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DYNAMIC PRESENTATION OF DATA TEMIS 
BASED ON PRIORITIZED ASSOCATIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is a continuation of U.S. 
patent application Ser. No. 13/422,535, filed on Mar. 16, 
2012, which claims priority to U.S. Provisional Application 
Ser. No. 61/507,787, filed on Jul 14, 2011, both of which are 
incorporated by reference herein in their entirety and for all 
purposes. 

BACKGROUND 

0002 Unless otherwise indicated herein, the materials 
described in this section are not prior art to the claims in this 
application and are not admitted to be prior art by inclusion in 
this section. 
0003 Computing systems such as personal computers, 
laptop computers, tablet computers, and cellular phones, 
among many other types of Internet-capable computing sys 
tems, are increasingly prevalent in numerous aspects of mod 
ern life. As computing systems become progressively more 
integrated with users everyday life, the convenience, effi 
ciency, and intuitiveness of the manner in which users interact 
with the computing systems becomes progressively more 
important. 
0004. The trend toward miniaturization of computing 
hardware, peripherals, as well as sensors, detectors, and 
image and audio processors, among other technologies, has 
helped open up a field sometimes referred to as “wearable 
computing.” Wearable computers are, generally, highly por 
table, and may be designed to be usable at any time, with a 
minimum amount of cost or distraction from the wearer's 
primary task. That is, a wearable computer user's primary 
task may not be using the computer. Instead, it may be dealing 
with their environment while the computer plays a secondary, 
Support, role. Note that such a secondary function need not be 
performed by a computer that is “wearable' per se; that is, 
other computing systems (e.g., other portable computing sys 
tems) may also support users’ activities in a secondary capac 
ity. 
0005. The secondary-task nature of such computing sys 
tems make them a natural match for computing applications 
that continuously run in the background, sensing their envi 
ronment and occasionally proactively acting on behalf of 
their users. Nonetheless, to date, techniques for interacting 
with Such computing systems are often considered inconve 
nient, inefficient, and/or non-intuitive by users. An improve 
ment is therefore desired. 

SUMMARY 

0006. The systems and methods described herein may 
help to provide for more convenient, efficient, and/or intuitive 
access of data by users of computing systems. More specifi 
cally, the systems and methods described herein may assist 
the user with certain memory and recall functions associated 
with accessing a given data file in a manner that, in at least 
Some aspects, mimics cognitive memory and recall functions 
of the human brain. In an example embodiment, a computing 
system automatically (i) associates various attributes with 
given data items and (ii) automatically recalls such data items 
based on the attributes and presents them to a user. The 
computing system may decrease (or increase) the frequency, 
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or likelihood, that a given data item will be recalled based on 
at least one of an associative value and a temporal-decay 
value that is respectively associated with various attributes of 
the given data item. The associative value may be determined 
based on, for example, the manner in which the data item is 
accessed in association with the respective attribute. The tem 
poral-value may be determined based on, for example, the 
frequency in which the data item is accessed more generally. 
0007 An example embodiment may involve a wearable 
computing system that continuously “watches over the shoul 
der of a user, collecting information about the user's envi 
ronment (e.g., via sensors such as cameras, microphones, and 
other input devices), and responsively indicates data items to 
the user (e.g., via a graphical display, a speaker, and other 
output devices). Such an embodiment may include eyeglasses 
having lenses that are arranged to provide the graphical dis 
play close to the user's eye as part of a "head-mountable 
display” that allows the users to interact in real time with an 
augmented, or virtual, reality. Such an embodiment may 
include the entirety of the computing system within the wear 
able device (i.e., the eyeglasses) itself and/or may be net 
worked with other computer systems. Other examples and 
variations, some of which are discussed herein, are possible 
as well. 

0008. In one aspect, an example system may include a 
non-transitory computer-readable medium and program 
instructions stored on the non-transitory computer-readable 
medium and executable by a processor to: (i) maintain an 
attribute-association database comprising data for a set of 
data items, wherein the data for a given one of the data items 
specifies for each of one or more attributes from a set of 
attributes, (a) an associative value that indicates an associa 
tion between the attribute and the data item, and (b) a tempo 
ral-decay value; (ii) detect an event, wherein the event is 
associated with one or more event attributes, wherein the 
event attributes are from the set of attributes; (iii) determine a 
relevance of a given one of the data items to the detected event 
based on a selected one or more of (a) the associative values 
that indicate the association between the event attributes and 
the given data item and (b) the temporal-decay values; (iv) 
select at least one data item, wherein the at least one data item 
is selected from a set of the data items based on the respective 
relevancies of the data items in the set; and (v) provide an 
indication of the at least one selected data item via at least one 
output device. 
0009. In another aspect, an example system may include: 
(i) means for maintaining an attribute-association database 
comprising data for a set of data items, wherein the data for a 
given one of the data items specifies for each of one or more 
attributes from a set of attributes, (a) an associative value that 
indicates an association between the attribute and the data 
item, and (b) a temporal-decay value; (ii) means for detecting 
an event, wherein the event is associated with one or more 
event attributes, wherein the event attributes are from the set 
of attributes; (iii) means for determining a relevance of a 
given one of the data items to the detected event based on a 
selected one or more of (a) the associative values that indicate 
the association between the event attributes and the given data 
item and (b) the temporal-decay values; (iv) means for select 
ing at least one data item, wherein the at least one data item is 
selected from a set of the data items based on the respective 
relevancies of the data items in the set; and (v) means for 
providing an indication of the at least one selected data item 
via at least one output device. 
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0010. In another aspect, an example computer-imple 
mented method may involve: (i) maintaining an attribute 
association database comprising data for a set of data items, 
wherein the data for a given one of the data items specifies for 
each of one or more attributes from a set of attributes, (a) an 
associative value that indicates an association between the 
attribute and the data item, and (b) a temporal-decay value; 
(ii) detecting an event, wherein the event is associated with 
one or more event attributes, wherein the event attributes are 
from the set of attributes; (iii) determining a relevance of a 
given one of the data items to the detected event based on a 
selected one or more of (a) the associative values that indicate 
the association between the event attributes and the given data 
item and (b) the temporal-decay values; (iv) selecting at least 
one data item, wherein the at least one data item is selected 
from a set of the data items based on the respective relevancies 
of the data items in the set; and (v) providing an indication of 
the at least one selected data item via at least one output 
device. 

0011. In another aspect, an example system may include a 
non-transitory computer-readable medium and program 
instructions stored on the non-transitory computer-readable 
medium and executable by a processor to: (i) maintain an 
attribute-association database comprising data for a set of 
data items, wherein the set of data items comprises a calendar 
event, and wherein the data for the calendar event specifies, 
for a name attribute, (a) an associative value that indicates an 
association between the name attribute and the calendar 
event, and (b) a temporal-decay value; (ii) detect a face in 
received media; (iii) determine contact data that corresponds 
to the detected face, wherein the contact data includes at least 
the name attribute; (iv) determine a relevance of the calendar 
event to the detected face based on a selected one or more of 
(a) the associative value that indicates the association 
between the name attribute and the calendar event and (b) the 
temporal-decay value; (v) select the calendar event based on 
the relevance of the calendar event; and (vi) provide a visual 
indication of the calendar event via at least one graphical 
display. 
0012. In another aspect, an example system may include: 

(i) means for maintaining an attribute-association database 
comprising data for a set of data items, wherein the set of data 
items comprises a calendar event, and wherein the data for the 
calendar event specifies, for a name attribute, (a) an associa 
tive value that indicates an association between the name 
attribute and the calendar event, and (b) a temporal-decay 
value; (ii) means for detecting a face in received media; (iii) 
means for determining contact data that corresponds to the 
detected face, wherein the contact data includes at least the 
name attribute; (iv) means for determining a relevance of the 
calendar event to the detected face based on a selected one or 
more of (a) the associative value that indicates the association 
between the name attribute and the calendar event and (b) the 
temporal-decay value; (V) means for selecting the calendar 
event based on the relevance of the calendar event; and (vi) 
means for providing a visual indication of the calendar event 
via at least one graphical display. 
0013. In another aspect, an example computer-imple 
mented method may involve: (i) maintaining an attribute 
association database comprising data for a set of data items, 
wherein the set of data items comprises a calendar event, and 
wherein the data for the calendar event specifies, for a name 
attribute, (a) an associative value that indicates an association 
between the name attribute and the calendar event, and (b) a 
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temporal-decay value; (ii) detecting a face in received media; 
(iii) determining contact data that corresponds to the detected 
face, wherein the contact data includes at least the name 
attribute; (iv) determining a relevance of the calendar event to 
the detected face based on a selected one or more of (a) the 
associative value that indicates the association between the 
name attribute and the calendar event and (b) the temporal 
decay value; (v) selecting the calendar event based on the 
relevance of the calendar event; and (vi) providing a visual 
indication of the calendar event via at least one graphical 
display. 
0014. These as well as other aspects, advantages, and 
alternatives, will become apparent to those of ordinary skill in 
the art by reading the following detailed description, with 
reference where appropriate to the accompanying drawings. 

BRIEF DESCRIPTION OF THE FIGURES 

0015 FIG. 1A shows a first view of an example wearable 
computing system in accordance with an example embodi 
ment. 

0016 FIG. 1B shows a second view of the example wear 
able computing system shown in FIG. 1A. 
0017 FIG. 2A shows a simplified block diagram of an 
example wearable computing device. 
0018 FIG. 2B shows a simplified block diagram depicting 
components of an example computing system. 
0019 FIG. 3A shows a flowchart depicting a first example 
method for presentation of data items based on prioritized 
associations. 
(0020 FIGS. 3B-3G each show a flowchart depicting fur 
ther optional aspects of example methods for presentation of 
data items based on prioritized associations. 
0021 FIG. 4 shows a flowchart depicting a second 
example method for presentation of data items based on pri 
oritized associations. 
0022 FIG. 5 shows a functional block diagram of an 
example computing system in accordance with an example 
embodiment. 
0023 FIG. 6 shows a simplified depiction of an attribute 
association database in accordance with an example embodi 
ment. 

0024 FIG. 7 shows an example temporal-decay value 
chart in accordance with an example embodiment. 
0025 FIG. 8 shows an example associative value chart in 
accordance with an example embodiment. 
0026 FIG. 9 shows tables containing example data-item 
relevance values inaccordance with an example embodiment. 

