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57 ABSTRACT

A system and method is presented that extracts snippets
form web pages according to specially designed logic. The
extracted snippets might be made relevant to, i.e., indexed
by, a location and time/day applicability. Such snippets may
be thought of as apps or services that are defined only when
a mobile terminal is in a pre-defined geographical area at a
certain time and day (e.g., as defined by a calendar of
events). Extracted snippets are stored and made searchable.
Methods and a system are described to control the display of
snippet search results. Snippets may be selected by user or
by programmed logic and executed on the mobile terminal
or in remote servers without the need to download the app
or source code associated with the snippet.
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Web page extraction sends request

A

Snippet accumulation component
receives request, response, token T

A

Token T received by web page
extractor

\ 4

Web page extractor sends
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A

Snippet S received, token T used to
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Y

Store snippet S in snippet storage
component
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FIG. 7: Event Table
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METHOD AND SYSTEM FOR ADDRESSING
THE PROBLEM OF DISCOVERING
RELEVANT SERVICES AND APPLICATIONS
THAT ARE AVAILABLE OVER THE
INTERNET OR OTHER COMMUNCATIONS
NETWORK

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This is a continuation-in-part of U.S. patent appli-
cation Ser. No. 15/076,779, filed Mar. 22, 2016, which is
continuation of U.S. patent application Ser. No. 14/466,676,
filed Aug. 22, 2014 entitled “METHOD AND SYSTEM
FOR ADDRESSING THE PROBLEM OF DISCOVERING
RELEVANT SERVICES AND APPLICATIONS THAT
ARE AVAILABLE OVER THE INTERNET OR OTHER
COMMUNICATIONS NETWORK?™, which is a Non-Pro-
visional of U.S. Provisional Application No. 61/868,707,
filed Aug. 22, 2013, the disclosures of which are incorpo-
rated herein by reference in their entireties.

FIELD OF THE INVENTION

[0002] The present invention relates generally to display-
ing large number of web services so that consumers may be
able to navigate to the relevant parts in less time with less
effort.

BACKGROUND

[0003] The Internet/web has enormous amounts of content
that is readily available to consumers. Websites contain large
amounts of information or provide services that help con-
sumers. Consumers may also download applications
(“apps™) that provide specific services. Several search
engines exist that assist consumers in finding websites and
apps/services that are relevant to their needs. However, a
basic assumption of such systems is that the consumer is
assumed to have some idea of what they are seeking. Such
apriori knowledge may not be available in certain situations.
In other cases, despite having such a priori knowledge, a
consumer may not have downloaded an app that is relevant
to his current and immediate needs in a certain situation.
Therefore, it is of commercial and consumer benefit to
satisfy the informational and service needs of consumers
who find themselves in unknown and unanticipated situa-
tions.

SUMMARY

[0004] A web page is the fundamental unit of discourse in
the forthcoming disclosure. A website is a collection of one
or more web pages accessible from a single address, or
location, on the Internet by standard intermediation by a web
server.

[0005] In accordance with one aspect of the invention a
method is provided that de-constructs a web page into its
constituent blocks, called “snippets,” and constructs one or
more relationships between the various snippets.

[0006] In accordance with another aspect, the invention
de-constructs a web page into one or more snippets based on
recognizing visual boundaries and visual demarcations such
as borders, copyright notices, column dividers, etc., or
syntactical constructs that are pre-defined on the source code
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of the web page, and constructs one or more relationships
between snippets from a single web page or from multiple
web pages.

[0007] In accordance with another aspect, the invention
de-constructs a web page into snippets by utilizing, in a
collaborative fashion, web crawling systems such as Lucene,
Scrapy, Nutch, etc., to analyze the web page.

[0008] A distinction is to be noted. There are many known
examples wherein a new web page is constructed by ana-
lyzing a plurality of web pages. We are discussing a process
wherein a single web page acts as a progenitor of a plurality
of snippets, i.e., the former is a many to one relationship
whereas the latter is a one to many relationship.

[0009] In accordance with another aspect the invention
establishes a hierarchical relationship between the snippets
extracted or derived from a web page, said relationship
captures which snippets contain other snippets as sub-
objects and which snippets are at the same, higher or lower
hierarchical order.

[0010] In accordance with another aspect the invention
utilizes specially designated, pre-determined syntactical
constructs to demarcate snippets in the source code of web
pages.

[0011] In accordance with another aspect the invention
associates geographical locations and time/day of applica-
bility to extracted snippets.

[0012] In accordance with another aspect the invention
makes extracted snippets available to a snippet accumulation
component by using a “push” method of transmission.
[0013] In accordance with another aspect the invention
allows a searchable index of snippets to be built by allowing
vendors and service or app providers to “push” content into
a searchable index.

[0014] In accordance with another aspect the invention
stores the derived snippets in a data store, maintaining its
association with the original web page, i.e., an index is
maintained that identifies which snippet is associated with
which web page. Furthermore, associations between the
contents of the snippet and its sub-components are main-
tained in the designated data structure.

[0015] In accordance with another aspect the invention
utilizes technologies to scale the storage to a large number
of snippets and web pages, e.g., by using multiple and
redundant storage systems, servers, replication technologies,
storage arrays, etc.

[0016] In accordance with another aspect the invention
stores online trending information and associates said infor-
mation with stored snippets.

[0017] In accordance with another aspect the invention
stores usage of snippets indexed by their geographic location
applicability and time/day of applicability.

[0018] In accordance with another aspect the invention
utilizes machine-learning technology to assign a ranking
function and control the display of search results on a mobile
terminal.

[0019] In accordance with another aspect the invention
utilizes usage statistics of snippets, geographical location
applicability, time/day applicability, current online trending
information as aspects or features in a collaborative filtering
technology of a machine learning system.

[0020] In accordance with another aspect the invention
requires that user mobile terminal reports its geographical
location periodically to a snippet discovery component
(SDC), said SDC constructing possible movement-related
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contexts for said consumer. Movement related contexts
describe characteristics of the movements of consumers,
e.g., if a consumer is stationary, moving at a certain rate, is
lingering near another location, has repeatedly returned to a
location, etc.

[0021] In accordance with another aspect the invention
stores user movement contexts for later usage, said storing
being indexed by snippets used by the consumer.

[0022] In accordance with another aspect the invention
utilizes the stored movement contexts to train a machine
learning function to predict what snippets are most relevant
to a consumer in a given movement context.

[0023] In accordance with another aspect the invention
allows a snippet’s geographic area of applicability to be
defined with respect to a well-known or historic landmark.

[0024] In accordance with another aspect the invention
determines how a snippet is to be displayed, e.g., as a logo
or rendered as a video clip, etc., by considering the contents
of display constraints enunciated by information stored in
the data structure holding the snippets.

[0025] In accordance with another aspect the invention
determines what snippets can be displayed or prevented
from being displayed in conjunction with other snippets
based on constraints enunciated by the data structure holding
the stored snippets.

[0026] In accordance with another aspect the invention
constructs web pages to display snippets (hereinafter
referred to as snippet pages) by utilizing style sheets, for-
matting information, templates, color charts, branding infor-
mation and advertising content from the associated web
page providers or from third party providers.

[0027] In accordance with another aspect the invention
delivers one or more snippet pages to a consumer device a
priori to the consumer device making a snippet search
request.

[0028] In accordance with another aspect the invention
moves snippet pages to server and storage sites, i.e., points
of presence locations, that are proximate to the location of
the consumer’s terminal (e.g., a mobile terminal such as a
smartphone. tablet, laptop, etc.)

[0029] In accordance with another aspect the invention
causes the snippet pages to be delivered to the consumer
terminal periodically, indexed by user location, snippet
location of applicability, snippet time/day applicability,
online trending context, snippet usage statistics at a certain
geographic location, etc.

[0030] In accordance with another aspect the invention
causes a consumer terminal to receive the snippet pages and
one or more user selectable icons to be displayed on the
requested web page. Furthermore, the display of the user
selectable icon(s) may be contemporaneous with an audible
alert message rendered on the consumer’s terminal.

[0031] In accordance with another aspect the invention
causes the snippet pages to be rendered on the consumer
terminal in response to the consumer selecting the user
selectable icon. Furthermore, said rendering may alterna-
tively or additionally be triggered by specific audible
sounds, verbal commands, or haptic gestures executed by
the consumer.

[0032] In accordance with another aspect the invention
renders the snippet pages as overlays on the associated web
page being displayed on the consumer terminal.
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[0033] In accordance with another aspect the invention
renders the snippet pages in a third dimension with respect
to the two-dimensional display of the associated web page.
[0034] In accordance with another aspect the invention
renders the snippet pages within a holographic display with
respect to the associated web page.

[0035] In accordance with another aspect the invention
renders the snippet pages on a second display of the mobile
terminal, i.e., the mobile terminal has two or more display
screens.

[0036] In accordance with another aspect the invention
renders the snippet pages on displays associated with the
mobile terminal, e.g., displays that are proximate to the
mobile terminal, or display devices where the same con-
sumer has a currently authenticated session.

[0037] In accordance with another aspect the invention
renders the snippet pages as a “star field” in which the
snippets initially are displayed as small “dots” and as the
user engages in a search for the relevant snippet(s), the star
field zooms in gradually to show more detail of the snippets.
[0038] In accordance with another aspect the invention
allows the use of trending information from external sources
to be used to find relevant snippets and control the display
and ranking function of snippet search results.

[0039] In accordance with another aspect the invention
renders the snippet pages in a preferential order, one by one,
e.g., a playlist of snippet pages. Furthermore, the method
allows the consumer to control the preferential display of the
snippet pages, to alter the rate of display, stop the display at
a certain snippet page, terminate the display of the snippet
pages, revert to a previously displayed snippet page, reverse
the display order, etc., said control being exercised by
audible or verbal commands or haptic gestures.

[0040] In accordance with another aspect the invention
causes the current context to be selected by utilizing audible,
verbal commands or haptic gestures. Furthermore, gestures
may be defined to operate on the plane of the third dimen-
sion used to display a snippet page, e.g., intercept the plane
of the third dimension.

[0041] In accordance with another aspect the invention
causes consumer input to be accepted by a snippet page in
the current context of the consumer device. In particular, the
method allows a consumer to invoke a procedure, e.g.,
launch a command, delineated on the snippet page. Further-
more, said invocation may cause a new web page or new
snippet page(s) to be fetched and/or displayed as a result of
the invocation.

[0042] In accordance with another aspect the invention
uses the software code or app associated with a snippet to be
executed by a command issued by the consumer.

[0043] In accordance with another aspect the invention
allows the consumer to bookmark a snippet page. Further-
more, it allows a consumer to re-load one or more previously
bookmarked snippet pages.

[0044] In accordance with another aspect the invention
executes the app or source code associated with a snippet in
the user mobile terminal browser without downloading the
app or source code.

