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(57) Abstract: Retrieving information from an informational resource is de-
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operatively coupled with the processor(s); searchable database(s) including
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crete finite elements and a respective plurality of categorical tags respect-
ively describing content for each of the plurality of discrete finite elements,
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for the information, from a shallow level of granularity to a deep level of
granularity. A search querry can be executed and the corresponding results
displayed based on a requested level of granularity.
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DIGITAL RESOURCE SET INTEGRATION METHODS,
INTERFACES AND OUTPUTS

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] The current application claims the benefit of U.S. Provisional Application, No.
61/606,768, filed March 5, 2012, the disclosure of which is incorporated herein by reference.

BACKGROUND
[0002] Current digital information management, retrieval, display and analysis are
fundamentally limited by the ubiquitous approaches to “structured” versus “unstructured”
resources. Structured information resources are operated with databases, metadata, markup,
semantics and ontologies to search and retrieve of information in relational schema from linear
lists to multi-dimensional displays and statistical representations. By convention, unstructured
resources cannot be automatically decomposed into relational schema without imposing
database, metadata, markup, semantic or ontology solutions. However, the meaning of
information is revealed by the content, context and structure of the resources, which means that
there is no such thing as unstructured information only information that is unmanaged with
conventional solutions. This invention applies to all digital resources, as envisioned for ‘Big
Data,” which is simply defined herein as the combination of digital resources that have
conventionally been described as structured and unstructured.
[0003] With hardcopy formats, from stone to paper, resources were managed in their
entirety through library (content) and archive (context) architectures because it was not possible
to utilize their inherent structures to manage subsets of the parent resources. The management,
retrieval and display limitation of hardcopy resources has been that their structure could not be
used to break the parent resources into subsets of children, grandchildren and other levels of
information granularity down to finite elements. Consequently, with hardcopy formats, subsets
of the parent resources could neither be searched nor retrieved independently. Moreover, with
hardcopy formats, subsets of the parent resources could not be integrated independently into
relational schema. These information management, retrieval, display and analysis limitations
of hardcopy resources have been artificially imposed on digital resources. Implications of
these fundamental limitations run across the entire business spectrum of what currently is

considered to be ‘Big Data.’
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[0004] For example, an inherent drawback in many conventional search engines or
search tools is that the results of the search are typically organized into lists, which are
generated from linear inverted indexes. Moreover, the listing of resources involves ranking by
subjective algorithms, such as perceived relevance of the resources or the number of hits that
the search word or phrase has in that resource (e.g., Web page) that is being searched. This
linear type of search result provides access to the resources, but without revealing the inherent
relationships that exist within and between the different resources.

[0005] Further, if the search term is not indexed (as may occur with metadata, semantic
or ontology solutions), the necessary resources will be inaccessible. For certain types of
digital resources, such as natural language files in particular, metadata can be considered to be
redundant since the files themselves contain the information content that would otherwise be
described subjectively in the various metadata fields. There is additional complexity and
subjectivity with metadata, semantic indexes or ontologies extending across different
languages.

[0006] In addition, linear results merely indicate that the search term or phrase exists at
least once in each retrieved resource without any information about the number of search term
or phrase instances or locations in each resource. Consequently, the end user must go through
the search results in a list one by one to sequentially identify each instance of the search
term or phrase in each retrieved resource. The user then has the burden to cut and past the
desired pieces from each resource into a repository of pieces. The user is further
burdened with organizing the repository of pieces, generally in a subjective manner. Such
subjectivity is compounded from the search and display algorithms, which are constrained
generally by software engineers and programmers on behalf of user communities.

[0007] Thus, there is a need for digital integration methodologies and tools that empower
the user to quickly discover, interpret and analyze relationships within and between diverse

digital resources with objectivity.

SUMMARY
[0008] The present disclosure embodies methods and interfaces to integrate a set of one
or more digital resources into a plurality of relational displays that are linked across embedded
levels of granularity that can be output into statistical formats. The present disclosure involves

the next generation of computerized systems and methods for searching, retrieving, displaying
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and analyzing information from information and concept spaces; and more particularly, the
present disclosure builds on information management, retrieval and display systems and methods
for séarching through an informational resource and for displaying the results of the search in
collapsible/expandable formats based upon a user-selected display criteria or hierarchies.
[0009] The present disclosure embodies methods and interfaces to integrate a set of one
or more digital resources into a plurality of relational displays that are linked across embedded
levels of granularity that can be output into statistical formats. The present disclosure involves
computerized systems and methods for searching, retrieving, displaying, integrating and
analyzing information from diverse information and concept spaces, including: an individual
text resource (e.g., a book, report, email message, treaty); a set of text resources (e.g.. Web
pages resident on the Internet, a digital library, a digital archive, an email repository); a set of
text resources in multiple languages with different symbologies (e.g., English, Chinese, Arabic,
Hindi); an individual database of alpha-numeric values (e.g., a spreadsheet); a set of databases
with alpha-numeric values (e.g., multiple spreadsheets, transactional data from a business); a
stream of information (e.g., satellite data trénsmissions, social media feeds); an individual
image (e.g., a photograph, a a chart, an electrophoretic assay); a set of images (e.g.,
photographs stored on a camera; multiple assays); a set of symbols (e.g., a DNA sequence);
mixtures of different types of resource sets (e.g., photographs mixed with texts in different
languages; texts in different languages mixed with transactional data). The contents, type or
format of the informational resource set is not critical.

[0010] An exemplary embodiment of the current disclosure includes six modules that
operate together or independently on a resource or set of resources: a granularity (break)
module, an index module, a search module, an integration module, an aggregation (un-break)
module; and an analytics module. The starting operation is any relational question defined
by a user, who requires knowledge to be discovered beyond known facts (e.g., such as “what
is a Borromean ring?” or “how far is Jupiter from Earth”), pre-existing databases or
relational schema constrained by programmers. With the question, the user then may select
the resource or set of resources to integrate by applying the five modules.

[0011] The granularity module may be an expert system operating upon a set of expert
rules that define its operation. The granularity module parses through the resource or set of
resources to break them into organizational levels that are defined by their structure (such as

sentences embedded within paragraphs within pages within chapters within books within



WO 2013/134200 PCT/US2013/029010

years). The lowest level of granularity is the finite element, which ultimately could be an
ASCII character in a text document, a pixel in an image or an amino acid in a protein sequence.
Structure of the resources can be demarcated by content boundaries (e.g., punctuation,
amino acid codons, time stamps,) and patterns (e.g., numeric thresholds, content segments
bounded by white space, grammatical standards).

[0012] It is envisioned that the rule sets will be created and refined by an expert on the
resource or set of resources to be integrated. For example, experts could be; chefs or
homemakers who are familiar with a set of cookbooks and recipes; legal experts who are
familiar with set of laws and regulations; scientists who are familiar with different types of
sensor data; biochemists and geneticists who are familiar with amino acid sequences and
genomes; business professionals who are familiar with quarterly or annual reports produced
by securities commissions; or anyone who is interested to integrate a digital resource or set
of resources that they produced. The rule sets can be derived in relation to content
boundaries that are explicit, such as proprietary mark-up of a word-processing document
that defines font sizes. The rule sets also can be derived in relation to content boundaries
that are implicit, such as punctuation or grammatical standards in a searchable pdf or
ASCII text file.

[0013] The granularity module also generates categorical tags for each of these finite
elements, where the categorical tags assigned to each of the finite elements are based upon an
analysis (defined by the set of expert system rules) of the contents of each of the finite
elements. The categorical tag can include a standard classification such as, for example,
"Dewey Decimal-type" number. The categorical tag can also include an organizational attribute
(such as pertaining to the type or location of the finite element with respect to the rest of the
rest of the informational resource), a date-stamp, a categorical word, etc. The categorical
tags may be inserted into the finite element, or may be linked to or associated with the finite
element in another manner. With the categorical tags, the index module parses through the
finite elements identified/created/processed by the granularity module and creates a searchable
index having a hash table record for each of the finite elements identified and generated by
the granularity module. The searchable index is a multi-level inverted index, where each
record includes an address or location of the corresponding finite element (and, in turn, the
categorical tag included therewith), and strings (such as words, phrases, etc.) contained in the

finite element and their frequency (i.e., their weight) within the finite element in relation to
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multiple levels of granularity.

[0014] Once the multi-level inverted index is created, a search of the multi-level
inverted index may be performed. Key strings (such as key words, phrases or symbol
segments) may be supplied by an end user as a search query, and a display hierarchy or criteria
may also be selected or defined by the user. The selected display criteria will instruct the search
module how to manipulate the data of the search results to display the finite elements
embedded within multiple levels of granularity.

[0015] The search module accesses the search query and searches through the multi-
level inverted index for hash table records matching the specific search term or query. The
search results may then be displayed in collapsible/expandable (relational) structures by
applying information from the categorical tags and hash table for each of the finite elements
satisfying the search criteria and relational display criteria. For example, a first level of the
relational display may be the dates in which the finite elements were created; a second level
of the display may be the creator or context of the finite elements; and subsequent levels may
be the positions in which the finite elements appear in the resource or set of resources.
Alternatively, for example, the user may select to display the creator or context of the finite
elements at the first level of the relational display; the dates that the finite elements were
produced on the second level; and subsequent levels may be the positions in which the finite
elements appear in the resource or set of resources. The operation of the search module, as
with the granularity and index modules, may be based upon a set of expert rules. Therefore,
if the search results are not satisfactory, the expert rules in the granularity, index and/or
search modules may be modified and the procedure is performed again.

[0016] The potential number of permutations resulting from a search of the multi-level
index is equal to 2N, where N is the number of finite elements (independent granules broken
apart from the parent resource or set of resources). For example, with 2 finite elements (A and
B) it is possible to generate A or B, AB or nothing depending on the search criteria, which
equates to 4 potential permutations. This means that with just 10 finite elements there are 210
permutations, which is a number so large that is beyond conventional solutions. One way to
achieve the 2" permutations is to let the finite elements self-combine objectively based on their
hierarchal lineages of where they originated in relation the granularity levels in an information
space.

[0017] Following the search module operation, the integration module is applied to
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zoom in and out across levels of granularity with an interface that is operated by the user. The
levels of granularity are defined initially by the rule sets that operate the granularity module.
Levels of granularity also can be defined by defined by extracting metadata elements, if they
exist within the digital resource or resources in the resource set. The interface would be
related to the computational device and could be operated by sliding, rotating or chromatic
designs; touch screen designs, audio designs; or other types of designs to relate information
across a continuum.

[0018] Following the search module and integration module operations, the
aggregation module allows the end user to combine segments of the resulting relational
displays across selected levels of granularity. The aggregation module will assemble selected
finite elements with other related finite elements. The aggregation module refers to the
categorical tag of the selected finite element and hash table for information related to the
location of the finite element with respect to the entire informational or concept space, and will
then build a portion of the informational resource from all of the finite elements belong to that
portion. For example, if the selected finite element is a paragraph of a document, the
aggregation module may be configured to rebuild the chapter of the document to which the
paragraph belongs. As with the other modules of the exemplary embodiment, the operation
of the aggregation module may be controlled by a set of expert rules that may be modified if
the results are unsatisfactory. The aggregation module can be used to construct the original
information resource or set of resources as well as an infinite variety of new resources
depending on the user-defined criteria.

[0019] In addition, following the search module and integration module operations, the
user can select to generate a database that describes the frequencies of finite elements within
and between the levels of granularity resulting from a search. This analytics module
operation objectively defines the frequencies of parent-child relationships at different levels
of granularity based on the inherent structural boundaries and patterns that exist in an
information space.

[0020] Thus, in one aspect of the present disclosure, a method for retrieving information
from an informational or concept space may include the steps of: (a) dividing the
informational resource into a plurality of finite elements; (b) assigning a categorical tag to
each of the plurality of finite elements, where the categorical tag includes data pertaining to a

content of the finite element; (c) generating a hash table record for each of the plurality of finite
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elements, where each searchable hash table record includes at least one string contained within
the finite element, where the string can be a word, a phrase, a symbol, a group of symbols, a
data segment or the like; (d) supplying a search string; (¢) searching the hash table for hash
table records containing the search string; (f) arranging the results of the searching step in
a relational structure according, at least in part, to the data in the categorical tags assigned
to the finite elements found in the searching step; (g) displaying the results of the searching
step in relational structures; and (h) quantifying the frequencies of finite elements within and
between the levels of granularity.

[0021] The informational or concept space may be a single digital resource, or a
plurality of digital resources, and the step of identifying the finite elements may include the
steps of identifying sections or sub-sections within the resource(s) or by simply identifying
the resource(s) themselves. The step of dividing the informational or concept spaces into a
plurality of finite elements may be performed by an expert system according to a rule set; and
the step of assigning a categorical tag to each of the plurality of finite elements may also be
performed by an expert system according to another rule set. If unsatisfactory results are
obtained in step (g) above, one ot both of the rule sets may be modified by the end user and
the steps (a) through (g) may be performed again.

[0022] Each hash table record may include an address or pointer to the corresponding
finite element and may also include all of the non-common strings (e.g., words or phrases)
contained within the corresponding finite element along With the frequency that such strings
appear.