DETAILED DESCRIPTION 

0027. In the following detailed description, reference is 
made to the accompanying figures, which form a part thereof. 
In the figures, similar symbols typically identify similar com 
ponents, unless context dictates otherwise. The illustrative 
embodiments described in the detailed description, figures, 
and claims are not meant to be limiting. Other embodiments 
may be utilized, and other changes may be made, without 
departing from the spirit or scope of the Subject matter pre 
sented herein. It will be readily understood that the aspects of 
the present disclosure, as generally described herein, and 
illustrated in the figures, can be arranged, Substituted, com 
bined, separated, and designed in a wide variety of different 
configurations, all of which are contemplated herein. 
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1. Overview 

0028 Modern portable computing systems, including 
wearable computing systems, are commonly limited, at least 
in one respect, by the manner in which they access computer 
data. For example, common methods for accessing data 
involve the user accessing the data by way of filename (forc 
ing the user to recall the name of the file) and the user brows 
ing data files (forcing the user to scan a list and recognize the 
name of the file). While these methods do not require many 
computing resources and are easy to implement by comput 
ing system designers/coders, they require that the user carry 
out essentially the entirety of certain memory and recall func 
tions associated with accessing a given data file. 
0029. The disclosure herein generally relates to methods 
involving a computing system detecting an event and then 
automatically recalling, and indicating to a user, a data item 
that is associated with the detected event. The data items may 
be presented to the user based on prioritization of attributes 
associated with the data items. The methods disclosed herein 
may be carried out by a wearable computing system and, 
accordingly, the event may be detected based, at least in part, 
on various environmental information, sensory information, 
input data from various input devices, and/or data collected 
by various sensors of the wearable computing system. In turn, 
the data item associated with the detected event may be indi 
cated to the user by way of a head-mountable display that is 
part of the wearable computing system. 
0030. As a non-limiting, contextual example of a situation 
in which the methods disclosed herein may be implemented, 
consider a user of a wearable-computing system that is at a 
Social function, for example a baseball game. The wearable 
computing system may recognize, based on various input 
data, the face of a work acquaintance that is also a friend of the 
user. The wearable-computing system may then present to the 
user one or more of various pictures and/or emails form the 
user based on how the user has interacted with the pictures 
and/or emails in the past. For example, the wearable-comput 
ing system may present to the user a picture of the user and the 
friend that was taken at the last baseball game the user 
attended, and that was recently accessed by the user, as 
opposed to a picture of the friend that is the friends work 
directory photo. As another example, the wearable-comput 
ing system may present to the user the last-accessed social 
e-mail (as opposed to work-related e-mail) received from the 
friend given that the wearable-computing system has recog 
nized the friend in a Social context (as opposed to a work 
context). This is but one high-level overview of possible 
functionality of the disclosed method that should not be taken 
to be limiting. 
0031. Further, it should be understood, that the disclosure 
herein does not necessarily require a wearable computing 
system, and could be carried out by any other Suitable com 
puting system. Thus, although reference may be made to a 
wearable computing system herein, this is for purposes of 
example and explanation only, and should not be taken to be 
limiting. 
0032. Further, the disclosure herein generally involves 
methods that enable a computing system to store and recall 
data items in a manner that mimics, in at least Some aspects, 
memory and recall cognitive functions of the human brain. 
For example, in one aspect, the disclosed methods may 
involve associating an associative value with respective 
attributes of a given data item. As discussed further below, 
Such an associative value may vary with time; for instance, it 
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may increase upon accessing the data item based on the 
attribute, or it may decrease, over time, upon not accessing the 
data item based on the attribute. The associative value may be 
increased and/or decreased based on, for example, the man 
ner, quality, and/or nature in which the data item is accessed 
in association with the attribute. 
0033. In another aspect, the disclosed methods may 
involve associating a temporal-decay value with respective 
attributes of a given data item. As discussed further below, 
Sucha temporal-decay value may vary with time; for instance, 
it may increase upon accessing the data item based on the 
attribute, or it may decrease, over time, upon not accessing the 
data item based on the attribute. Generally, each of the asso 
ciative value and the temporal-decay value may be deter 
mined according to any suitable formula or function. The 
temporal-decay value may be increased and/or decreased 
based on, for example, the time, frequency, and/or regularity 
in which the data item is accessed in association with the 
attribute. The formula or function applied to one of the asso 
ciative value and the temporal-decay value may be different 
and each Such function may be tailored so as to achieve 
desirable memory and recall functionality by the computing 
system. 

2. Example System and Device Architecture 
0034 FIG. 1A depicts an example system 100 for receiv 
ing, transmitting and displaying data. Example system 100 is 
shown in the form of a wearable computing device. While 
FIG. 1A depicts eyeglasses 102 as an example of a wearable 
computing device, other types of wearable computing 
devices could additionally or alternatively be used. As illus 
trated in FIG. 1A, the eyeglasses comprise frame elements 
including lens-frames 104 and 106 and a centerframe support 
108, lens elements 110 and 112, and extending side-arms 114 
and 116. Center frame support 108 and extending side arms 
114 and 116 are configured to secure eyeglasses 102 to a 
user's face via a user's nose and ears, respectively. Each of 
frame elements 104 and 106, frame support 108, and extend 
ing side-arms 114 and 116 may be formed of a solid structure 
of plastic or metal, or may beformed of a hollow structure of 
similar material so as to allow wiring and component inter 
connects to be internally routed through eyeglasses 102. Each 
of lens elements 110 and 112 may be formed of any material 
that can Suitably display a projected image or graphic. Each of 
lens elements 110 and 112 may also be sufficiently transpar 
ent to allow a user to see through the lens element. Combining 
these two features of lens elements 110 and 112 can facilitate 
an augmented reality, or heads-up display, where the pro 
jected image or graphic is Superimposed over a real-world 
view as perceived by the user through lens elements 110 and 
112. 
0035 Extending side-arms 114 and 116 are each projec 
tions that extend away from frame elements 104 and 106, 
respectively, and, in use, are positioned behinda user's ears to 
secure eyeglasses 102 to the user. Extending side-arms 114 
and 116 may further secure eyeglasses 102 to the user by 
extending around a rear portion of the user's head. Addition 
ally or alternatively, for example, the example system may 
connect to or be affixed within a head-mountable helmet 
structure. Other possibilities exist as well. 
0036. The example system may also include an on-board 
computing system 118, a video camera 120, a sensor 122, and 
finger operable touch pads 124, 126. On-board computing 
system 118 is shown to be positioned on extending side-arm 
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114 of eyeglasses 102; however, on-board computing system 
118 may be provided on other parts of eyeglasses 102. On 
board computing system 118 may be configured to receive 
and analyze data from video camera 120 and finger-operable 
touch pads 124 and 126 (and possibly from other sensory 
devices, user interfaces, or both) and generate images for 
output from lens elements 110 and 112. 
0037 Video camera 120 is shown as positioned on extend 
ing side-arm 114 of eyeglasses 102; however, video camera 
120 may be provided on other parts of eyeglasses 102. Video 
camera 120 may be configured to capture images at various 
resolutions or at different frame rates. Many video cameras 
with a small form-factor, Such as those used in cellphones or 
webcams, for example, may be incorporated into example 
system 100. Although FIG. 1A illustrates one video camera 
120, more video cameras may be used, and each may be 
configured to capture the same view, or to capture different 
views. For example, video camera 120 may be forward facing 
to capture at least a portion of the real-world view perceived 
by the user. This forward facing image captured by video 
camera 120 may then be used to generate an augmented 
reality where computer generated images appear to interact 
with the real-world view perceived by the user. 
0038. Sensor 122 is shown mounted on extending side 
arm 116 of eyeglasses 102; however, sensor 122 may be 
provided on other parts of eyeglasses 102. Sensor 122 may 
include one or more of a gyroscope or an accelerometer, for 
example. Other sensing devices may be included within sen 
sor 122 or other sensing functions may be performed by 
sensor 122. 
0039 Finger-operable touch pads 124 and 126 are shown 
mounted on extending side-arms 114 and 116 of eyeglasses 
102. Each offinger-operable touch pads 124 and 126 may be 
used by a user to input commands. Finger-operable touch 
pads 124 and 126 may sense at least one of a position and a 
movement of a finger via capacitive sensing, resistance sens 
ing, or a surface acoustic wave process, among other possi 
bilities. Finger-operable touch pads 124 and 126 may be 
capable of sensing finger movement in a direction parallel or 
planar to the pad surface, in a direction normal to the pad 
Surface, or both, and may also be capable of sensing a level of 
pressure applied. Finger-operable touch pads 124 and 126 
may be formed of one or more translucent or transparent 
insulating layers and one or more translucent or transparent 
conducting layers. Edges of finger-operable touch pads 124 
and 126 may be formed to have a raised, indented, or rough 
ened Surface, so as to provide tactile feedback to a user when 
the user's finger reaches the end offinger-operable touchpads 
124 and 126. Each offinger-operable touchpads 124 and 126 
may be operated independently, and may provide a different 
function. 

0040 FIG. 1B depicts an alternate view of example sys 
tem 100 of FIG. 1A. As shown in FIG. 1B, lens elements 110 
and 112 may act as display elements. Eyeglasses 102 may 
include a first projector 128 coupled to an inside surface of 
extending side-arm 116 and configured to project a display 
130 onto an inside surface of lens element 112. Additionally 
or alternatively, a second projector 132 may be coupled to an 
inside Surface of extending side-arm 114 and configured to 
project a display 134 onto an inside surface of lens element 
110. 

0041 Lens elements 110 and 112 may act as a combiner in 
a light projection system and may include a coating that 
reflects the light projected onto them from projectors 128 and 
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132. In some embodiments, a special coating may not be used 
(e.g., when projectors 128 and 132 are scanning laser 
devices). 
0042. In alternative embodiments, other types of display 
elements may also be used. For example, lens elements 110 
and 112 themselves may include: a transparent or semi-trans 
parent matrix display, Such as electroluminescent display or a 
liquid crystal display, one or more waveguides for delivering 
an image to the user's eyes, or other optical elements capable 
of delivering an in focus near-to-eye image to the user. A 
corresponding display driver may be disposed within frame 
elements 104 and 106 for driving such a matrix display. 
Alternatively or additionally, a laser or LED source and scan 
ning system could be used to draw a raster display directly 
onto the retina of one or more of the user's eyes. Other 
possibilities exist as well. 
0043 FIG. 2A illustrates a simplified block diagram of an 
example wearable-computing device. In one system 200, a 
device 202 communicates using a communication link 204 
(e.g., a wired or wireless connection) to a remote device 206. 
Device 202 may be any type of device that can receive data 
and display information corresponding to or associated with 
the data. For example, device 202 may be a heads-up display 
system, such as eyeglasses 102 described with reference to 
FIGS. 1A and 1B. 