[0045] In accordance with another aspect the invention
executes the app or source code associated with a snippet in
an execution environment distinct from the user mobile
terminal, and displaying the results of the execution in a
browser running on the user terminal, thus obviating the
need to download the app associated with the snippet.
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[0046] In accordance with another aspect the system and
methods of the present invention provide the functionality
and constitute a new kind of repository (e.g., an “app store™)
in which apps do not need to be downloaded prior to their
use. Rather, apps are discovered contextually as and when
needed and discovered apps are executed in a safe and
secure environment external to the mobile terminal and its
memory space or within the memory of the mobile terminal.
The user of such an app store is freed from anticipating the
future need of an app and uses services and apps by
discovering them contextually as and when needed.

[0047] In accordance with another aspect the invention
provides system and methods to enable ICDs to be contex-
tually discovered and utilized either through their web pages
or via their discovery broadcasts. Additional information
about a discovered ICD, e.g. its control API, may be
obtained by recourse to a Directory Server. Information
pertaining to ICDs that is received is packaged as snippets,
stored and made searchable.

[0048] In accordance with another aspect of the invention
a discovered ICD may be commanded to perform a service,
said command being issued by a consumer by interacting
with the snippet page corresponding to the discovered ICD,
said snippet page being returned to the consumer as a result
of a posited search request.

[0049] In accordance with another aspect of the invention
systems and methods are provided that provide the func-
tionalities and constitute a search engine for ICDs, some-
times also known in common parlance as the Internet of
Things. In such an embodiment the system and methods
provided allow the dynamic discovery of Internet resources,
e.g., devices, and their capabilities such as control APIs, etc.
Such resources are discovered as and when needed by
consumers using their mobile terminals, such discovery
being contextual by being related to the geographical loca-
tion of the resource, the consumer terminal, the online
context, the current time/day, etc. When discovered a con-
sumer may initiate an interaction with said resource by
issuing commands using a control API specific to the
discovered resource. The computational processes and
resources triggered by or launched by the user command
may utilize the memory space and resources of the mobile
terminal or utilize the memory and computational resources
of external computing and storage elements (accessed online
through a network connection).

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] FIG. 1 shows one example of a snippet extraction
and discovery system constructed in accordance with the
present invention.

[0051] FIG. 2 is a block diagram of one illustrative exem-
plary web page snippet extractor for implementing an
embodiment of the invention.

[0052] FIG. 3 shows one example of the web page snippet
exactor, the snippet accumulation component and the snip-
pet storage component.

[0053] FIG. 4 is a flowchart illustrating one example of a
secure communication protocol that may be employed
between the web page extractor and the snippet accumula-
tion component.

[0054] FIG. 5 shows one example of an internal data
structure that may be used to store the snippets received by
the snippet storage component.
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[0055] FIG. 6 shows an illustrative physical environment
associated with the snippet processing system.

[0056] FIG. 7 shows a tabular structure used by applica-
tions.
[0057] FIG. 8 illustrates the process of getting additional

information about a physical object.

[0058] FIG. 9 illustrates an example of 4 locations (as
determined by registration or location-reporting events) and
the elapsed time between registration events.

DETAILED DESCRIPTION

Introduction

[0059] App stores have been very popular with mobile
consumers. Consumers routinely download hundreds of
apps on to their mobile devices and use these apps during
their daily lives. A central assumption in this area of tech-
nology is that a consumer has anticipated a need and
downloaded a relevant app before he can use said app. In
other words consumers must have a priori knowledge that
they will need said app. Given that there exist hundreds of
millions of apps it is not feasible to download all apps for
every possible eventuality, even if we could predict all that
may confront us in our daily lives. It is also true that we
often find ourselves in unknown circumstances, new locales,
and unfamiliar and unanticipated situations. It is then per-
tinent for a consumer to ask, is there an app suitable for the
present situation?

[0060] In recourse a consumer who finds himself in an
unfamiliar situation may engage in a web search by using a
search engine. Hundreds of millions of web pages exist
containing a wealth of information. Consider a consumer
carrying a mobile terminal, e.g., a smartphone, tablet, laptop
or other such portable communication device that is able to
communicate over a fixed and/or wireless network such as
the Internet or other wide area network. The consumer, upon
finding himself in need of an unanticipated service, wishes
to search for available services in his current location at the
current time. For example, the consumer may be at Yankee
Stadium on game day and wishes to find services that enable
him to seek out the shortest line for buying game souvenirs.
Present day search engines provide location-specific search
mechanisms but these are not indexed by location synchro-
nized with time and day, e.g., events defined by a calendar
such as the Yankees game calendar for a given season.

[0061] It may be possible for a consumer to issue several
search requests, each individually geared to getting a col-
lection of responses that loosely pertain to his original
search criteria. For example, the consumer may issue a
request for services available in the general vicinity of
Yankee Stadium. He may then proceed to issue requests for
services available on game day. Then the consumer may find
items that are common between the former and the latter
group of answers and sort through them to find services that
interest him or that may be relevant. A common feature of
many mobile terminals is the limited size of their displays.
It is generally infeasible on a small display terminal with
limited abilities to save interim search results to perform the
sort of iterative computation that is described above. It
would be much more feasible for a consumer to simply issue
a single search request “shortest line service here and now”
that returns responses that are specific to the location and
time associated with the service.
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[0062] In other words, the commonly used term “user
context” in search technology may be extended to denote the
location of the mobile terminal, current time at the location
of mobile terminal, the social networking context (what is
relevant to the consumer at this time and place according to
his social network), the web context (what web page content
is relevant to the consumer at this time and location), and
any terms provided by the consumer himself. The user
context is then used to derive responses to a search request
that is continuously (in a sense described later) issued to a
system that responds, said responses being capable of being
displayed either by consumer commands or by policy con-
trol, said policy dictated by consumer or derived from past
behavior of consumer by said system.

[0063] To summarize, the present state of the art in web
search and mobile app technology fails to teach how to
respond effectively to search requests of mobile users who
wish to ask, what services are available here and now? Or,
Is the service XYZ available here and now? Or, what apps
are relevant here and now? The term “effectively” identifies
a solution that does not require the user to engage in iterative
and detailed computations requiring the usage of saved
interim search results, e.g., actions that are infeasible to be
carried out on small mobile devices.

Overview

[0064] FIG. 1 shows one example of a snippet extraction
and discovery system constructed in accordance with the
present invention. A “snippet” is a portion of a web resource
that most often, but not exclusively, identifies the resource,
its address, main functionalities and use/purpose, mode of
usage, etc. Examples of web resources include but are not
limited to web pages, websites, Internet Connected Devices
(ICDs), apps, web services, etc. Usually but not exclusively
snippets pertain to services, apps or devices that are asso-
ciated with a geographical location, called the geographic
applicability of the snippet. Also, snippets are most often
associated with services, apps or devices that are associated
with a time and day event as in a calendar. These associa-
tions are called time/day applicability. In some cases a type
of ICD often referred to as a “beacon” may serve to identify
a location that in turn may be used to define the location of
a service/app and, thus, become a part of a snippet that
describes said app/service. The term “beacon” refers to
small transmitting devices such as those manufactured by
Qualcomm (called Gimbals), or defined by Apple (called
iBeacons), and manufactured and identified by other com-
panies. Beacons are physically installed at geographic loca-
tions where they trigger apps and/or the OS of smart phones
and other mobile terminals that are proximate to an installed
beacon and which have registered to receive beacon signals.
[0065] A snippet extractor 500 component extracts certain
specific parts of web resources as dictated by special-
purpose hardware and software logic. In some cases the
snippet extractor 500 receives device information from web
pages pertaining to ICDs that have been installed in various
geographic locations, such devices being described by their
corresponding web pages, web sites or web directories, i.e.,
web resources. In other cases, smart phones, tablets, etc.,
(collectively referred to as mobile terminals) that are proxi-
mate to ICDs/beacons receive broadcast or transmitted
information from said devices and relay it to the snippet
extractor. The snippet extractor 500 may use known tech-
niques taught in discovery protocols. The snippet extractor
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500 converts received device information, consulting a
Directory Server as needed (not shown in FIG. 1), into
snippets. Thus, the mobile terminals may be utilized to
“mine” geographical installed ICD/location information.
[0066] Information pertaining to a web resource may also
be “pushed” by the authors/owners of said resource to the
snippet extractor 500 or the snippet extractor 500 may seek
and find web resources using its own internal logic. When
using push to send information to the snippet extractors, said
task may be simplified and aided by providing authoring
tools, messaging tools, widgets etc. to facilitate the task of
the authors.

[0067] The extracted snippets are “pushed” to a snippet
accumulator component 1000 by the snippet extractor 500.
The snippet extractor 500 accumulates said snippets and
stores them in a specially designed snippet storage compo-
nent 3000, which serves as a user searchable data structure.
Thus, the data store is built up by receiving information sent
by the snippet extractor 500. This data store contains snip-
pets that describe apps, services and ICDs. The snippets may
thus be logically viewed as pieces of information pertaining
to services, apps and ICDs, said pieces being assembled into
a structured format and stored in a searchable directory.
[0068] It is expected that the number of apps, services and
ICDs will continue to grow and the size of the data structure
3000 will need to be extremely large. Moreover, updates to
services, apps and ICD capabilities will need to be accom-
modated. Thus, the data store, i.e., the snippet storage
component 3000, needs to be scalable, reliable and distrib-
uted. Several technologies are taught by prior art to achieve
these goals such as the Hadoop Distributed File System,
Cluster Computing, and Resilient Distributed Datasets, for
example.

[0069] The snippet storage component 3000 is searchable
by a snippet discovery component (SDC) 4000. Most often,
but not exclusively, the SDC allows mobile consumers to
use their terminals to pose search requests to the snippet
storage component via the Internet or other communications
network. A typical inquiry may have the intent “What
services, apps or ICDs are available here and now”. Such
inquiries may be posited by using a variety of input methods,
including but not limited to keyword-based text searches,
haptic gestures, clicking displayed icons, verbal commands,
etc. In certain cases the SDC may work autonomously and
pose inquiries under programmatic control, e.g., every few
minutes, or displaying the latest results upon receiving an
external trigger, or saving the results for a later time.
[0070] The snippet discovery component 4000 receives
results from the snippet storage component and uses the
display control component (DCC) 7000 to control the dis-
playing of the results. The DCC 7000 dynamically coverts
the received results into web pages referred to as snippet
pages that are amenable to being displayed in conventional
mobile web browsers. Because of the limited size of the
display screens of many mobile terminals, the DCC may
employ a variety of techniques and technologies to display
the web pages. One such technique involves overlaying the
snippet page onto a pre-existing web page that is being
displayed on the screen of the mobile terminal. Another
technique may be to display the snippet page as an object in
the third dimension on a two-dimensional display. Another
variant may be to display results using holographic tech-
niques and technologies. The goal of such techniques is to
display the snippet pages without erasing the previous
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content being presented on the screen. It is assumed that
switching back and forth between screens of content may be
cumbersome for mobile users. Alternatively, the snippet
pages may be displayed on the mobile terminal screen for a
few instants of time and then the original contents are
displayed again, such an alternating display strategy being
carried out a pre-determined number of times or until a
command is received from the consumer.

