US 20200133465A1
a9y United States

a12) Patent Application Publication o) Pub. No.: US 2020/0133465 Al

Plasmeier 43) Pub. Date: Apr. 30, 2020

(54) METHOD TO AUTOMATICALLY UPDATE A (52) U.S. CL
HOMESCREEN CPC ........ GO6F 3/04817 (2013.01); GO6F 3/0488
(2013.01); HO4M 1/72572 (2013.01); GO6F
(71) Applicant: Oath Inc., New York, NY (US) 3/0482 (2013.01); GO6T 2207/30201
(2013.01); GO6F 3/04845 (2013.01); HO4M
(72) Inventor: Michael Plasmeier, Mountain View, 1772563 (2013.01); HO4M 1/72569 (2013.01);
CA (US) GO6F 3/04842 (2013.01)

(57) ABSTRACT

(21)  Appl. No.: 16/729,792 In one embodiment, applications installed on a mobile

device may be 1dentified. Historical data pertaining to use of

(22) Filed: Dec. 30, 2019 the applications installed on the mobile device may be
obtained. A context of the mobile device may be ascertained.
Related U.S. Application Data Locations 1n which a plurality of icons representing a

plurality of items are to be presented within a homescreen of

(63) Continuation of application No. 14/921,983, filed on the mobile device may be determined based, at least 1n part,
Oct. 23, 2015, now Pat. No. 10,521,070. on the context of the mobile device and the historical data,
where the plurality of items include the applications

installed on the mobile device. The homescreen of the

mobile device may be updated according to the determined

(51) Int. CL locations, wherein updating the homescreen of the mobile

Publication Classification

GO6F 3/0481 (2006.01) device includes providing at least a portion of the plurality
GO6F 3/0488 (2006.01) of 1cons for display within the homescreen of the mobile
HO4M 1/725 (2006.01) device such that the homescreen of the mobile device
GO6F 3/0482 (2006.01) displays the plurality of icons representing the plurality of
GO6F 3/0484 (2006.01) items at the determined locations.
tdentify
appiications

instalied on a
mobilc dovice

202

S —
(otain istorical data
pertaiming to use ol the
applications mslalled
051 the mobile device
Z2(34

4

Ascertain a context
of the mobile device
200

¥

Dictermine locations 1n which a plurality of
wons representing a plurality of wems arc to be
presented withan a homescreen of the mobile
device based, at least i part, on the context of
the mobile device and the histoncal dats, the
plurality of #ems including the applications
imstalled on the mobile device

208

¥

Update the homescreen
ot the moebie doviee
according o the
detormuncd locations
210



Patent Application Publication  Apr. 30, 2020 Sheet 1 of 4 US 2020/0133465 Al

o
N
\\/ / \\
:
\
\"i
o \‘: oo
. |
« y i
\ = 5« S,
| -/ = -
2 - {:'Mm'i % '\ @}
| \ g e
- J "\\} Iil i"’gam
/ ¢ /
| |
\ "
\ /
N ]
/f
\\, /

100
108
11



Patent Application Publication  Apr. 30, 2020 Sheet 2 of 4 US 2020/0133465 Al

____________________________________________________

Identity
appiications
installed on a
mobile device

202

A
Obtain historical data
pertaming (o use of the
applications installed
on the mobile device
204

¥

Ascertain a context
of the mobile device

200

__________________________ I

Determine locations m which a plurality of
icons representing a plurahity of iterns are to be
presented within a homescreen of the mobile
device based, at lcast 1 part, on the context of
the mobile device and the historical data, the
plurality of items including the applications
installed on the mobile device

208

¥

Update the homescreen
ot the mobile device
according to the
determuned locations

210

S LCT



IBAIBS UoJesS

$L LA
.

