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FIG. 3

some examples, metadata associated with a user-related

dataset is processed to obtain explicit information that describes attributes for each data record in the user-related dataset. Further, a
semantic analysis of content of the user-related dataset is performed to identify topics. At this stage, the explicit information and the
topics are used to generate contextual cues. A dataset display for the user-related dataset is displayed, where the dataset display is
empty prior to selection of any of the contextual cues. In response to a selection of a first cue, a dataset display of the user-related
dataset is updated to show data records that are associated with the first cue. In response to a selection of a second cue, the dataset
display is updated to show data records that are associated with the first cue and the second cue.
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DATASET BROWSING USING ADDITIVE FILTERS

BACKGROUND
[0001]  Information overload in large datasets is a common issue, especially
when related o personal data {e.g., files) or communication data (e.g., emails).
Searching such dalasets iypically involves entering keywords or metadata o
proactively refineg the resulis of a search. For example, a user may enler
keywords fo search through emails stored in their inbox. In this example, special
operators such as “AND” and “OR” can be used to perform more complicated

searches of the inbox.

BrRIEF DESCRIPTION OF THE DRAWINGS

[0002]  The following detailed description references the drawings, wherein:

[G003]  FIG. 1 is a block diagram of an example computing device for providing

dataset browsing using additive filters;

[0004] FIG. 2 is a block diggram of an example computing device in

communication with datasets for providing dataset browsing using additive filters;

(00051 FIG. 3 is a flowchart of an example method for exscution by a

computing device for providing datasetl browsing using additive filters;

100083 FiG. 4 is a flowchart of an example method for execution by a
computing device for updaling a dataset display during a browsing session; and
0007} FIGS. bA and 5B is a diagram of an example user interface of a datasst

browsing application in which contextual cues and data records are displayved.

DETAILED DESCRIPTION
[0008] As delailed above, keyword searches are typically used o refine
dataset resulis for a user or users simply browse long lists of daia entries (e.g.
email inbox or windows explorer). However, examples described herein provide a
viewing technique for that does not include searches with keywords or prolonged

browsingfexploration. Specifically, the examples describe a technigue based on
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various features of the dataset. Further, while there are many possible fealures
that can be used {o refine the datase!, common features are selecled to display
based on criteria (e.q., most commonly used, current daia context, efc.) such that

the full list of features is hidden unless revealed for advance refinemsnt.

(00097 Examples disclosed herein provide dalaset browsing using addilive
filters. For example, in some cases, meladala associated with a user-related
dataset is processed to obtain explicit information that describes attributes for
each data record in the user-relaied dataset. Further, a semantic analysis of
content of the user-related dataset is performed {o identify fopics. At this stage,
the explicit information and the fopics are used {0 generale contextual cues, A
dataset display for the user-related dataset is displayed, where the dataset
display is emptly prior to selection of any of the contextual cuaes. In response {o
a selection of a first cue, a dalaset display of the user-related dataset is updated
to show data records thal are associaled with the first cue. In response {0 a
selection of a second cue, the datasst display is updated to show data records

that are associated with the first cue and the second cue.

[0010]  Referring now o the drawings, FIG. 1 is a block diagram of an example
computing device 100 for providing dataset browsing using additive filters.
Computing device 100 may be any compuling device such as a deskiop
computer, a server, a notebook computer, a {ablet, etc. In the example of FiG. 1,
computing device 100 includes a processor 110, an interface 115, and a machine-

readable storage medium 120.