[0023] In another aspect of the present disclosure, a method for retrieving information
from an informational space includes the steps of: defining a first rule set for dividing the
informational space into a plurality of finite elements; utilizing the first rule set, dividing the
informational resource into a plurality of finite elements; defining a second rule set for creating a
categorical tag for one of the plurality of finite elements; utilizing the second rule set to create a
categorical tag for each of the plurality of finite elements; generating hash table including a
hash table record for each of the finite elements; searching the hash table for relevant hash
table records; associating the relevant hash table records found in the search with
corresponding relevant finite elements; identifying criteria for displaying the relevant
finite elements across levels of granularity; ordering the relevant finite elements in the

relational displays according, at least in part, to the categorical tag for each of the finite
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elements; and displaying the identifying search phrases pertaining to the relevant finite
elements according to the results of the ordering step.

[0024] In another aspect of the present disclosure, a non-transitory data storage device
(such as a hard drive, server or USB memory device) is provided, which includes: an
informational resource divided into a plurality of finite elements, where each of the finite
elements includes a categorical tag and a database record assigned thereto, where the
categorical tag includes data pertaining to a content of the finite element and the database
record includes at least one string contained within the finite element; and also comprises
software instructions programmed to retrieve and display at least a portion of the
informational space. The software instructions are configured to perform the steps of:
supplying a search string, searching through the database records for relevant database records
containing the search string, arranging the results of the searching step in a relational structure
according to the information in the categorical tags assigned to the finite elements
corresponding to the relevant database records, and displaying identifying phrases for the
finite elements corresponding to the relevant hash table records in the relational structure.
[0025] In another aspect according to the current disclosure, a system for retrieving
information from an informational resource includes: computer processor(s); display device(s)
operatively coupled with the processor(s); searchable database(s) including at least a portion of an
informational resource broken into a plurality of discrete finite elements and a respective plurality
of categorical tag respectively describing content for each of the plurality of discrete finite
elements, where the informational resource includes at least three of levels of granularity for the
information, from a shallow level of granularity to a deep level of granularity; and non-transitory
memory containing software for executing by the computer processor(s). The software includes
instructions for: (a) receiving a search query and a level of granularity for display; (b) searching the
searchable database for relevant finite elements associated with the search query to identify a
plurality of relevant discrete finite elements satisfying the search query; (c) on the display device,
displaying identifying information pertaining to the relevant, discrete finite elements in a
hierarchical display, where the identifying information is displayed at the received level of
granularity for display; (e) displaying an interface on the display device allowing a user to change
the level of granularity for display; (f) receiving from the interface a new selected level of
granularity for display; and (g) on the display device, displaying identifying information pertaining

to the relevant, discrete finite elements in a hierarchical display, where the identifying information
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is displayed at the new level of granularity for display. In a more detailed embodiment, the
identifying information pertaining to the relevant, discrete finite elements includes information to
other related, discrete finite elements. Alternatively, or in addition, the other related, discrete finite
elements are determined based upon information contained within the categorical tag of the
relevant discrete finite element.
[0026] In an another detailed embodiment, the at least three levels of granularity include
sentence level, paragraph level and document level; or the at least three levels of granularity
include sentence level, paragraph level, page level, at least one of section and chapter level, and
resource level; or the at least three levels of granularity include components of DNA sequence data;
or the at least three levels of granularity include sections of financial reports; or the at least three
levels of granularity include cells of a spreadsheet; or the at least three levels of granularity include
a satellite name, a sensor system and timing information; and/or the at least three levels of
granularity include any parent, child and grandchild relationship between components of the
informational resource.
[0027] In another detailed embodiment, the software further includes instructions for: (h)
receiving a selection of at least one of the displayed relevant finite elements; and (i) constructing a
new information resource from selected relevant finite element combined with other finite elements
associated with the selected relevant finite element. In an even more detailed embodiment, the
other finite elements associated with the selected relevant finite element are determined based upon
information contained within the categorical tag of the relevant finite element. Alternatively or in
addition, the other finite elements associated with the selected relevant finite element are
determined based upon positional information contained within the categorical tag of the relevant
finite element. Alternatively, or in addition, the other finite elements associated with the selected
relevant finite element are the additional relevant finite elements; alternatively or in addition, the
software further includes instructions for (j) generating numeric data about the frequency of parent-
child relationships within and between different levels of granularity that is captured within the
informational resource.
[0028] In another detailed embodiment, the interface is a slider-bar interface; or the
interface is a touch-screen interface; or the interface is a color continuum interface; or the interface
is a rotational interface; or the interface is an acoustic interface.
[0029] In another detailed embodiment, the system is a hand-held and portable computing

device; and the searchable informational resource(s) and software are part of an application loaded
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onto the hand-held and portable computing device.

[0030] In another aspect of the current disclosure, a non-transitory computer readable
medium includes instructions for causing a computer to execute process steps for searching a
digital information resource, where the process steps include: (a) dividing the digital information
resource into a plurality of discrete finite elements by applying a rule set, where the rule set defines
a dividing level of granularity, upon which the dividing step will occur, and where the rule set
further defines a plurality of shallower levels of granularity for the digital information resource; (b)
associating each discrete finite element with a tag, where the tag comprises the dividing level of
granularity and a contextual identification component, where the contextual identification
component uniquely identifies a contextual position of the discrete finite element in the digital
resource; (c) generating a searchable database, where the searchable database comprises a database
record for each discrete finite element, where each database record includes at least some content of
the finite element; (d) receiving input data from a user, where the input data comprises at least one
search parameter and an initial level of granularity for display for the at least one search parameter;
(e) searching the searchable database using search parameter(s) received in the receiving step; and
(f) displaying search results in a display format reflecting the initial level of granularity for display
received in the receiving step.

[0031] In a more detailed embodiment, the process steps further include: (i) receiving a
subsequent input data from the user, wherein the subsequent input data comprises a subsequent
level of granularity for display; and (ii) displaying the search results in a display format reflecting
the subsequent level of granularity for display. Alternatively, or in addition, the displaying step (f)
further includes (i) calculating a number of deeper discrete finite elements containing search results
for each finite element displayed, where the deeper discrete finite elements are discrete finite
elements that have a level of granularity deeper than the level of granularity for display; and (ii)
displaying the number of deeper discrete finite elements containing search results for each discrete
finite element in the display format. Alternatively, or in addition, the process steps further include:
(i) receiving a subsequent input data from a user, where the subsequent input data comprises a
selected discrete finite element and a deeper level of granularity; and (ii) adjusting the display
format for the selected discrete element to display deeper search results, where the deeper search
results have a level of granularity deeper than the initial level of granularity for display.

[0032] In another aspect of the current disclosure, a system for retrieving information from

an informational resource includes: one or more computer processors; at least one display device
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operatively coupled with the one or more processors; at least one non-transitory memory containing
software for executing by the one or more computer processors, the software including: (a) a break
module, configured to break an informational resource into a plurality of finite elements and create
a categorical tag for each finite element, the categorical tag including data pertaining to a content of
the finite element and a level of granularity for the information, from a shallow level of granularity
to a deep level of granularity; (b) an index module, configured to create a searchable database
having a plurality of database records, each database record corresponding to at least one of the
finite e]erhents and including at least a portion of data contained in or pertaining to the finite
element; (c) a search module, configured to compare a search query with each of the database
records and determine which, if any, of the database records are relevant database records; and (d)
an integration module, configured to display relevant database records in a hierarchical structure
and calculate the number of finite elements within and between each level of granularity for
graphical and statistical analysis.

[0033] In a more detailed embodiment, the integration module is configured to receive a
level of granularity for display from the user and to display search results in a display format
reflecting the level of granularity for display. In yet a further detailed embodiment, the integration
module is further configured to enable a user to expand a selected finite element to reveal
additional search results at a deeper level of granularity. Alternatively, or in addition, the
integration module is further configured to enable a user to collapse branches of the hierarchical
structure to a shallower level of granularity. Alternatively, or in addition, the information resource
is a plurality of information resources. Alternatively or in addition, the user selects a level of
granularity from a menu; or the user selects a level of granularity by using a slide-bar; or the user
selects a level of granularity by using a color continuum interface; or the user selects a level of
granularity by using a rotational interface; or the user selects a level of granularity by using an
acoustic interface; or the user selects a level of granularity by manipulating a touch screen
interface; and/ or the user selects a level of granularity using a voice recognition interface.

[0034] In another alternate embodiment, the software further includes an analytics module
configured to generate numerical data from the informational resource based, at least in part, upon
frequency of parent-child relationships within and between components of the informational
resource that can be described objectively in relation to at least one of structural boundaries and

patterns.

[0035] Embodiments of the current disclosure provide interfaces to dial, slide, zoom across
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levels of granularity that are based on information lineage patterns reflecting relative positions

of digital objects in a concept space composed of one or more resources. In such embodiments,
relationships in concept spaces can be reconstructed objectively in relation to a multi-level inverted
index. In such embodiments, relationship in a concept space can be reconstructed objectively in
relation to lineage / positional tags that are associated with each finite element.

[0036] Embodiments of the current disclosure provide interfaces that can be extended to
dragging across or pulling down levels generated with touch screens.

[0037] Embodiments of the current disclosure can provide interfaces that can be extended
to sound or voice commands, such as “show shallower” or “show deeper.”

[0038] Embodiments of the current disclosure can provide interfaces that dial, slide, and/or
zoom across levels of granularity to display finite elements as well as aggregations of finite
elements at deeper and/or shallower levels of granularity. In such embodiments, finite elements
may be retrieved in relation to a search of a multi-level inverted index. In such embodiments, finite
elements may be retrieved in relation to a search of index where each finite element contains a
lineage / positional tag.

[0039] Embodiments of the current disclosure can provide interfaces that dial, slide, and/or
zoom across levels of granularity to display digital objects that are independent information subsets
of a resource broken into a plurality of digital objects based upon rules defined by anyone familiar
with the structure of a resource or plurality of resources. In such embodiments, rules can be
derived from explicit patterns associated with pre-defined structures in marked resources (e.g.,
positioning and attributes of HTML code inserted in text document or webpage) as well as implicit
patterns in unmarked resources (e.g., pixel attributes in pictures, codons of amino acids,
punctuation of text, table of contents of a resource, systematics of phylogenies). In such
embodiments rules can apply to structured as well as unstructured resources. In such embodiments,
digital objects may be parts of a resource or a plurality of resources; or, alternatively, may be
discrete and not contiguous parts of a resource or plurality of resources.

[0040] Embodiments of a the current disclosure can provide interfaces that dial, slide,
and/or zoom across levels of granularity to display digital objects that are independent information
subsets of a resource broken into a plurality of digital objects based on rules that are automatically
defined in relationship to statistical frequencies of patterns within the structure of a resource or
plurality of resources. In such embodiments, rules can be derived from explicit patterns associated

with pre-defined structures in marked resources (e.g., positioning and attributes of HTML code
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inserted in text document or webpage) as well as implicit patterns in unmarked resources (e.g.,
pixel attributes in pictures, codons of amino acids, punctuation of text, table of contents of a
resource, systematics of phylogenies).

[0041] Embodiments of the current disclosure can provide dial, slide, and/or zoom
interfaces that can be generated directly from the breaking of a resource or plurality of resources
into finite elements.

[0042] Embodiments of the current disclosure can provide dial, slide, and/or zoom displays
that produce results which can be quantified statistically in terms of the frequency of digital objects
within and between the resulting levels of granularity.

[0043] In the disclosed embodiments, based on user preferences, levels of granularity can
be re-arranged to dial, slide, and/or zoom to generate different relational displays based on the same
search query. In the disclosed embodiments, results of dial, slide, and/or zoom displays can be
aggregated to reconstruct an original resource or plurality of resources. In the disclosed
embodiments, results of dial, slide, and/or zoom displays can be aggregate to construct new
resources. In the disclosed embodiments fully expanded results may be displayed in 1-dimension
(lists), 2-dimensions (hierarchies) or even higher dimensions.

[0044] These and other aspects and embodiments will be apparent from the following

disclosure, the attached drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0045] Fig. 1 is a schematic flow-diagram representation of the operation of a first

embodiment of the present disclosure;

[0046] Figs. 2A and 2B are flow-chart representations of the operation of the
embodiment illustrated in Fig. 1;

[0047] Fig. 3 is a flow-chart representation of an operation of a second embodiment of the
invention, resident on a data storage device such as an e-book reader;

[0048] Fig. 4 is a schematic flow-diagram representation of the operation of a third

embodiment of the present disclosure;

[0049] Figs. 5A and 5B are flow-chart representations of the operation of the

embodiment illustrated in Fig. 4;

[0050] Fig. 6 is an example of a granularity zoom interface according to an exemplary

embodiment;
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[0051] Fig. 7 is a block diagram representation of an exemplary embodiment as a
computing device, such as a traditional computing device or a hand-held device, operating an
application utilizing systems and methods described herein.

[0052] Fig. 8 is an example display output of an exemplary embodiment with break
module rules and generic levels of granularity for a resource set with diverse types of

unstructured digital resources;

[0053] Fig. 9 is another example display output of an exemplary embodiment of Fig. 8;
[0054] Fig. 10 is another example display output of an exemplary embodiment of Fig.
8;

[0055] Fig. 11 is another example display output of an exemplary embodiment of Fig.
8;

[0056] Fig. 12 is another example display output of an exemplary embodiment of Fig.
8;

[0057] Fig. 13 is another example display output of an exemplary embodiment of Fig.
8;

[0058] Fig. 14 is another example display output of an exemplary embodiment of Fig.
8;

[0059] Fig. 15 is an example display output of an exemplary embodiment with tailored

break module rules and defined levels of granularity for a resource set with one or more
unstructured resources that have uniform structural boundaries or patterns; and.

