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Description
Title of Invention: METHOD AND SYSTEM FOR CONTENT

SEARCHING
Technical Field

Systems and methods consistent with exemplary embodiments relate to computer
based content searching systems and in particular relates to web-content search

systems.

Background Art

The following background discussion includes information that may be useful in un-
derstanding the present invention. It is not an admission that any of the information
provided herein is prior art or relevant to the presently claimed invention, or that any
publication specifically or implicitly referenced is prior art.

Use of multiple tabs within a single browser window for viewing/surfing of multiple
websites has become a commonly adopted approach. Various browser applications
such as Mozilla, Safari, Google Chrome are well known to support such multiple tab
functionality, thereby leading to rendering of multiple web pages within same browser
window. However, rendering of multiple tabs within the same browser window often
makes it difficult to keep track of the contents of each of said multiple websites. Es-
pecially in a scenario where the user has opened large number of tabs, detecting a
relevant tab or tabs depicting therein the corresponding websites containing a
particular search term is not feasible.

Under the current scenario, the user is forced to individually visit each rendered tab
and run a “Cntrl4+F” based keyword search within every tab to detect the desired tab.
However, the individual visit to every tab to execute the “Cntrl+F” based search func-
tionality is enormously time consuming and tiring. Many a times, the actual relevant
tabs are missed out from the sight of the user owing to the prevailing confusion.

Also, one can envisage a scenario wherein the search keyword might be present in a
website visited in the past, but not currently being rendered on any of the actively
rendered tabs of the single window browser.

Accordingly, there is an imminent need to perform a tab management operation to an
extent that the relevant tabs out of all the active tabs in the browser window are easily
identifiable by the user without individually accessing every tab and conducting an in-
dividual search for each tab.

As an optional functionality or as an add-on functionality, it may be desirous to
include web pages from the history section while performing a single search operation

thereby, making the process of searching more user friendly, less time consuming and/
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or less prone to errors (possible to arise due to confusion).

Disclosure of Invention

Technical Problem

Solution to Problem

Accordingly, an aspect of exemplary embodiments provide a method of content
searching according to first embodiment. The method comprises registering a plurality
of tabs operable to respectively display a web page. A keyword is received for content
searching in the plurality of tabs. Presence of the keyword is determined by analyzing
each of the web pages displayed through the plurality of tabs. Thereafter, the web
pages are filtered based on the analysis.

As per the second embodiment of the present disclosure, the method of content
searching is also additionally performed in terms of those web pages that have been
historically browsed by the user, although not currently active in the browser window.
Accordingly, the second embodiment describes a method of content searching that
comprises registering a plurality of webpages including at least one webpage. A
keyword is received for content searching in the plurality web pages. Presence of the
keyword is determined by analyzing each of the plurality of webpages. Thereafter, the
web pages are filtered based on the analysis.

To further clarify advantages and features of exemplary embodiments, a more
particular description will be rendered by reference to specific embodiments thereof,
which is illustrated in the appended drawings. It is appreciated that these drawings
depict only typical embodiments of the invention and are therefore not to be
considered limiting of its scope. Exemplary embodiments will be described and
explained with additional specificity and detail with the accompanying drawings.

According to an aspect of an exemplary embodiment, a method of content searching
includes registering a plurality of tabs operable to respectively display a plurality of
web pages, receiving a keyword for content searching with respect to the plurality of
tabs, searching for the keyword in each of the plurality of web pages displayed through
the plurality of tabs, and filtering the web pages based on the search.

According to another exemplary embodiment, the method of content searching
further includes searching for the keyword in at least one previously visited webpage,
and filtering the at least one previously visited webpage based on the search.

According to another exemplary embodiment, the method of content searching
further includes seeking permission from the user to open the at least one filtered
previously visited webpage in a new tab.

According to another exemplary embodiment, the method of content searching
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further includes highlighting the tabs displaying the filtered web pages containing the
keyword and displaying one of the highlighted tabs.

According to another exemplary embodiment, the method of content searching
further includes arranging the filtered tabs displaying the web pages containing the
keyword based on the number times the keyword appears, location at which the
keyword appears, and number of times the tabs have been accessed.

According to another exemplary embodiment, each of the web pages displayed
through the plurality of tabs have a corresponding document object model (DOM)
structure, wherein the searching includes automatically fetching a plurality of
document object model (DOM) structures corresponding to the plurality of webpages,
and searching for the keyword in the plurality of webpages by analyzing each of the
plurality of DOM structures.

According to an aspect of an exemplary embodiment, a method of content searching,
includes registering a plurality of webpages including at least one webpage obtained
from a history section, receiving a keyword for content searching, searching for the
keyword in each of the plurality of webpages, and filtering the webpages based on the
search.

According to another exemplary embodiment, the method of content searching
further includes seeking permission from the user to open the at least one filtered
previously visited webpage in a new tab.

According to another exemplary embodiment, the method of content searching
further includes highlighting the tabs displaying the filtered web pages containing the
keyword and displaying one of the highlighted tabs.

According to another exemplary embodiment, the method of content searching
further includes arranging the filtered tabs displaying the web pages containing the
keyword, based on the number times the keyword appears, location at which the
keyword appears, and number of times the tabs have been accessed.

According to another exemplary embodiment, each of the plurality of webpages have
a corresponding document object model (DOM) structure, wherein the searching
includes automatically fetching a plurality of document object model (DOM) structures
corresponding to the plurality of webpages, and searching for the keyword in the
plurality of webpages by analyzing by analyzing each of the plurality of DOM
structures.

According to an aspect of an exemplary embodiment, a system for content searching
includes a memory for storing parameters and instructions, and a processor, upon
executing said instructions, configured to register a plurality of tabs operable to re-
spectively display a plurality of web pages, receive a keyword for content searching

with respect to the plurality of tabs, search for the keyword in each of the plurality of
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web pages displayed through the plurality of tabs, and filter the web pages based on the
search.

According to another exemplary embodiment, each of the web pages displayed
through the plurality of tabs have a corresponding document object model (DOM)
structure, the processor automatically fetches a plurality of document object model
(DOM) structures and searches for the keyword in the plurality of webpages by
analyzing each of the plurality of DOM structures.