[0011]  Processor 110 may be any number of central processing units (CPUs),
microprocessors, andfor other hardware devices suilable for relrieval and
execution of instructions stored In  machine-readable storage medium
120. Processor 110 may felch, decede, and execute instructions 122, 124, 126,
128 1o provide dataset browsing using addilive filters, as described below. As an
alternative or in addition {o retrieving and execuling instructions, processor 110
may include any number of electronic circuits comprising a number of electronic
componenis for performing the functionality of instructions 122, 124, 126, and/or
128.
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{00121 Interface 115 may include a number of slecironic components for
communicating with other computing devices. For example, interface 115 may be
an Eilhernet interface, a Universal Serial Bus (USB) interface, an IEEE 1304
{Firewire) interface, an exiernal Serial Advanced Technology Atfachment (eSATA)
imterface, or any other physical connection interface suitable for communication
with the other computing device. Alternatively, interface 115 may be 3 wireless
interface, such as a wireless local area network (WLAN) interface or g near-field
communication (NFC) inferface.  In operation, as delgiled below, interface 115
may be used o send and receive data, such as dataset daia, o and from s

corresponding interface of another computing device.

[0013] Machine-readable siorage medium 120 may be any electronic,
magnetic, oplical, or other physical sforage device that slores executable
instructions.  Thus, machine-readable slorage medium 120 may be, for
example, Random Access Memory (RAM), an Electrically-Erasable
Programmable Read-Only Memory (EEPROM), a storage drive, an opfical disc,
and the like. As described in delall below, machine-readable storage medium 120
may be encoded with executable instructions for providing dalaset browsing using

additive filters.

(00147  Explicit  information  obtaining  instructions 122 obtaing  explict
information from metadata of a userrelated dataset. Examples of a userrelated
dataset include a coliection of emails, files, database records, elc. that are slored
focally andior stored on a remote device accessed through interface 115, The
dataset is userrelated in that it includes data that is personal to the user such as
the user's emall, files prepared for use by the user, etc. In other words, the
dataset is not typically big daila that includes huge volumes of data for enabling
statistical analysis, enhanced decision making, eic. The metladata provides
atiributes of data records {e.g., emall, file, databass record, sic.} in the dataset.
For example in the case of emall, metadata atiributes may include a description of
the sender and/or receivers {e.g., a user profile of the sender and/or receivers),
corporate hierarchy extracted from a user direclory assoeciated with the emalil, ste.
in this example, other users in the same business group as the user can be

identified in the metadata and prioritized as highly relevant features of the dataset.
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[0015]  Semantic analysis performing instructions 124 performs a semantic
analysis of content in the dataset io obiain implicit information of the datasel.
Semantic analysis may analyze content of a document to identify topics that are
related o the document (e.qg., lalent semantic analysis, probabilistic latent
semantic analysis, etc.). In this case, the fopics for a document (e.q., emall, file,
elc.} may be determined based on a probability distribution over words in the
content. For example, a distribulion of words relaied to health, medicineg, elc. can

indicate a fopic that is thematically related to heath care.

[0016]  Contexiual cues generaling instructions 126 generates contextual cues
based on the explict information and the topics. Contextual cues can be
presented o the user as poteniial fillers for the dataset. For exampie, the
contexiual cues can be presentad in an emall application as potential filters for the
users email. The user can then select any number of contexiual cues © apply
additive filters to the email. Inilially, an emply sel {i.e., null box) may be displayed
in a dataset display of the email application so that applicable emails are only

shown after at least one contextual cue is selected,

(00171 Dataset display updating instructions 128 updates the dataset display
based on the selecied contextual cues. Specifically, as contextual cuss are
selected or unselected, the dalaset display is updated o display data records in
the dataset thal satisfy all of the selected contextual cues. In some cases, the
display of the confexiual cues in the user application can also be dynamically
updated based on the selection of contexiual cues. For example, a selection of a
fopic in the conlextual cues may restrict the other contextual cues displayed o

cues thai are related o the topic.

(00181 FIG. 2 is a block diagram of an sxample compuling device 200 in
communication via a network 245 with userrelated datasets (e.g., user-related
dataset A 250A, userrelated dataset N 250N}, As ilustrated in FIG. 2 and
described below, computing device 200 may communicale with datasets t©
provide dataset browsing using addilive fillers. As illustrated, computing device
200 may include a number of modules 202-234. Each of the modules may include

a series of instructions encoded on a machine-readable siorage medium and
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executable by a processor of the computing device 200, In addition or as an
alternative, each module may include any number of hardware devices including

slectronic circuilry for implementing the functionality described below.