[0060] Fig. 16 is an example display output of an exemplary embodiment with tailored
break module rules and generic levels of granularity across a resource set with one or more

structured resources.

DETAILED DESCRIPTION
[0061] The present disclosure embodies methods and interfaces to integrate a set of one
or more digital resources into a plurality of relational displays that are linked across embedded
levels of granularity that can be output into statistical formats. The present disclosure involves
systems and methods for searching, retrieving, displaying and analyzing information from
information and concept spaces; including: an individual text resource (e.g., a book, report,

email message, treaty); a set of text resources (e.g.. Web pages resident on the Internet, a
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digital library, a digital archive, an email repository); a set of text resources in multiple
languages with different symbologies (e.g., English, Chinese, Arabic, Hindi); an individual
database of alpha-numeric values (e.g., a spreadsheet); a set of databases with alpha-numeric
values (e.g., multiple spreadsheets, transactional data from a business); a stream of information
(e.g., satellite data transmissions, social media feeds); an individual image (e.g., a
photograph, a a chart, an electrophoretic assay); a set of images (e.g., photographs stored on
a camera; multiple assays); a set of symbols (e.g., a DNA sequence); mixtures of different
types of resource sets (e.g., photographs mixed with texts in different languages; texts in
different languages mixed with transactional data). The contents, type or format of the
informational resource set is not critical. Results of a search may be displayed in
collapsible/expandable formats based upon user-selected display criteria or hierarchies. Such
a display hierarchies will allow the end-user to effectively and quickly obtain items of interest
from the search results and to ideﬁtify relational schema that can be objectively represented
in quantitative formats. The current disclosure provides advancements to the technologies
described in US Patent No. RE42,167, the disclosure of which is incorporated herein by
reference.

[0062] For the purpose of this disclosure, the term “database,” alone, is any organized
and accessible storage of electronic information; and is not intended. A “searchable database,”
for example, is a “database” in which the accessible storage of electronic information may be
searchable by a computerized searching tool.

[0063] For the purpose of this disclosure, a “rule” or “rule set” is not required to be an
expert derived rule set unless otherwise stated.

[0064] For the purpose of this disclosure, it should be understood that, while various
embodiments of the current disclosure describe various software and/or processing modules,
it is not required that each module be separate and distinct from other modules, and it is
within the scope of the current disclosure that any of the disclosed processing modules — and
associated functionalities — may be combined.

[0065] For the purpose of this disclosure, granularity is embedded levels of structural
organization within an information resource (or set of information resources) in an information
space or concept space. The embedded levels can be described objectively in terms of a
continuum that can be accessed at different points. The continuum may apply generically to

diverse resources, all of which have embedded organizational levels from larger or shallower
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units (such as an entire document) to smaller or deeper units (such as a sentence within a
document). The continuum also may apply specifically to a single resource or set of resources
set that have a consistent structural boundaries or patterns. The interface to access different
levels of embedded organization is a methodology to reveal relational schema that are objectively
described in terms of parent-child relationship within and between resources in an informational
space or concept space.
[0066] As will be discussed herein, granularity levels may be defined by rule sets (which
may be expert rule sets, but may also be non-expert rule sets or rule sets embedded into the
functionality of software source code — i.e., coded in) that may be used, for example, to break up
the informational resource, index the informational resource, search the index, and/or integrate the
results of the search. Such rule sets may also be used to establish granularity boundaries and/or
levels within an informational resource. Such granularity establishing rule sets may include, for
example and without limitation: an explicit rule set of granularity, represented by the proprietary
source code in a word processing resource that may recognize various levels of granularity based
upon, for example, font sizes from large to small -- the font size may reflect types of section
boundaries applied by the author, all of which are embedded in the resource; an implicit rule set of
granularity, represented by grammatical standards of punctuation in a natural language resource
may recognize various levels of granularity based upon, for example, the name of the file with
pages embedding paragraphs, sentences, words and letters; a rule set that recognizes levels of
granularity in a genome embedded with stop codon sequences of amino acids that define the
boundaries of proteins that are coded with other amino acids in a sequential order involving
repetitive and non-repetitive DNA; a rule set that recognizes levels of granularity in a 10K and/or
10Q statement for the annual and quarterly reports required by the Securities and Exchange
Commission for publicly traded companies based upon, for example, the report name, name of
company, name of the report, consistent sections (e.g., relating to stock, subsidiaries, assets,
liabilities) within the respective report and contents within the sections at the lowest embedded
level. a rule set that recognizes levels of granularity within a spreadsheet based upon, for example,
the name of the file embedding rows, each of which involves at least one column, embedding a
cell; a rule set that, in effect, recognizes levels of granularity based upon, for example, the table of
contents for any type of digital resource (from automobile manuals to zoological records), which is
an explicit directory to the embedded levels of granularity; a rule set that recognizes levels of

granularity in a satellite dataset based upon, for example, the name of the satellite, name of the
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sensor systems each of which has records with time stamps and binary code embedded within time
intervals; a rule set that recognizes levels of granularity within a cookbook based upon, for
example, sections with types of meals, each of which has recipes that contain a mixture

of ingredients and their volumes embedded within a baking process; a rule set that recognizes
levels of granularity within a US Patent and Trademark Office patent database, based upon, for
example, various sections of a patent document, including pre-defined sections (e.g., patent
number, inventor, filing date, background, claims, etc.), paragraph boundaries and/or sentence
boundaries.

[0067] As shown in Fig. 1, in a first embodiment of the current disclosure, the information
management, retrieval and display system includes four primary modules, a break
(granularity) module 10, an indexing module 12, a search module 14 and an un-break
(aggregation) module 16. Each of these processing modules may be an expert engines operating
upon a set of expert rules that define the operation of the individual module. As will be
described in further detail below, the expert rules for these modules may be generated by a
person or persons having intimate knowledge of the document or documents 18 being
searched; and the fine tuning of the expert rules may be an iterative process where the expert
will modify or change the rules of one or more of the above modules if a search through the
document or documents proves to be unsatisfactory.

[0068] The break module 10 parses through an informational resource, such as a group
of documents 18 to break up the group of documents into "finite elements" 20a-20z. Each
finite element is a "basket" of information from documents that is to be individually indexed
and searched. The finite element is usually not a single word, phrase or symbol, but is a section
or portion of an informational resource that can be identified and isolated by the break module.
A simple example of a finite element would be the individual paragraphs of a document.
Other examples of finite elements would include sub-chapters of a document, individual
pages of a document, and other types of identifiable sections of a document. In some instances,
the finite element can be the entire document itself. The break module is also responsible for
analyzing the contents of each finite element 20a-20z and creating a categorical tag 22a-22z
for each finite element, which is to be inserted into, or otherwise associated with the finite
element. The categorical tags 22a-22z may include a standard classification based upon the
content analysis such as, for example, a "Dewey Decimal” type number, or some other

categorical reference number. The categorical tag may also include an organizational attribute
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such as pertaining to the type of finite element or the location of the finite element within the
document, a date stamp, a categorical word or phrase summarizing the contents of the finite
element, etc. As will be discussed in detail below, the contents of each categorical tag provides
information to the search module 12 so as to assist the search module in creating the
hierarchical display of the search results.

[0069] The index module parses through each of the finite elements created by the break
module and creates a searchable database (hash table) 23 including a database record 24a-24z
for each of the finite elements created by the break module. The searchable database 23 is a
type of multi-level inverted index, where each record 24a-24z includes an address or location
of the corresponding finite element and all words contained within the finite element
(preferably excluding common words such as "and," "in," "the,". . . ) along with their frequency
of appearance within the finite element (i.e., their weight).

[0070] At some point during the process, a user, which may be an end user or may be the
expert developing the rule sets, will enter a search query 26 and an optional hierarchical
selection 28. The search query may be any conventional search query as available to those of
ordinary skill in the art and may include search words or phrases and/or operators tying the words
together. A hierarchy selection could inform the search module about the type of display format
that the user wishes to see the results displayed within. Specifically, the hierarchy selection
could inform the search module whether or not the search results are to be displayed in an
order or structure based entirely upon the information contained within the categorical tags
(research-centric), if the search results are to be displayed in an order depending entirely upon
the frequency of the key words or phrases present within the finite elements (conventional), or
if the search results are to be displayed in an order or structure based upon a combination of the
two (document-centric).

[0071] The search module will utilize the search query to search through the database
records 24a-24z so as to find the database records 30 matching the words or phrases in the
search query. The search module will then, depending upon the selected hierarchy 28, display
the search results 32 in an order or collapsible/expandable tree structure based upon
information from the categorical tags 22 included in the finite elements 20 that are associated
with the records 30 matching the search query. For example, a first level of the display
hierarchy might be ordered according to the chapters of a document that the finite elements are

contained within. Information regarding the chapters that the finite elements are contained
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within will be resident within the categorical tags associated with the finite elements. A
second level of the display results may order the finite elements for each chapter based upon the
weight or frequency that the search words or phrases appear within each finite element.
Therefore, on the search results screen the end user will select which chapter he or she would
like to view a relevant finite element from and the display will then expand to show the finite
elements from that chapter matching the search query. These finite elements contained within
this chapter will be ordered depending upon the weight of the search query or words. From
there, the user will make a selection 34 indicating to the un-break module 16 which of the finite
elements the user wishes to view.

[0072] It will be appreciated by those of ordinary skill in the art that the different
combinations of ordering schemes and levels of granularity for any given hierarchy is virtually
limitless. Other examples of ordering schemes and relational schema can be based upon the
topic of the finite element, the author or provider of the finite element, the time/date of the
finite element, the position of the finite element with respect to the information resource, etc.
It is also within the scope of the invention that the hierarchy only includes one level of ordering.
[0073] While in the exemplary embodiment, the search module displays the search
results in an collapsible/expandable tree structure (relational schema), it is also within the scope
of the current disclosure that the display results be displayed in alternate hiérarchal or relational
structures. An example of an alternate hierarchal/relational structure is the use of a cascaded or
tiled display to present the various levels of the hierarchy. Of course, if there is only one level of
ordering, the display structure would not need to be collapsible/expandable.

[0074] The search module may also be configured to recognize that a string in the search
query may have other permutations, which may be used by the search engine to provide
matches with the database records. For example, if the search query includes a word in a first
language, it is within the scope of the invention for the search module to provide the word in
other languages when looking for matches with the database records. Likewise, it is within the
scope of the invention for the search module to provide other known forms or tenses of the
word; and it is also within the scope of the invention for the search module to provide other
search words having a similar or the same meaning.

[0075] The un-break module 16 accesses the categorical tag of the selected finite element
34 to determine the other finite elements 36 of the documents 18 that are to be grouped together

so as to form a single contiguous display 38. For example, if the selected finite element 34 is a
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paragraph of the document, the un-break module 16 will refer to the éategorical tags of the
remaining finite elements to determine the other finite elements 36 that appear on the same page
as the selected finite element so as to display the entire page 38 rather than the single paragraph.
Likewise, the un-break module can group related finite elements together in a contiguous
chapter, section, or other contiguous identifiable portion of the document or documents. Simply
put, the un-break module is used for displaying the selected finite element in context with the
remaining portions of the informational resource or concept space.

[0076] While, in the current embodiment, the un-break module is utilized to
reconstruct contiguous portions of the informational resource, it is within the scope of the
disclosure to configure the expert rule sets of the un-break module to construct new
informational resources using the selected finite elements and other finite elements from the
original informational resource. For example, the un-break module may be configured to
compile all of the finite elements matching the search query into a new informational resource,
using the categorical tags for these finite elements to dictate the order in which the finite
elements will be compiled. In another example, the un-break module may be configured to
review the categorical tag of the selected finite element to determine other finite elements that
are related to the selected finite element based on the date that the finite elements were created,
or the author/owner of the finite element, or the content of the finite element; and the un-break
module will then construct a new informational resource compiling all of the related finite
elements.

[0077] Figs. 2A and 2B provide a flow chart representation of an operation of the
information management, retrieval and display system for the embodiment described above. As
shown in functional block 40, a first step is to access the informational resource being
examined. As illustrated in functional block 42, the next step is to select the appropriate
expert rule sets to apply for searching through the informational resource. The particular
rule set selected will depend upon the type of information resource that was accessed in step
40. For example, a set of expert rule sets used for searching through and analyzing the
Antarctic Treaty will be different than a set of rule sets used for analyzing and searching through
volume 37 of the Code of Federal Regulations. As shown in functional block 44, the next step is
to break the information resource into a plurality of finite elements according to a first set of
the expert systems rules. As

discussed above, this step involves breaking the informational resource into identifiable
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segments of information such as paragraphs, subsections, pages, chapters, subchapters and
the like. An example rule set for breaking the Antarctic Treaty into a plurality of finite

elements is provided below in Table 1.