-
+*
+*

v

+*

- s
+* +
+* +
+* +
LA L R R
v

US 2020/0133465 Al

-
-

-
+* +

——— -

-
+*
L4

-
+*
AR RN EEEE R R RN

+*
+
+*
+*
+
+*
+*
+
+*
+*
+
+*
+*
+
+*
4

L I L N D L D D N U N I O O I

-
+'

IR R

303 JUSHD . ..

S301A30] /' (UOMIBN) M

*

[~ YIOMIBN Baly
o 20 IOMISN
/ \ T BB 8PIAA

4

Apr. 30, 2020 Sheet 3 of 4

L
e Y . - + RCUUCOOCCON
..nlul.l.ll.] + LI IR R I M
- \.\\. LI R IR
wlllll A \.‘.\\

MIOMISN

, e SSBISMHAA |
908 N AL/

L L B D O

N

e,
2

AB(T US|
HNS(] 80iAB(] JUBID)

riesiepieseteysieptepsiepei

'-"-"-’ﬁ

SO SOIAS(]
IO

Patent Application Publication



& - A & & A &

T e O N R R R T T P TN 0 G VU PP S

h““w\.

.,
M

i
|
{
i
i
|
|
|
|
|
|

Nt e e s e e s [u-f-rtr.f-flr.fsrlf..

——— g - - g =y =g ., g gy

~ 950

"3
<3

¢ (.Lr‘lnflr.fsff.’m-.ZI)-l(sl-..;l..\i..:w ,erll-lt.tr.f-fft_m.\flr‘lsrlf.fsftr. -P.-lt[l((s.\‘tt—l?_f)t AL ) A et

- 952
- 954

956
~ 960

US 2020/0133465 Al

; T — LN “ BN o . 1
f i ". fr..r;rs.a - “ .,l..,.rff.-.r,.,. w e o T . “ " ,.J..I..::.! - “. .Ilrr.(..?. -
»x " - 1 .rcm g Ty " T t _q S
H Ve SO : : “ . ! |
/ S " w M T =
: “ s a | “ & o G 15
! ! S : : Uura d ! : " "
\ _ W s - 8 QL
/ N & _ & “ 0 0 S+ =3 | =
¢ | 3 1 | [Vt vV
; oy " £ » Ry ; " . i ! VI B
/ " “mma " .KN”“M NW””“ ; W““Wt ﬁ””NK | WHH“ - A””“w ﬂ“ﬁl& “ m““W¥ Qo
I 3 : I
/ | Bl R N | | = ® & O
| 4 ]
£ L : L ‘.mn‘nnu ; . . 1 ”u t ( radeand
j , _ AP _ £ N _ .. " | A
. 1 H 1
j — | o A IR M _ | | <
! e ) ‘ ( XU 4 3 i SESSPAR. I oA L YRCAMON
.& | = “ o= = |
' meAe I
9 ...N. m RARAD : m " ! : |
f | I “ : | I =ROOSY r
ﬂ”ﬁ”w f | ' : : I | “
W i " w i " "
/ I - —_ - 3 z - [ - : - i - - -
4 ! “ “ | b
§ | _ “ ;
rs | _ I L
e \ / “ ; | | _
e i 1 | | L
.,.,.,.,.(.. / | | | |
- T | | | "
I I '
/f;ﬂ ﬁ - + J\ 4
! | '
<+ N "
_q e "
- H &N -
§ | +
! I
P / ) | .
h >
P / _ | e st e
/ | _ i =3
! I I
= .M ® o “ D 7,
7 - I
9 / {3 — e T N “
H .. “ “ L B S 8Y, i
; A | 1
) " | LRI )
H - _ “ 4 3
— / " | " |
.b. e | “ 1
N / “ e o N
H.H - | " - _
I I .
= s m m =
e ool r m m . &
irs \ { I
- i ( o ! i _,
wagu £ ! " “ |
= i & | “ "
" » swwn “ I e
Y " w I
® % | “
I
X # O E -
y “
\ “
= . = - -
y i .
# _ <3 <3 o
\ “ ¢ mw
\ _ 3 N L ¥ ) ) (33
E “
y ! .
| | ! | 3
, " m o3 o o> G _ |
kY I [ \ :
\ m _ _ \ .
.w- m Sl Ja.,)i-s.i..e.a)Jicalja.,)s-if'eﬂi:;).za))ai:a..s.,)zas..,!.lt.. L e Ja.,),.m...)a;asps.‘)wi AP N R VTR TR AR R A R l.a‘#;‘i;i.!a\.;‘fi; A M anie ~ Ll ~ N R T T L e e e R R L L e L e e e L B TR L AP SR VI PP R A PSR PV VR T A A RS SRR P T L 1 S A MR R P S VTR A BRS  PRA RAAY PYEA P E
3 | \ \ 1
,.._. “ /L ../V 2 / /
H ! e o~
L | [N
L