According to another exemplary embodiment, the processor, upon executing said in-
structions, is further configured to highlight the filtered tabs displaying the web pages
containing the keyword and displaying one of the highlighted tabs.

According to another exemplary embodiment the processor, upon executing said in-
structions, is further configured to arrange the filtered tabs displaying the web pages
containing the keyword, based on the number times the keyword appears, location at
which the keyword appears, and number of times the tabs have been accessed.

According to an aspect of an exemplary embodiment, a system for content searching,
includes a memory for storing parameters and instructions; and a processor, upon
executing said instructions, configured to register a plurality of webpages comprising
at least one webpage obtained from a history section, receive a keyword for content
searching, search for the keyword in each of the plurality of webpages, and filter the
webpages based on the search.

According to another exemplary embodiment, the processor, upon executing said in-
structions, is further configured to seek permission from the user to open the at least
one filtered previously visited webpage in a new tab.

According to another exemplary embodiment, each of the plurality of webpages have
a corresponding document object model (DOM) structure, and the processor auto-
matically fetches a plurality of document object model (DOM) structures and searches
for the keyword in the plurality of webpages by analyzing each of the plurality of
DOM structures.

According to another exemplary embodiment, the processor, upon executing said in-
structions, is further configured to highlight the filtered tabs displaying the web pages
containing the keyword and displaying one of the highlighted tabs.

According to another exemplary embodiment, the processor, upon executing said in-
structions, is further configured to arrange the filtered tabs displaying the web pages
containing the keyword, based on the number times the keyword appears, location at
which the keyword appears, and number of times the tabs have been accessed.

According to an aspect of an exemplary embodiment, a method of content searching,
includes receiving a keyword for searching content within a plurality of webpages

displayed concurrently, searching for the keyword in each of the plurality of web
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pages, and filtering the web pages based on the search result.
According to an aspect of an exemplary embodiment, a method of content searching,

includes receiving a keyword for searching content within a plurality of webpages
including at least one webpage previously visited and not currently displayed,
searching for the keyword in each of the plurality of webpages; and filtering the

webpages based on the search result.

Advantageous Effects of Invention

Brief Description of Drawings

These and/or other aspects will become apparent and more readily appreciated from
the following description of the exemplary embodiments, taken in conjunction with the
accompanying drawings in which:

Figure 1 illustrates a flow chart showing a method for searching content across a
plurality of web-browser tabs, in accordance with an exemplary embodiment;

Figure 2 illustrates a flow chart showing a method for searching content across a
plurality of web-browser tabs, in accordance with an exemplary embodiment; and

Figure 3 illustrates a schematic diagram of a content-searching system for searching
content across a plurality of web-browser tabs, according to an exemplary em-
bodiment;

Figure 4 illustrates a typical hardware configuration of a computer system im-
plementing the system of Fig. 3, thereby representing a hardware environment for
content searching according to an exemplary embodiment;

Fig. 5 illustrates an implementation of showcasing the results of the content search,
according to an exemplary embodiment;

Fig. 6 illustrates another implementation of showcasing the results of the content
search. according to an exemplary embodiment;.

Fig. 7 illustrates another implementation of showcasing the results of the content
search, according to an exemplary embodiment;

Fig. 8§ illustrates another implementation of showcasing the results of the content
search, according to an exemplary embodiment;

Fig. 9 illustrates another implementation of showcasing the results of the content
search, according to an exemplary embodiment;

Fig. 10 illustrates another implementation of showcasing the results of the content
search, according to an exemplary embodiment.

Furthermore, skilled artisans will appreciate that elements in the drawings are il-
lustrated for simplicity and may not have been necessarily been drawn to scale. For

example, the flow charts illustrate the method in terms of the most prominent steps
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involved to help to improve understanding of aspects of the content search. Fur-
thermore, in terms of the construction of the device, one or more components of the
device may have been represented in the drawings by conventional symbols, and the
drawings may show only those specific details that are pertinent to understanding the
exemplary embodiments so as not to obscure the drawings with details that will be
readily apparent to those of ordinary skill in the art having benefit of the description
herein.

Best Mode for Carrying out the Invention

Mode for the Invention

For the purpose of promoting an understanding of the principles of the content search
described herein, reference will now be made to the embodiment illustrated in the
drawings and specific language will be used to describe the same. It will nevertheless
be understood that no limitation of the scope is thereby intended, such alterations and
further modifications in the illustrated system, and such further applications as il-
lustrated therein being contemplated as would normally occur to one skilled in the art
to which the content search relates.

It will be understood by those skilled in the art that the foregoing general description
and the following detailed description are exemplary and explanatory and are not
intended to be restrictive thereof. Throughout the patent specification, a convention
employed is that in the appended drawings, like numerals denote like components.

Reference throughout this specification to “an embodiment”, “another embodiment”
or similar language means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in at least one embodiment.
Thus, appearances of the phrase “in an embodiment”, “in another embodiment” and
similar language throughout this specification may, but do not necessarily, all refer to
the same embodiment.

The terms "comprises”, "comprising”, or any other variations thereof, are intended to
cover a non-exclusive inclusion, such that a process or method that comprises a list of
steps does not include only those steps but may include other steps not expressly listed
or inherent to such process or method. Similarly, one or more devices or sub-systems
or elements or structures proceeded by "comprises... a" does not, without more con-
straints, preclude the existence of other devices or other sub-systems or other elements
or other structures or additional devices or additional sub-systems or additional
elements or additional structures.

Unless otherwise defined, all technical and scientific terms used herein have the same

meaning as commonly understood by one of ordinary skill in the art. The system,
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methods, and examples provided herein are illustrative only and not intended to be
limiting.

Embodiments will be described below in detail with reference to the accompanying
drawings.

A system and method for facilitating a keyword search across different web-pages
that are simultaneously opened in a web-browser window is disclosed. In accordance
with specific embodiments, the keyword search may also be performed in the his-
torically browsed but currently inactive web-pages.

