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(57) Abstract: A process controls navigation and presentation of
digital resources. Different resources or viewing components asso-
ciated with viewing areas may be assigned different visual desig-
nators that affect how the digital resources are processed and
presented. A user interface enables automatic generation of an ar-
ray of resources that causes resources to be displayed in a particu-
lar predefined way based on their visual designators. When mul-
tiple resources are concurrently displayed in such an array, navig-
ating from one resource to another may also cause automatic nav-
igation to another resource having a known association with the
resource to which navigation is requested. Thus, the system bene-
ficially presents the user with a contextual resource relevant to the
resource to which navigation is requested, and may enable the user
to concurrently view these resources in a convenient manner.
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DIGITAL RESOURCE MANAGEMENT SYSTEM

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application Nos. 62/246,522
filed October 26, 2015, 62/321,706 filed Apnil 12, 2016, 62/340,940 filed May 24, 2016; and
62/393,594 filed September 12, 2016, all of which are incorporated by reference in their

entirety.

BACKGROUND
TECHNICAL FIELD
(0002} The present disclosure relates to generally to digital resource management and more
specifically 1o controlling navigation and presentation of digital resources i a computing

system.

DESCRIPTION OF RELATED ART

[0003] There are billions of digital information resources avatlable on computing devices,
meluding those on computer networks such as the World Wide Web. A digital information
resource can be hosted independently of other digital information resources on a computer
network by being stored at a unigue location defined by a unigue Uniform Resource Identifier
(URI). Each of these independently hosted digital information resources may provide unigue
and valuable content and/or functions.

100604} Frequently, users may want (o group and display one or more digital information
resources as a defined, cohesive, and, at times, explicitly sequential hosted resource set. A
user can present these digital mformation resource sets either to an exiernal audience orto

him/herself; the latter act often constituting study or review.,

SUMMARY
106065} In an embodiment, a method controls navigation between digital resources it an
application executing on a client device in a networked computer environment. A memory of
the chient device stores 1dentifiers tor at least a first digital resource, a second digital resource,
a third digital resource, and a fourth digital resource. The first and third digital rescurces are
in a first ordered set of digital resources. The second digital resource is in a sccond ordered
set of digital resources and the fourth digital resource is m a third ordered set of digital

resources. The fourth digital resource has a stored association with the third digital resource.
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The first digital resource of the first ordered set of digital resources is displayed in a first
digital resource viewing component and the second digital rescurce of the second ordered set
of digital resources is displayed in a second digital resource viewing component. A processor
of the client device causes a display device to dispiay a user mterface clement for navigating
between the digital resources. The processor detects a selection of the user interface clement.
Respounsive to the selection of the user interface element, the processor mitiates navigation
from the first digital resource to the third digital resource of the first ordered set of digital
resources in the first digital resource viewing component. The processor detects the stored
association between the third digital resource and the fourth digital resource. Responsive to
detecting the stored association, the processor inttiates navigation from the second digital
resource of the second ordered set of digital resources to the fourth digital resource of the
third ordered set of digital resources in the second digital resource viewing component.
10006} In another embodiment, a method generates a visual array of digital resources. A
memory of the client device stores first parameters defining a first viewing arca of a display
and second parameters defining a second viewing area of a display. The memory stores
wdentifiers for gach of a first ordered set of digital resources and cach of a second ordered set
of digital resources. Furthermore, the memory stores a first data element associating cach of
the first ordered set of digital resources with the first viewing area. The memory also stores a
second data clement associating each of the second ordered set of digital resources with the
second viewing area. A processor of the client device causes the display to display a user
mterface clement for generating the visual array. The processor detects a selection of the user
mterface element. Responsive to the selection of the user interface element, the processor
wentifies for imclusion in the visual array, at least a first digital resource from the first
ordered set of digital resources and a second digital resource from the second ordered set of
digital resources. The processor also identifies the first data elemont corresponding to the
first digital resource and determunes that the first data element associates the first digital
resource with the first viewing arca. Responsive to determining that the first data element
associates the first digital resource with the first viewing arca, the processor causes a first
digital resource viewing component displaving the first digital resource to be positioned over
the first viewing area of the display. The processor wentifies the second data element
corresponding to the second digital resource and determines that the second data element
associates the second digital resource with the second viewing arca. Responsive to
determining that the second data element associates the second digital resource with the

second viewing area, the processor causes a second digital resource viewing component
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displaying the sceond digital rescurce to be positioned over the sccond viewing area of the
display.

[0607] In vet another embodunent, a method generates a visual array of digital resources. A
memory of the client device stores first parameters defining a first viewing area of a display
and second parameters defining a second viewing area of a display. The memory
furthermaore stores wdentifiors for a first digital resource viewing component and a second
digital resource viewing component. The memory also stores a first data element associating
the first digital resource viewing component with the first viewing area. The memory
furthermore stores a second data element associating the sccond digital resource viewing
coraponent with the sccond viewing arca. The memory furthermore stores an association
between the first digital resource viewing component and second digital resource viewing
component. A processor of the client device causes the display to display a user interface
clement for generating the visual array. The processor detects a selection of the user interface
clement. Responsive to the sclection of the user interface element, the processor identifics
for inclusion n the visual array, at least the tirst digital resource viewing component. The
processor also identifies the first data element corresponding to the first digital resource
viewing component and deternines that the first data clement associates the first digital
resource viewing component with the first viewing arca. Responsive to determuning that the
first data clement assoctates the first digital resource viewing component with the first
viewing area, the processor causes the first digital resource viewing component displaying a
first digital resource to be posttioned over the first viewing arca of the display. The processor
detects that the second digital resource viewing component 1s associated with the first digital
resource viewing component. Responsive to detecting the sccond digital resouree viewing
component is associated with the first digital resource viewing component, the processor
identifics for inclusion in the visual array the second digital resource viewing component.
The processor identifies the second data element corresponding to the second digital resource
viewing component and determines that the second data element associates the second digital
resource viewing component with the second viewing arca. Responsive to determining that
the second data clement associates the second digital resource viewing component with the
second viewing arga, the processor causes the second digital resource viewing component
displaving a second digital resource to be positioned over the second viewing area of the

display.
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(0008} In another embodiment, a non-transitory computer-readable storage medium stores
mstructions that when executed by a processor causes the processor to perform any of the
Processes or process steps described above.

[0009] fn vet another embodiment, a computer device comprises a processor and a non-
transttory computer-readable storage medium stores mstractions that when executed by a
processor causes the processor to perform any of the processes or process steps described

above.

Brigr DESCRIPTION OF THE DRAWINGS
[0610] The disclosed cmbodiments have other advantages and features which will be more
readily apparent from the detailed description, the appended claims, and the accompanying
figures {or drawings). A brief introduction of the figures is below.
[0011] FIG. 115 a block diagram illustrating a first example embodiment of a system for
enabling generation and management of an array of digital resources in a networked
computer enviromment.
{0012} FIG. 2 1s a block diagram iHustrating a second example embodiment of a sysiem for
cnabling generation and management of an array of digital resources in a networked
computer environment.
[0613] FIG. 3 is a graphical representation of a first example embodiment of an array
management complex component central to the generation and management functions of an
array of digital resources in a networked computer cnvironment.
[0014] FIG. 4 s a graphical representation of a second example embodiment of an array
management complex component central to the generation and management fimetions of an
array of digital resources in a networked computer environment.
[0015] FIG. 5 1s a graphical representation of an example embodiment of data clements used
to visually designate digital resources of an array.
[0016] FIG. 615 a graphical representation of a first example embodiment of parameters
used to define viewing areas for digital resources an array of digital resources.
[0017] FIG. 7 1s a graphical representation of a second example embodiment of parameters
used to define viewmg arcas for digital resources an arrav of digital resources.
[0018] FIG. 8 i3 a block diagram illustrating a first example embodiment of viewing areas
for digital resources an array of digital resources.
{0019} FIG. 9 is a block diagram ilustrating a second example embodiment of viewing arcas

for digital resources an array of digital resources.
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[0020] FIG. 10 1s a graphical representation of data that may be associated with digital
resources of an array.

[0021] FIG. 11 is a graphical representation of matching digital resources to viewing areas
by a common data clement.

[0022] FIG. 12 15 a graphical representation of g first state of a first example embodiment of
a data management systom used o track and manage data and viewing components of digital
resources of an array.

[0023] FIG. 13 is a graphical representation of a second state of a first example embodiment
of a data management system used to track and manage data and viewing components of
digital resources of an array.

10024} FIG. 14 is a graphical representation of a third state of a first example embodiment of
a data management system used to track and manage data and viewing components of digital
resources of an array.

[0025] FiG. 15 is a graphical representation of a fourth state of a first example embodiment
of a data management system used to track and manage data and viewing components of
digital resources of an array.

[0026] FIG. 16 1s a graphical representation of a fifth state of a first example embodiment of
a data management system used to track and manage data and viewing components of digital
resources of an array.

[0027} FIG. 17 1s a graphical representation of a first state of a second example embodiment
of a data management svstem used to track and manage data and viewing components of
digital resources of an array.

[0028] FIG. 18 is a graphical representation of a second state of a second example
embodiment of a data management svstem used to track and manage data and viewing
components of digital resources of an array.

[0029] FIG. 19 is a graphical representation of a third state of a second example embodiment
of a data management svstem used to track and manage data and viewing components of
digital resources of an array.

[0630] FIG. 20 15 a graphical representation of a fourth state of a second example
embodiment of a data management svstem used to track and manage data and viewing
components of digital resources of an array.

(0031} FIG. 21 is a graphical representation of a fifth state of a second example embodiment
of a data management system used to track and manage data and viewing components of

digital resources of an array.
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(00632} FIG. 22 s a block diagram iBustrating a first example embodiment of user interface
components, functional modules, and messaging for digital resource navigation and array
generation using a browser-bound dynamic navigation user interface in a single browser
window.

[0633] FIG. 23 15 a block diagram illustrating a first example embodiment of user interface
compoenents, functional modules, and messaging for digital resource navigation, array
generation, and responsive action using a browser-bound dynamic navigation user interface
m multiple browser windows.

(0034} FIG. 24 is a block diagram illustrating a second example embodiment of user
mterface components, functional modules, and messaging for digital rescurce navigation and
array gencration using a browser-bound dynamic navigation user interface in a single browser
window.

[0635] FIG. 25 15 a block diagram illustrating a second example embodiment of user
mterface components, functional modules, and messaging for digital resource navigation,
array generation, and responsive action using a browser-bound dynamic navigation user
mterface m multiple browser windows.

{0836} FIG. 26 is a block diagram illusirating a first example embodiment of user interface
components, functional modules, and messaging for digital resource navigation and array
generation using a page-bound dynamic navigation user interface in a single browser
window,

[0637] FIG. 27 15 a block diagram illustrating a first example embodiment of user interface
compoenents, functional modules, and messaging for digital resource navigation, array
generation, and responsive action using a page-bound dynamic navigation uscr interface in
multiple browser windows.

(0038} FIG. 28 is a block diagram illustrating a second example embodiment of user
nterface components, functional modules, and messaging for digital resource navigation and
array generation using a page-bound dvnamic navigation user interface m a single browser
window,

[0639] FIG. 29 15 a block diagram illustrating a second example embodiment of user
mterface components, functional modules, and messaging for digital resource navigation,
array generation, and responsive action using a page-bound dynamic navigation user interface
in multiple browser windows.

[0040] FIG. 30 is a block diagram iHustrating a first example embodiment of user interface

components and functional modules for implementing digital resource array generation and

6
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management using a page-bound dynamic navigation user interface according to a general
example.

[00641] FIG. 31 is a block diagram illustrating a second example embodiment of user
mierface components and functional modules for implementing digital resource array
generation and management using a page-bound dynamic navigation user interface according
1o a general ¢xample.

[0042] FIG. 32 is a block diagram Ulustrating a third example cmbodiment of user intertace
components and functional modules for implementing digital resource array generation and
management using a page-bound dynamic navigation user interface according to a general
example.

[00643] FIG. 33 is a block diagram illustrating a fourth example embodiment of user iterface
coraponents and functional modules for implementing digital resource array generation and
management using a page-bound dynamic navigation user mterface according to a general
example.

[0044] FIG. 34 is a block diagram ilustrating a fifth example embodiment of user interface
components and functional modules for implementing digital resource array generation and
management using a page-bound dynamic navigation user interface according to a general
example.

[00645] FIG. 35 is a block diagram illustrating a sixth example embodiment of user mterface
components and functional modules for implementing digital resource array gencration and
management using a page-bound dynamic navigation user interface according to a general
example.

[0046] FIG. 36 is a block diagram ilustrating a seventh example embodiment of user
mterface components and functional modules for implementing digital resource array
generation and management using a page-bound dyaamic navigation user interface according
to a gencral cxample.

10047] FIG. 37 is a block diagram illustrating a eighth example embodiment of user
mterface components and functional modules for implementing digital resource array
generation and management using a page-bound dynamic navigation user interface according
1o a gencral example.

[0048] FIG. 38 is a block diagram illustrating a first example embodiment of user interface
components and functional modudes for implementing digital resource array gengration and
management using a page-bound dynamic navigation user interface according to an education

example.
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[0049F FIG. 39 1s a block diagram Hustrating a second example embodiment of user
mterface components and functional modules for umplementing digital resource array
generation and management using a page-bound dvnamic navigation user interface according
to an education example.

[0650] FIG. 40 15 a block diagram illustrating a third exampie embodiment of user interface
components and functional modules for implementing digital resowurce array gencration and
management using a page-bound dynamic navigation user interface according to an education
example.

(0051} FIGs. 41A-41B are flowcharts iustrating an embodiment of a process for navigating
between digital resources using a dynamic navigation user mterface.

[00652] FIG. 42 is a flowchart ilhustrating an embodiment of a process for visually
designating digital resources for display i an array of digital resources.

[0653] FIG. 43 15 a flowchart ithustrating an embodiment of a first process for generating an
array of digital resources.

[0054] FIGs. 44A-448 arc flowcharts lustrating a first emobodiment of a second process for
senerating an array of digital resources.

[0055] FIGs. 45A-45B are flowcharts ilustrating a second embodiment of a second process
for generating an array of digital resources.

[0056] FIGs. 46A-46E are flowcharts illustrating a first embodiment of a third process for
generating an array of digital resources.

{0057] FiGs. 47A-47E are flowcharts llustrating a second embodiment of a third process for
generating an array of digital resources.

10058} FIG. 48 is a flowchart illustrating an embodiment of a first process for creating and
managing responsive actions between digital resources.

(0059} FIG. 49 1s a flowchart illustrating a first embodiment of a second process for creating
and managing responsive actions between digital resources.

[0060F FIG. 50 is a flowchart tlhustrating a second embodiment of a second process for
creating and managing responsive actions between digital resources.

[0061] FIG. 51 15 a flowchart iHustrating a first embodiment of a third process for creating
and managing responstve actions between digital resources.

[0062] FiG. 52 is a flowchart illustrating a first embodiment of a fourth process for creating

and managing responsive actions between digital resources.
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[0063] FIG. 53 1s a flowchart iltustrating a second embodiment of a fourth process for

creating and managing responsive actions between digital resources.

DETAILED DESCRIPTION
[0064] The Figures (FIGS.) and the following description relate to various embodiments by
way of illustration only. From the following discussion, alternative embodiments of the
structures and methods disclosed herein will be readily recognized as viable alternatives that
may be emploved without departing from the principles of what is claimed.
{0065} Reference will now be made in detail to several embodiments, examples of which are
tHustrated n the accompanving figures. It 1s noted that wherever practicable similar or hike
reference numbers may be used in the figures and may mdicate similar or ke functionality.
The figures depict embodiments of the disclosed system {or method) for purposes of
tHustration only. One skilled in the ant will readily recognize from the following description
that alternative embodiments of the structures and methods illustrated herem may be
emploved without departing from the principles described heremn.
10066} in a Resource Sct Presentation Process (RSPP), a computer device enables a user to
construct presentations from stored digital information resources, including ones hosted on a
computer network. To do so, the RSPP spans the breadth of the information cycle, including
mformation collection, organization, enrichment, and presentation, including sharing to ong
OF MOLS USCTS.
[0067] The RSPP 15 composed of other processes including but not limited to the Resource
Set Navigation Process (Navigation Process), the Resource Set Visual Designation Process
{Visual Designation Process), and the Resource Set Array Responsive Action Process (Array
Responsive Action Process). A description of the Navigation Process, Visual Designation
Process, Array Generation Process, and Array Responsive Action Process and how they
relate to each other follows below.
{0068} Using the RSPP, a user can interact with the computer device to construct a
presentation, including onc composed of hosted digital mformation resources, usefud fora
number of pursuits including education, business, travel, and other fields. Using the example
of a presentation composed of hosted digital information resources, a professor can quickly
construct a presentation composed of a chapter from an eTextbook, a scholarly article,
Google Map views centered on the place of study, a worksheet from ExcelOnline, and other
resources availabie to the professor and her students; a financial analyst can quickly construct

B

a presentation composed of a Google Doc containing an investment thesis, bank reports,
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Google Map views displaying areas relevant to an investment, a workbook from ExeelOnhine,
a stock chart from Yahoo Finance, and other resources available to the analyst and her
associates; a travel agent or independent traveler can quickly construct a presentation
composed of the traveler’s daily itineraries, Google Map views showing tour routes,
background mformation on tourist destinations, emergency contact information, and any
other resources available to the travel agent, her clients, and/or the independent traveler. As
mmplied above, each prescutation may be composed of hosted digital information resources of
gnigue origin.

{0069} The RSPP may utilize a Resource Set composed of a discrete set of one or more
Resources, each of which may be composed of one or more Kesource Pages and/or Resource
Page Selections and/or the one or more Resource Pages™ and/or Resource Page Selections’
assoctated Resource Data. A Resource Page may be a webpage or other displaved digital
mformation rescurce. A Resource Page Selection may be a specific view, state or collection
of one or more ¢lements of a Resource Page; a Resource Page Sclection may be a Resource
Page n its entirety. For the sake of clarity and readability a Resource Page may refer to both
a Resource Page or Resource Page Selection in multiple instances throughout this disclosure.
Rescurce Data is data that may include a Resource’s orgamizational, informational, and/or

focational attributes that 1s accessible, readable, and retrigvable tor use n the RSPP. Resource

Diata may imclude one or more of the following: each Resource’s title; cach Resounrce’s
Resource Page’s network location {(URY) or Resource Pages” network locations {URIs); one
or more attributes defining a Resource Page Selection; one or more Resource Sets, Groups, or
Sub-Groups with which each Resource 1s associated; each Resource’s display order within
one or more Resource Sets; each Resource’s Visoal Designator; each Resource™s displays of
one or more of the Resource™s URIs including displays of one or more URIs within DOM
clement pop-ups; cach Resource’s other informational context that includes tags, text files,
audio files, mstructions mdicating which sections of a Resource Page to emphasize, and hinks
to other Resources.

106070} To enable navigation from one presentation resource to a next presentation resourse
the RSPP may utilize the Navigation Process. The Navigation Process enables the repetitive
selection of the same Navigation Specific Ul Element in the Dynamic Navigation User
Interface (DNUT} to result 1n the display of Resources in a Resource Set accordimg to the
Resource Set’s creator’s intended scope and sequence. A Navigation Specific Ul Element
refers 1o a Ul element that may include directional arrows or butions indicating concepts of

sequence that are displayed in order to provide the means with which a next (next or previous

1
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of an ordered set) Resource in the Resource Set can be accessed according to the Resource
Set’s creator’s intended scope and sequence. The DNUT 1 a user interface that makes certain
functions, including some or all of the following, available to the user: 1) repetitive sclection
of the same Navigation Specific Ul Element in the DNUI to result in the display of one or
more Resources in a Resource Set according to the Resource Set’s creator’s intended scope
and sequence; 2) the display of Resource Data specific to each Resource in a Resource Set; 3)
the means to access any Resource Data within any Resource Data Sct; 4) the means to edit
any Resource Data within any Resource Data Set; and 5} the means to share any Resource
DBata Set with any number of computing devices and servers on a computer network, The
Resource Set Navigation Process and variations thereof are described in detail below.

[0071] Another aspect of the RSPP is the ability to organize Resources of a Resource Set in
multiple ways and convey how cach Resource has been organized (i.¢. each Resouree’s
organtzational context) to the audience viewing and/or using the presentation. A Resource’s
organizational context mav help provide information about cach Resource that mav not be
mitringic to or conveved by the Resource’s underlying Resource Page and/or Resource Page
Selection viewed or considered i 1solation. The RSPP provides multiple processes by which
Resources of a Resource Set and the organizational context of each can be organized,
displayved and conveye

{0672} Resources can be organized in one or more Groups within and generated from one or
more Group Sets, regardless of each Resource’s underlying format, application, origin,
source, or other objective attnbute. A Group Set contains and from it users can generate
Groups. Groups can be defined by attributes different than and mdependent of those used to
define those Groups contained in and/or that have been generated within other Group Sets,
For example. a user may utilize both a Group Set named Quene and a Group Set named
Subjects. Queue may be the Group Set with which a user may associate Resources that the
user will organize 1n additional ways at a later time. Subjects may be the Group Set from
which a user gencrates more specific Groups. One or more Resources may be associated with
cach Group in mukltiple wavs inchuding by associating the unifving attribute defining the
Group with each Resource intended for organization as part the Group. For example, cach
Group, and thus its umifving attribute, could correspond with a specific pursuit such as
education, business, and travel. In such a case, a user might choose to create Groups from the
subject Group Set such as Education, News, Finance, or Travel.

[0G73] fn addition, Sub-Groups mav be created within cach Group. Sub-Groups include both

a Sub-Group derived from a Group as well as a Sub-Group derived from another Sub-Group.

il
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The latter is for the sake of clanty and readabiity. In many instances, Sub-Group may refer to
a Sub-Group derived from a Sub-Group derived from another Sub-Group, and so on. The
number of possibic divisions is limited only by the number of Resources in the Group or Sub-
Group from which additional Sub-Groups can be derived. A Sub-Group can be created and
defined m multiple ways including by associating one or more Resources with an attribate
other than the unifying attribute or attributes defining the Sub-Group’s parent Group or Sub-
Group. Using an “Education” use case narrowed to ong in which a presentation is composed
of hosted digital information rescurces as an example, a user may want to associate ong or
more Resources associated with the Education Group with an additional attribute such as
Ancicnt Rome. A user may want to associate one or more of the same or other Resources
associated with the Education Group with an additional attribute such as Chemistry. By
assoctating one or more Resources within the Edocation Group with the Ancient Rome and
Chemistry attributes the user can create the Sub-Groups of Ancient Rome and Chemistry,
respectively. As shown throughout this disclosure, a Group may be refined to is constituent
Sub-Groups by applving one or more attributes as tags, each associated with the Sub-Group
and serving as its unifyving atinibute, to the parent Group. Similarly, for the Fiance Group a
user might create Sub-Groups such as Forecasts, Valuations, Research, ctc. For the Travel
Group a user might create Sub-Groups based on a destination attribute such as World Cup
2016, National Park Tour, Carnibbean Cruise, etc.

10074} The Resources associated with any Resource Set (Group, Sub-Group, or other) may
vary considerably in subjective attributes including the functional role or roles {(main idea,
context, insiruction, etc.) cach plays with respect to the entirety of a presentation of which the
Resources are a part.

[0075] For example, and continuing with the “Education”™ example above, some Resources
associated with the Sub-Group Ancient Rome of the Group Education, might be more
mportant to a presentation of which they are a part than others because they express one or
more of the presentation’s main ideas. Other Resources associated with the Sub-Group
Ancient Rome of the Group Education, might be less important {0 the presentation than
others because they express the information supplementary to that expressed by those
Resources expressing the presentation’s main idea(s). Still other Resources mught provide
mstruction for ong or more of 3 presentation’s constituent Resources, Sub-Groups, or Groups.
{0076} The Resources associated with any Resource Set (Group, Sub-Group, or other) also

may vary considerably in other subjective attributes (including content) or more objective
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attributes (including source, format, and date of information) with respect to the entirgty of a
presentation of which the Resources are a part.

[0G77] For an alternative example, cach of one or more Resources associated with a Sub-
Group “Knowlio, Inc. ~ Filing” of the Group Patents might be a textual description of the
“Knowlio, Inc. - Filing”. Each of other Resources associated with the Sub-Group “Konowhio,
Inc. - Filing” of the Group Patents might be a Figure associated with a specific textual
descnption.

{0078} Because the Resources of a Resources Set may fulfill different roles with respect to,
or be associated with distinet subjective or objective attributes relevant to a presentation as a
whole, it may be valuable to simultancously isclate and display Resources of a Resource Set
according to cach Resource’s role or other attributes in the presentation, and, potentially,
association with other Resources of the Resource Set.

{0079] As such, and continmng with the “Education” example above, a presentation creator
might determine that two Resources within the Sub-Group Ancient Rome of the Group
Education express the main wdeas of the presentation and eight other Resources within the
Sub-Group Ancient Rome of the Group Education express information supplementary to that
expressed by those Resources expressing the presentation’s main ideas. To this end, the user
could associate the two Resources expressing the presentation’s main ideas with a Visual
Designator called Focus and associate the eight Resources expressing the information
supplementary to the main ideas with a Visual Designator called Context. Generally, a Visual
Designator may be a data clement including one or more words, numbers, images, symbols,
or other mformation that may be associated with both 1} a digital information resource and/or
viewing component displaying a digital mformation resource and 2} a defined area of a
display, including a Pane {defined in greater detail below).

{0080} To that end, in the “Education” example, the user also could associate the left half of
the Client Area of the user’s Displav Device, defined as an area Pane L, with the Visual
Diesignator Focus and associate the right half of the Client Arca of the user’s Display Device,
defined as an area Pane R, with the Visual Desigoator Context. For presentations composed
of hosted digital information resources, a Pane also may be detined as an arca within the
display space of a Browser Window. As such the left half of a single Browser Window could
be defined as Pane L and the right half of a single Browser Window could be defined as Pane
R. However, for the sake of clarity and readabiity the “Education” example follows an
implementation in which a Pane defines an arca of the Client Area of the user’s Display

Device. In this way the user may convey which Resources are most important and which

—
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Resources are supplementary by the position cach Resource is assigned for display on the
Display Device. The latter s a specific example of a more general function of ancther aspect
of the RSPP, the Visual Designation Process. The Visual Designation Process allows
meaning to be conveved about a Resource based on the posttion the Resource 1s assigned on
the Display Device.

10081} Once a Visual Designation Process has taken place, another aspect of the RSPP, the
Arrav Generation Process, may be used to generate a visnal Arrav of one or more Resources
of a Resource Set, each Resource of the Array being positioned over a defined arca of a
Bisplay Device, the Resoarce and/or its viewing component and defined area of the Display
Device having been associated with one or more conunon Visual Designators.

[0082] Continuing with the “Education” example above, mitially, a user may initiate an
Array Generation Process such that the Browser Window assigned to display a Resource
associated with the Visual Designator Focus may be sized and positioned to display over the
Pane L, defining the left half of the Chient Area of the user’s Display Device, and the
Browser Window designated to display Resources associated with the Visual Designator
Context may be sized and positioned to display over the Pane R, definmg the right half of the
Client Area of the user's Display Device. Viewing a presentation’s information in this way is
valuable for many reasons including 1} conveving information, mehiding non-intrinsic
mformation, about a Resource or Resource Set by virtue of its position on the Display
Device, and 2) providing visual contimuty by the simudtancous display of one or more
Resources of a Resource Set. For example, and continuing with the “Education” example
above, a Resource of the Sub-Group Ancient Rome of the Group Education designated as a
Focus, may be positioned and sized to display over the Pane L, defining the left half of the
Client Area of the user's Display Device. By virtue of this placement a user of the
presentation could know that this Focus Resource conveys a main idea of the presentation
and, perhaps, that he or she should focus more of the user’s attention on that Resource. In a
similar way, a Resource of the Sub-Group Ancient Rome of the Group Education designated
as a Condext, may be positioned and sized to display over the Pane R, defining the right half
of the Client Area of the user’s Dnisplay Device. By virtue of this placement, a user of the
presentation can know that this Context Resource conveys information supplementary to that
of the Focus or Focuses of the presentation and, perhaps, that he or she should develop his or
her understanding of tts content by concentrating on how i relates to the Focus{es). Atthe
same time, both the Focus Resource and Context Resource are made more valuable by the

simuitanecus display of the other; the simoltaneous display of Resources reduces visual
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discontinuity and, thus, the cognitive burden a user experiences by viewing related Resources
successively m isolation. For example, and continuing with the “Education” example above,
the Focus might be a chapter from an eTextbook on Roman engineering. The Context maight
be a series of Google Map Street Views of one or more examples of Roman engineering,
perhaps, an agueduct and/or a building such as the Colosseum. The Focus might contam
valuable text about Roman engineering and possibly a hmited depiction of the same example
of Roman engineering provided in the Context. However, the Context can provide additional
msight and granularity regarding the text and hmited example provided in the Focus and thus
supplement the information conveyed in the Focus. Conversely, the Focus could provide
additional insight and granularity mto the example displayed in the Context. Being able 1o
view both simultaneously mininuzes the cognitive burden associated with the context
awitching a user would experience if the Focus and Context only could be viewed easily n
successive isolated displays. Ag implied, the example above is non-limiting and it should be
understood that the Array Generation Process may be used to generate Arrays in a number of
contigurations and by a number of similar methods.

[0083] Once an Array has been generated, another aspect of the RSPP, the Array Responsive
Action Process, may used so that an event affecting the display of clements of one or more
Resource may affect the display of elements of one or more other Resources of an Array.
Continuging with the “Education” example above, after viewing an Array of Sub-Group
Ancient Rome of the Group Education, a user may want to transition o another Group or
Sub-~Group. For example, a user may want to view the Resources of the Group Travel and
view the Resources of the Group Travel in Array form. By sclecting Travel from a list of
available Groups in an Application Ul of the Focus Resource of Sub-Group Ancient Rome of
the Group Hducation in the Focus Browser Window, a user can expect and affect a transition
from not just the Resource of Sub-Group Ancient Rome of the Group Education in the Focus
Browser Window to a Focus Resource of the Group Travel in the Focus Browser Wmdow
but also from the Resource of Sub-Group Ancient Rome of the Group Education in the
Context Browser Window to a Context Resource of the Group Travel m the Context Browser
Window. In another instance, a user may want to navigate from one Focus Resource to
another Focus Resource within the same Group or Sub-Group. In many instances, Resources
associated with one or more Visual Designations may be associated with specific Resources
also associated with one or more Visual Designations. For example, multiple Context
Resources may be associated specifically with a single Focus Resource. Multiple other

Context Resources may be associated with a different, single Focus Resource. For example,
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and continuing with the “Education” example above, one Focus Resource might be a chapter
from an eTextbook on Roman engincering with multiple Context Resources in the form of
Google Map Strect Views, scholarly articles, hosted images, etc., cach providing
supplementary formation about the eTextbook chapter in Focus. Another Focus Resource
might be an educational video on the Roman Forum with maltiple Context Resources in the
form of Google Map Street Views, scholarly articles, hosted images, etc., cach providing
supplementary information about the video in Focus. When the user chooses to navigate from
the eTextbook chapter to the educational video {e.g. from ong Focus to the next}, the user can
and should expect the Context Resource in the Context Browser Window to navigate from
that associated with the eTextbook to that associated with the educational video.

[0084] More generally, when utilizing Array Resources displayed in one or more Browser
Windows, an Array Responsive Action Process may enable an event affecting the display of
an Array Resource and/or its Rendered View {an object representing the contents of a
webpage displaved m a Tab) and/or its Tab and/or its Browser Window to affect the display
of one or more other Array Resources and/or their Rendered Views and/or their Tabs and/or
thetr Browser Windows. The Array Resource affecting the one or more other Array
Resources may be sinwlitancously displayed mn the same Browser Window and/or Tab as one
or more of the one or more other Array Resources. A process such as the Array Responsive
Action Process may be said to make Resources of an Array “responsive” to gach other.
{0085} FIGs. 38 - 40 provide a graphic overview of the “Education” example. These figures
are illustrative of the examples above provide examples of user interfaces that may be
displayed at different stages during execution of the processes described herem. The
description below provides additional details of the Navigation Process, Visual Designation
Process, Array (Generation Process, Array Responsive Action Process, and the relation of
cach to the others.