\ AN A N\ ,//

/
A P P A A e AN P A o
el e

———f—

-
el
e e

RAM
Operaling
system
Browser
Messenger

R
BIOS
Memaory

Applications

* s M A s A R s A R e A Y R P

Data Storage

— 932

AN A A B A YA A A S A AT A A A B A s S B A A A S B S VAT A A, B S S S S T A T A S T Ve
e A e de R e de e de R e A e de b de e e de A e e e de A e e de e e de de e W ode A de de A

e s b, . s . s b, s s, s, s A . s M . s . s b, s s b, bl b, V.

L L S S S A A A

1
1
1
1
1
1
1
| —
-?(l.l.
] ) ~— Tl
: | A AR P P A AT Y I AP P PO P A LA N R P P P A A Y A A A P P P e PO YN AR VA P Y N R PO W A VR P S PP P A AR YA PR WA P PR YR A P R RS B AN e MY W P S P A IR RS P AN VR Y AN W P 1 P R P R P P A LR A P B YA A Ve mn A A pa s ah s e s e A e ra)
4
...f | 5\!‘.5-(1(‘)(-!)}).5;(-\‘”1)J)»t-;f’s)s.(-\f“z!;Js"sT(l,\o\,’)\’)?,\)\‘.‘s.S
\ I et e o ek A AR, £l AR, e Al e i 4 ot e e SAd e e Al Al o A A o AP i o o o S o Sd S AR Al o AR B0 A S AR AR o A o A Al o 4 o e e S e e e e 4 e P e Ve e e P i A A et A e & P i A o i et A e e 4 P o e e e et i S o e e o e e 07 A .~
3 “ _
M I
> I
Y\ [ —— - E— - ——— - - S ——— -~ - E———— ar N —— - S———

Patent Application Publication

FiG. 4



US 2020/0133465 Al

METHOD TO AUTOMATICALLY UPDATE A
HOMESCREEN

RELATED APPLICATION

[0001] This application claims priority to and 1s a con-
tinuation of U.S. application Ser. No. 14/921,983, filed on

Oct. 23, 2015, entitled “METHOD TO AUTOMATICALLY
UPDATE A HOMESCREEN”, which 1s incorporated by

reference herein 1n its entirety.

BACKGROUND

[0002] The disclosed embodiments relate generally to
computer-implemented methods and apparatus for updating
a homescreen. More particularly, the disclosed embodiments
relate to managing the launching, organization, and recom-
mendation of applications via a homescreen.

[0003] Mobile applications are becoming ubiquitous due
to the increasing popularity of mobile devices such as
smartphones and tablets. Due to an increasing availability
and usage of mobile applications, mobile devices often have
a very large number of applications installed. Given the
limited screen size of mobile devices and lack of a keyboard,
it 1s often tedious for users to search for an application they
want to use through a potentially very large collection of
installed applications.

[0004] To find applications that are used often, a user may
manually organize their applications on their mobile device.
For example, a user may arrange applications within a
homescreen displayed on a screen of their mobile device.

SUMMARY

[0005] In one embodiment, applications installed on a
mobile device may be identified. Historical data pertaining
to use of the applications installed on the mobile device may
be obtained. In addition, a context of the mobile device may
be ascertained. Locations in which a plurality of 1cons
representing a plurality of items are to be presented within
a homescreen of the mobile device may be determined
based, at least 1in part, on the context of the mobile device
and the historical data, where the plurality of items include
the applications installed on the mobile device. The home-
screen of the mobile device may be updated according to the
determined locations, wherein updating the homescreen of
the mobile device includes providing at least a portion of the
plurality of icons for display within the homescreen of the
mobile device such that the homescreen of the mobile device
displays the plurality of 1cons representing the plurality of
items at the determined locations.