[0019]  As with computing device 100 of FIG. 1, computing device 200 may be
a deskiop computer, a server, a nolebook computer, a tablet, or any other device
suitable for executing the funclionality described below. As delailed below,
computing device 200 may include a series of modules 202-234 for enabling

dataset browsing using additive filters.

[0020]  Interface module 202 may manage communications with the datasets
{e.g., user-related dataset A 2504, user-related datase! N 250N). Specifically, the
iterface module 202 may initiale conneclions with the datasets and then send or
receive datasel dala toffrom the dalasets. In some cases, all or a porlion of the
datassts may be stored locally on computing device 200 so that the functionality

described below can be performed without the use of network 245,

(00217 Analysis module 210 may perform analysis of dalaset data in the
datasets (e.g., userrelaled dafaset A 250A, userrelated dataset N 250N).
Although the componemnts of analysis module 210 are described in detail below,
additional details regarding an example implementation of module 210 are

provided above in connection with instructions 122 and 124 of FIG. 1.

{00227  Explicit information module 212 exiracts explicit information from
metadata of a datasel {a.g., user-related dataset A 250A, userrelated dalaset N
250N The metadata may include any number of atiributes related o the dataset
such as last modified time, last modified date, sender, receiver, user directory
profiles, workflow information, elc.  For exampls, the explicit information can
provide a corporate context for data in the datasst such as the users in a business
group that are accessing a particular data record, a manager responsibie for a

pariicular data record, slc.

(00231 Implicit information module 214 performs a semantic analysis of the
dataset fo determine topics (ie., implicit information} for data records. The
semantic analysis may use probability distributions of words in content of the dala

records {0 assign topics o each data record. Specifically, multiple fopics can be
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proportionally assigned 1o a dafa record.  For example, an email may be

determined to be 80% about software and 10% about holiday planning.

(00241  Inherent information module 216 manages inherent information of a
user appiication {not shown) related o a dataset. Examples of user applications
include an email dient, a document management application, a workfiow
application, eic. The user appiication can have inherent properties that can be
usad o filler data records in the dataset. For example, emails displayed in an
email client can be fillered based on whether each email has an attachment, the

pricrity of each email, the folder storing each emall, sie.

(00257 Each of the modules 212, 214, 216 may continuously update their
information as described above when the datasel is modified. For example, as
emalls are received, new topics can be determined based on the emalis. In this
example, when the eamail client is upgraded, the inherent information may be

updated o reflect new features in the email client.

(00267 Contextual cues module 220 determines contexiual cues based on the
implicit, explicit, and inherent information obiained by analysis module 210.
Although the components of contextual cues module 220 are described in detail
below, additional detlails regarding an example implementation of module 220 are
provided above in conneclion with instructions 126 of FIG. 1. Each of the
contexttual cues may corespond o a topic, an aitribute in the explicit information
or inherent information. Further, each of the contextual cues may be prioritized
based on the cue’s importance. For example, sach contexiual cug may be
prioritized based on the quantily of daia records associated with the contexiual

cue (i.e., a cue associated with more data records has a higher priority}.

(0271 Contextual cues module 220 may also delermine contexiual cues
based on historical cue selections of the user. For example, if the user selects a
pair of contextual cues with a high frequency, the pair of contexiual cues can be
combined into a single cue {e.g., "A First Topic + A Second Topic”, “ A First

Employee + A Second Employee”, efc.).

[0028] User interface module 230 may manage a datase! display of the

dataset. Although the components of user inlerface module 230 are described in
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detail below, additional details regarding an example implementation of module
230 are provided above in conneclion with instructions 128 of FIG. 1. User
interface module 230 may be a component of the user appiication described

above.

