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202

Determine a plurality of queries associated with a plurality of user query
object submissions to a scratch pad application executing asynchronously
as a background application to a first user application

204
Initiate one or more search operations based on each one of the plurality of

obtained queries, executing asynchronously, in association with the
background application, to the first user application

206
Obtain cumulative search results of the one or more search operations,

the cumulative search results accumulated over the plurality of obtained
gueries

2038

Obtain a set of accumulated results metadata based on an analysis of the

accumulated cumulative search results

| Receive the plurality of |
| user query object |
| submissions, each of the |
| user query object ~
| submissions including |
| one or more o text query |
| data, image data, sensory |
|

| data, or audio data
L o e e e e e e

FIG. 2a
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(zA}
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______________ Y

Receive the plurality of user query object submissions, each of the user query | 519
object submissions received via one or more of text entry in a text area |
displayed to a user, a drag and drop of one of the user query object r~
submissions, audio input, image input, sensory input, or a paste operation of |

one of the user query object submissions based on a copy operation from the |

first user application that is different from the scratch pad application |

—————————————— Y
| ' Receive the plurality of user query object submissions, the user query object | 214

| acquisition component receiving user activation via one or more of a task tray /"
| Icon activation, a right click indication, a leit click indication, an audio request, |
| Or a user touch received via a context menu |

| Determlne a plurality of relevance indicators associated with portions of the
| Search results associated with respective search operations associated with V"
| €ach one of the plurality of queries, the determination of the relevance |
| indicators based on the accumulated results metadata |

| The accumulated results metadata includes one or more of a plurality of titles | 218
| of web pages, a plurality of text summaries associated with web pages, a |

| plurality of static ranks associated with web pages, web page content t/—

| associated with individual search results, or a plurality of indicators of last |

| search engine scan dates associated with web pages |




U.S. Patent Nov. 24, 2015 Sheet 4 of 11 US 9,195,746 B2

Y @ e e e e e e e e e = 220

| Determine a set of presentation information based on one or more relevance
| analysis operations associated with the set of accumulated results metadata |

| portions of the search results, based on the one or more relevance analysis

: operations associated with the set of accumulated results metadata |

| Determine the set of presentation information based on clustering correlated r

| Determine an inferred cumulative user intent associated with the plurality of
| user query object submissions, the determination of the inferred cumulative r
user intent based on the accumulated results metadata |

Determine the inferred
cumulative user intent
associated with the
plurality of user query
object submissions based

| Determine the inferred :
|
I
I

on a term frequency- I('
I
|
|
|
|
|

| cumulative user intent based | 226
| On determining a plurality of

| topics and keywords, based

| on the accumulated results |

| metadata |

|
|
|
: 232
| inverse document

frequency (tf-idf) ranking

analysis based on the

cumulative search results

| The plurality of user query object of the one or more search
| submissions are associated with user operations

| activity associated with user interaction with L — = —
| the first user application that Is different from |

| the scratch pad application, the scratch pad 228

| application executing asynchronously from |

| the first application, the scratch pad

| application instructions executing in a
| background execution environment

—
| The user activity is associated with the -:/' 230
| cumulative user intent I



U.S. Patent Nov. 24, 2015 Sheet 5 of 11 US 9,195,746 B2

302

Initiate, via a device processor, a first application

Determine a first topic associated with a first user interest

Initiate entry of a first topic object representing the first topic in a scratch 306
pad application that is different from the first application, the scratch pad

application executing asynchronously from the first application, in a first

time interval in common with an execution session of the first application

Determine a second topic associated with the first user interest

Initiate entry of a second topic object representing the second topic in the

304

308

310

scratch pad application, in a second time interval in common with the
execution session of the first application

Obtain a display of accumulated results based on first search results of a
first plurality of search operations based on the first topic object and
second search results of a second plurality of search operations based on
the second topic object entered in the scratch pad application, the first and
second pluralities of search operations initiated via scratch pad application
instructions executing In a background execution environment, based on
entry operations associated with the entries of the respective first and
second topic objects, the displayed accumulated results arranged based
on a relevance analysis of a cumulative set of metadata extracted from the
first search results and the second search results

312
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(3n)
T
r-r—-—— - - - - === r——————-——————— |
| Initiating entry of the first topic object representing the first topic in the scratch
| pad application includes one or more of initiating text entry in a text area | 314

| displayed to a user, a dragging and dropping of the first topic object from the
| first application to the scratch pad application, initiating audio input, initiating

| Image input, Initiating sensory input, or a paste operation of the first topic

| object based on a copy operation from the first application to the scratch pad |
| application |

______________ o e e e e e e e e e e e o
' The displayed accumulated results include one or more of a Uniform | 3716

| Resource Locator (URL), a topic associated with a query result, a text I/
| summary, an image, audio data, an audio file selectable icon, or an image file
| selectable icon |

| Request access to a search topic object entry display area associated with | 318
| the scratch pad application via one or more of a task tray icon activation, a |
| right click indication in a display area associated with the first application, a I/_
| left click indication in a display area associated with the first application, an |
|

:_audio request, or a user touch received via a context menu
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|
| Initiate entry of a third topic object representing the third topic in the scratch
| pad application |

| Obtaining the display of accumulated results includes obtaining the display of |
| accumulated results based on the first search results, the second search |
| results, and third search results of a plurality of search operations based on |
| the third topic object entered in the scratch pad application, the first, second, |
| and third pluralities of search operations initiated via scratch pad application I~
| instructions executing in a background execution environment, based on |
| entry operations associated with the entries of the respective first, second, |
| and third topic objects, the displayed accumulated results arranged based on |
|
|

324

| a relevance analysis of a cumulative set of metadata extracted from the first
| search results, the second search results, and the third search results
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400

402
Obtain a plurality of queries associated with a plurality of user query object
submissions {0 a scratch pad application executing asynchronously as a
background application to a first user application

404
Initiate one or more search requests to one or more search engines based
on each one of the plurality of obtained queries

400
Obtain cumulative search results of the one or more search requests, the
cumulative search results accumulated over the plurality of obtained
queries

408
Obtain a set of accumulated results metadata based on an analysis of the
accumulated cumulative search results

410

Initiate a display of a summary of the cumulative search results based on a
relevance analysis of the accumulated results metadata

Y _

| determining a set of
| audio data | : Eresentation information
————————— — ased on one or more
| relevance analysis operations
| associated with the set of
| accumulated results
| metadata, based on a term
| frequency—inverse document
| frequency (tf-idf) ranking
| analysis based on the
| cumulative search results of
F I G . 4 | the one or more search

| requests

data, sensory data, or |

" The plurality of user query | :- o

| object submissions | 412 Initiate the display of the

| lude one o more of | summary of the cumulative
| text query data, image r | search results based on

I J

|

414
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1
SEARCH SCRATCH PAD

BACKGROUND

Users of electronic devices are increasingly relying on °
information obtained from web searches as sources of news
reports, ratings, item descriptions, announcements, event
information, and other various types of information that may
be of interest to the users. Further, users are increasingly
relying on search results as part of their work in various tasks.
For example, a user planning a trip may rely on search results
relating to fights, hotels, car rentals, and restaurants. As
another example, a user researching a paper topic may rely on
search results relating to various aspects of the paper topic.
With regard to each of these example tasks (e.g., planning a
tip, researching a paper topic), the user may submit a large
number of individual queries (e.g., flight queries, hotel que-
ries, car rental queries, restaurant queries) to one or more
search engines, and may spend many hours filtering and dis- ¢
tilling the search results. For example, the user may pause
his/her current work to submit a query, evaluate results, refine
query text, synchronously iterating until the desired informa-
tion 1s obtained before returning to the task at hand.