0044 Thus, device 202 may include display system 208 
comprising a processor 210 and a display 112. Display 112 
may be, for example, an optical see-through display, an opti 
cal see-around display, or a video see-through display. Pro 
cessor 210 may by any type of processor, Such as a micropro 
cessor or a digital signal processor, for example. Device 202 
may further include on-board data storage. Such as memory 
214 coupled to processor 210. Memory 214 may store soft 
ware that can be accessed and executed by processor 210, for 
example. 
0045 Remote device 206 may be any type of computing 
device or transmitter including a laptop computer, a mobile 
telephone, a network server, etc., that is configured to transmit 
data to device 202. Remote device 206 and device 202 may 
contain hardware to enable communication link 204. Such as 
processors, transmitters, receivers, antennas, etc. 
0046. In FIG. 2A, communication link 204 is illustrated as 
a wireless connection; however, wired connections may also 
be used. For example, communication link 204 may be a 
wired link via a serial bus such as a universal serial bus or a 
parallel bus. Such a wired connection may be a proprietary 
connection as well. Communication link 204 may also be a 
wireless connection that uses, e.g., Bluetooth R radio technol 
ogy, communication protocols described in IEEE 802.11 (in 
cluding any IEEE 802.11 revisions), Cellular technology 
(such as GSM, CDMA, UMTS, EV-DO, WiMAX, or LTE), 
or Zigbee R technology, among other possibilities. Remote 
device 206 may be accessible via the Internet and may com 
prise a computing cluster associated with a particular web 
service (e.g., Social-networking, photo sharing, address book, 
etc.). 
0047. With reference again to FIGS. 1A and 1B, recall that 
example system 100 may include, or may otherwise be com 
municatively coupled to, a computing system Such as com 
puting system 118. Such a computing system may take the 
form of example computing system 250 as shown in FIG.2B. 
Additionally, one, or each, of device 202 and remote device 
206 may take the form of computing system 250. 
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0048 Computing system 250 may include at least one 
processor 256 and system memory 258. In an example 
embodiment, computing system 250 may include a system 
bus 264 that communicatively connects processor 256 and 
system memory 258, as well as other components of comput 
ing system 250. Depending on the desired configuration, 
processor 256 can be any type of processor including, but not 
limited to, a microprocessor (LLP), a microcontroller (LLC), a 
digital signal processor (DSP), or any combination thereof. 
Furthermore, system memory 258 can be of any type of 
memory now known or later developed including but not 
limited to volatile memory (such as RAM), non-volatile 
memory (such as ROM, flash memory, etc.) or any combina 
tion thereof. 
0049. An example computing system 250 may include 
various other components as well. For example, computing 
system 250 includes an A/V processing unit 254 for control 
ling graphical display 252 and speaker 253 (via A/V port 
255), one or more communication interfaces 258 for connect 
ing to other computing devices 268, and a power Supply 262. 
Graphical display 252 may be arranged to provide a visual 
depiction of various input regions provided by user-interface 
200, such as the depiction provided by user-interface graphi 
cal display 210. Note, also, that user-interface 200 may be 
compatible with one or more additional user-interface 
devices 261 as well. 
0050. Furthermore, computing system 250 may also 
include one or more data storage devices 266, which can be 
removable storage devices, non-removable storage devices, 
or a combination thereof. Examples of removable storage 
devices and non-removable storage devices include magnetic 
disk devices such as flexible disk drives and hard-disk drives 
(HDD), optical disk drives such as compact disk (CD) drives 
or digital versatile disk (DVD) drives, solid state drives 
(SSD), and/or any other storage device now known or later 
developed. Computer storage media can include Volatile and 
nonvolatile, removable and non-removable media imple 
mented in any method or technology for storage of informa 
tion, such as computer readable instructions, data structures, 
program modules, or other data. For example, computer Stor 
age media may take the form of RAM, ROM, EEPROM, flash 
memory or other memory technology, CD-ROM, digital ver 
satile disks (DVD) or other optical storage, magnetic cas 
settes, magnetic tape, magnetic disk storage or other mag 
netic storage devices, or any other medium now known or 
later developed that can be used to store the desired informa 
tion and which can be accessed by computing system 250. 
0051. According to an example embodiment, computing 
system 250 may include program instructions that are stored 
in system memory 258 (and/or possibly in another data-stor 
age medium) and executable by processor 256 to facilitate the 
various functions described herein including, but not limited 
to, those functions described with respect to FIGS. 3A-3G 
and FIG. 4. Although various components of computing sys 
tem 250 are shown as distributed components, it should be 
understood that any of Such components may be physically 
integrated and/or distributed according to the desired con 
figuration of the computing system. 

3. Example Methods 
0052 FIG.3A shows a flowchart depicting a first example 
method 300 for presenting data items based on prioritized 
associations. As discussed further below, aspects of example 
method 300 may be carried out by any suitable computing 
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system, or any suitable components thereof. Example method 
300 begins at block 302 with the computing system maintain 
ing an attribute-association database comprising data for a set 
of data items, wherein the data for a given one of the data 
items specifies for each of one or more attributes from a set of 
attributes, (a) an associative value that indicates an associa 
tion between the attribute and the data item, and (b) a tempo 
ral-decay value. At block 304, the computing system detects 
an event, where the event is associated with one or more event 
attributes, where the event attributes are from the set of 
attributes. At block 306, the computing system determines a 
relevance of a given one of the data items to the detected event 
based on a selected one or more of (a) the associative values 
that indicate the association between the attributes and the 
given data item and (b) the temporal-decay values. At block 
308, the computing system selects at least one data item, 
where the at least one data item is selected from a set of the 
data items based on the respective relevancies of the data 
items in the set. At block 310, the computing system provides 
an indication of the at least one selected data item via at least 
one output device. Each of the blocks shown with respect to 
FIG. 3A are discussed further below. 

0053 FIGS. 3B-3G each show a flowchart depicting fur 
ther optional aspects of example methods for presentation of 
data items based on prioritized associations. Each of the 
blocks shown with respect to FIGS. 3B-3G are discussed 
further below. 

0054 FIG. 4 shows a flowchart depicting a second 
example method 400 for presenting data items based on pri 
oritized associations. Example method 400 begins at block 
402 with maintaining an attribute-association database com 
prising data for a set of data items, where the set of data items 
comprises a calendar event, and where the data for the calen 
dar event specifies, for a name attribute, (a) an associative 
value that indicates an association between the name attribute 
and the calendar event, and (b) a temporal-decay value. At 
block 404, the computing system detects a face in received 
media. At block 406, the computing system determines con 
tact data that corresponds to the detected face, where the 
contact data includes at least the name attribute. At block 408, 
the computing system determines a relevance of the calendar 
event to the detected face based on a selected one or more of 
(a) the associative value that indicates the association 
between the name attribute and the calendar event and (b) the 
temporal-decay value. At block 410, the computing system 
selects the calendar event based on the relevance of the cal 
endar event. And at block 412, the computing system pro 
vides a visual indication of the calendar event via at least one 
graphical display. Each of the blocks shown with respect to 
FIG. 4 are discussed further below. 

0055 FIG. 5 shows a functional block diagram of example 
computing system 500 in accordance with an example 
embodiment. Example computing system 500 is shown as 
including example functional components that may be used 
for carrying out aspects of the various methods described with 
respect to FIGS. 3A-3G and FIG. 4. As such, aspects of the 
various methods described with respect to FIGS. 3A-3G and 
FIG.4 may be carried out by example computing system 500. 
Computing system 500 may also include any of those ele 
ments, devices, or functional components described with 
respect to computing system 250 as shown in FIG. 2B. Fur 
ther, computing system 500 may be implemented as part of a 
system that includes a heads-up display, such as eyeglasses 
102 described with reference to FIGS. 1A and 1B. Example 
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computing system 500 is discussed further below in accor 
dance with FIGS 3A-3G and FIG. 4. 
0056 a. The First Example Method 
0057 i. Maintain Attribute-Association Database 
0058 Example method 300 begins at block 302 with com 
puting system 500 maintaining attribute-association database 
506. Attribute-association database 506 may include data for 
a set of data items 506A, where the data for a given one of the 
data items specifies for each of one or more attributes from a 
set of attributes 506B, (a) an associative value that indicates 
an association between the attribute and the data item, and (b) 
a temporal-decay value. FIG. 6 shows a simplified depiction 
of an attribute-association database table 600 in accordance 
with an example embodiment. Attribute-association database 
506 may store data in a table such as attribute-association 
database table 600. Attribute-association database table 600 
includes data-items 602 including data items 1-5 (which data 
items may take various forms), attributes 604 including 
attributes 1-5, and, for each entry in the database, an attribute 
value 606, an associative value 608, and a temporal-decay 
value 610. Attribute-association database table 600 is shown 
for purposes of example and explanation only, and should not 
be taken to be limiting. Attribute-association database 506 
may store data in ways other than that shown by attribute 
association database table 600. 
0059 Generally, data items 1-5 may be any desired type of 
data. For example, a given data item may be a multimedia 
data object. Such as at least one of a picture file, a video file, 
an audio file, a word-processing file, and an e-mail file. Other 
examples of multimedia-data objects may exist as well. 
Although the data objects are described in this respect as 
“multimedia' data objects, this is for purposes of clarity, 
example, and explanation only, and should not be taken to be 
limiting. The term “multimedia' in this context is intended to 
mean any data object that may be displayed, played, shown, 
or otherwise indicated to a user. Other examples of multime 
dia-data objects exist as well. 
0060. As another example, a given data item may be a data 
pointer that specifies the location of at least one data object, 
Such as any of those multimedia-data objects described 
above. For instance, the data item stored in attribute-associa 
tion database table 600 may point to the location at which a 
given data object is stored in a local, or non-local (i.e., net 
worked), storage device. Such a data pointer may be a uni 
form resource locator (URL), or web address, or may other 
wise identify a data item stored on the Internet. In this way, 
access of attribute-association database table 600, and refer 
ence to a relevant one of data items 1-5, may provide com 
puting system 500 with the necessary information to locate 
and, ultimately retrieve, a given data object. 
0061. In turn, attributes 1-5 may be any characteristic, 