[0071] In some embodiments snippet pages being dis-
played on the screen of a mobile terminal have all the
functionalities of conventional web pages. Thus, they may
be bookmarked, they may contain hyperlinks that can be
clicked, they may contain commands that may be executed,
etc. Again, a variety of techniques may be used to effectuate
actions on the contents of the snippet pages, e.g., keyboard
input, touch gestures, haptic commands, etc.

[0072] It is expected that the number of snippet pages
containing the results of search requests may be very large.
Mobile consumers typically find it cumbersome to peruse
and consume information spread across several web pages
on mobile terminals. In certain cases the snippet discovery
component 4000 may consult a Response Ranking Compo-
nent (RRC) 5000 to create a priority queue of the received
answers. Such a priority queue may then be used to construct
the snippet pages, said pages containing responses reflecting
the ordering of the queue. The DCC 7000 may decide to, for
example, only show the first few snippet pages, e.g., the first
snippet page with the top ranked five (5) responses, etc.
[0073] The RRC 5000 may utilize various known tech-
niques and technologies such as machine learning technol-
ogy, for example, to rank order the snippets received as
results to inquiries. In some embodiments the RRC has
access to a machine learning component 6000 that uses
various pieces of information in snippets as facets or fea-
tures to train a system to discern the likes of a consumer at
a given location and time/day. The learnt function is used to
predict what snippets will be most useful to a consumer in
a given situation (user context, online context, geographical
and time/day applicability). In essence this amounts to
asking what snippets were found to be most used in similar
situations. These considerations result in curtailing the num-
ber of snippets needed to be included as results to an inquiry
or to determine the rank ordering of the results. The main
elements of this embodiment employ a “continuous” appeal
to machine learning technology to predict what snippets
(equivalently, what services, apps and ICDs) a consumer
will like in a given “situation”. The term “continuous” refers
to an ongoing periodic activity, the period being determined
by computational constraints. The term “situation” refers to
the geographical location and the time/day when the inquiry
is posed, in addition to the online trending information and
any other user information available to the system and
methods of this invention. Some embodiments use all such
information as facets and features in a machine learning
system to make predictions of user likes.

[0074] As has been stated above, snippet pages, when
displayed, may be designed to have full functionality as
conventional web pages. And as has also been stated above,
since snippets correspond to services, apps or ICDs, dis-
played snippet pages may accept user commands and pro-
vide services to consumers. A consumer may thus click an
object or icon on a snippet page and cause a computation to
be initiated or launched. Such computations may be
executed, for example, in the memory of the mobile browser
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running on the user’s mobile terminal. The logic correspond-
ing to such an execution may be obtained by the snippet by
recourse to the snippet storage component 3000, e.g., the
computation may execute as a conventional applet.

[0075] Alternatively, the computation may execute as a
conventional Servlet in a distinct execution environment
available to the snippet discovery component 4000 and
shown as module 2000 in FIG. 1. The snippet execution
environment 2000 is a secure environment where computa-
tions may be executed on behalf of consumers interacting
with displayed snippets. In such cases, as snippets are
associated with apps, no download of an app is necessary.
Thus, the snippet discovery component 4000 and the display
control component 7000, in particular, and potentially other
components shown in FIG. 1, may together constitute a new
kind of repository (e.g., an “app store”) in which descrip-
tions of apps are displayed on mobile terminals and users
may interact with said descriptions by issuing commands. In
such an app store apps need not be downloaded before their
use. Rather apps are discovered contextually as and when
needed, and discovered apps are executed to obtain results
and derive services as and when needed. Thus the present
invention proposes a fundamental departure from conven-
tional app stores in which the downloading of apps is a
fundamental precept.

[0076] As ICDs continue to be manufactured and installed
it is expected that the number of such devices will continue
to grow rapidly. In some embodiments the present invention
caters to such devices by enabling the contextual discovery
of such devices, either through their web pages or via their
discovery broadcasts. Additional information about a dis-
covered ICD may be obtained by recourse to a Directory
Server (expected to be available as a part of the Internet
infrastructure). All such information is received and pack-
aged as a snippet, stored and is made searchable by the
snippet discovery component 4000.

Snippet Extractor

[0077] FIG. 2 is a block diagram of one illustrative exem-
plary web page snippet extractor 200 for implementing an
embodiment of the invention. Web page snippet extractor
200 may be employed, for example, in the system shown in
system 1. Of course, the invention is not limited to the
methods and techniques described below, which for illus-
trative purposes only are described in terms of a web page
having a structured format that is based on a Hypertext
Markup Language (HTML) layout pattern. The HTML
layout pattern may be located within the source code of each
web page. Of course, other types of structured formats may
be employed instead of or in addition to HTML.

[0078] Web page snippet extractor 200 may be or can
include a server such as a workstation running the Microsoft
Windows, Mac OS, Unix, Linux or other operating system
or platform. In some embodiments, web page snippet extrac-
tor 200 may comprise one or more servers. Also in some
embodiments, web page snippet extractor 200 may be incor-
porated into or otherwise associated with a search engine,
although in general the web page snippet extractor 200 and
the search engine may be separate entities operated by
different parties. Although not shown in FIG. 2, web page
snippet extractor 200 includes a communication interface
that allows it to be connected to any other device directly or
over a communications network such as the Internet with
fixed or wireless links.
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[0079] Web page snippet extractor 200 includes a web
page deconstruction component 202, a snippet extraction
component 204 and snippet formatting component 206. In
some embodiments, web page deconstruction component
202, snippet extraction component 204 and snippet format-
ting component 206 are integrated into one component. In
other embodiments the individual components may act as
standalone components and may be connected to each other
through a fixed and/or wireless communication network.
The web page deconstruction component 202 is a computer
hardware or software component with logic configured to
identify the various sections of a web page. In the context of
a web page having an HTML layout pattern, the various
sections that are identified may be HTML elements located
between HTML tags or tag patterns.

[0080] Insome embodiments the web page deconstruction
component 202 can also be configured to rank the sections
of'a web page based on the importance of each section. The
web page deconstruction component 202 may assign a
ranking value to each section that identifies the importance
of the section. The ranking value may be a number, text
word or phrase, character, symbol, or any other identifier
that may be used to convey the importance of the section.
Typically, the most important sections will receive the
higher-ranking values. In an embodiment, the web page
deconstruction component 202 can determine the impor-
tance of a section based on keywords found within the text
of the section. In such an embodiment, certain keywords
(words or phrases) may be weighted more heavily than
others such that their presence may denote the importance of
the section. In another embodiment, the web page decon-
struction component 202 can determine the importance of a
section based on the type of tag or tag pattern that is
associated with the section. For example, sections, which
have tags or tag patterns exactly matching those being
searched by the web page deconstruction component 202,
may be deemed more important than tags or tag patterns that
do not exactly match those being searched. Accordingly,
sections with exact match tag patterns may be assigned a
lower ranking value. Likewise, sections that have tag pat-
terns with a simple starting and ending sequence of tags may
be treated as less important than other types of tag patterns.
In yet another embodiment, a user determines the impor-
tance of a section manually. In yet other embodiments,
specialized snippet tags may be developed for use by web
page authors for the purpose of having their web pages
properly parsed into snippets.

[0081] In one particular embodiment the web page decon-
struction component 202 operates on pre-determined and
pre-defined set of HTML tags or other such syntactic con-
structs that are pre-agreed between the system of the present
invention and the web page authoring process. In this
embodiment the web page snippet extractor 200 component
may be provided to web page authors as a System Devel-
opment Kit (SDK), a widget to be included on said web page
under authorship, or as a software library to be used in web
page construction. The snippet extractor locates said tags
and selects the multimedia or other object (e.g., text, graph-
ics, video clip, audio clip, source code, hyperlink to source
code, etc.) within the syntactic boundaries of the tags. The
selected object is then identified as a primary section of the
web page. The web page deconstruction component 202
may identify one or more than one such primary sections of
a web page.
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[0082] Inanembodiment a web page author adds location,
time, calendar and other relevant details concerning the web
page into the pre-determined HTML tags or agreed-upon
syntactic constructs so that the stated information may be
picked up by the web page deconstruction component 202 as
a primary section.

[0083] The snippet extraction component 204 is a com-
puter hardware and/or software component with logic con-
figured to extract text, images and/or other information from
the sections identified by the web page deconstruction
component 202. The information is extracted for use as a
snippet to be included in a searchable index (described
later). In an embodiment, the snippet extraction component
204 determines which portion of each section to extract
based on a ranking value of the portions and the relevance
of the portion to the search query. For example, the snippet
extraction component 204 may first examine the ranking
values of each section provided by the snippet deconstruc-
tion component 202 to determine which sections of the web
page are most important. The snippet extraction component
204 may then compute a relevance value by comparing, for
instance, the keywords of the search query to the text of the
different portions of each section to determine which por-
tions are most relevant to the search query. In an embodi-
ment, the relevance value may be based on whether the
keywords of the search query match any portions of the text
of a section. The snippet extraction component 204 can be
configured to select a desirable portion of each section that
has the highest-ranking value and relevance value with
respect to the search query. Once the desirable portion of
each section is selected, the snippet extraction component
204 can extract that portion as a snippet to be associated with
that section of the web page.

[0084] Inanother embodiment the snippet extraction com-
ponent 204 locates a primary section of the web page
previously identified by the web page deconstruction com-
ponent 202 and identifies said primary section as a primary
snippet for said web page. If said page has more than one
primary section, the snippet extraction component 204 iden-
tifies each such primary section as a primary snippet of said
web page.

[0085] The snippet formatting component 206 is a com-
puter hardware and/or software component with logic con-
figured to generate, construct or otherwise provide snippets
that may be accumulated into a searchable index (detailed
later) using the snippets obtained by the snippet extraction
component 202. The manner in which the snippets are
formatted may be based on a number of factors, including,
for instance, the relevance value of each snippet, the nature
(e.g., size) of the display available to the end-user’s termi-
nal, etc. In an embodiment the snippet formatting compo-
nent 206 uses the primary snippets identified by the snippet
extraction component, formats them in accordance with a
pre-determined set of formatting rules and makes said
snippets available to the searchable index. For example, a
primary snippet may be formatted as a 2048-byte message
and transmitted via fixed and/or wireless links to the snippet
accumulator component 1000 of FIG. 1.

[0086] It should be noted that in the example presented
above, a snippet was assumed to be a subsection of an
HTML element (i.e., a section between HTML tags or tag
patterns). However, in some embodiments a snippet may be
commensurate with the entirety of an individual HTML
element. That is, each section identified by the web page
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deconstruction component 202 may constitute a single snip-
pet. In such a case the web page deconstruction component
202, in effect, also performs the functionality of the snippet
extraction component 202.

[0087] For instance, an individual web site (having mul-
tiple web pages) may be deconstructed into snippets. Like-
wise, an individual domain (having multiple web sites) may
be deconstructed into its constituent snippets. Moreover, in
some cases two or more sites belonging to different domains
but having an association with one another (e.g., a business
relationship) may be deconstructed into its constituent snip-
pets.