10

15

25
SUMMARY

According to one general aspect, a system may include a
query determination component that determines a plurality of
queries associated with a plurality of user query object sub- 30
missions to a scratch pad application executing asynchro-
nously as a background application to a first user application.
The system may also include a scratch pad search component
that 1nitiates, via a device processor, one or more search
operations based on each one of the plurality of obtained 35
queries, the scratch pad search component executing asyn-
chronously, 1n association with the background application,
to the first user application. The system may also include a
search results acquisition component that obtains cumulative
search results of the one or more search operations, the cumu- 40
lattve search results accumulated over the plurality of
obtained queries. The system may also include a metadata
extraction component that obtains a set of accumulated
results metadata based on an analysis of the accumulated
cumulative search results. 45

According to another aspect, a first application may be
initiated. A first topic associated with a first user interest may
be determined. Entry of a first topic object representing the
first topic 1n a scratch pad application that is different from the
first application may be 1mitiated, the scratch pad application 50
executing asynchronously from the first application, 1n a first
time interval in common with an execution session of the first
application. A second topic associated with the first user
interest may be determined. Entry of a second topic object
representing the second topic 1n the scratch pad application 55
may be mnitiated, 1n a second time interval in common with the
execution session of the first application. A display of accu-
mulated results may be obtained based on first search results
of a first plurality of search operations based on the first topic
object and second search results of a second plurality of 60
search operations based on the second topic object entered 1n
the scratch pad application, the first and second pluralities of
search operations 1nitiated wvia scratch pad application
instructions executing in a background execution environ-
ment, based on entry operations associated with the entries of 65
the respective first and second topic objects, the displayed
accumulated results arranged based on a relevance analysis of

2

a cumulative set of metadata extracted from the first search
results and the second search results.

According to another aspect, a computer program product
tangibly embodied on a computer-readable storage medium
may include executable code that may cause at least one data
processing apparatus to obtain a plurality of queries associ-
ated with a plurality of user query object submissions to a
scratch pad application executing asynchronously as a back-
ground application to a first user application. Further, the at
least one data processing apparatus may initiate one or more
search requests to one or more search engines based on each
one of the plurality of obtained queries. Further, the at least
one data processing apparatus may obtain cumulative search
results of the one or more search requests, the cumulative
search results accumulated over the plurality of obtained que-
ries. Further, the at least one data processing apparatus may
obtain a set of accumulated results metadata based on an
analysis of the accumulated cumulative search results, and
initiate a display of a summary of the cumulative search
results based on a relevance analysis of the accumulated
results metadata.

This Summary 1s provided to introduce a selection of con-
cepts 1n a simplified form that are further described below 1n
the Detailed Description. This Summary 1s not intended to
identily key features or essential features of the claimed sub-
ject matter, nor 1s 1t mtended to be used to limait the scope of
the claimed subject matter. The details of one or more 1mple-
mentations are set forth 1in the accompanying drawings and

the description below. Other features will be apparent from
the description and drawings, and from the claims.

DRAWINGS

FIG. 1 1s a block diagram of an example system for search
scratch pad operations.

FIG. 2 1s a flowchart 1llustrating example operations of the
system of FIG. 1.

FIG. 3 1s a flowchart 1llustrating example operations of the
system of FIG. 1.

FIG. 4 1s a flowchart illustrating example operations of the
system of FIG. 1.

FIG. 5 1s a block diagram of an example system for search
scratch pad operations.

FIG. 6 depicts an example user interface for user input to

the system of FIG. 1.
FIG. 7 depicts an example user interface for displaying

search scratch pad results to a user.

DETAILED DESCRIPTION

Users of search engines may submit large numbers of
various queries relating to various tasks, in pursuit of relevant
responses to questions that may arise in research of various
topics. Users involved 1n a particular task (e.g., researching a
paper) may wish to focus on the task, without significant
distractions.

Example techniques discussed herein may provide a search
scratch pad application that may run asynchronously, as a
background application to another user application associ-
ated with a current user task. For example, as the user
progresses 1n his/her task, the user may provide various
search query objects to the search scratch pad application,
while the user continues on in his/her task without the dis-
traction of obtaining and reviewing search results for each
individual search query object. When the user reaches a point
in his/her task wherein he/she may wish to view query results,
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he/she may switch to a display of aggregated results of the
accumulated search query objects to that point.

According to an example embodiment, the aggregation of
the results may be session-based, for example, based on a
session of research by the user. Thus, a relevance of displayed
results may be based on the search query objects provided by
the user to the search scratch pad application during a par-
ticular research session (e.g., composing an email message,
editing a research paper).

For example, a “scratch pad” may be used for accumulat-
ing entities such as thoughts or tasks (e.g., for later process-
ing) while a user 1s engaged 1n other activities (e.g., writing a
research paper, talking to children/students/colleagues,
watching a movie). For example, many people may use a
scratch pad to generate lists of tasks to be performed over
time, or to generate lists of things they wish to obtain (e.g.,
shopping lists that may include both 1tems and places to visit).
For example, a scratch pad may be used to accumulate a list of
objects for travel (e.g., hotel accommodations, travel arrange-
ments, rental car arrangements, meals on a trip, sightseeing,
destinations).

Such example techniques may thus provide improved rel-
evance of the aggregated search results (over single search
queries) and aid 1n user discovery of relationships among
large numbers of queries.

As turther discussed herein, FIG. 1 1s a block diagram of a
system 100 for example search scratch pad operations. As
shown 1n FIG. 1, a system 100 may include a search scratch
pad accumulation system 102 that includes a query determi-
nation component 104 that may determine a plurality of que-
ries 106 associated with a plurality of user query object sub-
missions 108 to a scratch pad application 110 executing
asynchronously as a background application to a first user
application 112. For example, the query determination com-
ponent 104 may obtain the plurality of queries 106 as text
input from a user, or may determine queries based on analyses
of the user query object submissions 108 (e.g., analyses of
text, image, and/or audio data included in the user query
object submissions 108).

According to an example embodiment, the search scratch
pad accumulation system 102 may include executable
instructions that may be stored on a computer-readable stor-
age medium, as discussed below. According to an example
embodiment, the computer-readable storage medium may
include any number of storage devices, and any number of
storage media types, including distributed devices.

For example, an entity repository 114 may include one or
more databases, and may be accessed via a database interface
component 116. One skilled 1n the art of data processing will
appreciate that there are many techniques for storing reposi-
tory information discussed herein, such as various types of
database configurations (e.g., relational databases, hierarchi-
cal databases, distributed databases) and non-database con-
figurations.

According to an example embodiment, the search scratch
pad accumulation system 102 may include amemory 118 that
may store the queries 106. In this context, a “memory” may
include a single memory device or multiple memory devices
configured to store data and/or instructions. Further, the
memory 118 may span multiple distributed storage devices.

According to an example embodiment, a user interface
component 120 may manage communications between a user
122 and the search scratch pad accumulation system 102. The
user 122 may be associated with a recerving device 124 that
may be associated with a display 126 and other input/output
devices. For example, the display 126 may be configured to
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40
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communicate with the receiving device 124, via internal
device bus communications, or via at least one network con-
nection.