Figure 1 illustrates a flowchart showing a method for content searching, according to
a first embodiment of the invention.

The method starts in step 102, with registration of a number of tabs, each containing
a currently opened web-page. The registration includes associating the tabs as well the
web page rendered therein with a user interface (UI) module of a corresponding web
browser. The UI (User interface) module located within the web browser application
keeps a record of number of tabs opened by the user as well the currently active
websites associated with such tabs (if any). Even after a tab is opened by the user, it
may be inadvertently left blank or it may have been unable to reach a website owing to
active/inactive status of the website hosting server. Accordingly, the UI module keeps
updating its record with the varying association of tabs with new websites or web-
pages. In other words, every opened tab and its corresponding details are registered
with the UI module of the browser.

In the next method step 104, a keyword is received from a user for content searching
in the plurality of tabs. There can be multiple manners of receiving the keyword from
the user and some examples of the same will be discussed in detail in some of the
following paragraphs in association with the relevant figures. In addition to the receipt
of the keyword, various other input/directions may be received like performing the
search of keyword from bottom to top, top to bottom, left half , right half etc. of the
web-pages. Additionally, the step of receiving the keyword may be performed prior to
the step of registration.

In the next method step 106, a number of document object model (DOM) structures
are automatically fetched for each of the currently opened tabs. As known in the art,
each web page has a corresponding document object model (DOM) structure as-
sociated thereto. The DOM structures are in the form of a tree like structure having an
arrangement of nodes, with topmost node named "Document object”. Such DOM
structure is an outcome of the processing of Mark-up language (HTML, XML, etc) by
a DOM application. As known in the art, the DOM application is a language in-
dependent platform for representing and interacting with objects in mark up languages
( HTML, XHTML and XML) format. The DOM structure assists the browser in
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rendering the corresponding web pages as well as for performing various user in-
teractive activities like content search within the web-page.

[59] In the next method step 108, each of the fetched DOM structures is analyzed for
presence of the keyword as entered by the user. For such purpose, a “text.node” of the
corresponding DOM structure is accessed to look for the keyword. Any known search
method can be employed for such purposes. In one option, the accessed DOM
structures may be analyzed in a sequential manner.

[60] In the next method step 110, the DOM structures having at least a single occurrence
of the keyword are filtered from all of the accessed DOM structures thereby enabling
filtering of the tab(s) having at least a single occurrence of the keyword. Thus it can be
said that post filtering, tabs that are relevant (relevant tabs) are separated from the
remaining tabs. In an implementation, the relevant tabs are arranged/depicted in a
manner that the same are easily identified or in other words stand distinguished from
the remaining tabs and are presented to the user in the single browser. In addition to
differentiating the relevant tabs from the remaining tabs, it is also possible to arrange
the relevant tabs based on one or more additional criteria, including by way of
example, the number of times the keyword appears, location at which the keyword
appears, number of times the tabs have been accessed, etc.

[61] Once again, it is possible to adopt different mechanisms for distinguishing and
depicting the relevant tabs as compared to the remaining tabs and some examples of
the same will be described in the following paragraphs in association with relevant
figures.

[62] As stated in the background section, it may be desirous to include web pages from
the history section while performing a single search operation thereby, making the
process of searching more user friendly, less time consuming and/or less prone to
errors (as may be caused due to confusion). A process for enabling the above is il-
lustrated in the flowchart in Figure 2 showing a method for content searching
according to a second embodiment.

[63] The method starts in step 202, with registration of a number of web pages. As afore-
mentioned, each web page has a corresponding document object model (DOM)
structure associated thereto. In addition, at least one webpage from the plurality of
webpages is obtained from a history section. Though not necessary, at the outset, the
user may be provided an option to execute search exclusively in the currently opened
tabs or historically opened tabs or both. Once the option including ‘historical web-page
or tab” is chosen, the user may be facilitated to further provide a pre-determined time
period or pre-defined number of stored web-pages that can be considered while
looking for historical web-pages.

[64] The registration of current opened web pages is similar to the process explained in
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Fig. 1. In case of the historical web pages, or in other words the web-pages not
currently displayed in the tabs, the saved web links are tracked from the database. In
case a pre-determined time period or pre-defined number of stored web-pages is
provided, the tracking is made according to the same.

In the next method step 204, a keyword is received for content searching in the
plurality of web-pages. There can be multiple manners of receiving the keyword from
the user and some examples of the same will be discussed in detail in some of the
following paragraphs with association with the relevant figures. As aforementioned,
various other input/directions may be received like performing the search of keyword
from bottom to top, top to bottom, left half, right half etc. of the web-pages. Also, the
step of receiving can be performed prior to the step of registration.

In the next method step 206, a number of document object model (DOM) structures
for each of the web pages are automatically fetched, both for currently active web
pages and historical web pages. As mentioned before,, the DOM structures are in the
form a tree like structure, which is a representation of the content of web page in a con-
figurable manner, and rendered by the processing of web-page content by the web
browser functionality. Accordingly, each web-page has a pre-defined DOM structure.

In the next method step 208, each of the fetched DOM structure is analyzed for
presence of the keyword as entered by the user through the user interface. For such
purpose, the “text.node” of the DOM structure is considered to look for the keyword.
Any known search method can be employed for such purposes. In one option, the

accessed DOM structures may be analyzed in a sequential manner.

In the next method step 210, the DOM structures having at least a single occurrence
of the keyword are filtered from all of the accessed DOM structures thereby enabling
filtering of the webpage(s) having at least a single occurrence of the keyword. Thus it
can be said that post filtering, webpages that are relevant (relevant web pages) are
separated from the remaining webpages.

In case a relevant webpage is being depicted currently by a tab, the same is identified
as a relevant tab and is depicted in an easily identifiable manner or in other words
stand distinguished from the remaining tabs and are presented to user the user in the
single browser.