TABLE 1: FINISHED EXAMPLE OF A'RULE SET' FOR AUTOMATICALLY DIVIDING

DOCUMENTS INTO SEGMENTS OR ELEMENTS'

DOCUMENT SPECIFIC PATTERN MATCHING RULES
DIVISION LEVELS DOCUMENT
DIVISIONS
Primary Level Antarctic Treaty, Recognize by bolded large fonts centered on page

Conventions. Protocol
And its Annexes

Secondary Level Recommendations, Recognize by Roman numerals

Measures, efc.

Tertiary Level Articles within Recognize by medium fonts centered on page with a colon

documents from the
primary or secondary

levels

Grouped Level Antarctic Treaty Group documents by their Roman numerals

Consultative Meeting

Appended Level Year Append the signature date for documents at the primary,

secondary or grouped levels

1 Based on the public-domain documents in the Antarctic Treaty Handbook which has been published since

the 1960's by the United States Department of State in hardcopy form only and which now has been converted
into a searchable database.

2 Source codes are described using JAVA but could easily be written in PERL or any other programming

language. See Appendix A for example source code segments

[0078] As shown in the above table, the example rule set is adapted to divide the
Antarctic Treaty into a plurality of levels where a primary level of the Treaty, which involves
the Antarctic Treaty, Conventions, Protocol and its Annexes, is recognized by the search engine
by identifying bold, large font centered on a page. A secondary level, illustrated by
Recommendations and Measures contained within the Treaty, is recognized by the search engine
by identifying Roman numerals. A tertiary level is utilized to divide up the primary and
secondary levels into smaller finite elements. This tertiary level of finite elements is
recognized by the search engine by identifying medium fonts centered on a page with a
colon. The remaining levels of the table should be apparent to those of ordinary skill in the art

upon analyzing the table and the associated pattern matching rules.
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[0079] Accordingly, the purpose of the above rule set is to create an automatic tool for
matching patterns that distinguish hierarchies, segments or elements within any type of
informational resource. The rule set is developed in relation to user-defined requirements for the
segments or elements that need to be indexed and searched within the informational resource. It
will also be apparent to those of ordinary skill in the art that the rule sets may be greatly
simplified in informational resources that include already distinguished segments or
elements, such as in separate columns or blocks. The rule sets may be designed by an expert
having intimate knowledge of the informational resource, in an iterative manner utilizing feed-
back loops as will be described below.

[0080] As shown in functional block 46, a next step is to create a categorical tag for each
of the finite elements based upon a positional and/or content analysis of the finite element
according to a second set of expert system rules. An example of a rule set for defining

categorical tags for finite elements extracted from the Antarctic Treaty is provided below in

Table 2.

TABLE 2: EXAINPLE OF CATEGORICAL TAGS THAT WERE AUTOMATICALLY ATTACHED

TO FINITE ELEMENTS CREATED WITH THE USER-DEFINED 'RULE SETS'(SEE TABLE 1)’

DOCUMENT SPECIFIC DOCUMENT DIVISIONS

DIVISION LEVELS

Primary Level Antarctic Treaty. Conventions. Protocol and its Annexes

Secondary Level Recommendations. Measures, etc.

Tertiary Level Articles within documents from the primary or secondary levels

Grouped Level Antarctic Treaty Consultative Meeting

Appended Level Year

1 Based on the public-domain documents in the Antarctic Treaty Handbook which has been published since

the 1960's by the United States Department of State in +hardcopy form only and which now has been converted
into a searchable database.

2 Source codes are described using JAVA but could easily be written in PERL or any other programming

language. See Appendix A for example source code segments.

[0081] As shown in Table 2, the categorical tag may include notation indicating the
finite element's position within each of the various identified levels of the Antarctic Treaty.
For example, the categorical tag may include information indicating if on a primary level, the

finite element is contained within the Antarctic Treaty, the Conventions, the Protocol or its
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Annexes. On a secondary level, the categorical tag will indicate whether or not the finite
element is included in the Recommendations, Measures, etc. As shown in the bottom of the
table, the categorical tag for each of the finite elements will also include a content base
notation indicating the year that the particular section or finite element was created. Of
course, the type and variations of positional and/or content base notations included in the
categorical tags are virtually limitless. For example, the rule set may be configured to
analyze the contents of the finite element so as to provide a categorical word or phrase which
provides a clue to the user as to the contents of the finite element. Similarly, rather than
utilizing a word or phrase, the rule set can analyze the contents or’position of the finite element
to provide a categorical reference number to the finite element, such as a Dewey Decimal type
number.

[0082] As shown in functional step 48, a next step is to insert the categorical tag created
above in step 46 into the finite element created in step 44. As shown in functional block 50, a
next step is to generate, for each of the finite elements, a searchable database record. Each
database record preferably contains the noncommon strings (e.g., words, phrases, symbols)
contained within the finite element along with their frequency (i.e., weight). Furthermore, each
database record will include an address, location or link to the corresponding finite element.
As shown in functional block 52, a next step is to enter a search string such as a word, phrase or
symbol(s) and to select a display hierarchy. As shown in functional block 54, a next step is to
search through the database records created in functional block 50 for matches between the
search string and the noncommon strings of the database records. This searching step will
identify the relevant database records having noncommon strings matching the search string.
As shown in functional block 56, the relevant database records found in the searching step 54
will be ordered by applying information from each of the categorical tags of the relevant
database record's associated finite element to the selected display hierarchy and/or by applying
the weight of the matching search strings in the relevant database records to the selected
display hierarchy.

[0083] For example, a first level of the display hierarchy for the Antarctic Treaty might
be the year that the finite element was created; the second level might be ordered according to
the order of the Articles of the Antarctic Treaty; and a third level of the display hierarchy might
be ordered according to the weight of the matching strings contained within the database

records.
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[0084] As shown in functional block 58, a next step would be to display the search results
in the collapsible/expandable hierarchy on a display screen. As shown in functional block 60,
the user will determine whether the search results were satisfactory, and if not the process will
advance to functional block 62 where the user will modify one or more of the rule sets and
will return either to functional block 44 or to functional block 52 depending upon which rule
sets have been modified.

[0085] If, in functional block 60, the search results are satisfactory, the process will
advance to functional block 64 where the user will select one of the finite elements from the
search results display. Then in functional block 66, the categorical tag of the selected finite
element will be used to identify other finite elements that are to be grouped together with
the selected finite element to create a contiguous portion of the informational research to be
displayed. Finally, in functional block 68, the contiguous portion of the informational resource
will be displayed on the display screen or printed.

[0086] It is envisioned that an expert having intimate knowledge of the informational
resource may develop the rule sets based upon his or her knowledge of the informational
resource. Thereafter, once the rule sets have been fully developed, the feed-back portion of the
above-described flow chart will no longer be necessary.

[0087] Furthermore, once the rule sets have been fully developed, the search module,
the unbreak module and the fully developed rule sets may be incorporated onto a data storage
device (such as a CD ROM, a disk-drive, USB memory device, smart phone or e-book
reader and the like) along with an informational resource pre-broken into its plurality of
finite elements, where each of the finite elements includes the corresponding categorical
tag previously created therefore, along with the pre-created searchable database for the
plurality of finite elements. Therefore, such a storage device would essentially provide a
searchable document that includes the entire content of the informational resource along with
a search engine that has been fined tuned by an expert with intimate knowledge of the
informational resource, so that end users of the e-book reader(or other type of storage device)
would be able to take advantage of the expert's knowledge and experience in searching
through the informational resource contained therewith.

[0088] As shown on Fig. 3, a flow chart representation of an embodiment of the
invention resident on a data storage device, such as an e-book reader , is presented.

Essentially, this embodiment is equivalent to the embodiment described in Figs. 2A and 2B

24



WO 2013/134200 PCT/US2013/029010

above, except that the development of the rule sets are not longer required. As shown in
functional block 52', a first step would be for the end user to enter a search string and
select a display hierarchy. In functional block 54', the next step would be for the search
module to search through the database records contained on or downloaded from the e-book
reader to match the search string with the non-common strings contained in the searchable
database records. As shown in functional block 56' the next step would be for the search
module to order the search results by applying information in the categorical tags of the
matching finite elements (which are contained in, or are downloaded from the e-book reader)
and/or by applying the weight of the matching strings to the selected display hierarchy as
discussed above. As shown in functional block 58' the next step is to display the search
results in preferably a collapsible/expandable hierarchy. As shown in functional block 60',
the end user, upon viewing the search results will determine whether or not the results are
satisfactory. If not satisfactory, the process will return to functional block 52" where the end
user will input a new search string and/or will select a new display hierarchy. If the display
results of step 58' are satisfactory, the process will advance to functional block 64' where the
end user will select one of the finite elements from the search results display. Advancing to
functional block 66' the un-break module will reconstruct the portion of the information
resource that includes the selected finite element by accessing the selected finite element and
the other surrounding or related finite elements from the e-book reader to create the
contiguous portion of the informational resource that included the finite element.

[0089]  In another embodiment of the present disclosure the information management,
retrieval and display system may be specifically configured to search through a number of
individual Web pages resident on the Internet and to display the results of the search in a
collapsible/expandable format based upon a user selected display criteria or hierarchy. In such an
embodiment, a break module in the form described above may not be necessary because each
Web page may already be considered a "finite element" and the search engines will not be
able to modify the Web pages.

[0090] With such an embodiment, the search engine may not be able to insert the
categorical into the finite elements. Therefore, in this embodiment. the categorical tags may be
either stored separately from the finite elements or incorporated directly into the database
records. Furthermore, it is envisioned that the Web page creators may desire to create their own

categorical tags for their Web pages rather than having the search engine create one for them.
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With this feature, the Web page designer may be able to influence the search results, perhaps to
achieve a more accurate description of his or her Web site. Of course, in such a feature may
also be used by the Web designers in a deceptive manner, where the categorical tag will cause
the Web page to be listed in search results when the searcher is looking for an entirely different
type of information. Recognizing this potential problem, the index module may include an
option where it will compare the actual contents of the Web page against the embedded
categorical tags inserted by the Web page designer, and may create a new categorical tag to be
inserted in the database record for the Web page if there is a significant difference between the
two. Likewise, the search engine can be configured to include an optional filter that will filter
out Web sites having unsavory contents as indicated by the embedded categorical tags or as
determined upon a review of the content of the Web page itself.

[0091] As shown in Fig. 4, in such an embodiment of the invention, the information
management, retrieval and display system includes two modules, an index module 70 and a
search module 72. Each of these processing modules may be expert engines operating upon
a set of expert rules that define the operation of the individual module. The index module 70
will periodically crawl through the volume of Web pages 74 utilizing a conventional Web
crawling or Web searching technology such as a spider technology, which is adapted to
examine each Web page (or as many as possible) provided on the Internet. As shown in Fig. 4,
several of the Web pages may include a predefined, embedded categorical tag 76 included
therewith. As discussed above, such an embedded tag 76 would be inserted in the Web page
by the Web page designer so that the search engine of Fig. 4 would utilize this predefined
embedded categorical tag rather than creating one on its own. An example of a rule from the
expert rule set for defining the categorical tag in this embodiment would be to identify the
most prominent word or phrase on the initial screen appearing when the Web site is accessed.
[0092] The index module 70 will also create a searchable database 78 including a database
record 80a-80z for each of the Web pages accessed above. This searchable database 78 is a
type of reverse index for each record 80a-80z includes a link to a corresponding Web page, all
words contained within the Web page (preferably excluding common words) along with their
frequency of appearance within the Web page, and a categorical tag created by the index
module or a copy of the categorical tag that was included in the particular Web page as
described above. It is envisioned that the index module would constantly be re-accessing

the Web pages 74 and updating the searchable database 78, since the contents of Web pages
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are also constantly being updated or changed.

[0093] When a user wishes to conduct a search using the search engine, the user will enter
a search query 82 and select an optional hierarchical selection 84. The search query may be any
conventional search query as available to those or ordinary skill in the art, it may include a search
word or phrases and/or operators tying the words together. The hierarchy selection would
inform the search module the type of display format that the user wishes to see the results
displayed within. Specifically, the hierarchy selection would inform the search module
whether or not the search results are to be displayed in an order or structure based entirely
upon the information contained within the categorical tags (research-centric), if the search results
are to be displayed in an order depending entirely on the frequency of the key words or
phrases present within the finite elements (conventional), or if the search results are to be
displayed in an order or structure based upon a combination of the two (document-centric).
[0094]  The search module 72 utilizing a search query 82 to search through the database
records 80a-80z so as to find the database records 86 matching the words or phrases in the
search query. The search module will then, depending upon the selected hierarchy 84, display
the search results 88 in an order or in a collapsible/expandable tree structure based upon
information from the categorical tags 89 included within the database records 87 matching the
search query. From the display 88, the user will make a selection 90 of a link to a Web page
that he or she wishes to view and the search module will then display the Web page 92 on the
display screen.