trait, or quality of a given data item. Many examples of Such 
attributes may exist and may include not only attributes asso 
ciated with the data item itself (i.e., file name, file size, data of 
creation, etc.) but may also include other various types of 
metadata that describes the content, nature, or other contex 
tual information associated with the data item. Examples of 
Such attributes that may be associated with a data item that is 
a photo may include, without limitation, a name of an indi 
vidual (e.g., the name of an individual in the photo), a location 
(e.g., the location at which the photo was taken), a time (e.g., 
the time at which the photo was taken), an event (e.g., an event 
during which a photo was taken), and a temperature (e.g., a 
temperature at the time/location the photo was taken). 
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0062) Examples of such attributes that may be associated 
with a data item that is a word-processing file may include a 
name of an individual (e.g., the name of an individual that 
created the word-processing file and/or the name of an indi 
vidual that last edited the word-processing file), a time (e.g., 
the time that the word-processing file was created and/or the 
time that the file was last edited), a length (e.g., the number of 
pages and/or number words contained in the word-processing 
file), a project (e.g., a project that the word-processing file 
was created for or in association with), and a workgroup (e.g., 
a group of individuals that may be interested in, or otherwise 
associated with, the word-processing file). 
0063. It should be understood that the examples of the 
photo and word-processing file provided above, including 
example attributes thereof, are provided for purposes of 
example and explanation only. Other examples of data items 
certainly exist, as do other examples of attributes. 
0064 More generally, any of attributes 1-5 may be any 
type of environmental attribute relating to a user's environ 
ment (i.e., Surroundings, situation, or condition). Examples of 
Such environmental attributes may include a time attribute, a 
location attribute, a temperature attribute, a motion attribute, 
and an audio attribute. Other examples of environmental 
attributes may exist. 
0065. Alternatively, any of attributes 1-5 may be any type 
of data-processed attribute that is generated, by computing 
system 500, based on an analysis of a given data item. That is, 
computing-system 500 may be configured to analyze (using 
any suitable technology including, but not limited to, facial 
recognition technologies, speech-recognition technologies, 
etc.) a given data item and determine various characteristics 
of the given data item, at least some of which may then be 
associated with the given data item as attributes. 
0.066 Further, any of attributes 1-5 may be any type of 
computing-usage attribute. Such an computing-usage 
attribute may include an access history of the given data item, 
where the access history indicates, for example, at least one of 
a number of times computing system 500 previously accessed 
the given data item, a frequency with which computing sys 
tem 500 previously accessed the given data item, an amount 
of time since computing system 500 last accessed the given 
data item, a number of times computing system 500 previ 
ously accessed the given data item in association with an 
attribute of the detected event, and an access-quality metric of 
the latest access of the given data item. 
0067. The access-quality metric may include at least one 
of a duration of the access of the given data item, a purpose of 
the access of the given data item, and/or a computing-context 
of the access of the given data item. Accordingly, an access 
quality metric may provide an indication of the importance of 
a data item by providing a quantization of, for example, the 
relevance, significance, and/or nature of the latest access of 
the data item. Thereby, for example, data items that have been 
accessed in a given manner may be more strongly associated 
with a given attribute relative to those data items that have not 
been accessed in Such a manner. 
0068. The examples of attributes set forth above are but a 
few of the many potential examples of attributes that may be 
associated with data items. Those of skill in the art will 
appreciate that many other types of attributes, and/or meta 
data, may be associated with data items in accordance with 
the disclosure contained herein. Further, those of skill in the 
art will appreciate that multiple similar attributes may be 
present in attribute-association database table 600. That is, 



US 2016/026717.6 A1 

multiple attributes may be, for example, a name of an indi 
vidual, and accordingly, more than one name may be associ 
ated with a given data item. 
0069. As shown, each entry in attribute-association data 
base table 600 includes information including an attribute 
value 606, an associative value 608, and a temporal-decay 
Value 610. Such information may, among other things, pro 
vide an indication of the extent of association of a given 
attribute with a given data item. 
0070 Attribute value 606 may be any particular instance 
of the applicable attribute, such as any of the attributes dis 
cussed above. For example, in the event that attribute 5 is the 
name of an individual, attribute value 606 may be the actual 
name of the individual (e.g., the individual’s full name “John 
Smith, the individual's first name “John, or the individual’s 
last name "Smith'). In the event that attribute 5 is a length of 
a multimedia data-object, attribute value 606 may be one of 
various lengths that may be relevant to the multimedia data 
object (e.g., the number of words, characters, or pages in a 
word-processing document; or the amount of time in a video 
or audio file). 
(0071. The examples of attribute values set forth above are 
but a few of the many potential examples of attribute values 
that may be associated with data items. Those of skill in theart 
will appreciate that many other types of attribute values may 
be associated with data items in accordance with the disclo 
Sure contained herein. 
0072 Each entry in attribute-association database table 
600 also includes an associative value, such as associative 
value 608. Such an associative value may provide, for 
example, a measure of the manner, quality, and/or nature in 
which the data item is accessed based on the attribute. As a 
general matter, upon initially associating a given attribute 
with a given data item, the associative value may be set to a 
default-associative value. In an embodiment, associating a 
given attribute with a given data item may involve setting the 
associative value to a non-zero default-associative value. 
Thereafter, as will be discussed further below, the associative 
Value may vary in time according to various considerations 
including, for example, an access history of the data item. 
Generally, the associative value may decrease at a pre-deter 
mined rate over a period of time during which the given data 
item is not accessed. Then, upon access of the given data item, 
the associative value may be set to an accessed-item associa 
tive value. 
0073. Each entry in attribute-association database table 
500 also includes a temporal-decay value 610. Such a tem 
poral-decay value may provide, for example, a quantitative 
measure of the time, frequency, and/or regularity in which the 
data item is accessed based on the attribute. As a general 
matter, upon initially associating a given attribute with a 
given data item, the temporal-decay value may be set to a 
default-temporal-decay value. In an embodiment, associating 
a given attribute with a given data item may involve setting the 
temporal-decay value to a non-zero default-temporal-decay 
value. Thereafter, as will be discussed further below, the 
temporal-decay value may vary in time according to various 
considerations, including, for example, the access history of 
the data item. Generally, the temporal-decay value may 
decrease at a pre-determined rate over a period of time during 
which the given data item is not accessed. 
0074 Then, upon access of the given data item, the tem 
poral-decay value may be set to an accessed-item temporal 
decay value. 
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0075) While certain aspects of determining each of the 
associative value and the temporal-decay value may be simi 
lar, other aspects may not be similar. For instance, each may 
similarly decrease over a period of time during which the first 
data item is not accessed by computing system 500. However, 
the formula, algorithm, or calculation by which the associa 
tive value and the temporal-decay value are determined may 
Vary significantly. Examples of the determination of the asso 
ciative value and the temporal-decay value are discussed fur 
ther below. 

0076) Now, with reference to FIG. 3B, a further aspect of 
the methods disclosed herein may include example method 
320, which may be carried out in addition to, or instead of, 
certain aspects the methods described herein. Method 320 
includes block 322, where computing system 500 automati 
cally respectively associates one or more attributes from set of 
attributes 604 with each data item 602. At block 324, after 
automatically respectively associating one or more attributes 
604 with each data item 602, computing system 500 provides 
an indication of at least one attribute associated with at least 
one data item. After providing the indication of the at least one 
attribute associated with at least one data item, computing 
system 500 may carry out either, or both of the functions 
shown with respect to blocks 326A and 326B. At block 326A, 
computing system 500 may receive a user-input indicating a 
modification of the at least one attribute. And at block 326B, 
computing system 500 may receive a user-input indicating an 
association of at least one additional attribute from set of 
attributes 604 with the data item. 
I0077. At block 322, computing system 500 automatically 
respectively associates one or more attributes from set of 
attributes 604 with each data item 602. With reference to FIG. 
5. Such an association may be performed by association mod 
ule 508. In an embodiment, associating a given attribute with 
a given data item may include generating non-zero (or non 
null) data in a cell of attribute-association database table 600 
that corresponds to each of the given data item and the 
attribute. For example, with reference to attribute-association 
database table 600, the cell associated with data item 3 and 
attribute 3 contains no data. Accordingly, it may be inferred 
that no association exists between data item 3 and attribute 3. 
However, the cell associated with data item 2 and attribute 3, 
contains non-zero (or non-null) values for each of the 
attribute value 606, associative value 608, and temporal-de 
cay value 610 fields. Accordingly, it may be inferred that an 
association exists between data item 2 and attribute 3, and the 
values of each of attribute value 606, associative value 608, 
and temporal-decay value 610 provide an indication of the 
extent of that association. Specifically, data item 2 and 
attribute 3 are shown as having an association that includes an 
associative value of 4 and a temporal-decay value of 3. 
0078. As another example, the cell associated with data 
item 4 and attribute 2, also contains non-zero (or non-null) 
values for each of the attribute value 606, associative value 
608, and temporal-decay value 610 fields. Accordingly, it 
may be inferred that an association exists between data item 
4 and attribute 2. Specifically, data item 4 and attribute 2 are 
shown as having an association that includes an associative 
value of 5 and a temporal-decay value of 5. In at least this 
respect, the association between data item 4 and attribute 2 
may be considered stronger than the association between data 
item 2 and attribute 3. 
I0079 At block 324, after automatically respectively asso 
ciating one or more attributes 604 with each data item 602, 
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computing system 500 provides an indication of at least one 
attribute associated with at least one data item. Computing 
system 500 may provide such an indication of the at least one 
attribute by way of output device 516, which is coupled to 
output interface 514. Output interface 514 may be, for 
example and without limitation, a graphical display Such as 
graphical display 252 shown with respect to computing sys 
tem 250. Further, in an embodiment, output device 516 may 
include aheads-up display Such as that described with respect 
FIGS. 1A and 1B. The indication of the at least one attribute 
may be provided as part of a graphical user interface (GUI), or 
other management interface, that enables the user to observe 
and interact with the indicated attribute. 

0080 Accordingly, at block 326A, computing system 500 
may receive a user-input indicating a modification of the at 
least one attribute. The user may provide Such an input by 
using any one of input sources 502, or by using a user 
interface device 261 as described with respect to computing 
system 250. As one example, the user may eliminate (remove) 
the association between a given indicated attribute and a 
respective data item. As another example, the user may 
increase the association between the given indicated attribute 
and a respective data item, perhaps by causing the computing 
system to assign a higher value to the associative value of the 
indicated attribute and respective data item. As another 
example, the user may decrease the association between the 
given indicated attribute and a respective data item, perhaps 
by causing the computing system to assign a lower value to 
the associative value of the indicated attribute and respective 
data item. 

0081 Alternatively, or in addition to, block326A, at block 
326B, computing system 500 may receive a user-input indi 
cating an association of at least one additional attribute from 
set of attributes 604 with the data item. For example, in the 
event that association module 508 fails to associate every 
attribute that the user desires to have associated with the data 
item, the user may manually cause a given attribute to be 
associated with the data item. Thus, by utilizing those func 
tions described with respect to block 326A and 326B, the 
systems and methods described herein provide an attribute 
relationship-management system whereby association mod 
ule 508 may automatically associate attributes with data 
items and whereby a user may manually modify, or Supple 
ment, the associations automatically made by association 
module 508. 

0082. Thus, in an embodiment, computing system 500 
may associate one or more attributes with a given data item by 
setting the associative value and/or the temporal-decay value 
equal to a non-Zero default value. Further, computing system 
500 may associate the one or more attributes from the set of 
attributes, respectively, with each data item, where associat 
ing the one or more attributes from the set of attributes, 
respectively, with each data item includes at least one of 
automatically associating the one or more attributes with each 
data item and receiving a user-input indicating that the one or 
more attributes is associated with each data item, and where 
the one or more attributes from the set of attributes is at least 
one of an environmental attribute comprising at least one of a 
time attribute, a location attribute, a temperature attribute, a 
motion attribute, and an audio attribute, a data-processed 
attribute generated based on an analysis of each data item, and 
a computing-usage attribute based on at least an access his 
tory of each data item. 
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I0083. In an embodiment, computing system 500 may store 
one or more data items in local data storage, and/or may store 
one or more data items in network-based data storage. Com 
puting system 500 may store the data items in various storage 
locations based on the attributes associated with the data item. 
For example, computing system 500 may select a data-Stor 
age location for at least one data item from set of data items 
602 based on the respective temporal-decay value of the one 
or more attributes of the at least one data item and the respec 
tive associative value of the one or more attributes of the at 
least one data item. The selected data-storage location may be 
at least one of random access memory (RAM) (e.g., system 
memory 258 shown in FIG. 2B), a local data-storage device 
(e.g., one of storage devices 266 shown in FIG. 2B), and a 
network-based data-storage device (e.g., a storage device 
contained in remote device 206 as shown in FIG. 2A). After 
selecting Such a storage device, computing system 500 may 
cause the at least one data item to be stored in the selected 
data-storage location. As a general matter, data items that 
have a relatively large number of strongly associated 
attributes may be stored in RAM or a local data-storage 
device for relatively quick access; alternatively, data items 
that have a relatively small number of strongly associated 
attributes may be stored in a network-based data-storage 
device. 