[0088] While the present invention has been described in
terms of an arrangement for deconstructing an individual
web page into its constituent snippets, more generally the
arrangement may be employed to deconstruct other entities
into their constituent snippets. For example, in the case of
deconstructing an individual domain such as the domain abe
dot com, the arrangement may extract one or more snippets
from abe.xyz dot com and one or more other snippets from
abc.123 dot com. As a concrete example, snippets from two
web sites selling two related products, such as a car and a
watch (e.g., Bentley and Breitling) may be extracted and
presented as a single snippet or two related snippets (said
relationship explained later).

Snippet Accumulation Component

[0089] FIG. 3 shows one example of the web page snippet
exactor 200, the snippet accumulation component 300 and
the snippet storage component 400. As previously men-
tioned, in some embodiments of the present invention snip-
pets may be accumulated into a searchable index (e.g.,
snippet storage component 3000 in FIG. 1). The Web Page
Extractor 200 in FIG. 2 takes one or more snippets as
formatted by the snippet formatting component 206 and
initiates a transmission to the Snippet Accumulation Com-
ponent 300 in FIG. 3. In some embodiments it may be
desirable to implement this transmission in a secure manner
since the web page extractor 200 and the snippet accumu-
lation component 300 may be operated by different entities.
One example of such a protocol that may be employed is
illustrated with reference to the flowchart of FIG. 4.
[0090] In step 1 of FIG. 4 the Web Page Extractor takes a
snippet constructed by its Snippet formatting component
(described above) and sends a message to the snippet
accumulator component indicating that it wishes to send it a
snippet.

[0091] In step 2 the Snippet Accumulation Component
responds to said request with a unique security token or the
like.

[0092] In step 3 the Web Page Extractor receives said
unique tag and uses it to authenticate future messages.
[0093] In particular it uses (step 4) the unique tag to send
the extracted snippet to the snippet accumulator component.
[0094] In step 5 the snippet is received and authenticated
by the Snippet Accumulation Component.

[0095] In step 6 the received snippet is stored for later use
in snippet storage component 400 (FIG. 3).

[0096] The above description uses a simplified example to
delineate an illustrative protocol followed in sending,
receiving and storing snippets resulting in the construction
of a data store of snippets. In some cases conventional
negotiation and handshake protocols may be employed. For
example, the unique token may be generated and transmitted
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in a secure manner so as to avoid spurious requests. Of
course, it is apparent that information other than a unique
token may also be used in the protocol. For example, various
attributes may be used to “signal” the type of content and
formatting of the snippet, the kind of device recommended
for display or execution of the snippet, etc. The communi-
cation between the Web Page snippet extractor 200, the
Snippet Accumulation Component 300 and the snippet stor-
age component 400 shown in FIG. 3 may occur over fixed
and/or wireless links (not shown in FIG. 3) or these com-
ponents may communicate over the Internet (not shown).
[0097] By way of example of prior art, SIP (Session
Initiation Protocol) and SDP (Session Description Protocol)
protocols may be employed, which describe extensive facili-
ties for describing sessions, capabilities and negotiations
between computing entities.

[0098] Snippet Storage Component

[0099] With continuing reference to the example in FIG. 3,
the snippet storage component 400 receives snippets from
the Snippet Accumulation Component 300 using a pre-
determined protocol internal to the snippet storage compo-
nent 400 and Snippet Accumulation Component 300. In this
example the format of the received snippet is also pre-
determined, pre-specified and known to both the snippet
storage component 400 and the Snippet Accumulation Com-
ponent 300. (The Snippet Accumulation Component
described above may optionally re-format a received snippet
according to its internal formatting rules.)

[0100] The snippet storage component 400 uses an inter-
nal data structure to store the received snippets. FIG. 5
shows an exemplary illustration of said data structure. The
actual implementation of the data structure may vary accord-
ing to the requirements of the invention.

[0101] FIG. 5 delineates the storage data structure as a
table of rows and columns. Each row of the table corre-
sponds to a stored snippet with a unique associated identifier
and the columns contain various sub-components of the
snippet. Only a few possible sub-components of the snippets
are shown for pedagogical reasons. Some of the possible
sub-components are described below.

[0102] The column “Cal” indicates a calendar entry that
shows the dates and times of applicability of the snippet, i.e.,
when is the snippet capable of being executed.

[0103] The column “Loc” indicates the geographical loca-
tion where the said snippet can be executed, i.e., each
snippet is assumed to be localized to a given geographical
region of a pre-determined size such as, by way of example,
a circular region centered around a given location with
radius 300 ft. The geographical points that define a region
might be given by latitude and longitude, GPS coordinates,
proximity to a well-known landmark (e.g., Yankee Stadium),
etc.

[0104] The columns “Dev” and ‘“Browser” refer to the
recommended device and Internet Browser upon which said
snippet might be executed.

[0105] The column “Link™ denotes the hyperlink to the
website from whence the snippet was extracted, i.e.,
received.

[0106] The column “Code” refers to another hyperlink to
the location where the source code (if any) associated with
said snippet is stored. It is envisaged by the present inven-
tion that the source code may be located in a location that is
external or internal to the system comprising the present
invention.
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[0107] The column “Display” refers to any display-related
constraints imposed by said snippet. For example, the snip-
pet may specify that for terminals with small display sizes
only the “logo” of the snippet may be displayed. Alterna-
tively, in bandwidth-rich environments, e.g., if there is a
WiFi connection available to the user terminal, the con-
straints may specify that a video clip may be rendered on the
user terminal.

[0108] The column “Exec” refers to constraints on execu-
tion of the source code associated with the snippet. For
example, authentication requirements or security concerns,
etc., may be stated under this heading.

[0109] The column “Owner” refers to the information
regarding ownership of snippet or contact information.

[0110] The column “Acc” refers to an accounting, billing
and usage information repository.

[0111] The column “Rel” refers to other snippets that are
related to said snippet and the nature of the relationship. The
terms “related” and “relationship” are described in detail
later.

[0112] As stated above the present invention envisages
many more attributes, i.e., columns, as comprising the above
data structure and only a few have been listed herein for
exemplary purposes. Several examples of such attributes
will be presented later.

[0113] In some cases the number of snippets that need to
be stored may be extremely large (e.g., in the billions).
Therefore, in some embodiments a distributed storage
mechanism may be employed to hold all the data associated
with the storing of snippets. Examples of such storage
systems are the HDFS (Hadoop Distributed File System),
possibly with RDD (Resilient Distributed Datasets) assis-
tance implemented on large-scale cluster computing sys-
tems.

Relationship Between Snippets

[0114] As noted above, snippets from the same web page
or domain, or from the same enterprise, or from different
web pages might be inter-related. An example of such a
relationship is provided by two snippets that may be “dis-
played” together, e.g., a wristwatch such as manufactured by
Breitling and a Bentley automobile, i.e., the wristwatch in
said case is associated with the automobile via branding by
the two respective companies. As an alternative consider the
snippet for Coca-Cola and Pepsi that may have a mutually
exclusive display constraint.

[0115] The relationship between snippets is not limited to
the display of snippets only; it may impact other behaviors
associated with snippets. For example, two snippets may be
related by mutually exclusive execution, e.g., two offers for
a product may not be executed by the same consumer within
a certain time limit, etc.

[0116] In some embodiments the present invention may
capture snippet inter-relationships during the snippet extrac-
tion and identification phases (described earlier) and repre-
sent them in a special column in the snippet storage com-
ponent 400. For example, the prime section identified by the
snippet extraction component may contain information
about such relationships as specified by the web page
authors.
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Snippet Discovery Component

[0117] The snippet discovery component (SDC) 4000
shown in FIG. 1 allows consumers to pose search requests
against the data in the snippet storage component 3000.
Thus, a search request such as “What services/apps are
available here and now” may be responded to by searching
the snippet storage component 3000 for all snippets match-
ing the “here and now” specification, i.e., data, time and
location constraints. It should be noted that while the search
request above has been stated in English, this is merely for
descriptive purposes. The present invention does not pre-
clude the use of natural spoken language as an input mecha-
nism, gesture-based inputs on touch sensitive surfaces, or
“search box” type keyboard input systems or any other
suitable input mechanisms. All of the above and other input
methods may be used to specify consumer requests and one
such mechanism is described later.

[0118] Furthermore, allowing the consumer to state addi-
tional information as a part of the request may increase the
power of the search requests, e.g., “What services related to
waiting lines are available here?” Or more succinctly as
“waiting line services?”

[0119] While the present invention emphasizes the loca-
tion and time of snippet based services and apps as a key
point, it does not preclude the possibility that certain ser-
vices may be defined via snippets that carry no location or
calendar restrictions, i.e., such services or apps work every-
where and at all dates and times. For example, a Bank of
America app may be defined as such a time and location-
independent snippet. One method of stating such time and
location-independent constraints is to declare a “don’t care”
value for the “Loc” and “Cal” columns in the snippet storage
component data structure.

[0120] Many recent advances in Internet computing teach
the extraction of trends from dynamic web sites such as
social networking sites, e.g., Facebook, and messaging sites
such as Twitter and Instagram, etc. Such trends may be
captured in the snippet storage component 3000 as well. In
particular, in an embodiment when a consumer requests a
search for a snippet, the resultant snippet(s) are remembered
and the current trends are recorded when the search request
was made. For example, assume that at certain time and
location the Twitter trend comprises the hashtag #cold and
that a consumer issues a search request to the snippet storage
component 3000, resulting in snippet367 being returned as
the response to the consumer request. The snippet storage
component then stores the current trend #cold as a column
attribute, e.g., “Trend”, with snippet367. Thus, the trend
#cold is associated with snippet367. In a later section the
invention discusses the embodiment of “ranking” responses
to consumer search requests based on correlating trending
information.

[0121] As another example of a special-purpose column
attribute that may be introduced into the snippet storage
component 3000 consider a new attribute “Used” defined
for, say, snippet367, that refers to a list of snippet identifiers
that are most often used at said “Loc”. In other words it is
a list ordered by usage of snippets at the given location. For
example, the value of the column attribute “Used” for row
corresponding to snippet367 may be the list [{snippet322,
50}, snippet245.45}, . . . | signifying that snippet245 was
executed 50 times at said location, snippet 322 was executed
45 times at said location, etc.
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Response Ranking Component

[0122] As discussed above, the present invention assumes
that the number of snippets in the snippet storage component
3000 may be very large and, therefore, the possibility exists
that the responses to consumer requests might be over-
whelmingly large to “consume”, particularly by mobile
consumers with small display screens and those that are
rushed for time.

[0123] In some embodiments we propose two different
methods may be used as ranking functions, i.e., to sort the
responses so that the most relevant are displayed first. The
first method relates to the “Trend” column attribute
described above. The second method relates to the “Used”
attribute described above.

[0124] In both methods machine-learning technology may
be used to derive strong correlations between snippets that
are most frequently used by consumers in a given location
and under given online trends. Known machine-learning
technology shows how to take (large) data sets comprising
user likes, dislikes, usage, etc., to predict what a known user
would like, dislike, or use. For instance, many Internet
websites use machine-learning technology to predict movies
that a consumer might like, music that a consumer might
enjoy, or a product that a consumer might purchase.