[0095] Figs. 5A and 5B provides a flow chart representation of an operation of the embodiment
described above in Fig. 4. As illustrated in the function block 94, a first step is to access a Web
page on the Internet. In functional block 96, the next step is to determine whether the access
Web pages includes an embedded categorical tag. If the Web page includes an embedded
categorical tag the process would advance to functional block 98 where the process will
determine whether the embedded categorical tag is consistent with the content of the Web
page. If the Web page does not include an embedded categorical tag or if the categorical tag is
not consistent with the content of the Web page, the process will advance to functional block
100 where a categorical tag will be created for the Web page. If the embedded categorical tag
is consistent with the content of the Web page in step 98 or if the categorical tag is created for
the Web page in step 100, the process will advance to functional block 102 where a

searchable database record will be generated for the Web page. This searchable database record
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will include the non-common words or phrases contained within the Web page and their
frequency (i.e., weight) a link to the Web page and the categorical tag embedded within the
Web page or created in step 100 above. The process will then advance to functional block 104 to
determine whether a next Web page is to be accessed. If so, the process will return to
functional block 94. If the searchable database is complete, the process will advance to
functional block 106 where a user will enter a search word or phase in selected display
hierarchy.

[0096] Advancing the functional block 108, the search engine will search through
database records for matches between the search word or phrase and the non-common word or
phrases contained within the database records. Advancing to functional block 110 the search
engine will then order the results of the search by applying the information in the categorical
tags matching database records to the selected display hierarchy and/or by applying the
weight of the search word or phrase in each of the matching database records to the selected
display hierarchy. Advancing to functional block 112, the next step would involve displaying
the search results on the display screen. In functional block 114, if the search results are
satisfactory, the user will select a Web page link on the display screen and the search engine
will display the associated Web page selected. If the search results are unsatisfactory, the
process will advance to functional block 118 where the user will enter a new search word or
phrase and/or select a new display hierarchy and the process will return to functional block
108 so that another search can be performed.

[0097] In the present embodiment, the expert rule sets for creating the categorical tags,
and the database records may be defined by an expert utilizing an iterative variation of the
above process on a limited portion of the Internet (similar to that as described in Figs 2A and
2B above). Once the rule sets have been refined, the rule sets can be applied to the entire
Internet. The above described search engine can be operating on a Web site, or may be contained
in a memory device such as a CD ROM which can be downloaded onto a computer having
access to the Internet, or may be contained on a portable computing device, such as a smart-
phone or e-reader. '

[0098] With respect to the hierarchical and/or expandable/collapsible displays provided
by certain embodiments as discussed above, an interface or tool may be provided that allows a
user to select the granularity level of display. Similar to the ability for a viewer to zoom in and

out of an image, the interface or tool may provide the ability to increase or decrease the level
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of granularity (zoom in our out) of the displayed results. Such an interface or tool will be
referred to herein as a “contextual zoom” interface.

[0099] As discussed herein, the structure or structures of a digital resource or plurality of
digital resources can be objectively defined in terms of the inherent boundaries, hereby called the
inherent structure, which can be applied with certainty across the entire resource set. For digital
resources based upon text, the inherent structure can depend on content strings that are applied in a
conventional manner (such as a sentence bounded by a period or a word bounded by a space in
western languages) and be independent of the medium of presentation (such as software for word
processing). The inherent structure can depend on the medium of presentation (such as a page
break or line in a ‘pdf” file) and be independent of the content strings. The inherent structure can
depend on the medium of presentation and be dependent on the content strings (such as a mixture
of symbologies). The inherent structure also can depend on the context of the information.

[0100] The structure or structures of a digital resource or plurality of digital resources can
also be subjectively defined in terms of the probable boundaries, hereby called the probable
structure, that are applied with some level of uncertainty. The probable structure can depend on
statistical analyses of content strings (such as word pairs, pixel densities or energy amplitudes), but
be independent of the medium of presentation (such as different palettes or receivers). The
probable structure can depend on statistical analyses of content strings and be dependent on the
medium of presentation. The probable structure also can be independent of content strings with
arbitrary boundary assignments based on content or context thresholds.

[0101] As discussed herein, structural boundaries may be defined by a rule set or rule sets
that enable an individual digital resource or plurality of digital resources to be divided or
aggregated into finite elements up to the level of the resource set. Upon the operation of the rule
set or rule sets, the inherent or probable level or levels of granularity are associated dynamically
with each finite element, hereby called the granule genealogy.

[0102] Fig. 6, provides an example of a granularity zoom interface 200. The interface 200
allows a user to select a level of granularity for search and/or display based on the structural
boundaries that have been defined. The user selection defines the selected search and/or display
level of granularity (such as a page rather than a sentence) that will be operated across the relevant
resource set. The user then conducts a search of the resource set using the content symbols that
have been indexed to generate an expandable-collapsible hierarchy display that reveals the granule

genealogies of all finite elements that contain the search string from the resource set down to the
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selected level of granularity. Results also will be displayed as a set of data that define the number
of finite elements within and between each level of the hierarchy for additional graphical or
statistical analyses. As shown in Fig. 6, the interface 200 allows a user to select multiple levels of
granularity for the search and/or search results; from a shallow level of granularity (e.g., year or
book level) to a deep level granularity (e.g., string or sentence level). In the illustrated example, the
levels of granularity go from Year 202, to Book 204, to Chapter 206, to Page 208, to Paragraph 210
to Sentence 212 (shallow to deep granularity) on a specific characterization of granularity and go
from level 1 to level 6 (shallow to deep granularity) on a generic level. As shown in Fig. 6, in this
example, the Book level 204 of granularity (level 2) has been selected by a user.

[0103] The search algorithm may also be applied at the level of granularity that has been
selected with the granularity zoom interface. For example, using a Boolean search for “red +
truck”, may reveal pages where these two terms co-occur. However, “red + truck” may not occur in
any sentences. Consequently, there would be results at the page level but not the sentence level.
[0104] Post-search, the granularity zoom interface 200 may allow the user to further expand
or retract the granularity within any individual finite element, or any combination of finite
elements, anywhere in the hierarchy down to the deepest possible level of granularity that has been
defined by the rule set or rule sets. Post-search, the granularity zoom interface 200 may also allow
the user to collapse the granularity within any individual finite element anywhere in the hierarchy
up to the shallowest level of the resource set. After the user has completed the pre-search and post-
search selection with the granularity zoom interface, the resulting finite elements can be aggregated
in part or in whole to generate a new resource set as previously discussed herein.

[0105] Referring back to the embodiment of Fig. 3, the embodiment may also include a
functional block of selecting by a user (using a form of a granularity interface) a level of
granularity for display of one or more of the matching finite elements listed in the
collapsible/expandable hierarchy; and adjusting in the display the granularity of the selected
one or more matching finite elements based upon the selected level of granularity. In such an
embodiment, as shown in Fig. 7, the data storage device 120 may be resident on a

computerized tool 122, such as a smart phone or computing note-pad device, having an
integrated display 123 (which may be a touch-sensitive display, for example, or a standard
display where the device has other user input peripherals such as a touch pad, keyboard and/or
mouse) and the functional blocks may be implemented by an application (such as, for example,

an encyclopedia algorithm in which a user may search and display into a multi-volume
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encyclopedia stored on the computerized tool), operating on the computerized tool’s
processing circuitry 124. In such an embodiment, the application may only utilize, for
example, the search module 14 and unbreak module 16, but may also include an integration
module 126 controlling the various displays and also controlling some or all of the user inputs,
such as selection by the user of a level of granularity for display using the granularity zoom
interface 128. The analytics request 127 may inform the integration module 126 to capture the
data about the frequencies of parent-child relationships within each level of granularity for a
given search query 26. These data can be exported to a spreadsheet for subsequent statistical
and graphical analyses. Further, in the current embodiment, the data storage device 120 may
include the informational resource that has already been broken into finite elements, and may
also include the searchable reverse index and hash table. With such an embodiment, the
granularity zoom interface 128 may be implemented in many forms; including, without
limitation, a menu, a slide-bar, a touch-screen interface (using pinch-in for zoom in — and
pinch-out for zoom out, for example), a voice recognition interface (recognizing voice
commands such as “sentence level display” or “page level display” for example). The unbreak
request 129 will activate the unbreak module to generate a contiguous portion of the
information space based on the finite elements that are retrieved with a search query 16 and
integrated at a selected level of granularity 128.

[0106] Fig. 8 provides an example hierarchical display output 130 utilizing a
granularity zoom interface (referred to in the figure as the DigIN Digital Zoom™) based on a
generic rule set for the break module 10 for diverse digital resource types. Metadata, shown
in window 132, is an example of explicit granularity information contained within a digital file
that can be used to define various levels in the display hierarchy. The display output screen
includes a granularity zoom interface 300 in the form of a slider bar, in which a user
manipulates a slider 302 along the bar to select a desired level of granularity for display from
the most shallow “1” to the deepest “5.” In the example shown in Fig. 8, the subject level 134
of metadata from several image files (e.g., “flower”, “music,” “sakura with bridge”) was
selected and added to deeper level of granularity for the “IMAGE” resource type 136 by
moving the slider 302 on the granularity zoom bar 300 to the resource type - “2” level of
granularity. The finite elements satisfying the search query “2009” 142 at this selected level
of granularity were revealed, including three .jpg images (Sakural.jpg, Sakura-music.jpg and

Sakura2.jpg). Also shown in the hierarchical display are search results at shallower levels of
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granularity 138, including a .pdf file in Arabic, .doc files in both English and Japanese, and an
HTM file in Japanese. Additionally, statistical output 140 of the frequencies of hierarchy
levels within the set (e.g., Sakura) of resources that contain the finite elements are shown (e.g.,
7 resources, 4 sections, 4 paragraphs and 4 sentences).

[0107] Fig. 9 is an illustration 144 of the same search results shown in Fig. 8, except
that the granularity zoom slider 302 was set to the deepest level of granularity (sentence level
— “5”) across the entire resource set, “Sakura” 146. Consequently, for the text documents 148,
the sentences 150 in which the search term “2009” 14.2 appears are displayed in the display
hierarchy.

[0108] Fig. 10 is an illustration 152 for the same search results shown in Figs. 8 and 9,
where the granularity zoom slider 302 is set to a shallower level of granularity (resource type —
“2”) across the entire resource set, “Sakura” 146. Again, those files including the search
results for “2009” 142 are revealed. Then, in this example, the revealed file “Sakura2.jpg” 153
is selected for display on the right 154.

[0109] Fig. 11 is an illustration 156 for the same search results shown in Figs. 8, 9 and
10, where the granularity zoom slider 302 is set to a shallower level of granularity (resource
type — “2”) across the entire resource set, “Sakura” 146. Again, those files including the
search results for “2009” 142 are revealed. Then, in this example, the revealed file “Sakura-
music.jpg” 158 is selected for display on the right 160.

[0110] Fig. 12 is an illustration 162 of a search results for a Japanese character 164
within the resource set of Fig. 8, where the granularity zoom slider 302 on the slider bar 300
was set to the deepest level of granularity again (sentence level — “5”). Consequently, only
those finite elements (sentences) 166 that included the Japanese character were revealed in the
hierarchical display.

[0111] Fig. 13 is an illustration 168 for search results taken again from the “Sakura”
resource set 146 of Fig. 8, where the granularity zoom slider 302 on the slider bar 300 was set
to the deepest level of granularity (sentence level —“5”) across the entire resource set; and
where the search results for the query “12:57” 170 are revealed. Also illustrated is a
spreadsheet representation of the statistical results of the same search in window 172. As
shown in the spreadsheet output, four resources were identified as containing “12:57”; four
total sections were identified as containing “12:57” (one in each resource); four total

paragraphs were identified as containing “12:57” (one in each resource/section); and four total
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sentences were identified as containing “12:57” (one in each resource/section/paragraph).
Below that, the specific resources, sections, paragraphs and sentences are identified for each
hit in the search; along with numerical results to the right to quantify the frequency of parent-
child relationships within and between granularity levels for a given search query 26.

[0112] Fig. 14 is an illustration 174 for search results taken again from the “Sakura”
resource set 146 of Fig. 8, where the granularity zoom slider 302 on the slider bar 300 was set
to the paragraph level “4” of granularity across the entire resource set; and where the search
results for the query “Sakurambo” 176 are revealed. Also illustrated is the Notepad output 178
of the unbreak module’s compilation of the paragraphs (resulting from activation of the
“Unbreak” button 180 on the interface), in which “Sakurambo” appears, are combined into a
single document 182.

[0113] Fig. 15 provides an example hierarchical display output 186 utilizing a
granularity zoom interface (referred to in the figure as the DigIN Digital Zoom™) based on a
tailored rule set for the break module 10 for set of resources with implicit rules (represented by
pdf files) that have consistent structural boundaries or patterns. The display output screen
includes a granularity zoom interface 188 in the form of a slider bar, in which a user
manipulates a slider 190 along the bar to select a desired level of granularity for display from
the most shallow “YEAR? to the deepest “SENTENCE.” In the example shown in Fig. 15, the
resource set 192 (e.g., Dickens) of resources (e.g., the 55 books authored by Charles Dickens) to
illustrate how the Digln Digital Zoom™ enables the user to expand and collapse a concept space
across levels of granularity that are defined specifically and objectively for a search query 26 (e.g.,
“best of times™). In addition, this example illustrates how the invention can be used to discover
knowledge and be surprised by a previously unknown result. In this example, it was well known
that the phrase "best of times" (Search Mode on exact match) occurs in the first paragraph 194 of A

Tale of Two Cities, however, it was not known that the phrase occurred twice in this book, again on

page 289 (see numeral 196). Moreover, it was surprising to discover that this phrase also was
found in 12 resources (e.g., books) among 12 sections (e.g., chapters) on 16 pages in 16 paragraphs
with 16 sentences as the lowest level of granularity (see numeral 198). In this example, the
publication year refers to the date when the resource set 192 was produced, containing all of the
indexed finite elements (i.e., 433,507 sentences from Dickens' 55 books) that were broken apart
based on a set of rules (e.g., that defined a section boundary by a line beginning with

"Chapter" with blank lines before and after) from the set of resources.  Since "Chapters" were not

33



WO 2013/134200 PCT/US2013/029010

labeled in the pdf file for A Tale of Two Cities, sections were not broken apart in this book.