I0084. Now, with reference to FIG. 3C, a further aspect of 
the methods disclosed herein may include example method 
330, which may be carried out in addition to, or instead of 
certain aspects of the methods described herein. Method 330 
includes block 332, where, for at least one data item from set 
of data items 602, computing system 500 sets the temporal 
decay value of one or more attributes of the at least one data 
item equal to a default-temporal-decay value. And at block 
334, computing system 500 decreases the temporal-decay 
value of the one or more attributes of the at least one data item 
at a pre-determined rate over a period of time during which 
the first data item is not accessed by computing system 500. 
The pre-determined rate may be one of for example and 
without limitation, a linear rate of decay and an exponential 
rate of decay. 
0085. At block 332, for at least one data item from set of 
data items 602, computing system 500 sets the temporal 
decay value of one or more attributes of the at least one data 
item equal to a default-temporal-decay value. For purposes of 
example and explanation, FIG. 7 shows an example temporal 
decay-value chart 700 in accordance with an example 
embodiment. Temporal-decay-value chart 700 shows, along 
the vertical axis, an example temporal-decay value 700A of a 
given attribute for a given data item, and shows, along the 
horizontal axis, time. Thus, as shown in FIG. 7, temporal 
decay value 700A may vary in time. 
I0086. At point 702, computing system 500 associates the 
attribute with the data item by setting temporal-decay value 
700A equal to a default-temporal-decay value. It should be 
understood that the values of temporal-decay value 700A 
shown, or otherwise implied, by temporal-decay-value chart 
700 are for purposes of example and explanation only, and 
further, are not necessarily intended to represent actual, or 
even realistic, temporal-decay values. The depictions con 
tained in temporal-decay-value chart 700 should therefore 
not be taken as limiting. 
I0087. At block 334, computing system 500 decreases tem 
poral-decay value 700A of the one or more attributes of the at 
least one data item at a pre-determined rate over a period of 
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time 708 during which the first data item is not accessed by 
computing system 500. Accordingly, in the example shown 
by temporal-decay-value chart 700, during the time period 
between point 702 and 706, temporal-decay value 700A is 
shown as decreasing according to an approximately exponen 
tial rate 704. It should be understood that the exponential rate 
of decrease shown in FIG. 7 is for purposes of example and 
explanation only and therefore should not be taken to be 
limiting. Computing system 500 may be configured such that 
temporal-decay value 700A decreases according to any desir 
able function, equation, or rate. 
0088 Similarly, for at least one data item from set of data 
items 602, computing system 500 may set the associative 
value of one or more attributes of at least one data item equal 
to a default-associative value. For purposes of example and 
explanation, FIG. 8 shows an example associative-value chart 
800 in accordance with an example embodiment. Associa 
tive-value chart 800 shows, along the vertical axis, an 
example associative value 800A of a given attribute for a 
given data item, and shows, along the horizontal axis, time. 
Thus, as shown in FIG. 8, associative value 800A may vary in 
time. 

0089. At point 802, computing system 500 associates the 
attribute with the data item by setting associative value 800A 
equal to a default-associative value. It should be understood 
that the values of associative value 800A shown, or otherwise 
implied, by associative-value 800 are for purposes of example 
and explanation only, and further, are not necessarily 
intended to represent actual, or even realistic, associative 
values. The depictions contained in associative-value chart 
800 should therefore not be taken as limiting. 
0090 Computing system 500 may decrease associative 
value 800A of the one or more attributes of the at least one 
data item at a pre-determined rate over a period of time 808 
during which the first data item is not accessed by computing 
system 500. Accordingly, in the example shown by associa 
tive-value chart 800, during the time period between point 
802 and 806, associative value 800A is shown as decreasing 
according to an approximately linear rate 804. It should be 
understood that the linear rate of decrease shown in FIG. 8 is 
for purposes of example and explanation only and therefore 
should not be taken to be limiting. Computing system 500 
may be configured such that associative value 800A 
decreases according to any desirable function, equation, or 
rate. 

0091. Now, with reference to FIG. 3D, a further aspect of 
the methods disclosed herein may include example method 
340, which may be carried out in addition to, or instead of 
certain aspects of the methods described herein. Method 340 
includes block 342, where computing system 500 determines 
that temporal-decay value 700A of a given attribute is below 
a temporal-decay-value threshold 712. And at block 344, 
computing system 500 determines that the given attribute is 
not relevant. 

0092. At block 342, computing system 500 determines 
that temporal-decay value 700A of a given attribute is below 
a temporal-decay-value threshold 712. As shown in temporal 
decay-value chart 700 temporal-decay value 700A drops 
below temporal-decay-value threshold 712 at point 714. Tem 
poral-decay-value threshold 712 may be set at any desirable 
value, and may be set depending upon the particular tempo 
ral-decay function according to which temporal-decay value 
700A decreases. As a general matter, temporal-decay-value 
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threshold 712 may be set to be equal to a temporal-decay 
value that suggests that the associated attribute is not relevant 
to the data item. 
0093. Accordingly, at block 344, computing system 500 
determines that the given attribute is not relevant. That is, 
upon temporal-decay value 700 reaching point 718, comput 
ing system 500 may determine that the given attribute is no 
longer relevant to the data item. Accordingly, in attribute 
association database table 600, computing system 500 may 
set all entries in the cell of the given attribute and data item 
equal to Zero (or null) so as to indicate that no association 
between the given attribute and data item exists. Alterna 
tively, computing system 500 may set less than all entries 
(e.g., only the temporal-decay value) in the cell of the given 
attribute and data item equal to Zero (or null). 
0094 Similarly, as shown in associative-value chart 800 
associative value 800A drops below associative-value thresh 
old 812 at point 810 and point 814. Associative-value thresh 
old 812 may be set at any desirable value, and may be set 
depending upon the particular associative value function 
according to which associative value 800A decreases. As a 
general matter, associative-value threshold 812 may be set to 
be equal to an associative value that Suggests that the associ 
ated attribute is not relevant to the data item. 
0095. Upon associative value 800 reaching point 812, 
computing system 500 may determine that the given attribute 
is no longer relevant to the data item. Accordingly, in 
attribute-association database table 600, computing system 
500 may set all entries in the cell of the given attribute and 
data item equal to Zero (or null) So as to indicate that no 
association between the given attribute and data item exists. 
Alternatively, computing system 500 may set less than all 
entries (e.g., only the associative value) in the cell of the given 
attribute and data item equal to Zero (or null). 
(0096. Now, with reference to FIG.3E, a further aspect of 
the methods disclosed herein may include example method 
350, which may be carried out in addition to, or instead of 
certain aspects of the methods described herein. Method 350 
includes block 352, where computing system 500 accesses at 
least one data item from the set of data items. At optional 
block 354A, computing system 500 determines an accessed 
item temporal-decay value based on at least an access history 
of the at least one data item. At block 356A, responsive to 
accessing the at least one data item, computing system 500 
sets the temporal-decay value of each attribute of the at least 
one data item equal to an accessed-item temporal-decay 
value. At optional block 354B, computing system 500 deter 
mines an accessed-item associative value based on at least an 
access history of the at least one data item. At block 356B, 
responsive to accessing the at least one data item, computing 
system 500 sets the associative value of each attribute of the 
at least one data item equal to an accessed-item associative 
value. 
(0097. At block 352, computing system 500 accesses at 
least one data item from the set of data items. Computing 
system 500 may access the data item in accordance with the 
methods described herein, or for any other purpose. For 
example, computing system 500 may open, view, run, read, or 
otherwise execute the data item inaccordance with block 352. 
(0098. At optional block 354A, computing system 500 
determines an accessed-item temporal-decay value based on 
at least an access history of the at least one data item. The 
access history of the data item may include any Suitable piece 
of data or information that describes the manner in which the 
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data item has been used, modified, or otherwise accessed by 
computing system 500. As but a few examples, the access 
history of a given data item may include at least one of a 
number of times the computing system previously accessed 
the at least one data item, a frequency with which the com 
puting system previously accessed the at least one data item, 
an amount of time since the computing system last accessed 
the at least one data item, a number of times the computing 
system previously accessed the at least one data item in asso 
ciation with the attribute, and an access-quality metric of the 
latest access of the at least one data item. As described above, 
the access-quality metric may include at least one of a dura 
tion of the access of the given data item, a purpose of the 
access of the given data item, and/or a computing-context of 
the access of the given data item. 
0099. As one particular example of determining an 
accessed-item temporal-decay value based on an access his 
tory of a data item, consider a data item that is a sales chart. 
Such a sales chart may be used in a series of sales presenta 
tions given by a user. Every time the user access the sales 
chart, the system may not that the sales chart has been 
accessed. Further, the system may note each time that the 
sales chart is accessed in accordance with a "sales presenta 
tion' attribute. Further still, the system may note that the 
presentation is accessed in the presence of certain individuals, 
Such as individuals on a sales team, and therefore the system 
may note that the sales chart is access in accordance with 
certain attributes reflecting the identity of the sales-team indi 
viduals. As a result, the sales presentation may be recalled by 
the system at Some point in the future based on the frequency 
of access, the “sales presentation' attribute (i.e., when in 
future sales presentations), or the identity of the sales-team 
individuals (i.e., when in the presence of such individuals). It 
should be understood that this is only an example and should 
not be taken to be limiting. 
0100. At block 356A, responsive to accessing the at least 
one data item, computing system 500 sets the temporal-decay 
value of each attribute of the at least one data item equal to an 
accessed-item temporal-decay value. In one embodiment, 
computing system 500 may set the temporal-decay value 
equal to a predetermined (or default) accessed-item temporal 
decay value. In another embodiment, computing system 500 
may determine an accessed-item temporal-decay value based 
on at least an access history of the at least one data item in 
accordance with optional block 354A before setting the tem 
poral-decay value of each attribute of the at least one data item 
equal to the accessed-item temporal-decay value. In accor 
dance with Such an embodiment, computing system 500 may 
set the temporal-decay value equal to the accessed-item tem 
poral decay value determined at optional block 354A. For 
example, with reference to FIG. 7, computing system 500 is 
shown as setting temporal-decay value 700A equal to point 
706 and 710, after computing system 500 has accessed an 
associated data item at different points in time. 
0101 Similarly, at optional block 354B, computing sys 
tem500 determines an accessed-item associative value based 
on at least an access history of the at least one data item. The 
access history of the data item may include any suitable piece 
of data or information including that described above with 
respect to optional block 354A. 
0102. As one particular example of determining an 
accessed-item associative value based on at least an access 
history of the at least one data item, consider a data item that 
is an agenda link. A user may often open the agenda link at a 
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particular time of the week and in a particular spatial location 
(e.g., in a given conference room). Thus, the system may note 
the association between the agenda link, the time of the week 
and the conference room, and/or the co-occurrence of the 
time and conference-room location. As a result, the agenda 
link may be recalled by the system at some point in the future 
based on the time of the week, the user entering a spatial 
location corresponding to the given conference room, or a 
co-occurrence of the two. It should be understood that this is 
only an example and should not be taken to be limiting. 
0103) At block 356B, responsive to accessing the at least 
one data item, computing system 500 sets the associative 
value of each attribute of the at least one data item equal to an 
accessed-item associative value. In one embodiment, com 
puting system 500 may set the associative value equal to a 
predetermined (or default) accessed-item associative value. 
In another embodiment, computing system 500 may deter 
mine an accessed-item associative value based on at least an 
access history of the at least one data item in accordance with 
optional block 354B before setting the associative value of 
each attribute of the at least one data item equal to the 
accessed-item associative value. In accordance with Such an 
embodiment, computing system 500 may set the associative 
value equal to the accessed-item associative value determined 
at optional block 354 B. For example, with reference to FIG. 
8, computing system 500 is shown as setting associative value 
800A equal to point 806 and 812, after computing system 500 
has accessed an associated data item at different points in 
time. 