According to an example embodiment, the search scratch
pad accumulation system 102 may include a network com-
munication component 128 that may manage network com-
munication between the search scratch pad accumulation sys-
tem 102 and other entities that may communicate with the
search scratch pad accumulation system 102 via at least one
network 130. For example, the at least one network 130 may
include at least one of the Internet, at least one wireless
network, or at least one wired network. For example, the at
least one network 130 may include a cellular network, aradio
network, or any type of network that may support transmis-
sion of data for the search scratch pad accumulation system
102. For example, the network communication component
128 may manage network communications between the
search scratch pad accumulation system 102 and the recerv-
ing device 124. For example, the network communication
component 128 may manage network communication
between the user iterface component 120 and the recerving
device 124.

A scratch pad search component 132 may 1nitiate, via a
device processor 134, one or more search operations based on
cach one of the plurality of obtained queries 106, the scratch
pad search component 132 executing asynchronously, in
association with the background application, to the first user
application 112. For example, the scratch pad search compo-
nent 132 may 1nitiate one or more search operations via one or
more search engines 135. For example, one or more of the
search engines 135 may be included in the system 100, or may
be accessible via the network 130.

In this context, a “processor”’ may include a single proces-
sor or multiple processors configured to process instructions
associated with a processing system. A processor may thus
include multiple processors processing instructions in paral-
lel and/or 1n a distributed manner. Although the device pro-
cessor 134 1s depicted as external to the search scratch pad
accumulation system 102 1n FIG. 1, one skilled in the art of
data processing will appreciate that the device processor 134
may be implemented as a single component, and/or as dis-
tributed units which may be located internally or externally to
the search scratch pad accumulation system 102, and/or any
of 1ts elements.

A search results acquisition component 136 may obtain
cumulative search results 138 of the one or more search
operations, the cumulative search results 138 accumulated
over the plurality of obtained queries 106. For example, the
cumulative search results 138 may be related to a task of the
user 122 based on a session of user interaction with the first
user application, and the cumulative search results 138 may
be stored 1n session-based storage on the recerving device
124.

A metadata extraction component 140 may obtain a set of
accumulated results metadata 142 based on an analysis of the
accumulated cumulative search results 138. For example, the
search results returned from the search engine 135 may
include search result metadata. For example, the set of accu-
mulated results metadata 142 may 1include processed portions
of the search result metadata returned by the search engine
135, as discussed further herein.

According to an example embodiment, a user query object
acquisition component 144 may recerve the plurality of user
query object submissions 108, each of the user query object
submissions 108 including one or more of text query data
146, 1mage data 148, sensory data 149, or audio data 150. For
example, a user query object submission 108 may include an
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image of the Space Needle, which may be processed to deter-
mine a query term “Seattle” or “Space Needle™.

According to an example embodiment, the user query
object acquisition component 144 may recerve the plurality of
user query object submissions 108, each of the user query
object submissions 108 received via one or more of text entry
in a text area displayed to a user, a drag and drop of one of the
user query object submissions 108, audio input, image input,
sensory input, or a paste operation of one of the user query
object submissions 108 based on a copy operation from the
first user application 112 that 1s different from the scratch pad
application 110.

According to an example embodiment, the user query
object acquisition component 144 may receive the plurality of
user query object submissions 108, the user query object
acquisition component 144 receiving user activation via one
or more of a task tray icon activation, a right click indication,
a left click indication, an audio request, or a user touch
received via a context menu. For example, a task tray icon
may represent the scratch pad application, and may be acti-
vated via a user click or touch on the icon. For example, a
display area may then be displayed for entry of a next user
query object submission 108 (e.g., text data, image data,
audio data). For example, the user 122 may provide a right
click 1n an area of a current application in which the user 1s
engaged, for which a display area may be provided at the
point of the nght click, for entry of the next user query object
submission 108, after which the user may immediately return
to the current application task, without waiting for a search
operation to be completed, based on the user query object
submission 108. For example, the scratch pad application 110
may 1nitiate processing of the submitted user query object
submission 108 asynchronously, in the background, while the
user continues to be engaged 1n the current application (along
with other user query object submissions 108 submitted,
related to the current user task).

According to an example embodiment, a relevance deter-
mination component 154 may determine a plurality of rel-
evance mdicators 156 associated with portions of the search
results associated with respective search operations associ-
ated with each one of the plurality of queries 106, the deter-
mination of the relevance indicators 156 based on the accu-
mulated results metadata 142.

According to an example embodiment, the accumulated
results metadata 142 may include one or more of a plurality of
titles 158 of web pages, a plurality of text summaries 160
associated with web pages, a plurality of static ranks 162
associated with web pages, web page content 163 associated
with individual search results, or a plurality of indicators of
last search engine scan dates 164 associated with web pages.
For example, the accumulated results metadata 142 may
include metadata returned via search operations performed
by one or more search engines 135.

According to an example embodiment, a presentation
information component 166 may determine a set of presen-
tation information 168 based on one or more relevance analy-
s1s operations associated with the set of accumulated results
metadata 142. For example, the presentation information
component 166 may determine the set of presentation infor-
mation 168 based on determining the most relevant informa-
tion 1ncluded 1n the set of accumulated results metadata 142,
based on statistical relevance analyses.

According to an example embodiment, the presentation
information component 166 may determine the set of presen-
tation information 168 based on clustering correlated por-
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tions of the search results 138, based on the one or more
relevance analysis operations associated with the set of accu-
mulated results metadata 142.

According to an example embodiment, a cumulative intent
determination component 170 may determine an inferred
cumulative user intent 172 associated with the plurality of
user query object submissions 108, the determination of the
inferred cumulative user intent 172 based on the accumulated
results metadata 142. For example, 11 the user 122 provides
user query object submissions 108 with a high frequency of
occurrence ol objects related to cats, then the inferred cumu-
lative user intent 172 may indicate “cats™ research, or “ani-

mals” research.

According to an example embodiment, the cumulative
intent determination component 170 may determine the
inferred cumulative user intent 172 based on determining a
plurality of topics 174 and keywords 176, based on the accu-
mulated results metadata 142. For example, a single query
term “yaguar’” may be considered ambiguous (e.g., car, ani-
mal, sports team). However, the a search query of “jaguar”
processed with other queries relating to a same task may
provide information to determine the user intent (e.g., a query
“jaguar” included with other queries that include photos of
cats, queries for “zoos” or “qungles” may provide an inferred
cumulative user intent 172 of research on “animals™).

According to an example embodiment, the plurality of user
query object submissions 108 may be associated with user
activity associated with user interaction with the first user
application 112 that 1s different from the scratch pad applica-
tion 110, the scratch pad application 110 executing asynchro-
nously from the first user application 112, the scratch pad
application 110 instructions executing i a background
execution environment.

According to an example embodiment, the user activity
may be associated with the cumulative user intent 172.

According to an example embodiment, the cumulative
intent determination component 170 may determine the
inferred cumulative user itent 172 associated with the plu-
rality of user query object submissions 108 based on a term
frequency-inverse document {requency (tf-1df) ranking
analysis based on the cumulative search results 138 of the one
or more search operations.

For example, a ti-1df weight may include a statistical mea-
sure indicating an importance or relevance of a word relating
to a document 1n a collection or corpus. The importance may
increase proportionally to the number of times the word
appears 1n the document, but may be offset by the frequency
of the word 1n the corpus. For example, a search engine may
score and rank a document’s relevance, given a user query.
One skilled 1n the art of data processing will understand that
ti-1df 1s one example of a keyword extraction algorithm that
may be used; however, example techniques discussed herein
may also be implemented using other extraction algorithms,
or combinations of algorithms, without departing from the
spirit of the discussion herein.