In case a relevant webpage corresponds to a historical webpage, the same may be
rendered in a new tab within the single window browser as a relevant tab. However,
prior to such rendering, the user may be queried and user's consent may be sought. It
may be noted that the consent for the above mentioned purpose (i.e. for rendering a
relevant historical webpage in a new tab) may be sought from the user in multiple

manners and a non-limiting example of the same will be described in the forthcoming
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paragraphs with association with the relevant figure. Especially when plurality of
historic webpages are determined to be relevant, at the time of seeking consent it is
also possible to list the historic webpages based on one or more additional criteria,
including by way of example, the number of times the keyword appears, location at
which the keyword appears, number of times the webpage has been accessed, etc.

Once again, it is possible to adopt different mechanisms for distinguishing and
depicting the relevant tabs as compared to the remaining tabs and some examples of
the same will be described in the following paragraphs with association with relevant
figures. In a manner similar to what has been described with reference to Figure 1, in
addition to the differentiating the relevant tabs from the remaining tabs, it is also
possible to arrange the relevant tabs based on one or more additional criteria, including
by way of example, the number of times the keyword appears, location at which the
keyword appears, number of times the tabs has been accessed, etc.

Furthermore, the keyword searches as performed may also be stored for future usage.
Accordingly, in case of the user executing the historical web pages based search, those
search results may be extracted from the search result database that correspond to
similar keyword as currently provided by the user. In other words, the historical web-
pages displayed as search results will include those web-pages that have been searched
for the similar keyword in a pre-determined historical time period as inputted by the
user.

As shown above, FIGS. 1 and 2 describe that the DOM structures are fetched and
analyzed to determine whether a keyword exists, and web pages are filtered based on
the analysis. However, an exemplary embodiment is not limited thereto. For example,
a plurality of web pages may be analyzed and filtered directly without the DOM
structures being fetched and analyzed.

Now, coming to the aspect of implementation, Figure 3 illustrates a system imple-
mentation of a method for facilitating keyword search across different tabs that are si-
multaneously open in a web-browser window, according to an exemplary embodiment.
The web-browser may be construed to cover all well-known internet surfing browsers
like Google Chrome, Mozilla Firefox, Safari, Internet Explorer etc.

The system 300 incorporates a dynamic tab recognizing (DTR) module 302, a User
Interface (UI) module 304, a DOM creation module 308, a database 306 and other mis-
cellaneous modules 310 for achieving the simultaneous search over multiple tabs in a
browser window. For such purpose, the modules may be in the form of instructions
stored in the memory and executed by a processor. The Ul module 304 and the DOM
creation module 308 perform the steps 102, 106 and 202, 206, respectively, as recited
under the Fig 1 and Fig. 2. Whereas, the DTR module 302 performs the steps 104, 108,
110, 204, 208 and 210 as recited under the Fig. 1 and Fig. 2. Any stored data in form
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of historical web sites or other may be fetched from the database 306. Likewise, other
miscellaneous modules that support the functionality of modules 302, 304, and 306
may be regarded as other modules 310. Generally, the DOM creation module 308 may
form part of the web browser. The database 306 can be located anywhere in a
computing system. The DTR module 302 can be either a part of the web browser or
can be a separate application. The Ul module 304 can similarly be part of the web
browser or a separate application.

Figure 4 illustrates a typical hardware configuration of the content search system 300
implemented in a computing system 300, which is representative of a hardware en-
vironment for conducting the content search described above. Any of the components
of the system 300 may include a portion or all of the computer system 400. The
computer system 400 can include a set of instructions that can be executed to cause the
computer system 300 to perform any one or more of the methods disclosed. The
computer system 400 may operate as a standalone device or may be connected, e.g.,
using a network, to other computer systems or peripheral devices.

In a networked deployment, the computer system 300 may operate in the capacity of
a server or as a client subscriber computer in a server-client subscriber network en-
vironment, or as a peer computer system in a peer-to-peer (or distributed) network en-
vironment. The computer system 400 can also be implemented as or incorporated into
various devices, such as a personal computer (PC), a tablet PC, a set-top box (STB), a
personal digital assistant (PDA), a mobile device, a palmtop computer, a laptop
computer, a desktop computer, a communications device, a wireless telephone, a land-
line telephone, a control system, a camera, a scanner, a facsimile machine, a printer, a
pager, a personal trusted device, a web appliance, a network router, switch or bridge,
or any other machine capable of executing a set of instructions (sequential or
otherwise) that specify actions to be taken by that machine. Further, while a single
computer system 400 is illustrated, the term "system" shall also be taken to include any
collection of systems or sub-systems that individually or jointly execute a set, or
multiple sets, of instructions to perform one or more computer functions.

The computer system 300 may include a processor 402, e.g., a central processing unit
(CPU), a graphics processing unit (GPU), or both. The processor 402 may be a
component in a variety of systems. For example, the processor 402 may be part of a
standard personal computer or a workstation. The processor 402 may be one or more
general processors, digital signal processors, application specific integrated circuits,
field programmable gate arrays, servers, networks, digital circuits, analog circuits,
combinations thereof, or other now known or later developed devices for analyzing
and processing data The processor 402 may implement a software program, such as

code generated manually (i.e., programmed).
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The term "module” may be defined to include a plurality of executable modules. As
described herein, the modules are defined to include software, hardware or some com-
bination thereof executable by a processor, such as processor 402. Software modules
may include instructions stored in memory, such as memory 404, or another memory
device, that are executable by the processor 402 or other processor. Hardware modules
may include various devices, components, circuits, gates, circuit boards, and the like
that are executable, directed, or otherwise controlled for performance by the processor
402.