(0.104) Now, with reference to FIG. 3F, a further aspect of 
the methods disclosed herein may include example method 
360, which may be carried out in addition to, or instead of 
certain aspects of the methods described herein. Method 360 
includes block 362, where computing system 500 determines 
an access-history value based on an access history of a given 
data item. At block 364A, computing system 500 determines 
that the access-history value is above an access-history value 
threshold. At block 366A, responsive to the determination 
that the access-history value is above the access-history 
threshold, computing system 500 may increase an associative 
value of an attribute associated with the given data item. At 
block 364B, computing system 500 determines that the 
access-history value is below an access-history value thresh 
old. At block 366B, responsive to the determination that the 
access-history value is below the access-history threshold, 
computing system 500 may decrease an associative value of 
an attribute associated with the given data item. 
0105 Method 360 includes block 362, where computing 
system 500 determines an access-history value based on an 
access history. The access-history value may be determined 
based on any formula or combination involving the informa 
tion that may make up the access history as discussed above. 
For example, the access-history value may be determined 
based on a Summation of the number of times the data item 
has been accessed. As another example, the access-history 
value may be determined based on a Summation of the num 
ber of times the data item has been accessed in a given, most 
recent, period of time. As another example still, the access 
history value may be determined based on the manner, usage, 
or application by which the data item has been accessed in a 
given period of time. 
0106. At block 364A, computing system 500 determines 
that the access-history value is above an access-history value 
threshold. Such an access-history value threshold may be 
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preset at a value that, if exceeded, reflects that the data item 
possesses a certain relevance with respect to the given 
attribute. The access-history value threshold may generally 
be non-zero, however this is not necessary. Further, the 
access-history value threshold may vary depending on the 
particular formulas used by, or, more generally, the configu 
ration of computing system 500. 
0107 At block 366A, responsive to the determination that 
the access-history value is above the access-history threshold, 
computing system 500 may increase an associative value of 
an attribute associated with the given data item. In this way, 
the association between the attribute and the given data item 
may be strengthened upon a determination that the access 
history of the data item warrants doing so. The amount of 
increase in the associative value may vary depending on the 
particular formulas used by, or, more generally, the configu 
ration of computing system 500. 
0108. At block 364B, computing system 500 determines 
that the access-history value is below an access-history value 
threshold. Such an access-history value threshold may be 
equal to the access-history value threshold discussed above 
with respect to block 364A, however this is not necessary. 
That is, the access-history value threshold with respect to 
block 364B may be preset at a value that, if not exceeded, 
reflects that the data item fails to possess a certain degree of 
relevance with respect to the given attribute. 
0109 At block 366B, responsive to the determination that 
the access-history value is below the access-history thresh 
old, computing system 500 may decrease an associative value 
ofanattribute associated with the given data item. In this way, 
the association between the attribute and the given data item 
may be weakened upon a determination that the access his 
tory of the data items warrants doing so. The amount of 
decrease in the associative value may vary depending on the 
particular formulas used by, or, more generally, the configu 
ration of computing system 500. 
0110 ii. Detect Event 
0111 Returning now to method 300 as shown in FIG.3A, 
at block 304, computing system 500 detects an event, where 
the event is associated with one or more event attributes, 
where the event attributes are from the set of attributes 604. As 
a general matter, detection of an event may involve the receipt 
and analysis of input data, and/or other signals, by computing 
system 500. For example, computing system 500 may be 
configured to receive various forms of input data via any one 
of input source interfaces 504, and association module 508 
may be configured to analyze such input data so as to detect an 
event. An "event, as described herein, may be any input data 
that has at least one attribute associated with it. An "event 
may take other forms as well. 
0112. As shown, computing system 500 includes a num 
ber of input-source interfaces 504. In the embodiment shown, 
input sources 502 include, for example, an application 502A, 
a microphone 502B, a keyboard 502C, a camera(s)502D, and 
a touchpad 502E. A given input-source interface 504 may be 
configured to interface with and receive data from a single 
input source 502. Additionally, or alternatively, a given input 
source interface 504 may be configured to simultaneously 
interface with multiple input sources 502. 
0113 Configured as such, computing system 500 can 
receive a number of different modalities of input data from 
input sources 502, and may receive Such inputs simulta 
neously. In the embodiment shown, computing system 500 
may receive, for example, audio data from microphone 502B, 
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text data (or other character data) from keyboard 502C, video 
data and/or image data from camera(s) 502D, and/or gesture 
data from touchpad 502E. Thus, in one aspect, computing 
system 500 may be configured to receive various forms of 
sensory-input data, such as that as may be received from 
microphone 502B, camera(s) 502D, and/or other environ 
mental-sensing devices. In another aspect, computing system 
500 by be configured to receive various forms of computing 
action data, Such as that as may be received from application 
502A, keyboard 502C, touchpad 502E, and/or other user 
input interfaces or devices. Computing system 500 may be 
configured to receive other modalities of data in addition, or 
in the alternative, to those described, without departing from 
the scope of the invention. 
0114 Generally, association module 508 may be config 
ured to identify at least one event attribute associated with the 
received input data. As one example, computing system 500 
may receive input data by way of camera(s) 502D in the form 
of a picture, and association module may be configured to 
analyze the picture to determine that a given individual is 
present in the received picture. For instance, association mod 
ule 508 may use facial-recognition techniques to analyze the 
faces present in the received picture and make a determination 
that an individual is present in the received picture. Alterna 
tively, or additionally, coincident with receiving the picture 
via camera 502D, computing system 500 may receive audio 
via microphone 502B that includes a statement of the indi 
vidual's name. Accordingly, association module 508 may use 
speech-recognition techniques to analyze the received audio 
and make a determination that the individual’s name is 
present in the received audio. Association module 508 may be 
further configured to then associate the name present in the 
received audio with the received picture, given that the audio 
containing the name was received coincident with the 
received picture. 
0.115. As another example, computing system 500 may 
receive input data by way of application 502A, which may be 
a word-processing application, in the form of a word-process 
ing document (or other text-entry technique), and association 
module 508 may be configured to analyze the word-process 
ing document to determine that a given individual is associ 
ated with the word-processing document. For instance, asso 
ciation module 508 may investigate metadata of the word 
processing document, or may otherwise investigate the 
contents of the word-processing document file, to determine 
the original author of the word-processing document. Alter 
natively, association module 508 may investigate metadata of 
the word-processing document, or may otherwise investigate 
the contents of the word-processing document file, to deter 
mine a group of individuals who have, at Some time, edited 
the word-processing document. Any Such individual’s name 
may then be associated with the word-processing document 
by association module 508. 
0116. As another example still, computing system 500 
may receive input data by way of application 502A, which 
may be an e-mail client, in the form of an e-mail message, and 
association module 508 may be configured to analyze the 
received e-mail to determine that a given individual is asso 
ciated with the e-mail. For instance, association module 508 
may investigate the e-mail address, or signature block, con 
tained in the e-mail message, or may otherwise investigate the 
contents of the e-mail, to determine the sender of the e-mail. 
Alternatively, association module 508 may investigate the 
history of the e-mail message to determine individuals that 
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have been copied, or otherwise involved, in the e-mail chain. 
Any such individual’s name may then be associated with the 
word-processing document by association module 508. 
0117. In an embodiment, the at least one event attribute 
associated with a given data item by association module 508 
may be a context attribute. Such a context attribute may be, 
for example, one of time, location, computing task, physical 
task, and/or user mood. As a general matter, computing sys 
tem 500, or association module 508, may identify the context 
attribute based on at least one of a sensory input, a user-input, 
or an analysis of the event, similar to the identification of 
attributes as described above. 