[0125] In the present invention machine-learning technol-
ogy may be used as a ranking function, particularly using the
attributes of past usage, current online trends, geographic
location and calendar information where service or app is
defined. Thus, the display function associated with a search
request is correlated with certain attributes of the app or
service and used to predict the likely app or services that are
most relevant to a given consumer.

[0126] Insome embodiments the present invention runs at
a pre-defined and periodic rate for a consumer (or for all
consumers), thus, “constantly” searching the current loca-
tion of the consumer as said consumer moves in his daily
routine. At periodic moments the services or apps available
to the user are pre-computed and made ready for the
consumet, i.e., the computation occurs in the background. If
and when the consumer desires or if a pre-determined trigger
is “sensed” by the mobile terminal then the pre-computed
results might be made available to said consumer. Such
computational processes that run periodically in the back-
ground may be implemented as a part of the OS of the
mobile terminal, e.g., by modifying the launcher in the case
of'the Android OS, or by defining an app that is native to the
mobile terminal OS.

User Movement Context

[0127] Currently available apps/services sometimes use
user location data to provide location-specific information.
Techniques for generating and receiving user locations from
a mobile terminal are well-known. The present invention
may use user location data to calculate and utilize user
movements from user location data, said location data being
generated by conventional means utilizing GPS or triangu-
lation methods and technologies or by utilizing beacon
registration messages, for example. (Because the beacons
are installed at known specific geographic locations, when a
mobile terminal is proximate to such a beacon and an app on
said terminal is triggered, the app may communicate the
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triggered information to a server which may in turn deter-
mine the geographic location of the beacon and hence the
mobile terminal itself.)

[0128] A user carrying a mobile terminal moving about a
geographical location where beacons have been installed
thus may said to be generating a series of registration and
de-registration events on said beacons. (Equivalently, one
may assume that the mobile terminal periodically transmits
or makes available its location.).

[0129] Using the elapsed time and location data as indi-
cated in FIG. 9, we may calculate many properties of the
user’s movements. For example, we may calculate how long
a user spent between two consecutive locations. Moreover,
if the spatial separation between said two locations is
“small” compared to a reasonable transit time one may
assume that the user stopped or “lingered” between the two
locations. We may also calculate “return” trips wherein the
user returns to a previously “visited” location. Other
examples of user movement calculations include “repeat
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visits”, “approaching a location”, “exited a location X time
units ago”, “returned to a location within X time units”, etc.
Such user movement calculations may be called user move-
ment context.

[0130] The user movement context may be utilized to infer
user state, as for example in marketing situations, a user that
is calculated to be “lingering” in close proximity to a retail
item may be inferred to be interested in said retail item. Or
if a user “returns” to the location of a certain retail item more
times than a stated or calculated threshold may be assumed
to be interested in said retail item. Similarly, a user that
returns to the same location a number of times within a
calculated number of time units may be assumed to be in
need of geographical directions or assistance. Thus, there
may exist a correlation between user movement context and
user state. In other words the movements of a user may
indicate his behavior in the physical world that in turn may
indicate user intent or need.

[0131] Inan embodiment of the present invention the user
movement context of a user (as gleaned from registration/
de-registration events or location reporting by his mobile
terminal) is utilized to infer possible user intent and to utilize
such information to influence said user intent, e.g., influence
a user’s purchase decisions. Said influence may be effectu-
ated, for example, by transmitting or causing to be trans-
mitted to the user, specific recommendations or advice as a
function of his calculated user movement context.

[0132] In this context it is important to observe the recent
use of Planogram protocols along with the use of beacons
(mentioned earlier). Such protocols describe the layout,
location and inventory of retail establishments. By way of
example Table 1 below shows a fragment of such a protocol
that describes a store that sells music. The first column gives
the serial number of the installed beacon and its location
coordinates are shown in columns 3 and 4. The second
column gives the genre of the music stored at the beacon’s
location. The 5% column gives the locations where users
may be situated, i.e., these locations may be considered to be
proximate to the beacon, ideally based on the signal strength
of the beacon. (The latter locations can be determined by
calculations involving the signal strength of the beacons as
taught by prior art.)

[0133] Thus, if a user is situated at a certain location in the
example retail establishment above the retail items contigu-
ous or proximate to his location can be determined from the
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Planogram description. It may thus be ascertained, for
example, that a user is situated proximate to the “dance and
electronica” section. More precisely, the beacon messages
received by the user’s mobile terminal and conveyed to a
server that causes a registration message to be generated.
Analysis of such registration messages and the time of their
receipt reveals user movement from which a context is
calculated that gives various states of the user movement,
e.g., a user is lingering, etc. Such user movement context
may then be merged with Planogram information to deter-
mine that said user, by way of example, is lingering proxi-
mate to “dance and electronica” section.

TABLE 1

00000100 classical 435 200 (505, 370)
(488, 462)
(499, 372)
(514, 203)
(527, 200)
(727, 188)
(727, 384)
(587, 377)
(924, 207)
(795, 380)
(922, 374)
(922, 292)

(1019, 377)

(1092, 449)

(1024, 367)

(1024, 213)

(1089, 99)
(505, 574)
(356, 587)
(510, 751)
(364, 574)

b00000101 classic pop 656 290

and rock

b00000102 dance and 859 290

electronica

b00000103 folk 1092 290

b00000104 hip-hop 435 673

[0134]
to:

The present invention in some embodiments is able

(1) Allow marketers to define several different kinds of user
movements, e.g., linger, repeat visits, return visits, stationary
users, rapidly moving users, etc;

(2) Store the user movement contexts in a table along with
(retail and other) items that are proximate to where the user
movement context occurred, possibly from a Planogram-
style description protocol;

(3) Store the user’s purchase decision and the snippet(s) he
utilizes or chooses;

(4) Use the above data to calculate a correlation between the
user movement context and the eventual purchase decision
and snippet usage of the user;

(5) Use the correlation information from above to predict,
given a certain user movement context at a certain geo-
graphic location, what the user is likely to purchase and what
snippet the user is likely to need or want or choose in a given
user movement context.

[0135] The invention allows the system to recall what
snippets were used most often given a user movement
context. This information may be used to display the most
likely, predicted snippet, i.e., it may be used by the Response
Ranking Function to rank order the responses to a search
request.

[0136] Furthermore, the invention may allow use of the
user movement context not only for retail establishments
and retail purchase decisions but also in general for all kinds
of purchase decisions involving products and/or services,
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e.g., travel or hospitality situations, or even general deci-
sions such as inferring user intent, e.g., “user is in a hurry”,
“user is taking a walk”, etc.

Display Control Component

[0137] Once a search request has been issued and the
resulting group of snippets assembled as a response to the
search request, it is the task of the Display Control Com-
ponent (DCC) 7000 (FIG. 1) to arrange for the display of
said results. It is envisaged that the DCC may utilize style
pages, formatting tools, etc., to format the results as web
pages, referred to as snippet pages that are capable of being
displayed on a user terminal, e.g., by using an available
Internet Browser.

[0138] Several display strategies are possible in addition
to displaying search results as snippet pages. For example,
the user terminal may have two displays and the snippet
pages may be displayed on the second display. Alternatively,
the snippet pages may be displayed as an overlay to the
existing information being displayed on the user terminal
display, e.g., in a third dimension, or as an overlay with a
different color scheme, etc. It is anticipated that the snippet
pages will need to be displayed fairly often, e.g., as the user
moves around visiting various geographical areas and new
apps and services will become continuously relevant to his
needs. Thus, display strategies that do not “erase” or
“obscure” what content may already be present on the
display screen will be particularly effective. For example,
the snippet pages may be displayed in a sequence alternating
with the original contents of the screen.

[0139] The DCC may also allow user commands to deter-
mine what is displayed and to control items that are being
displayed, Again, several different modes of user commands
may be used, e.g., haptic gesture commands, verbal com-
mands, etc. may be employed to control the display of
snippet pages.

[0140] The user may desire to select a snippet that is being
displayed and cause it to be executed. Again, the user using
a variety of gesture-based inputs, verbal commands, or
gestures on touch sensitive screens may control the selection
of a snippet and its subsequent execution.

Snippet Execution Component

[0141] Once a group of snippets are displayed to a con-
sumer, said consumer may select a link or otherwise execute
a command available in one or more displayed snippets,
thereby causing an externally defined object to be executed.
One possible execution strategy would be to have the
selected snippet be associated in the snippet storage com-
ponent with the location of a corresponding app that might
be then downloaded to the consumer terminal whence it
might be executed.

[0142] In another embodiment the present invention
employs a distinct component, the Snippet Execution Com-
ponent 2000 (FIG. 1), where apps associated with snippets
as identified by the snippet storage component 3000 are
stored and proceed to execute, i.e., it is a controlled execu-
tion environment that uses the consumer’s mobile terminal
as a display device. More specifically, it is assumed that the
mobile terminal is equipped with an Internet Browser and
said app runs as a servlet in the execution environment with
its results displayed via HTMLS5 browser renderings. In such
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implementations the column attribute “Acc” of the snippet
storage component may be used to keep track of accounting
and billing statistics.

[0143] In another embodiment the source code or the app
associated with a snippet (as indicated by the snippet storage
component) may be allowed to execute in a remote server,
e.g., owned by the enterprise that owns the snippet and the
results of the execution are displayed in the browser of the
consumer mobile terminal. One method of implementing
such a mechanism is to use remote procedure invocation
technology.

[0144] In another embodiment the source code or the app
associated with a snippet (as indicated by the snippet storage
component) may be allowed to execute as an applet in the
memory space of the browser running on the consumer’s
mobile terminal.

Performance and Other Considerations

[0145] As described above the present embodiment allows
the calculation of correlations between user movement con-
texts and snippet usage. Using this information the system of
the present invention may predict what snippets are most
likely to be needed by a user in a given user movement
context. This information may be used by the system to
deliver a selected and chosen number of snippets to a user’s
mobile terminal even before the user issues a search request.
Such delivered snippets are stored in the user mobile ter-
minal’s memory and provided as responses to the user if and
when a user request is made. Thus, the system anticipates the
search requests of the user and improves its performance by
using such anticipation-based methods. This relates to
“caching” strategies. The present invention provides the
innovation of using the user movement context to provide
hints of what information is to be cached at the mobile
terminal or at Points-of-Presence (POPs) locations so that
responses may be delivered to the user efficiently and
quickly. The term “efficiently” not only refers to the
improved efficiency of the search mechanism as far as the
user is concerned (improved response time as experienced
by the user) but also concerns the important function of
efficient usage of network resources. In wireless networks in
particular such pre-fetching of potential answers and cach-
ing them either in user mobile terminals or at POPs can
significantly improve the utilization of (wireless) network
resources.

Co-Existence with Traditional App Stores

[0146] As described above the present embodiment speci-
fies systems and methods that allow the construction of a
repository analogous to an app store in which the operability
and discovery of apps is confined and constrained to specific
locations, times, days and dates. Moreover, a user need not
download said apps to a mobile terminal prior to their usage.
[0147] However, the aforementioned embodiment does
not preclude a user from using conventional apps and app
stores. A user may download apps he currently likes, store
them on his mobile terminal and use them in a conventional
manner. At the same time a user may also use the systems
and methods of the present invention to use the apps and
services described herein.