{0086} FIG. 1 15 a block diagram of a system 1808 for performing several of the Resource Set
Presentation Processes including the Navigation Process, the Visual Designation Process, the
Array Generation Process, and the Array Responsive Action Process. In the example of FiG.
1, a Local Computing Device 1002 is iHustrated as communicating with multiple remote
servers, one or more Remote Resource Page Servers 1864 and a Remote Application Data
Server 1086, in The Cload 1808 in order to provide, using a Display Device 1818, one or
more Browser Windows 1812 with Tabs 1614 cach of which may display 1} a Resource Page
§816 at a URI 1018, the Resource Page 16816 being stored at a Remote Resource Page Server

1804 {cach independently hosted Resource Page 1016 may have its own Remote Resource
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Page Server 1004); and/or 2} an Application User Interface (AULD) {¢.g., a Browser-bound
AUL 1828, a Page-bound AUT 1822, or a Page-bound AU 1624) that may inchide Resource
Data of a Resource Data Set 1826 and Other Data of Other Data Sets 1628 that may be stored
at the Remote Apphication Data Server 14836 and other elements which are stored in various
system components at different times in the Resource Set Presentation Process (RSPP). FIG.
i shows two examples of how an AUJ could be rendered 1n a Tab 1614 of a Browser Window
1012 and displaved 1o the Chient Arca 1030 of the Display Device 1816, An AU also may be
rendered in a separate pop-up window not specifically iHustrated in the example of system
1000,

[0087] The components represented in FIG. 1 mav be modified to simultaneously display
multiple Resources in the display area of a single browser window. System 1001 of FIG. 2
shows an example of such a configuration. In the example of FIG. 2, a Local Computing
Device 1802 s tllustrated as communicating with multiple remote servers, one or more
Remote Resource Page Servers 10804 and a Remote Application Data Server 1006, in The
Cloud 1008 in order to provide, using a Display Device 1810, a Browser Window 1813 with
a Tab 1815; and multiple Rendered Views 1017, and 1617, each of which may ssrmiftaneously
display 1} a Resource Page 1016, and 1016, of the URIs 1018, and 1018;, the Resource Pages
1816; and 1616, being stored at Remote Resource Page Servers 1004; and 1004 {cach
mdependently hosted Resource Page 1016 may have its own Remote Resource Page Server
1604); and/or 2} an Application Ul {AUI} {c.g., a Browser-bound AUL 1021 a Page-bound
AUL 1023, or a Page-bound AUL 1025) that may include Resource Data of a Resouree Data
Set 1026 and Other Data of Other Data Sets 1028 that may be stored at the Remote
Application Data Server 10806 and other elements which are stored in various system
components at different times in the Resource Set Presentation Process {RSPP). FIG. 2 shows
two cxamples of how an AUI could be rendered in a Rendered View 1017 of Tab 1015 of a
Browser Window 1813 and displayed in the Canvas Arca 1031 (generally, the Canvas Area
may be the portion of a Browser Window that may be vsed to display ong or more Rescurces,
Resource Pages, and/or webpages) of the Display Device 18160, An AUT also may be
rendered m a separate pop-up window not specifically llustrated i the example of system
1601,

[0088] In the description of FIGs. 1 and 2 that follows many components are numbered using
numerical references to both FIG. 1 and 2. In cach case, the dual numenical reference 1s used
to consolidate descriptive language that may apply to the component contigured for both

aystem 1000 and 16801, For example, “Browser Window” may be followed by the mumerical
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reference 1012/8013 to indicate that the associated descriptive language applies to both the
Browser Window of system 1608 and 1881, respectively.

[0089] Continuing on, the components desirable for an example implementation of the
Browser-bound AUI 1020/1021 shown in FIGs. 1 and 2 are fllustrated and discussed m detail
mn FiGs, 22, 23, 24, and 25. The components desirable for example implementations of the
Page-bound AUI 1622 shown in FIG. 1 arc illustrated and discussed m detail im FiGs. 26, and
27. The componerts desirable for example implementations of the Page-bound AUT 1024
shown m FIG. 1 are iHlustrated and discussed in detasd n FiGs. 28, and 29 FiGs. 22, 23, 24,
25,26, 27, 28, and 29 are provided for the sake of clarity and serve only as examples of the
coraponents desirable to render the Browser-bound AUT and Page-bound AUT and how cach
may be utilized in the Navigation Process, Array Generation Process, and Array Responsive
Action Process; the same components may be utilized in the Visual Designation Process as
well.

[0090] With slight modification, those components represented m FIGs. 22, 23, 24, and 25
could render a Page-bound AUI mstead of a Browser-bound AUI for use in the Navigation
Process, Array Generation Process, Visual Designation Process, and Array Responsive
Action Process. Also with slight modification, those componeuts represented in FIGs. 26, 27,
28, and 29 could render a Browser-bound AUN instead of a Page-bound AUI for use in the
Navigation Process, Array Generation Process, Visual Designation Process, and Amay
Responsive Action Process.

[0091] In the figures and descriptions herein, many system components may exist in multiple
mstances fulfilling the same function in each instance. In many cases, in order to clarty when
there are or could be multiple instances of the same system component represented in a figure
or being described in the text that fulfill the same function, the label number of each instance
of the component will be annotated with a subscript indicating its distinction tfrom other
mstances of the same component. The subscript *1” will be used to represent one or more
mstances of a component in addition to other mstances of the same component described and
labeled with an integer subscript such as “17 or “27. For example, and as shown in FIG. 1 of
system 1006, multiple Browser Windows are represented by “Browser Window 1012, and
“Browser Window 1812, the former, a first, single instance of a Browser Window: the
latter, a representation of one or more Browser Windows, the number of which being
dependent on system constraints and inputs. In other cases, a component shown in a figure
with a subscript such as 97 or 17 may be referred to without the subscript, indicating the

component is being referenced in more general terms. For example, in FIG. 1 Browser
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Window is shown as “Browser Window 1812, and "Browser Window 1812, However,
the associated description of FIG. 1 and o many instances throughout this disclosure,
Browser Window is also referenced as 1012,

10092] A Local Computing Device 1882 may gencrally represent a computing device that
may be configured to execute an otherwise conventional Browser Application 1832, and to
communicate over 3 network with the Remote Resource Page Server 1004 and the Remote
Application Data Server 1066, For example, the Local Computing Device 1602 may
represent any standard desktop or personal computing device, such as any laptop, notebook,
netbook computer, any tablet computer, any Smartphone or other mobile computing device,
or any virtual reality headset. Such computing devices, and other computing devices, may be
configured to access cach Remote Resource Page Server 1004 and Remote Application Data
Server 1086 over one or more computer networks, in any conventional manner. For example,
many Local Computing Devices may tnclude various types of network-related
hardware/software which enable the Local Computing Device 1002 to conununicate over the
public intemet, private intranet, or other network, with each Remote Resource Page Server
1004 and Remote Application Data Server 1086, The Display Device 1810 may represent one
or more of a conventional type of display such as a monitor, touch-screen, virtual reality, or
other type of visual or auditory display. In many cases, a single Local Computing Device
1802 may be associated with multiple displays. For the sake of readability, Display Device
1819 may refer to cither a single display device and/or multiple display devices. The Chient
Arca 1030 represents the portion of the Display Device 1610 that may be used to display one
or more Browser Windows. An Array may or may not be sized and positioned to fill the
entire arca as shown in this figure.

10093} in the description below, it is generally assumed that the Local Computing Device
1802 and the Browser Application 1932/1033 communicate with cach Remote Resource Page
Server 1004 and Remote Application Data Server 1086 over the public intemnet, and therefore
use standard and conventional protocols for identifying, retrieving, and rendering each
Resource Page 1016 and Data, including Resource Data of the Resource Data Set 1026, 0.2,
from a web server represented by Remote Resource Page Server 1004 and from a Remote
Application Drata Server 1006, However, 1t will be appreciated that such examples are
provided merely for the sake of clarity and concisencss, and are not intended to be fimiting of
the different ways i which the Local Computing Device 1662 may identify, retrieve, render,
or display Resource Pages and Data, including Resource Data, 1n association with the

Browser Application 1032/1833, Browser Window 1612/1813, and Tab 1014/1815.

1o



WO 2017/074963 PCT/US2016/058720

(0094} In this description, it may generally be assumed that cach Resource Page 1616
represents any of the many types of hosted information resources in the fomm of webpages
that arc available over the public internet. For example, a Resource Page 1016 may represent
a substantially static page that includes text, sound, images, or other content which may be
displayed within a Browser Window 1012/1013. In other examples, a Resource Page 1616
may include different types of dynamic or interactive content that can be engaged and
manipulated by the user within the context of a2 Browser Window 1812/1013. In many
mstances, Resource Page 16816 and/or associated executable code may represent an
application which may exccute partially or completely at a Remote Resource Page Server
1804 (c.g., may utidize the processor, memory, and other bardware/software resources of the
Remote Resource Page Server 1084), while providing associated functionality and features to
the user via Browser Window 1012 (and perhaps executing at least partially locally at the
Local Computing Bevice 1002). As just referenced, such hosted information resources mn the
form of webpages and associated functionalitics and applications arc well-known to be
implementable using various, conventional programmung languages and techniques includmg
hypertext markup language (HTML), Asynchronous JavaScript (AJAX), Extensible Markup
Language (XML}, JavaScript, JavaScript Object Notation (JSON), and many other types of
code which may be executed.

{0095] In Fl1Gs. 1 and 2, a Resource Page 1616 at a Remote Resource Page Server 1004 is
tHustrated as inchuding, or being associated with, a Page Model 1834 and a Page Script 1836,
The use of such a Page Model 1034 and Page Scnpt 1836 is known to and would be readily
apparent 1o one of skill in the art and as such 1s not described in detail herein.

[0096] During a conventional rendering of a Resource Page 1816 by the Browser Application
1632/1633, a Temporary Memory 1838a, (¢.g., a cache memory) at the Local Computing
Device 1602 may be used to store temporanily the Page Mode! 1034 and the Page Script
§836. This, however, 1s meant 1o provide an example, and it may be appreciated that the
Browser Application 1032/1833 may partially or completely aceess the Page Model 1034
and/or the Page Script 1836 remotely at the Remote Resource Page Server 1604, In this way,
the Browser Application 1032/1933 may utilize the Page Model 1634 and the Page Script
1036, e.g., m a conventional manner, so as o thereby render a Resource Page 1616 withun the
Browser Window 1812/1613 provided by the Browser Application 1832/1633.

[0097] Similarly, and as implied by svstem 1066/1061, Application Data, including a
Rescurce Data Sct, may be downloaded from its Remote Apphication Data Server 1806 to the

Local Computing Device 1002 and stored 1n Temporary Memory 1438b for use by the
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Application Controller $840/1841 (generally, an application controller may represent a set of
handlers (message or event handlers) and/or the application’s associated business logic and
other data clements). However, it may be appreciated that there are other possible ways with
which Application Data, imchiding Resource Data, can be made accessible to the Application
Controller 1846/1041 . For example, Resource Data can be created and stored locally and then
shifted to temporary memory for use by the Application Controller 1040/1041. Also, locally
stored Resource Data can be combined with the Resource Data Sct 1026 initially stored at
Remote Application Data Server 1806; this combination can then be stored in temporary
memory as a larger Resource Data Set for use by the Application Controller 1040/1041
10098} The Application Controller 1040/1041, in coordination with the Application Ul
Controller 1842/1843 (described n detail below) and Other Files 1044/1045, provides that
each Resource Page and/or Resouarce Page Selection is rendered alongside its specific
Resource Data as a Resource displayed in a Browser Window 1812/1813; thus, the
Apphication Controller 1040/1041 may be thought of as what links the files on cach Remote
Resource Page Server 1884 with the Resource Data files on Remote Application Data Server
1806. The Application Controller 1844/1841 in coordination with the Apphication Ul
Controller 1042/1043 and Other Files 1044/1045 also provides the basis for combming the
ordinary/traditional functions of a Browser Apphication and Display Device to create visual
and functional relationships between Resources; thus, the Apphication Controller 1846/1041
also may be thought of as what links one independent Resource to ancther.

[0099] As configured in system 1006/1081, the Application Controller 1040/1041 may
contain or directly access several sub-components, functions, and data structures central to
the functions of the RSPP incloding one or more Array Management Complexes {AMC}s,
cach governing a separate Array Type and its behavior. An AMC utself may contain or
directly access several sub-components, functions, and data structures cendral o the Visual
Designation Process, Array Generation Process, and Array Responsive Action Process. FiGs,
3.4,56,7.8 9 18 11, 12-16, and 17-21 provide visual representations of several of these
sub-components, finctions, and data structures to help clarify their role in the RSPP as
deseribed herein.

[0180] As implied above, an AUT Controller’s 1042/1043 functions often fall between an
AUI and the Application Controller 1840/1641 . These functions may include the following:
1} convey AU inputs to Application Controller 1040/1041 which the Application Controller
can inferpret to build the Application Ul View State and Resource Data Message

corresponding to the mputs to the AUL 23 inform the Application Controller 1840/1041 it is
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ready to receive the Application Ul View State and Resource Data Message; 3} receive the
Application Ul View State and Resource Data Message; and 4) imterpret and execute the
tasks of the Application Ul View State and Resource Data Message, ultimately resulting in
the display of one or more AUls in ong or more Browser Windows 1612/1613. An
Application Ul View State and Resource Data Message may be one or more messages
containing an Application Ul View State {generally, an Application Ul View State is
exccutable code defining and containing the elements useful for the display and fonction of
an AUT), Resource Data, and/or mmstructions aseful for execution and display of a specific
AUI by the AUI Condroller. The Application Ul View State and Resource Data Message may
come in several forms meluding the Dynamic Navigation Ul View State and Resource Data
Message. A Dvnamic Navigation Ul View State and Resource Data Message may be one or
more messages containing the Dynamic Navigation Ul View State {generally, executable
code defining and containing the elements useful for the display and function of a BDNUI),
Resource Data, and/or instructions useful for execution and display of a Resource specific
DNUI by the AUI Controller. The Dynamic Navigation Ul View State and Resource Data
Message is an example of an Application Ul View Staie and Resource Data Message. How it
can be used is described in detail below. The Dynamic Navigation Uf View State and
Resource Data Message is central to multiple implementations of the Navigation Proceass,
variants of the Array Responsive Action Process, and may be used in the Array Generation
Process as well. How it can be used 1s described in detai below.

[0101] The AUI Controller 1642/1043 may represent more than one AUI Controller. For
example, for the descriptions and figures of system 1086 AUT Controller 1042 mayv represent
multiple AUT Controllers including an AUI Controller for cach Tab of an Arrav. Likewise,
for the descrptions and figures of system 1061 AUI Controller 1043 may represent multiple
AUI Controllers including an AU Coutroller for cach Rendered View of an Array.

[0102] A shared Configuration File 10846/1847 and Other Files 1044/1045 are useful to
support many implementations of the Navigation Process, Visual Designation Process, Array
Generation Process, and Array Responsive Action Process. Other Files 1044/1845 may
mehude the following file types: HTML files, ISON files, cascading style sheets (CSS) files,
FavaScript files, image files, audio files, and text files.

[0103] As implied by system 1000/1001, the Application Controller 1840/1841, the AUI
Controller 1042/1043, and Other Files 1044/1045 provide functionality to the Browser
Application 1632/1033. The Application Controller 1644/1041, AUI Controller 1042/1043,

and Other Files 1044/1845 can do so cither by being directly incorporated into the Browser
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Application 1032/1¢33 or by bemg made available for use by the Browser Application as a
set of files that provide additional features or functionalities i association with the Browser
Application. In system 1000/1001, these files are shown as the Extension Files 1048/1045 but
may, as may be understood from the more detailed description below, generally refer to
browser extensions, add-ons, active X controls, web applications (web apps, apps} or any
other program code which is designed to augment an appearance or functionality of the
Browscr Application 1832/1033 in providing the Browser Window 1612/1613 and page and
clements rendered within it. The Background Page 1836/1051, Content Script File(s)
1052/1053, and Cther Files 1054/1055 are outlined with a dotted line and connected with
dashed lines to the Application Controller 1040/1041, AUY Controller 1042/1043, and Other
Files 1044/1045 respectively, to indicate that the Background Page 1050/1851, Content
Script File(s) 1052/1853, and Other Files 1854/1055 provide functions similar to the
functional components with which each is connected by the dashed lines in an alternative
mmplementation of system 1000/1001. That 1s, in the fatter alternative arrangeraent and
mmplementation, the Background Page 1650/1051 would fulfill one or more functions of the
Application Controller 1640/1041; Content Script File(s) 1052/1053 would fulfill one or
more functions of the AUT Controller 1042/1043; and the Other Files 1054/1055 would fulfill
one or more fumctions of the Other Files 1044/1048. The Manifest File 1836/1057 1s outhined
with a dotted line and connected with dashed lines to the Configuration File 1046/1647 . to
mdicate that the Manifest File 1056/1857 can provide an altemative arrangement to and
mmplementation of part or all of Configuration File 1046/1047. That is, m the latter alternative
arrangement and implementation, some or all functions of the Configuration File 1046/1047
may be embodied i the Manifest File 1056/1857.

{0104 As described herein, the Extension Files 1048/1049 may be utilized in the system
1800/1001 to provide additional features or functionalitics in association with the Browser
Application 1632/1033, and thus with respect to the Browser Window 1012/1813. In the
example of system 1084/1801, an Extension Icon 1038/1059 represents an icon that is
provided in conjunction with the Browser Application 1032/1033. The Extension lcon
1658/1659 may be produced by, or m conjunction with, the various Extension Files
1648/1649.

[0185] A browser extension generated by the Extension Files 1848/1849 may generally refer
to a browser extension, add~-on, active X control, web applications {(web app, app) or any
other program code whach is designed to augment an appearance or functionality of the

Browser Application 1032/1833 i providing the Browser Window 1812/1813 and page and
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clements rendered within if. As such, the Extension Files 1048/1049 may include one or more
of various types of files, such as, for example, HTML files, JSON files, CS5 files, JavaScript
files, image files, audio files, text files, or other type of code or content that mav be used to
extend the features and functionalities provided by the Browser Application 1832/1433.
{3886} Some or all of the Extension Files 1048/1049 may be understood to be virtually
mdistinguishable in appearance, structure, and function with respect to otherwise
conventional webpages which might be rendered by the Browser Application 1632/1033.
Such files can use all the functionality of the Browser Application 1832/1033 with respect to
the rendering of webpages. For example, those Extension Files 1648/18492 virtually
mdistinguishable in appearance, structure, and function with respect to otherwise
conventional webpages mav use the various application program imterfaces (APIs) that the
Browser Application 1032/1833 provides to external webpages such as Resource Page 1016.
[0107] In additional examples of the Extension Files 1848/1849, an associated extension may
provide functionality to the Browser Application 1632/1033, such as a browser action to be
mplemented by the Browser Apphcation 1032/1033 when the extension in question 18
relevant to most or all pages to be rendered by the Browser Application 1632/1033 within the
Browser Window 1612/1613.

[0108] Thus, with respect to the simplified example of the system 1000/1001, a browser
action of the Extension Files 1048/1049 may canse the Extension fcon 1058/1659 to appear
within the Browser Window 1012/101 3 essentially independently of the Resource Page 1616,
Further, as is known, other extension functions may be implemented avtomatically in
conjunction with an operation of the Browser Application 1632/1633, ¢ g., in conjunction
with the loading and rendering of the Resource Page 18416, Further, as is known, other
extension functions may be implemented programmatically. That is, for example, an
cxtension may be contigured to execute 1o a manuner that is dependent upon a user's selection
of a feature of the Browser Application 1032/1033. An extension also may be configured so
that can 1t can add multiple functions to the Browser Application 1632/1633 by utilizing one
or more of the implementations described above. For example, an extension may be
configured so that it executes one or more of these functions awtomatically and one or more
of these functions programmatically. Such an exampie is described 1 the figures and text
below.

[0199] In the simplified example of the system 1608/1601, the Extension Files 1048/1049 arc
illustrated as being stored locally to the Local Computing Device 1062, For example, a user

of the Local Computing Device 1002 may program and store the Extension Files 1048/1049
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for use by the Browser Application 16832/1033. In additional or alternative examples,
however, it may be appreciated that some or all of the Extension Files 1648/104% may be
accessed remotely. For example, a particular extension may be packaged within a single
folder or archive that may then be accessed by the Browser Application 1032/1033. For
example, a provider and/or distributor of the Extension Files 1048/1849 {not specifically
tHustrated in the example of system 1081/1081) may construct and package the Extension
Files 1048/1049, and a user of the system 1006/1001 may therchy download and install a
desired extension, including accessing, downloading, and installing the Extension Files
1848/1049 at the Local Computing Device 1002, as shown.

[0110] As mentioned, the Extension Files 1048/1049 include vanous different types of files.
For example, the Extension Files 1848/1049 may mclude a Manifest file 1036/10587 which
contains information about the extenstion, such as, ifs most important files and capabilities
and provides configuration information to the Browser Application 1832/1633 that will affect
the behavior of the extension at runtime. In another example, as illustrated in the example
system 1000/1001, the Extension Files 1048/1049 may mclude a background file or
background page, commonly an HTML page, which s gencrally known to represent an
mvisible page which holds the main logic of the extension, and which may thus run o the
background so as to be always-available in case of some mitiation of a relevant extension
action. In system 1008/1001, the Background Page 1036/1051 fulfills this function {and other
functions} and by doing so, fuifills the role of Application Controller 1640/1841 when
provided. For example, for an extension mstalled on the Local Computing Device 1002 that
meludes the Extension Files 1048/1049, a browser action may be defined o have some affect
on the rendering of the Resource Page 1816 via the Browser Window 10812/1813. Thas, the
Exiension fcon 1658/1059 may represent or be associated with such a browser action, and the
associated Background Page 1050/1051 may be defined by an HTMUL file which has
JavaScript code that controls a behavior of the browser action associated with the Extension
{con 1058/1059.

[0111] It may be appreciated that the Extension Files 1048/1049 may include various other
types of files as well. For example, the Extension Files 1048/1049 may include other types of
HTML pages, such as, for example, an HTML page associated with the browser action
providing a pop-up window in association with the Browser Window 1612/1013. These may
work in coordination with an AUT to provide some of the functions of the Extension Files
§848/1049. Thus, as described, HTML pages and associated code within the Extension Files
1848/1049 may include a background page associated with the Background Page 1056/10531,
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as well as a pop-up page assoctated with a corresponding pop-up file (not specifically
iffustrated in the example of system 1608/1601).

[0112] As dlustrated in the example of system 1000/1001, and as referenced above, the
Extension Files 1048/1849 may nclude, or be associated with Content Script File(s)
1852/1053 which would provide functions of the AUI Controllers 1842/1843. As 1s known,
the Content Script File(s) 1852/1053 may represent, or include, one or more content scripts
that enable an associated extension to mieract with webpages, ¢.g., the Resource Page 1016,
For example, the content script or content scripts of the Content Script File(s) 1032/1033 may
be implemented as JavaScript that executes in the context of a Resource Page 1016 as loaded
mnto the Browser Application 1832/1633. Thercfore, the content script or content scripts of
the Content Script File(s) 1052/1053 may be considered effectually part of a loaded page,
mstead of being considered part of an extenston with which the content script or content
scripts of the Content Scapt File{s) 1852/1853 was packaged.

[0113] Content scripts, gencrally speaking, may be configured to read details of webpages
vistted by the Browser Apphication 1832/1833, and may be further configured to make
changes to such pages. For example, a content script may be configured to read and/or
modify the Page Model (e.g., BOM) 1834 of a Resource Page 1836, The specific process for
this 1s known.

[0114] As described in detail herein, the content script or content scripts of the Content Script
File(s) 1852/1853 may be enabled to communicate with the Background Page 1850 of the
relevant Extension Files 1848/1045 or with other files/pages associated with the Extension
Files 1948/1049. For example, as described m detai or imphied below with respect to FIGs.
26, 27, 28, and 29 the content script or content scripts of the Content Script File(s) 1052 may
be enabled to exchange messages with an associated Background Page 1856, For example,
the content script or content scripts of the Content Script File(s) 1052/1053 mught send such
messages to the associated Background Page 1030/1051 m response to some detected event.
Additionally, the associated Background Page 1858/1851 may be enabled to send a message
to the content script or content scripts of the Content Seript File(s) 1852/1853 to request the
content script or content scripis to change the appearance of the relevant browser page, {e.g..
the Resource Page 1416) in a desired manner. FiGs. 26, 27, 28, and 29 describe mn detail the
message exchange between the content seript or content scripts of the Content Script File{s)
1852 and the associated Background Page 1050 and how 1t is used to result n the display of

an AU, includmg a Dynamic Navigation UL
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[0115] In more specific examples, the content scnipt or content scripts of the Content Script
File(s) 1652/1053 may include JavaScrpt files running in a context of a Resource Page 1616
being rendered. In some example implementations, such as those in FiGs. 26, 27, 28, and 29
the content script or content scripts of the Content Script File(s) 1932 should always, or by
default, be mmjected into a Resource Page 1016 to be loaded. For example, such content script
or content scripts of the Content Script File(s) 1852/1033 may be registered in the Manifest
File 1056/10587 of Extension Files 1048/1049 with the corresponding extension. Further, it
may be appreciated that a given extension may be configured to msert multiple content
scripts mto a Resource Page 1816 during the rendering thereof, where each such content
script may have multiple JavaScripts, or other types of content script content.

[0116] In the example of svstem 1000/1001, the Local Computer Device 1002 s illustrated
as including at least one processor 1060, as well as a non-transitory Computer Readable
Storage Medium 1862, That is, for example, the Local Computing Device 1802 may rely on
WO OF MOTe processors executing in parallel to achieve a desired result. Meanwhile, the non-
transitory Computer Readable Storage Medium 1062 may represent any conventional type of
computer memory which may be used, for example, to store instructions which, when
executed by the at least one processor 1066, cause the Browser Application 1832/1033 and/or
other components of the Local Computing Device 1002 and the Display Device 101010
perform vanous functions, including other relevant functions described herein and the
processes described below ..

[0117] The Servers 1004, 1006 may sinularly comprise at feast one processor and a nog-
transitory computer readable storage medium that stores mstructions that when executed by
the at least one processor causes the at least one processor o perform the functions attributed
to the respective Servers 10804, 1006 described herein.

[0118] in the example of FIGs. 1, 2, 22, 23 24, 25, 26, 27, 28, and 29 clements and
components are iHustrated including discrete functional modules. However, it may be
appreciated that such illustration 1s merely for the sake of example, and that other
unplementations are possible. For example, a single clement or component of the Browser
Apphication 1032/1633 may be implemented by two or more elements or and components.
Conversely, two or more components of the Browser Application 1832/1033 may be
executed using a single component. The Application Controller 1046/1841 and its
embodiment in a Background Page may access these components and may contain or directly
access several sub-components, functions, and data structures not explicitly shown 1o system

JO00/1001. FI1Gs. 3,4, 5.6, 7, 8,8, 18, 11, 12-16, and 17-21 provide non-limiting visual
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representations of several of these components, sub-components, functions, and data
struchires to help clarify their role in RSPP processes utilizing web-based Resources.
However, it should be noted that simular components, functions, and data structures may be
utitized by the RSPP to execute processes with an application acting at a lower, operational
system level that may distinguish between and utilize Resources, including non-web-based
Resources {(e.g. a word processing document, PDF document, spreadsheet, image, ete ), of
multiplc applications on Local Computing Device 1602,

{0739} X is also important to note that the RSPP may generate, manage and govern behavior
for an Arrav composed of any nomber of viewing components inchiding, Browser Windows,
Tabs, or Rendered Views, and their associated Resources. In addition, the RSPP may
generate, manage and govern behavior for multiple Arravs. Furthermore, the RSPP may
generate, manage and govern behavior for multiple Arrays for multiple Armray Types. This
unplics that system 1006/1861 may be composed of “17 mstances of its componenis, sub-
components, functions, and data structures in addition to a first, “17, mstance of cach.