0118. However, computing system 500 may also be con 
figured to identify the context attribute based on one or more 
context signals received from one or more context informa 
tion sources 518. Many types of information, from many 
different sources, may serve as context signals or provide 
information from which context signals may be derived. For 
example, context signals may include: (a) the current time, (b) 
the current date, (c) the current day of the week, (d) the 
current month, (e) the current season, (f) a time of a future 
event or future user-context, (g) a date of a future event or 
future user-context, (h) a day of the week of a future event or 
future context, (i) a month of a future event or future user 
context, () a season of a future event or future user-context, 
(k) a time of a past event or past user-context, (1) a date of a 
past event or past user-context, (m) a day of the week of a past 
event or past user-context, (n) a month of a past event or past 
user-context, (o) a season of a past event or past user-context, 
ambient temperature near the user (or near a monitoring 
device associated with a user), (p) a current, future, and/or 
past weather forecast at or near a user's current location, (q) 
a current, future, and/or past weather forecast at or near a 
location of a planned event in which a user and/or a user's 
friends plan to participate, (r) a current, future, and/or past 
weather forecast at or near a location of a previous event in 
which a user and/or a users friends participated, (s) informa 
tion on user's calendar, Such as information regarding events 
or statuses of a user or a users friends, (t) information acces 
sible via a user's Social networking account. Such as informa 
tion relating a user's status, statuses of a users friends in a 
Social network group, and/or communications between the 
user and the users friends, (u) noise level or any recognizable 
Sounds detected by a monitoring device, (v) items that are 
currently detected by a monitoring device, (w) items that have 
been detected in the past by the monitoring device, (X) items 
that other devices associated with a monitoring device (e.g., a 
“trusted monitoring device) are currently monitoring or have 
monitored in the past, (y) information derived from cross 
referencing any two or more of information on a user's 
calendar, information available via a user's Social networking 
account, and/or other context signals or sources of context 
information, (Z) health statistics or characterizations of a 
user's current health (e.g., whether a user has a fever or 
whether a user just woke up from being asleep), and (aa) a 
user's recent context as determined from sensors on or near 
the user and/or other sources of context information. Those 
skilled in the art will understand that the above list of possible 
context signals and Sources of context information is not 
intended to be limiting, and that other context signals and/or 
Sources of context information are possible in addition, or in 
the alternative, to those listed above. 
0119. In some embodiments, determining a context 
attribute may involve calculating a quantitative or qualitative 
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value of a single context signal (e.g., the time of the day, a 
current location, or a user status). The context attribute may 
also be determined based on a plurality of context signals 
(e.g., the time of day, the day of the week, and the location of 
the user). In other embodiments, computing system 500 may 
extrapolate from the information provided by context signals. 
For example, a determined user-context may be determined, 
in part, based on context signals that are provided by a user 
(e.g., a label for a location such as “work” or “home', or 
user-provided status information Such as "on vacation'). 
I0120 In a further aspect, context information sources 518 
may include various sensors that provide context informa 
tion. These sensors may be included as part of or communi 
catively coupled to computing system 500. Examples of such 
sensors include, but are not limited to, a temperature sensor, 
an accelerometer, a gyroscope, a compass, a barometer, a 
moisture sensor, one or more electrodes, a shock sensor, one 
or more chemical sample and/or analysis systems, one or 
more biological sensors, an ambient light sensor, a micro 
phone, and/or a digital camera, among others. Context infor 
mation sources 518 may be, or may be similar to, any one of 
input sources 502. 
I0121 Computing system 500 may also be configured to 
acquire context signals from various data sources. For 
example, context-evaluation modules may be configured to 
derive information from network-based weather-reportfeeds, 
news feeds and/or financial-market feeds, a system clock 
providing a reference for time-based context signals, and/or a 
location-determination system (e.g., GPS), among others. 
I0122. In another aspect, computing system 500 may also 
be configured to learn, overtime, about a user's preferences in 
certain contexts. For example, whenever an explicit instruc 
tion to associate a given context attribute with a given data 
item is received, computing system 500 may store, in data 
storage, a record of Such an instruction. This record may 
include the context attribute and/or data item identified by the 
instruction, as well as context information that is available at 
or near the receipt of the instruction. 
I0123 Computing system 500 may periodically evaluate 
Such records and determine a correlation exists between 
explicit instructions to associate a given context attribute with 
a given data item, and a certain context. When Such a corre 
lation exists, computing system 500 may be updated to 
specify that the context attribute should be attributed to a 
given data item upon detection of the corresponding context 
attribute. 

0.124. Additionally, or alternatively, an exemple system 
may be configured for an “on-the-fly” determination of 
whether a current context has historically been associated 
with certain context attributes and data items. In particular, 
computing system 500 may compare a current context to 
historical context data, and determine whether certain context 
attributes have been associated with certain data items. If an 
association is found, then computing system 500 may auto 
matically associate the given context attribute with the given 
data item. 

0.125. The examples of associating a given attribute with a 
given detected event set forth above are but a few of the many 
potential examples of approaches, methods, or techniques for 
associating attributes with detected events. Those of skill in 
the art will appreciate that many other approaches to associ 
ating attributes with events in accordance with the disclosure 
contained herein may exist. 
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0126 iii. Determine Relevance 
0127. Returning again to method 300 as shown in FIG.3A, 
at block 306, computing system 500 determines a relevance 
of a given one of the data items to the detected event based on 
a selected one or more of (a) the associative values that 
indicate the association between the attributes and the given 
data item and (b) the temporal-decay values. As a general 
matter, determining the relevance of a given data item may 
involve the analysis of those attributes associated with a given 
data item by relevance-determination module 510. As such, 
relevance-determination module 510 may be configured to 
analyze those attributes associated with the given data item 
and determine a relevance based thereon. 
0128 Generally, determining the relevance of a given one 
of the data items to the detected event based on a selected one 
or more of the associative values that indicate the association 
between the event attributes and the given data item and the 
temporal-decay values, may involve at least one of a Summa 
tion of the selected one or more temporal-decay values and 
the associative values, a weighted Summation of the selected 
one or more temporal-decay values and the associative val 
ues, a product of the selected one or more temporal-decay 
values and the associative values, a weighted product of the 
selected one or more temporal-decay values and the associa 
tive values, an average of the selected one or more temporal 
decay values and the associative values, and a weighted aver 
age of the selected one or more temporal-decay values and the 
associative values. 
0129. For purposes of example and explanation, FIG. 9 
shows tables containing example data-item relevance values 
in accordance with an example embodiment. Data-item rel 
evance table 900 shows data-item relevance values for 
Detected Event A 902 having a set of attributes 904 that 
includes attribute 2, 3, and 4. In the example shown by data 
item relevance table 900, data-item relevancies 906A-906E 
are determined according to a Summation of the temporal 
decay values and the associative values of each attribute of 
Detected Event A 902 that is associated with the data item. 
For example, with reference to attribute-association database 
table 600, data item 1 is not associated with any of attributes 
2, 3, or 4. Therefore, the data-item 1 relevance 906A is 0. Of 
attributes 2,3, and 4, data item 2 is associated with attribute 3. 
Therefore, the data-item 2 relevance 906B is 7. Data item 3 is 
not associated with any of attributes 2, 3, or 4. Therefore, the 
data-item3 relevance 906C is 0. Of attributes 2, 3, and 4, data 
item 4 is associated with attributes 2 and 4. Therefore, the data 
item 4 relevance 906D is 20. Of attributes 2, 3, and 4, data 
item 5 is associated with attribute 3. Therefore, the data item 
5 relevance 906E is 2. 

0130 Data-item relevance table 910 shows data-item rel 
evance values for Detected Event B 912 having a set of 
attribute 914 that includes attribute 1 and 5. In the example 
shown by data-item relevance table 910, data-item relevan 
cies 916A-916E are determined according to a product of the 
selected one or more temporal-decay values and the associa 
tive values of each attribute of Detected Event B 912 that is 
associated with the data item. For example, with reference to 
attribute-association database table 600, of attributes 1 and 5, 
data item 1 is associated with attribute 1. Therefore, the data 
item 1 relevance 916A is 2. Of attributes 1 and 5, data item 2 
is associated with attribute 1. Therefore, the data-item 2 rel 
evance 916B is 6. Data item 3 is not associated with any of 
attributes 1 and 5. Therefore, the data-item 3 relevance 916C 
is 0. Of attributes 1 and 5, data item 4 is associated with 
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attribute 5. Therefore, the data-item 4 relevance 916D is 6. 
Data item 5 is not associated with any of attributes 1 and 5. 
Therefore, the data-item 5 relevance 916E is 0. 
0131 iv. Select At Least One Data Item 
0.132. At block 308, the computing system selects at least 
one data item, where the at least one data item is selected from 
a set of the data items based on the respective relevancies of 
the data items in the set. As a general matter, selection of the 
at least one data item may involve the analysis, by data-item 
selection module 512, of relevancies of various data items as 
determined inaccordance with block306. As such, data-item 
selection module 512 may be configured to analyze the rel 
evancies of various data items and selectat least one data item 
based thereon. 

0133. In an embodiment, data-item-selection module 512 
may be configured to select the data item having the greatest 
relevancy. In another embodiment, data-item selection mod 
ule 512 may be configured to select a predetermined number 
of data items having the greatest relevancies. Other examples 
exist as well. 

I0134. As one such example, data-item-selection module 
512 may be configured to determine whether the relevance of 
a given data item is above a relevance threshold. If the rel 
evance of the given data item is above the relevance threshold, 
data-item-selection module 512 may responsively select the 
given data item. However, if the relevance of the given data 
item is not above the relevance threshold, data-item-selection 
module 512 may decline to select the given data item. 
I0135. As another such example, and with reference to 
FIG.3G, a further aspect of the methods disclosed herein may 
include example method 370, which may be carried out in 
addition to, or instead of certain aspects of the methods 
described herein. At block 372A, computing system 500 
determines a user-task mode based on at least one of (i) at 
least one event attribute of the detected event and (ii) at least 
one sensory input. At block 372B, computing system 500 
determines a user-task mode based on a user-input indicating 
the user-task mode. At block 374, computing system 500 
selects at least one data item based on at least the determined 
task mode. 

0.136 Computing system 500 may be configured to recog 
nize many different types of user-task modes. For example, 
user-task modes may include: (a) resting, (b) working gener 
ally, (c) working on a particular project, (d) at a social event, 
(e) at a work event, (f) at a family event, (g) at work, (h) in a 
work meeting, (i) in a particular work meeting, and/or () at 
home. Many other examples of user-task modes may exist. 
I0137. At block372A, computing system 500 determines a 
user-task mode based on at least one of (i) at least one event 
attribute of the detected event and (ii) at least one sensory 
input. Accordingly, data-item-selection module 512 may be 
configured to receive event attributes of the detected event 
from association module 508. Further, data-item-selection 
module 512 may be configured to receive sensory inputs from 
at least one of input sources 502 and context information 
Sources 518, and make a determination as to the user-task 
mode. As one example, in the case that computing system 
receives a sensory input that indicates a location associated 
with the user's home, the user-task mode may be determined 
to be “at home.” As another example, in the event that the 
computing system receives a sensory input that indicates a 
location associated with the user's workplace as well as input 
data that indicates the user is running a given application that 
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is associated with a particular project, the user-task mode may 
be determined to be “working on the particular project.” 
0.138. At block 372B, computing system 500 determines a 
user-task mode based on a user-input indicating the user-task 
mode. That is, instead of inferring the user-task mode based 
on sensory inputs or other input data, the user may simply 
explicitly indicate the current user-task mode. 
0.139. At block 374, computing system 500 selects at least 
one data item based on at least the determined task mode. That 
is, as a general matter, data-item-selection module 512 may 
select different data items depending on the user-task mode. 
For instance, in the event that a spreadsheet file and a family 
photo happen to have equal relevancies to a received email, if 
the user-task mode is “at work, data-item-selection module 
may select the spreadsheet file and decline to select the family 
photo. Those of skill in the art will appreciate that many other 
examples of selecting data items based on user-task mode 
may exist. 
0140 V. Provide Indication of at Least One Selected Data 
Item 
0141. At block 310, the computing system provides an 
indication of the at least one selected data item via at least one 
output device, such as output device 516, by way of output 
interface 514. Generally, providing an indication of the at 
least one selected data item may involve at least one of pro 
viding a visual indication of the at least one selected data item 
on a graphical display, providing an audible indication of the 
at least one selected data item via a speaker, and making the at 
least one selected data item available for browsing via a 
graphical user interface. 
0142 Further, the indication of the at least one selected 
data item may vary according to the user-task mode. As one 
example, if the user is in a highly-focused mode of “working 
on particular project, then computing system 500 might pro 
vide an indication of only a single, highly relevant, data item 
at a given time. As another example, if the user is in a less 
focused mode of “resting then computing system 500 might 
provide an indication of a large number of data items, each of 
why may be relevant, so that the user may browse the large 
number of data items. 
0143 b. The Second Example Method 
0144. Now with reference to FIG.4, Example method 400 
may be carried about by computing system 500. Example 
method 400 involves specific types of events (e.g., the detec 
tion of a face), specific types of attributes (e.g., a name 
attribute), and specific types of data items (e.g., a calendar 
event); however, each of these aspects of method 400 are set 
forth for purposes of example and explanation only, and 
should not necessarily be taken to be limiting. 
0145 Example method 400 begins at block 402, where 
computing system 500 maintains attribute-association data 
base 506 comprising data for set of data items 506A, wherein 
the set of data items comprises a calendar event, and wherein 
the data for the calendar event specifies, for a name attribute, 
(a) an associative value that indicates an association between 
the name attribute and the calendar event, and (b) a temporal 
decay value. Accordingly, the calendar event may be any one 
of data items 602 in attribute-association database 600. Fur 
ther, the name attribute may be any one of attributes 604 in 
attribute-association database 600. 
0146. At block 404, computing system 500 detects a face 
in received media. For example, computing system 500 may 
receive, via one of input-source interfaces 504, image data 
captured by camera(s) 502D. Association module 508 may 
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then analyze the image data, perhaps using facial-recognition 
Software, and detect the face in the image data. 
0.147. At block 406, computing system 500 determines 
contact data that corresponds to the detected face, wherein the 
contact data includes at least the name attribute. For example, 
computing system 500 may access data stored in local data 
storage, or may access data stored in network-based data 
storage, contact data that corresponds with the detected face. 
Among other information, the contact data may include at 
least a name associated with the detected face, for example 
the name of an individual having the detected face. In this 
sense, the name attribute is recognized as an attribute of the 
image file. 
0.148. At block 408, computing system 500 determines a 
relevance of the calendar event to the detected face based on 
a selected one or more of (a) the associative value that indi 
cates the association between the name attribute and the cal 
endar event and (b) the temporal-decay value. The relevance 
of the calendar event to the detected face may be determined 
in accordance with those functions described above with 
respect to block 306 of method 300. 
0149. At block 410, computing system 500 selects the 
calendar event based on the relevance of the calendar event. 
The selection of the calendar event based on the relevance of 
the calendar event may be carried out in accordance with 
those functions described above with respect to block 308 of 
method 300. For instance, the calendar event may be selected 
from among a number of additional calendar events that do 
not have as high of a relevancy, with respect to the name 
attribute, as does the selected calendar event. 
0150. At block 412, computing system 500 provides a 
visual indication of the calendar event via at least one graphi 
cal display. The visual indication of the calendar event may be 
provided by output device 516 of computing system 500, 
where output device 516 is a graphical display. 