The computer system 400 may include a memory 404, such as a memory 404 that
can communicate via a bus 408. The memory 404 may be a main memory, a static
memory, or a dynamic memory. The memory 404 may include, but is not limited to
computer readable storage media such as various types of volatile and non-volatile
storage media, including but not limited to random access memory, read-only memory,
programmable read-only memory, electrically programmable read-only memory, elec-
trically erasable read-only memory, flash memory, magnetic tape or disk, optical
media and the like. In one example, the memory 404 includes a cache or random
access memory for the processor 402. In alternative examples, the memory 404 is
separate from the processor 402, such as a cache memory of a processor, the system
memory, or other memory. The memory 404 may be an external storage device or
database for storing data. Examples include a hard drive, compact disc ("CD"), digital
video disc ("DVD"), memory card, memory stick, floppy disc, universal serial bus
("USB") memory device, or any other device operative to store data. The memory 404
is operable to store instructions executable by the processor 402. The functions, acts or
tasks illustrated in the figures or described may be performed by the programmed
processor 402 executing the instructions 424 stored in the memory 404. The functions,
acts or tasks are independent of the particular type of instructions set, storage media,
processor or processing strategy and may be performed by software, hardware, in-
tegrated circuits, firm-ware, micro-code and the like, operating alone or in com-
bination. Likewise, processing strategies may include multiprocessing, multitasking,
parallel processing and the like.

As shown, the computer system 400 may or may not further include a display unit
410, such as a liquid crystal display (LCD), an organic light emitting diode (OLED), a
flat panel display, a solid state display, a cathode ray tube (CRT), a projector, a printer
or other now known or later developed display device for outputting determined in-
formation. The display 410 may act as an interface for the user to see the functioning
of the processor 402, or specifically as an interface with the software stored in the
memory 404 or in the drive unit 416.

Additionally, the computer system 400 may include an input device 412 configured
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to allow a user to interact with any of the components of system 400. The input device
412 may be a number pad, a keyboard, or a cursor control device, such as a mouse, or a
joystick, touch screen display, remote control or any other device operative to interact
with the computer system 400.

The computer system 400 may also include a disk or optical drive unit 416. The disk
drive unit 416 may include a computer-readable medium 422 in which one or more
sets of instructions 424, e.g. software, can be embedded. Further, the instructions 424
may embody one or more of the methods or logic as described. In a particular example,
the instructions 424 may reside completely, or at least partially, within the memory
404 or within the processor 402 during execution by the computer system 400. The
memory 404 and the processor 402 also may include computer-readable media as
discussed above.

The present invention contemplates a computer-readable medium that includes in-
structions 424 or receives and executes instructions 424 responsive to a propagated
signal so that a device connected to a network 426 can communicate voice, video,
audio, images or any other data over the network 426. Further, the instructions 424
may be transmitted or received over the network 426 via a communication port or
interface 420 or using a bus 408. The communication port or interface 420 may be a
part of the processor 402 or may be a separate component. The communication port
420 may be created in software or may be a physical connection in hardware. The
communication port 420 may be configured to connect with a network 426, external
media, the display 410, or any other components in system 400, or combinations
thereof. The connection with the network 426 may be a physical connection, such as a
wired Ethernet connection or may be established wirelessly as discussed later.
Likewise, the additional connections with other components of the system 400 may be
physical connections or may be established wirelessly. The network 426 may alter-
natively be directly connected to the bus 408.

The network 426 may include wired networks, wireless networks, Ethernet AVB
networks, or combinations thereof. The wireless network may be a cellular telephone
network, an 802.11, 802.16, 802.20, 802.1Q or WiMax network. Further, the network
426 may be a public network, such as the Internet, a private network, such as an
intranet, or combinations thereof, and may utilize a variety of networking protocols
now available or later developed including, but not limited to TCP/IP based
networking protocols.

While the computer-readable medium is shown to be a single medium, the term
"computer-readable medium" may include a single medium or multiple media, such as
a centralized or distributed database, and associated caches and servers that store one

or more sets of instructions. The term "computer-readable medium" may also include
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any medium that is capable of storing, encoding or carrying a set of instructions for
execution by a processor or that cause a computer system to perform any one or more
of the methods or operations disclosed. The "computer-readable medium" may be non-
transitory, and may be tangible.

In an example, the computer-readable medium can include a solid-state memory such
as a memory card or other package that houses one or more nonvolatile read-only
memories. Further, the computer-readable medium can be a random access memory or
other volatile re-writable memory. Additionally, the computer-readable medium can
include a magneto-optical or optical medium, such as a disk or tapes or other storage
device to capture carrier wave signals such as a signal communicated over a
transmission medium. A digital file attachment to an e-mail or other self-contained in-
formation archive or set of archives may be considered a distribution medium that is a
tangible storage medium. Accordingly, the disclosure is considered to include any one
or more of a computer-readable medium or a distribution medium and other
equivalents and successor media, in which data or instructions may be stored.

In an alternative example, dedicated hardware implementations, such as application
specific integrated circuits, programmable logic arrays and other hardware devices, can
be constructed to implement various parts of the system 400.

Applications that may include the systems can broadly include a variety of electronic
and computer systems. One or more examples described may implement functions
using two or more specific interconnected hardware modules or devices with related
control and data signals that can be communicated between and through the modules,
or as portions of an application-specific integrated circuit. Accordingly, the present
system encompasses software, firmware, and hardware implementations.

The system described may be implemented by software programs executable by a
computer system. Further, in a non-limited example, implementations can include dis-
tributed processing, component/object distributed processing, and parallel processing.
Alternatively, virtual computer system processing can be constructed to implement
various parts of the system.

The system is not limited to operation with any particular standards and protocols.
For example, standards for Internet and other packet switched network transmission
(e.g., TCP/IP, UDP/IP, HTML, HTTP) may be used. Such standards are periodically
superseded by faster or more efficient equivalents having essentially the same
functions. Accordingly, replacement standards and protocols having the same or
similar functions as those disclosed are considered equivalents thereof.

Benefits, other advantages, and solutions to problems have been described above
with regard to specific embodiments. However, the benefits, advantages, solutions to

problems, and any component(s) that may cause any benefit, advantage, or solution to
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occur or become more pronounced are not to be construed as a critical, required, or
essential feature or component of any or all the claims.

Fig. 5 illustrates an exemplary implementation of showcasing the results of the above
described content search, according to an exemplary embodiment. The implementation
includes a web browser window 500 containing a web page display region 502, a
number of tabs (504, 506, 508, 510, 512) opened by the user and subjected to search
by the system 300. The browser window 500 further includes a keyword text box 514
for receiving the searched keyword, and a search button 516 for activating the search.
In an example depicted in Fig. 5, the keyword chosen for search and as typed in the
text box 514 is “Congress”.