{0120} For the sake of clarity, FIGs. 3, 6, 8, 12-16, 22, 23, 26, 27, 28, and 29 will represent
and follow a “General” example, the focus of which will be an example set of components,
sub-components, functions, and data stractures and elements of a system 1008 that may be
used to gencrate, manage and govern behavior for an Aray Fvpe of two Array Browser
Windows {generally, an Array Browser Wmdow 1s a browser window displayed as part of an
Array and/or recognized by an AMC as a Browser Window of one or more of iis Arrays),
Arrav Tabs (a tab displayed as part of an Array and/or recognized by an AMC as a Tab of
one or more of its Arrays) and a single Array Resource (generally, an Array Resource is a
Resource displaved in an Array) displayved in each. The “General” example 1s similar to but
describes RSPP processes in more general terms than the “Education™ example. Central to the
“General” example is the AMC XY, However, AMC XY and its Array Type provide only a
focal point to help illustrate a single instance of a range of uscful ontcomes the RSPP creates.
The “General” example in no way implies the RSPP and may gencrate, manage and govemn
behavior for only a single, two Browser Window Array Type. As shown above and herem,
several of the figures and descriptions explicitly represent and discuss the existence of one or
more Arrays and Array Types. Still, focusing on how the AMC XY interacts with the other
components, sub-components, functions, and data structures throughout the “General”
cxample ot system 1009 is useful because it may be used as a model for how one may
generate, manage and govern behavior for any number of other Array Types implemented o

arange of systems.
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(0121} FIG. 31s intended to help clanfy several of the concepts and processes described in
this disclosure by providing a visual representation that focuses on a “General” example of
many of an Array Management Complex’s (AMCY’s functional components deseribed herein,
specifically those of an AMC XY 1064, This figure does not represent the exact form in
which this AMC or data referenced within will exist within etther the Application Controller
1448 or the Resource Data Set 1026 and/or Other Data Set 1028, The figure’s purpose is to
show m a consolidated and organized list, examples of the data, handlers, and other logic that
may constitute an AMC and are referred to one or more times in this disclosure. As shown,
an example of data that may be meluded with or made accessible to an AMC, AMC XY 1064
in this case, may inchude the following: Pane Lavout 1, 2 1066 (generally, a Pane Layoutis a
layout of one or more Panes; Pane Layout 1066 is described in detail in FIGs. 6 and 8) and
assoctated Pane Configuration Parameters (PCP)s 1068a (gencrally, PCPs may be
dimensional data that may include values and/or references defining a Pane’s posttion and
size; PCPs 1968a arc described 1 detail in F1Gs. 6 and 8), Visual Designator X 1678, Visual
Designator Y 1872, Tab Data Set 1874 (generally, a Tab Data Set may be one or more data
structures contaiming Tab Data Attributes (generally, Tab Data Attributes are attributes
associated with a Tab in a Tab Data Set; Tab Data Attributes may mclude Tab ID, Browser
Window 1D, Resource 1D, and Visual Designator) for Tabs open in a Browser Application;
the Tab Data Set 1874 may be used as part of a Tab Data Management System {TDMS) to
help track which Tabs display the Rescurces and carry out the functions of an Array; an
example of how a Tab Data Sctis used in a TDMS is described in detail in FiGs. 12-16), and
Resource Data Set 1026, As shown, the AMC XY 1664 may include the following handlers:
one or more General Tab and Browser Window Event handlers 1676 {gencrally, General Tab
and Browser Window Event handlers may be one or more handlers responsible for tracking
events that may nclude Browser Window and/or Tab creation, Browser Window and/or Tab
closing, and URI change}, Array Tab tracking handiers 1678 (generally, an Array Tab
tracking handler may be one or more handlers responsible for tracking an AMC s Tab Data
Attribute Seis (generally, a Tab Data Attribute Set may be the Tab Data Atiributes associated
with a Tab) similar to what 1s described i FiGs. 12-16), Array Generation Message {(AGM)
handlers 1088 (generally, an AGM handler 1s one or more handlers that receives an Array
Gengeration Message (AGM) {generally, an AGM may be a message, triggered by an Array
Generation Event initiating an Array Generation Process, that may continue the Array
Generation Process upon reception by the AMC; the Array Generation Message may nclude

1} one or more Resource 1Ds and/or the Browser Window 1Ds and/or Tab 1Ds and/or
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Rendered View IDs to be included in the mtended Array and 2} information indicating to the
AMUC 10 generate and manage the mtended Array; an AGM may include all, part, or none of a
Resource Payload’s elements, including a Resource’s Visual Designator, for one or more
Resource 1Ds conveved in the AGM)), and Event X AMH 10882 (generally, an Event X AMH
may be one or more Array Management Handlers (AMH)s that receives an Event X Message
and may initiate an Array Responsive Action Process; more gencrally, an AMH may be a
handier used n the generation, management, and governing of the behavior of one or more
Arravs). As shown, an AMC may inclade the following other functions and logic: Resource ~
Pane Visual Designator Matching 1084 (the matching of a Pane and Resource by virtue of
cach being associated with a conunon Visual Designator; Resource — Panc Visual Designator
Matching 1084 1s described in greater detail m FIG. 11), and Browser Window sizing and
positioning 1086

1722} To provide additional context for the description above, the following relates the
mformation elements shown i FIG. 3 1o those of the “Education” example: the AMC XY
1064 would be termed the AMC FC, to indicate that the AMC FC generates, manages, and
governs the behavior of an Array associated with the Visual Designators Focuas or Context; a
Resource assoctated with Focus would be displaved on a Pane L, the left half of the Client
Area 1039 of the Dhsplay Device 1818; a Resource associated with Context would be
displayved on a Pane R, the nght half of the Chient Arca of the Display Device (while cach
Pane 15 associated fo a specific Visual Designator in the “General” and “Education™ examaples
herein, these relationships can be altered for a given AMC. For example, for AMC FC the
Visual Designator Focus could be associated with Pane R and the Visual Designator Context
could be associated with Pane L, thus, switching the side of the Display Device on which
cach Resource of the Array is displayed. In such a case, the same AMC FC might be better
termed AMC CF. Likewise, a similar switch in the “General” example might make AMC XY
1864 better termed AMC YX) The Pane Layout 1,2 1066 and PCPs 1068a would be the
Pane Layout LR, composed of Pane L and Pane R defined by PCPs 1068a; the Tab Data Set
would be a Tab Data Set 1874 similar to that in the Tab Data St 1074a of FiGs. 12-16; the
Resource Data Set 1426 would include a Resource 1D Data Set 1888 (shown and discussed in
detar in FIG. 103; the General Tab and Browser Window Event handlers 1676 would be
those associated with the Tab Data Management System (FDMS) such as the TDMS
described 1o detail for the Tab Data Set 1974a of FiGs. 12-16; the Array Tab tracking handler
1878 would be responsible for tracking an AMC FC’s Tab Data Attubute Sets similar to what
1s described m the Tab Data Set FIGs. 12-16; the AGM handler 1088 would receive one or
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more AGMas; the Event X AMH 1682 could be that responsible for initiating (epon receiving
a Navigate Message that continues a Navigation Process or other navigation process, from the
third and fourth Resources associated with the Group Education, Sub-Group Ancient Rome,
and Focus) an Array Responsive Action Process that initiates a navigation from the first
Resource {one or more Google Map Views of the Colosseum) associated with the Group
Education, Sub-Group Ancient Rome, third Focus Resource {a chapter of an e Textbook on
Roman Engincering), and Context Visual Designator, to the first Resource {one or more
Google Map Views of the Roman Fonum} associated with the Group Education, Sub-Group
Ancient Rome, fourth Focus Resource {(an educational video on the Roman Forum), and
Context Visual Designator; the Resource — Pane VI “matching” 1984 function would
perform the function shown in the “matching” figure discussed below; and the Browser
Window sizing and positioning 1086 function would size and position each Resource
associated with Group Education, Sub-Group Ancient Rome, and Focus Visual Designator to
the Panc L on the left half of the Client Arca of the Display Device and size and position cach
Resource associated with Group Education, Sub-Group Ancient Rome, a Resource associated
with Focus Resource, and Context Visual Designator to the Pane R on the right half of the
Client Arca of the Display Device.

[0123] FIG. 4 shows how some of the functional components of the Array Management
Complex of the “General” example of FIG. 3 of system 1608 may be shightly modified to
those of system 1801, As shown, an example of data that may be included with or made
accessible to an AMC, AMC XY 1065 in this case, may include the following: Pane Lavout
1, 2 1667 and associated PCPs 186%a, Visual Designator X 1678, Visual Designator Y 1072,
Rendered View Data Set 1075 {described in detai] in FiGs. 17-21), and Resource Data Set
1626. As FIG. 9 will show, the Pane Layout 1, 2 1867 and associated PCPs 16693 differ from
Pane Layout 1, 2 1866 and associated PCPs 1068a primarily because the former define Panes
as arcas within the Canvas Area 1031 of a single Browser Window 1013 while the latter
define Panes as arcas within the Client Area 103¢. As shown. the AM{C XY 1665 (or any
AMC) may include the following handlers: one or more General Rendered View, Tab, and
Browser Window Event handlers 1877, Array Rendered View tracking handlers 1479, AGM
handlers 1081, and Event X AMH 1083, These components differ from those of the
“General” example primanly by adding an additional tracking laver and data clement to take
into account the presence of more than one Rendered View and the simultancous display of
the latter Rendered Views™ Resources within a single Browser Window 1813, As shown, an

AMC may include the following other functions and logic: Resource — Pane Visual
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Designator Matching 1085 and Rendered View sizing and positioning 1087. These
compeonents differ from those of the “General” example primanly to account for their use of
Panes defined within the Canvas Arca 1031 of a single Browser Window 1013 rather than
Panes defined by the entire Client Area 1030 of Display Device 1618,

[(3124] FIG. S 1s intended to help clanify several of the concepts and processes described in
this disclosure by providing a visual representation that focuses on a “General” example of
Visual Designators residing in a Visual Designator Data 14998 data structure that may be
directly in and/or accessible by the AMC XY 1064. This figure is provided for the sake of
clartty and does not imply that Visual Designators muist exist as a single data stracture. The
Visual Designators may be made available for use by the Application Countroller 1040 and
AMC XY 1064 in a vanety ways including the following: as part of multiple data structures
within the Resource Data Set 1026, as part of the AMC XY 1064 and/or Application
Controller 1640 code itself

[0125] To provide additional context for the description above, the following relates the
mformation elements shown in FIG. 5 1o those of the “Education” example described
throughout this disclosure: the Visual Designator X 1870 would correspond to the Visual
Designator Focus; the Visual Designator Y 1872 would correspond to the Visual Designator
Context.

10126} FIG. 6 is intended to help clarify several of the concepts and processes described in
this disclosare by providing a visual representation that focuses on a “General” example of
how PCPs may exast and define Panes of a Pane Lavout and each of those Panes may be
associated with a Visual Designator (X or Y. As shown, each Pane, Pane 1 1092 and Pane 2
1894 is defined by both Position and Size PCPs. The “x” and *v” coordmates of cach are
meant to provide a non-limiting visual representation of the concept of the Position and Size
parameters that may be used to define a Pane 1 the Client Area 1030 of a Display Device
§418. Position and Size can be calculated using a variety of variables and Display Device
attributes and may be represented in a code base by characters other than “x7 or *y™; the “x”
and “y” coordinates are in no way related to the "X and Y™ of Visual Designators X 1478
and Y 1472

[0127] Also, this example does not imply that PCPs must exist in the same form or structure
shown i thig figure. The PCPs may be made available for use by the AMC XY 1864 ina
variety ways including the following: as part of multiple data structures within the Resource
Data Sct 1826 as part of onc or more structures within the Apphication Controller 1046

and/or AMC XY 1864 code itself
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[0128] PCPs may be composed of variables and Display Device attributes, PCPs define
Panes, and Panes may be associated with one or more Visual Designators. The PLPs
represented here also may be altered both in form and number.

[0129] it is important to note that the RSPP includes processes similar to the Array
QGeneration Process and Array Responsive Action Process in which a Visual Designator may
be the PCPs of a Pane itseif

[0130] To provide additional context for the description in the preceding paragraphs, the
following relates the information elements shown i FIG. 6 1o those of the “Education”
example deseribed carlier in this disclosure: Pane 1 1092 would correspond to Pane L and the
left half of the Client Area of the Displav Device; the Visual Designator X 1878 with which
Panc 1 is associated would correspond to the Visual Designator Focus; Panc 2 1094 would
correspond to Pane R and the right half of the Chient Area of the Display Device; the Visual
Diesignator Y 1872 with which Pane 2 15 associated would correspond to the Visual
Designator Context.

[0131] FIG. 7 shows how the PCPs and Panes of the “General” example of FIG. 6 of system
1609 may be shightly moditied to those of system 1881, the association of the PCPs and
Panes with Visual Designators does not need to change.

[0132] As shown, each Pane, Panc 1 1093 and Pane 2 1095, may be defined by both Position
and Size PCPs. The “x” and “y” coordinates of each are meant to provide a non-limiting
visual representation of the concept of the Position and 5ize parameters that may be used to
define a Pane in the Canvas Area 1031 of a Browser Window 1613 of Display Device 1818,
Position and Size can be calculated using a varicty of vanables including those necessary to
programmatically reposition and/or resize each Pane as the Browser Widow 1013 1s
repositioned and/or resized so that each Pane represents a relative portion of the Canvas Area
1031 rather than a fixed portion of the Display Device 1818, For example, as the Canvas
Arca 1031 of Browser Window 1013 decreases i width and height, the vanables of the
parameters represented by the “x” and “v” coordinates in FIG. 7 may be used to affect a
corresponding resize of the width and height of Pane 1 1093 and Panc 2 1095, Doing so
would cnsure that cach Pane mamtains the same relative position and size within the
available Canvas Area 1031 before and after a resize of Browser Window 1813, Asin FIG. 6
the PCP variables and attributes mav be represented in a code base by characters other than
)7 or “y7; and the “x” and “v” coordinates are in no way related to the Visual Designators X

1870 and Y 1972
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[0133] FIG. 8 1s intended to help clanfy several of the concepts and processes described
this disclosure by providing a visual representation that focuses on a “General” example of
how Panes may detine arcas on Display Device 1816 by virtue of cach Pane’s PCPs. As
shown in this figure, it may be desirable to configure an Array of two Panes with cach Pane
ooecupying half of the Client Arca 108306 of the Display Device 1618, To ensure cach Pane
oocupies “half” of the Client Area 103¢ of any Display Device 1819, it may be desirable to
make the Position and Size parameters dependent on one or more attributes, including screen
pixel location of the Display Dievice on which the Array will be displayed so that the Position
and Size may vary between Display Devices as necded. PCPs can be caleulated
progranunatically so that the Array Panes’ Position and Size varv with the size, quality, and
number of the user’s Display Device in order to provide an Arrav in which Panes maintain a
consistent relative position and size across Display Bevices. In this figure, Pane 1 1092 is
defined by the PCP coordinates associated with Pane 1 1n FIG. 6 and Pane 2 1994 is defined
by the PCP coordinates associated with Pane 2 in FIG. 6. It is important to note that cach
Pane Layout may be altered both in form and number of Panes and that more than one Pane
Layout may be made available to one or more AMCs. For example, Pane Layout 1, 2 1066
may be altered so that Pane 1 1092 and Panc 2 1094 cach compose less than half of the Chent
Area 1030 of the Dhsplav Device 1018; also, another Pane Lavout, Pane Layout 1, 2, 3 may
exist that fits Panc 1 to the left half, Pance 2 to the right top half, and Pane 3 to the bottom
right half of the Client Area of the Display Device; the latter Pane Layout 1, 2, 3 maybe
assoctated with an AMC ZY'X. There arc many possible configurations including those that
mclude multiple display devices.

[0134] To provide additional context for the description above, the following relates the
mformation elements shown in FIG. 8 to those of the “Education” example described
throughout this disclosure: Panc 1 1992 would correspond to Pane L and the left half of the
Client Arca of the Display Device and constitute one Pane of the Pane Layout L, R of the
Array 1o be generated and managed by the AMC FC; Panc 2 1094 would correspond to Pane
R and the right half of the Client Area of the Display Device and constitute one Pane of the
Pane Layout L, R of the Array to be generated and managed by the AMC FC.

[0135] FIG. 9 shows how the PCPs and Panes of the “General” example of system 1060 of
FIG. 8 may be slightly modified to those of system 1001, FIG. 9 provides a visual
representation of an example of how Pancs may define arcas on the Canvas Arca 1831 of 3
Browser Window 1813 of Display Device 1810 by virtue of each Pane’s PCPs. As shown in

this figure, it may be desirable to configure an Array of two Panes with cach Pane occupying
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half of the Canvas Area 1031 of the Browser Window 1613 of Display Device 1618, To
ensure each Pane occupies “half” of the Canvas Area 1631, it may be desirable to make the
Position and Size parameters dependent on one or more variables and/or attributes, including
the size and position of the Canvas Area of the Browser Window 1013 m which the Array
will be displaved. PCPs can be calculated programmatically so that the Array Panes” Position
and Size vary with the those of the Browser Window 1613 in order to provide an Array in
which Pancs maintain a consistent relative position and size. In this figure, Pane 1 1093 is
defined by the PCP coordinates associated with Pane 1 in FIG. 7 and Pane 2 1095 is defined
by the PCP coordinates associated with Panc 2 in FIG. 7. It is important to noie that cach
Pane Lavout may be altered both in form and number of Panes and that more than one Panc
Lavout may be made available to one or more AMCs. There are many possible
configurations including those that include multiple display devices.

(736} FIG. 10 is intended to help clarify several of the concepts and processes described in
this disclosure by providing a visual representation that focuses on a “General” example of a
Resource 1D Data Set 1088 structure and how a Resource of a Resource Set may exist and be
associated with a Visual Designator and associated with a Pane defined by PCPs. The
Rescurce Data attributes listed under cach Resource “17, are those Resource 1D Data
Attributes commonly part of each Resource’s Resource 1D Data Atiribute Set. However, this
exarmnple does not imply that the Resource ID Data Attributes shown in this figare must exast
i the form and structure of a Resource 1D Data Attribute Set. There are a number of ways in
which the Resource 11 Data Atiributes shown in this figure may be organized, structured, and
made available to the Application Controller and AMC XY as part of the Resource Data Set
1026 for use in the RSPP. Each Resource of a Resource Set may be associated with a Visual
Designator that has been associated with 3 Pane defined by PCPs. As noted, the RSPP
mcludes processes similar to the Array Generation Process and Array Responsive Action
Process in which a Visual Designator may be the PCPs of a Pane 1tself

10837} In this “General” example, each Resource associated with a Visual Designator Y is
associated with a specific Resource associated with a Visual Designator X, For example,
there is a Resource 3 with the Resource Data attributes: Resource 1D 3, URI 5, Group i, Tag
1A, and VD X Also, there is a Resource § with the Resource Data attributes: Besource 1D 5,
URL 7, Group 1, Tag 1A, Resource 3, and VD Y. For another example there is a Resource 4
with the Resource Data attributes: Resource 1D 4, URI 6, Group 1. Tag 1A, and VD X Also,
there is a Resource 6 with the Resource Data attributes: Resource 1D 6, URI &, Group 1, Tag

1A, Resource 4, and VD Y. As shown, Resource 5 has been associated with Resource 3 and,

jos]
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as such, has been given the attribute Resource 3 indicating it is associated with that specific
Rescurce; Resource 3 is not given the attribute Resource 5. However, sach set of Resources
associated with a Visual Designator do not have to be linked to a specific Resource within the
Resource Set that has been associated with a different Visual Designator. For example,
Resources 5 and 6 still counld be associated with a Visual Designator Y for Group 1, Sub-
Group Tag TA by removing the linkage of each to Resource 3 and Rescurce 4, respectively.
More generally, cach Resource of a Resource Sct may be associated with a Visual Designator
that has been associated with a Pane defined by PCPs.

[0138] To provide additional context for the deseription above, the following relates the
mformation clements shown in FIG. 10 1o those of the “Education” exarmple described
throughout this disclosure: Resource 3 could correspond to the chapter of an eTextbook on
Roman Engineering; Resource 37s Visual Designator X would be a Visual Designator Foeus;
Resource 4 could correspond to the educational video on the Roman Foram; Resource 47s
Visual Designator X would be a Visual Designator Focus; Resource 5 could correspond to
the one or more Google Map Strect views of the Colosseum and be linked to Resource 3;
Resource 573 Visoal Designator Y would be a Visual Designator Context; Resource 6 could
correspond to the one or more Google Map Strect views of the Roman Forum and be linked
to Resource 4; Resource 6's Visual Designator Y would be a Visual Designator Context,
10139] FIG. 11 is intended to help clanfy several of the concepts and processes described m
this disclosure by providing a visual representation that focuses on a “General” example of
AMC XY 1064 having matched Resources of a Resource Set, cach with a Pane of a Pane
Lavout defined by PCPs by virtue of the Visual Designators cach Resource - Pane Pair has in
common. This figure does not represent how this data would exist within either the
Application Controller 1648, AMC XY 1064 or the Resource Data Set 1826. For example,
Resource 1D may be used in place of the concept of a Resource to affect the “matching” of a
Resource and Pane by virtue of a common Visual Designator. Instead, the figure is meant fo
clartfy that the function of “matching”™ Resources of a Resource Set and Panes of a Pane
Layout may be carried out by the AMC. Ag noted, the RSPP may inclode processes simlar to
the Array Generation Process and Array Responsive Action Process in which a Visual
Designator may be the PCPs of a Pane itself. In such a case, a component, similar in fonction
to an AMC, may utilize a Visual Designator, or the immediate association between a
Rescurce and a Pane, directlv to affect the intended positioning of a Resource to a Panc of the
Client Arca 10390 (or, using the components of system 1081, to a Pane of the Canvas Area

1831 of Browser Window 1413},
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[0140] To provide additional context for the description above, the following relates the
mformation elements shown in FIG. 11 to those of the “Education” example described
throughout this disclosure: Resource 3 could correspond to the chapter of an ¢ Textbook on
Roman Engimeering; Resource 37s Visual Designator X would be a Visual Designator Focus;
Pane L would correspond to the left half of the Client Area of the Display Device and
constitute one Pane of the Pane Layout LR of the Armay to be generated and managed by the
AMC FC; the chapter of an eTextbook on Roman Engineering would be associated with the
left half of the Client Area of the Display Device through “matching” by the AMC FC;
Resource § could correspond to the one or more Google Map Street views of the Colosseum
and be linked to Resource 3; Resource 57s Visual Designator Y would be a Visual Designator
Context; Pane R would correspond to the night half of the Client Area of the Display Device
and constitute one Pane of the Pane Layvout LR of the Array to be gencrated and managed by
the AMC FC; the one or more Google Map Street views of the Colosseum would be
associated with the right halt of the Chient Area of the Display Device through “matching” by
the AMC FC.

(0141} FIGs. 12, 13, 14, 15, 16, arc intended to help clanfy several of the concepts and
processes associated with the use of a Tab Data Management System (TDMS) inn one or more
varianis of the Arrav Generation Process and Array Responsive Action Process by providing
a visual representation that focuses on a “General” example based on system 1006
components of how a TDMS may exist and 1 coordination with one or more AMCs,
mcluding an AMC XY 1064, accomplish goals including the foliowing three: 1) reducing the
number of tabs and browser windows open and displaved in a Display Device 1618 at a given
time; 2} reducing the processing burden on the Local Computing Device 1802; and 3)
reducing mstances of code used for one or more vanants of the Array Generation Process and
Array Responsive Action Process and thus, the burden on initial development and subsequent
maintenance of the code base.

[3142] In one of its simplest forms, the Array Generation Process, using the components of
system 1000, may generate an Array by generating a new tab and browser window for each
Arrav Resource of an Array. fn circumstances i which Arrav goneration occurs mfrequently
and/or the number of possibie Arrays and/or Array Types (in terms of Pane Lavout, Array
Type behavior, ete.) is imited to one or a fow, a less robust or no TDMS may be desirable.
However, as the frequency of Array gencration and/or the number of possible Arrays and/or
Array Types increases, a more robust TDMS becomes mcreasingly important in order to

accomplish the three goals stated above.
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[0143] A TDMS may exist and in coordination with one or more AMCs, including an AMC
XY 1064, accomplish the three goals mentioned above while providing the Application
Controller the ability to generate and manage multiple Array Types and Instances. As shown
mn each figure, there are several data clements the TDMS can mncorporate into a Tab Data Set
1874, In this “General” example showing Tab Data Set 16744, cach column of data elements
has a header, Tab ™47, with seven data elements listed vnder it. Each Tab “17 represents a
single Tab 1614 open in a Browser Application 1632, The seven data elements vnder Tab 57
are its Tab Data Attributes. The set of seven Tab Data Attributes are collectively a Tab Data
Attribute Set {the seven Tab Data Attributes listed do not imply that Tab Data Atinbutes must
be limited to these seven). For example, Tab “37°s Tab Data Attribute Set, third from the lefi
on the top row of FIG. 14, shows the following Tab Data Attributes for Tab “37: Tab 1D 3,
Window 1D 1, Resource 1D 3, VD X, Related Tab 1D 15, None, and AMC ID XY . Tab ID 3
1s the Tab 1D assigned to Tab “37 by the Browser Application 1432, Resource 1D 3 is the
Resource 1D of the Resource displayed in Tab “37. Window (D 1 15 the Window 1 assigned
to the Browser Window 1012 in which Tab “37 15 displaved. VD X is the Visual Designator
assoctated with Resource 3. Related Tab 1D 15 1s the Tab 1D of the Tab displaying the sccond
Resource of the Array of which Resource 3 of Tab 37 is a part. None indicates there is not
another related Tab in the Array of which Resource 3 of Tab 37 18 a part. AMC ID XY isthe
attribute that mdicates both that a Tab is part of an existing Array and which AMC is
managing the existing Array; the XY is meant to represent that the AMC managing the Array
1s one¢ managing an Array with two Visual Designators, X and Y, cach of which may
correspond 1o a single Pane of the Array’s Pane Lavout and a Resource of a Resource Set. As
mdicated, Tab “157 is the second Array Tab of the Array of which Tab “37 and Tab “157 are
apart. As shown in FIG. 14, Tab “157 displays Resource 5 which is associated with the VD
Y and Tab 1D 3 of Tab *3”.

[0144] FIG. 12: During the hifecycle of a Tab, the Tab Data Attributes will be formed and
updated by the TDMS. In this example, the TDMS is assumed to be a set of shared handlers
and logical components from one or more AMCs, inchuding AMC XY 1064, As shown i
this figure, Tab “37 comes nto existence displaying a page of a non-Resource URL The
TDMS may contain one or more handlers that listen for and capture Tab creation events.
Upon receiving the Tab 1D (Tab 1D 3} and Browser Window 1D {(Window ID 1) assigned to
the newly created Tab, the TDMS can respond by creating a new Tab Data Attribute Set and
writing Tab ID 3 and Window 1 to the Tab ID and Window 1D Tab Data Atinbutes,

respectively. In this example, Tab “37 mitially displays the page of a non-Resource URL
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www.google.com. As implied in this figure, the Application Controlier 1848 and/or AMC,
mchiding AMC XY 1864, can retrieve and/or receive the URJ of Tab “37, and check the URI
against the URIs of existing Resources. In the case where the URI 1s found to be a non-
Resource URI, as in this example, the TDMS may write the URT to the Tab Data Attribuie
set. Becawse Tab “37 displays a Non-Array, non-Resource, there are no Tab Data Attributes
for Visual Designator or related tabs at this point.

[145] The last Tab Data Atiribute shown is TNAT. In order to minunuze the number of open
tabs, an AMC may recognize Targeted Non-Asray Tabs {TNAT)s. Fach AMC may have
anique criteria for determining what tabs will constitute that AMC s TNATs. For example,
one AMC may target only tabs displaying a page of a URI of an email provider or a Non-
Array Tab displaying the same Resource as an Array Tab while another AMC may target
only tabs displaving www google.com or a Non-Array Tab displaying the same Resourcs as
an Array Tab. The “General” example for this figure assumes that each AMC has the same
criteria for determining a TNAT and only target tabs displaving www.google.com or a Non-
Agrav Tab displaying the same Resource as an Array Tab. Therefore, as shown in this figure,
Tab *“377s mnial URI, www google com, gets recognized as that of 3 TNAT and has that
attribute writicn to i#ts Tab Data Attnbutes. In this figure, Tab “137s Tab Data Attributes arc
the same as those of Tab “37.

{0146} FIG. 13; Later in Tab “377s lifecycle its URI might change to that of a Resource UR],
such as one of Resource 3's URIs. The Application Controller 1840 and/or AMC, ncluding
AMC XY 1064, can receive indications of and respond to the URI change event by checking
the Tab’s new URI against existing Resource URIs and replacing the existing Tab’s former
URL www.google.com, with the URI and/or Resource 1D identifving the URI as that of an
existing Resource. In this case, Tab “37s URI changes to a URI of Resource 1D 3 and has
that 1D written to tts Tab Data Attribute Set. Once the page of the URI displayed has been
determined to be that of a Resource, the TDMS, Application Controiler 1840 and/or AMC,
melading AMC XY 1864, can retricve the one or more Visual Designators associated with
the Resource 1D and write this Visual Designator ag a Tab Data Attribute. In this example,
the Visual Designator is VD X Because Tab 37 displays a Non-Arvray Resource, Tab *37
does not have Tab Data Attributes for related tabs or an AMC. Tab “377s TNAT attribute gets
removed because Tab “37 no longer meets the TNAT criteria of the AMCs. However, Tab
“157, still displaying www.google.com, remams a TNAT and as a TNAT maybe targeted by
an AMC during an Array Generation Process. The following figure, FIG. 14, assumes an

Array Generation Process is imtiated for AMC XY 1064
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[0147] FIG. 14: Frequently, and as assumed in this example, Arrays may be gencrated from
an Application Ul in a displayed Resource Page. The tab displaying a Resource Page and
Application Ul from which an Array Generation Event and AGM is initiated may be
specified n the AGM as one to be included in the Array to be created, managed, and whose
behavior may be governed by the AMC; the latter is assumed 10 this example as well and,
thus, the AMC XY 1064 writes its 1D, AMC ID XY, as a Tab Data Attribute of Tab “37,
acknowledging that Tab *3” is one of the tabs AMC XY 1064 will manage and govern during
the lifecycle of the Array it will manage. AMC XY 1064 may also retricve Tab “377s
Resource 1D, Resource ID 3, and Visval Designator, VD X This example assumes that the
Resources associated with VD Y are associated to the Resources associated with VD X (this
relationship is the same as that between Resources associated with Focus (VD X)) and
Resources associated with Context (VDY) as discussed in the “Education” example used
throughout this disclosure}. Therefore, upon receiving Resource 1D 3, the AME XY 1864 can
understand that 1t will need to retrieve the Resource 11D and Visual Designator for a Resource
assoctated with Resource 3. The AMC XY 1864 may first retrieve the Resource 1D of one of
Resource 37s related Resources by qacerying the Resource Data Set 1026 which contains this
mformation for Resource 3. Once this Resource 113 is received the AMC XY 1064 can then
retrieve the Visual Designator from the latter Resource 11s Resource Data in the Resource
Data Set 1826, This example assumes the Resource 1D 15 Resource ID 5 and its Visual
Designator is Y. Upon receiving the information defining what Resource and Visual
Designator the AMC XY 1664 will need to complete its Array, the AMC XY may guery the
Tab Data Set 1074a to determine whether a TNAT (either a Non-Asray Tab exists displaying
Resource 1D 5 or www google.com) exists that it can use as the second tab of its Amay to
avoid needlessly generating a new tab. In this case, such a query identifies Tab “157 as a
TNAT and returns that information to the AMC XY 1064. The Application Controller 1040
and/or AMC XY 1064 may then affect the process to change Tab “157s displaved page o
that of the page of the URI of Resource 5 and mcorporate Tab “157 into the Array containing
Tab “37, ultimately writing to Tab “157"s Tab Data Attributes the AMC XY s D, AMC ID
XY . In addition, in order to differentiate the Array containing Tabs “3” and “15” from
another AMC XY Array (such as that containing Tabs “57 and “87), the AMC XY 1064 can
also wrte to Tab “377s Tab Data Attribute Set that it 1s related to Tab “157 and to Tab “157"s
Tab Data Attabute Set that it is related to Tab “37.

{0748} The Tab Data Atinbute Sets for Tab “3” and “157 in thus figure reflect that the Aray

QGeneration Process has completed for Tab 37 and Tab “157. For the next figure it is

40



WO 2017/074963 PCT/US2016/058720

important to note that i this figure Tab “4” displays the Resource Page of a URI of Resource
1D 4 which is associated with VI X that Tab 167 displays the Resource Page of a URI of
Resource 1D 6 which is associated with VD 'Y, and neither Tab “4” nor 167 have been
assigned a TNAT attribute.

{(3149] FIG. 15: This figure assumes that some time after the Array Generation Process has
been completed for Tab *37 and “157, an Array Respounsive Action Process 18 initiated for the
Arrav by affecting a Navigation Process or other navigation process in Tab “3” from the
Resource Page of a URI of Resource 1D 3 to the Resource Page of a URI of Resource 1D 4.
Because, i this example, the Resources in the Array associated with VB Y are associated
with a specific Resource in the Array associated with VD X, the navigation from a URI of
Resource 1D 3 to that of a URI of Resource 1D 4 affects a responsive Navigation Process or
other navigation process in Tab “157 from the URI of Resource 1D 5 which s associated
spacifically to Resource 1D 3 to that of a URI of Rescurce 1D 6 which is associated
specifically 1o Resource 1D 4. As the events occur that generate data clements constituting the
Tab Data Attributes for the Tab Data Attribute Sets for Tab “37 and Tab “157, each may be
written to the Tab Pata Set, updating the Tab Data Set to reflect the current state of cach Tab,
its displaved Resource, and the relationship of both to the Array of which they are a part.
[0150] The Tab Data for Tab “3” and “157 in FIG. 15 reflects that the Arrav Responsive
Action Process has completed for Tab “3” and Tab ©157. Ths figure also shows Tab “4” and
“16” both now have become TNAT. The reason for the latter being that ¢cach tab now
displays a Non-Array Resource that is the same as an Array Resource; Tab 47 displays a
Resource Page of the URI of Resource 1D 4 which, for this example, 1s the same Resource
Page of the URI of Resource 1D 4 displayed 1o Tab “37; Tab <167 displays a Resource Page
of the URI of Resource [ 6 which, for this example, is the same Resource Page of the UR]
of Resource 1D 6 displayed in Tab *157.

[0151] FIG. 16: This figure shows Tab “15” has been deleted and replaced in the Array
goverming Tab “37 with Tab “167, formerly a TNAT. Tab “37 now reflects that it 1s related to
Tab “16” and Tab “167 reflects that it is now related to Tab “37.

[0152] As described, during onc or more variants of both the Array Generation Process and
Arrav Responsive Action Process a TDMS i coordmation with one or more AMCs may
track and manage the tabs of one or more Arrays of one or more Array Types while reducing
1} the number of tabs and browser windows open and displayed in a Display Device 1810 at
a given time; 2) the processing burden on the Local Computing Device 1002; and 3)

mstances of code used for one or more vanants of the Array Generation Process and Array
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Responsive Action Process and thus, the borden on initial development and subsequent
maintenance of the code base. As noted, the RSPP may inchude processes similar to the Array
Generation Process and Array Responsive Action Process in which a Visual Designator may
be the PCPs of a Pane itself. Also as noted, n such a case, a component, sinular in function to
an AMC, may utilize a Visual Designator, or the immediate association between a Resource
and a Pane, directly to affect the intended positioning of a Resource to a Pane of the Client
Area 1030, During the processes similar to the Array Generation Process and Array
Responsive Action Process in which a Visual Designator may be the PCPs of 2 Panc itself,
this component, in coordination with a TDMS variant similar to the example TDMS
described 1 FIGs. 12-16, may track and manage the tabs of one or more groups of
Resources.