FIG. 2 1s a flowchart 1llustrating example operations of the
system of FIG. 1, according to example embodiments. In the
example of FIG. 2a, a plurality of queries associated with a
plurality of user query object submissions to a scratch pad
application executing asynchronously as a background appli-
cation to a first user application may be determined (202). For
example, the query determination component 104 may deter-
mine a plurality of queries 106 associated with a plurality of
user query object submissions 108 to a scratch pad applica-
tion 110 executing asynchronously as a background applica-
tion to a first user application 112, as discussed above.
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One or more search operations may be initiated based on
cach one of the plurality of obtained queries, executing asyn-
chronously, 1n association with the background application,
to the first user application (204). For example, the scratch
pad search component 132 may initiate, via the device pro-
cessor 134, one or more search operations based on each one
of the plurality of obtained queries 106, as discussed above.

Cumulative search results of the one or more search opera-
tions may be obtained, the cumulative search results accumu-
lated over the plurality of obtained queries (206). For
example, the search results acquisition component 136 may
obtain cumulative search results 138 of the one or more
search operations, the cumulative search results 138 accumu-
lated over the plurality of obtained queries 106, as discussed
above.

A set of accumulated results metadata may be obtained
based on an analysis of the accumulated cumulative search
results (208). For example, the metadata extraction compo-
nent 140 may obtain a set of accumulated results metadata
142 based on an analysis of the accumulated cumulative
search results 138, as discussed above.

According to an example embodiment, the plurality of user
query object submissions may be received, each of the user
query object submissions including one or more of text query
data, 1image data, sensory data, or audio data (210). For
example, the user query object acquisition component com-
ponent 144 may receive the plurality of user query object
submissions 108, each of the user query object submissions
108 including one or more of text query data 146, image data
148, sensory data 149, or audio data 150, as discussed above.

According to an example embodiment, the plurality of user
query object submissions may be recetved via one or more of
text entry 1n a text area displayed to a user, a drag and drop of
one of the user query object submissions, audio 1input, image
input, sensory mput, or a paste operation of one of the user
query object submissions based on a copy operation from the
first user application that 1s different from the scratch pad
application (212). For example, the user query object acqui-
sition component 144 may recerve the plurality of user query
object submissions 108, each of the user query object sub-
missions 108 recetved via one or more of text entry 1n a text
area displayed to a user, a drag and drop of one of the user
query object submissions 108, audio input, image input, sen-
sory input, or a paste operation of one of the user query object
submissions 108 based on a copy operation from the first user
application 112 that 1s different from the scratch pad applica-
tion 110, as discussed above.

According to an example embodiment, the plurality of user
query object submissions may be received based on user
actrvation via one or more of atask tray 1icon activation, a right
click indication, a left click indication, an audio request, or a
user touch recerved via a context menu (214). For example,
the user query object acquisition component 144 may receive
the plurality of user query object submissions 108, the user
query object acquisition component 144 receiving user acti-
vation via one or more of a task tray i1con activation, a right
click indication, a left click indication, an audio request, or a
user touch received via a context menu, as discussed above.

According to an example embodiment, a plurality of rel-
evance 1indicators associated with portions of the search
results associated with respective search operations associ-
ated with each one of the plurality of queries may be deter-
mined, the determination of the relevance indicators based on
the accumulated results metadata (216). For example, the
relevance determination component component 154 may
determine a plurality of relevance indicators 156 associated
with portions of the search results associated with respective
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search operations associated with each one of the plurality of
queries 106, the determination of the relevance indicators 156
based on the accumulated results metadata 142, as discussed
above.

According to an example embodiment, the accumulated
results metadata may include one or more of a plurality of
titles of web pages, a plurality of text summaries associated
with web pages, a plurality of static ranks associated with web
pages, web page content associated with individual search
results, or a plurality of indicators of last search engine scan
dates associated with web pages (218). For example, the
accumulated results metadata 142 may include one or more of
the plurality of titles 158 of web pages, the plurality of text
summaries 160 associated with web pages, the plurality of
static ranks 162 associated with web pages, web page content
163 associated with individual search results, or the plurality
of indicators of last search engine scan dates 164 associated
with web pages.

According to an example embodiment, a set of presenta-
tion 1information may be determined based on one or more
relevance analysis operations associated with the set of accu-
mulated results metadata (220). For example, the presenta-
tion information component 166 may determine a set of pre-
sentation information 168 based on one or more relevance
analysis operations associated with the set of accumulated
results metadata 142, as discussed above.

According to an example embodiment, the set of presen-
tation information may be determined based on clustering
correlated portions of the search results, based on the one or
more relevance analysis operations associated with the set of
accumulated results metadata (222). For example, the presen-
tation information component 166 may determine the set of
presentation information 168 based on clustering correlated
portions of the search results 138, based on the one or more
relevance analysis operations associated with the set of accu-
mulated results metadata 142, as discussed above.

According to an example embodiment, an inferred cumu-
lative user mtent associated with the plurality of user query
object submissions may be determined, based on the accu-
mulated results metadata (224). For example, the cumulative
intent determination component 170 may determine the
inferred cumulative user intent 172 associated with the plu-
rality of user query object submissions 108, the determination
of the inferred cumulative user intent 172 based on the accu-
mulated results metadata 142, as discussed above.

According to an example embodiment, the inferred cumu-
lative user intent may be determined based on determining a
plurality of topics and keywords, based on the accumulated
results metadata (226). For example, the cumulative intent
determination component 170 may determine the inferred
cumulative user intent 172 based on determining a plurality of
topics 174 and keywords 176, based on the accumulated
results metadata 142, as discussed above.

According to an example embodiment, the plurality of user
query object submissions may be associated with user activity
associated with user interaction with the first user application
that 1s different from the scratch pad application, the scratch
pad application executing asynchronously from the first user
application, the scratch pad application instructions execut-
ing in a background execution environment (228).

According to an example embodiment, the user activity
may be associated with the cumulative user intent (230).

According to an example embodiment, the inferred cumu-
lative user intent associated with the plurality of user query
object submissions may be determined based on a term fre-
quency-inverse document frequency (ti-1df) ranking analysis
based on the cumulative search results of the one or more
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search operations (232). For example, the cumulative intent
determination component 170 may determine the inferred
cumulative user intent 172 associated with the plurality of
user query object submissions 108 based on a ti-1df ranking
analysis based on the cumulative search results 138 of the one
or more search operations, as discussed above.

FI1G. 3 1s a flowchart 1llustrating example operations of the
system of FIG. 1, according to example embodiments. In the
example ol FIG. 34, a first application may be imitiated (302).
For example, the operations of FIG. 3 may be performed with
regard to a user device such as the receiving device 124. For
example, the user device may include one or more mobile
devices, one or more desktop devices, or one or more server
devices. For example, the first user application 112 may be
initiated, as discussed above.

A first topic associated with a first user interest may be
determined (304). For example, a first topic “tlights to New
York City” may be determined, related to a first user interest
of “trip to New York City”.