After executing the search, a pre-view of number of relevant tabs 520 and 522 is
rendered, according to an exemplary embodiment. In the present example, the pre-view
showcases the display of the keyword search results (524) located in the web pages
520 and 522. In addition, the pre-view composed of the web-pages 520 and 522 have
been depicted in a foreground, ahead of the usual web-page display region 502,
according to an exemplary embodiment. It may be noted that the web-pages 520 and
522 correspond to the relevant tabs (506, 510) that have been found as containing the
keyword. In addition, the relevant tabs (506, 510) have been accordingly highlighted or
darkened. Such relevant tabs (506, 510) have been additionally represented by 518.
Further, the web browser window 500 also depicts a URL field 528 for receiving the
web-site address from the user and a task bar 530, according to an exemplary em-
bodiment.

Fig. 6 illustrates another exemplary implementation of showcasing the results of the
above described content search, according to an exemplary embodiment. The imple-
mentation includes a web browser window 600 having a web page display region 602,
a URL address field 606, and another miscellaneous field 604 for displaying other
browser window options. The window 600 further includes a number of tabs (608, 610,
612, 614, 616) opened by the user and subjected to search by the system 300. The
browser window 600 further includes a keyword text box 622 for receiving the
searched keyword and a search button 624 for activating the search. In an example
depicted in Fig. 6, the keyword chosen for search and as typed in the text box 622 is
“Lok Sabha”.

After executing the search, instead of showing the display of the keyword search
results, only the relevant tabs (610, 614) that have been found as containing the
keyword have been highlighted or darkened, according to an exemplary embodiment.
The resultant or relevant tabs (610, 614) have been additionally represented by 618. It
may be noted that the web-page display region 602 in such scenario may render the

web-page as being currently acted upon by the user and corresponding to any of the
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number of active tabs (608, 610, 612, 614, 616), while undertaking the keyword
search. In the present example, the web-page display region 602 is blank as it cor-
responds to an opened tab that is yet to be utilized to display a web-site. Further, the
web browser window 600 may also depicts a task bar 620.

Fig. 7 illustrates another exemplary implementation of showcasing the results of the
above described content search, according to an exemplary embodiment. The imple-
mentation includes a web browser window 700, a web page display region 702, a URL
address field 706, and another miscellaneous field 704 for displaying other browser
window options. Further, the browser window 700 includes a number of tabs (708,
710,712,714, 716 and 718) currently opened by the user and subjected to search by
the system 300. The browser window 700 also includes a keyword text box 722 for
receiving the searched keyword and a search button 724 for activating the search. In an
example depicted in Fig. 7, the keyword chosen for search and as typed in the text box
722 is “Lok Sabha”.

Here, the display of relevant tabs is similar to Fig. 6. The relevant tabs (708, 710,
712) that have been found as containing the keyword have been accordingly
highlighted or darkened, according to an exemplary embodiment. Such relevant tabs
have been additionally represented by the numeral 726. However, as compared to Fig.
6, the relevant tabs (708, 710, 712) have been clubbed together and separated from the
non-relevant tabs (714, 716 and 718). Like the web-page display region 602 of Fig. 6,
the web-page display region 702 also follows the similar pattern of depicting the web-
page corresponding to any of relevant or non-relevant tabs and currently acted upon by
the user. Further, the web browser window 700 may also depicts a task bar 720.

Fig. 8 illustrates another exemplary implementation of showcasing the results of the
above described content search, according to an exemplary embodiment. The imple-
mentation includes a web browser window 800, a displayed web page 802, a URL
address field 806, another miscellaneous field 804 for displaying other browser
window options, a number of currently opened tabs (808, 8§10, 812, 814, 8§16 and 818)
subjected to search by the system 300, a keyword text box 8§22 to receive the keyword
from the user, and a search button 826 to activate the keyword search. In an example
depicted in Fig. 8, the keyword chosen for search and typed in the text box 822 is “Lok
Sabha”.

After executing the search, keyword search results “Lok Sabha” are shown displayed
in the displayed web-page 802 that corresponds to any of the relevant tabs (808, 812,
820) that have been found as containing the keyword, according to an exemplary em-
bodiment. Such web-page may be opened by the system 300 automatically based upon
the number of results present therein, immediately after the search has been completed
by the system 300. Further, the relevant tabs (808, 8§12, 818) have been accordingly
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highlighted or darkened, and have been additionally represented by 820. It may be
noted that in comparison with preceding figures, the position of the text box 822 and
the search button 826 is changed. Further, the web browser window 800 may also
depicts a task bar 824.

Fig. 9 illustrates another exemplary implementation of showcasing the results of the
above described content search, according to an exemplary embodiment. The imple-
mentation includes a web browser window 900, a number of arranged tabs (904, 906,
908, 910, 912, 914, 916 and 918) as searched by the system 300, a keyword text box
920, a search button 924, and a URL address field 928, and a darkened field 930 as
explained later. In an example, the keyword chosen for search and as typed in the text
box 920 is “Congress”.

After executing the search, keyword search results “Congress” (934) is shown
displayed in a displayed web-page 932 that corresponds to any of the relevant tabs
(904, 910, 918) that have been found as containing the keyword, according to an
exemplary embodiment. Such web-page may be opened by the system 300 auto-
matically based upon the number of results present therein, immediately after
completion of the search. Instead of highlighting individually, the relevant tabs (904,
910, 918) have been placed in the darkened field 930, oriented below a URL address
field 928. Further, the web browser window 900 may also depicts a task bar 936.

Fig. 10 illustrates another exemplary implementation of showcasing the results of the
above described content search, according to an exemplary embodiment. The imple-
mentation includes a web browser window 1000 having a number of tabs (1010, 1012,
1014, 1016, 1018, 1020 and 1022) opened by the user and subjected to the search by
the system 300, a URL address field 1024, and another miscellaneous field 1026 for
displaying other browser window options. A region 1032 is forming a part of the
browser window 1000 surrounds a text box 1034, a search button 1036, and a number
of hyperlinks (1040, 1042, 1044) collectively referred to as 1038 in Fig. 10. In an
example depicted in Fig. 10, the keyword chosen for search and as typed in the text
box 1036 is “Lok Sabha.”