[0114] Fig. 16 provides an example hierarchical display output 200 utilizing a
granularity zoom interface (referred to in the figure as the DigIN Digital Zoom'™) 202 based on
a tailored rule set for the break module 10 to operate across set of resources that have consistent
structural boundaries or patterns. Example of integration among 83 spreadsheets, representing the
statistics of Olympic track and field events from the years 1896 to 2008. For the search term
"Francis," results were in found in 3 resources (spreadsheets) and 4 'sentences' (cells) across ten
columns of data that were expanded with the Digln Digital Zoom™ with some of the hierarchy
levels selectively collapsed. Statistical references to 7 'sections' and 0 'paragraphs' were artifacts of
the generic break model that was applied to this set of resources. It is noteworthy that this
invention may provide an automatic and objective solution to integrate diverse spreadsheets for the
purpose of discovering and analyzing relationships among their cells, rows and columns.

[0115] While the systems and methods described herein constitute exemplary
embodiments of the current disclosure, it is to be understood that the scope of the claims are
not intended to be limited to the disclosed forms, and that changes may be made without
departing from the scope of the claims as understood by those of ordinary skill in the art.

What is claimed is:
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1. A system for retrieving information from an informational resource, comprising:
one or more computer processors;
at least one display device operatively coupled with the one or more processors;
at least one searchable database, the at Jeast one database including at least a portion of an
informational resource broken into a plurality of discrete finite elements and a respective plurality
of categorical tag respectively describing content for each of the plurality of discrete finite
elements, the informational resource including at least three of levels of granularity for the
information, from a shallow level of granularity to a deep level of granularity; and
at least one non-transitory memory containing software for executing by the one or more
computer processors, the software including instructions for:
(a) receiving a search query and a level of granularity for display;
(b) searching the searchable database for relevant finite elements associated with the
search query to identify a plurality of relevant discrete finite elements satisfying the
search query;
(c) on the display device, displaying identifying information pertaining to the
relevant, discrete finite elements in a hierarchical display, the identifying
information being displayed at the received level of granularity for display;
(e) displaying an interface on the display device allowing a user to change the level
of granularity for display;
(f) receiving from the interface a new selected level of granularity for display;
(g) on the display device, displaying identifying information pertaining to the
relevant, discrete finite elements in a hierarchical display, the identifying

information being displayed at the new level of granularity for display.

2. The system of claim 1, wherein the identifying information pertaining to the relevant,

discrete finite elements includes information to other related, discrete finite elements.

3. The system of claim 2, wherein the other related, discrete finite elements are determined

based upon information contained within the categorical tag of the relevant discrete finite element.

4. The system of claim 1, wherein the at least three levels of granularity include sentence
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level, paragraph level and document level.

5.

The system of claim 1, wherein the at least three levels of granularity include sentence

level, paragraph level, page level, at least one of section and chapter level, and resource level.

6.

The system of claim 1, wherein the at least three levels of granularity include components

of DNA sequence data.

7.

The system of claim 1, wherein the at least three levels of granularity include sections of

financial reports.

8. The system of claim 1, wherein the at least three levels of granularity include cells of a
spreadsheet.
9. The system of claim 1, wherein the at least three levels of granularity include a satellite

name, a sensor system and timing information.

10.

The system of claim 1, wherein the at least three levels of granularity include any parent,

child and grandchild relationship between components of the informational resource.

I1.

12.

The system of claim 1, wherein the software further includes instructions for:
(h) receiving a selection of at least one of the displayed relevant finite elements;
(i) constructing a new information resource from selected relevant finite element combined

with other finite elements associated with the selected relevant finite element.

The system of claim 11, wherein the other finite elements associated with the selected

relevant finite element are determined based upon information contained within the categorical tag

of the relevant finite element.

13.

The system of claim 11, wherein the other finite elements associated with the selected

relevant finite element are determined based upon positional information contained within the

categorical tag of the relevant finite element.
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14.  The system of claim 11, wherein the other finite elements associated with the selected

relevant finite element are the additional relevant finite elements.

15.  The system of claim 11, wherein the software further includes instructions for (j) generating
numeric data about the frequency of parent-child relationships within and between different levels

of granularity that is captured within the informational resource.

16.  The system of claim 1, wherein the interface is a slider-bar interface.

17.  The system of claim 1, wherein the interface is a touch-screen interface.

18.  The system of claim 1, wherein the interface is a color continuum interface.
19, The system of claim 1, wherein the interface is a rotational interface.

20.  The system of claim 1, wherein the interface is an acoustic interface.

21.  The system of claim 1, wherein:
the system is a hand-held and portable computing device; and
the at least one searchable informational resource and software are part of an application

loaded onto the hand-held and portable computing device.

22. A non-transitory computer readable medium having instructions for causing a computer to
execute process steps for searching a digital information resource, the process steps comprising:
(a) dividing the digital information resource into a plurality of discrete finite elements by
applying a rule set, wherein the rule set defines a dividing level of granularity, upon which
the dividing step will occur, and wherein the rule set further defines a plurality of shallower
levels of granularity for the digital information resource;
(b) associating each discrete finite element with a tag, wherein the tag comprises the
dividing level of granularity and a contextual identification component, wherein the

contextual identification component uniquely identifies a contextual position of the discrete
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finite element in the digital resource;

(c) generating a searchable database, wherein the searchable database comprises a database
record for each discrete finite element, wherein each database record includes at least some
content of the finite element;

(d) receiving input data from a user, wherein the input data comprises at least one search
parameter and an initial level of granularity for display for the at least one search parameter;
(e) searching the searchable database using the at least one search parameter received in the
receiving step; and

(f) displaying search results in a display format reflecting the initial level of granularity for

display received in the receiving step.

23.  The non-transitory computer readable medium of claim 22, wherein the processing steps
further comprise:
(i) receiving a subsequent input data from the user, wherein the subsequent input data
comprises a subsequent level of granularity for display; and
(i) displaying the search results in a display format reflecting the subsequent level of

granularity for display.

24,  The non-transitory coniputer readable medium of claim 22, wherein displaying step (f)
further comprises:
(i) calculating a number of deeper discrete finite elements containing search results for each
finite element displayed, wherein the deeper discrete finite elements are discrete finite
elements that have a level of granularity deeper than the level of granularity for display; and
(ii) displaying the number of deeper discrete finite elements containing search results for

each discrete finite element in the display format.

25.  The non-transitory computer readable medium of claim 22, wherein the processing steps
further comprise:
(i) receiving a subsequent input data from a user, wherein the subsequent input data
comprises a selected discrete finite element and a deeper level of granularity; and
(i) adjusting the display format for the selected discrete element to display deeper search

results, wherein the deeper search results have a level of granularity deeper than the initial
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level of granularity for display.

A system for retrieving information from an informational resource, comprising:
one or more computer processors;
at least one display device operatively coupled with the one or more processors;

at least one non-transitory memory containing software for executing by the one or more

computer processors, the software including:

27.

granularity for display from the user and to display search results in a display format reflecting the

(a) a break module, configured to break an informational resource into a plurality of
finite elements and create a categorical tag for each finite element, the categorical
tag including data pertaining to a content of the finite element and a level of
granularity for the information, from a shallow level of granularity to a deep level of
granularity;

(b) an index module, configured to create a searchable database having a plurality of
database records, each database record corresponding to at least one of the finite
elements and including at least a portion of data contained in or pertaining to the
finite element;

(c) a search module, configured to compare a search query with each of the database
records and determine which, if any, of the database records are relevant database
records; and

(d) an integration module, configured to display relevant database records in a
hierarchical structure and calculate the number of finite elements within and

between each level of granularity for graphical and statistical analysis.

The system of claim 26, wherein the integration module is configured to receive a level of

level of granularity for display.

28.

user to expand a selected finite element to reveal additional search results at a deeper level of

granularity.

29.

The system of claim 27, wherein the integration module is further configured to enable a

The system of claim 28, wherein the integration module is further configured to enable a
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user to collapse branches of the hierarchical structure to a shallower level of granularity.

30.  The system of claim 27, wherein the information resource is a plurality of information
resources.

31. The system of claim 27, wherein the user selects a level of granularity from a menu.

32, The system of claim 27, wherein the user selects a level of granularity by using a slide-bar.
33.  The system of claim 27, wherein the user selects a level of granularity by using a color

continuum interface.

34, The system of claim 27, wherein the user selects a level of granularity by using a rotational

interface.

35. The system of claim 27, wherein the user selects a level of granularity by using an acoustic

interface.

36.  The system of claim 27, wherein the user selects a level of granularity by manipulating a

touch screen interface.

37.  The system of claim 27, wherein the user selects a level of granularity using a voice

recognition interface.

38.  The system of claim 26, wherein the software further includes an analytics module
configured to generate numerical data from the informational resource based, at least in part, upon
frequency of parent-child relationships within and between components of the informational
resource that can be described objectively in relation to at least one of structural boundaries and

patterns,

40



WO 2013/134200 PCT/US2013/029010

1/18

22 22B 22C 22D
TA\GA gA 32 Vi TA 0
TAGB |\[TAGC | [TAGD
10~ | BREAK MODUE ZOA\ =|="
oop I JIE=H > 120C
226G
[ TAGE | [TAGF \[TAGE | [ TAGH |~ 22H

20F— 22 206
{ 22W: zzx: :22Y : 227
[ l2o0W N\ .\ ! A

H 1 ) ’
12 i |
12~ [ moexmooue ! \LTAGW WX [TV (W62 .,
i = - l\ 36
26 245\ 20X. 20\(134{3 -
) RECORD [RECORD [RECORD [RECORD
QUERY ) B ENEREEN
. 24D
—{FCORD[RECORD | ECORDFCCRD
SEARCH MODILE 2487 | E 'HF G\ H_N24n
C2AF ¢ i p4Ge

RECORD | RECORD | RECORD | RECORD
W X Y 4

RIERARCHY
SELECTION

28 240 N
2S4x 5 247 4
SEARCH RESULTS 24Y
UN-BREAK
RECORD | RECORD | RECORD NAVE € MODULE
El e | X 7 1 o NAME G
] 7 § {NAMEX)
i i Pemeaeey
TAGE mex] \ :
L TAGE | [ TAGX | 50 54 3,
(TG 6]

FIG. 1




WO 2013/134200

PCT/US2013/029010

2/18

ACCESS INFORMATIONAL 1 40
RESOURCE

SELECT APPROPRIATE RULE SETS
BASED UPON THE TYPE OF —~_42

OR

INFORMATIONAL RESOURCE

BREAK THE INFORMATICNAL RESOURCE
INTO A PLURALITY OF FINITE 44
ELEMENTS ACCORDING TO A FIRST -
SET OF THE EXPERT SYSTEM RULES

FOR EACH OF THE FINITE ELEMENTS,
CREATE A CATEGORIAL TAG FOR EACH

OF THE FINITE ELEMENTS BASED UPON A ~40
POSITIONAL AND / OR CONTENT ANALYSIS OF THE
FINITE ELEMENT ACCORDING TO A SECOND

SET OF EXPERT SYSTEM RULES

INSERT THE CATEGORAL TAG NTOTHE|__ 4
FINITE ELEMENT

FOR EACH OF THE FINITE ELEMENTS, GENERATE
A SEARCHABLE DATABASE RECORD, WHERE EACH

RECORD CONTAINS:
~ NON COMMON STRINGS ( WORDS / PHRASES /  [~—50

SYMBOLS ) AND THER FREQUENCY  WEIGHT )
- ADDRESS / LOCATION / LINK TO CORRESPONDING
FINIE ELEMENT

ENTER SEARCH STRING ( WORD / PHRASE / SYMBOL ) AND
SELECT DISPLAY HIERARCHY —— 52

E

FIG. 2A



WO 2013/134200 PCT/US2013/029010

3/18

® @

SEARCH THROUGH DATABASE RECORDS
FOR MATCHES BETWEEN THE

SEARCH STRING AND THE NON- 54
COMMON STRINGS

| ORDER THE SEARCH RESULTS BY
APPLYING THE INFORMATIION IN THE
CATEGORIAL TAGS OF THE MATCHING :
FINITE ELEMENTS TO THE SELECTED b6
DISPLAY HIERARCHY AND / OR BY ' ,
APPLYING THE WEIGHT OF THE SEARCH STRING

IN EACH OF THE MATCHING FINITE ELEMENTS
TO THE SELECTED DISPLAY HEIRARCHY

3{\ | [ DISPLAY SEARCH RESULTS |~ 58

MODIFY ONE OR
MORE OF THE
RULE SETS

60

SATISFACTORY?