Entry of a first topic object representing the first topic 1n a
scratch pad application that 1s different from the first appli-
cation may be imitiated, the scratch pad application executing
asynchronously from the first application, in a first time nter-
val in common with an execution session of the first applica-
tion (306). For example, a first one of the plurality of user
query object submissions 108 may be entered into the scratch
pad application 110 executing asynchronously as a back-
ground application to the first user application 112, as dis-
cussed above. For example a text query “flights Seattle to
New York City” may be entered into the scratch pad applica-
tion 110.

A second topic associated with the first user interest may be
determined (308). For example, a second topic “hotels in New
York City” may be determined, related to the first user interest
of “trip to New York City”.

Entry of a second topic object representing the second
topic in the scratch pad application may be initiated, 1n a
second time 1nterval 1n common with the execution session of
the first application (310). For example, a second one of the
plurality of user query object submissions 108 may be entered
into the scratch pad application 110 executing asynchro-
nously as a background application to the first user applica-
tion 112, as discussed above. For example a text query “hotels
in New York City” may be entered 1nto the scratch pad appli-
cation 110.

A display of accumulated results may be obtained based on
first search results of a first plurality of search operations
based on the first topic object and second search results of a
second plurality of search operations based on the second
topic object entered 1n the scratch pad application, the first
and second pluralities of search operations nitiated via
scratch pad application instructions executing imn a back-
ground execution environment, based on entry operations
associated with the entries of the respective first and second
topic objects, the displayed accumulated results arranged
based on a relevance analysis of a cumulative set of metadata
extracted from the first search results and the second search
results (312). For example, the presentation information com-
ponent 166 may determine the set of presentation information
168, as discussed above, and a display of the accumulated
results may be 1nitiated via the display 126.

According to an example embodiment, imtiating entry of
the first topic object representing the first topic in the scratch
pad application may include one or more of mitiating text
entry 1n a text area displayed to a user, a dragging and drop-
ping of the first topic object from the first application to the
scratch pad application, i1mtiating audio input, i1mtiating
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image input, imtiating sensory input, or a paste operation of
the first topic object based on a copy operation from the first
application to the scratch pad application (314). For example,
one or more of the user query object submissions 108 may be
provided to the scratch pad application 110. For example, the
one or more of the user query object submissions 108 may be

provided to the scratch pad application 110 as the user 122
continues with one or more tasks associated with the first user
application 112.

According to an example embodiment, the displayed accu-
mulated results may include one or more of a Uniform
Resource Locator (URL), a topic associated with a query
result, a text summary, an 1mage, audio data, an audio file
selectable 1con, or an 1mage file selectable 1con (316). For
example, the displayed accumulated results may include
results of search operations performed by the one or more
search engines 135. For example, the displayed accumulated
results may include aggregated or condensed results of search
operations performed by the one or more search engines 135,
based on analyses of the accumulated results metadata 142.

According to an example embodiment, access to a search
topic object entry display area associated with the scratch pad
application may be requested via one or more of a task tray
icon activation, a right click indication 1n a display area asso-
ciated with the first application, a left click indication 1n a
display area associated with the first application, an audio
request, or a user touch received via a context menu (318).

According to an example embodiment, a third topic asso-
ciated with the first user interest may be determined (320).
For example, a third topic “restaurants in New York City” may
be determined, related to the first user interest of “trip to New
York City”.

According to an example embodiment, entry of a third
topic object representing the third topic in the scratch pad
application may be mitiated (322). For example a text query
“restaurants 1n New York City” may be entered into the
scratch pad application 110.

According to an example embodiment, obtaining the dis-
play of accumulated results may include obtaining the display
of accumulated results based on the first search results, the
second search results, and third search results of a plurality of
search operations based on the third topic object entered in the
scratch pad application, the first, second, and third pluralities
of search operations initiated via scratch pad application
instructions executing in a background execution environ-
ment, based on entry operations associated with the entries of
the respective first, second, and third topic objects, the dis-
played accumulated results arranged based on a relevance
analysis of a cumulative set of metadata extracted from the
first search results, the second search results, and the third
search results (324).

FIG. 4 1s a flowchart illustrating example operations of the
system of FIG. 1, according to example embodiments. In the
example of FIG. 4, a plurality of queries associated with a
plurality of user query object submissions to a scratch pad
application executing asynchronously as a background appli-
cation to a first user application may be obtained (402). For
example, the query determination component 104 may deter-
mine the plurality of queries 106 associated with the plurality
ol user query object submissions 108 to the scratch pad appli-
cation 110 executing asynchronously as a background appli-
cation to the first user application 112, as discussed above.

One or more search requests to one or more search engines
may be mnitiated based on each one of the plurality of obtained
queries (404). For example, the scratch pad search component
132 may initiate, via the device processor 134, one or more
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search operations based on each one of the plurality of
obtained queries 106, as discussed above.

Cumulative search results of the one or more search
requests may be obtained, the cumulative search results accu-
mulated over the plurality of obtained queries (406). For
example, the search results acquisition component 136 may
obtain cumulative search results 138 of the one or more
search operations, the cumulative search results 138 accumu-
lated over the plurality of obtained queries 106, as discussed
above.

A set of accumulated results metadata may be obtained
based on an analysis of the accumulated cumulative search
results (408). For example, the metadata extraction compo-
nent 140 may obtain a set of accumulated results metadata
142 based on an analysis of the accumulated cumulative
search results 138, as discussed above.

A display of a summary of the cumulative search results
based on a relevance analysis of the accumulated results
metadata may be imitiated (410). For example, the summary
of the cumulative search results 138 may be mitiated via the
display 126, as discussed above.

According to an example embodiment, the plurality of user
query object submissions may include one or more of text
query data, image data, sensory data, or audio data (412). For
example, the user query object acquisition component coms-
ponent 144 may receive the plurality of user query object
submissions 108, each of the user query object submissions
108 including one or more of text query data 146, image data
148, sensory data, or audio data 150, as discussed above.

According to an example embodiment, the display of the
summary of the cumulative search results may be 1nitiated
based on determining a set of presentation information based
on one or more relevance analysis operations associated with
the set of accumulated results metadata, based on a term
frequency-inverse document {requency (tf-idf) ranking
analysis based on the cumulative search results of the one or
more search requests (414). For example, the cumulative
intent determination component 170 may determine the
inferred cumulative user itent 172 associated with the plu-
rality of user query object submissions 108 based on a ti-1df
ranking analysis based on the cumulative search results 138
ol the one or more search operations, as discussed above. For
example, the presentation information component 166 may
determine a set of presentation information 168 based on one
or more relevance analysis operations associated with the set
of accumulated results metadata 142, as discussed above.

FIG. 5 1s a block diagram of an example system for search
scratch pad operations, according to an example embodi-
ment. As shown 1n FIG. §, a search scratch pad accumulator
502 may receive input text 504, images 306, and/or speech/
audio data 508. For example, the search scratch pad accumu-
lation system 102 may receive the user query object submis-
sions 108. For example, the user query object acquisition
component 144 may receive the plurality of user query object
submissions 108, each of the user query object submissions
108 including one or more of text query data 146, image data
148, sensory data 149, or audio data 150, as discussed above.

According to an example embodiment, the search scratch
pad accumulator 502 may include (or may communicate
with) a combined results 512 database and a metadata extrac-
tor 514. For example, the combined results 512 database may
include the cumulative search results 138, as discussed above.
For example, the metadata extractor 514 may include the
metadata extraction component 140, as discussed above.