[0029] Cue display module 232 may manage the display of contexiual cues for
selection by the user. For exampie, the coniextual cues may be categorized {e.g,,
topics, folders, people, workflow siages, eic.) and displayed under sub-headings
according to their category. In this example, the highest priority entries in each of
the categories may be initially displayed for selection. Cue display module 232
allows the user {0 foggle selections of the contextual cues. When a cue selection
is toggled on, the contexiual cue is added as a filter for the data set and vice
versa. Cue display module 232 can also allow a user to expand a calegory so that

more contexiual cues in the category can be viswed.

{00331  In some cases, selected contextual cuss can be added with an "OR”
operand instead of an "AND” operand. The operand applied 0 a selecled cue
may be determined based on the number of resulls in the filtered data set. For
example, if an "AND" operand would result in no records, an "*OR” operand may

be applied so that some resulls can be found in the data setl.

[0031]  Dataset display module 234 may manage the display of the dataset,
initially, a dataset display for displaying data records may be empty because no
contextual cues are seiected. As contextual cues are selecled, the dalaset display
is updated fo include data records that satisfy the selecied contexiual cues. The
user may select data records in the dataset display to perform actions such as
detailed displays, editing, workflow actions {e.g., respond to emall, close task,

elc.}.

[0032] Datasets (e.g., user-related datasel A 250A, userrelated dataset N
250N) may include dalasels of userrelaled dala such as emalls, tasks,
documentis, files, database records, ele. Dalasets {e.q., userrelated dataset A
250A, user-related dataset N 250N} may provide access o the database records

to the user application, efc. In some cases, datasels (e.g., user-related dataset A
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2504, user-related dataset N 250N} can be stored locally on computing device

200 rather than on a network as shown in FIG. 2.

(00331 FIG. 3 is a flowchart of an example method 300 for execution by a
computing device 100 for providing dataset browsing using additive filters.
Although execution of method 300 is described below with reference to computing
device 100 of FiG. 1, other suitable devicaes for execution of method 300 may be
used, such as computing device 200 of FIG. 2. Method 300 may be implemented
in the form of execuiable instructions stored on a machine-readable storage

medium, such as storags medium 120, andfor in the form of elacironic circuitry.

(003417 Method 300 may start in block 305 and continue fo block 310, where
computing device 100 obtlains explicit information from meladata of a user-relaled
dataset. The metadata provides altributes of dala records (e.g., email, file,
database record, efc.) in the datasel. In block 315, computling device 100
performs a semantic analysis of content in the dataset to obiain implicit information
of the datasel. The semantic analysis analyzes content of documents in the

dataset (o identify topics that are related {o the documents.

{00357 In Dlock 320, contextual cues are generaled based on the explicit
information and the fopics. The contextual cues can be presanied o the user as
potantial filters for the datasel. In block 325, a dataset display is updated based
on selected contextual cues.  Specifically, as contexdual cuss are selected or
unselecled, the dataset display is updated o display dala records in the dalaset
that satisfy all of the selecled contexiual cues. Method 300 may then continue ©

block 330, where method 300 may stop.

(003617  FIG. 4 iz a flowchart of an exampie method 4G0 for execution by a
computing device 100 for updating a dataset display during a browsing session.
Although execution of method 400 is described below with reference to computing
device 100 of FIG. 1, other suilable devices for exscution of method 400 may be
used, such as computing device 200 of FIG. 2. Method 400 may be implemented
in the form of executable instructions siored on a machine-readable siorage

medium, such as storage medium 120, and/or in the form of electronic dircuitry.
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(0371 Method 400 may start in block 405 and continue o block 410, where
computing device 100 contextual cues are generated based on a user-related
datasel. Specifically, explicit, implici, and inherent information may be exiracled
from the dataset and then used o generate the contexiual cues. In block 415,
contextual cues that are {o be initially displayed are selecled. For example, the
contexiual cues thal are delermined to have the highest priorities may be

dispiayved in g user application associated with the datasel.

{00381 In block 420, the datasel display of the dataset is updated. W no
contextual cues have been selected, the dalasset display is emply to show thal the
user has not made selsctions to filter the data. I contextual cues have been
selacted, the dataset display is updated to show dala records that match the

selected contexiual cues as describad below.

