterized in that the one or more processing elements of the

sub-domain application include at least the following:

(a) a sub-domains finder operable to find the one or more sub-domains of interest in

the search information;
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(b) a webpage link analyzer operable to analyze the search information to identify the

one or more related sub-domains;

(c) a sub-domain scorer operable to calculate one or more sub-domain of interest
scores based on the analysis of the one or more sub-domains of interest in the
search information, and one or more related sub-domain scores based on the

analysis of the one or more related sub-domains in the search information; and

(d) a content-ranking operable to weigh and rank one or more search results that
include the one or more sub-domains of interest utilizing the one or more sub-

domain of interest scores and the one or more related sub-domain scores.

The system of claim 1, characterized in that the sub-domain application is operable to

communicate the search results to the computing device.

The system of claim 6, characterized in that the computing device is linked to or
incorporates a display means, said display means being operable to display the search

results to a user.

The system of claim 1, characterized in that the one or more search commands include at
least one of the following: one or more search parameters; one or more web pages; an

information package; or one or more search terms.

The system of claim 1, characterized in that the computing device is one or more of the
following: a desktop computer, laptop computer, a cell phone, a personal digital assistant,

or a smart phone.

A computer-implemented method for generating sub-domain ranked or weighed search

results, characterized in that the method comprises the steps of:

(@)  providing one or more search commands applicable to at least one sub-domain of
interest within a domain to a computing device, said computing device being

connected to a electronic information environment;

(b)  transferring the one or more search commands to the electronic information

environment, said electronic information environment being operable to identify a
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domain of information, and to identify one or more related sub-domains from a

domain that are relevant to the at least one sub-domain of interest;

(c) applying a sub-domain application operable to analyze the domain and to rank
and weigh the at least one sub-domain of interest in relation to the one or more

related sub-domains; and
(d) generating search results based upon the sub-domain application analysis.

The method of claim 10, characterized in that it comprises the further step of

communicating the search results to the computing device.

The method of claim 10, characterized in that it comprises the further step of the
computing device generating the one or more search commands based upon data

provided to the computing device.

The method of claim 10, characterized in that it comprises the further step of a user

inputting the one or more search commands to the computing device.

The method of claim 10, characterized in that it comprises the further steps of weighing
and ranking the at least one sub-domain in accordance with one or more sub-domain of

interest scores and one or more related sub-domain scores.

The method of claim 14, characterized in that it comprises the further steps of applying a
sub-domain application to calculate the one or more sub-domain of interest scores and the
one or more related sub-domain scores, said sub-domain application undertaking the

following steps:

(a) finding the at least one sub-domain of interest in domain of interest by utilizing a

sub-domains finder;

(b)  analyzing the search information to identify the one or more related sub-domains

utilizing a webpage link analyzer;

(c) calculating the one or more sub-domain of interest scores based on the analysis of

the at least one sub-domain of interest in the domain information, and calculating



16.

17.

WO 2011/035426 PCT/CA2010/001496

(d)

24

the one or more related sub-domain scores based on the analysis of the one or
more related sub-domains in the domain information utilizing a sub-domain

scorer; and

weighing and ranking the at least one sub-domain of interest in accordance with
the one or more sub-domain of interest scores and the one or more related sub-

domain scores utilizing a content-ranking element.

A computer-implemented web-based method for generating sub-domain ranked or

weighed search results, characterized in that the method comprises the steps of:

(a)

(b)

(©

(d)

(e)

®

obtaining a search command from a computer device utilizing the search
command to define a domain and at least one sub-domain of interest within an
Internet environment, said domain and at least one sub-domain of interest

including one or more web pages;

analyzing the domain and at least one sub-domain of interest to identify one or
more related sub-domains that are accessible by links from web pages in the sub-

domain of interest;

searching within each of the one or more related sub-domains to define a related

sub-domain content score for each of the one or more related sub-domains;

searching within the domain to define a sub-domain of interest content score for

the at least one sub-domain of interest;

calculating a webpage content score for each of the web pages in the at least one
sub-domain of interest based on the related sub-domains content score and the

sub-domain of interest content score; and

generating search results reflecting weighing and ranking of the at least one sub-
domain of interest in accordance with the webpage content score for each of the at

least one sub-domain of interest.

The method of claim 16, characterized in that it comprises the further step of

communicating the search results to a computing device.
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The method of claim 17, characterized in that it comprises the further steps of displaying
the search results to a user on a display means linked or integrated with the computing

device.

The method of claim 16, characterized in that it comprises the further step of re-ranking

the search results.

The method of claim 16, characterized in that it comprises the further step of a user

inputting the search command to the computing device.