{7153} FiGs. 17, 18, 18, 20, 21, arc intended to help clanify several of the concepts and
processes associated with the use of a Rendered View Data Management System (RVDMS)
m one or more variants of the Array Generation Process and Array Responsive Action
Process by providing a visual representation that focuscs on an example based on system
1801 components of how a RVEMS may exist and in coordination with one or more AMCs,
mcluding an AMC XY 1065, accomplish goals including the following three: 1) reducing the
number of Rendered Views, tabs, and browser windows open and displaved n a Display
Device 1810 at a given time; 23 reducing the processing burden on the Local Computing
Device 18082, and 3) reducing instances of code used for one or more variants of the Array
Generation Process and Array Responsive Action Process and thus, the burden on initial
development and subsequent maintenance of the code base.

[0154] In onc of its simplest forms, the Array Generation Process, using the components of
system 1061, may gencrate an Array by generating either a new Rendered View within a
single browser window for cach Array Rendered View of an Array or a new browser window
and/or tab for cach Array Tab of an Amav. In circumstances in which Array generation
gecurs infrequently and/or the number of possible Arravs and/or Array Types (in terms of
Pane Layout, Arrayv Tvpe behavior, etc.) is limited to one or a few, a less robust or no
RVDMS may be desirable. However, as the frequency of Array generation and/or the number
of possible Arrays and/or Array Types increases, a more robust RVBMS becomes
mereasingly important in order to accomplish the three goals stated above.

[0155] A RVDMS may exist and in coordination with one or more AMCs, mncluding an
AMC XY 1065, accomplish the three goals mentioned above while providing the Application

Controller the ability to generate and manage multiple Array Types and Instances. As shown
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in cach figare, there are several data elements the RVDMS can incorporate into a Rendered

View Data Set 1075, In this example showing Rendered View Data Set 1875a, each column

(3384} (25831
1 1

of data clements has a header, RV *17, with cight data clements listed under it. Each RV
represents a single Rendered View of a Browser Application 1033, The eight data clements
under RV “t” are its Rendered View Data Attributes. The set of eight Rendered View Data
Atiributes are collectively a Rendered View Data Atinibute Set (the eight Rendered View
Data Attributes listed do not iroply that Rendered View Data Attributes must be limited to
these eight). For example, RV *377s Rendered View Data Attribute Set, third from the left on
the top row of FIG. 19, shows the following Rendered View Data Attributes for RV *37 RY
1D 3, Tab 1D 3, Window 1D 1, Resource 1D 3, VD X, Related RV 1D 15, None, and AMC I3
XY. RV ID 315 the RV [D assigned to RV “37 by the Browser Application 1033, Tab ID 3 13
the Tab ID of the Tab in which Resource 3 1s displayed. Resource 1D 3 is the Resource [D of
the Resource displayed in RV *37. Window ID 1 is the Window 1D assigned to the Browser
Window 1013 in which RV 37 1s displaved. VI X is the Visual Dicsignator associated with
Resource 3. Related RV [D 15 is the RV ID of the RV displayving the second Resource of the
Arrav of which Resource 3 of RV 37 is a part. None indicates there is not another related
RV in the Array of which Resource 3 of RV “37 is a part. AMC 1D XY is the attrbute that
mdicates both that a RV 1s part of an existing Array and which AMC 1s managing the existing
Array; the XY 13 meant to represent that the AMC managing the Array 1s one managing an
Array with two Visual Designators, X and Y, each of which may correspond 1o a single Pane
of the Arrav’s Pane Lavout and a Resource of a Resource Set. As indicated, RV “157 s the
second Array Rendered View of the Array of which RV “37 and RV “157 are a part. As
shown m FIG 18, RV “157 displays Resource 5 which is associated with the VD Y and RV
D3 of RV 37

[0156] FIG. 17 During the lifecycle of a RV, the Rendered View Data Atirtbutes will be
formed and updated by the RVDMS. In this example, the RVDMS is assumed to be a set of
shared handlers and logical components from one or more AMCs, inchuding AMC XY 1865
As shown n this figure, RV “37 comes into existence displaying a page of a non~Resource
URIL The RVDMS may contain one or more handlers that listen for and capture events
mdicating RV creation. Upon receiving the RV 1D (RV 1D 33, Tab 1D, and Browser Window
ID (Window 1D 1} assigned to the newly created RV, the RVIMS can respond by creating a
new Rendered View Data Attabute Set and writing RV 1D 3, Tab 3, and Window 1 1o the RV
1D, Tab D, and Wimdow 1D Rendered View Data Atinibutes, respectively. In this exampie,

RY “3” mitially displays the page of a non-Resource URL, www google com. As implied in
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this figure, the Application Controller 1841 and/or AMC, including AMC XY 1665, can
retrieve and/or receive the URE of RV 37, and check the URI against the URIs of existing
Rescurces. In the case where the URI is found to be a non-Resource URI, as m this example,
the RVDMS may write the URI to the Rendered View Data Attribute set. Because RV ©37
displays a Non-Array, non-Resource, there are no Rendered View Data Attributes for Visual
Designator, or related Rendered Views at this point.

[0157] The last Rendered View Data Attribute shown 1s TNARYV. In order to mininuze the
number of open Rendered Views, tabs, and browser windows an AMC may recognize
Targeted Non-Array Rendered Views (TNARV)s. Each AMC may have snigue criteria for
determining what Rendered Views will constitute that AMC s TNARVs. For example, one
AMC may target only Rendered Views displaving a page of a URY of an email providerora
Non-Array Rendered View displaying the same Resource as an Array Rendered View while
ancther AM{ may target only Rendered Views displaying www google . com or a Non-Array
Rendered View displaying the same Resource as an Array Rendered View. The example for
this figure assumes that each AMC has the same criteria for determining a TNARY and only

targets Rendered Views displaying www google com, www bing.com or a Non-Array

Rendered View displaying the same Resource as an Arcay Rendered View. Therefore, as
shown in this figure, RV “37s inttial URL, www google com, gets recognized as that of a
TNARYV and has that attribute written to its Rendered View Data Atiributes. Likewise RV
“157g mutial URL www bing.com, gets recognized as that of a TNARY and has that attribute
writien to its Rendered View Data Attributes.

[0158] FIG. 18: Later in RV “37s lifecycele its URI nught change to that of a Resource URI,
such as one of Resource 3’s URIs. The Application Controller 1841 and/or AMC, including
AMC XY 1665, can receive indications of and respond to the URI change event by checking
the RV’ s new URI against existing Resource URIs and replacing the existing RV s former
URI, www.google.com, with the URI and/or Resource 1D identifving the URI as that of an
existing Resource. In this case, RV *377s URI changes to a URI of Resource 1B 3 and has
that 1D written to its Rendered View Data Attribute Set. Once the page of the URI displayed
has been determined to be that of a Resource, the RVBMS, Application Controller 1041
and/or AMC, mcluding AMC 1365, can retrieve the one or more Visual Designators
associated with the Resource 1D and write this Visual Designator as a Rendered View Data
Attribute. In this example, the Visual Designator is VD X Because RV “3” displays a Non-
Array Resource, RV “37 does not have Rendered View Data Atiributes for related Rendered

Views or an AMC. RV “37s TNARY attribute gets removed because RV 37 no longer
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meets the TNARYV criteria of the AMCs. However, RV 157, still displaying www bing com,
remains a TNARV and as a TNARYV mavbe targeted by an AMC during an Array Generation
Process. The following figure, FIG. 19, assumes an Array Generation Process is inttiated for
AMC XY 1065

{(3159] FIG. 19: Frequently, and as assumed in this example, Arrayvs may be generated from
an Application Ul m a displayed Resource Page. The Rendered View of a Resource Page and
Application Ul from which an Array Generation Event and AGM is initiated may be
specified m the AGM as one to be included in the Array to be created, managed, and whose
behavior may be governed by the AMC; the latter is assumed m this example as well and,
thus, the AMC XY 1065 writes its ID, AMC 1D XY, as a Rendered View Data Attribute of
RV 37 acknowledging that RV *37 is one of the Rendered Views AMC XY 1068 will
manage and govern during the lfecyele of the Array # will manage. AMC XY 1063 may also
retricve RV “37s Rescurce 1D, Resource 1D 3, and Visual Designator, VD X This example
assumes that the Resources associated with V'Y are associated to the Resources assoctated
with VD X (this relationship 1s the same as that between Resources associated with Focus
{VD X) and Resources associated with Context (VD Y) as discussed i the “Education”
cxample used throughout this disclosure). Therefore, upon receiving Resource 1D 3, the
AMC XY 1065 can understand that it will need to retrieve the Resource ID and Visual
Diesignator for a Resource associated with Resource 3. The AMC XY 1068 may first retrieve
the Resource 1D of one of Rescurce 375 related Resources by querying the Resource Bata Set
1026 which contains this information for Resource 3. Once this Resource 1D s received the
AMC XY 1065 can then retrieve the Visual Designator from the latter Resource {Ds
Resource Data in the Resource Data Set 1026, This example assumes the Resource 1D 1s
Resource 1D 3 and its Visual Designator is Y. Upon receiving the mformation defining what
Rescurce and Visual Designator the AMC XY 1068 will need to complete its Array, the
AMC XY may query the Rendered View Data Set 1073a to determine whether a TNARV

{either a Non-Array Rendered View exists displaying Resource ID 5 or www google com or
needlessly generating a new Rendered View and/or tab, and browser window. In this case,
such a query identifies RV “157 ag a TNARY and retrns that information to the AMC XY
1865, The Application Controller 1841 and/or AMC XY 1865 may then affect the process to
change RV “157"s displaved page to that of the page of the URI of Resource 5 and
meorporate RY “157 mto the Array containing RV “37, ultimately writing to RV “137g

Rendered View Data Attributes the AMC XY s 1D, AMC ID XY . In addition, in order to
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differentiate the Array containing RV “37 and “15” from another AMC XY Array (such as
that containing RY “57 and “387}, the AMC XY 10685 can also write to RV “377s Rendered
View Data Attribute Set that 1t is related to RV “157 and to RV “157"s Rendercd View Data
Attribute Set that it is related to RV 37,

{0160} The Rendered View Data Attribute Sets for RV 37 and “15” in this figure reflect that
the Arrav Generation Process has compleied for RV “37 and RV “157. For the next figure it
1s tportant to note that in this figure RV “4” displays the Resource Page of a URI of
Resource 1D 4 which 18 associated with VD X, that RV “16” displays the Resource Page ofa
URI of Resource 1D 6 which 18 associated with VDB Y, and neither RV 47 nor “167 have
been assigned a TNARY atiribute.

[0161] FIG. 20: This figure assumcs that some time afier the Array Generation Process has
been completed for RV “37 and “157, an Array Responsive Action Process is initiated for the
Array by affecting a Navigation Process or other navigation progess in RY “37 from the
Resource Page of a URT of Resource 1D 3 to the Resource Page of 3 URL of Resource 1D 4.
Because, in this example, the Resources in the Array associated with VB Y are associated
with a specific Resource 1n the Array associated with VB X the navigation from a URI of
Rescurce 1D 3 to that of a URI of Resource 1D 4 affects a responsive Navigation Process or
other navigation process in RV “157 from the URI of Resource 11D 5 which is associated
specitically to Resource ID 3 to that ot a URI of Resource 1D 6 which is associated
spacifically to Resource 1D} 4. Ag the events occur that generate data clements constituting the
Rendered View Data Attributes for the Rendered View Data Attribute Sets for RV “37 and
RV “157, cach may be written to the Rendered View Data Set, updating the Rendered View
Data Set to reflect the current state of cach Rendered View, its displayed Resource, and the
relationship of both to the Array of which they are a part.

[0162] The Rendered View Data for RV 37 and “157 in FIG. 20 reflects that the Array
Responsive Action Process has completed for RV 37 and RV 157, This figure also shows
RV “4” and “16” both now have become TNARY . The reason for the latter being that each
Rendered View now displavs a Non-Array Resource that is the same as an Array Resource;
RV “4” displays a Resource Page of the URI of Resource 1D 4 which, for this example, 1s the
same Resource Page of the URI of Resource 1D 4 digplaved in RV 37, RV “16”7 displays a
Resource Page of the URI of Resource ID 6 which, for this example, 1s the same Resource

Page of the URI of Resource 1D 6 displayed in RV 157
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[0163] FIG. 21: This figure shows RV “15” has been deleted and replaced n the Array
governing RY “37 with RV “167, formerly a TNARV. RV 37 now reflects that it is related
to BV “16” and RV “16” reflects that it 1s now related to RV 37,

[0164] As described. during one or more variants of both the Array Generation Process and
Array Responsive Action Process a RVDMS 1n coordination with one or more AMCs can
track and manage the Rendered Views of one or more Arrays of one or more Array Types
while reducing 1) the number of Rendered Views, tabs, and browser windows open and
displayed in a Display Device 1010 at a given time; 2) the processing burden on the Local
Computing Device 1002, and 3) instances of code used for ong or more variants of the Array
Gengeration Process and Array Responsive Action Process and thus, the burden on initial
development and subseguent mamtenance of the code base. As noted, the RSPP may mclude
processes similar to the Array Generation Process and Array Responsive Action Process in
which a Visual Designator may be the PCPs of g Pane itself Also as noted, insuch a case, a
component, similar in function to an AMC, may utilize a Visual Designator, or the immediate
assoctation between a Resource and a Pane, directly to affect the intended positioning of a
Resource to a Pane of the Canvas Arca 1831 of Browser Window 1813, Bunng the processes
similar to the Aray Generation Process and Array Respounsive Action Process in which a
Visual Designator may be the PCPs of a Panc uself, this component, m coordination with a
RVDMS vanant similar to the example RVDMS deseribed m FiGs. 17-21, may track and
manage the Rendered Views of one or more groups of Resources.

[0165] FIGs. 22 and 23 lustrate a “General” example based on system 1080 components of
the messaging processes tor varants of the Navigation Process, Array Generation Process,
and Array Responsive Action Process that inchude the use of the Browser-bound AUT 1620,
While following the “General” example, as indicated by the AMC XY 1664 shown in cach
figure, the figures illustrate and label many other components, sub-components, and data
elements 1n a more conceptual way n order to represent (within the confines of a reasonably
sized figure) the wide variety of Arrays, Array Types and Behavior, and responsive actions
that may be incorporated in the messaging processes described below using system 1688, The
labeling svsten 15 mostly the same as that described in FIG. 1. The subscrpt ©17 will
represent the first instance of a component, sub-component, or data element; the subscript 7
will represent one or more additional instances of the same. However, because cach AMC
may fultili a differcnt function, the concept of an “1” mumber of AMCs is represented slightly
differently. In keeping with the “General” example, AMC XY 1064 embodies the first

mstance of an AMC; AMC 1 represents an “17 mumber of additional AMCs, each of which
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may be anique and create, manage, and govemn the behavior of one or more Arrayvs of a
unique Arrav Type.

[0166] In this cxample, the Browser-bound AUT 1028 15 shown directly incorporated into the
Browser Window 1812 of Display Device 1010 rather than in the Resource Page 1016
displayed i Browser Window 1012, The positioning of the Browser-bound AU 1028 in the
top-right corner of the Browser Window 112, thus overlapping what would otherwise be the
top-night corner of Resource Page 1016 area, 1s merely for the sake of ¢xample and other
mmplementations, positioning, sizing, contigurations, ¢te. are possible. For example, with
slight modification of system 1068 components, the AUI represented in these figures as a
Browser-bound AUI 1020 could be made to display and behave as a Page-bound AUTL 1022
or 1024,

{3167} The Browser-bound AUI 1820 may take several forms, including the Dynamic
Navigation Ul and Resource Formation UL In this example, two clements that may be part of
a DNUIL, the Navigation Specific Uf Element 1896 and the Array Generation Specific Ul
Element 1098 (generally, an Array Generation Specific Ul Element 1s an AUI clement the
selection of which may trigger an event inttiating an Array Generation Process), are shown n
the Browser-bound AUL 1028 and their communication with other components of system
1609 arc described 1 detail. While the Ul clements are often part of the DNUI, the method of
cornmunication between these or other similar clements in other AUIs and the Application
may utilize the same system components and many of the same processes described herein.
For this reason and that these other AUls are not an essential part of the Navigation Process,
Array Generation Process, and Array Responsive Action Process described herein, the
description only inclodes the two AUT clements mentioned above in the example Browser-
bound AUT 1820 and its inclusion in the messaging processes for the Navigation Process,
Array Generation Process, and Array Responsive Action Process.

[0168] Because it offers a simplified view focusing on the elements often part of the
Navigation Process, it may be useful to refer to just FIG. 22 for the following paragraph.
Once a Resource Page 1016, has been recognized as part of a Resource Set, the Browser-
bound AUT 108204, in the form of the Browser-bound DNUI 16208a;, may serve as both the
starting and ending point of the Navigation Process. The start of the process may begin with
the explicit representation on the Browser-bound DNUI 1828a; of the current Resource
Page’s 10164 place within the scope and sequence of the Resource Set of which the Resource
Page 15 a part. Navigation Specific Ul Elements 1096, on the Browser-bound DNUI 1026a,,

such as a directional arrows or buttons indicating the sequence such as “Next” and
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“Previcus”, are displayed in order to provide the means with which one or more Resources in
the Resource Set can be accessed according to the Resource Set’s ereator’s intended scope
and sequence. One possible example of such a Navigation Specific Ul Eloment 1096 is
shown. In this example the “X7 represents the displayed Resource’s order within the
numbered scope of the Resource Set of which the Resource 13 a part. For example, if the
displayed Resource is the third resource within a Resource Set of five Resources, the “X7 will
be “37 and the Y™ will be “53”. The arrows to the right of “X” and “Y” allow the user to
access a next Resource with the Resource Set in a single click; this element can be displayed
in the same place for cach Resource and thus serve as a single point of selection to navigate
sequentially, forwards or backwards, through the entire scope of the Resource Set. Upon
selection of the Navigation Specific Ul Element 1096, the AUT Controller 1042a receives an
mdication of the event. The AUT Controller 1842a then messages the Application
Controller’s 18440a Event X Handler 1108 (Navigate Handler) through the Event Broker 1162
mdicating a target Resource that the Browser should display based on the selection of the
Navigation Specific U Element 1696;. Generally, an Event X Handler may be one or more
handlers the functions of which include receiving an Event X Mgssage to continue one or
more processes inttiated by the Event X Message. Generally, an Event X Message is one or
more messages published to intiate a sub-process of the RSPP. “X” represents the concept
that there are many different Event Handlers and Messages, gach supporting a different
function. An Event X Handler may be a Navigate Handler. A Navigate Handler may be one
or more handlers that receives the Navigate Message (descabed in detail below) to continue
the Navigation Process. There may be more specific kinds of Navigate Handlers that may
affect a specific kind of navigation. For example, to affect a navigation from a single
Resource to another within the same Resource Set, a Mavigate to Resource Message may be
published for receipt by a Navigate to Resource Handler,; to affect a navigation from a
Resource Set to a different Resource Set, a Navigate to Resource Set Message may be
published for receipt by a Navigate to Resource Set Handler. The Event Broker 1182 may
represent the Browser Application 1032 messaging AP Upon recciving an indication of the
message {a Navigate Message), the Apphication Controller 1048a changes document URI to
that of the target Resource’s Resource Page 1016, intended for display in the target tab. A
Navigate Message may be one or more messages 1) published upon s¢lection of a Navigation
Specific Ul Element and/or mitiating the Navigation Process; and 2) containing the
mformation mdicating the Resource and/or Resource Set to which the Browser Application

should navigate and, if needed, the Rendered View or Rendered Views and/or tab or tabs in
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which to affect the navigation. There may be more specific kinds of Navigate Messages that
may affect a specific kind of navigation. For example, to affect a navigation from a single
Resource to another within the same Resource Set, a Navigate to Resource Message may
used; to affect a navigation from a Resource Set to a different Resource Set, a Navigate to
Resource Set Message may used. The Application Controlier 16483 retricves from the
Resource Data Set 1026 the Resource Data sufficient to display the intended Resource. The
Apphcation Controller $040a sends the Dyvnamic Navigation Ul View State and Resource
Data Message to the AUI Controller 1042a through the Event Broker ultimately resulting in
the display of the target Resource’s Resource Page 1616, alongside its Browser-bound DNUI
1820a;. The process can begin again with the selection of the Navigation Specific Ul
Flement 1696,

{0169} Once one or more Resources of a Resource Set have been associated with a Pane of 2
Pane Layout by virtue of a common Visual Designator, the Browser-bound AUT 1620,
frequently the Browser-bound DNU 10280a, may scrve as the starting point of the Array
Generation Process. As noted above, while the Array Generation Specific Ul Element 1098,
shown 1 this figure may be placed on other Browser-bound AUL on those other AUIs the
clement would still use the same system components and methods of communication as
shown and described below. Also as noted above, the Array Generation Process may be
mitiated without the Browser-boond AU 1820 at all. However, because the Browser-bound
AUI 1628 may be used and helps provide a useful visual representation of the first several
steps of an Array Generation Process, the Browser-bound AUT 1620 has been included in the
figure and description below.

{0170} The Array Generation Specific Ul Element 1898, on the Browser-bound AUT 1828,,
to be utilized in an Arrav Generation Process mitiated by Array Generation Event (AGE}
triggered upon sclection of the Array Generation Specific Ul Element 1098, is displayved on
the AUT mn order to provide the means by which an AGE may be triggered and an Array
QGeneration Process imitiated. As shown, it may be useful for the Array Generation Specific
Ul Element 1898+ to reflect something about the Array Type of the Array in which its
selection would result; as such VD, a first Visual Designator, 15 shown in a box representing
a first Pane; VDj, one or more additional Visual Designators, is shown in a box representing
ong or more additional Panes. Upon selection of the Array Generation Specific Ul Element
1998, the AUI Controller 1842a recetves an mdication of the event. The AUT Controller
§842a then sends an AGM through the Event Broker 13102 to 11s target AMC and possibly
other components of the Application Controller 1848a. In FIGs. 22 and 23, two blocks with
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“AMC” are shown: ong with AMC XY 1064 and the other with AMC 1 1184 AMC XY 1064
is a first instance of an AMC 1n the Application Coutroller and AMC 1 1184 is any number of
remaining AMCs an Application Controller may contain. AMC XY 1664 may be thought of
as the target AMC for the AGM discussed. Each target AMC may histen for one or more
uniguie AGMs prompted by an AGE mitended to initiate an Array Generation Process that will
generate an Array Tvpe of the target AMC. The AGM conveys the information to the AMC
to continue the Array Generation Process. The AGM may contam all, some, or none of the
Resource 1D and/or Tab Data Attributes for an AMC to carry out its Array generation and
management function; these attributes may include the Resource 1D and Tab 1D of the
Resource Page and Tab 1o which the AGM triggering Array Generation Specific Ul Element
§098; 1s displaved.

{0171} Becaase it offers a view focusing on additional elements for the Array Generation
Process and Array Responsive Action Process, it mav be useful to refer to FIG. 23 for the
following two paragraphs. In an examplc implementation of the messaging processes of FI(.
23 the Event Broker may be used to broker messages between components (such as between
the AUI Controller 1842a and Application Controller 1048a) even if not expressly described
i the process below. Upon receiving an indication of the AGM, the AMC XY 1664
responds, and retrieves and/or recognizes the Resource Data (from the Resource Data Set
1826}, Visual Designators and PCPs. In some varants of the Array Generation Process, the
AMC XY may maintain a Tab Data Set 1874 by use of a TDMS, as described berein. To
maintain the Tab Data Set 1674, the AMC XY may listen for Tab and Browser Window
Events. The AMC XY can then “match™ each Resource to one or more Panes by virtue of the
Resource’s and Pane’s one or more common Visual Designators to display each Resource
mtended for display in the Array. The Application Controller 18402 and/or AMC XY 1064
causcs each Array Resource to be displayed i a Tab 1014 of a Browser Window 1012, To do
80, the Application Controller 1040a and/or AMC XY 1064 may cause one or more new Tabs
1614; and Browser Windows 1812; to be generated and display an Array Resource 1n order to
fill the mtended Array; this may happen in a varncty of ways including with the use of a
TDMS. Finally, the AMC XY 1064 positions and sizes the Array Browser Window to the
Pane with which the Resource is associated by a common Visual Designator. The AMC XY
1064 may affect these actions directly on the Tab and Browser Window as indicated by the
directional arrow trom Application Controller 1040a to cach Browser Window 1812 and Tab
181 4; altematively the Application Controller 104€Ga may do so indirectly through the Event

Broker $102. The AMC XY 1864 can detach an Array Tab from a Browser Window if
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warranted by the same methods. Ulimately, the Array Generation Process using the system
components described may result in the display of a first Resource of a Resource Setina Tab
1814, ot a Browser Window 18124 posttioned over a first Pane by virtue of one or more
Visual Designators, VI, shared between the first Resource and first Pane and the display of
some mumber of other Besources, each of the same Resource Setand g Tab 1814, 0f a
Browser Window 1812; positioned over an additional Pane by virtue of one or more Visual
Designators, VI, shared between each additional Resource and cach additional Pane.

[0172] Contimung with reference to FIG. 23, an Arrav Responsive Action Process may be
mitiated by the selection of one of many Browser-bound AUI elements. In many cases an
Array Responsive Action Process’s responsive action will be that of navigation. 1o those
cases an Array Responsive Action Process may be initiated from an element, including the
Navigation Specific Ul Element 1896, on cither Browser-bound Ul shown in FIG. 23
Regardless of the element, selection of the Browser-bound Ul element may trigger an Event
X, mthis case a Navigation Process, for the Tab in which the clement was selected. The
Navigation Process for this Tab may be carried through to completion. However, when an
Array exists, its AMC XY 1064 may listen for events of different actions, inchiding
navigation actions, occurring for its Array Resources. Upon receiving an indication such an
action has occurred in one Array Resource, the AMC XY 1064 may respond by affecting one
or more of actions in one or more of the other Array Resources, Tabs, and/or Browser
Windows. In this example implementation, a Navigation Process mitiated in a Browser-
bound AUL 1020, for the Resource Page 16816, may carry through to completion in Tab
1014,. The same Navigate Message published by the AUT Controller 1642a received, through
the Hvent Broker 1162 by the Application Controller’s Navigate Handler {(shown as the Event
X Handler 1180} for the initial Navigation Process may also be received by the AMC XY
1864, specifically the AMC XY s Navigate AMH (shown as the Event X AMH 11066)
(generally, a Navigate AMH is an Event X AMH responsible for istening for and responding
to one or more Navigate Messages). The AMC XY may respond by publishing a Navigate
Message for one or more of its Array Resources in an Array Tab 1014, in an Array Browser
Window 1012;. This Navigate Message would follow the same course through the Event
Broker 1102 to the Navigate Handler (shown as the Event X Handler 1100} as part of a new
Navigation Process. Upon receipt of the Navigate Message, the Navigate Handler would
continue the Navigation Process to completion for cach of the Array Tabs 1014; These
figures are provided for the sake of clanty and do not imply that the functional components

and their respective functions must exist as a single logical structare or i the locations and
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components shown in these diagrams. In other implementations of the Array Responsive
Action Procegs, other processes, including other navigation processes, may used i place of
the Navigation Process to affect the first navigation and subscquent responsive navigations,
10173] FIGs. 24 and 28 show an example of how, with slight modification, the configuration,
components, and messaging svstem shown following the “General” example of system 1608
m FiGs. 22 and 23 may conform to those of system 1681, The primary difference between
the two configurations, components, and messaging systems is the laver necessary to manage
one or more Rendered Views 1017 simultancously displayed within a single Browser
Window as shown in FIGs. 24 and 25, As represented by the single directional arrow from
Rendered View 1017 to the Event Broker 1183 the Rendered View 1017 may pass Rendered
View Events through HEvent Broker 1183 to the Application Controller 1841a. However, the
Rendered View Event messages mayv also be passed from the Rendered View 1817 to the
Application Controller 1841 a through the Application UT Controlier 1043a before the Event
Broker 1183, Other communication between cach Rendered View 1817, its associated
Resource Page 1016, and Resource Page 1316°s associated AUT with the Application
Controlier 1041a may go through the Application Ul Controller 1843a. As noted in the
description herein, the Application Ul Controller 1042 and 1043 mayv cxist in multiple
mstances. These figures are provided for the sake of clanty and do not imply that the
functional components and their respective functions must exist as a single logical structure
or in the locations and components shown in these diagrams.

[0174] FIGs. 26 and 27 arc diagrams illustrating a “General” example of the messaging
processes for varanis of the Navigation Process, Array Generation Process, and Array
Responsive Action Process that include the use of a Page-bound AU 1822, While following
the “General” example, as indicated by the AMC XY 1664 shown in cach figure, the figures
illustrate and label many other components, sub-components, and data clements in a more
conceptual way in order to represent (within the confines of a reasonably sized figure) the
wide variety of Arrays, Array Types and Behavior, and responsive actions that may be
mcorporated in the megsaging processes described below using system 1008, The labeling
system is mostly same as that described in FIG. 1. The subseript “17 will represent the first
mstance of a component, sub-component, or data clement; the subscript “17 will represent one
or more additional instances of the same. However, because each AMC may fulfill a different
function, the concept of an “1” nuber of AMCs is represented slightly differently. To

keeping with the “General” example, AMC XY embodies the first instance of an AMC;
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AMC 1 represents an %7 number of additional AMCs, each of which may be anigue and
create, manage, and govern the behavior of one or more Arrays of a unigue Array Type.
[0175] i this cxample, the Page-Bound AU 1922 is shown directly incorporated into the
Resource Page 1016 displaved in Browser Window 1612 of Display Device 1818 The
positioning of the Page-Bound AUI 1822 in the top-right comer of the Resource Page 1016 15
merely for the sake of example and other impiementations, positioning, sizing,
configurations, ¢tc. are possible. For example, the Page-Bound AUY 1022 can be made
movable, so that it can be moved 1o any location on the Resource Page 1616, The process and
arrangement of functional components desirable to use the Page-Bound AUL 1622 1n the
Navigation Process, Array Generation Process, and Array Responsive Action Process are
much the same as those desirable to use the Browser-bound AUT 1028 mn the Navigation
Process, Array Generation Process, and Array Responsive Action Process. However, as
shown in the diagram, the AUI Controller is embodied by and inserted directly into the
Resource Page 1016 as Content Script Single 1108, As a rosult, the Content Scrpt Single
1108 may be inserted mio each Resource Page of a Resource Set when the Resource Page is
mitially rendered.

[0176] The Page-bound AUl may take several forms, including the Dyvnamic Navigation Ul
and Resource Formation UL In this exampie, two specific clements that may be part of a
DNUI, the Navigation Specific Ul Element 1096 and the Array Generation Specific Ul
Element 1098, are shown in the Page-Bound AUI 1622 and their communication with other
components of system 1060 are described in detail. While the Ul clements are often part of
the DNUI, the method of communication between these or other similar elements 1n other
AUls and the Application may utilize the same system components and many of the same
processes described herein. For this reason and that these other AUls are not an essential part
of the Navigation Process, Array Generation Process, and Array Responsive Action Process
described herein, the description only includes the two AUI elements mentioned above n the
gxample Page-Bound AUI 1822 and its inclusion in the messaging processes for the
Navigation Process, Array Generation Process, and Array Responsive Action Process.