SELECT FINTE ELEVENT FROM|_ -,
SEARCH RESULTS DISPLAY |

| RECONSTRUCT PORTION OF INFOR-
MATIONAL RESCURCE INCLUDING |~ 60
SELECTED FINITE ELEMENT :

1

DISPLAY RECONSTRUCTED PORTION
OF IFCRMATONL RESOUReE. |~ @

FIG. 2B



WO 2013/134200

4/18

PCT/US2013/029010

ENTER SEARCH STRING ( WORD / PHRASE / SYMBOL } AND

~| SELECT DISPLAY HIERARCHY

52’

SEARCH THROUGH DATABASE RECORDS ( CONTAINED ON, OR
DOWNLOADED FROM CD-ROM ) FOR MATCHES BETWEEN

54

THE SEARCH STRING AND THE NON-COMMON STRINGS

]

ORDER THE SEARCH RESULTS BY APPLYING INFORMATION
IN THE CATEGORIAL TAGS OF THE MATCHING FINITE
ELEMENTS { CONTAINED ON OR DOWNLOADED FROM THE
CD-ROM ) AND / OR BY APPLYING THE WEIGHT OF THE
MATCHING STRINGS TO THE SELECTED DISPLAY HIERARCHY

L _56

[ DISPLAY SEARCH RESULTS J~— 58

60’

~ SATISFACTORY?

SELECT FINTE ELEVENTS FROM [ 54
SEARCH RESULT DISPLAY

RECONSTRUCT PORTION OF THE INFORMATIONAL RESOURCE
INCLUDING SELECTED FINITE ELEMENT BY ACCESSING
SFLECTED FINITE ELEMENT AND OTHER SURROUNDING

OR RELATED FINITE ELEMENTS { CONTAINED ON OR
DOWNLOADED FROM THE CD-ROM ) :

66"

INFORMATIONAL RESOURCE

FIG. 3

DISPLAY RECONSTRUCTED PORTION OF THE | &7



WO 2013/134200 PCT/US2013/029010

5/18
74
~ /‘/
Wes | [wes | [ wes
PAGEA | [PAGEB |PAGEC| _
[ e
WeB | [Wes | [ Wes
PAGED | | PAGEE | | PAGEF
INDEX MODULE ) [me .
70 T N ~
7% . .
80A 50& &c))c : * )
N ' WeB | [Wes | [ wes
RECORD | RECORD | RECORD PAGEX | | PAGE Y PXéEZ
Al 8 | ¢ TAG ThG
e | TG | 6 | (| —
RECORD|RECORD[RECORD| 755 76
D {E | F
G | A6 | 146 ”
. . . e
&2 RECORD [RECORD | RECORD
X Y 1 ~-860Z
.smgcy 72 TG | TAG | TAG
2 lsox
SEARCH MODULE
FIERARCHY
SEECTO, //56
RECORD | RECORD | RECORD | RECORD
B | C | x| 1
TAG | TAG | TAG | TAG

g9 89 89 89




WO 2013/134200 PCT/US2013/029010

6/18

ACCESS WEB PAGE

WEB PAGE INCLUDE EBEDDED
CATEGORIAL TAG?

100
96 /

CREATE CATEGORIAL TAG
FOR WEB PAGE

CATEGORIAL TAG CONSISTANT WITH
CONTENT OF WEB PAGE?

GENERATE SEARCHABLE DATABASE RECORD CONTAINNG
- NON-COMMON WORDS / PHRASES
AND THER FREQUENCY { WEIGHT )
- LINK T0 WEB PAGE
- CATEGORIAL TAG 102
104

CHECK FOR NEXT WEB PAGE?
AVAILABLE?

ENTER SEARCH WORD / PHRASE AND SELECT | 106
DISPLAY HERARCHY

SEARCH THROUGH DATABASE RECORDS FOR MATCHES BETWEEN 106
THE SEARCH WORD / PHRASE AND THE NON-COMMON WORDS / PHRASES

J

ORDER SEARCH RESULTS BY APPLYING THE INFORMATION IN THE '
CATEGORIAL TAGS OF THE MATCHING T0 '

THE SELECTED DISPLAY HIERARCHY AND / OR BY APPLYING r\_ﬂo
THE WEIGHT OF THE SEARCH WORD / PHRASE IN
EACH OF THE MATCHING TO

THE SELECTED DISPLAY HIERARCHY

® ®

A

FIG. 5A



WO 2013/134200 PCT/US2013/029010

7718

7

DISPLAY SEARCH RESLALTS (LINKS ) [~-112

ENTER NEW SEARCH WORD / ' 14
118 —~ PHRASE AND / OR SELECT NEW SATISFACTORY?
DISPLAY HIERARCHY
y
SELECT WEB PAGE LINK AMDDISPLAY | 115

ASSOCIATED WEB PAGE

FIG. DB



WO 2013/134200 PCT/US2013/029010

8/18

200

“DIGITAL ZOOM"
ACROSS LEVELS OF GRANULARITY

GENERIC LEVEL 1 2 3 4 5 b

SPECIFIC LEVEL YEAR BOOK CHAP PAGE PARA SENT
/ / / / / /
7 7 7 7 7 7
202 204 206 208 210 212

FIG. 6



WO 2013/134200 PCT/US2013/029010

0/18
---------- 14
/
SEARCH
MODULE GRANULARITY
INTERFACE
i \LEVEL SELECT
126 ,
BROKEN AND / |
INDEXED |
: INTEGRATION |
RESOURCE SET, ECRAT |
- i ANALYTICS ~121
/ : REQUEST
UNBREAK : UNBREAK —129
MODULE : REQUEST




PCT/US2013/029010

WO 2013/134200

10/18

8 Ol

¢l
\

-

1poued || No |

A
|

yoslang dx smopuim | [3]

juswuwos Badp
yipim abew|
ybiay abew;
uonduosaq abew
jeutblp swiljeleq
pezibiq swiyjejeq
uois|oald ejeq
ad£]-jusjuon
yjbua-juajuon

¢ Jusuodwon

¢ Jusuodwoy

| Jusuodwogn

lapi0 yog Aejdsiq 90inossy 185 n

9¢l

8619

\Lm_o<_>__ :dA] s0nosay|[]

7~

N

Bdf-zeanyes (] 7
8bpug yim einyes L]
Bd["oisnw-eInyeg _.H_ 7
olsny
6dl | einyeg _H_ =
lomoj4 [1-4 J

- Vel

oop-essueder-einyes [ ]
oop-ys)|bug-einyesg _H_
321440SW :8dA] dounosay ]
wiy-ssoueder-einyes ﬂ_ 7
TWLH :edA) 8ounosay ]
jpd-oiqely-einyesg G .
4dd :edA] soinossy ]
elnyes 19g sanossy [ 1-&

4

=06 ~

v

jyealqun _ _
yoleag maN _ ]

o~

w WOOZ [E}OIC NIBIA

- 590U8jug ¥ ‘sydesBeled y 'SUONIES ¥ 'S80IN0SaY / Uj pejeao] jable; Yoieag)

Sosels

6007] eseiyd yoeag meN

» 5007] 8selyd yolesg

W dieH epow yorees a4

X [==]

w MOHOUY NIBIQ [&]




PCT/US2013/029010

WO 2013/134200

1118

6 ©ld

44

/ 6002 109lqns ] ~

Bd[-zeinyes [
600z 198[qns [] 9
Bdl"peinyes ]
6002 j08lans [] 7
Bdl-oisnw-einyes 1
39VYN] :8dA) 9oinosey [I1-4
* NV NEER(0queines ZEME ) M0 (0LN) 6002 199010 T '25:Z1:6ud'Buos g0z eimjes 1|l FIEIREOEIE £ ]

\ Zeled ﬂ_|+
-1
0S4 wi/ oov.mwocmam?m;v_mwmvu
"600¢ 1290100 7 '26:2) Bud-Buos-eamies (D1n) uonips (Joyne pes| oqueinyeg) o} pallajel | 13|14 S| OISNW ay) pue sOLA| By} puejsiapun o _H_ 9
\ Z:eled ﬂ_|+
05} ‘b1

wi.\ sop-ysiibuz-einyes L]
301440SW :adA) 92nosay 24
CHNRNURFR(oqueniesTRWE) WO (0LN) 6002 4990100 7 'LG:Z}:Bud Buos 600z Bimes ol EIMETREOEIER B (]

Z:eied DJ_V
om\v - EE.mwmcmam?m.:“v_mﬂw_m|+
8yl :
INLH :3dAL soinosay []-6
- o VI (e o e i 6002 Dud'Buosiny o (57 iCr e oquieines( er )2 *672) )31N 16002 [

\ }:elied 1 .+
Jjuswnoog 1
om_‘ %a.o_nm.&.msv_mmm_#
40ad :9dA| eounossy [
w.v—\ BINYES :]8G 90IN0S8Y W,Af
g y g z T~
BT EZ
o7l ~ w WOOZ [e)ibig NIBIg - 00¢
yealqup _ [ “S80UBJUSS ¥ 'sydelbeled  'SUONOSS  'S80IN0Say / Ul pa)eso] JoDIe] yoleag| Sonsnels
yoleag maN _ | 600z| eseiyd yoseag maN
[ nﬁmoom_ 8selyd yoresg
- deH epowuomss |4
IXI=]=] « MoHouy NIBIq [E8]




PCT/US2013/029010

WO 2013/134200

0l Ol

12/18

Bdl-o1snw-einyes _H_
6d["jeinyes _H_
39V} :8dA) 9oInosay
oop-essueder-einyes ]
sop-ysl|bug-einyes G
I91440SN :9dAL adunosey L1
wjy-esaueder-eimies ] .
TWLH :8dAt eoinosay ]
Jpd-agesy-einyes [] A
4Qd :8dA) 8aimosay [
BIMYES 189G 901n0sdY

S
.m_.

ya

g £ 4

E J\’- 1 |
~{0¢ ~

0~ w WO00Z [eY(BIa NIBIQ
yeaiqun _ r i S30UBIUBS v 'sydelbeled 7 'SUOosS b 'S80inosay / Ul Pajedo) 18bIE} [oIeag) SonsIelS
yaieag maN _ [ 6007] oseiyd yoieag meN
| - 6007] aselld Yyolesg
w7 deH  epon yosees 9|4
xXllej=] w MOHoUY NIBIQ [E&]

sl

ol
-00€




PCT/US2013/029010
13/18

WO 2013/134200

u ey — nA wu w
s & - o] 2 i3
| = £ —r— : £
] v
ef ez ef ez no—nz 0z o
& &N 0\ d A A g -4 2 g 7
; | : | _ £ ey o P o 0O
[ d 1 1 1 = 1 1 1 | 1 T 1 | 1 LI J 1
B — ow ny ey i ns ey u— b ey /
C—"7 5> W ¥ L O— 2 0G})
_ o ——] _ £y o gc|
== ] I Bdl-zesnyes [}
em—es 0s ou | of &ef el ny es el ny es balaisnu-einyes)( ]
g8—% 3 @ 1 F & g 0% P o 5 P Bdl"peines [
1 | 1 i | ® IOV :8dA) 99Inosay
ety F e 9 o 5 g —F 33305 20p'sssuedef-einyes ]
L 1 1 : — : —t —4 o0p-ysi|buz-einyeg ]
301440SW :9dA) edinosay ]
e wjy-assuedef-einyes ﬂ_ 3
Xt 2 einyes WLH :8dAL a2inosey [
Jpd-ojqery-einyeg ﬂ_ 1
@ V W, 40d :9dA) aonosay £
eInyjeg 19 8aJnosay C.1-6
; i ¢ z LIS
. S T (1l 9yl
< = Woo7 [EYBI] NIBIG 1-00€
yearqun _ | A 5e0UsjUeS v 'sudelbeled ¥ 'SUOROSS ¢ 'Sednosay / Ul pajedo| jobie) yoleag| SOlISIIEIS
yoieag maN _ [ 600¢| oseiud yoreag moN
[ - 6007] 9SBIYd yolesg
Thl " deH  epow yoes e
x| =] =] w MOHoUY NIBIQ [&E]



PCT/US2013/029010

WO 2013/134200

14/18

%) ¢l 9Ol

§

SUBRUILNUUFHORUROLATON L7~ LURSEHPLEZEOD « 0YHSREH2L N £—£L0T1040F 5/ EYSAS 004 —£¥ ﬂ_#

o.m.%SMmPJUW&W 0
OO S F UMD WO KRR 4 —LSE - P2 2FARLHE LT TTOLTOHY L HBRBYHIUFE

SWHRHZLNVYNTRORUROLTON L - LRILFHEFLEZTEOL « QUIUREE LN £~ £QT0I0FIH/EYSAG 00k & —£¥ []

o.m.MSWWPQUW&W 0
> W BAQTERE - IS S U0ED UM BB R £ — LHE - P10 RBERELMI LT TTOLTOHN L HBFUEYIHIISE

\ ¢ eled

¢ celed ]
@m& cEFALCTRPUA GENLY VS EREHEFIBREEER L LO0K@Q T >295 2 ) B# ] 1
\ | rered ]
99} ]
mmv oov.mwocmam?m._:v_mwm_#
\ 301440SI tadAL oosowomﬂ_#