As shown 1n FIG. 3, the search scratch pad accumulator
502 may provide queries to a search engine 510, and obtain
results of search operations. For example, the query determi-
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nation component 104 may determine a plurality of queries
106 associated with a plurality of user query object submis-
sions 108 to the scratch pad application 110 executing asyn-
chronously as a background application to the first user appli-
cation 112. For example, the search results acquisition
component 136 may obtain cumulative search results 138 of
the one or more search operations, the cumulative search
results 138 accumulated over the plurality of obtained queries
106, as discussed above.

As shown 1n FIG. 5, the search scratch pad accumulator
502 may provide aggregated results 316 (e.g., the presenta-
tion information 168) and results metadata 518 (e.g., the
accumulated results metadata 142), as discussed above.

FIG. 5 depicts the search scratch pad accumulator 502 as
external to the search engine 510; however, one skilled 1n the
art of data processing will understand that the search scratch
pad accumulator 502 may also be implemented as a service
internal to the search engine 510, 1n accordance with example
embodiments.

FIG. 6 depicts an example user interface for user input to
the system of FIG. 1. As shown 1n FIG. 6, a user (e.g., the user
122) of a device 602 may be planning a trip, for example, to
New York City. The user 122 may compose a message 604
(e.g., 1n an email application or a word processing application
executing asynchronously to the scratch pad application 110)
to a friend who may wish to accompany the user 122 on the
trip. As the user 122 composes the message 604, he/she may
wish to request information associated with the trip via search
queries.

As discussed above, the user 122 may provide search que-
ries (or objects) to the scratch pad application 110 that may be
executing asynchronously to the email or word processing
application. Thus, the user 122 may indicate a desire to pro-
vide queries, for example, via activation of an icon 1n a task
tray, or via a right click. Inresponse to the activation, a display
area 606 may appear for entry of the search queries. As shown
in FIG. 6a, the user 122 may enter a query 1n the display area
606 with regard to tlights from Seattle to New York City. The
user 122 may then continue with composition of his/her mes-
sage (1.e., without breaking away to formally submit a search
query to a search engine). For example, the user 122 may
enter queries 1n the display area 606 that are related to the user
task of planning the trip from Seattle to New York City (e.g.,
queries grouped by the user 122 based on the trip planning
task).

For example, the user 122 may indicate “Seattle’” by drag-
ging an 1mage of the Space Needle into the display area 606.
For example, the user 122 may indicate “New York City” by
dragging an audio {ile of a song associated with New York
City (or a picture of the Empire State Building) into the
display area 606. For example, the user 122 may indicate
“New York City” by dropping a Uniform Resource Locator
(URL) associated with a web page discussing New York City
into the display area 606.

As shown 1n FIG. 65, the user 122 may enter a query 1n the
display area 606 with regard to trains from Seattle to New
York City, as the composed message 604 now includes
thoughts regarding different ways to travel to New York City.
As shownin FIG. 6¢, the user 122 may provide another search
query to the activated display area 606 requesting information
regarding New York City Hotels, as he/she continues in the
message 604 with regard to expenses relating to lodging
during his/her trip.

FIG. 7 depicts an example user interface 700 for displaying
search scratch pad results to a user. As shown 1 FIG. 7, a
display 702 of results accumulated over the search queries
may be presented to the user 122. For example, the display
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702 may be organized based on topics (e.g., the topics 174)
and/or keywords (e.g., the keywords 176), based on analyses
of the accumulated results metadata 142, as discussed above.
For example, the search scratch pad accumulation system 102
may have determined a cumulative user intent 172 with
regard to a tip to New York City (e.g., from Seattle), based on
the queries submitted to the scratch pad application 110. For
example, the accumulated results metadata 142 may be
grouped based on mode of travel, lodging 1n New York City,
and additional considerations that may be considered of high
relevance for users travelling to New York City (e.g., restau-
rants, New York City attractions such a Broadway shows and
museums, and airport transportation). As shown 1n FIG. 7, the
user 122 may activate links to dnill down to more specific
information with regard to the displayed topics.

Although not shown 1n FIG. 7, the display 702 may also
include 1mage data and audio data related to the cumulative
results.

One skilled in the art of data processing will appreciate that
there are many ways of presenting and displaying the aggre-
gated, cumulative results of the search queries based on the
queries 106. For example, MICROSOFT PIVOT may be uti-
lized in processing accumulated presentation information
168 for display to the user 122.

According to an example embodiment, the display 702
may further include features which may indicate relation-
ships among results for different queries (e.g., results that
match more than one input query, overlapping topics, themes,
suggestions of probable task-based features).

Example techniques discussed herein allow the user to
submit more than one query input relating to a user task. As
discussed above, the query input may include, for example,
manually typed text, content dragged or cut and pasted from
another application, or any of many other input formats.

According to an example embodiment, with each addi-
tional input, the user may view the current available results, or
may 1gnore the current state and continue with some other
task, for example, 1n a different application. Thus, an example
input model associated with the search scratch pad accumu-
lation system 102 may be asynchronous to the user. Accord-
ing to an example embodiment, results for an additional query
may be fetched while the user continues to interact with other
applications. Further, results for previous queries may be
improved with the additional context of the new query input,
according to an example embodiment. New search results
may be obtained, and previously obtained (accumulated)
results may be re-ordered.

Thus, when the user begins to interact with the results,
there are more results which may be correlated among the
different query inputs, providing additional metadata. Start-
ing with a single input to result set mapping (1.e., a simple
correlation), the example techniques discussed herein may
obtain many inputs and result sets simultaneously, and may
provide a system of filtering and sorting that may expose
additional relationships among results and aid the user in
obtaining his/her desired result, as well as potentially provid-
ing results that may be otherwise interesting to the user.

Example techniques discussed herein may provide a lower
user-perceived latency, as the user will not experience wait
times 11 at least one query input has been processed before the
user first interacts with the results. According to an example
embodiment, additional results may appear as they arrive,
without wait time for the user but the user wanting to interact
with results.

Example techniques discussed herein may provide better
query 1terpretation over single search queries, as ambiguous
queries may be resolved by additional input of multiple que-
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ries simultaneously. Additionally, intent may be derived, for
example, based on a determination of whether the user wishes
to travel to London and desires tlight and hotel information, or
whether the user 1s interested 1n researching Roman garrison
settlements.

Example techniques discussed herein may provide
improved relevance of search results over single search que-
ries, based on improvements in query mterpretation, based on
simultaneous multiple queries related to a task.

As discussed above, many searches may be mvolved 1n
tasks such as student research of a topic for a paper, or a user
ivestigation of travel and sightseeing opportunities for a
vacation. Both of these scenarios may involve many searches
for different types of content or data, but may also be inter-
related. Additionally, both of these tasks may lead to more
immersive mvestigation where an mitial query may provide
1deas to the user for subsequent queries. Example techniques
discussed herein may allow the user to accumulate the results
from these queries. Then, by extracting metadata and com-
mon topics from the multiple result sets, example techniques
discussed herein may provide the user an informative inter-
action with the results, enabling the discovery of new infor-
mation, patterns in the results, or inspirations relating to fur-
ther, new queries.

Example techniques discussed herein may thus provide
aggregated search results based on an accumulation of search
queries that may be based on user query object submissions to
a scratch pad application 110 that may execute asynchro-
nously to one or more other user applications to process the
queries, while the user 122 continues working asynchro-
nously 1n the other applications.

Customer privacy and confidentiality have been ongoing
considerations in online environments for many years. Thus,
example techmiques for determining aggregated search
results may use data that may be stored on a device of the user,
and may thus avoid public storage of data that may be per-
sonal to particular users.