After executing the search, keyword search results “Lok Sabha” is shown displayed
in a displayed web-page 1028, corresponding to any of the relevant tabs (say 1012,
1016, 1018) that have been found as containing the keyword. Now, instead of high-
lighting individually all of the relevant tabs, corresponding hyperlinks, collectively
represented as 1038, have been shown inside the region 1032. Such hyperlinks 1038
correspond to web-pages rendered within the relevant tabs. On clicking a hyperlink
1040, the web page 1028 gets displayed. Likewise, other hyperlinks 1042 and 1044
may be clicked upon to display the corresponding web pages in the section 1028. Ac-

cordingly, it may be understood that the region 1032 is generated at run-time. Also, in
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the present example, the hyperlink 1044 has been extracted as corresponding to a
historical web page containing the search result “Congress”. Further, the web browser
window 1000 may also depict a task bar 1030.

[106] In each of the browser windows as depicted in Fig. 5 to 10, the combination of the
keyword text box and the search button acts as a DTR panel or DTR user interface of
the described system 300. Further, the web browser window 1000 may also depict a
task bar 1030.

[107] Benefits, other advantages, and solutions to problems have been described above
with regard to specific embodiments. However, the benefits, advantages, solutions to
problems, and any component(s) that may cause any benefit, advantage, or solution to
occur or become more pronounced are not to be construed as a critical, required, or
essential feature or component of any or all the claims.

[108] While specific language has been used to describe the disclosure, any limitations
arising on account of the same are not intended. As would be apparent to a person in
the art, various working modifications may be made to the method in order to
implement the inventive concept as taught herein.

[109] The drawings and the forgoing description give examples of embodiments. Those
skilled in the art will appreciate that one or more of the described elements may well
be combined into a single functional element. Alternatively, certain elements may be
split into multiple functional elements. Elements from one embodiment may be added
to another embodiment. For example, orders of processes described herein may be
changed and are not limited to the manner described herein. Moreover, the actions any
flow diagram need not be implemented in the order shown; nor do all of the acts nec-
essarily need to be performed. Also, those acts that are not dependent on other acts
may be performed in parallel with the other acts. The scope of embodiments is by no
means limited by these specific examples. Numerous variations, whether explicitly
given in the specification or not, such as differences in structure, dimension, and use of
material, are possible. The scope of embodiments is at least as broad as given by the

following claims.
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Claims

A method of content searching, comprising:

registering a plurality of tabs operable to respectively display a
plurality of web pages;

receiving a keyword for content searching with respect to the plurality
of tabs;

searching for the keyword in each of the plurality of web pages
displayed through the plurality of tabs; and

filtering the web pages based on the search.

The method as claimed in claim 1, further comprising:

searching for the keyword in at least one previously visited webpage;
and

filtering the at least one previously visited webpage based on the
search.

The method as claimed in claim 2, further comprising:

seeking permission from the user to open the at least one filtered
previously visited webpage in a new tab.

The method as claimed in claim 1, further comprising:

highlighting the tabs displaying the filtered web pages containing the
keyword and displaying one of the highlighted tabs.

The method as claimed in claim 1, wherein each of the web pages
displayed through the plurality of tabs have a corresponding document
object model (DOM) structure,

wherein the searching comprises:

automatically fetching a plurality of document object model (DOM)
structures corresponding to the plurality of webpages; and

searching for the keyword in the plurality of webpages by analyzing
each of the plurality of DOM structures.

A method of content searching, comprising:

registering a plurality of webpages including at least one webpage
obtained from a history section;

receiving a keyword for content searching;

searching for the keyword in each of the plurality of webpages; and
filtering the webpages based on the search.

The method as claimed in claim 6, further comprising:

seeking permission from the user to open the at least one filtered

previously visited webpage in a new tab.
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The method as claimed in claim 6, further comprising:

highlighting the tabs displaying the filtered web pages containing the
keyword and displaying one of the highlighted tabs.

The method as claimed in claim 6, wherein each of the plurality of
webpages have a corresponding document object model (DOM)
structure,

wherein the searching comprises:

automatically fetching a plurality of document object model (DOM)
structures corresponding to the plurality of webpages; and

searching for the keyword in the plurality of webpages by analyzing by
analyzing each of the plurality of DOM structures.

A system for content searching, comprising:

a memory for storing parameters and instructions; and

a processor, upon executing said instructions, configured to:

register a plurality of tabs operable to respectively display a plurality of
web pages;

receive a keyword for content searching with respect to the plurality of
tabs;

search for the keyword in each of the plurality of web pages displayed
through the plurality of tabs; and

filter the web pages based on the search.

The system as claimed in claim 10, wherein each of the web pages
displayed through the plurality of tabs have a corresponding document
object model (DOM) structure, and

wherein the processor automatically fetches a plurality of document
object model (DOM) structures and searches for the keyword in the
plurality of webpages by analyzing each of the plurality of DOM
structures.

The system as claimed in claims 10, wherein the processor, upon
executing said instructions, is further configured to:

highlight the filtered tabs displaying the web pages containing the
keyword and displaying one of the highlighted tabs.

The system as claimed in claim 10, wherein the processor, upon
executing said instructions, is further configured to:

arrange the filtered tabs displaying the web pages containing the
keyword, based on the number times the keyword appears, location at
which the keyword appears, and number of times the tabs have been

accessed.
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A system for content searching, comprising:

a memory for storing parameters and instructions; and

a processor, upon executing said instructions, configured to:
register a plurality of webpages comprising at least one webpage
obtained from a history section;

receive a keyword for content searching;

search for the keyword in each of the plurality of webpages; and
filter the webpages based on the search.

The system as claimed in claim 14, wherein the processor, upon
executing said instructions, is further configured to:

seek permission from the user to open the at least one filtered

previously visited webpage in a new tab.