[0148] In particular, the invention envisages a modus
operandi in which the user downloads conventional apps and
uses them conventionally. Furthermore, a protected environ-
ment is provided for the kinds of apps described by the
current embodiment. The protected environment may pro-

Nov. 3, 2016

vide security, accounting and performance guarantees.
Indeed enterprises may use the systems and methods of the
current embodiment to create “walled gardens” providing
their users with services that are specific to their locations,
time and date, etc. As has been described above, apps and
services may also be defined using the present embodiment
that are operable and discoverable everywhere, i.e., they
have no location, time, or day constraints. Thus, the present
invention provides a co-existence mechanism between the
conventional app stores and the app stores enunciated by the
present embodiment. Moreover, enterprises may define a
collection of services and apps utilizing the system and
methods of the present invention, each such collection
becoming a distinct, firewalled and protected app store. One
method of defining such a collection would be to use the
relationship function between snippets described earlier (cf.
Snippet storage component and Relationship between snip-
pets sections above). For example, all snippets related to
XYZ Corp are treated as inter-related and belonging to one
distinct app store.

[0149] Many users who utilize their mobile terminals for
both personal and business or job related services and apps
end up having to purchase and use two separate and distinct
terminals. The present invention provides systems and meth-
ods for a user to use only a single mobile terminal and yet
keep his apps and services in distinct app stores that are
protected, private, separately accounted and billed, and
firewalled.

ADDITIONAL EMBODIMENTS

[0150] As described above, snippets are stored in a snippet
index with components that are referred to as attributes (see
FIG. 5). Some of these attributes serve as applicability
constraints that are used to determine their relevance to a
query. The applicability constraints may include, but are not
limited to, location, time and date. When a mobile device at
a certain location issues a search request, the context (e.g.,
location, time and date) of the mobile device is used to query
the snippet index and snippets having attributes that match
the context are taken to be relevant to the search request. The
user is presented with the relevant snippets, which may then
select one or more snippets for execution.

[0151] A snippet may be executed on the user’s mobile
device. Alternatively, one or more network-based servers
may be chosen to comprise an execution environment in
which the snippet is executed. In the latter case, the results
of the execution may be directed to one or more display
devices (including the mobile device).

[0152] As previously mentioned, the snippets stored in the
snippet index (FIG. 5) originate from web resources such as
ICDs, applications, web services, resources tied to block
chain environments, etc.

[0153] In one embodiment, the context of a mobile device
may be extended to include specified locations where the
mobile device is anticipated to be a specified date and time
in the future, e.g., the context of the mobile device may be
specified as New York City, July 4, 2 pm, even though the
mobile device currently may be located elsewhere at an
earlier date and time. If a search request is issued by the
mobile device with the assumed (hypothetical) location, date
and time, the snippet index may be searched to find relevant
snippets and the relevant snippets may be returned as a result
of the search request. Herein, the relevancy of snippets may
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be determined according to a future (e.g., hypothetical)
context (location, date and time) of the mobile device.
[0154] As a practical example of the utility of conducting
a search using a future context, consider a user who plans to
travel to New York City at a future date such as July 4 and
who wishes to determine what services may be available at
that location on that date at 2 pm. The user may wish to make
a reservation for certain services, etc.

[0155] As another example consider an enterprise that
wishes to launch a marketing promotion at an event, say at
a certain NY Yankees ballgame. Users may wish to browse
such promotions in advance so that they may use the
promotions while at the ball game. However, the promotion
may offer its services only while the users are present at the
ballgame.

[0156] The present invention calls for snippets to be
extracted or received from web resources; websites, apps,
web pages being exemplary web resources. In general, two
types of methods may be used to extract snippets from the
web resources. In one method, software programs, some-
times referred to as web crawlers, parse the web resources
to extract attribute information and return extracted infor-
mation back to the snippet system. This method is also
sometimes referred to as a “pull” method. To facilitate the
extraction of the attributes, special tags may be provided in
the web resource which demarcate specific pieces of infor-
mation and data. In the second method, the web resource
may be designed using a pre-determined format to create
one or more snippets and “push” the snippet(s) to the snippet
system.

[0157] Thus, a mobile device issues a query containing the
context of the mobile device. The snippet system responds
with snippets that are relevant to the query. The method for
determining the relevance of a snippet for a query from the
context of a given mobile device may be described as
follows.

[0158] 1. An application running on mobile device “M”
uses the internal systems of “M” to sense its context
(e.g., location, date, time), encapsulates the context into
a query, and sends the query to the snippet system.

[0159] 2. The snippet system receives the incoming
query.

[0160] 3. The snippet system retrieves those snippets
from the snippet index whose applicability constraint
attributes “match” the context of the incoming query.

[0161] FIG. 6 illustrates the above procedure. A physical
environment 100 contains a mobile device 200. An app is
running on mobile device 200 and senses the location, time
and date of the mobile device as “L”, T, and “D” respec-
tively. Snippet index 300 contains a multitude of snippets of
which S1, S2 and S3 have applicability constraint attributes
that match “L”, “T”” and “D”, i.e., the snippets are relevant.
Therefore, the relevant snippets are presented by the appli-
cation “app” to the user by, for example, displaying them on
his mobile device. The user then may make a selection, say
S1, and the selection may, if appropriate, result in the
selected snippet being executed in the Execution Environ-
ment 400. The result of the execution of the snippets may be
sent to the “app” that may then decide to display the results.
[0162] It is important to note here that, as described, a
query is a term used to describe the action of interrogating
a representation of the snippet index. (If we think of a
database as a representation of stored data then a query
would be a form of interrogating the stored representation.)
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Thus, the terms “query” and “context” are sometimes used
herein interchangeably. However, to be clear, an application
running on a mobile device may construct (or may have
access to) the context of the mobile device. The application
may then encapsulate the context into the form of a query
that has a format that is consistent with the interfaces of the
snippet system. That is, the context is converted into a query
so that the snippet system may be interrogated.

[0163] Extending the Context of Mobile Devices

[0164] We observe that the web is replete with content of
many types, any and all of which may be associated with
snippets. Recently, Virtual and Augmented Reality (VR/AR)
objects have begun being added to web resources. That is,
snippets may reference content such that upon execution of
the snippets, a user may be able to display and manipulate
VR/AR content, as well as other content.

[0165] Thus, when a mobile device issues a query with a
given context and relevant snippets are returned by the
snippet system in response, we wish that execution of the
snippets leads to the snippets having access to and manipu-
lating specific pieces of web content.

[0166] However, as previously mentioned, in order to find
relevant snippets, the snippet system needs applicability
criteria. That is, the snippets need attributes that can serve as
applicability constraints that define when a snippet is appli-
cable to one or more web content. In the above examples
calendar and geographic attributes (location, date and time)
have been described as applicability constraints.

[0167] In order to achieve the above stated aim, we extend
the notions of the “context” and a query of a mobile device
as follows.

[0168] We extend the context of a mobile device to have
attributes, in addition to the above stated location, date and
time attributes. In particular, in one embodiment, one or
more attributes defining the state of a mobile device may be
utilized. Some particular examples of state attributes are
unique identifiers for a characteristic of the mobile device
such as the mobile device type (e.g., model number), the
operating system running on the mobile device and one or
mores “apps” running on the mobile device.

[0169] We further extend the concept of a query transmit-
ted from a mobile device to the snippet system by including
one or more event attributes in the query. These event
attributes may be used in addition to, or instead of, the
above-described state, calendar and geographic attributes.
[0170] One kind of event attribute concerns actions that
are performed by a mobile device. For example, an app
running on the mobile device may scan or otherwise acquire
an image or video of a physical object. Thus, “event-
type="“scan” may be an example of such an event attribute.
As another example of an action, the mobile device, or an
app running on the mobile device, may make a measurement
using a sensor incorporated in or associated with the mobile
device. Illustrative measurements include, without limita-
tion, obtaining an image or video, measuring one or more
health related parameters of a user of the mobile device,
measuring motion of the mobile device and measuring
ambient temperature.

[0171] Other exemplary event attributes may arise from
the action of making a measurement. For instance, Event
Content attributes arising from the act of making a mea-
surement may correspond to values obtained from sensors
(e.g., accelerometer, altimeter, thermometer, etc.) within or
associated with a device and from proximate devices (e.g.,
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heart rate monitor, blood pressure monitor, pedometer, etc.),
where proximate devices may be, in certain embodiments,
connected to a user’s mobile device via wireless or wired
network connections and may be in close proximity to the
mobile device.

[0172] Insome embodiments apps may use software logic
to analyze the content arising from an event. For example,
when an event-type="“scan” happens, an app may use inter-
nal software logic to analyze the scanned object and derive
one or more descriptions of the scanned object, e.g., “image
of St.-Mark-Square-Venice”. Thus, a second type of attri-
bute may describe the content obtained by software logic
that may be triggered by the event, e.g.,

[0173] EventType="“scan”
[0174] EventContent="St-Mark-Square-Venice”
[0175] Yet another type of attribute that may be used in a

query as an applicability constraint is a user attribute, which
specifies a characteristic of the mobile device user.
Examples of user attributes include gender and age.

[0176] Thus, at a given moment, the statement “John takes
a picture using app X running on his mobile device 123 at
location L, Date D, at time T describes a state of the mobile
device that may be captured as follows.

[0177] <Device=123, App=X, location=Y, Time=T,

Date=D>

[0178] The corresponding user and event information may
be captured as follows.

[0179] <user=Male, EventType=Snap,
EventContent="St-Mark-Square-Venice”>

[0180] In the above exemplary description, the value of
the EventType attribute specifies identifiers describing one
or more events, and the value of the EventContent is inferred
by software logic that may be incorporated within the app
(e.g., by using feature recognition technology), etc.

[0181] Thus, as described above, in some embodiments
we extend the context of mobile devices to include state,
event, event content and/or user attributes. Furthermore, the
techniques described above for extracting snippets from web
resources may be extended so that the snippet attributes
stored in the snippet index may include state, event, event
content and/or user attributes. That is, a developer whilst
developing a web resource, may include in the web resource
information that can be extracted as state, user and/or event
and event content attributes. The information may then be
utilized by snippet extraction procedures (either by the
“push” or “pull” methods as described above) to extract and
store snippets in the snippet index. With reference to FIG. 5,
this is tantamount to adding additional columns to the table
depicted therein, the additional columns corresponding to
additional attributes that can serve as applicability con-
straints.

[0182] The above-described method for identifying rel-
evant snippets may now be described as follows.

[0183] 1. An application running on mobile device “M”
uses the internal systems of “M” to sense its context
(e.g., location, date, time, state, user and event attri-
butes) encapsulates the context into a query and sends
the query to the snippet system. Not all the attributes
need to be sent or sensed, e.g., only a proper subset of
the attributes may be transmitted.

[0184]
query.

2. The snippet system receives the incoming
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[0185] 3. The snippet system retrieves those snippets
from the snippet index whose applicability constraint
attributes “match” the context of the incoming query.