[0177] Because it offers a simplified view tocusing on the clements often part of the
Navigation Process, it may be useful to refer to just FI(G. 26 for the following paragraph.
Once a Resource Page 1016, has been recognized as part of a Resource Set, the Page-Bound
AU 10224, in the form of the Page-bound DNUI 10224, may serve as both the starting and
ending point of the Navigation Process. The start of the process may begm with the explicit

representation on the Page-Bound DNUI 18224, of the current Resource Page™s 1816, place
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within the scope and sequence of the Resource Set of which the Resource Page 1s a part.
Navigation Specific Ul Elements on the Page-Bound DNUI 18224, such as a directional
arrows or buttons indicating the sequence such as “Next” and “Previous”, are displaved i
order to provide the means with which one or more Resources in the Resource Set can be
accessed according to the Resource Set’s creator’s intended scope and sequence. One
possible example of sach a Navigation Specific Ul Element 1096 is shown in FIG. 26. In this
example the “X” represents the displayed Resource’s order within the numbered scope of the
Resource Set of which the Resource Set is a part. For example, if the displayved Resource is
the third resource within a Resource Set of five Resources, the “X” will be “37 and the “Y™
will be 537, The arrows to the right of “X” and “Y™ allow the user to access a next Resource
with the Resource Set in a single click; this element can be displayed in the same place for
gach Resource and thus serve as a single point of selection to navigate sequentially, forwards
or backwards, through the entire scope of the Rescurce Set. Upon selection of the Navigation
Specific Ul Element 10964 the Content Script Single 1108, receives an indication of the
event, The Content Script Single 1188 then messages the Background Page’s 1056a
Navigate Handler {shown as the Event X Handler 1108) through the Event Broker 1162
mdicating a target Resource 1o which the Browser should navigate based on the selection of
the Navigation Specific Ul Element 1096;. The Event Broker 1102 may represent the
Browser Application 1032 messaging APL. Upon recetving an indication of the message
{Navigate Message), the Backeround Page 1850a changes the document URI to that of the
target Resource’s Resource Page 18164 intended for display in the target tab. The
Background Page 1654a retrieves from the Resource Data Set 1026 the Resource Data to
display the intended Resource. The Browser Application 1832 mjects a Content Script Single
1108, into the Resource Page 18164, The Background Page 108502 also sends the Dyonamic
Navigation Ul View State and Resource Data Message to the Content Script Single 11884
through the Event Broker ultimately resulting in the display of the target Resource’s
Resource Page 1016; with its Page-Bound DNUT 18224, The process can begin again with
the sclection of the Navigation Specific Ul Element 1056,

[0178] Once one or more Resources of a Resource Set have been associated with a Panc of a
Pane Lavout by virtue of a common Visual Designator, the Page-Bound AUL 1022,
frequently the Page-bound DNUT 1022a, mav serve as the starting point of the Array
Generation Process. As noted above, while the Array Gengeration Specific U Element 1098
shown in this figure may be placed on other Page-bound AUls, on those other AUls the

clement may still use the same systern components and methods of communication as shown
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and described below. Also as noted above, the Array Generation Process may be mitiated
without using a Page-Bound AUL 1822, However, because the Page-Bound AUTL 1022 may be
used and helps provide a uscful visual representation of the first several steps of the Array
Generation Process, the Page-Bound AUT 1822 has been mncluded in the figure and
description below.

[0179] The Array Generation Specific Ul Element 1098, on the Page-Bound AUI 1622, to
be utilized in an Array Generation Process inttiated by Array Generation Event (AGE)
inggered upon selection of the Array Generation Specific U Element 10984, 15 displaved on
the AUT i order to provide the means by which an AGE can be triggered and an Array
Generation Process imitiated. As shown, it may be useful for the Array Generation Specific
Ut Element 1098, to reflect something about the Array Type of the Array in which its
sclection would result; as such VD), a first Visual Designator, is shown in a box representing
a first Pang; VI, one or more additional Visual Designators, is shown in a box representing
one or more additional Panes. Upon selection of the Array Generation Specific Ul Element
1698, the Content Script Single 1108, receives an mdication of the event. The Content Script
Single 1108, then sends an AGM throogh the Event Broker 1162 (o its target AMC and
possibly other components of the Background Page 105€a. In FIGs. 26 and 27, two blocks
with “AMC” are shown: one with AMC XY 1064 and the other with AMC 1. AMC XY isa
first mstance of an AMC in the Background Page 1080a and AMC 1 15 any mumber of
remaining AMUCs a Background Page 1058a may contain. AMC XY may be thought of as the
target AMC for the AGM discussed. Fach target AMC may listen for one or more unique
AGMs prompted by an AGE intended to nitiate an Array Generation Process that will
generate an Array Type of the target AMC. The AGM conveys the information to the AMC
to continue the Array Generation Process. The AGM may contaim all, some, or none of the
Rescurce 1D and/or Tab Data Attributes for the AMC to carry out its Array generation and
management function; these attributes mchide the Resource TD and Tab ID of the Resource
Page and Tab in which the AGM triggering Armray Generation Specific Ul Element 1698, is
displayed.

[0180] Because it offers a view focusing on additional elements for the Array Generation
Process and Array Responsive Action Process, it may be useful to refer to FIG. 27 for the
following two paragraphs. In an example implementation of the messaging processes of FIG.
27 the Event Broker may be used to broker messages between components (such as between
the Content Script Single 1108 and Background Page 1650a) even 1f not expressly described

in the process below. Upon receiving an indication of the AGM, the AMC XY 1664
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responds, and retrieves and/or recognizes the Resource Bata (fiom the Resource Data Set
1026), Visual Designators and PCPs. In some variants of the Array Generation Process, the
AMC XY may maintain a Tab Data Sct 1674 by usc of a Tab Data Management System,
described herein. To maimtain the Tab Data Set 1674, the AMC XY may histen for Tab and
Browser Window Hvents. The AMC XY 1864 can then “match” each Resource to one or
more Panes by virtue of the Resource’s and Panc’s one or more common Visual Designators
to display cach Resource intended for display in the Array. The Background Page 10580a
and/or AMC XY 1864 causes each Array Resource to be displaved in a Tab 1814 of a
Browser Window 1812, To do so, the Background Page 1850a and/or AMC XY 1864 may
cause one or more new Tabs 1814, and Browser Windows 1012, to be generated and display
an Array Resource in order to fill the mntended Array. As described herein, this may happen
a variety of ways including with the use of a TDMS. Finally, the AMC XY 1064 positions
and sizes the Array Browser Window to the Pane with which the Resource is associated by a
common Visual Designator. The AMC XY 1864 may affect these actions directly on the Tab
and Browser Window as indicated by the directional arrow from Background Page 1038a to
cach Browser Window 1612 and Tab 1814, alternatively the Background Page 18583 may do
so mdirectly through the Event Broker 1102, The AMC XY 1064 can detach an Array Tab
from a Browser Window if warranted by the same method. Ultimately, the Array Generation
Process using the system components described may result in the display of a first Resource
of a Resource Set in a Tab 1814, of a Browser Window 10124 positioned over a first Pane by
virtue of one or more Visual Designators, VI, shared between the first Resource and first
Pane and the display of some number of other Resources, cach of the same Resource Set and
i a Tab 1814; of a Browser Window 1812; positioned over an additional Pane by virtue of
ong or more Visual Designators, VI, shared between each additional Resource and each
additional Pane.

{0181} Continuing with reference to FIG. 27, an Array Responsive Action Process may be
mitiated by the selection of one of many Page-bound AUl elements. In many cases an Array
Responsive Action Process’s responsive action will be that of navigation. In those cases an
Arrav Responsive Action Process may be mitiated from an clement, including the Navigation
Specific Ul Element 1096, on either Page-bound AU shown in FIG. 27 Regardiess of the
clement, selection of the Page-bound AUI ¢lement may trigger an Event X in this case &
Navigation Process, for the Tab in which the element was selected. The Navigation Process
for this Tab may be carried through to completion. However, when an Array exists, its AMC

XY 1664 may listen for events of different actions, including navigation actions, occurring
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for its Array Resoarces. Upon receiving an indication such an action has occurred in one
Arrav Resource, the AMC XY 1064 may respond by affecting one or more of actions in one
or more of the other Array Rescurces, Tabs, and/or Browser Windows. In this example
mplementation, a Navigation Process mitiated in a Page-bound AUT 1822, for the Resource
Page 18164 may carry through to completion n Tab 10145 The same Navigate Message
published by the Content Script Single 1188; and received, through the Event Broker 1102,
by the Background Page’s Navigate Handler {(shown as the Event X Handler 1100) for the
mitial Navigation Process also may be recetved by the AMC XY 1864, specifically the AMC
XY’s Navigate AMH, {shown as the Event X AMH 1186}, The AMC XY may respond by
publishing a Navigate Message for one or more of its Array Resources in an Array Tab 1014,
m an Array Browser Window 1012, This Navigate Message would follow the same course
through the Event Broker 1162 to the Navigate Handler (shown as the Event X Handler
1108} as part of a new Navigation Process. Upon receipt of the Navigate Message, the
Mavigate Handler would continue the Navigation Process to completion for each of the Array
Tabs 1914;. These figures are provided for the sake of clarity and do not imply that the
functional components and their respective functions must exist as a single logical structure
or in the Jocations and components shown in these diagrams. In other implementations of the
Array Responsive Action Process, other processes, including other navigation processes, may
used in place of the Navigation Process to affect the first navigation and sabscquent
reSpONSive navigations.

[0182] FIGs. 28 and 29 arc diagrams illustrating a “General” example of the messaging
processes for varanis of the Navigation Process, Array Generation Process, and Array
Responsive Action Process that include the use of a Page-bound AUI 1824, While following
the “General” example, as indicated by the AMC XY 1664 shown in cach figure, the figures
illustrate and label many other components, sub-components, and data clements in a more
conceptual way n order to represent (within the confines of a reasonably sized figure) the
wide variety of Arrays, Array Types and Behavior, and responsive actions that may be
meorporated in the messaging processes described below using system 1006, The labeling
system is mostly same as that described in FIG. 1. The subseript “17 will represent the first
mstance of a component, sub-component, or data clement; the subscript “17 will represent one
or more additional instances of the same. However, because each AMC may fulfill a different
function, the concept of an “1” number of AMCs is represented slightly differently. In

keeping with the “General” example, AMC XY embodies the first instance of an AMC;
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AMC 1 represents an %7 number of additional AMCs, each of which may be anigue and
create, manage, and govern the behavior of one or more Arrays of a unigue Array Type.
[0183] o this cxample, the Page-bound AU 1024 is shown directly incorporated into the
Resource Page 1016 displaved in Browser Window 1612 of Display Device 1818 The
positioning of the Page-boand AU 1824 in the top-right corner of the Resource Page 1816 1s
merely for the sake of example and other implementations, positioning, sizing,
configurations, etc. are possible. For example, the Page-bound AUI 1024 can be made
movable, so that it can be moved to any location on the Resource Page 1616, The process and
arrangement of functional components desirable to use the Page-bound AUI 1824 10 the
Navigation Process, Array Generation Process, and Array Responsive Action Process are
much the same as those desirable to use the Browser-bound AUT 1028 mn the Navigation
Process, Array Generation Process, and Array Responsive Action Process. However, as
shown in the diagram, the AUI Controller functions are carried out by Content Script Initial
1119, a content script that has been inserted mto Resource Page 1616 and Content Script Ul
1112, a content script that has been encapsulated m an {Frame added by Contents Script
Initial 1110 that has been inserted into Resource Page 1816, As a result, the Content Script
Uf 1112 and Content Script Initial 11160 may be inserted into cach Resource Page of a
Resource Set when the Resource Page is initially rendered.

[0184] The Page-bound AUI may take several forms, including the Dynamic Navigation Ul
and Resource Formation Ul In this example, two specific elements often part of a DNUI, the
Mavigation Spectfic Ul Element 1096 and the Array Generation Specific Ul Element 1098,
are shown in the Page-bound AUI 1024 and their conmmunication with other components of
system 1080 are described in detail. While the Ul elements are often part of the DNUI, the
method of communication between these or other similar elements in other AUls and the
Application may utilize the same system components and many of the same processes
described herein. For this reason and that these other AUls are not an essential part of the
Navigation Process, Array Gencration Process, and Array Responsive Action Process
described herein, the description only includes the two AU elements mentioned above in the
example Page-bound AUI 1024 and 1ts inclusion in the messaging processes for the
Navigation Process, Array Generation Process, and Array Responsive Action Process.

[0185] Because it offers a simphified view focusing on the elements for the Navigation
Process, it may be useful to refer to just FIG. 28 for the following paragraph. Once a
Resource Page 1016, has been recognized as part of a Resource Set, the Page-bound AUT

18244, in the form of the Page-bound DNUI 1624a,, may serve as both the starting and
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ending point of the Resource Set Navigation Process. The start of the process may begin with
the explicit representation on the Page-bound BNUI of the current Resource Page’s 1616,
place within the scope and sequence of the Resource Sct of which the Resource Page is a
part. Navigation Specific Ul Elements on the Page-bound DNUI, such as a directional arrows
or buttons mdicating the sequence such as “Next”™ and “Previous”, are displayed in order to
provide the means with which one or more Resources in the Resource Set can be accessed
according to the Resource Set’s creator’s intended scope and sequence. One possible example
of such a Navigation Specific Ul Element 1696 1s shown 1n FIG. 28. In this example the “X”
represents the displayed Resource’s order within the nombered scope of the Resource Set of
which the Resource Set is a part. For example, if the displayed Resource is the third resource
within a Resource Set of five Resources, the "X will be 37 and the Y7 will be 57 The
arrows to the right of “X7 and *Y” allow the user to access a nest Resource with the
Resource Set in a single click; this element can be displayed in the same place for cach
Resource and thus serve as a single point of selection to navigate sequentially, forwards or
backwards, through the entire scope of the Resource Set. Upon selection of the Navigation
Specttic Ul Element 18964 the Content Script UI 1112 receives an indication of the event.
The Content Script U 1112, then messages the Background Page’s 1050b Navigate Handler
{shown as the Event X Handler 1180} through the Event Broker 1102 indicating a target
Resource to which the Browser should navigate based on the selection of the Navigation
Specific Ul Element 1896,. The Event Broker 1102 may represent the Browser Application
1032 messaging APL Upon receiving the indication of the message (a Navigate Message),
the Background Page 1858 changes the document URI to that of the target Resource’s
Resource Page intended for display in the target tab. The Backgroand Page 1038b retrieves
from the Resource Data Set 1626 the Resource Data sufficient to display the mtended
Resource. The Browser Application 1032 mjects a Content Scenpt Initial 1116, mnto the
Resource Page 10164 This action results in the addition of a Content Script UL 1112,
encapsulated 10 an Frame 1114, in the Resource Page 1416,. The Background Page 18586
publishes the Dynamic Navigation Ul View State and Resource Data Message. The Content
Script Initial 1116, and Content Script UT 11125 receive the message, ultimately resulting in
the display of the target Resource’s Resource Page 1816, with its Page-bound DNUI 10244,
The process can begin again with the selection of the Navigation Specific U Element 1096,
[0186] Once one or more Resources of a Resource Set have been associated with a Pane of a
Pane Lavout by virtue of a common Visual Designator, the Page-bound AUI 1024, frequently

the Page-bound DNUT 1424a, may serve as both the starting point of the Array Generation
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Process. As noted above, while the Array Generation Specific Ul Element 1098, shown in
this figure may be placed on other Page-bound AUls 1824, on those other AUls the element
may still use the same system components and methods of communication as shown and
described below. Also as noted above, the Array Generation Process may be initiated without
using a Page-bound AUT 1024, However, because the Page-bound AUI 1824 may be used
and helps provide a useful visual representation of the first several steps of the Array
Generation Process, the Page-bound AUT 1024 has been ncluded in the figure and
description below.

{0187] The Array Generation Specific UI Element 1098, on the Page-bound AUT 1824, to
be utilized in an Array Generation Process initiated by Array Generation Event (AGE)
triggered upon selection of the Array Generation Specific Ul Element 1898,, 1s displayed on
the AU in order to provide the means by which an AGE can be triggered and an Array
Generation Process imitiated. As shown, it may be usefud for the Array Generation Specific
UL Blement 1098, to reflect something about the Array Type of the Array in which its
selection would result; as such VD, a first Visual Designator, 15 shown in a box representing
a first Pane; VDj, one or more additional Visual Designators, is shown in a box representing
ong or more additional Panes. Upon selection of the Array Generation Specific Ul Element
1898, the Content Script Ul 1112, recerves an mdication of the event. The Content Script Ul
1112 then sends an AGM through the Event Broker 1102 to its target AMC and possibly
other components of the Background Page 1850b. In FiGs. 28 and 29, two blocks with
“AMC” are shown: one with AMC XY 1064 and the other with AMC 1 AMC XY 10641isa
first nstance of an AMC in the Background Page 1850b and AMC 115 any number of
remaining AMCs a Background Page 18508b may contain. AMC XY 1064 may be thought of
as the target AMC for the AGM discussed. Each target AMC may listen for one or more
unigue AGMs prompted by an AGE intended to initiate an Array Generation Process that will
generate an Array Type of the target AMC. The AGM conveys the nformation to the AMC
to continue the Array Generation Process. The AGM may contamn all, some, or none of the
Resource {5 and/or Tab Data Attributes sutficient for the AMC 1o carry out its Array
generation and management function; these atiributes include the Resource D and Tab [D of
the Resource Page and Tab in which the AGM triggering Array Generation Specific Ul
Element 1098, is displayed.

[0188] Because it offers a view focusing on additional clements for the Array Generation
Process and Array Responsive Action Process, it may be usetul to refer to FIG. 29 for the

following two paragraphs. In an example implementation of the messaging processes of FIG.
f) S S
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29 the Event Broker may be used to broker messages between components (such as between
the Content Scnpt fnitial 1118, Content Scrpt Ul 1112 and Background Page 1850b) cven if
not expressty deseribed m the process below. Upon receiving an indication of the AGM, the
AMC XY 1064 responds, and retricves and/or recognizes the Resource Data (from the
Resource Data Set 1826), Visual Demignators and PCPs. In some vanants of the Array
Generation Process, the AMC XY may maintain a Tab Data Set 1874 by use of a TDMS,
descnbed in detail herein. To maiuntain the Tab Data Sct 1074, the AMC XY may histen for
Tab and Browser Window Events. The AMC XY 1064 can then “match” cach Resource to
one or more Panes by virtue of the Resource’s and Pane’s one or more common Visual
Designators to display cach Resource intended for display in the Array. The Background
Page 1050b and/or AMC XY 1064 causes cach Array Resource to be displaved in a Tab 1614
of a Browser Window 1812. To do so, the Background Page 1850b and/or AMC XY 1664
may cause on¢ or morce new Tabs 1814; and Browser Windows 1812; to be generated and
display an Array Resource in order to fill the intended Array. As described herein, this may
happen 1n a variety of ways including with the use of a TDMS. Fmally, the AMC XY 1064
positions and sizes the Array Browser Window to the Pane with which the Resource is
associated by a common Visual Designator. The AMC XY 1064 may affect these actions
directly on the Tab and Browser Window as mdicated by the directional arrow from
Background Page 1836b to each Browser Window 1012 and Tab 1014, altematively the
Background Page 1856b mav do so indirectly through the Event Broker 1162, The AMC XY
1864 can detach an Array Tab from a Browser Window if warranted by the same method.
Ultimately, the Array Generation Process using the system components deseribed may result
in the display of a first Resource of a Resource Set in a Tab 1614, of a Browser Window
1612, positioned over a first Pane by virtue of one or more Visual Designators, VD). shared
between the first Resource and first Pane and the display of some number of other Resources,
each of the same Resource Set and in a Tab 1814, of a Browser Window 1612, positioned
over an additional Pane by virtue of one or more Visual Designators, VI, shared between
cach additional Resource and cach additional Pane.

[0189] Continuing with reference to FIG. 29, an Array Responsive Action Process may be
mitiated by the selection of one of many Page-bound AUI elements. In many cases an Array
Responsive Action Process’s responsive action will be that of navigation. In those cases an
Array Responsive Action Process may be intiated from an element, including the Navigation
Specific Ul Element 18964, on either Page-bound AUT shown in FIG. 29, Regardless of the

clement, selection of the Page-bound AU clement may trigger an Event X, in thig case a
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Navigation Process, for the Tab in which the element was sclected. The Navigation Process
for this Tab may be carried through to completion. However, when an Array exists, 1ts AMC
XY 1064 may listen for events of different actions, including navigation actions, occurring
for its Array Resources. Upon receiving an indication such an action has occurred in one
Array Resource, the AMC XY 1064 may respond by affecting one or more of actions in one
or more of the other Array Resources, Tabs, and/or Browser Windows. In this example
mmplementation, a Navigation Process initiated in Page-bound AUT 1024, for the Resource
Page 1816, may carry through to completion in Tab 1814,. The same Navigate Message
published by the Content Script U 1112 received, through the Event Broker 1182, by the
Background Page’s Navigate Handler (shown as the Event X Handler 1100) for the initial
Navigation Process may also be received by the AMC XY 1064, specifically the AMC XY
Navigate AMH, (shown as the Event X AMH 1186). The AMC XY may respond by
publishing a Navigate Message for one or more of its Array Resources in an Array Tab 1814,
m an Array Browser Window 1812;. This Navigate Message would follow the same course
through the Event Broker 1192 to the Navigate Handler (shown as the Event X Handler
1188) as part of a new Navigation Process. Upon receipt of the Navigate Message, the
Navigate Handler would continue the Navigation Process to completion for cach of the Array
Tabs 1814;. These figures are provided for the sake of clanty and do not imply that the
functional components and their respective functions must exist as a single logical structure
or in the locations and components shown in these diagrams. In other implementations of the
Arrav Responsive Action Process, other processes, including other navigation processes, may
used in place of the Navigation Process to affect the first navigation and subsequent
responsive navigations.

[0190] FIG. 30 is a diagram lustrating a detailed “General” example implementation of a
Visual Designation Process stop, associating a Visual Designator with a Resource of a
Resource Set, utilizing a Page-bound Resource Formation Ul (RFUI) 1824b (generally, a
RFUL is an AUI the functions of which include the following: 1) the means to create a
Resource concept defined by a Resource title; 2) the means to associate one or more URIs to
the constituent Pages or Page Selections of the Resource; and 3) the means to associate to a
Resource elements of Resource Data in the form of organizational context that may include
the Resource’s Group, Sub-Group, and one or more Visual Designators) of the system 10830
Extension Files 1048b as discussed previously. Although (as implied m the Visual
Designation Process description tor FIG. 42) the use of the Page-bound RFUI 1624b is not

necessary to accomplish the primary aspect {associating a Resource with a Visual Designator)
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of the step represented in this figure, the Page-bound RFUI 1024b may be used to do so and
is a useful visual aid for the sake of clarity because of its explicit representation of data ficlds
and example values used in the process. In addition, the description of this step implies that
another Visual Designation Process step, associating a Visual Designator with a Pane, has
already or will take place. While the association between a Visual Designator and a Pane is
unportant to the Visual Designation Process, as mentioned in the description of the sammary
process, there are a number of ways by which a Pane can be associated with a Visual
Besignator, including by inclusion in the apphcation code base prior to Resource Formation.
For this reason, the process of associating a Visual Designator and a Pane has not been
included herein as a scparate figure,

{0191} As shown in this “General” example, the Page-bound AUT 1624 15 a Page-bound
RFUL 1024b which displays the fields and entries for Resource formation involving Page 1
1116 of Provider 1 1118, For example the following “field - entry™ pairs are shown:
“Resource title — Resource Title”, “Resource URI(s) — URIS™, “Group — Group 17 (with
which to associate the Resource once formed), “tags — Tag 1A™ {(with which to associate the
Resource {(once formed) with one or more Sub-Groups}, and “Visual Designator - Visoal
Designator X (the entrv for which can be used to link the Resource {once formed) to a Pane
associated with the same Visual Designator). The “Save™ bution has been selected, saving the
entries as Resource Data for what, upon the saving action, will be a newly formed Resource.
{(3192] The Tab “3” and Browser Window “1” represent the tab and browser associated with
Resource 3 {(the Resource being saved) as shown i FiGs. 10 and 12-16 that follow the
“General” example. The Navigation Arrows 1128 represent standard browser navigation
arrows. The Refresh Icon 1122 allows the user to refresh a rendered webpage. The Address
Bar 1124 allows the user to enter and view the URI of any webpage or Resource Page
displaved. The Extension fcon 1058 represents the extension icon of the Extension Files
1048b.

1893} The Page 1 1116 represents any webpage available on a computer network in its
original browser rendering. Provider 1 1118 refers to the provider who has made the Page 1
1116 available on a computer network. The “Content/function” elements represent the fact
that a Page 1 1116 may contain content or functional elements of any size and located at any
place within the Page 1 1116 as rendered in the Browser Window.

[0194] FIG. 31 is a diagram illustrating a detailed “General” example implementation of the
Page-bound DNUI 16244 utilizing the systerm 1080 Extension Files 1048b as discussed

previously. Once a Resource Page has been recognized as part of a Resource Set, the Page-
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bound DNUI 18242 may become both the starting and ending point of the Navigation
Process. As shown in this example, the Page-bound DNUI 1824a displays some of the
organizational and informational context of the Page 1 1116 with which it1s displayved as a
Resource; this context 1s Resource Data. For example “Resource 37 1s the Resource fitle;
“URI 37 15 the URI of the Resource Page m view; “Group 17 refers to the Group of which the
Resource is a part; “Tag LA” is one of one or more tags with which the Resource has been
tagged and defines a Sub-Group of which the Resource is a part;, “Visual Designator X7 is the
Visual Designator with which the Resource has been associated; the container with “3 of 57
and a set of “up” “down™ arrows is the Navigation Specific Ul Element 1896.

10195} The Tab “3” and Browser Window “17 represent the tab and browser associated with
Resource 3 as shown in FlGs. 10 and 12-16. The Page 1 1116 represents any webpage
available on a computer network in its original browser rendering. Provider 1 1118 refers to
the provider who has made the Page 1 1116 available on a computer network,

[0196] FIG. 32 15 a diagram illustrating a detatled “General” example implementation of the
Page-bound DNUI 10244 utilizing the system 1080 Extension Files 1048b as discussed
previously. In this figure, the “down” arvrow of the Navigation Specific Ul Element 1096 has
been selected and thus an example of the Navigation Process, navigating from the third
Resource to the fourth Resource within the Resource Set defined by the Group 1, Sub~-Group
Tag-1A, and Visual Designator X, has begun.

{(3197] The Tab “3” and Browser Window “1” represent the tab and browser associated with
Resource 3 as shown in Fi(zs. 18 and 12-16. The Page 1 1116 represents any webpage
available on a computer network in its original browser rendering. Provider 1 1118 refers to
the provider who has made the Page 1 1116 available on a computer network,

{07198} FIG. 33 is a diagram illustrating a detailed “General” example implementation of the
Page-bound DNUI 1624a vtilizing the system 1080 Extension Files 1048b as discussed
previously. FIG. 33 shows the example of the Navigation Process, navigating from the third
Resource to the fourth Resource of the Resource Set defined by Group 1, Sub-Group Tag-14,
and Visual Designator X has completed.

17199} As shown, Page-bound DNUI 18242 now displays the Resource Data of the new
Resource Page 2 1126 with which 1t 15 displaved as Resource 4 of the Resource Set of
“Group 17, As shown, “Resource 47 15 the Rescurce title; “URI 67 15 the URI of the Resource
Page in view, “Group 17 refers to the Group of which the Resource is a part; “Tag 1A” is one
of one or more tags with which the Resource has been tagged and defines a Sub-Group of

which the Resource 1s a part; “Visual Designator X7 1s the Visual Designator with which the
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Resource has been associated; the container with “4 of 57 and a set of “up” “down” arrows is
the Navigation Specific Ul Element 1496,

[0200] The Tab 3" and Browser Window “1” represent the tab and browser associated with
Resource 4 as shown in FIGs. 10 and 12-16. The Resource Page 2 1126 represents any
webpage available on a computer network in its original browser rendering. Provider 2 1128
refers to the provider who has made the Resource Page 2 1126 available on a computer
network. The “Content/function” elements represent the fact that a Resource Page 7 1126
may contain content or functional elements of any size and located at anvy place within the
Resource Page 2 1126 as rendered in the Browser Window 17

[0201] FIG. 34 is a diagram llustrating a “General” example implementation of another
Visual Besignation Process step, associating a Visual Designator with a Resource of a
Resource Set, utilizing a Page-bound RFUI 1024b of the system 1000 Extension Files 1048b
as discussed previously. Although (as implied in the Visual Designation Process summary
description for FIG. 42) using the Page-bound RFUI 1624b s not necessary to accomplish
the primary aspect {associating a Resource with a Visual Designator) of the step represented
in this figare, the Page-bound RFUI 1824b may be used to do so.

[0202] As shown in this example, the Page-bound AUL 1024 is a Page-bound RFUI 1024b
which displays the ficlds and entries for Resource formation involving Page 1 1138 of
Provider 3 1132. For example the following “field — entry” pairs are shown: “Resource fitle —
Resource Title™; “Resource URI(s} —~ URL 77; “Group — Group 17 (with which to associate
the Resource onee formed); “tags — -7 {with which to associate the Resource (once formed)
with one or more Sub-Groups); “Visual Designator - Visual Designator Y7 {the entry for
which can be used to link the Resource {once formed) to a Pane associated with the same
Visual Designator); and “Resource Association — Resource 37 (Resource 3 is associated with
Visual Designator X}, The “Save” button has been selected, saving the entrics as Resource
Data for what, upon the saving action, will be a newly formed Resource.

102083} The Tab “157 and Browser Window “6” represent the tab and browser window
associated with Resource 5 (the Resource being saved) as shown in Fi(Gs. 18 and 12-16. The
Page 1 1130 reprosents any webpage available on a computer network in its original browser
rendering. Provider 3 1132 refers to the provider who has made the Page 1 1130 available on
a computer network.

[0204] FIG. 35 is a diagram dlustrating a detailed “General” example implementation of an
Array Generation Process step, mitiation of an Array Generation Process by an Array

Generation Hvent {AGE) resulting from the selection of an Array Generation Specific Ul
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Eloment, utilizing a Page-boond BNUI 1824a of the system 1008 Extension Files 1048b.
Although the use of the Page-bound DNUI 1424a is not necessary to trigger an AGE, the
Page-bound DNUJ 1624a may be used to do so. This “General” example assumes the user
has navigated back from Resource 4, as shown in FIG. 33, to Resource 3.

[3205] As shown, a Page-bound DNUT 10243 displayvs the Resource Data of the Resource
Page 1 1116 with which it is displayed as Resource 3 of the Resource Set of Group 1 and
Sub-Group Tag 1A Resource 3 is the Resource title; URY 5 is the URIE of the Resource Page
m view; Group 1 refers to the Group of which the Resource 1s a part; Tag LA 1s one of one or
more tags with which the Resource has been tagged and defines a Sub-Group of which the
Resource 15 a part; Visual Designator X is the Visual Designator with which the Resource has
been associated; the container with 3 of 57 and a set of “up” “down™ arrows is the
Navigation Specific Ul Eloment 1096, the “XY” button in the middle of the DNUl s an
Array Generation Specific Ul Element 1098 that may be selected to initiate an Arrav
Generation Process, leading directly or indirectly to the publication of an AGM listened for
by AMC XY The following FIG. 36 shows the Amrav Generation Process mnitiated m this
figure having generated the imtended Array, sizing and positioning 2 Browser Window
containing the Tab displaving a Resource Page of Resource 3 over the left half of the Client
Area of the Display Device and a Browser Window containing the Tab displayving Resource 3
over the night half of the Chient Area of the Display Device.

[3206] The Tab “3” and Browser Window “1” represent the tab and browser associated with
Resource 3 as shown in FiGs. 19 and 12-16.

[0207] The Resource Page 1 1116 represents any webpage available on a computer network
in its original browser rendering. Provider 1 1118 refers to the provider who has made the
Rescurce Page 1 1116 available on a computer network.