A sub-domain computer application for generating ranked or weighed search results,
characterized in that the application comprises computer instructions which made

available to one or more computers are operable to enable the one or more computers to:

(a) receive one or more web pages representing a domain based upon one or more

search parameters;

(b) search the domain and identifying at least one sub-domain of interest in the

domain;

(c) analyze links in the one or more web pages that correspond to the at least one sub-

domain of interest and that link to web pages of one or more related sub-domains;

(d) calculate the score of each of the one or more related sub-domains as one or more
related sub-domain scores, and of the at least one sub-domain of interest as a sub-

domain of interest score;

(e) weigh and rank the at least one sub-domain of interest in accordance with the one

or more related sub-domain scores and the sub-domain of interest score; and

63) generate search results reflecting the weighing and ranking of the at least one sub-

domain of interest.



WO 2011/035426

1/7

Web Pages

]!

Sub-Domains Finder
Finds the entire sub-domains in
the Intranet server. domain

Webpage Link Analyzer
Analyzes all links in'a webpage
of sub-domain that link to
webpages in other sub-domains

--------- e || e |12

14

Sub-domain.Scorer
Get.the score-of a given query
to each:sub-domain in the
intranet:server domain

Content-Ranking
Weight and rank the search
results of webpages in.the
query-sub-domian

~—20

Search Results

FIG. 1

PCT/CA2010/001496



WO 2011/035426

2/7

Query

Sub-domain r

Index

‘Query

Sub-domain B
Index

Query

Sub-domain C
Index

26

/

Search in the Sub-
domain of the User

32

Rank Search Results
Based on the Highest Score of
Each Sub-domain Linked from

Webpage 2 Webpage 3

Webpage 1
Links to Links to
Sub-domain A || Sub-domain B

Links to
Sub-domain.C

\

N\_28

FIG. 2

the Search Results of the Query |

PCT/CA2010/001496

34

Search
Results
Reranked

Search Results
36



WO 2011/035426

PCT/CA2010/001496

3/7

PRIOR ART

UNIYERSITY OF

Waterloo

|Electrical and Computer Engineering | University of Waterloo} CNTE el BN O WNATIR . machine intelligence

The Department of Electrical and Computer Engineering

ECE Home

About ECE
Undergraduate Studies
Graduate Studies

Research

People

Partnership
Computing Resources
Seminars

Site Map

Welcome to ECE

We invite you to explore the diversity of people, ideas,
and activities which make up our department. The pictures
above hint at where this can take you: to the nanoscale
of atoms, to complexity measured up to billions of
components, to the interplay of theoretical understanding
with practical enginsering using ideas from science,
mathematics, and computer hardware or software,

News

Faculty of Engineering news

ECE news

More ECE news

Upcoming and Recent Seminars more »

Some of these talks may have slides and/or video
available, the talk description will have more information if
that is the case.

FIG. 3

Faculty Hiring

ECE is looking for
outstanding applicants in

several areas:

o More information

o Online application

Scholarship
Deadlines

NSERC - Sep. 24, 2008

OGS - Oct. 1, 2008

Did you receive

NSERC or OGS?

Outstanding financial
opportunities available
NSERC and OGS
scholarship recipients,
consider this offer befors
making your decision.

MEng Online
Information Session

Check it out online,
anytime, at your

convenience.

38



WO 2011/035426 PCT/CA2010/001496

4/7

PRIOR ART

W}ﬁ;}'% 6 qeagk/fuw I:::::.:}

U University of Waterloo

I what ya s 3¢ = yE»r queghk wacka iche o sou delefa iy Lbc @o b loacd e e
un b v "dvmgaLoe g e ki,

UW Libra sy Sac |alex

wrd Jcarch

Bearch wolfos feding {PATTERN ANALYS 16 AND MACHINE INTELL = Search ‘
I a0 o, fucs k.,

walV

g P Veb Ssaxned osges trom uwabkring.ca for PATTERN ANALYSIS AND MACHINE INTELUGENCE, [0.355¢000%)
Pepec lowf@e U fucs hy
ord wafl
rraee wrg wotnae le W ECE GSA
for UN derumcen fog Pulcrn Anafyaa une Mudhne neligenes Ciaat |PAUN, tha culecd o mans:
beqiseeiieq Desdumen Pieac e P rale ote Opmwe= ..
Caywo o0 35 b 470 18 o mn omrats BB s fenoe_quafq el rfo. b TR =T N4 4 12k
Sacicd - Simile augca

Ol coogh Swwc b :