Y21eag MaN _ I £| oseiyd yoieag moN

99} s ERADCHD TLUA £ 4NEM S N LEREERNBURLBER L LOXO [2>29>2) BE ] o
\ | ‘eled ]
99} - Mu

wy-esauedep-einyes u+

TWLH :edA) @aunosey £
elnyes 1185 9o1nosey L 1-4

mDa/ 12 € 4 )
(08 0~ = WooZ [ENBid NiBia =

yeauqup _ | A S90USJUSS g ‘sydeibeled ¢ 'SUOINAS g 'S83IN0SSY ¢ Ul pajeao] Jabie} yoleas) SolisiielS

aselyd yoJesg

Pl den

9O Yoseas 9|l

-00€

X[ =2=] w MOHoUY NIBIT [&]




PCT/US2013/029010

WO 2013/134200

15/18

€l Ol

l SAYOMPQoIdQ ¢ 6 Z) ‘Bud Buos g0z einXes 8|14 F) -1 BEAF @ B i= 7 B e 3JON3LNIS] 92
l S3IONILINIS ¢ -Bled HdVYOVHVd] &2 wmv
} SHdYYOVHvd NOILO3S| ¥2
l SNOILD3S Jop'assueder-einyeg ERENTEEE] K4
1 STYOM|OQUEINNES) 03 pallejal | :3[1J S| J1SN 8} PUE SONA| U} PUESISpUN O] ERNEINER K44
] S3FONIINIS C ‘Bled HdVHOVYYd| |2
3 SHAVYY9VYYHVd NOIL33S| 0¢
3 SNOILO3S o0pysjjBu3-einyeg 324¥N0s3y| 61
) SAQUOME '1G:g} ‘bud Buos g0z eInyes RIIR IR P B i = maeh| 3ONJLNIS| 8l
1 S3ONILINIS ¢ ‘eled HdVHOVHVd| /1
} SHAVYOVYYYd NOILO3S{ 9}
} SNOIL23S wjy ssaueder-einyeg ERETEER]ED ,+
1 SAHOMPIBS &7 7 &F =% £~ Z BUd'BUCS v~ = eF 4= « et (35— 600C JONILNISI ¥ D#
I SIINILINIS } -eled Hdv¥Ovyvd| € ses 1
3 SHdVHOVYYVd }juswinaoq NOILD3IS| ¢
} SNOILD3S 1pdalgely-eimyeg ERETRER] T
2 S304N0S3Y einjeg 138 30¥Nn0s3d| 01
JUNGH s[nUels piyD adA1 ojnuel9 p)iyy 9N[EA 9|NUBIY JUdIed| odA) o|nuels jusied| 6 .+
p=F
oN 3 nyes £
BAIISUSS 9SE) p SIONIINGS[ 5 [einesad b1
ON 7 SHAVYOVYVd| ¥
[REREEE] 4 SNOI1D3S]| € |+
1821 y S304N0SY| ¢
9Sel]d yolees EUEER) 5dA] snuein| | E|+
3 2 g v nes L1-¢

/

L

TWLAS

AL 801n0say ]

T ST o et Oy 600 Bud BuOSEA « £ b g v oquEINYES( =ix )2 1267210010 mm6002 [
| ‘eied[J |+
Jjuswnaoq ﬂ_|+
Jpd-o1qely-einyeg ﬂ_#
40d :8dA} sainosey LI
2INYeS 198 99In0say

Y

g
nw//lmom

w WOOZ [BUDIQ NIDIQ

yealqup _ [

S8OUSJUSS ¥ ‘sydeibeled { 'SUOIISS ¥ 'SedIN0SaY ¢ U] pajedo] 1ebie) yo.eag|

yoieag maN _ |

SnsHels

16:2L| oseiud ysiess moN

L

v LS

24

aselyd yolesg

y s

0L~

djoH

PO YoJeag  sll4

Xi=ij=]

w MOHouy NiBig

ol
~00€




PCT/US2013/029010

WO 2013/134200

7l "9l .

16/18

081

4] Y
\
g A\l an
| | +oaas(oqueinsesemwmaw  (D10) 6007 1990100 Z ‘1G:z) ‘Bud-Buos gpoz BINYERS 914 ﬂu@ﬁ.ﬂwﬂﬂ ¢ ‘eled _all_ !
{(oqueinyesTRwE)NO (D1n) 6007 1990100 Z ‘1G:2) ‘Bud'Buos gooz BinyeS 9|l FORMUEPEMEE 7 eieg -0
. o oop-asaueder-einyes
6007 1eqojo0 z ‘/G:z7) Bud-Buoseinyeg (91n) uonips
(doyjne pes| oqwe.nyes ) 0) pailajal | 18|y si 0ISNW ay) pue SOLIA| 8y) puBjisiepun o) 7 ‘eled ﬂ_ T
6007 12qo3o0 7 ‘y6iz| Bud-Buos einyes (91n) uoiyipe (Joyine J
pee| oqueinyeg ) o) paiis)al | :8|1y S| 21SNW dy) pue so1k] ay} pueisiepun ol 7 :eled °
- oquEIES sop-ysl|Bug-einyesg
sEwI®e (1) 6007 1990190 2 ‘1671 ‘Bud-Buos g0z BinyeS “m__uu_u..,rumﬁﬁuvr..... 3014408 :edA soinosey [1-6
\ . WS ( oqueinyes kN [~ .
wEHe (OL1N) 6007 1890100 7 15z} ‘bud-Buos 600z einyes 0]l SOMIKIEERR 4897 7 ‘Eled 8Ll 2 eied (]
¥2 8002 C L§'2h  JQLN( T )oguelnyes — wekemrfud fuos o ke % g07 - ]
e St = 57 4 Y140 YOG D T ), LT e 0 iy o T s 5 7 oA st wyy-asoueder-einyeg
e e P ETO e A Y e S !l.t.Ol..ﬁm- 2 3 F e £ - R e 42 P N i m.ﬂh_...n...“m«.q.. oo JWLH:9dA] 9o1nossey -
~g - . e U E Ao B el S e o (e ovze -oy Lo B o : : ] .
B00%, < Cieabud bugs s o om e v e mpmomr e oot Fi b b T JOOUEATIES e [ nd
| . Jjuswnooq m_
v Binyes 119§ 924nosay ;
djoH  MOIA  jewlod Mp3  ejl4 »__ua olgely-einyES u+
2 __ = __ = _ pedsjoN - [3A97 ydelbeied yoiesg onEE:v_me_mmsczﬁ TWLH 8dA] 83nosey ﬂ_
einyeg 188 9oinossy [_1-b
§ b £ 4 VIS
T * =l
L esqup _ _ $30UBJUSS § ‘sydelbeied ¢ 'SUO[JIDS  'S80IN0SSY Ul pajedo| jebie) yoleag]| solIsneIs
yaleag maN _ | oquelnyeg| eseiyd yoieag meN
] _»- OqUIEINYES] aselyd Yyoress
9 dioH  9pop yoieas el

X =][=] w MOHoU) NIBIC [E8]




PCT/US2013/029010

WO 2013/134200

17118

Gl Ol A

g 1
IA ¥3LdvHO B
ipd-{Lhsimgaanio L
Jpd-Ty]Asepy uapjog ayy jo yosim syy L]
1pd-[J1efjeaey) [eIB1oWwWooUN 2y B
"soll} JO }s8q 8y} Ul ‘seha usyuns-A|deap Buiaey se ‘akq ay Aq 'wiy paguosap ey ap ﬂ_ 7

095 %WW#
zy sedeyd L 1-9
ipd'[}Jsoded yomjold syL £
$pd-[L1AG3DI9IN SBIOUDIN JO S8InmusApY puy 917 8y) £
spd-[)Isewiyo sy £
spd-[1]zog Aq seydjeyg LI
4pd-[}Jpuaiy lemny ino £
JpdTilnmerzznyg upey £
pd'IN"suonepadxg earn L1
1pd’[1]uog pue >onEmD
68¢ obed
961" 40
uosiiedwos Jo seibep aAjeadNs aYy Ul ‘[IA8 10} 10 poob Joj ‘pariaa Bujag sy UO pajsISul SBNUOYINE 1SSISIOU SH JO BUIOS Jey} ‘pouad jussaid ay) 8yl Jej 08
m_wg\, poliad ays "poys Ui - Aem Jayjo ayj 19841p Buiob jle eJam am ‘usaeaH 0} 19811 Bulob ||e a1om am ‘sn aiojeq Buiylou pey am ‘sn a104eq Bulyikions pey am G
dsap Jo Jejuim oy} sem )l ‘adoy Jo Bunds ay) sem §) ‘ssauieq Jo Uoseas By} Sem )i JyBIT JO uosees ay) Sem )| ‘Rjnpatoul Jo yooda suj sem ) *jaljeq Jo yooda
U} sem Jl ‘ssauysljooy Jo aBe oy} seam )| ‘Wopsim Jo 96. ay) sem )] ‘SaLUI) JO JSIOM BY} SEM JI ‘SBIUY JO }SSq 8Y) SEM 1] pOLIad 8yl
E1-¢
¢ ebeq[]
W6} ipd'salug om| jo sjel VE -4

1 yezoetoz G
sieaj, uoljeafigngd L
/', m_&

suaydIQ ;188 @2nosay

30UBJUDS ydeibeied abed uopoag 221n0say JEENN
{ | 1 1 | |
[ wor/ w WOOZ [E)IDI] NIBI] B
yeaiqun _ I S 530UB)USS 9 ‘sydeibeled 9} "sabed 9| 'SUONISS ¢}, 'S80IN0SaY g| 'SIBA | Ul Pajeso] Jabig) yoseag] sonsnels
yoieag maN _ I Salll} Jo }seq| aselud yoleag moN
[ _y— S8l jo}saq] aselyd yoleag
9¢~ dioH PO Yoiees 84

-881




PCT/US2013/029010

WO 2013/134200

18/18

9 'Ol o
/

2
D ¥

uswindous b1 o
8v6) ﬂ_#
pleld pue yoeil [ 1-¢
Jawwng D#
Wesyg L1-4
SIX"Usly Ind Joys~soldwAlo B
S|x'usy Aejay wooyxy sordwi|o B
¥ans -
nPMmyIq0 siouely E#
us wool C1-0
002 E#
pial4 pue yoedL ﬂ_Av

Jowwng] -4
gz [
vsn W_Av

3zNo¥e L1-¢
aueT s|ouesq ﬂ_#
U wool ﬂ_|+
9681 ﬂ_#
plo1d pue yoe.]| ﬂ_.+
Jewwng ] Lv
V1eeys L1-4
S|X"UBI\ W00 rlmoEE\:oﬂ_Lv
30D14408W :8dA) eoinosay ]
soidwAjo ;188 9oInosey

9 g 14 £ [

=
F

-

w Wooz [enfig Nibia

Realqupn _ _

ya1eag maN _ |

$90UBUSS ¢ 'sydeibeled ( 'SUOIISS / 'SS0IN0STY € Ul Pajedo| jeb.e) yosesg| salsiels

SioueJ)] eseiyd yoeag moN

siouely| aselyd

yoeag

~00C




INTERNATIONAL SEARCH REPORT International application No.

PCT/US 13/29010

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO6F 3/00 (2013.01)
USPC - 715/713

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
USPC: 715/713; IPC(8): GO6F 3/00 (2013.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC: 715/712; 707/708, 728, 731; IPC(8): GO6F 3/00 (2013.01)

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

Google Scholar; Google Web; Google Patents; PatBase.

Search Terms: search, query, info, resource, source, compute, process, display, database, searchable, break, divide, separate, discrete,
category, tag, division, class, describe, level, grade, granule, sentence, page, document, chapter, section, paragraph, memory, storage

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2010/0332583 A1 (Szabo) 30 December 2010 (30.12.2010), entire document, especially 1-38
para [0078], [0080], [0149], [0178], [0180]-{0181], [0266]), [0334)-[0336], [0339], [0341], (0349],
[0357]-[0358], [0362], (0366}, (0374], [0379], [0383], [0390], [0401], [0423), Fig. 8

Y US 2008/0270380 A1 (Ohm et al.) 30 October 2008 (30.10.2008), entire document, especially 1-38
para [0040], (0043}, [0045], (0047], [0051], {0054], [0060]

Y US 2009/0199090 A1 (Poston et al.) 06 August 2009 (06.08.2009), entire document, especially | 6
para [0058]

Y US 2011/0026853 A1 (Gokturk et al.) 03 February 2011 (03.02.2011), entire document, 19, 34
especially para [0076]

Y WO 2005/065166 A2 (Lamkin et al.) 21 July 2005 (21.07.2005), entire document, especially pg. { 37
27,In 25-28

Y US 2003/0191753 A1 (Hoch) 09 October 2003 {09.10.2003), entire document especially para 1,22, 26
[0046]

A US 2003/0126136 A1 (Omoigui) 03 July 2003 (03.07.2003), entire document 1-38

A US 2006/0212441 A1 (Tang et al.) 21 September 2006 (21.09.2006), entire document 1-38

D Further documents are listed in the continuation of Box C.

[

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing datc but later than

the priority date claimed

“T” later document published after the international filing date or riority
date and not in conflict with the ap(ghc_at:on but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimcd‘invcntion c_annot.bc
considcred novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

04 April 2013 (04.04.2013)

Date of mailing of the international search report

¢ MAY. 2013

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. s574-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - description
	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 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - wo-search-report