(0391  In block 425, compuling device 100 delermines if the user has
requested for the contextual cues to be expanded. If the user has requested
expanded contextual cues, further contextual cues for displaying in the user
application are identified in block 430, For example, the user may select {0 ses
more people are fopics so that additional selections are available. If the user has
not requested expanded contextual cues, computing device 100 determines if the
user has made a cue seleclion in block 435, Method 406 may then retum o 420,
where the cue display is updated fo reflect the expanded setl of cues. f a cue has
not been selected, method 400 may then continue to block 450, where method

400 may stop.

(00407 If a cus has been selected, computing device 100 further Tillers the
dataset based on the selecled contexdual cues in block 440, In other words, the
dataset is fillered by the currently selected set of contexiual cues. In block 445,
the contextual cues displayed in the user application may be dynamically updated
based on the selected cues. For example, only comtextual cues that exist in the
filtered datase! can be displayed so that the user is not distracled by irrelevant
contextual cues. Method 400 may then return 0 420, where the datasel display is

updated o reflect the filtered dataset.
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{0417 FIGE. 5A and 5B are diagrams of an example user interface 500 of a
user application in which a dalaset display 550 and contexiual cues 508, 510, 515,
520 are shown. As depicted in FIG. 5A, the user interface 500 includes four
categories of contexiual cues, workflow 505, file types 510, topics 515, and groups
520. In this exampls, the dataset is a set of files being managed by, for example,
a file management system. Workflow category 505 includes “Assigned To Me”
and “Last Modifled By Me.” File types category 510 includes document, email,
presentation, and spreadsheet file types for the set of files. Topics category 515
shows high priority topics of the files such as “Employee Benefits,” "Monthly
Meeting,” “Client lssues,” and "Software lssues.” Groups 520 shows corporate
groups determined based on a user directory and including "My Product Team,”
“‘Developers,” “Project Clients,” and “Tech Support”. In this example, workflow
category 505 shows cues related to inherent information, file types category 510
and groups category 520 show cues relaled to explicit information, and lopics

category 515 shows cues related to implicit information.

100423 Datasel display 550 shows three atiribuies 530, 535, 540 of the sel of
files. In this example, the atiributes include file type 530, file name 535, and file
content 540. initially, no files are shown in dataset display 550 because no
contexiual cues are selected. The user inferface 500 also includes a scroll bar for

560 for browsing entries in dataset display 550,

{00431 In FIG. 8B, the user interface 500 shows two sslections 565, 570G of
contextual cues. The user may select or deselect any number of contextual cues
shown in the user inferface 500, Dalaset display 550 is updated {0 show files that
are related o the selecied contextual cues 565, 570. In this example, the files are
presentations that are associated with a "Monthly Meeting” fopic. The user may
select the file entries in dalaset display 550 to initiate application actions for the

selectad file entries.

{00447  The foregoing disclosure describes a number of examples for providing
dataset browsing using additive filters. In this manner, the examples disclosed
herein enable additive filters for dataset browsing by using contextual cues that

are based on implicit, explicit, and inherent information assodciated with a dataset.
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CLams

We claim;:
1. A method for daiaset browsing using additive filters, the method

comprising:

processing metadata associaled with a user-related dataset fo
obtain explicit information that describes a plurality of attributes for each
daia record in the user-related datasel;

performing a semantic analysis of conlent of the userrelated
dataset to identify a plurality of topics;

using the explicit information and the plurality of topics {o generale
a plurality of contexiual cuss;

display a datase! display for the user-related dataset, wherein the
dataset display is empty prior o selection of any of the plurality of
contexiual cues;

in response io a selection of a first cue of the plurality of
contexiual cues, updating a dataset display of the user-related dataset to
show data records that are assogiated with the first cue; and

in response to a selection of a second cue of the plurality of
cortextual cues, updating the dataset display to show data records that

are associated with the first cue and the second cus.