Implementations of the wvarious techniques described
herein may be implemented in digital electronic circuitry, or
in computer hardware, firmware, software, or in combina-
tions of them. Implementations may implemented 1n a propa-
gated signal, or, alternatively, as a computer program product,
1.€., a computer program tangibly embodied 1n an information
carrier, €.g., 1n a machine usable or machine readable storage
device (e.g., amagnetic or digital medium such as a Universal
Serial Bus (USB) storage device, a tape, hard disk drive,
compact disk, digital video disk (DVD), etc.) for execution
by, or to control the operation of, a data processing apparatus,
¢.g., aprogrammable processor, a computer, or multiple com-
puters. A computer program, such as the computer pro-
gram(s) described above, can be written 1n any form of pro-
gramming language, including compiled or iterpreted lan-
guages, and can be deployed 1n any form, including as a stand
alone program or as a module, component, subroutine, or
other unit suitable for use 1 a computing environment. A
computer program that might implement the techniques dis-
cussed above may be deployed to be executed on one com-
puter or on multiple computers at one site or distributed
across multiple sites and interconnected by a communication
network.

Method steps may be performed by one or more program-
mable processors executing a computer program to perform
functions by operating on input data and generating output.
The one or more programmable processors may execute
instructions 1n parallel, and/or may be arranged 1n a distrib-
uted configuration for distributed processing. Method steps
also may be performed by, and an apparatus may be 1mple-
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mented as, special purpose logic circuitry, e.g., an FPGA
(field programmable gate array) or an ASIC (application spe-
cific integrated circuit).

Processors suitable for the execution of a computer pro-
gram 1nclude, by way of example, both general and special
purpose microprocessors, and any one or more processors of
any kind of digital computer. Generally, a processor will
receive instructions and data from a read only memory or a
random access memory or both. Elements of a computer may
include at least one processor for executing instructions and
one or more memory devices for storing instructions and data.
Generally, a computer also may include, or be operatively
coupled to recetve data from or transier data to, or both, one
or more mass storage devices for storing data, e.g., magnetic,
magneto optical disks, or optical disks. Information carriers
suitable for embodying computer program instructions and
data include all forms of non volatile memory, including by
way ol example semiconductor memory devices, e.g.,
EPROM, EEPROM, and flash memory devices; magnetic
disks, e.g., mnternal hard disks or removable disks; magneto
optical disks; and CD ROM and DVD-ROM disks. The pro-
cessor and the memory may be supplemented by, or incorpo-
rated 1n special purpose logic circuitry.

To provide for interaction with a user, implementations
may be implemented on a computer having a display device,
e.g., a cathode ray tube (CRT) or liquid crystal display (LCD)
monitor, for displaying information to the user and a key-
board and a pointing device, e.g., a mouse or a trackball, by
which the user can provide input to the computer. Other kinds
of devices can be used to provide for interaction with a user as
well; for example, feedback provided to the user can be any
form of sensory feedback, e.g., visual feedback, auditory
teedback, or tactile feedback; and mput from the user can be
received 1 any form, including acoustic, speech, or tactile
input.

Implementations may be implemented 1n a computing sys-
tem that includes a back end component, e.g., as a data server,
or that includes a middleware component, e.g., an application
server, or that includes a front end component, e.g., a client
computer having a graphical user interface or a Web browser
through which a user can interact with an implementation, or
any combination of such back end, middleware, or front end
components. Components may be interconnected by any
form or medium of digital data communication, €.g., a com-
munication network. Examples of communication networks
include a local area network (LAN) and a wide area network
(WAN), e.g., the Internet.

Although the subject matter has been described in lan-
guage specific to structural features and/or methodological
acts, 1t 1s to be understood that the subject matter defined 1n
the appended claims 1s not necessarily limited to the specific
teatures or acts described above. Rather, the specific features
and acts described above are disclosed as example forms of
implementing the claims. While certain features of the
described implementations have been illustrated as described
herein, many modifications, substitutions, changes and
equivalents will now occur to those skilled i the art. It 1s,
therefore, to be understood that the appended claims are
intended to cover all such modifications and changes as fall
within the scope of the embodiments.

What 1s claimed 1s:

1. A system comprising:

one or more device processors;

a scratch pad application that receives an explicit indica-
tion from a user of a user intent to provide at least one
explicit user query, during use by the user of a first user
application, the scratch pad application responding to
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the explicit indication from the user by dynamically
initiating a display, after, and in response to, receipt of
the explicit indication, of a separate input receiving dis-
play area that receives and displays only at least one user
query object submission representing the at least one
explicit user query provided by the user, during continu-
ing use by the user of the first user application in a
session of research, the separate input receiving display
area being visually provided at a display point of 1nvo-
cation, dynamically selected by the user, of the explicit
indication, wherein the separate input receiving display
area 1s configured to receive the user query object sub-
mission via a drag operation;

a query determination component that determines a plural-
ity of queries associated with a plurality of user query
object submissions accumulated by the user to the
scratch pad application executing asynchronously as a
background application to the first user application;

a scratch pad search component that initiates, via at least
one ol the one or more device processors, one or more
search operations based on each one of the plurality of
obtained queries, the scratch pad search component
executing asynchronously, 1n association with the back-
ground application, to the first user application;

a search results acquisition component that obtains cumu-
lative search results of the one or more search opera-
tions, the cumulative search results accumulated over
the plurality of obtamned queries for the session of
research;

a metadata extraction component that obtains a set of accu-
mulated results metadata based on an analysis of the
accumulated cumulative search results, the set of accu-
mulated results including a session-based group of accu-
mulated results for the session of research; and

a cumulative mtent determination component that deter-
mines an inferred cumulative user intent based on the
accumulated results metadata, the inferred cumulative
user mtent including an inferred cumulative user intent
based on the session-based group of accumulated results
for the session of research.

2. The system of claim 1, further comprising:

a user query object acquisition component that receives the
plurality of user query object submissions, each of the
user query object submissions including one or more of:

text query data,

image data,

sensory data, or

audio data.

3. The system of claim 1, further comprising:

a user query object acquisition component that receives the
plurality of user query object submissions, each of the
user query object submissions received via one or more

of:
text entry 1n a text area displayed to the user,

a drag and drop of one of the user query object submis-
s10NS,

audio 1mput,
image nput,
sensory put, or

a paste operation of one of the user query object submis-
sions based on a copy operation from the first user
application that 1s different from the scratch pad
application.
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4. The system of claim 1, further comprising:

a user query object acquisition component that recerves the
plurality of user query object submissions, the user
query object acquisition component receiving user acti-
vation via one or more of:

a task tray 1con activation,

a right click indication,

a left click indication,

an audio request, or

a user touch recetved via a context menu.

5. The system of claim 1, further comprising:

a relevance determination component that determines a
plurality of relevance indicators associated with por-
tions of the search results associated with respective
search operations associated with each one of the plu-
rality of queries, the determination of the relevance indi-
cators based on the accumulated results metadata.

6. The system of claim 1, wherein:

the accumulated results metadata includes one or more of:
a plurality of titles of web pages,

a plurality of text summaries associated with web pages,

a plurality of static ranks associated with web pages,

web page content associated with individual search
results, or

a plurality of indicators of last search engine scan dates
associated with web pages.

7. The system of claim 1, further comprising:

a presentation information component that determines a set
ol presentation mformation based on one or more rel-
evance analysis operations associated with the set of
accumulated results metadata.