[0208] FIG. 36 is a diagram dlustrating a detailed “General” example of the result of an
Array Generation Process having 1) created an Array of two Resources, each displayed
within a Tab 10814 of a Browser Window 1012 that has been sized and positioned to a Pane
Lavout’s Pane associated with the same Visual Designator as the Resource displayed in the
Browser Window's 1812 Tab 1014, and 2) utilized, among other elements of the system
1008, an AMC XY 1064, Visual Designator X and Y, Pane Lavout 1, 2 defined by PCPs, a
Resource 3 of a Resource Set associated with Viseal Diesignator X, and a Resource 5 of a
Rescurce Set associated with both the latter Rescurce 3 and Visual Designator Y.

[0209] As shown, Browser Window “17 is sized and positioned to the left half of the Client

Area 1030 of the Dhsplay Device 1010 corresponding to the Pane 1 that is also associated
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with Visual Designator X because Browser Window “17 contains Tab “37 that displays
Rescurce 3 of Group 1 and Sub-Group Tag 1A associated with the Visual Designator X,
Browser Window “67 is sized and positioned to the right half of the Chient Arca 1030 of the
Display Device 1010 corresponding to the Pane 2 that is also associated with Visual
Designator Y because Browser Window “67 containg Tab “157 that displays Resource 5 of
Group 1 and Sub-Group Tag 1A that is associated with both Resource 3 and the Visual
Designator Y.

[0210] As mentioned n the previous FIG. 38 describing the same “General” example, the
Array Generation Process resulting in this Array was inttiated by selection of the Array
Generation Spectfic Ul Element 1098 leading to the publication of an AGM. This AGM may
contain the Tab Data Attributes sufficient to inform its targeted AMUC of the Resources to be
displayved i the Array. For example, the AGM may contain just the Tab ID of the Tab from
which the AGM was generated and, if there is more than one AMC in the system, the
targeted AMC 113 the targeted AMC can reccive this message and use the Tab D o retrieve
the Tab Data Attubutes from the Tab Data Sct 1074a of FiGs. 12-16. As described m FIG.
13, the AMC XY 1064 may receive the Tab ID of the Tab from which the AGM was
generated and use it to retrieve the Resource 1D of that tab from the Tab Data Set 1674a.
Because the Array 1o be generated involves two Resources of Group 1 and Sub-Group Tag
1A, one associated with the other (that associated with Visual Designator Y associated with
that associated with Visual Designator X), the AMC XY 1864 may use the Resource 1D
retricved for the AGM initiating tab as the basis for querying the Resource Data Set to
retrieve the Resource 1D and Visual Designator of its associated Resource. In this example,
an AGM 1s generated from the Array Generation Specific Ul Element 1098 displayed in the
DNUI of Resource 3 displaved i Tab “37; the AGM contains Tab 1D “37 as shown in FIGs.
12-16; Tab 1D “37 is used to retricve Resource 3's Resource 1D 3; Resource ID 3 is used as
the basis by the AMC XY 1064 for querving the Resource Data Set to retrieve Resource 3's
related Resource’s Tab Data Attributes sufficient for completion of the Array Generation
Process; Resource 37s related Resource’s Tab Data Attributes are Resource 1D 5 and Visual
Designator Y.

[0211] At a point before the AMC XY 1864 sizes and positions the Browser Windows of the
Array, the AMC XY will ensure it has access to the most up-to-date PCPs defining the Panes
of the Pane Layout underlying the Array the AMC XY govems. Because there arc a number

of ways by which the AMC XY 1864 can access the PCPs and their associated Visual
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Designators, this example will assume that step has completed and the AMC XY s Pane
Layout’s PCPs arc up-to-date.

[0212] As described in FIG. 13, upon retricving the Tab Data Attributes for Resource 5 the
AMC XY 1064 may query the Tab Data Set 1674a to determine whether a TNAT (either a
Non-Array Tab exists displaying Resource 1D 5 or www .google com) exists that i can use as
the second tab of its Array to avoid needlessly generating a new tab. In this example, such a
query dentifics Tab ©157 as a TNAT and returmns that mformation to the AMC XY 1064,
AMUC XY then can affect the process to change Tab “157s displayed URI to that of a URI of
Resource § and incorporate Tab “157 into the Array containing Tab 37 ultimately writing to
Tab “157s Tab Data Attributes the AMC XY s D, AMC ID XY . In addition, in order to
differentiate the Array containing Tabs 37 and “15” from another AMC XY Arrav (such as
that containing Tabs “57 and “8” as shown in FiGs. 12-16), the AMC XY 1064 will also
write to Tab “37 that it is related to Tab “15” and o Tab “157 that it is related to Tab “37.
[0213] Each Tab, in a different Browser Window, now displayvs a Resource intended for
display. At a point before the AMC XY 1064 sizes and positions the Browser Windows of
the Array, the AMC XY may match cach Resource intended for display in the Array toa
Pane of the AMC s Pane Layout by virtue of the Resource and Pane’s common Visual
Designator. There are many ways by which this step can take place. This examplc assumes
the matching happens by the AMC XY 1864 matching the Resource 1D and Visual
Designator of cach Resource written in the Tab Data Set 1674a to the Pane’s PCPs associated
with the same Visual Designator and to which the AMC XY 1064 has access.

[0234] Once Resources and Panes have been “matched” and at least one Resource to be
displayed in the Array has been displayed m a Tab in a unigue Browser Window, the AMC
XY 1064 can use the PCPs to position and size the Browser Window displaying the Tab
displaying the Resource with which the PCP’s Pane share a conumnon Visual Designator. In
this example, Browser Wmdow “17 displaving Tab “3” displaving Resource 3 gets sized to
the left half of the Client Area 1038 of the Display Device 1610 using the PCPs of Pane 1
that have been associated with their common Visual Designator X, The Browser Window “67
displaying Tab “15” displaving Resource 5 gets sized to the right balf of the Client Area 1036
of the Display Device 1010 using the PCPs of Pane 2 that have been associated with their
common Visual Designator Y.

[0215] Each Browser Window and Tab represents any conventional browser window and tab.
The Page 1 1116 represents any webpage avatlable on a computer network in its original

browser rendering. Provider | 1118 refers to the provider who has made the Page 1 1116
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available on a computer network. The Page 1 1138 represents any webpage available on a
computer network in its original browser rendernng. Provider 3 1132 refers to the provider
who has made the Page 1 1130 available on a computer network.

[0216] As shown, the Navigation Specific Ul Element 1096 of Resource 3°s Page-Bound
DNUT 16244 has been selected i this figure. The next figure, FIG. 37, discusses and shows
the result of this action that mitiates an Arcay Responsive Action Process.

[0217] FIG. 37 15 a diagram illustrating a detailed “General” example of an Array Responsive
Action Process (initiated in the previous figure, FIG. 36) having affected a Navigation
Process in both Browser Window “17s Tab “3” and Browser Window 67 Tab “157 by the
single selection action on a Navigation Specific Ul Element in Browser Window “177s Tab
“37"s Resource 3’s Page-Bound DNUT 1924a.

{0218} As shown, this figure assumes that some time after the Array Generation Process has
been completed for Tab “37 and “157, an Array Responsive Action Process s initiated for the
Array by affecting a navigation in Tab “3” from a URVResource Page of Resource ID 3 to a
URI/Resource Page of Resource 1D 4.

[0219] Because, in this example, the Resources in the Array associated with VD Y are
associated with a specific Resource in the Away associated with VD X, the navigation from a
URI/Resource Page of Resource 3 to that of a URVResource Page of Resource 4 affects a
navigation in Tab “15” from the URI/Resource Page of Resource 3 which 1s associated
specifically to Resource 3 to that of a URI/Resource Page of Resource 6 which is associated
spacifically to Resource 4. Doing so allows the relationship between linked Resources within
the Group 1 and Sub-Group Tag 1A 1o remain visuallv consistont as the user moves through
Resources of Group | and Sub-Group Tag 1A associated with the same Visual Designator. In
other words, within Group 1 and Sub-Group Tag 1A, Resources associated with VD 'Y that
are associated with a specific Resource associated with VD X will only be displayed in the
right haif of the Chient Arca 1030 of the Display Device 1018 when the specific Resource
assoctated with VD X with which they are associated 1s displayed 1o the left half of the Clignt
Arca 1039 of the Displav Device 1616,

10220} Maintaining the latter visual relationship constitutes a form of Array behavior and
may be in part managed by an AMH of the AMC XY 1064, Navigate AMH, constructed for
that responsive navigation within the Array. This example assumes the selection of Resource
3’s Page-Bound DNUI's 1624a Navigation Specific Ul Element 1696 displayed in Tab *37
mitiates a Navigation Process in Tab 37 by the publication of a Navigate Message,

mdicating a Navigation Process has started and containing mformation mdicating the
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Resource and/or Resource Set (Resource 4 of Group 1 and Sub-Group Tag 1A) to which the
Browser Application 1832 should navigate and the tab or tabs (Tab 37 in this example} in
which to affect the navigation. To affect the Navigation Process a Navigate Handler of the
Background Page 18350b receives this message. Once received by the Navigate Handler (an
Event X Handler 1100), the Navigation Process may continue to completion for Tab 37, To
affect an Array Responsive Action Process connected with this navigation, the Navigate
AMH (an Event X AMH 1186) of the AMC XY 1064 also listens for and receives the
Navigate Message. Upon receiving the Navigate Message stemming from selection of
Navigation Specific Ul Element 1896 of the Resource 3 displayed in Tab 37, the Navigate
AMH (an Event X AMH 1106) of AMC XY 1064 publishes a second Navigate Message for
receipt by the same Navigate Handler (an Event X Handler 1106} utilized in the Navigation
Process for Tab “37. However, the second Navigate Message contains information indicating
the Resource and/or Resource Set {Resource 6 of Group 1 and Sub-Group Tag 1A) to which
the Browser Application 1032 should affect a navigation 1n Tab “1357; the Navigate AMH (an
Event X AMH 1106) may understand that the Navigate Message should affect Tab “137 by
virtue of the Tab Data Attributes available in the Tab Data indicating the association of Tab
“157 to Resource 5. From publication of this sccond Navigate Message by the Mavigate
AMH (an Event X AMH 1106) of AMC XY 1864, the second navigation associated with thig
message contimues to completion as if imitiated from Tab 137, As the events occur that
generate data elements constituting the Tab Data Attnibutes for the Tab Data Attribute Setg
for Tab 37 and Tab “157, cach is written to the Tab Data, vpdating the Tab Data to reflect
the current state of cach Tab, its displaved Resource, and the relationship of both to the Array
of which they are a part.

[0221] The Page 2 1126 represents any webpage available on a computer network in its
original browser rendering. Provider 2 1128 refers to the provider who has made the Page 2
§126 available on a computer network. The Page 1 1134 represents any webpage available on
a computer network in is original browser rendering. Provider 3 1136 refers to the provider
who has made the Page 1 1134 available on a computer network.

[0222] The cxample above illustrates just a single instance of how the Array Responsive
Action Process can be implemented in an Array. The Array Responsive Action Process may
be implemented to affect many responsive actions other than that of navigation including
keyword search and ighlighting, delction, Application Ul opening and closing, and Array

Tab open and closing.
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[0223] FIG. 38 1s a dhagram llustrating an “Education” example of the mitiation of an Array
Generation Process. A chapter of an eTextbook on Roman Engineening, is displayed with a
DNUL fn the DNUIT there is a user interface clement, an Array Generation Specific Ul
Element 1098a, that when selected will imbiate an Array Generation Process. For this
diagram, the Array Generation Specific Ul Element 1098a has been selected. The Array
Generation Specific Ul Element 1698a displays “FC7 to indicate the generated Array will
display a Resource associated with Visual Designator Focus on the left and a Resource
associated with the Visual Designator Context on the night; i this diagram a Resource
associated with Context also is associated with a particular Resource assoctated with Focus.
The webpage in view, a chapter on Roman Enginecring provided by an ¢Textbook Provider,
has been associated with the Visual Designator Focus: upon completion of the Arrav
QGeneration Process this Resource will be positioned on the left half of the display.

10224} FIG. 39 is a diagram that shows the Array Generation Process initiated in FiG. 38
having completed. The Arrav Generation Process has created a two-window Array of
Resources with the page of an eTextbook on Roman Engincering that has been associated
with the Visual Designator Focus positioned on the eft half of the display and a page
showing a map view of the Colosseum that has been associated with both the eTextbook page
on Roman Engincering and the Visual Designator Context positioned on the night half of the
display. The Navigation Specific Ul Element 1096 has been selected, specifically in this case
a down arrow, initiating an Array Responsive Action Process which will cause 1} a
navigation from the third of five to the fourth of five Resources associated with Focus and of
the Group Education and sub-Group Ancient Rome, m this case a navigation from the
¢Textbook page on Roman Engineering to an educational video on the Roman Forum; and 2)
a second navigation from a Context associated with the third of five Resources associated
with Focus and of the Group Education and sub-Group Ancient Rome to a Context associated
with the fourth of five Resources associated with Focus and of the Group Education and sub-
Group Ancient Rome, in this case a navigation from the page showing a map view of the
Colosseum to a page showing a map view of the Roman Forum.

[0225] FIG. 40 shows the ond result of this Array Responsive Action Process, the new Focus
Resource 18 in view and aligned with its associated Context Resource.

[0226] FIGs. 41A and 418 are flowcharts illustrating example operations (41002 - 41028) of
the system 1006 of FIG. | executing a Navigation Process, enablement of the repetitive

selection of the same Navigation Specific Ul Element 1o the Dynamic Navigation User
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Interface (DNUI} to result in the display of Resources in a Resource Set accordimg to the
Rescurce Set’s creator’s intended scope and sequence.

[0227] In the example of FIGs. 41A and 418, 10 a first instance, the Application Controller
detects a page loaded nto a tab is a Resource of a Resource Set (41682). The Apphication
Controller retricves the loaded Resource’s Resource Data (41004). The Application
Controller builds a DNUI View State and Resource Data Message for that Resource {(41006).
The Application Controller publishes the DNUT View State and Resource Data Message
{41008). An AUI Controller receives the DNUI View State and Resource Data Message
{41013y, An AUI Controller executes code resulting in the display of a DNUI including
Navigation Specific Uf Element in or alongside the loaded Resource Page (41612). Upon
selection of the displaved Navigation Specific UT Element the AUI Controller publishes a
Navigate Message (41014). The Application Controlier receives the Navigate Message
(41616). The Application Controller retricves the Resource Data of a Resource intended as a
Resource to which the Browser Application will navigate (41818). The Application
Controller changes appropnate tab’s Bocument URI to that of a Resource intended as the
Resource to which the Browser Application will navigate (41820} The Application
Controller builds a corresponding DNUI View State and Resource Data Message (41022).
The Application Controller publishes the DNUI View State and Resource Data Message
(418243, An AUI Controller receives the DNUI View State and Resource Data Message
(41026). The AUI Controller executes code resulting in display of a Resocurce’s DNUI
mclhuding its Navigation Specific Ul Element according to the Resource Set’s creator’s
mtended scope and sequence m the appropriate tab (41628).

[0228] FIG. 42 is a flowchart ifhustrating example operations (42602 — 42608) of a Visual
Designation Process. These operations may be accomplished using the Application Controller
of Browser Application 1632/1033 or an application acting at a lower, operational system
level that may distinguish between and uvtilize Resources of multiple applications on Local
Computing Device 1802,

[0229] In the example of FIG. 42, in a first instance, one or more Visual Designators is
selected or created and madce avauable for use by the Application Controlier (42002). A Panc
Lavout of one or more Panes defined by Pane Configuration Parameters 1s ereated and made
available for use by the Application Controller (420804). Each Pane is associated with the one
or more Visual Diesignators, the association of which is made availablc for usc by the
Application Controller (420036). One or more Resources of a Resource Set is associated with

the same one or more Visual Designators as one or more Panes; the association of which is
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made available for use by the Application Controller (42808). In ancther embodiment of the
Visual Designation Process, the Visual Designators may be applied directly to the viewing
coraponent of “(42008Y” in which the Resource is displaved instead of the Resource itself.
For example, the Visual Designator may be applied to a Tab displaying a webpage mstead of
the webpage and/or the URI of the webpage itself.

10230} it 1s important to note that the RSPP includes the ability to share any Resource Set and
associated positional data defining where the digital resource viewing components displaying
the Resources should be positioned on the screen or within another viewmg component with
any mumber of users.

[0231] For example, a user could share any collection of webpages and/or URIs and
associated postiional data defining where the browser windows displaving the webpages
should be positioned on the screen or Rendered Views displayving the webpages should be
positioned within a Browser Window with any number of users. The RSPP enables users to
share such information with any number of traditional sharing processes, an example of
which would be 1) storing the webpages and/or URIs and their positional display data
{whether directly associated to the webpages and/or URIs or indirectly associated through the
use of Visual Designator common to both the webpages and/or URls and the positional data
for the webpages and/or URIs) and/or Resource Data saved by a first user on a Remote
Server; 2) copying the latter webpages and/or URIs and their associated positional data
and/or Resource Data and storing the data as a separate, second data set on a Remote Server;
3} alerting one or more users that a set of webpages and/or URIs and their positional display
data and/or Resource Data has been shared with them; 4} allowing the one or more other
users to access the second, shared data set and display the webpages and/or URIS’ associated
webpages and/or Resource Bata of the second, shared data set according {o the positional
display data associated with the webpages and/or URIs and/or Resources in Array. Sharing
presentations 1s an aspect of the RSPP.

[3232] FIG. 43 illustrates an embodiment of a process for generating a visual array of digital
resources. Such a visual array may beneficially enable a viewer to view multiple related
resources concurrently with the resources organized into different viewing components {c.g.,
a browser window, tab, or view) on the screen that are automatically positioned in a manner
convenent for viewing. Furthermore, viewing components displaying resources may be
automatically positioned (and optionally re-sized) based on a pre-assigned visuval designation
of the resources with designators such as Focus or Context. Visual designation thus enables

mformation about a resource to be conveved by the position of the resource on the sereen.
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For example, an array may be gencrated that antomatically positions a Focus resource ina
viewing component on the left half of the screen and positions a related Context resource in a
viewing component on the right half of the screen, or vice versa. In other examples, an array
may position three or more viewing components with different tvpes of resources. In vet
another example, a single-clement array may automatically position a viewing component
based on the type of rescurce it displays (e.g.. avtomatically positioning a Focus on the left
side of the screen).

[0233] In the example process of FIG. 43, parameters are stored (43802) defining different
viewing areas of a display. For example, the parameters for cach viewing area may specify an
arrav of pixel coordmates corresponding to a different defined arca of the display (c.g., a left
half and right half, top half or bottom halt] or other defined area). Identifiers for a plurality of
digital resources and associations between the digital resources are also initially stored
{43084} For example, rescurces may be stored in different ordered sets which may each be
designated as particular types of resources based on designations such as Contexts or
Focuses. Each resource may be associated with a plurality of other resources in a designated
relationship. For example, a Focus resource may be associated with a plurality of Context
resourees that may cach provide ditferent contextual information relating to the subject of the
Focus resource. Data clements are also stored that associate different digital resources with
different viewing arcas (43086). For example, for a first ordered set of digital resources
designated as Focuses, a data element, such as the visual designator “Focus™, may store an
association linking these resources to a left viewing arca, and for a second ordered set of
digital resources designated as Contexts, a data element, such as the visual designator
“Context”, may store an association linking these resources to a right viewing area. A user
mterface is displaved that imchudes a user interface clement that when selected, causes a
visual array 1o be automatically generated. Selection of the navigation user interface element
is detected (43008) that indicates an instruction {o generate the visual array. In response to
this selection, the array management component identifics which resources should be
mcluded in the visual array. For example, in one embodiment, the array management
component identifies resources pre-sclecied by a user to be included n the array. In another
embodiment, the array management component tdentifies instances of resources that are
afready open to be included in the visual array. In yet further embodiments, the amray
management component may select resources for inclusion in the visual array based on the
resource type, associations between resources, or other configurable factors. The array

management component then identifies the stored data elements associated with cach of the
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resovrces identified for inclusion in the visual array (43816), and determines to which
predefined viewing arca cach resource 1s linked based on the respective data clements
{43012). Responsive to this determination, the array management component causes
respective viewing componenis displaying each resource to be positioned over thew
respective associated viewing areas {and optionally re-sized to fit within the defined areas)
{43014} For example, one or more viewing components displaying resources designated as
Focuses may be positioned over a first viewing arca {¢.g.. on the lcft side) and one or more
viewing components displaying rescurces designated as Contexts may be positioned over a
second viewing arga {e.g., on the right side}. In one embodiment, if a particular resource is
not alrecady open in a viewing component but s otherwise identified for inclusion 1 the array,
the array management component may generate a new viewing component and load the
resource in the new viewing component, In other cases, if a particular resource designated for
mclusion in the visual array is already open in 3 viewing component, the viewing component
may merely be repositioned over the appropriate viewing arca. In an alicmative crabodiment,
viewing components themselves may be associated with particular viewing areas (either
directly or via a separate data element). For example, a particular viewing component may be
associated with Focuses and another viewing component may be associated with Contexts.
Then, mstead of relyving on the associations of the underlying resources themselves, the array
management component may detect the association of the viewing component with a
particular viewing area and reposition the viewmg component over the viewing arca during
array gencration based on the association.

[0234] FIGs. 44A and 448 are flowcharts Hustrating example operations (44802 — 44018) of
the system 1000 of FIG. 1 executing an Array Generation Process, generation of an Array of
ong or more Rescurces, each Resource in the Array being displayed in a Browser Window
positioned over a defined area of the Client Area of the Display Device, referred to herein as
a Pane, the Pane and Resource having one or more common Visual Designators. Also, as
represented in the figures and description herein, an Event Broker may be used for messaging
mchuding between the Application Controlier 1046 and the AUT Controller 1042 and/or to the
Apphcation Controller 1840 upon Tab and Browser Window Events.

[0235] In the example of FIGs. 44A and 44B, in a first instance, an Array Generation Event
{AGE) mitiates the Array Generation Process (44802} In many instances this event is or
leads directly to an AUY Controller 1042 or Application Controlier 104¢ publishing an AGM
{44004). It this occurs, the AMC targeted by the AGM and possibly one or more Application

Controller 1848 components receive the AGM which contains all, some, or nong of the
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Resource 1D and/or Tab Data Attributes for Array Generation (44606). Alternatively, other
AGEs may occur that do not require the publication of an AGM in order to activate the
function of the AMC as described below. The AMC responds to the AGE and retricves (from
the Resource Data Set 1626) and/or recognizes Resource Data elements to display cach
Resource mtended for display in the Array (44008). The AMC retrieves or recognizes ong or
more Visual Designators for each Resource ntended for display in the Array (44618}, The
AMC retrigves or recoguizes Pane Configuration Parameters for cach Pane of the Array
{44012). The AMC matches cach Resource to one or more Panes by virtue of the Resource’s
and Pane’s one or more comumnon Visual Designators (44014). The Application Controller
1840 and/or AMC causcs cach Array Resource to be displayed in a Tab 1414 of a Browser
Window 1012 (44816). The AMC positions and sizes each Array Browser Window 1012 to
the Pane with which its Resource is associated by a common Visual Designator; the AMC
may detach an Arrav Tab 1614 from a Browser Window 1812 if desirable (44018).

[0236] FIGs. 45A and 458 arc flowcharts llustrating example operations (45002 — 43018) of
the system 1081 of FIG. 2 executing an Array Generation Process, generation of an Array of
one or more Resources, each Resource i the Array being displayed 1n a Rendered View
positioned over a defined area of the Canvas Arca of 2 Browser Window and/or Client Arca
of the Display Device, referred to herein as a Pane, the Pane and Resource having been
associated with one or more common Visual Designators.

[3237] In the example of FIGs. 45A and 45B, i a first instance, an Array Generation Event
{AGE) initiates the Array Generation Process (45002). In many instances this event is or
leads directly to an AUI Controller 1043 or Application Controlier 1041 publishing an AGM
{45004) If this occurs, the AMC targeted by the AGM and possibly one or more Application
Controlier 1841 components receive the AGM which contains all, some, or none of the
Rescurce 1D and/or Rendered View Data Atiributes for Array Generation (45006).
Alternatively, other AGEs may occur that do not requure the publication of an AGM n order
to activate the function of the AMC as described below. The AMC responds to the AGE and
retrieves {(from the Resource Data Set 1026) and/or recognizes Resource Data clements to
display each Resource intended for display in the Array (43608). The AMUC retrnicves or
recognizes one or more Visual Designators for each Resource intended for display m the
Array (453018). The AMC retrieves or recognizes Pane Configuration Parameters for each
Panc of the Array (45012). The AMC matches each Resource 1o one or more Pancs by virtue
of the Resource’s and Pane’s one or more common Visual Designators (45014). The

Application Controller 1041 and/or AMC causes each Array Resource to be displaved ina
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Rendered View 1817 of Tab 1815 of a Browser Window 1813 (45816). The AMC positions
and sizes cach Array Rendered Views 1817 to the Panc with which its Resource is associated
bv a common Visual Designator; the AMC may detach an Array Tab 1013 from a Browser
Window 1013 if desirable (45018).

10238} FIGs. 46A, 468, 46C, 46D, and 46E are flowcharts illustrating detailed example
operations (46802 — 46050) of the system 1000 of FIG. 1 executing an Array Generation
Process, generation of an Amrav of onc or more Resources, each Resource i the Array being
displayed in a Browser Window positioned over a defined arca of the Chient Area of the
Bisplay Device, referred to hercin as a Pane, the Pane and Resource having one or more
common Visual Designators. In addition, this process implics, and by explicit references to a
Tab Data Set 1074 assumes, the use of a Tab Data Management Svstem (TDMS) that
mcludes one or more of a TOMS’ functions as described in FIGs. 12-16. Also as represented
i the figures and description herein, an Event Broker may be used for messaging including
between the Application Controller 1846 and the AUT Controller 1042 and/or to the
Apphcation Controller 1840 upon Tab and Browser Window Events. For the sake of brevity,
one may read an alternative implementation of operations (46062 ~ 4605¢) by substituting
Background Page 1850 in place of Application Controlier 1040 and Coutent Script 1052 in
place of AUI Controller 1042,

[0239] In the example of FIGs. 464, 468, 46C, 461, and 46K, in a first nstance, selection of
an Array Gengeration Specific Ul Element on an AUl may trigger an Array Generation Event
{AGE). If this capability exists and such a sclection occurs, an AGE is triggered (46002) . If
not, an AGE may be triggered by a wide variety of other methods. The AGE mitiates the
Array Generation Process (46004). In many instances this event is or lgads directly to an AU
Controlier 1842 or Application Controller 1840 publishing an AGM (46806}, If this occurs,
the AMC targeted by the AGM and possiblv one or more Application Controller 1046
components receive the AGM which contams all, some, or none of the Resource 1D and/or
Tab Data Attributes for Array Generation {(46008). Altematively, other AGES may occur that
do not require the publication of an AGM in order to activaie the function of the AMC as
described below. The AMC responds, and retrieves and/or recognizes remaining Tab Data
Attributes useful to display each Resource intended for display in the Array (this may occur
at one or morg instances throughout the Array Generation Process) (46818}, The AMC
responds, and retrieves {from the Resource Data Set 1826) and/or recognizes remaining
Resource Data clements to display each Resource miended for display in the Array {this may

gocur at one or more instances throughout the Array Generation Process) (46812). The AMC
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retrieves or recognizes one or more Visual Designators for each Resource mtended for
display in the Array {this may occur at one or more instances throughowt the Array
Gengeration Process) (460143, The AMC retrieves or recognizes Pane Configuration
Parameters for cach Pane of the Array (this may occur at one or more instances throughout
the Arrav Generation Process) (46816). The AMC “matches” each Resource to one or more
Panes by virtue of the Resource’s and Pane’s one or more common Visual Designators
{46018). The AMC may determine it will need to create one or more new Browser Windows
to display one or more Resources intended for display in the Array. If the AMC does, the
AMUC may check Tab Data Set 1474 for available Targeted Non-Array Tabs (466283, If one
or more TNATSs exist for the AMC, the AMC may adopt one or more Targeted Non-Array
Tabs for its Array (46622). If a TNAT exists that contains a Resource intended for display in
the Arrav, the AMC may designate the TNAT as an Array Tab and record its relationship to
the other Array Tabs (46824). The AMC positions and sizes the Array Browser Window
1612 to the Pane with which the Resource is associated by a common Visual Designator; the
AMC can detach an Array Tab 1814 from a Browser Window 10812 if warranted (46026).
These steps may be repeated until the Array is full or TNATS already containing Resources
arc oxhausted (46028). If the Array 1s not full and TNATSs already containing Resources have
been exhausted then if a TNAT exists that does not contain a Resource intended for display in
the Arrayv the AMC, through the Application Controller 1848, may change a TNAT s URL to
that of the mtended Resource and, if warranted, completes a navigation process for the Tab
1614 of the TNATT (46038). The AMC designates the TNAT as an Array Tab 1014 and
records its relationship to the other Array Tabs 1814 (46032}, The AMC positions and sizes
the Array Browser Window 1612 to the Pane with which the Resource is associated by a
cormnmon Visual Designator; the AMC may detach an Array Tab 1414 from a Browser
Window 1012 if warranted (46034). These steps may be repeated until the Array 1s full or the
TNATSs are exhausted (46036). If one or more TNATs do not exist for the AMC, the AMC
may determine there are no TNATs available for use in the Array (466838}, The AMC mitiates
the creation of a new Browser Window 1012 and Tab 1014 (46040) Through the Application
Controller 1048, the AMC changes the new Browser Window’s Tab’s URI o that of the
mtended Resource and if warranted completes a navigation process for that Tab 1614
{46042). The AMC designates the Tab 1014 as an Array Tab and records its relationship to
the other Array Tabs (46044). The AMC positions and sizes the Array Browser Window
1812 to the Pane with which the Resource is associated by a common Viseal Designator; the

AMC may detach an Array Tab 1314 from a Browser Window 1012 if warranted (46846).
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These steps may be repeated until each Array Resource is in an Array Tab 1014 and Browser
Window 1012 {46848). If the AMC determines it will not need to create one or more new
Browser Windows to display one or more Resources intended for display in the Array, the
AMC positions and sizes each Array Browser Window 1012 to the Pane with which s
Resource is associated by a common Visual Designator; the AMC may detach an Array Tab
1614 from a Browser Window 1012 if warranted {46058).