Gangk Ztok: {PDF] Invited Talk
hik fmeeul PO NADGES ASR XRxdadruy

fic Putisn Anaiyaa snd Meghine Jnflgene |PANI] G
*umicxan: Auéln Campilen. Bomcdmel trqieceiisg Iru
R o nveli BB T~ R R P vk v 33 m_dccl .8

Google Wewa Scaoet -
Canulle

, EBCE. G, sreak e,

-';'"n hn L 13Y

|PDF| Cormputational Jatefligence for Green Production

Systerns
Mk ey PO ADOEC ASE bl - NN A I Y

43 et 2004 .. Thc Puliccn Anwiy®s ond Muchine Jniciigens Groee [PAUL], . tkaieileed
Comeas: t-qi-tt-uq Dc sd g eg, Picac ey
G orai 1l 2 s v s o X NASE e 123400 * Bpaie auncy

Richard Khoury | Seminars | Electrical and

Computer Engineering ...

f iz PUREsn Andiyaa dne Maghne Jacd.gonee |PANI] Mioiumiy oeerrcaly 1evobed 10
WS Lod nieg Ul RXsoaen 2 Uewvo ot (WD KHET) vaER, ..

e ot koo 2 20 e e o s Fu 20027000 0y e v g ke - -

Capied - Steglas

News | Electrical and Computer Engineering |
University of Waterloo

|Vuich 1007} '-uf::ull tamcl Caoudu Gxacarch C
40 Ducoas af whe Audesn Anulyes and Medhine Jn
VY G e * BB e LR oW i - 4k - Caphgl - ;._m_.._“;

winve 1oz bime s Dpauc o

Open House | Graduate Studies | Electrical and
Computet ...

4 den JUDA ... PA( (AN RNALFTIT MO0 MACHINE NI BXLIGENCE o gesus i b, dusruy],
Tace b BC-2323: Gokded by Gruloutc Beds cia: Badciane= rou b wi
i 0T avvies koo e (Gl aas /P cmsazanes /Oas s Anews) - Fi6 - Guptall - Zumabee adesa

LORNET e-Learning Scientific Conference Awards |
Graduate Studies ...

Fom P50 p05 ki3 14T Pelirn Anefyma end Meshing Jnciigenes |FAVI] ace b QA
s desenrc o ko e les0 meracr cegitcc g wo s pusa
WYSYRT KOG aveai g o D Sont G ol el b SRNow ST VD EMET S~ A€ - Cphe] - Hivth ! LASCH

2008 Invited Visitor Seminars | Electrical and
Computer ...

o SCELy Wl Fhe Putten Andiy sy dntd taine Jnefigenes Groen [FANIY ... Upds heg,
Andiymaded Q [T EEOITR- "L Y STV T CrL PP P Y

O £ 4 AL I 2 5 m 3] 2 LEJUGRS - BT Y - Cuphed - Mot AdSSA

|PPT] Segmentation Using Active Contour Model and
Tomlab

rike v fowe
LT T fyaa: oo eas 'owehac uve £,
Twrmane O Auiern Andfynss And Mughoe Ined
WA SO0 G 1R Zef - o e IEE g S e R R

:a...\h.uu.a

Prof. Ludmila Kuncheva | Serminars | Electrical and
Computer ...

Av Dvc oy RV OF LVC Maahine kd e ivq JEEtadEtes Icvcu b g O0cfca o ecivoda fo e . SoERLY
wed Foc FUUE/N Andiy e ind Muhne Jnedigence Gioan [PANT]
Cox aveulrz? kot 2w ST 1o a0 B LNy e b n It 4L |~ Kot nugey

|4 Meai

IF&TTE RHANALYS IS AND WACHINE INTELL. -:Search !

Searcaieknin gyl - Sean Tigs

derec any of Wais 'l
400 dnrreiaay AvG et TWCM
Warei s, Dot m, Givwde WL IGH

FIG. 4



WO 2011/035426 PCT/CA2010/001496

S/7

pattern analysis and machine intelligence Search Criteria

]1 00 Results Per Page

Semurteks®2008

FIG.5
60

Se_mantgks Intranet Search

Document Summary

Michel Van Aerds Memorial Scholarship | Graduate Studies | Electrical and  [University of Waterloo] Search in ECE  all of UW Shap to the content of the web site. ECE Heme About ECE Undergradual
Computer Engneering | University of Waterioo Studies Graduate Studies Prospective Students Current Studert nformation P

tentt {University of Waterloo] Search in ECE all of UW Skip to the content of the web site. ECE Home About ECE Undergradual
Studies Graduate Studies Prospective Smudents Current Student Information P