WO 2015/152647
[Fig. 1]
Registering a plurality of tabs
operable to respectively ~-102
display a web page
Receiving a key word for content L _104
searching with respect to the plurality of tabs
Automatically fetching a plurality of 106
document object model (DOM) structures
Analyzing each of the DOM structure for L 108
presence of the key word
Filtering the web pages based on L 110
the analysis
[Fig. 2]
Registering a plurality of webpages
including at least one webpage ~-202
obtained from a history section
Receiving a key word for content searching |~204
Automatically fetching a plurality of 206
document object model (DOM) structures
Analyzing the plurality of DOM structures L 208
for presence of the key word
Filtering the webpages based on the analysis [~210
[Fig. 3]
CONTENT SEARCH SYSTEM
300
DTR Module Usel\sllnterface
302 odule
- 304
Database
306
DOM Creation Other Modules
Module 310
308 —

1/5

PCT/KR2015/003282



WO

[Fig. 4]

2015/152647

400

ha

2/5

/Q

402

Processor

4244

~—410

h 4

A
h 4

Instructions

404~

Memory

424

z

A
h 4

Instructions

416 —

Drive Unit

4224

424

Computer
Readable
Medium

\d

~Instructions

A

Display

User Input
Device

J

412

. [Communication

Interface 420

J

426

[Fig. 5]

500

518

PCT/KR2015/003282

516

)

~/Congress[Search

~T—528

524-—T14Congress:

524-—1<Congress;
520—T
524 -—140ongress?

VP2 2227

SLLLIT S

LLASS S,

LIS IT IS

LSSy

LSS AT,

LSS LSSy

524 -_1tsCongress;

LIS IT IS

SLLLSIIIS Sy

§Congressﬁ

V2424 Yeddd

522

502 —

|

O

f

\

~—530

/
524



3/5

WO 2015/152647 PCT/KR2015/003282
[Fig. 6]
600
618 618
608 ) 610 612 ) 614 622 624
S S VAN S 2 |Lok Sabha/Search
606—t< » € [ about blank |
604
602 —~
o 620
[Fig. 7]
700
796 726 726
708)710)712 714 716 718 22 724
R R R Lok Sabha[Search
706-—< » ¢ [0 about blank |
7041~
7021~
O —+~—720




4/5

WO 2015/152647 PCT/KR2015/003282
[Fig. 8]
800
820 820 820
810 ) 812 814 816 818 K
<\, x\&’ : x\/_ : . NS . x%
806-——t< ¢ & [ http://abc.123456.asp |
804 —1~
;t//k//s//b/ﬁ///
802 —1~ % 5//0////3///92
Sl S,
- 7kokSabha’
822-—Lok Sabha[Search—-826
O —~—824
[Fig. 9]
900
904 906 908 910 912 914 916 918
Y Y
< ¢ | hitp://abc.123456.asp | ———928
930 . |Congress|Searc 924
/7] 920
904 910 918
932
S LSSy 934
“Congress=— |
/////g/////
O1 —+~—936




5/5

WO 2015/152647 PCT/KR2015/003282
[Fig. 10]
1000
1010 1012 1014 1016 1018 1020 1022
e ) ) ) )
T — — — — — —
e+ e O http://abc.123456.asp |
1026+
oMoz con) 1040
7é /////////////////
2/}/@;9}//99/0/.}:/9@7/\/1 042 1038
1028 f[a/k//s/a/b/ﬁé/j YRILLLLL SIS 0077,
—— 73 itp e com 1044
-T~—1032
Z////////////
750K Sabha Lok Sabha __ -1~—1034
Searchr1~-1036
O] ~~—1030




INTERNATIONAL SEARCH REPORT

International application No.
PCT/KR2015/003282

A. CLASSIFICATION OF SUBJECT MATTER
G06Q 50/10(2012.01)i, GOGF 17/40(2006.01)i

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

B. FIELDS SEARCHED

G06Q 50/10; GO6F 3/048; GO6F 17/00;, GO6F 17/30; GO6F 17/40

Minimum documentation searched (classification system followed by classification symbols)

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: tab, web page, search, keyword, filtering, history

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y US 2010-0333000 A1 (CULLEN SAULS et al.) 30 December 2010 1-5,8,10-13
See abstract, claims 1,3,7 and figures 1-2.

A 6-7,9,14-15

Y US 2006-0277167 A1 (WILLIAM GROSS et al.) 07 December 2006 1-15
See abstract, paragraph [0039], claims 1,3 and figures 1,12.

Y US 2009-0287658 A1 (JAMES D. BENNETT) 19 November 2009 2-3,6-9,14-15
See abstract, claims 1,20 and figure 1.

Y KR 10-2008-0047094 A (LEE, SEUNG HOO) 28 May 2008 3,7,15
See abstract, claim 1 and figure 4.

Y JP 2007-047974 A (HOKKAIDO UNIV.) 22 February 2007 5,9,11
See abstract, claims 1-2 and figures 1-2.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

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

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

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

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search
29 June 2015 (29.06.2015)

Date of mailing of the international search report

29 June 2015 (29.06.2015)

Name and mailing address of the [SA/KR

International Application Division

Korean Intellectual Property Office

189 Cheongsa-1o, Seo-gu, Dagjeon Metropolitan City, 302-701,
Republic of Korea

Facsimile No, +82-42-472-7140

N

Authorized officer

Jang, Gijeong

Telephone No. +82-42-481-8364

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/KR2015/003282
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2010-0333000 Al 30/12/2010 US 2008-0208835 Al 28/08/2008
US 7822763 B2 26/10/2010
US 8751476 B2 10/06/2014
WO 2008-103623 Al 28/08/2008
US 2006-0277167 Al 07/12/2006 WO 2006-127480 A2 30/11/2006
WO 2006-127480 A3 23/04/2009
US 2009-0287658 Al 19/11/2009 US 2014-0172818 Al 19/06/2014
US 8661008 B2 25/02/2014
KR 10-2008-0047094 A 28/05/2008 KR 10-0845336 Bl 10/07/2008
JP 2007-047974 A 22/02/2007 None

Form PCT/ISA/210 (patent family annex) (January 2015)



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