[0186] It is important to understand the nature of the
“match” operation in the method described above. Consider,
by way of example, the matching of the location attribute
contained in the mobile device’s context with the location
attribute specified in a snippet. The mobile device’s location
attribute value may specify a GPS coordinate value or a pair
of latitude and longitude values. The snippet’s location
attribute may specify a value as a geographic region cover-
ing, say, “Yankee Stadium”. Thus, the method envisions that
any mobile device location falling within the specified
region may be a target for matching.

[0187] In general, the matching procedure that is
employed need not be a “syntactic” equality-based match-
ing. Rather, a semantic and “fuzzy” matching procedure may
be used, wherein two attribute values, each provided as a
range of values, may be considered to “match™ as long the
corresponding ranges of values “intersect”. For example,
attribute “X=[1, 2, . . ., 10]” may be taken to match attribute
“Y=[3,4,5]", etc. Additionally, one may specify inclusion
and exclusion relationships based on sets such as in “X
matches a set of values Y if any member of X is contained
in Y”, etc. Moreover, every attribute included in the query
need not necessarily match one of the attributes in a snippet.
In general, the term match may encompass the concept of a
“best match” as well as, in some embodiments, the concept
of an “exact match.”

[0188] Consider the following example. One or more
service providers create web resources to display Virtual
Reality (VR) objects, such as a holographic or 3-D rendition
of a resort and other geographical area. The VR objects may
be accessed by users at specific web locations given by
resource identifiers, e.g., web addresses. The service pro-
viders create one or more snippets containing short descrip-
tions or descriptive phrases of the VR objects, map those
descriptions or phrases to the resource identifiers and push
the resulting snippets to the snippet index, wherein the
snippets are stored.

[0189] In another example, a user launches an application
on his mobile device and scans a page of a physical book
containing an image. This causes the application to recog-
nize an event (EventType=scan). Internal software logic in
the application operates and produces a descriptive phrase
for the scanned object, namely EventContent=St-Mark-
Square-Venice. As described above, the state and event
attributes are packaged by the app and sent to the snippet
system as a query.

[0190] The snippet system receives the query and during
the above-described matching process finds one or more
snippets that contain phrases matching “St-Mark-Square-
Venice” (among other matching attribute values). The snip-
pets so identified may be sent in a response to the user,
whereupon the user may click one or more returned snippets
to cause execution of the snippets. During execution a
snippet may resolve the descriptive phrases within the Event
Content attributes, if any, to the corresponding resource
locations, e.g., St-Mark-Square-Venice may be resolved to
the address of a specific web resource that may be present
such as, for instance, a virtual reality rendition of St Mark
Square.

[0191] Thus, the user while reading a physical book may
benefit from seeing a virtual reality rendition of an espe-
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cially constructed object relating to the contents of the book.
The rendition may occur on the device being used by the
user to scan the page or in a holographic display, etc.
[0192] Furthermore, in some embodiments the app may
request the user to undertake a series of actions in order to
obtain web content about items discussed in the book. For
instance, the app may request that the user performs an
action to identify the book, e.g., “Scan the title and ISBN
number of the book.” The App may then parse the scanned
information, possibly using Optical Character Recognition
technology, to construct the EventType and EventContent
attributes and their corresponding values using its internal
software logic. Thus, the app may construct a phrase (e.g.,
“Romeo-and-Juliet-Shakespeare™) that is used as the Event-
Content attribute.

[0193] One way that an application may recognize specific
events is by using software logic to define a table that lists
events as actions taken by the software logic. FIG. 7 shows
one example of such a tabular structure. The first column
lists the EventType and the second column lists the associ-
ated values of the EventType. The third and fourth columns
show examples of various kinds of EventContent attributes
and their corresponding values.

[0194] As previously mentioned, event attributes may also
arise from actions performed by devices associated with and
proximate to a mobile device. For example, a smart watch
may be proximate to and associated with a mobile device.
Information about the wearer’s heart rate may be obtained
from such a smart watch. When such data is received by an
application running on the mobile device, it may be recog-
nized as a certain EventType (=heartRate) and internal
software logic may analyze the received information to
obtain, say EventContent=highHeartRate. The query to the
snippet index system may then find snippets that are relevant
to the indicated EventContent based on attribute matching
criteria as described above. Furthermore, a range of heart-
Rate values may be used in the matching.

[0195] Another example of an event arises when an appli-
cation receives information indicating that a user has walked
more than a certain number of steps, e.g., using a mobile
device’s pedometer. In this case, a descriptive phrase such as
“strenuous walking” may be assigned as the value of the
EventContent attribute and may thus lead to finding snippets
that relate to such a condition.

[0196] Another method of recognizing events uses soft-
ware logic to instruct the user to cause an action to be
performed, which action gives rise to event and event
content attributes. For example, software logic of an appli-
cation may engage a mobile device user in a series of
dialogs, prompting the user to scan specific pages in a
certain sequence, or to scan a particular page (e.g., scan title
page of the book), etc.

[0197] As stated earlier, a query may also contain user
attributes. Thus, relevant snippets may be returned by the
snippet system that corresponds to the preferences of the
user, i.e., the snippets that are returned may be personalized
to the user of the mobile device. Thus, two distinct users
may be provided with different sets of relevant snippets.
[0198] FIG. 8 provides an illustrative example of the
above process. A specific page of a physical book 100 is
scanned using an application on the user’s mobile device
200. The application is specially configured to recognize
certain events, scanning being one such event. The applica-
tion prepares a query that includes the state, user and event
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attributes and transmits the query to the snippet processing
system 300 that, in turn, responds with the relevant snippets.
The relevant snippets may be returned to the originating
device 200 or to another specified device, referred to as an
associated device 400. The alternative device that is speci-
fied may be designated by programmatic considerations or
by pre-defined or run-time provisioning rules.

[0199] In summary, the context of a mobile device may
contain calendar, geographic, state, event, user and/or a
variety of other attributes as determined, for example, by an
application running on the mobile device. Additionally, the
calendar attribute may specify the current time and place
where the mobile device is located or a hypothetical location
and place where the mobile device may be at a specified time
in the future. Attributes describing the context are packaged
into a query and transmitted to the snippet system for
processing.

[0200] We now examine a further extension of the notion
of a context of a mobile device. In the specification as
described so far, the attributes location, time, date and state
attributes, etc., of a given mobile device comprise its con-
text. Furthermore, the location, date and time may specify
places and times/dates in the future.

[0201] When the context of a mobile device is received by
the snippet index (encapsulated as a query), the snippet
index returns the matching snippets as a response to the
query, where the matching snippets have attribute values that
match the attribute values in the context of the mobile
device. Such a messaging method was described above as
“Matching Method 2”.

[0202] As an extension of the above ideas, we allow a
mobile device to transmit one or more mobile contexts, i.e.,
a plurality of mobile contexts, to the snippet system (in the
form a query). As an example, the collection may have the
form depicted as follows.

[0203] [contextl(loc, time, clay, device, event, . . . ,),
context2(loc, time, day, event,), . . . |
[0204] The following method describes the matching pro-

cess using a collection of contexts.

[0205] 1. [Matching Method 3] An application running
on mobile device “M” receives a collection of contexts
(each specifying e.g., location, date, time, state, user
and event attributes), encapsulates the collection as a
query and sends the query to the snippet system. Not all
the attributes may be sent or sensed, e.g., only a proper
subset of the attributes may be transmitted.

[0206] 2. The snippet system receives the incoming
query.
[0207] 3. The snippet system retrieves those snippets

from the snippet index whose applicability constraint

attributes “match” the contexts of the incoming query.
[0208] As an alternative embodiment of step (1) above,
the collection of mobile device contexts may be encapsu-
lated as one or more queries and transmitted to the snippet
system in turn.
[0209] Consider the following two examples in which two
or more contexts are employed.
[0210] A user of a routing application running on a mobile
device uses the application to find a route between a starting
and ending geographic location along with starting times
and dates, e.g., from his house to a destination. The routing
application constructs the desired route and offers an option
to the user to display available snippets. If the user agrees,
the application decomposes the constructed route into a
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sequence of points in a three-dimensional coordinate sys-
tem, by way of example, [(11,t1,d1), (12,t2,d2), ... ]. Itis to
be noted that such decomposition is similar in form to a
collection of mobile device context attributes. Thus, the
decomposition may be converted into a collection of (mobile
device) contexts. Further, the decomposition may be limited
to a pre-determined number of “points™ along the route.
[0211] The routing application then converts the decom-
posed triplets into a collection of mobile device contexts,
encapsulates them into one or more queries and invokes the
snippet index system with the one or more queries.

[0212] It should be noted that in order to facilitate the use
of the snippet index system described herein by various
applications such as the routing application discussed in this
example, the snippet system might publicize an Application
Programming Interface (API) that may be used to construct
queries in an acceptable format.

[0213] Continuing the above example, the snippet system
receives the one or more queries and, in response, returns a
collection of matching snippets. To display the returned
snippets, in one embodiment the invoking application may
depict the proposed route R as a visual object (i.e., a map)
with superimposed snippets along the route R, much like
signposts. Thus, the application constructs an augmented
reality object depicting the map of the route adorned with
snippet information.

[0214] As a second example, consider a user using a
camera application on his mobile device to view his sur-
roundings through the range finder of the camera on his
mobile device. The camera application detects the use of the
camera resource and the action of loading an image in the
range finder. As described above, the loading may be
detected by the application as an event (eventType=load-
image) and the application may analyze the image to gen-
erate a corresponding description that can be used for the
Event Content attribute, e.g., eventContent=Main-St-Mont-
clair.

[0215] Alternatively, the user may use a gesture to indicate
to the camera application that his action may be interpreted
as a command or an event to be processed by the application.
[0216] The camera application proceeds to get the location
of “Main-St-Montclair” from one of many available web
resources, e.g., using an API provided by web-based map-
ping services.

[0217] Furthermore, the camera application utilizes its
internal device resources to get the time and date of the
action being performed. It is thus in a position to construct
a collection of mobile device contexts as described above,
and to encapsulate the collection into a query that it may
transmit as a query to the snippet system.

[0218] Upon receiving the response from the snippet sys-
tem, the application may decide to display the returned
snippets, for instance, as balloons augmenting the image of
Montclair’s Main Street, i.e., an augmented reality view of
the Main Street adorned with snippet information.

[0219] A recent trend in computing circles is to associate
(or attach) many different kinds of resources to one or more,
private or public, block chain environments. For example,
documents containing sensitive information may be
“attached” to a block chain so that access to the documents
is controlled (e.g., via cryptographic keys), is verifiable
(e.g., via logs maintained by block chains), and the identities
of'user’s that access a document are known. Other examples
of resources being attached to block chains are smart
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devices, web pages and web sites, software applications,
data sheets, databases, spreadsheets, etc.