2. The method of claim 1, wherein the user-related dataset is persenal data
related {o a user, and wherein the sexpliclt information describes

characteristics of the usear.

[S)

The method of claim 1, wherein the plurality of contextual cues are
generated further using inherent information that describes

characteristics of a user application for providing access to the dala sel.

4, The method of claim 1, further comprising:
simuliansously displaying a cue subset of the plurality of

contaxiual cues, wherein cues of the cue subset are delermined o have
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a higher probability of being relevant to a user; and
in response to the selection of the first cue, updating a cue display

of the cus subsset to show cues that are related {0 the first cus,

The method of claim 1, further comprising:

f’.}'ﬁ

in response to a deselection of the first cue, updating the datasst

display {0 show data records that are associated with the second cue.

6. A system for dalasel browsing using additive fillers, the system
comprising:

a storage devics 1o siore a user-related dataset; and
a processor {o!

process metadata associated with a user-related dataset to
obtain explicit information that describes a plurality of atiributes for
each data record in the user-related datasef;

perform a semantic analysis of content of the user-related
dataset to identify a plurality of topics;

use the explicit information and the plurality of topics to
generate a plurality of contextual cues;

in response {0 a seleciion of a first cue of the plurality of
contextual cues, update a dafaset display of the user-related
dataset to show dala records that are associated with the first cue;
and

in response o a selection of a second cue of the plurality of
contexiual cues, update the daitasel display 1o show dala records

that are associated with the first cue and the second cue,

7. The sysiem of claim 8, wherein the dalasel display is empty prior to the

salection of the first cue.
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8. The system of claim 8, wherain the user-relaled dataset is personal data
related {o a user, and wherein the soxplicit information describes

characteristics of the usear.

9. The system of claim 6, wherein the plurality of contextual cues are
generated further using inherent information that describes

characteristics of a user application for providing access to the data set.

10. The systemn of claim 6, wherein the processor is further to:
simuliansously display a cue subset of the plurality of contextual
cues, whearain cues of the cue subse! are determined o have a higher
probability of being relevant fo a user; and
in response to the selection of the first cue, update a cue display

of the cus subsset to show cues that are related {0 the first cus,

11. The system of claim 6, wherein the processor is further to:
in responss (o a deselection of the first cue, updale the datasel

display to show data records that are associated with the second cue.

12.A non-transitory machine-readable storage medium encoded  with
instructions executable by a processor for dataset browsing using
additive fillers, the machine-readable storage medium comprising
instructions to:

process metadata associated with a user-relaled dalasel to obtain
explicit information that describes a pluralily of atiribules for each data
record in the user-related dataset;

perform a semantic analysis of content of the user-related dataset
to identify a plurality of topics;

use the explicit information and the plurality of topics {0 generate a
plurality of contextual cues;

simulianeously display a cue subset of the plurality of confextual
cues and a dataset display of the userrelaled data, whersin cues of the

cue subset are determined to have a higher probability of being relevant
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to a user, and wherein the dataset display is empty prior {o selection of
any of the plurality of contextual cues;

in response o a selection of a first cue of the pluralily of
contexiual cues, update a dataset display of the user-related dataset 1o
show data records that are associated with the first cus; and

in response io a selection of a second cue of the plurality of
contextual cues, update the dataset display to show dala records that are

associaled with the first cue and the second cus.

13. The non-fransifory machine-readable storage medium of claim 12,
wherein the user-relaled datasst is personal data related to a user, and

wherein the explicit information describes characteristics of the user.

14. The non-fransilory machine-readable storage medium of cdlaim 12,
wherein the piurality of conlextual cues are generated further using
inherent information that describes characteristics of a user application

for providing access to the data set.

15. The non-fransilory machine-readable storage medium of claim 12,
whaerein the processor is further o:
in responsg to the selection of the first cue, updale a cue display

of the cus subsel {o show cues that ars relatad {o the {irst cue.
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