[0240] FIGs. 47A, 478, 47C. 47D, and 47K arc flowcharts illustrating detailed example
operations (476802 — 47858) of the system 1081 of FIG. 2 executing an Array Generation
Process, generation of an Array of one or more Resources, each Resource i the Array being
displaved 1n a Rendered View positioned over a detined arca of the Canvas Areaof a
Browser Window and/or Client Area of the Display Device, referred to herein as a Pane, the
Pane and Resource having been associated with one or more common Visual Designators. In
addition, this process implies, and by explicit references to a Rendered View Data Set 1673
assumes, the use of a Rendered View Data Management System (RVDMS) that includes one
or more of a RVDMS’ functions as described in FiGs. 17-21. Also as represented in the
figures and description herein, an Event Broker may be used for messaging including
between the Application Controller 1941 and the AUI Controller 1043 and/or to the
Application Controller 1041 upon Rendered View, Tab, and Browser Window Events. For
the sake of brevity, one may read an altemative implementation of operations (47002 —
47350} by substituting Background Page 1851 in place of Application Controller 1841 and
Content Script 1053 in place of AUI Controlier 1043,

[0241] In the example of FIGs. 474, 478, 47C, 47D, and 47E, m a first instance, sclection of
an Array Generation Specific Ul Element on an AU may trigeer an Array Generation Event
{AGE) If this capability exists and such a selection occurs, an AGE is tniggered (47002). If
not an AGE may be triggered by a wide varicty of other methods. The AGE mitiates the
Array Generation Process (47004). In many instances this event is or leads directly to an AUI
Controller 1843 or Application Controller 1841 publishing an AGM (47086). If this occurs,
the AMU targeted by the AGM and possibly one or more Application Controller 1041
components receive the AGM which contains all, some, or none of the Resource 1D and/or
Rendered View Data Attributes for Array Generation (47008). Alternatively, other AGEs
may occur that do not require the publication of an AGM in order to activaie the fonction of
the AMC as described below. The AMC responds, and retrieves and/or recognizes remaining
Rendered View Data Attributes useful to display each Resource intended for display in the

Array (this may occur at one or more instances throughout the Array Generation Process)
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{47018). The AMC responds, and retrieves (from the Resource Data Set 1026) and/or
recognizes remaining Resource Data clements to display each Resource intended for display
in the Array (this may occur at one or more instances throughout the Array Generation
Process) (47812). The AMC retrieves or recognizes one or more Visual Designators for each
Resource intended for display in the Array (this may occur at one or more mstances
throughout the Array Generation Process) {47814}, The AMU retrieves or recognizes Pane
Configuration Parameters for cach Pane of the Array (this may occur at one or more instances
throughout the Array Generation Process) (47616). The AMC “matches” each Resource to
one or more Panes by virtue of the Resource’s and Pane’s one or more common Visual
Designators (47G18). The AMC may determine #t will need to create one or more new
Rendered Views 1o display one or more Resources miended for display in the Array. [fthe
AMC does, the AMC checks Rendered View Data 1875 for available Targeted Non-Array
Rendered Views {47028). If one or more TNARVSs exist for the AMC, the AMC may adopt
one or more Targeted Non-Array Rendered Views for its Array (47022). It a TNARYV cxists
that contains a Resource intended tor display in the Array, the AMC may designate the
TNARY as an Array Rendered View and record its relationship to the other Array Rendered
Views (47024). The AMC posttions and sizes the Array Rendered View 1617 to the Pane
with which the Resource is associated by a common Visual Designator; the AMC may detach
an Array Tab 1815 from a Browser Window 1013 if warranted (47026}, These steps may be
repeated unti] the Array is full or until TNARVS already containing Resources are exhausted
{47028) . If the Array 15 not full and TNATs alrcady containing Resources have been
exhausted then if a TNARY exists that does not contain a Resource intended for display in
the Array the AMC, through the Application Controller 1641, may change a TNARV s URE
to that ot the intended Resource and, if warranted, may complete a navigation process for the
Rendered View of the TNARV (47030). The AMC designates the TNARY as an Array
Rendered View 1817 and records its relationship to the other Array Rendered Views (47632).
The AMC positions and sizes the Arrav Rendered View 1617 to the Pane with which the
Resource is associated by a conunon Visual Designator, the AMC may detach an Array Tab
1615 from a Browser Window 1013 if warranted (47034). These steps may be repeated unti}
the Array is full or TNARVS are exhausted (47036). If one or more TNARVs do not exist for
the AMC, the AMC may determine there are no TNARVs available for use in the Array
{47838). The AMC nutiates the creation of a new Browser Window, Tab, and/or Rendered
View {(47048). Through the Application Controller 1841, the AMC changes the new Browser

Window’s Tab’s Rendered View’s URI to that of the mtended Resource and if warranted
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completes a navigation process for that Rendered View 1817 (47042). The AMC designates
the Rendered View as an Array Rendered View and records its relationship to the other Array
Rendered Views (47044). The AMC posttions and sizes the Array Rendered View 1017 1o
the Pane with which the Resource 1s associated by a common Visual Designator; the AMC
may detach an Array Tab 1815 from a Browser Window 1813 if warranted (47046}, These
steps may be repeated untii cach Array Resource is in an Array Rendered View 1417 and
Browser Window 1013 (47048) . If the AMC deternuines it will not need to create one or more
new Rendered Views to display one or more Resources intended for display in the Array, the
AMUC positions and sizes cach Array Rendered View 1817 to the Pane with which its
Resource 15 associated by a common Visual Designator; the AMC can detach an Array Tab
1815 from a Browser Window 1613 1f warranted {47058},

[3242] FIG. 48 illustrates an embodiment of a process for controlling navigation between
digital resources. Particularly, where multiple rescurces may be concurrently displaved, the
process of FIG. 48 enables automatic navigation to a resource having a known association
with another resource to which navigation is requested. For example, when navigating to a
new Focus in a first digital resource viewing component {¢.g., a first browser window, tab, or
view), a navigation handler mayv automatically vutiate navigation to a Context that is
associated with the new Focus (¢.g., the first Context in the ordered sequence of Context
resources) in a second digital resource viewing component {e.2., a second browser window,
tab, or second view in the first browser window) that may be concurrently displayed. Thus,
the system beneficially presents the user with a contextual resource relevant to the resource to
which navigation is requested, and may enable the user to concurrently view these resources
i & convenicnt manner.

[0243] In the example process of FIG. 48, wlentifiers for a plarality of digital resources and
associations between the digital resources are inttially stored (48002). For example. rosources
may be stored in different ordered sets which may each be designated as particular types of
resources such as Contextis or Focuses. Each resource may be associated with a phuality of
other resources in a designated relationship. For example, a Focus resource may be
assoctated with a plurality of Context resources that may each provide different contextual
mformation relating to the subject of the Focus resource. A display device may mitially
display {48604) a sct of two or more resources. For example, a first Focus may be mtially
displaved 1n a first viewing component and an associated Context may be displayed initially
mn a second viewing component. In another example, the mtially displaved resources may

comprise another set of resources that do not necessarily include a related Focus and Context
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{¢.g., two Focuses, two Contexts, or unlabeled resources). A user interface 1s also displaved
{48006) that includes various user mterface clements that when selected enable navigation
between digital resources. For example, the user interface element may include next and
previous buttons that enable navigation to a next or previous resource in the ordered set of
resources of which the initially displayed resource 13 a member. Additionally, the user
mterface element may enable navigation to other resources in the ordered set or to resources
that are not necessarthy members of the same ordered set. Selection of the navigation user
mterface element 1s detected (48088}, This selection mdicates a request to navigate to a new
resource in the first viewing component. For example, in the case that the first viewing
component displays a Focus in an ordered sct of Focuses, the user interface element may
cause navigation to a next or previous Focus in this set. In response 1o the selection,
navigation to the new resource in the first viewing component is mnitiated (48618}, An array
management component then detects (48312} other resources that have stored associations
with the new resource to which navigation is requested. These may be, for example, a set of
Context resources associated with a new Focus resource being navigated to i the first
viewing component. Alternatively, the related resources may mnclude other resources with
stored associations with the newly loaded resource that is not necessarnily a Focus-Context
relationship. In response to detecting the one or more associations to other resources, the
array management component automatically initiates (48014} navigation to one of the
detected related resources in the second viewing component. For example, if the requested
resource is associated with multiple other resources, one of the associated resources may be
selected to display in the second viewing component. For example, where the associated
resources are part of an ordered set of resources (such as an ordered sct of Contexts
associated with a selected Focus), the first numerically ordered resource in the set may be
selected.

10244} In one embodiment, the array management component may furthermore automatically
select which viewing component of multiple available viewing components {(¢.g., multiple
open tabs, browser windows, or views of a browser window or tab} to use for navigating to
the related resource. In this embodiment, the array management component may detect a
previously stored association between the first viewing component and the second viewing
component, and select the second component for displaying the related resource based on this
known association. For example, if a second viewing component is alrcady being used to
view Context resources related to a particular Focus m a first viewing component, a Focus-

Context association may be stored for the first and second viewing component. The
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relationship may be detected, thus causing the array management component to select the
second viewing component for navigating to the associated rescurce.

[0245] FIG. 49 is a tlowchart illustrating cxample operations (49002 — 49012) of the svstem
1809 of FIG. 1 executing an Array Responsive Action Process, enablement of an event
affecting the display of an Array Resource and/or its Tab and/or its Browser Window to
affect the display of another Arrav Resource and/or its Tab and/or its Browser Window.
[0246] In the cxample of FIG. 49, in a first instance, an Event X Message 1 associated with a
Tab I, Browser Window 1 is published (for this example, the 17 in Event X Message 1
represents that Event X Message 1 is the first instance of any number of possible Event X
Messages in the description. The “17 in both Tab 1 and Browser Window 1 represents any
open Tab 1014 and Browser Window 1012 of a Browser Application 1032) (49002). The
Event X Handler 1106 / Application Controller 1040 receives Event X Message 1 associated
with a Tab 1, Browser Window 1 (490084}, The one or morg processes intiated by Event X
Message 1 are carnied out for Tab 1, Browser Window 1 {(49006). Ooc or more AMCs” Event
X AMH 1106 receives the same Event X Message 1 (or one denived from it) as received by
the Event X Handler (49008}, The one or more AMCUs” Event X AMH 1186 inttiates ong or
more Event Messages “17 for one or more Array or TNAT Tabs 1614, cach AMC may mihate
a umigue Event Message for cach Arrav or TNAT Tab 1414 depending on the desired
behavior for each of the latter Tabs that 1s to be associated with the mitial Event X Message 1
i Tab 1, Browser Window 1 {(because one or more of the Event Messages generated by the
Event X AMH may be one or more other instances of an Event X Message, the range of all
possible Event Messages generated by the Event X AMH is represented as Event Measages
“17; therefore Event Messages 17 represents any mumber of Event X Messages and/or other
kinds of Event Messages; by extension of the same logic, Event processes “1 has been used

(3384}
1

mstead of Event X processes 17 to reprosent the range of processes that may be exccuted to
corapletion upon generation of the corresponding Event Message for cach) (496140). Event
processes 1 are executed to completion for the latter one or more Array and/or TNAT Tabs
1614 (49812). As noted, the RSPP may inchude processes similar to the Array Responsive
Action Process in which a Visual Designator may be the PCPs of a Pane itself. In such a case,
a component, similar in function to an AMC, may manage the responsive actions between
associated tabs and/or the Resources displayved in them.

[0247] FIG. 50 is a flowchart illustrating example operations (56002 - 50612) of the system
1801 of FIG. 2 executing an Array Responsive Action Process, enablement of an event

affecting the display of an Array Resource and/or its Rendered View and/or its Tab and/or its
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Browser Window to affect the display of another Array Resource and/or its Rendered View
and/or its Tab and/or its Browser Window.

[0248] in the example of FIG. 80, in a first instance, an Event X Message 1 associated with a
Rendered View 1, Tab 1, Browser Window I 1s published (for this example, the “17 in Event
X Message 1 represents that Hvent X Message 1 is the first instance of any number of
possible Event X Messages in the description. The “17 in Rendered View 1, Tab 1, and
Browser Window 1 represents any Rendered View, Tab and Browser Window of a Browser
Apphcation 1033} (56062). The Event X Handler 1101 / Application Controller 1041
receives Event X Message 1 associated with a Rendered View 1, Tab 1, Browser Window 1
{30004). The one or more processes witiated by Event X Message | are carried out for
Rendered View 1, Tab 1, Browser Window I (38086). One or more AMUs” Event X AMH
1167 receives the same Event X Message 1 (or one derived from it) as received by the Event
X Handler (58088). The onc or more AMCs” Event X AMH 1187 initiates one or more Event
Messages “17 for one or more Array or TNARV Rendered Views 1817; cach AMC may
mitiate a unique Event Message for each Array or TNARYV Rendered View 1017 depending
on the desired behavior for cach of the latter Rendered Views that is to be associated with the
mitial Event X Message 1 in Rendered View 1, Tab 1, Browser Window 1 (because onc or
more of the Event Messages generated by the Event X AMH may be one or more other
mstances of an Event X Message, the range of all possible Event Messages generated by the
Event X AMH 1s represented as Event Messages “17; therefore Event Messages “t” represents
any number of Event X Messages and/or other kinds of Event Messages; by extension of the

(334}

same logic, Event processes “17 has been used mstead of Event X processes “1” to represent
the range of processes that may be executed to completion upon generation of the
corresponding Event Message for each) (50018). Event processes 17 are executed to
corapletion for the latier one or more Array and/or TNARV Kendered Views 1917 (56012).
10249] FIG. 51 is a flowchart Hlustrating detailed example operations (510662 - 51612) of the
ayatem 1000 of FIG. 1 executing an Array Responsive Action Process, enablement of an
event affecting the display of an Array Resource and/or its Tab and/or its Browser Window to
affect the display of another Array Resource and/or its Tab and/or its Browser Window. In
addition, this figure assumes the existence of a TBMS that includes one or more of a TDMS’
functions as described in FiGs. 12-16. A TDMS 1s desirable to ensure an AMC understands
which of its Tabs to affect with a responsive action and, in a case where there 1s more than
one AMC and Array, a means for tracking the Tab Data Attribute Sets of cach Array by
assigning each Tab Data Attribute Set an AMC 1D, a data clement that indicates the AMC

85



WO 2017/074963 PCT/US2016/058720

and Array of which the Tab Data Attribute Set is a part. For the sake of brevity and to avoid
redundancy, one may read an altemative implementation of operations (81062 —~ 51012) by
substituting Background Page 1058 in place of Application Controller 1040,

[0250] In the example of FIG. 51, in a first instance, an Event X Message 1 associated with a
Tab 1, Browser Window 1 1s published (for this example, the 17 in Event X Message 1
represents that Event X Message 1 is the first instance of any number of possible Event X
Messages in the description. The 17 in both Tab | and Browser Window 1 represents any
open Tab 1014 and Browser Window 1812 of a Browser Application 1432) (51002).
Application Controller’s 1840 Event X Handler 1180 receives Event X Message | associated
with a Tab 1, Browser Window 1 (51004). The one or more processes initiated by Event X
Message 1 are carmed out for Tab 1, Browser Window 1 (81086). One or more AMCs” Event
X AMH 1106 of the Application Controller 1848 receives the same Event X Message 1 {or
one dertved from ity as received by the Event X Handler (51608). The one or more AMCs’
Event X AMH 1106 initiates one or more Event Messages “t” for one or more Array or
TNAT Tabs 1014; cach AMC may mitiate a unique Event Message for cach Array or TNAT
Tab 1814 depending on the desired behavior for each of the latter Tabs that is to be
associated with the initial Event X Message 1 in Tab 1, Browser Window 1 {because one or
more of the Event Messages generated by the Event X AMH may be one or more other
mstances of an Event X Message, the range of all possible Event Messages generated by the
Event X AMH is represented as Event Messages ™17, therefore Event Messages “i” represents
any number of Event X Messages and/or other kinds of Event Messages; by extension of the

(334}

same logic, Event processes “17 has been used mstead of Event X processes “17 to represent
the range of processes that may be executed to completion upon generation of the
corresponding Event Message for each) (51018). Event processes "1 are executed to
corapletion for the latter one or more Array and/or TNAT Tabs 1014 (51012).

10251] FIG. 82 is a flowchart Hlustrating detailed example operations (52002 - 52614) of the
system 1000 of FIG. 1 executing an Array Responsive Action Process specific to a
Navigation Process. In addition, this figure assumes the existence of a TDMS that includes
one or more of a TDMS” functions as described m FIGs. 12-16. A TDMS is desirable to
ensire an AMC understands which of its Tabs to affect with a responsive action and, tn a
case where there is more than one AMC and Array, a means for tracking the Tab Data
Attribute Sets of cach Array by assigning cach Tab Data Attubute Set an AMC 1D, 2 data
clement that imdicates the AMC and Array of which the Tab Data Attribute Sct is a part. For

the sake of brevity and to avoid redundancy, one may read an alternative implementation of
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operations (32602 - 32814) by substituting Background Page 1858 in place of Application
Controller 1848, Content Script 1052 in place of AUI Controller 18042, and Page-bound
DNUI 1822 or 1024 in place of Browser-bound 1926

[0252] In the example of FIG. 82, in a first instance, a Navigation Specific Ul Element 1096
on the Browser-bound DNUI 1028 15 selected to navigate to a Resource and/or Resource Set
i a Tab 1, Browser Window | according to the Resource Set’s creator’s intended scope and
sequence (the “17 in both Tab 1 and Browser Window 1 represents anv open Tab 1814 and
Browser Window 1612 of a Browser Application 1032) (82002). An AU Controller 1042
sends a Navigate Message 1 to the Application Controller’s 1048 Navigate Handler (an Event
X Handler 1106) indicating the Resource and/or Resource Set to which the user intends to
navigate a Tab 1, Browser Window | and informing the Application Controller 1046 to build
a corresponding Dynamic Navigation Ul View State and Resoarce Data Message (for this
gxample, the 17 Navigate Message 1 represents that Navigate Message 1 is the first
mstance of any number of possible Navigate Messages 1 the description) (82004). The
Apphcation Controller’s 1040 Navigate Handler receives the Navigate Message | (52006).
The Navigation Process for Tab 1, Browser Window 115 executed to completion (320083,
The Application Controller’s 1043 AMC s Navigate AMH {an Event X AMH 1106) receives
the same Navigate Message 1 {or one derived from it} as above (32818}, The Application
Controller’s 1840 AMC s Navigate AMH mitiates one or more Navigate Message “17s for
one or more Array or TNAT Tabs 18014 other than Tab 1, Browser Window 1 indicating the
Resource and/or Resource Set to which the Tabs should navigate according to the Resource
Set’s creator’s intended scope and sequence {(because one or more of the Navigate Messages
generated by the Navigate AMH may be one or more other instances of a Navigate Message,
the range of possible Navigate Messages generated by the Navigate AMH is represented as
Navigate Messages “17; therefore Navigate Messages “17 represents any nuraber of Navigate
Messages; by extension of the same logic, “9” Navigation Processes has been used to
represent the range of Navigation Processes that may be executed to completion apon
generation of the corresponding Navigate Message for cach) (82612). The Application
Controller’s 1040 Navigate Handler receives the Navigate Message “17s. ©17 Navigation
Processes are executed to completion for the latter one or more Array and/or TNAT Tabs
1014 (52014).

[0253] FIG. 53 is a tlowchart Hlustrating detailed example operations (83002 — 53614) of the
system 1001 of FIG. 2 executing an Array Responsive Action Process specific to a

Navigation Process. In addition, this figure assames the existence of a RVDMS that includes
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one or more of a RVDMS’ functions as described i FiGs, 17-21. A RVDMS is desirable to
ensure an AMC understands which of its Rendered Views to affect with a responsive action
and, in a case where there is more than one AMC and Array, a means for fracking the
Rendered Views Data Attribute Sets of each Array by assigning each Rendered View Data
Atiribute Set an AMC 1D, a data element that indicates the AMC and Array of which the
Rendered Views Data Atftribute Set is a part. For the sake of brevity and to avoid redundancy,
one may read an altemative implementation of operations (83062 — 83014) by substituting
Background Page 1851 in place of Application Controller 1841, Content Script 1853 in place
of AUI Controller 1043,

10254} in the example of FIG. 83, i a first instance, a Navigation Specific Ul Element 1096
on a DNUI is selected to navigate to a Resource and/or Resource Set in a Rendered View 1,
Tab I, Browser Window 1 according to the Resource Set’s creator’s intended scope and
sequenee {the 17 in Rendered View 1, Tab 1, and Browser Window 1 represents any
Rendered View, Tab, and Browser Window of a Browser Application 1033) (53002). An
AUT Controlier 1043 sends a Navigate Message 1 to the Application Controller’s 1041
Navigate Handler {an Event X Handler 1181) indicating the Resource and/or Resource Set to
which the user intends to navigate a Rendered View 1, Tab 1, Browser Window 1 and
mforming the Application Controller 1841 to build a corresponding Dynamic Navigation Ul
View State and Resource Data Message (for this example, the 17 m Navigate Message |
represents that Navigate Message 1 is the first instance of any number of possible Navigate
Messages in the description} (33004). The Application Controller’s 1841 Navigate Handler
receives the Navigate Message 1 (33006). The Navigation Process for Rendered View 1, Tab
1, Browser Window 1 18 executed to completion (830438). The Application Controller’s 1041
AMC g Navigate AMH (an Event X AMH 1187) receives the same Navigate Message 1 (or
one derived from it} as above (83610}, The Application Controller’s 1041 AMC’s Navigate
AMH mitiates one or more Navigate Message “17s for one or more Array or TNARVY
Rendered Views other than Rendered View 1, Tab 1, Browser Window | indicating the
Resource and/or Resource Set to which the Rendered Views should navigate according to the
Resource Set’s creator’s intended scope and sequence (because one or more of the Navigate
Messages gencerated by the Navigate AMH may be one or more other instances of a Navigate
Message, the range of possible Navigate Messages generated by the Navigate AMH ig
represented as Navigate Messages “17; therefore Navigate Messages “17 represents any
number of Navigate Messages; by extension of the same logic, “1” Navigation Processes has

been used to represent the range of Navigation Processes that may be executed to completion
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gpon generation of the corresponding Navigate Message for each) (83612, The Application
Controller’s 1041 Navigate Handler receives the Navigate Message “17s. “1”" Navigation
Processes arc executed to complction for the latter one or more Atray and/or TNARVY
Rendered Views 1617 (83¢14).

{3255] The processes described herein are generally described in a sequential manner.
However, it may be appreciated that the steps may execute in a partially or completely
overlapping (¢ .g., parallel) manner. Further, the steps mav occur in an order different than
that shown, may mclude additional or different operations not specifically iHlustrated, and/or
may omit illustrated steps. Further, it should be noted and as implied earlier in the
description, several steps in these figures may be accomplished by a number of ways by
varying the location of the data elements and degree of programmatic function of one or more
steps.

[0256] The foregoing description of the embodiments has been presented for the purpose of
tHustration; it is not intended to be exhaustive or to linit the patent rights to the precise forms
disclosed. Persons skilled in the relevant art can appreciate that many modifications and
variations are possible in light of the above disclosure.

10257} Some portiong of this deseription describe the embodiments in terms of algorithmg
and symbolic representations of operations on information. These algorithnmic descriptions
and representations are commonly used by those skilled in the data processing arts to convey
the sebstance of their work effectively to others skilled in the art. These operations, while
descnibed functionally, computationally, or logically, are understood to be implemented by
computer programs or equivalent electrical circuits, microcode, or the hike. Furthermore, it
has also proven conventent at times, 1o refer to these arrangements of operations as modules,
without loss of generality. The described operations and their associated modules may be
embodied in software, firmware, hardware, or any combinations thercof.

10258] Any of the steps, operations, or processes described herein may be performed or
implemented with one or more hardware or software modules, alone or in combination with
other devices. In one embodiment, a software module is implemented with a non-transitory
computer-readable storage medium containing computer-cxecutable mstructions which can
be executed by a computer processor for performung any or all of the steps, operations, or
processes described.

10259} Embodiments may also relate to an apparatus for performing the operations herein.
This apparatus may be specially constructed for the required purposes, and/or it may

comprise a general-purpose computing device selectively activated or reconfigured by a
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computer program stored in the computer. Such a computer program may be stored in a
non-transitory, tangible computer readable storage medium, or any type of media suitable for
storing clectronic instructions, which may be coupled to a computer system bus.
Furthermore, any computing systems referred to in the specification may include a single
processor or may be architectures emploving multiple processor designs for increased
computing capability,

[0260] Embodiments may also relate to a product that is produced by a computing process
described herein. Such a product may comprise nformation resulting from a computing
process, where the information is stored on a non-transitory, tangible computer readable
storage medum and may mchude any embodiment of a computer program product or other
data combination described herem.

[0261] Finally, the langoage used in the specification has been principally sclected for
readability and imstructional purposes, and it may uot have been selected to delineate or
circumscribe the patent rights. 1t is therefore intended that the scope of the patent nights be
himited not by this detailed description, but rather by any claims that issue on an application
based hercon. Accordingly, the disclosare of the embodiments 1s intended to be illustrative,

but act hmiting, of the scope of the patent rights.
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Crams

1. A method for controlling navigation between digital resources in an application executing
on a clignt device i a networked computer environment, the method comprising:
storing by a memory of the client device, identifiers for at least a first digital resource,
a second digital resource, a third digital resource, and a fourth digital resource,
the first and third digital resources in a first ordered set of digital resources,
the second digital resource in a second ordered set of digital rescurces and the
fourth digital resource in a third ordered set of digital resources, the fourth
digital resource having a stored association with the third digital resource;

displayving the first digital resource of the first ordered set of digital resources in a first
digital resource viewing component and the second digital resource of the
sccond ordered set of digital resources in a second digital resource viewing
component;

causing, by a processor of the chient device, a display to display a user mterface
clement for navigating hetween the digital resources;

detecting, by the processor, a selection of the user interface element;

responsive to the selection of the user interface element, initiating, by the processor,
navigation from the first digital resource to the third digital resource of the
first ordered set of digital resources in the first digital resource viewing
component;

detecting, by the processor, the stored association between the third digital resource
and the fourth digital resource; and

responsive to detecting the stored association, mitiating, by the processor, navigation
from the scecond digital resource of the second ordered set of digital resources
to the fourth digital resource of the third ordered set of digital resources m the
sccond digital resource viewing component.

2. The method of claim 1, further comprising:

storing, by the memory, an association between the first digital resource viewing
component and the second digital resource viewing component;

wherein mitiating the navigation from the second digital resource of the second
ordered set of digital resources to the fourth digital resource in the third

ordered set of digital resources comprises:
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detecting, by the processor, the association between the first digital resource
viewing component and second digital resource viewing component;
and

responsive to detecting the association, designating the second digital rescurce

viewing component for loading the fourth digital resource.

3. The method of claim 1, wheren the first digital resource viewing component COmprises a
first browser window or tab and the second digital resource viewing component

comprises a second browser window or tab.

4. The method of claim 1, further comprising:

storing, by the memory, first parameters defining a first viewing area of the display
and second parameters defining a second viewing area of the display, wherein
cach of the first ordered set of digital resources are associated with the first
viewing area, and wherein the second ordered set of digital resources are
associated with the second viewing area; and

responsive to one or more instructions to display the first digital resource and the
second digital resource, detecting that the first digital resource 1s associated
with the first viewing arga and detecting that the second digital resource is
associated with the second viewing area;

wherein displaying the first digital resource and the second digital resource comprises
positioning the first digital resource viewing component over the first viewing
area responsive 1o detecting that the first digital resource i3 associated with the
first viewing arca and positioning the second digital resource viewing
component over the second viewing area responsive to the detecting that the

second digital rescurce s associated with the second viewing area.

5. The method of claim 4, wherein the first viewmng area comprises a first defined arca of a
web browser window and whercin the second viewing area comprises a second

defined area of the web browser window.

6. The method of claim 4, further comprising:
storing, by the memory, a first data element associating cach of the first ordered set of
digital resources with the first viewing area; and
storing a second data element associating each of the second ordered set of digital

resources with the second viewing arca.

Rl
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7. The method of claim 4, further comprising:
storing a direct association between the first parameters defiming the first viewing area
and cach of the first ordered set of digital resources; and
storing a direct association between the second parameters detinmg the second

viewing arca and each of the second ordered set of digital resources.

8. The method of claim 1, wherein the first digital resource comprises at least a first portion
of a webpage of a first onigin and wheretn the second digital resource comprises at
least a second portion of a webpage of a second ornigin umique from the first origin,

9. The method of claim 1,

wherein initiating the navigation from the first digital resource to the third digital
fESOUICE COMPIISCs:

sending a navigate message identifving the third resource to a navigation
handler component;
responsive to the navigate message, executing by the navigation handler
component, a navigation process to load the third digital resource in
the first digital resource viewing component and to update a resource
wdentifier display clement identifying the third digital resource; and
wherein initiating the navigation from the second digital resource to the fourth digital
TeSOHITCE COMPITISCS:
sending the navigate message wdentifving the third digital resource to an array
management handler component;
responsive to the navigate message, identifying by the array management
handler component, a fourth digital resource of the third ordered set of
digital resources associated with the third digital resource; and
sclecting the fourth digital resource from the third ordered set of digital resources as
an mitial display resource for display in association with the third digital
TeSOurce.
10, The method of claim 1, wherein the first digital resource viewing component and the

sccond digital resource viewing component coraprise components of a same digital
resource viewing application.

O
%)



WO 2017/074963 PCT/US2016/058720

11, The method of claim 1, wherein the first digital resource viewing component and the
second digital resource viewing component comprise componentis of different digital
resource viewing applications.
12. A non-transitory computer-readable storage medium storing instruction for controlling
navigation between digital resources in an application executing on a client device i
anctworked computer environment, the instructions when executed by a processor
causing the processor to perform steps ncluding:
storing wdentifiers for at least a first digital resource, a second digital resource, a third
digttal resource, and a fourth digital resource, the first and third digital
resources in a first ordered set of digital resources, the second digital rescurce
in a second ordered set of digital resources and the fourth digital resowrce ina
third ordered set of digital resources, the fourth digital resource having a
stored association with the third digital resource;

displaying the first digital resource of the first ordered set of digital resources in a first
digital resource viewing component and the second digital resource of the
second ordered set of digital resources in a second digital resource viewing
component;

causing a display to display a user interface element for navigating between the digital
rESOUICES,

detecting a selection of the user nterface element;

responsive to the selection of the user mierface clement, initiating, by the processor,
navigation from the first digital resource to the third digital resource of the
first ordered set of digital rescurces in the first digital resource viewing
component;

detecting the stored association between the third digital resource and the fourth
digital resource; and

responsive to detecting the stored association, initiating navigation from the second
digital resource of the second ordered set of digital resources to the fourth
digital resource of the third ordered set of digital resources in the second

digital resource viewing component.

13. The non-transttory computer-readable storage medium of claim 12, the instructions when

executed further causing the processor to perform steps including:
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storing an association between the first digital resource viewing component and the
second digital resource viewing component;

wherein mitiating the navigation from the second digital resource of the second
ordered set of digital resources 1o the fourth digital resource in the third
ordered set of digital resources comprises:
detecting the association between the first digital resource viewing component

and second digital resource viewing component; and

responsive (o detecting the association, designating the second digital resource

viewing component for loading the fourth digital resource.

14. The non-transitory computer-readable storage medium of claim 12, wherein the first
digital resource viewing component comprises a first browser window or tab and the
second digital resource viewing component comprises a second browser window or

tab.

15. The non-transitory computer-readable storage medium of claim 12, the mstroctions when
executed further causing the processor to perform steps meluding:
storing first parameters defining a first viewing arca of the display and second
parameters defining a second viewing area of the display, wherein each of the
first ordered set of digital resources are associated with the first viewing area,
and wherein the second ordered set of digital resources are associated with the
second viewing area; and
responsive to one or more instractions to display the first digital resource and the
second digital resource, detecting that the first digital resource is associated
with the first viewing area and detecting that the second digital resource is
associated with the second viewing area;
wherein displaving the first digital resource and the second digital resource comprises
postiioning the first digital resource viewing component over the first viewing
area respounsive to detecting that the first digital resource is associated with the
first viewing area and positioning the second digital resource viewing
component over the second viewing arga responsive o the detecting that the
second digital resource is associated with the second viewing area.
16. The non-transitory computer-readable storage medium of claim 15, wherein the first
viewing arca comprises a first defined area of a web browser window and wherein the

second viewing area comprises a second defined area of the web browser window.
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17. The non-transitory computer-readable storage medium of claim 15, the mstractions when

executed further causing the processor to perform steps mcluding:

storing a first data element associating each of the first ordered set of digital resources with
the first viewing area; and
storing a second data element associating each of the second ordered set of digital

resources with the second viewing arca.

18. The non-transitory computer-readable storage medium of claim 15, the mstroctions when

executed further causing the processor to perform steps meluding:

storing a direct assoctation between the first parameters defining the first viewing area and
cach of the first ordered set of digital resources; and
storing a direct association between the second parameters defining the sccond

viewing area and cach of the second ordered set of digital resources.

19. The non-transitory computer-readable storage medivm of claim 12, wherein the first
digital resource comprises at least a first portion of a webpage of a first ongin and
wherein the second digital resource comprises at least a second portion of a webpage

of a sccond origin unigue from the first ongin.