[University of Waterloo] Search in ECE  all of UW Skip to the content of the web site. ECE Home About ECE Undergradual
Studies Graduate Studies Research Research Chairs Facilities Areas Groups |

Open House | Graduate Studies | Electrcal and Cumnputer Engneenng [University of Waterloo] Search in ECE  all of UW Slip to the content of the web site. ECE Home About ECE Undergradual
Univessity of Waterloo Studies Graduate Studies Prospective Students Current Student Information P

Technical Flectives | Undergraduate Studies | Elecirical and Computer [University of Waterlon] Search Undergraduate Studies, ECE, or all UW Skip to the content of the web site. ECE Home
Engineering | University of Waterioo Undergraduate Home About Us Prospective Students Computer Engjneering Electrical

Research Areas | Electrical and Computer Engineering | University of [University of Waterloo] Search in ECE  all of UW Skip to the content of the web site. ECE Home About ECE Undergradual
Waterfoo Studies Craduate Studies Research Research Chairs Facilities Areas Groups |

[Untversity of Waterloo] Search in ECE  all of UW Skip to the content of the web site. ECE Home About ECE Undergraduat

Zhou Wang | Elecirical and Computer Engineering | University of Waterloo Studies Graduate Studies Research People Faculty Adminisirative Staff Techn

FIG. 6



WO 2011/035426 PCT/CA2010/001496

6/7 /0
spvsRsITY A¥ Search ® inECE ¥ all of UW‘ E ~Ser:.7ﬁ-i

Waterloo
ECE Home Research Groups
About ECE ‘ ’

Groups in Electrical and Computer Engineering
Undergraduate Studies
» Communications and Information Systems

¢ Broadband Communications {BBCR)Research Group
Research ¢ Centre for Wireless Communications Research Group

Graduate Studies

: o Leitch - University of Waterloo Multimedia Communications Labgratory
Research Chairs - - e
@ Coding and Signal Transmission (CST) Laboratory

Facilities

Areas * CMOS Design and Reliability Group

Groups e Control Systems Group -

Industr .

y » Generstive Software Development Lab

People
partnership & Giga-tp-Nano Electronics Group
Computing Resources e Integrated Quantum Cptoelectronics Laboratory
Seminars ] ) ]
Site Map = Intelligent Integrated Radio and Photonics Group (IIRPG)

* Nanotechnology Group

o p rn_Analysis and Machine Intelligence Grou

e« Power and Energy Systems Group

* Radio Frequency Silicon Device and Integrated Circuit Group

® Sili in-Film Applied Research (STAR) Grau

e Software Technologies Applied Research {STAR) Group

&« YLSI Research Group

Affiliated Groups
o Advanced Micro- / Nang- Devices tab

Q Department of Electrical and Computer Engineering
ot P O T ) camonjrawaterlop:

FIG. 7



WO 2011/035426 PCT/CA2010/001496

717

—~—80

86

Web Pages

g

Sub-Domains Finder
Finds:the:entire sub-domains. in

I I the Intranst server domain
[—]
e\
Webpage Link Analyzer

Analyzes all links in'a webpage
of sub-domain that link to
webpages in'other sub-domains

Ll

Sub-domain Scorer
(et the score of a given'query
to'eachisub-domairiin the
intranet server domain

L

Content-Ranking
Weight and rank the:search
resuits.of webpagas in the
query sub-domian J!

1]

Search Results

FIG. 8



INTERNATIONAL SEARCH REPORT International application No.
PCT/CA2010/001496

A CLASSIFICATION OF SUBJECT MATTER
IPC: GO6F 17/30 (2006.01) , HO4L 12/16 (2006.01) , HO4L 29/12 (2006.01) , HO4W 88/02 (2009.01)
According to International Patent Classitication (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC (2006.01):GO6F 17/30, HO4L 12/16, HO4L 29/12, and IPC (2009.01): H04W 88/02 in combination with keywords

Documentation searched other than minimum documentation to the extent that such documents are mcluded in the fields searched

Electronic database(s) consulted during the mternational search (name of database(s) and, where practicable, search terms used)
Databases: Canadian patent database, TotalPatent

Kevwords: ranking, weighing, information environment, domain, sub-domain, interest, relevant, Internet, embedded link, url, web page,

content score

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categorv* | Citation of document, with mdication, where appropriate, of the relevant passages Relevant to claim No.