[0006] In another embodiment, a device includes a pro-
cessor, memory, and a display. The processor and memory
are configured to perform one or more of the disclosed
method operations. In another embodiment, a computer
readable storage medium has computer program instructions
stored thereon that are arranged to perform one or more of
the disclosed method operations.

[0007] These and other features and advantages will be
presented in more detail 1n the following specification and
the accompanying figures which 1illustrate by way of
example various embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 1s a diagram 1llustrating an example system
in which various embodiments may be implemented.
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[0009] FIG. 2 1s a process flow diagram illustrating an
example method of updating a homescreen 1n accordance
with various embodiments.

[0010] FIG. 3 1s a schematic diagram illustrating an
example network in which various embodiments may be
implemented.

[0011] FIG. 4 1s a schematic diagram 1illustrating an
example client device 1n which various embodiments may
be implemented.

DETAILED DESCRIPTION OF THE SPECIFIC
EMBODIMENTS

[0012] Reference will now be made in detail to specific
embodiments of the disclosure. Examples of these embodi-
ments are illustrated in the accompanying drawings. While
the disclosure will be described in conjunction with these
specific embodiments, 1t will be understood that 1t 1s not
intended to limit the disclosure to these embodiments. On
the contrary, 1t 1s mtended to cover alternatives, modifica-
tions, and equivalents as may be included within the spirit
and scope of the disclosure as defined by the appended
claims. In the following description, numerous specific
details are set forth in order to provide a thorough under-
standing of the disclosure. The disclosed embodiments may
be practiced without some or all of these specific details. In
other instances, well known process operations have not
been described in detail 1n order not to unnecessarily
obscure the disclosure. The Detailed Description 1s not
intended as an extensive or detailed discussion of known
concepts, and as such, details that are known generally to
those of ordinary skill in the relevant art may have been
omitted or may be handled in summary fashion.

[0013] Subject matter will now be described more fully
heremnafter with reference to the accompanying drawings,
which form a part hereof, and which show, by way of
illustration, specific example embodiments. Subject matter
may, however, be embodied 1n a variety of different forms
and, therefore, covered or claimed subject matter 1s intended
to be construed as not being limited to any example embodi-
ments set forth herein; example embodiments are provided
merely to be illustrative. Likewise, a reasonably broad scope
for claimed or covered subject matter 1s intended. Among
other things, for example, subject matter may be embodied
as methods, devices, components, or systems. Accordingly,
embodiments may, for example, take the form of hardware,
software, firmware or any combination thereof (other than
software per se). The following detailed description 1s,
therefore, not intended to be taken 1n a limiting sense.
[0014] Throughout the specification and claims, terms
may have nuanced meanings suggested or implied in context
beyond an explicitly stated meaning. Likewise, the phrase
“in one embodiment” as used herein does not necessarily
refer to the same embodiment and the phrase “in another
embodiment” as used herein does not necessarily refer to a
different embodiment. It 1s intended, for example, that
claimed subject matter include combinations of example
embodiments 1n whole or 1n part.

[0015] In general, terminology may be understood at least
in part from usage in context. For example, terms, such as
“and”, “or”, or “and/or,” as used herein may include a
variety of meanings that may depend at least in part upon the
context 1n which such terms are used. Typically, “or” if used
to associate a list, such as A, B or C, 1s intended to mean A,
B, and C, here used 1n the inclusive sense, as well as A, B
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or C, here used i1n the exclusive sense. In addition, the term
“one or more” as used herein, depending at least in part upon
context, may be used to describe any feature, structure, or
characteristic 1n a singular sense or may be used to describe
combinations of features, structures or characteristics 1n a
plural sense. Similarly, terms, such as “a,” “an,” or “the,”
again, may be understood to convey a singular usage or to
convey a plural usage, depending at least in part upon
context. In addition, the term “based on” may be understood
as not necessarily intended to convey an exclusive set of
factors and may, instead, allow for existence of additional
factors not necessarily expressly described, again, depend-

ing at least 1n part on context.