8. The system of claim 7, wherein:

the presentation information component determines the set
ol presentation information based on clustering corre-
lated portions of the search results, based on the one or
more relevance analysis operations associated with the
set of accumulated results metadata.

9. The system of claim 1, wherein:

the cumulative itent determination component deter-
mines the inferred cumulative user intent associated
with the plurality of user query object submissions, the
determination of the inferred cumulative user intent
based on the accumulated results metadata.

10. The system of claim 9, wherein:

the cumulative imtent determination component deter-
mines the inferred cumulative user intent based on deter-
mining a plurality of topics and keywords, based on the
accumulated results metadata.

11. The system of claim 9, wherein:

the plurality of user query object submissions are associ-
ated with user activity associated with user interaction
with the first user application that 1s different from the
scratch pad application, the scratch pad application
executing asynchronously from the first user applica-
tion, the scratch pad application instructions executing
in a background execution environment, wherein:

the user activity 1s associated with the cumulative user
intent.

12. The system of claim 9, wherein:

the cumulative imtent determination component deter-
mines the inferred cumulative user intent associated
with the plurality of user query object submissions based
on a term frequency-inverse document frequency (tf-1df)
ranking analysis based on the cumulative search results
of the one or more search operations.
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13. A method comprising;:

imitiating, via a device processor, a {irst user application;

determining a first topic associated with an interest of a
user;

explicitly indicating a user intent to provide at least one
explicit user query, during use by the user of the first user
application, after initiation of the first user application
by the mnitiating;

recerving a response to the explicitly indicating that
includes a separate input receiving display area that
receives and displays only at least one user query object
submission representing the at least one explicit user
query provided by the user, during continuing use by the
user of the first user application 1n a session of research;

imtiating entry of a first topic object representing the first
topic 1n a scratch pad application that 1s different from
the first application, the scratch pad application execut-
ing asynchronously from the first application, 1n a first
time interval 1in common with an execution session of the
first application, the scratch pad application responding,
to the explicitly indicating by dynamically initiating a
display, after, and in response to, receipt of the explicit
indication, of the separate input receiving display area
that recerves and displays only the entered first topic
object provided by the user, during continuing use by the
user of the first user application, the separate input
receiving display area being visually provided at a dis-
play point of mvocation, dynamically selected by the
user, of the explicit indication, wherein the separate
iput recewving display area receives the user query
object submission via a drag operation;

determinming a second topic associated with the interest of
the user:;

imtiating entry of a second topic object representing the
second topic, accumulatively by the user, 1n the scratch
pad application, 1n a second time interval in common
with the execution session of the first application 1n the
session of research; and

obtaining a display of accumulated results based on first
search results of a first plurality of search operations
based on the first topic object and second search results
of a second plurality of search operations based on the
second topic object entered in the scratch pad applica-
tion 1n the session of research, the first and second plu-
ralities of search operations initiated via scratch pad
application 1nstructions executing in a background
execution environment, based on entry operations asso-
ciated with the entries of the respective first and second
topic objects, the displayed accumulated results
arranged based on a relevance analysis of a cumulative
set of metadata extracted from the first search results and
the second search results, and on an inferred cumulative
user intent that 1s determined using the extracted cumu-
lative set of metadata extracted from the first search
results and the second search results, that are session-
based, for the session of research.

14. The method of claim 13, wherein:

imitiating entry of the first topic object representing the first

topic 1n the scratch pad application includes one or more
of:

imitiating text entry 1n a text area displayed to the user,

a dragging and dropping of the first topic object from the
first application to the scratch pad application,

imitiating audio input,

initiating 1mage input,

initiating sensory nput, or

a paste operation of the {irst topic object based on a copy
operation from the first application to the scratch pad
application.
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15. The method of claim 13, wherein:
the displayed accumulated results include one or more of:
a Uniform Resource Locator (URL),

a topic associated with a query result,

20

representing the at least one explicit user query provided
by the user, during continuing use by the user of the first
user application 1n a session of research, the separate
input receiving display area being visually provided at a
display point of invocation, dynamically selected by the

a text summary, 5 vocation, d |
an image - user, of the explicit indication, wherein the separate
aqudio datia input recerving display area 1s configured to receive the
an audio ﬁjle selectable icon. or user query object submission via a drag operation;
an image file selectable iconj obtain a plurality of queries associated with a plurality of
16 The method of claim 13 fui*ther comprising: 10 user query object submissions accumulated by the user
requesting access 1o a search topic object entry display area to the scratch pad apgllcgtlon executing 3SYHChl‘C_)1101:181y
associated with the scratch pad application via one or ~asa background application to the first user application;
more of* initiate one or more search requests to one or more search
a task tr;ay ‘con activation engines based on each one of the plurality of obtained
a right click indication in a display area associated with 15 QUETLES, _
the first application obtain cumulative search results of the one or more search
a left click indication 1n a display area associated with requests, the ?llllllllatIVE; search ‘results accumulated
the first application over the plurality of obtained queries;
an audio request, or j obtain a set of accumulated results metadata based on an
a user touch recéived via a context menu 0 analysis of the accumulated cumulative search results,
17. The method of claim 13. further Compri.sing' the set of accumulated results including a session-based
determining a third topic associated with the first user stoup ofac?umulated resultg for the gession of research;
- tarast: and determine an inferred cumulative user intent based on the
initiating entry of a third topic object representing the third accumulated results metadata, the interred cumulative
topic in the scratch pad application, wherein 53 user mtent including an inferred cumulative user intent
obtaining the display of accumulated results includes based on th? session-based group of accumulated results
obtaining the display of accumulated results based on _ _ﬁ_jr the Zf?ssion ogresearch, and Fh i h
the first search results, the second search results, and Initiate a display ol a summary o t.e cumulative searc
third search results of a plurality of search operations results based on a relevance analysis of the accumulated
based on the third topic object entered in the scratch pad 39 {'esults metadata and UsIng the inferred cumulative user
application, the first, second, and third pluralities of intent based on the‘ session-based group of accumulated
search operations 1mitiated via scratch pad application 1 greTslllllts for thte SESSI0N ofreszarcil. Felaim 18, wherein:
istructions executing in a background execution envi- - L€ CcOompuler prograil product ol claiill 16, Wherelll.
ronment, based on entry operations associated with the the plurality of user query object submissions include one
entries of the respective first, second, and third topic 3> OF IOTe Of;j
objects, the displayed accumulated results arranged text quz;}t’ ata,
based on a relevance analysis of a cumulative set of Hage daj
metadata extracted from the first search results, the sec- Selégorg tata, O
ond search results, and the third search results. audio data. | |
20  20. The computer program product of claim 18, wherein

18. A computer program product comprising a machine-

the executable code, when executed, causes the at least one
data processing apparatus to:
imitiate the display of the summary of the cumulative
search results based on determining a set of presentation
information based on one or more relevance analysis
operations associated with the set of accumulated results
metadata, based on a term frequency-inverse document
frequency (ti-1df) ranking analysis based on the cumu-
lative search results of the one or more search requests.

readable storage device storing executable code that, when
executed, causes at least one data processing apparatus to:
receive an explicit indication from a user of a user intent to
provide at least one explicit user query, during use by the
user of a first user application, the scratch pad applica- 4>
tion responding to the explicit indication from the user
by dynamically mmtiating a display, after, and 1n
response to, receipt of the explicit indication, of a sepa-
rate iput recerving display area that receives and dis-
plays only at least one user query object submission I I
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