4. Conclusion 

0151. While various example aspects and example 
embodiments have been disclosed herein, other aspects and 
embodiments will be apparent to those skilled in the art. The 
various example aspects and example embodiments dis 
closed herein are for purposes of illustration and are not 
intended to be limiting, with the true scope and spirit being 
indicated by the following claims. 

1. A system comprising: 
a non-transitory computer readable medium; and 
program instructions stored on the non-transitory com 

puter readable medium and executable by at least one 
processor to: 
maintain an attribute-association database for a set of 

attributes and a set of audio files, wherein the data for 
a given one of the audio files specifies, for each of one 
or more attributes from the set of attributes: (a) an 
associative value between the attribute and the given 
audio file, and (b) a temporal-decay value, wherein 
the set of attributes comprises one or more contextual 
attributes; 

receive environmental audio data via at least one micro 
phone of a wearable device; 

receive motion data via at least one motion sensor of the 
wearable device; 

detect, based on at least the combination of the environ 
mental audio data and the motion data, a context asso 
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ciated with the wearable device, wherein the detected 
context corresponds to one or more of the contextual 
attributes; 

determinea relevance of each of one or more of the audio 
files to the detected context based on: (a) the associa 
tive values between the corresponding contextual 
attributes and the audio file, and (b) the temporal 
decay value associated with the audio file; 

select at least one audio file having for which the deter 
mined relevance is above a relevance threshold; and 

initiate playback of the at least one audio file on the 
wearable device. 

2. The system of claim 1, wherein the context comprises a 
contextual event. 

3. The system of claim 1, a data pointer that specifies the 
location of at least one audio file. 

4. The system of claim 1, wherein detecting the context 
further comprises: 

receiving input data, wherein the input data is at least one of 
(i) sensory-input data and (ii) computing-action data; 
and 

identifying at least one event attribute associated with the 
context based on the received input data. 

5. The system of claim 1, further comprising program 
instructions stored on the non-transitory computer readable 
medium and executable by at least one processor to cause a 
computing device to: 

automatically associate one or more attributes from the set 
of attributes, respectively, with one or more of the audio 
files, wherein associating the one or more attributes with 
each audio file comprises associating an environmental 
attribute comprising at least one of a time attribute, a 
location attribute, a temperature attribute, a motion 
attribute, and an audio attribute. 

6. The system of claim 1, further comprising program 
instructions stored on the non-transitory computer readable 
medium and executable by at least one processor to cause a 
computing device to: 

Select a data-storage location for at least one audio file from 
the set of audio files based on (i) the respective temporal 
decay value of the one or more attributes of the at least 
one audio file and (ii) an associative value of the one or 
more attributes of the at least one audio file; and 

cause the at least one data item to be stored in the selected 
data-storage location. 

7. The system of claim 1, wherein the determining of the 
relevance of a given one of the audio files to the detected 
context comprises determining a relevance value. 

8. The system of claim 1, further comprising program 
instructions stored on the non-transitory computer readable 
medium and executable by at least one processor to cause a 
computing device to: 

for at least one audio file from the set of audio files, set the 
temporal-decay value of the one or more attributes cor 
responding to the at least one audio file equal to a 
default-temporal-decay value; and 

decrease the temporal-decay value of the one or more 
corresponding attributes at a pre-determined rate over a 
period of time during which the first audio file is not 
accessed by the computing system, wherein the pre 
determined rate comprises at least one of (i) a linear rate 
of decay or (ii) an exponential rate of decay. 

Sep. 15, 2016 

9. The system of claim 1, further comprising program 
instructions stored on the non-transitory computer readable 
medium and executable by at least one processor to cause a 
computing device to: 

access at least audio file from the set of data items; 
responsive to accessing the at least one audio file, (i) set the 

temporal-decay value of each attribute corresponding to 
the at least one audio file equal to an accessed-item 
temporal-decay value and (ii) set the associative value of 
each corresponding attribute to an accessed-item asso 
ciative value. 

10. The system of claim 1, wherein the selection of the at 
least one audio file comprises selection of a playlist compris 
ing a plurality of audio files. 

11. The system of claim 1, further comprising program 
instructions stored on the non-transitory computer readable 
medium and executable by at least one processor to cause a 
computing device to: 

determine an access-history value for a given contextual 
attribute and a given audio file based on an access his 
tory; and 

responsive to a determination that the access-history value 
is above or below an access-history-value threshold, 
increase or decrease the associative value of the given 
contextual attribute for the given audio file, respectively. 

12. A method comprising: 
maintaining an attribute-association database for a set of 

attributes and a set of audio files, wherein the data for a 
given one of the audio files specifies, for each of one or 
more attributes from the set of attributes: (a) an associa 
tive value between the attribute and the given audio file, 
and (b) a temporal-decay value, wherein the set of 
attributes comprises one or more contextual attributes; 

receiving environmental audio data via at least one micro 
phone of a wearable device; 

receiving motion data via at least one motion sensor of the 
wearable device; 

detecting, based on at least the combination of the environ 
mental audio data and the motion data, a context asso 
ciated with the wearable device, wherein the detected 
context corresponds to one or more of the contextual 
attributes; 

determining a relevance of each of one or more of the audio 
files to the detected context based on: (a) the associative 
values between the corresponding contextual attributes 
and the audio file, and (b) the temporal-decay value 
associated with the audio file; 

selecting at least one audio file having for which the deter 
mined relevance is above a relevance threshold; and 

initiating playback of the at least one audio file on the 
wearable device. 

13. The method of claim 12, wherein the context comprises 
a contextual event. 

14. The method of claim 12, wherein detecting the context 
further comprises: 

receiving input data, wherein the input data is at least one of 
(i) sensory-input data and (ii) computing-action data; 
and 

identifying at least one attribute associated with the context 
based on the received input data. 

15. The method of claim 12, further comprising: 
selecting a data-storage location for at least one audio file 

from the set of audio files based on (i) the respective 
temporal-decay value of the one or more attributes of the 
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at least one audio file and (ii) an associative value of the 
one or more attributes of the at least one audio file; and 

causing the at least one data item to be stored in the selected 
data-storage location. 

16. The method of claim 12, further comprising: 
for at least one audio file from the set of audio files, setting 

the temporal-decay value of the one or more attributes 
corresponding to the at least one audio file equal to a 
default-temporal-decay value; and 

decreasing the temporal-decay value of the one or more 
corresponding attributes at a pre-determined rate over a 
period of time during which the first audio file is not 
accessed by the computing system, wherein the pre 
determined rate comprises at least one of (i) a linear rate 
of decay or (ii) an exponential rate of decay. 

17. The method of claim 12, further comprising: 
accessing at least audio file from the set of data items; 
responsive to accessing the at least one audio file, (i) setting 

the temporal-decay value of each attribute correspond 
ing to the at least one audio file equal to an accessed-item 
temporal-decay value and (ii) setting the associative 
value of each corresponding attribute to an accessed 
item associative value. 

18. The method of claim 12, wherein selecting the at least 
one audio file comprises selecting a playlist comprising a 
plurality of audio files. 

19. The method of claim 12, further comprising: 
determining an access-history value for a given contextual 

attribute and a given audio file based on an access his 
tory; and 

responsive to a determination that the access-history value 
is above or below an access-history-value threshold, 
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increasing or decreasing the associative value of the 
given contextual attribute for the given audio file, 
respectively. 

20. A non-transitory computer readable medium having 
instructions stored thereon, the instructions comprising 
instructions to cause a computing device to perform the fol 
lowing functions: 

maintaining an attribute-association database for a set of 
attributes and a set of audio files, wherein the data for a 
given one of the audio files specifies, for each of one or 
more attributes from the set of attributes: (a) an associa 
tive value between the attribute and the given audio file, 
and (b) a temporal-decay value, wherein the set of 
attributes comprises one or more contextual attributes; 

receiving environmental audio data via at least one micro 
phone of a wearable device; 

receiving motion data via at least one motion sensor of the 
wearable device; 

detecting, based on at least the combination of the environ 
mental audio data and the motion data, a context asso 
ciated with the wearable device, wherein the detected 
context corresponds to one or more of the contextual 
attributes; 

determining a relevance of each of one or more of the audio 
files to the detected context based on: (a) the associative 
values between the corresponding contextual attributes 
and the audio file, and (b) the temporal-decay value 
associated with the audio file; 

Selecting at least one audio file having for which the deter 
mined relevance is above a relevance threshold; and 

initiating playback of the at least one audio file on the 
wearable device. 