[0220] A block chain environment may be viewed as a
marketplace where different entities may be associated with
each other via different sets of agreements (also called
contracts). Thus, for example, a smart device may have a
contract with a billing provider who bills users of the smart
device. Both the smart device and billing service developers
benefit from such an association. The block chain controls
the access to the resources, maintains logs of usage, etc.
[0221] Another kind of resource that may benefit from
block chain environments is that of applications. The current
association between apps and app stores is rigid and inflex-
ible and could be disrupted and made completely flexible if
apps were to be associated with block chain environments.
[0222] Thus, there is a need to allow owners of resources
to choose from a wide variety of service providers through
a flexible set of agreements.

[0223] One way in which resources may be attached to
block chains is by treating the block chain as a web resource
that contains multiple sub-objects (resources) attached to it
(the block chain). Thus, the block chains become a web
resource. In that case, the methods and systems of the
present invention allow the block chain and the resources
attached to it to be represented by snippets in the snippet
index, said snippets acquired by either a pull method or a
push method, as described earlier.

[0224] Another way in which resources may get attached
to block chains is to define a new address space and
attaching one block chain to one address in the address
space. Thus, the new address space becomes a structure that
is independent of the web. Again, block chains and their
sub-objects in such an address space may be represented by
snippets.

[0225] Yet another method by which resources may get
attached to block chains is by associating an [P address with
a block chain. In such a case, one IP address may represent
both the address of a website and a block chain, as if two
entities reside at the same address.

[0226] Thus, resources attached to block chains may be
represented by snippets in a snippet system and be subjected
to search mechanisms as described below.

[0227] The present invention envisages, as one preferred
embodiment, that a multitude of resources and service
providers may be attached to one or more private and/or
public block chains. Block chains may thus be thought of as
(virtual) marketplaces. As a consequence, there is a com-
mercial need to provide users to search one or more block
chains for resources attached therein.

[0228] The system and methods presented in the present
invention facilitate the above embodiment. In particular, the
resources attached to a block chain may be “crawled” by the
snippet system or the resources themselves may “push”
snippets to the snippet system as described above. The
snippets thus acquired contain attributes identifying the
block chain environments. Employing the methods
described above, we may search the snippet index for
resources attached to a block chain. Therefore, the snippet
system described herein may be viewed as a search engine
for finding resources attached to one or more block chains,
private or public, much like conventional web search
engines allow websites to be found by using conventional
search engines.
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[0229] More particularly, the methods of searching a snip-
pet index may now be extended as follows. In the presen-
tation described above, one or more applications on a mobile
device capture the device’s mobile context, encapsulate it as
a query and transmit the query to the snippet processing
system. That is, snippets are deemed to be associated with
resources in a geographical environment usually specified
via location, time and day, state of the device and application
event attributes.

[0230] We extend this formalism by allowing the
resources to be associated with block chain environments.
[0231] Thus, generally speaking, a query from a mobile
device to the snippet system may be thought of as interro-
gating the snippet system for snippets that are relevant to the
one of more contexts of the mobile device in a geographic
environment or a block chain environment.

[0232] To summarize, resources may be attached to geo-
graphical environments and/or to block chain environments.
Such resources may be searched by use of the snippet system
and methods described herein.

Iustrative Operating Environment

[0233] Aspects of the subject matter described herein may
be described in the general context of computer-executable
instructions, such as program modules, being executed by a
computer. Generally, program modules include routines,
programs, objects, components, data structures, and so forth,
which perform particular tasks or implement particular
abstract data types. Aspects of the subject matter described
herein may also be practiced in distributed computing envi-
ronments where tasks are performed by remote processing
devices that are linked through a communications network.
In a distributed computing environment, program modules
may be located in both local and remote computer storage
media including memory storage devices.

[0234] Also, it is noted that some embodiments have been
described as a process which is depicted as a flow diagram
or block diagram. Although each may describe the opera-
tions as a sequential process, many of the operations can be
performed in parallel or concurrently. In addition, the order
of the operations may be rearranged. A process may have
additional steps not included in the figure.

[0235] The claimed subject matter may be implemented as
a method, apparatus, or article of manufacture using stan-
dard programming and/or engineering techniques to produce
software, firmware, hardware, or any combination thereof to
control a computer to implement the disclosed subject
matter. For instance, the claimed subject matter may be
implemented as a computer-readable storage medium
embedded with a computer executable program, which
encompasses a computer program accessible from any com-
puter-readable storage device or storage media. For
example, computer readable storage media can include but
are not limited to magnetic storage devices (e.g., hard disk,
floppy disk, magnetic strips . . . ), optical disks (e.g.,
compact disk (CD), digital versatile disk (DVD). . . ), smart
cards, and flash memory devices (e.g., card, stick, key drive
. .. ). However, computer readable storage media do not
include transitory forms of storage such as propagating
signals, for example. Of course, those skilled in the art will
recognize many modifications may be made to this configu-
ration without departing from the scope or spirit of the
claimed subject matter.
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[0236] Moreover, as used in this application, the terms
“component,” “module,” “engine,” “system,” “apparatus,”
“interface,” or the like are generally intended to refer to a
computer-related entity, either hardware, a combination of
hardware and software, software, or software in execution.
For example, a component may be, but is not limited to
being, a process running on a processor, a processor, an
object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an applica-
tion running on a controller and the controller can be a
component. One or more components may reside within a
process and/or thread of execution and a component may be
localized on one computer and/or distributed between two or
more computers.

[0237] The foregoing described embodiments depict dif-
ferent components contained within, or connected with,
different other components. It is to be understood that such
depicted architectures are merely exemplary, and that in fact
many other architectures can be implemented which achieve
the same functionality. In a conceptual sense, any arrange-
ment of components to achieve the same functionality is
effectively “associated” such that the desired functionality is
achieved. Hence, any two components herein combined to
achieve a particular functionality can be seen as “associated
with” each other such that the desired functionality is
achieved, irrespective of architectures or intermediary com-
ponents. Likewise, any two components so associated can
also be viewed as being “operably connected”, or “operably
coupled”, to each other to achieve the desired functionality.

What is claimed is:

1. A method of providing relevant information to a mobile
device over a wireless communication link, comprising:

searching a searchable index by comparing a context of
the mobile device to calendar attributes and/or geo-
graphic attributes of stored snippets, the context of the
mobile device including a current location of the
mobile device or a location where the mobile device
will be located on a specified date, the searchable index
including a searchable data structure that stores the
stored snippets, each of the stored snippets being
extracted from a web resource, each of the snippets
including one or more searchable attributes of the web
resource with which it is respectively associated, the
calendar attribute of a snippet specifying when addi-
tional information in the snippet is applicable and the
geographic attribute of a snippet specitying where the
additional information in the snippet is applicable;

identifying snippets stored in the searchable data structure
based at least in part on a match between the context of
the mobile device and the calendar attributes and/or the
geographic attributes of the stored snippets; and

delivering at least some of the identified snippets to the
mobile device or a display device associated with the
mobile device.

2. The method of claim 1, further comprising pushing one
or more of the identified snippets to the mobile device.

3. The method of claim 1, wherein the searching, identi-
fying and delivering is performed in response to a search
request received from the mobile device.

4. The method of claim 1, wherein the searchable index
includes an association between each of the snippets and the
respective web resource from which it is extracted.
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5. The method of claim 4, wherein delivering at least
some of the identified snippets includes assembling the
identified snippets into a snippet page that is displayable on
the mobile device.

6. The method of claim 5, further comprising ranking the
identified snippets, wherein delivering the identified snip-
pets includes presenting the identified snippets in rank order.

7. The method of claim 6, wherein the identified snippets
are ranked based at least in part on predicting which of the
identified snippets will be most useful to a user of the mobile
device.

8. The method of claim 7, wherein predicting which of the
identified snippets will be most useful is based at least in part
on online trending information.

9. The method of claim 1, wherein the calendar and
geographic attributes respectively specify when and where
an application and/or service is available for use from the
respective web resource from which the snippet was
extracted, the snippets being applicable to the mobile device
when the application and/or services respectively specified
by the snippets are available when and where the mobile
device is or will be located.

10. The method of claim 1, wherein the identified snippets
delivered to the mobile device are only identified snippets
that are associated with services or applications that are
available for use by the mobile device at the current location
or the location where the mobile device will be located on
the specified date.

11. The method of claim 3, wherein the search request is
received from programmatic logic without user intervention.

12. A method of providing relevant information to a
mobile device over a wireless communication link, com-
prising:

searching a searchable index by comparing a context of

the mobile device to searchable attributes of stored
snippets, the context of the mobile device including a
plurality of attributes of the mobile device, the search-
able index including a searchable data structure that
stores the stored snippets, each of the stored snippets
being extracted from a web resource, the searchable
attributes of each stored snippet being obtained from
the web resource from which the stored snippet is
respectively extracted;

identifying snippets stored in the searchable data structure

based at least in part on a match between the context of
the mobile device and the searchable attributes of the
stored snippets; and

delivering at least some of the identified snippets to the

mobile device or a display device associated with the
mobile device.

13. The method of claim 12, wherein the plurality of
attributes of the mobile device includes at least one state
attribute defining at least one state of the mobile device.

14. The method of claim 13, wherein the at least one state
attribute includes an identity of a mobile device type.
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15. The method of claim 13, wherein the at least one state
attribute includes an identifier of an operating system of the
mobile device.

16. The method of claim 13, wherein the at least one state
attribute includes an identifier of an application hosted on
the mobile device.

17. The method of claim 15, wherein the at least one state
attribute includes information obtained from one or more
sensors incorporated in or associated with the mobile device.

18. The method of claim 13, wherein the plurality of
attributes includes at least one event attribute and at least one
event content attribute associated with the event attribute,
the at least one event attribute specifying an action per-
formed by the mobile device and the event content attribute
associated therewith includes content obtained as a result of
the action being performed by the mobile device.

19. The method of claim 18, wherein the action includes
performing a measurement using a sensor incorporated in or
associated with the mobile device.

20. The method of claim 19, wherein the measurement is
selected from the group consisting of obtaining an image or
video, measuring one or more health related parameters of
a user of the mobile device, measuring motion of the mobile
device and measuring ambient temperature.

21. The method of claim 12, wherein the plurality of
attributes includes an attribute specifying a characteristic of
the mobile device.

22. The method of claim 12, wherein the plurality of
attributes further includes calendar attributes and/or geo-
graphic attributes of mobile device, the geographic attributes
including a current location of the mobile device or a
location where the mobile device will be located on a
specified date, the calendar attributes including the specified
date.

23. The method of claim 1, wherein the context of the
mobile device includes a plurality of contexts that specify
different geographic attributes.

24. The method of claim 23, wherein the plurality of
geographic attributes include a plurality of locations along a
route between an originating location and a destination
location.

25. The method of claim 24, wherein the delivering at
least some of the identified snippets includes displaying at
least some of the identified snippets on a map of the route.

26. The method of claim 12, wherein the web resources
include block chains represented as web objects.

27. The method of claim 26, wherein the block chains
have network addresses respectively associated therewith.

28. The method of claim 26, wherein at least one of the
block chains is associated with a website.

29. The method of claim 28, wherein the at least one block
chain and the website associated therewith have a common
network address.

30. The method of claim 26, wherein the searchable
attributes of at least one stored snippet includes an attribute
of one of the block chains.

#* #* #* #* #*