20. The non-transitory computer-readable storage medium of claim 12,
wherein mitiating the navigation from the first digital resource to the third digital
TCSOUTCE COMPTises:
sending a navigate message identifying the third resource to a navigation
handler component;
responsive to the navigate message, executing by the navigation handler
component, a navigation process 1o load the third digital resource in
the first digital resource viewing component and to update a resource
identifier display clement identifying the third digital resource; and
wherein mitiating the navigation from the second digital resource to the fourth digital
TESOUICE COMPTises:
sending the navigate message identifving the third digital resource to an array
management handler component:
responsive to the navigate message, wdentifving by the arrav management
handler component, a fourth digital resource of the third ordered set of

digital resoarces associated with the third digital resource; and
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selecting the fourth digital resource from the third ordered set of digital resouarces as
an mtial display resource for display in association with the third digital
TOSOUTCe.
21. The non-transitory computer-readable storage medium of claim 12, wherein the first
digital resource viewing component and the second digital resource viewing

component comprise components ot a same digital resource viewing application.

2
b

2. The non-transitory computer-readable storage medium of claim 12, wherein the first
digital resource viewing component and the second digital resource viewing
component comprise components of different digital resource viewing applications.

23. A computer device comprising:

a processor; and

a non-transitory computer-readable storage medium storing mstruction for controlling

navigation between digital resources n an application executing on a client

device in a networked computer environment, the tastructions when executed

by a processor causing the processor to perform steps ncluding:

storing identifiers for at least a first digital resource, a second digital resource,
a third digital resource, and a fourth digital resource, the first and third
digital resources in a first ordered set of digital resources, the second
digital resource in a second ordered sct of digital resources and the
fourth digital resource in a third ordered set of digital resources, the
fourth digital resource having a stored association with the third digital
TEsource;

displaving the first digital resource of the first ordered set of digital resources
i a first digital resource viewing component and the second digital
resource of the second ordered set of digital resources 1o a second
digital resource viewing component;

causing a display to display a user mtertace element for navigating between
the digital resources;

detecting a selection of the user interface element;

responsive to the selection of the user interface element, mitiating, by the
processor, navigation from the first digital resource to the third digital
resource of the first ordered st of digital resources in the first digital

TOSOUICE VICWing component;
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detecting the stored association between the third digital resource and the
fourth digital resource; and

responsive to detecting the stored association, initiating navigation from the
second digital resource of the second ordered set of digital resources to
the fourth digital resource of the third ordered set of digital resources

in the second digital resource viewing component.

24. A method for gencrating a visual array of digital resources, the method executing on a

client device in a networked computer environment, the method comprising:

storing, by a memaory of the client device, first paramcters defining a first viewing
area of a display and second parameters defining a second viewing area of a
display;

storing by the memory, identifiers for each of a first ordered set of digital resources
and cach of a second ordered set of digital resources;

storing by the memory, a first data element associating cach of the first ordered set of
digital resources with the first viewing area;

storing by the memory, a second data element associating cach of the second ordered
set of digital resources with the second viewing area;

causing, by a processor of the client device, the display to display a user interface
clement for generating the visual array;

detecting, by the processor, a sclection of the user interface element;

responsive to the selection of the user mierface clement, identifving for melusion m
the visual array, at least a first digital resource from the first ordered set of
digital resources and a second digital resource from the second ordered set of
digital resources;

identifying the first data element corresponding to the first digital resource and
determining that the first data clement associates the first digital resource with
the first viewing arca;

responsive to determining that the first data element associates the first digital
resource with the first viewing area, causing a first digital resource viewing
component displaying the first digital resource to be positioned over the first

viewing arca of the display;

O
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identifying the second data element corresponding to the second digital resource and
determining that the second data element associates the second digital resource
with the second viewing arca; and

responsive to determining that the second data element associates the second digital
resource with the second viewing area, causing a second digital resource
viewing component displaying the second digital resource to be positicned

over the second viewing arca of the display.

25. The method of claim 24, wherein causing the first digital resource viewing component
displaying the first digital resource to be positioned over the first viewing area of the
display comprises generating the first digital resource viewing component and loading
the first digital resource in the first digital resource viewing component, and wherein
causing the second digital resource viewing component displaving the second digital
resource to be positioned over the second viewing arca of the display comprises
generating the second digital resource viewing component and loading the second

digital rescurce in the second digital resource viewing component.

26. The method of claim 24, further comprising:
storing by the memory, an association between the first digital resource and second
digital resource; and
wherein identifving the second digital resource for inclusion n the visual array
comprises detecting the association between the first digital rescurce and

second digital resource.

27. The method of claim 26, wherein causing the second digital resource viewing component
displaying the second digital resource to be positioned over the second viewing arca
of the display comprises:
detecting that the second digital resource viewing component is not present,

generating the second digital resource viewing component, and loading the
second digital resource in the second digital resource viewing component.

28. The method of claim 24, wherein the first digital resource viewing component and the
second digital resource viewing component comprise components of a same digital
resource viewing apphication.

29. The method of claim 28, wherein the digital resource viewmg application is a web

browser.

D
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30. The method of claim 28, wherein the first viewing area comprises a first defined area of a
web browser window and wherein the second viewing area of the display comprises a

second defined area of the web browser window.

31. The method of claim 24, wherein the first digital resource viewing component and the
second digital resource viewing component comprise components of different digital

resource viewing applications.

32. The method of claim 24, wherein the first digital resource comprises at least a first
portion of a webpage of a first origin and wherein the second digital resource
comprises at least a second portion of a webpage of a second origin unigue from the

first origin,

33. The method of claim 24, further comprising:

receiving, by the client device, an instruction to share the visual array;

sending, by the client device, identifving information for the first digital resource,
parameters for the first viewing arca, an association between the tirst digital
resource with the first viewing area, identifving information for the second
digital resource, parameters for the second viewing area, and an association
between the second digital rescurce with the second viewing area to a remote
server for accessing by another client device in the networked computer

environment.

34. A method for generating a visual array of digital resources, the method executing on a

client device in a networked compuiter environment, the method comprising:

storing, by a memory of the client device, first parameters defining a first viewing
arca of a display and second parameters defining a second viewing area of a
display;

storing by the memory, identifiers for a first digital resource viewing component and a
second digital resource viewing component;

storing by the memory, a first data element associating the first digital rescurce
viewing component with the first viewing arca;

storing by the memory, a second data element associating the second digital resource
viewing componcnt with the second viewing arca;

storing by the memory, an association between the first digital resource viewing

component and second digital resource viewing component;
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causing, by a processor of the chient device, the display to display a user interface
element for generating the visual array;

detecting, by the processor, a sclection of the user interface clement;

responsive to the selection of the user interface element, dentifving for inclusion m
the visual array, at least the first digital resource viewing component;

identifving the first data clement corresponding to the first digital resource viewing
component and determining that the first data element associates the first
digital resource viewing component with the first viewing area;

responsive to determining that the first data element associates the first digital
resource viewing component with the first viewing area, causing the first
digital resource viewing component displaving a first digital resource to be
positioned over the first viewing arca of the display;

detecting that the second digital resource viewing component is associated with the
first digital resource viewing component;

responsive to detecting the second digital resource viewing component is associated
with the first digital resource viewing component, identifying for inclusion in
the visual array the second digital resource viewing component;

wdentifving the second data element corresponding to the second digital resource
viewing component and determining that the sccond data element associates
the second digital resource viewing component with the second viewing arga;
and

responsive to deternuning that the second data element associates the second digital
resource viewing component with the second viewing area, causing the second
digital resource viewing component displaving a second digital resource to be
positioned over the second viewing area of the display.

35. The method of claim 34, wherein the first digital resource viewing component and the
sccond digital resource viewing component comprise components of a same digital
resource viewing application.

36. The method of claim 35, wherein the digital resource viewing application is a web
browser.

37. The method of claim 33, wherein the first viewing area comprises a first defined arca of a
web browser window and wherein the second viewing arca of the display comprises a

second defined area of the web browser window.
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38. A non-transitory computer-readable storage medium storing instruction for gencrating a
visual array of digital resources, the instructions when executed by a processor
causing the processor to perform steps including:
storing first parameters defining a first viewing area of a display and second
parameters defining a second viewing area of a display;

storing identifiers for cach of a first ordered set of digital resources and each of a
sccond ordered set of digital resources;

storing a first data clement associating each of the first ordered set of digital resources
with the first viewing arca;

storing a second data element associating cach of the second ordered set of digital
resources with the second viewing area;

causing the display to display a user interface element for gencrating the visual array;

detecting a selection of the user nterface element;

responsive 1o the selection of the user interface element, identifying for inclusion 1o
the visual array, at least a first digital resource from the first ordered set of
digital resources and a second digital resource from the second ordered set of
digital resources;

dentifying the first data element corresponding to the first digital resource and
determining that the first data clement associates the first digital resource with
the first viewing area;

responsive to deternining that the first data element associates the first digital
resource with the first viewing area, causing a first digital resource viewing
component displaying the first digital resource to be positioned over the first
viewing arca of the display;

wdentifving the second data element corresponding to the second digital resource and
determining that the second data element associates the second digital resource
with the second viewing area; and

responsive to determining that the sccond data clement associates the second digital
resource with the second viewing area, causing a second digital resource
viewing component displaying the sccond digital resource to be positioned

over the second viewing area of the display.

39. The non-transitory computer-readable storage medium of claim 38, wherein causing the

first digital resource viewing component displaying the first digital resource to be
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positicned over the first viewing area of the display comprises generating the first
digital resource viewing component and loading the first digital resovrce in the first
digital resource viewing component, and wherein causing the sccond digital resource
viewing component displaving the second digital resource to be positioned over the
second viewing area of the display comprises generating the second digital resource
viewing component and loading the second digital resource 1n the second digital

TeSOUICe Viewing component.

40. The non-transitory computier-readable storage medium of claim 38, wherein the
mstructions when executed further cause the processor to perform steps including:
storing by the memory, an association between the first digital resource and second

digital resource; and
wherein identifving the second digital resource for inclusion in the visual array
comprises detecting the association between the first digital resource and

second digital resource.

41 The non-transitory computer-readable storage medium of claum 40, wherein causing the
second digital resource viewing component displaving the second digital resource o
be positioned over the second viewing area of the display comprises:
detecting that the second digital resource viewing component is not present,

generating the second digital resource viewing component, and loading the

second digital resource in the second digital resource viewing component.

42. The non-transitory computer-readable storage medium of claim 38, whercin the first
digital resource viewing component and the second digital resource viewing
component comprise components of a same digital resource viewing application.

43. The non-trapsitory computer-readable storage medium of claim 42, wherein the digital
resource viewing application 1s a web browser.

44, The non-transitory computer-readable storage medium of claim 42, wherein the first
viewing area comprises 4 first defined area of a web browser window and wherein the
second viewing area of the display comprises a second defined arca of the web

browser window.

45. The non-transitory computer-readable storage medium of claim 38, further comprising:

receiving, by the client device, an instruction to share the visual array;
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sending, by the chient device, identifying information for the first digital resource,
parameters for the first viewing area, an association between the first digital
resource with the first viewing area, identifving mformation for the second
digital resource, parameters for the second viewing area, and an association
between the seccond digital resource with the second viewing area to a remote
server for accessing by another client device in the networked computer

environment.
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FIG. 41A

Application Controller detects a page loaded into a tab is a Resource of a Resource Set

\&
=N
]
=]
Ny

Y

Application Controller retrieves the loaded Resource’s Resource Data

&
sk
j]
)
ENN

Y

Application Controller builds a DNUI View State and Resource Data Message for that

\&
b
[
o
2]

Resource

Application Controller publishes the DNUI View State and Resource Data Message

\&
e
]
o]
@D

Y

AUl Controller receives DNUI View State and Resource Data Message

\,u.
iy
<
g
]

Y

AUI Controller executes code resulting in the display of a DNUI including Navigation
Specific Ul Element in or alongside the loaded Resource Page

Y

Upon selection of the displayed Navigation Specific Ul Element the AUl Controller

\\4}.
iy
(]
—_
I

publishes a Navigate Message

Application Controller's Navigate Handler receives the Navigate Message

continued on FIG. 41B with 41018
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FIG. 418

Application Controller retrieves the Resource Data of a Resource intended as a Resource
to which the Browser Application will navigate

!

Application Controller changes appropriate tab’s Document URI to that of a Resource
intended as the Resource to which the Browser Application will navigate

Y

Application Controller builds a corresponding DNUT View State and Resource Data

Message

Application Controller publishes the DNUI View State and Resource Data Message

Y

AUI Controller receives DNUI View State and Resource Data Message

!

AUI Controller executes code resulting in display of a Resource’s DNUl including its
Navigation Specific Ul Element according to the Resource Set's creator’s intended scope
and sequence in the appropriate tab
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FIG. 42

One or more Visual Designators is selected or created and made available for use by the

Application Controller

A Pane Layout of one or more Panes defined by Pane Configuration Parameters is
created and made available for use by the Application Controller

Y

Each Pane is associated with the one or more Visual Designators, the association of
which is made available for use by the Application Controller

Y

One or more Resources of a Resource Set is associated with the same one or more
Visual Designators of a Pane; the association of which is made available for use by the
Application Controller
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FIG. 43

fi@OOE
Store parameters defining different viewing areas of display

/54_-’;0@4
Store identifiers for digital resources and associations between them

ﬁOOG
Store data elements associating digital resources and viewing areas

v

] 43
Detect selection of displayed user interface element for generating visual -
array

\4&
0
o
.
[an]

Identify resource for inclusion in visual array

Y

4
Identify data elements associated with resources identifyied for L~

inclusion in visual array

Positioning viewing components for identified resources over
corresponding viewing areas based on associations with respective data
elements
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FIG. 44A

44002
Array Generation Event initiates the RSAGP -~

!

Does the AGE trigger the publication of an AGM? -

“IfNo” “If Yes”

!

An AUI Controller or Application Controller publishes
an AGM

Y

The AMC targeted by the AGM and possibly one or more

44004
»

Application Controller components receive the AGM fjﬁOOS
which contains all, some, or none of the Resource D
and/or Tab Data Attributes necessary for Array
Generation
Yy
The AMC responds, and retrieves {from the Resource
} . BN 44008
Data Set) and/or recognizes remaining necessary »

Resource Data elements to display each Resource
intended for display in the Array

Y

The AMC retrieves or recognizes one or more Visual 44010
Designatars for each Resource intended for display in of
the Array

Y

The AMC retrieves or recognizes Pane Configuration
Parameters for each Pane of the Array

Y

The AMC “matches” each Resource to one or more 44014
Panes by virtue of the Resource’s and Pane’s one or —
more common Visual Designators

44012
L

continued on FIG. 448 with 44014
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FIG. 44B
The AMC “matches” each Resource to one or more ff}m 4

Panes by virtue of the Resource’s and Pane’s one or
more commen Visual Designators

!

The Application Controller and/or AMC causes each :}j@-m 8
Array Resource to be displayed in a Tab of a Browser
Window

Y

The AMC positions and sizes each Array Browser
Window to the Pane with which its Resource is
associated by a common Visual Designator; the AMC
can detach an Array Tab from a Browser Window if
necessary

44018
L
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FIG. 45A
;%‘,5002
Array Generation Event initiates the REAGP

Y

Does the AGE trigger the publication of an AGM? L

“H No” “If Yes”

!

An AUl Controller or Application Controller publishes
an AGM

¥

The AMC targeted by the AGM and possibly one or more .
Application Controller components receive the AGM ;1}000
which contains all, some, or none of the Resource ID
and/or Resource View Data Attributes necessary for
Array Generation

2R

The AMC responds, and retrieves {from the Resource
Data Set) and/or recognizes remaining necessary ﬁﬁOOB
Resource Data elements to display each Resource
intended for display in the Array

Y

The AMC retrieves or recognizes one or more Visual :1;5010
Designators for each Resource intended for display in
the Array

!

The AMC retrieves or recognizes Pane Configuration f?mz
Parameters for each Pane of the Array

Y

The AMC “matches” each Resource to one or more 555@14
Panes by virtue of the Resource’s and Pane’s one or
more common Visual Designators

ﬁ';‘)OOd

continued on FIG. 45B with 45014
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FIG. 458

The AMC “matches” each Resource to one or more f,;{)m
Panes by virtue of the Resource’s and Pane’s one or
more common Visual Designators

!

The Application Controller and/or AMC causes each f}%ﬁ 6
Array Resource to be displayed in a Rendered View of
a Tab of a Browser Window

Y

The AMC positions and sizes each Array Rendered View 45018
to the Pane with which its Resource is assoclated by a j
common Visual Designator; the AMC can detach an
Array Tab from a Browser Window if necessary
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FIG. 46A

Does the selection of an Application Ul (AUI} >
trigger an Array Generation Event?

“HNo” “If Yes”

:

Selection of an Array Generation Specific Ul Element fﬁOOE
on an AUI triggers on Array Generation Event

R

iﬁOOéi-
Array Generation Event initiates the RSAGP

Y

Does the AGE trigger the publication of an AGM?

“If No” “If Yes”

:

ﬁﬁODS
An AUl Controller or Application Controller publishes
an AGM

Y

The AMC targeted by the AGM and possibly one or more
Application Controller components receive the AGM fﬁOOS
which contains all, some, or none of the Resource 1D
and/or Tab Data Attributes necessary for Array
Generation

vy

The AMC responds, and retrieves and/or recognizes ﬁﬁm 0
remaining Tab Data Attributes necessary to display
each Resource intended for display in the Array

!

The AMC responds, and retrieves (from the Resource
Data Set) and/or recognizes remaining necessary fﬁBOj 2
Resource Data elements to display each Resource
intended for display in the Array

% continued on FIG. 46B with 46012
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FIG. 468

The AMC responds, and retrieves (from the Resource
Data Set) and/or recognizes remaining necessary fﬁm 2
Resource Data elements to display each Resource
intended for display in the Array

'

The AMC retrieves or recognizes one or more Visual fﬁ@‘i 4
Designators for each Resource intended for display in
the Array

Y

The AMC retrieves or recognizes Pane Configuration ;fLSD‘i 6
Parameters for each Pane of the Array

Y

The AMC “matches” each Resource to one or more fb@@“} 8
Panes by virtue of the Resource’s and Pane’s one or
more common Visual Designators

Y

Does the AMC determine it will need to create one
or more new Browser Windows to displayoneor | 57
more Resources intended for display in the Array?

“IfNo” "If Yes”

Y

The AMC checks Tab Data for available Targeted Non- f')GOZO
Array Tabs

Y

Do one or more TNATSs exist for the AMC? L

“If No” “If Yes”

!

The AMC adopts one or more Targeted Non-Array f,@GQZ
Tabs for its Array

1 2 3
continued on FIG. 46C with 46022
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FIG. 46C

The AMC adopts one or more Targeted Non-Array ;‘1/6022
Tabs for its Array

i y4 3%

Does a TNAT exist that contains a Resource -
intended for display in the Array?

“I¥ No" “If Yes”

Y

The AMC designates the TNAT as an Array Tab and ’{{5 V24
records its relationship to the other Array Tabs

Y

The AMC positions and sizes the Array Browser Window]
to the Pane with which the Resource is associated by a ,‘}/6026
common Visual Designator; the AMC can detach an
Array Tab from a Browser Window if necessary

Y

Repeat until TNATs already containing Resources are 5336 028
exhausted

Yy

Does a TNAT exist that does not contain a -
Resource intended for display in the Array?

“If No” “If Yes”

Y

Through the Application Controller, the AMC changes
a TNAT's URI io that of the intended Resource and if fﬁO‘BG
necessary completes a Navigation Process for the
Tab of the TNAT

!

The AMC designates the TNAT as an Array Tab and 4p002
records its relationship to the other Array Tabs

1 21 3 %
continued on FIG. 46D with 46032
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FIG. 46D

The AMC designates the TNAT as an Array Tab and
records its relationship to the other Array Tabs

ﬁﬁOSZ

y

The AMC positions and sizes the Array Browser Window
to the Pane with which the Resource is associated by a
common Visual Designator; the AMC can detach an
Array Tab from a Browser Window if necessary

ﬁ@&i

Y

Repeat until TNATSs are exhausted

fﬁOSG

:

ﬁ@SS
AMC determines there are no TNATs available for use
in the Array

Y

AMUC initiates the creation of a new Browser Window
and Tab

:4;6040

Y

Through the Application Controller, the AMC changes
the new Browser Window’s Tab’s URI to that of the f)6042
intended Resource and if necessary completes a
Navigation Process for that Tab

Y

The AMC designates the Tab as an Array Tab and fﬁ(}zm
records its relationship to the other Array Tabs

Y

The AMC paositions and sizes the Array Browser Window
to the Pane with which the Resource is associated by a :456048
common Visual Besignator; the AMC can detach an
Array Tab from a Browser Window if necessary

1‘? 2%

continued on FIG. 46E with 46046
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FIG. 46E

The AMC positions and sizes the Array Browser Window
to the Pane with which the Resource is associated by a f_ﬁ046
common Visual Designator; the AMC can detach an
Array Tab from a Browser Window if necessary

1 2%

. s o iﬁ@fis
Repeat until each Array Resource is in an Array Tab
and Browser Window

v ¥

The AMC positions and sizes each Array Browser
Window to the Pane with which its Resource is iﬁQEO
associated by a common Visual Designator; the AMC
can detach an Array Tab from a Browser Window if
necessary
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FIG. 47A

Does the selection of an Application Ul {AUT) -
trigger an Array Generation Event?

“If No™ “If Yes”

. e e it 47002
Selection of an Array Generation Specific Ul Element jOG
on an AUT triggers on Array Generation Event

vy

Array Generation Eventinitiates the RSAGP

Y

Does the AGE trigger the publication of an AGM? -

fy 004

“H No” “If Yes”

'

An AU Controller or Application Controller publishes
an AGM

Y

The AMC targeted by the AGM and possibly one or more
Application Controller components receive the AGM ,4)7 008
which contains all, some, or none of the Resource ID
and/or Rendered View Data Attributes necessary for
Array Generation

R

The AMC responds, and retrieves and/or recognizes 47010
remaining Rendered View Data Attributes necessary to j
display each Resource intended for display in the Array

!

The AMC responds, and retrieves {from the Resource
Data Set) and/or recognizes remaining necessary 501 2
Resource Data elements to display each Resource
intended for display in the Array

% continued on FIG. 47B with 47012
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FIG.47B

The AMC responds, and retrieves (from the Resource
Data Set) and/or recognizes remaining necessary fjm 2
Resource Data elements to display each Resource
intended for display in the Array

!

The AMC retrieves or recognizes one or more Visual ;1701 4
Designators for each Resource intended for display in
the Array

!

The AMC retrieves or recognizes Pane Configuration ,,4)701 6
Parameters for each Pane of the Array

Y

The AMC “matches” each Resource to one or more f]m 8
Panes by virtue of the Resource’s and Pane’s one or
more common Visual Designators

Y

Does the AMC determine it will need to create one
or more new Rendered Views to display one or o
more Resources intended for display in the Array?

“H No” "I Yes”

!

The AMC checks Rendered View Data for available f’] 020
Targeted Non-Array Rendered Views

!

Do ene or more TNARVs exist for the AMC? L

“If No” “If Yes”

!

:—fg 022
The AMC adopts one or more Targeted Non-Array
Rendered Views for its Array

1 2 3
continued on FIG. 47C with 47022
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F1G. 47C

The AMC adopts one or more Targeted Non-Array ff7022

Rendered Views for its Array

1 Z 3%

Does a TNARV exist that contains a Resource
intended for display in the Array?

“Iif No” “If Yes”

!

The AMC designates the TNARV as an Array §7024
Rendered View and records its relationship to the
other Array Rendered Views

!

The AMC positions and sizes the Array Rendered View

to the Pane with which the Resource is associated by a §7025
common Visual Designator; the AMC can detach an
Array Tab from a Browser Window if necessary

Repeat until TNARVs already containing Resources i?’OQS

are exhausted

Yy

Does a TNARV exist that does not contain a -
Resource intended for display in the Array?

“H No” “If Yes”

!

Through the Application Controller; the AMC changes 47030
a TNARV’s URI to that of the intended Resource and if
necessary completes a Navigation Process for the
Rendered View of the TNARV

Y

The AMC designates the TNARV as an Array 47032
Rendered View and records its relationship to the ol
other Array Rendered Views

1 21 31 4
continued on FIG. 47D with 47032
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FIG. 47D

The AMC designates the TNARV as an Array 5032
Rendered View and records its relationship to the
other Array Rendered Views

1 2 3 4%

The AMC positions and sizes the Array Rendered View
to the Pane with which the Resource is assoclated by a ﬁ? 034
common Visual Designator; the AMC can detach an
Array Tab from a Browser Window if necessary

Y

47036
Repeat until TNARVs are exhausted j

v X é

ﬁ] 038
AMC determines there are no TNARVs available for
use in the Array

Y

AMC initiates the creation of a new Browser Window,
Tab, and/or Rendered View

Y

Through the Application Controller, the AMC changes
the new Browser Window’s Tah's Rendered View’s URI 5042
to that of the intended Resource and if necessary

completes a Navigation Process for that Rendered View

!

The AMC designates the Rendered View as an Array f] 044
Rendered View and records its relationship to the
other Array Rendered Views

!

The AMC positions and sizes the Array Rendered View
to the Pane with which the Resource Is associated by a 5(:)48
common Visual Designator; the AMC can detach an
Array Tab from a Browser Window if necessary

1? 2z

5 040

continued on FIG. 47E with 47046
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FIG. 47E

The AMC positions and sizes the Array Rendered View
to the Pane with which the Resource is associated by a ;557046
common Visual Designator; the AMC can detach an
Array Tab from a Browser Window if necessary

1 2%

Repeat until each Array Resource is in an Array ,f'] 048
Rendered View

v¥

The AMC positions and sizes each Array Rendered View
to the Pane with which its Resource is associated by a :}7@56
common Visual Designator; the AMC can detach an
Array Tab from a Browser Window if necessary
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FIG. 48
:@QGE
Store identifiers for digital resources and associations between them
;}§OG4
Display initial resources in respective viewing components

!

Display user interface for navigating between resources

{

48008
Detect selection of navigation user interface element to navigate to a new r*‘g
resource in first viewing component

Initiate navigation to new resource in first viewing component

{

;‘@O?O

Detect resources associated with new resource

!

48
Initiate navigation to an associated resource in second viewing component
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FI1G. 49

An Event X Message 1 associated with a Tab 1, f;éOOE
Browser Window 1 is published

Y

The Event X Handler /Application Controller receives igogﬁ,
Event X Message 1 associated with a Tab 1, Browser
Window 1

'

The one or more processes initiated by Event X ﬁQOOG
Message 1 are carried out for Tab 1, Browser Window 1

Y

One or more AMC' s Event X AMH receives the same ﬁ?OOS
Event X Message 1 {or one derived from it} as
received by the Event X Handler

Y

The one or more AMC’s Event X AMH initiates one or 49010
more Event Messages “1” for one or more Array or TNAT }
Tabs; each AMC may initiate a unique Event Message
for each Array or TNAT Tab depending on the desired
behavior for each of the latter Tabs that is to be
associated with the initial Event X Message 1in Tab 1,
Browser Window 1

!

Event processes “i” are executed to completion for ’4/9012
the latter one or more Array and/or TNAT Tabs
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FIG. 50

An Event X Message 1 associated with a Rendered ,59602
View 1, Tab 1, Browser Window 1 is published

'

The Event X Handler /Application Controller receives EQGOA‘
Event X Message 1 associated with a Rendered View
1, Tab 1, Browser Window 1

:

The one or more processes initiated by Event X ?9066
Message 1 are carried out for Rendered View 1, Tab 1,
Browser Window 1

Y

One or more AMC’ s Event X AMH receives the same §}668
Event X Message 1 (or one derived from it} as
received by the Event X Handler

Y

The one or more AMC's Event X AMH initiates one or 50010
more Event Messages “i” for one or more Array or /Q
TNARV Rendered Views; each AMC may initiate a
unique Event Message for each Array or TNARV
Rendered Views depending on the desired behavior for
each of the latter Rendered Views that is to be
associated with the initial Event X Message 1 in
Rendered View 1, Tab 1, Browser Window 1

Y

Event processes “i” are executed to completion for §9012
the latter one or more Array and/or TNARV
Rendered Views
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FIG. 51
An Event X Message 1 assoclated with a Tab 1, ?;3002

Browser Window 1 is published

Y

The Event X Handler /Application Controller receives é}004
Event X Message 1 associated with a Tab 1, Browser
Window 1

!

The one or more processes initiated by Event X 5)3006
Message 1 are carried out for Tab 1, Browser Window 1

Y

One or more AMC s Event X AMH receives the same gogg
Event X Message 1 (or one derived from it) as
received by the Event X Handler

Y

The one or more AMC’s Event X AMH initiates one or 51010
more Event Messages “i” for one or more Array or TNAT f}
Tabs; each AMC may initiate a unique Event Message
for each Array or TNAT Tab depending on the desired
behavior for each of the latter Tabs thatis to be
associated with the initial Event X Message 1 in Tab 1,
Browser Window 1

45255

Event processes “i” are executed to completion for ?}012
the latter one or more Array and/or TNAT Tabs
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F1G. 52

A Navigation Specific Ul Element on the Browser-bound
DNUI is selected to navigate to a Resource and/or ,55002
Resource Setin a Tab 1, Browser Window 1 according
to the Resource Set's creator’s intended scope and
sequence

Y

An AUI Controller sends a Navigate Message 1 to the
Application Controller's Navigate Handler indicating ,5}004
the Resource and/or Resource Set to which the user
intends to navigate a Tab 1, Browser Window 1 and
informing the Application Controller to build a
carresponding Dynamic Navigation Ul View State and
Resource Data Message

]

The Application Controller’s Navigate Handler 5’3006
receives the Navigate Message 1

'

The Navigation Process for Tab 1, Browser Window 1 E{@QOS
is executed to completion

Y

The Application Controlier’s AMC's Navigate AMH E;Q“i 0
receives the same Navigate Message 1 (or one
derived from it} as above

'

The Application Controller’s AMC’s Navigate AMH 55012
initiates one or more Navigate Message “i”s for one or /;
more Array or TNAT Tabs other than Tab 1, Browser
Window 1 indicating the Resource and/or Resource
Set to which the Tabs should navigate according to the
Resource Set’s creator’s intended scope and sequence

Y

The Application Controller’s Navigate Handler
recelves the Navigate Message "i”s. “i"” Navigation E;OM’
Processes are executed to completion for the latter

one or more Array and/or TNAT Tabs
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F1G. 53

A Navigation Specific Ul Element on the DNUI is
selected to navigate to a Resource and/or Resource Set §§DOE
in a Rendered View 1, Tab 1, Browser Window 1
according to the Resource Set's creator’s intended
scope and sequence

An AUI Controller sends a Navigate Message 1 to the
Application Controller’s Navigate Handler indicating §§004
the Resource and/or Resource Set to which the user
intends to navigate a Rendered View 1, Tab 1, Browser
Window 1 and informing the Application Controller to
build a corresponding Dynamic Navigation Ul View
State and Resource Data Message

L

The Application Controller’s Navigate Handler é?ggﬁ
receives the Navigate Message 1

¥

The Navigation Process for Rendered View 1, Tab 1, §_§GGS
Browser Window 1 is executed to completion

¥

The Application Controller’s AMC's Navigate AMH E;m 0
receives the same Navigate Message 1 {or one
derived from it} as above

Y

The Application Controller’s AMC's Navigate AMH
“{”s for one or §O12

initiates one or more Navigate Message "i
more Array or TNARV Rendered Views other than
Rendered View 1, Tab 1, Browser Window 1
indicating the Resource and/or Resource Set to which
the Rendered Views should navigate according to the
Resource Set’s creator’s intended scope and sequence

Y

The Application Controller’s Navigate Handler
receives the Navigate Message "I”s. “1” Navigation Eé”m 4
Processes are executed to completion for the latter
one or more Array and/or TNARV Rendered Views
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