A TS 20060095430 Al (ZENG, H. et. al.) 4 May 2006 (04-05-2006) 1-21
* claims 25-36 *

A US 20070156677 Al (SZABO A.) 5 Tuly 2007 (05-07-2007) 1221
* entire document *

A EP 1843257 Al (BRITISH TELECOMMUNICATIONS Public Limited 1-21
Company) 10 October 2007 (10-10-2007)
* entire document *

A US 20060173830 Al (SMYTH B. et. al.) 3 August 2006 (03-08-2006) 1-21
* entire document *

A WO 9812881 A2 (CHRISTIANSON. D. et. al.) 26 March 1998 (26-03-1998) 1-21
* entire document *

[ 1 Further documents are listed in the continuation of Box C. [X] See patent tamuly annex.
* Special categories of cited documents “T” later document published after the mternational filing date or priority
) o ) date and not in conflict with the a[)]Ivllgatlon but cited to understand
CAT document defining the general state of the art which is not considered the principle or theory underlying the invention
to be of particular relevance
) X document of particular relevance; the claimed invention cannot be
“E” earlier application or patent but published on or after the mternational considered novel or cannot be considered to mvolve an inventive
tiling date step when the document is taken alone
“L” document which may throw doubts on priority claim(s) or which is “Y”  document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to mvolve an inventive step when the document 1
special reagon {as specified) combined with one or more other such documents, such combination
. being obvious to a person skilled in the art
0" document referring to an oral disclosure, use, exhibition or other means N N
“&”  document member of the same patent family
P document published prior to the iternational filing date but later than
the priority date claime
Date of the actual completion of the international search Date of mailing of the international search report
9 December 2010 (09-12-2010) 26 Januarv 2011 (26-01-2011)
Name and mailing address of the ISA/CA Authorized ofticer
Canadian Intellectual Property Oftfice
Place du Portage I, C114 - 1st Floor, Box PCT Andy Wong (819) 953-1562
50 Victoria Street
Gatimeau, Quebec K1A 0C9
Facsimile No.: 001-819-953-2476

Form PCT/ISA/210 (second sheet ) (July 2009) Page 2 of 3



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/CA2010/001496

Patent Document Publication Patent Family Publication

Cited in Search Report Date Member(s) Date

US2006095430A1 04 May 2006 (04-05-20006) EP1653380A1 03 May 2006 (03-03-2006)
JP2006127529A 18 May 2006 (18-05-2006)
US7779001B2 17 August 2010 (17-08-2010)

US2007156677A1 05 July 2007 (05-07-2007) US6868525B1 15 March 2005 (15-03-2005)
US7181438B1 20 February 2007 (20-02-2007)
US2006288023A1 21 December 2006 (21-12-2006)
US7530020B2 03 May 2009 (03-03-2009)
US2005165766A1 28 July 2005 (28-07-2005)
US7574659B2 11 August 2009 (11-08-2009)
US7801896B2 21 September 2010 (21-09-2010)

EP1843257A1 10 October 2007 (10-10-2007)  EP1843257A1 10 October 2007 (10-10-2007)
WO2007113585A1 11 October 2007 (11-10-2007)

US2006173830A1 03 August 2006 (03-08-2006)  CN1836791A 01 November 2006 (01-11-2006)
EP1646956A1 19 April 2006 (19-04-2006)
TE20040496A1 23 March 2005 (23-03-2005)
JP2006528383T 14 December 2006 (14-12-2006)
US7599928B2 06 October 2009 (06-10-2009)
WO2005008526A1 27 January 2005 (27-01-2003)

WO9812881A2 26 March 1998 (26-03-1998) AT255246T 135 December 2003 (15-12-2003)
AU731420B2 29 March 2001 (29-03-2001)
AU4499497A 14 April 1998 (14-04-1998)
CA2269227A1 26 March 1998 (26-03-1998)
CA2269227C 09 July 2002 (09-07-2002)
CN1249042A 29 March 2000 (29-03-2000)
DE69726463D1 08 January 2004 (08-01-2004)
DE69726463T2 26 August 2004 (26-08-2004)
EP1015964A2 05 July 2000 (05-07-2000)
EP1015964A4 05 December 2001 (05-12-2001)
EP1015%964B1 26 November 2003 (26-11-2003)
TL129066D0 17 February 2000 (17-02-2000)
TL129066A 04 January 2004 (04-01-2004)
JP2001501003T 23 January 2001 (23-01-2001)
KR20000048514A 25 July 2000 (25-07-2000)
NZ335247A 28 April 2000 (28-04-2000)
SG64654A1 22 May 2001 (22-05-2001)
US6085186A 04 July 2000 (04-07-2000)
US6102969A 15 August 2000 (15-08-2000)
WO9812881A3 30 April 1998 (30-04-1998)

Form PCT/ISA/210 (patent family annex ) (July 2009)

Page 3 of 3




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report