[0016] One of the major 1ssues associated with the large
number of applications 1nstalled on many mobile devices 1s
that of their visibility. More particularly, when a user wishes
to use a particular application, 1t 1s not always available
immediately and the search through the large number of
installed applications might take a significant amount of
time. As a result, users are looking for new methods (1includ-
ing 3" party homescreen applications) to select an applica-
tion to run.

[0017] A homescreen application may act as an intelligent
layer between an underlying mobile operating system of a
mobile device and a user interface of the mobile device. In
accordance with various embodiments, the homescreen
application may manage the installed apps 1n a highly
personalized manner rather than simply relying on manual
(or trivial) categorization schemes.

[0018] The disclosed embodiments may be implemented,
at least 1n part, by a homescreen application installed on a
mobile device. In addition, various features may be 1mple-
mented via remotely located server(s).

[0019] As will be described 1n further detail below, a
personalized homescreen update system may update a
homescreen of a mobile device based, at least in part, on a
current context of the mobile device and historical data
pertaining to use of applications installed on the mobile
device. The historical data may include data collected via the
mobile device. In addition, the historical data may include
data collected via other mobile devices. For example, his-
torical data that has been collected via other mobile devices
may be useful 1n situations 1n which an insuflicient amount
ol historical data has been collected by the mobile device.
Such situations may include those 1n which an application
has been recently 1nstalled on the mobile device, the mobile
device has been recently acquired by the user, or a home-
screen application implementing the personalized home-
screen update system has recently been installed.

[0020] The historical data for a particular mobile device
may indicate, for an 1nstalled application, a number of times
that the application has been opened via the mobile device,
an amount of time that the application has been opened via
the mobile device, a frequency of use of the application via
the mobile device, a recency of use of the application via the
mobile device, whether the application has previously been
opened via the mobile device, contexts 1n which the appli-
cation has been opened via the mobile device, and/or any
patterns that are 1dentified with respect to the opening of the
application. For example, a pattern may indicate a context
and/or action (e.g., opening of another application) that
frequently precedes the opening of the application.

[0021] The context of a mobile device may represent a
state of the mobile device at a particular time. The context
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may pertain to information that 1s continuously sensed or
gathered by the mobile device, as well as data or messages
that are received by the mobile device. The context may
include, but 1s not limited to, a time, a date, a time, a time
of day (e.g., morning, evening, etc.), a location of the mobile
device, a status of a battery of the mobile device, a status of
a screen of the mobile device, a Bluetooth status, a status of
a wireless network connection at the mobile device, a
headphone status, a status of a charge cable, a status of an
audio cable, a brightness detected at the mobile device, a
volume detected at the mobile device, sounds or words
detected at the mobile device, electronic mail messages that
have been received via the mobile device, notifications that
have been recerved at the mobile device via a short message
service (SMS), and/or notifications that have been received
by a user of the mobile device via a social network.

[0022] In some embodiments, the homescreen update sys-
tem may further analyze historical data pertaining to appli-
cations that are not installed on the mobile device. Thus, the
historical data may include data collected via other mobile
devices. This enables the prediction system to recommend
applications that are not already installed on the mobile
device.

[0023] FIG. 1 1s a diagram 1llustrating an example system
in which various embodiments may be implemented. As
shown in FIG. 1, the system may include one or more
servers 102, which may be associated with a web site. The
server(s) 102 may enable the web site to provide a variety of
services to 1ts users. More particularly, the server(s) 102 may
include a web server, search server, and/or content server.

[0024] A plurality of clients 106, 108, 110 may access a
web service on a web server via a network 104. The network
104 may take any suitable form, such as a wide area network
or Internet and/or one or more local area networks (LAN’s).
The network 104 may include any suitable number and type
of devices, e.g., routers and switches, for forwarding search
or web object requests from each client to a search or web
application and search or web results back to the requesting
clients.

[0025] The disclosed embodiments may also be practiced
in a wide variety of network environments (represented by
network 104) including, for example, TCP/IP-based net-
works, telecommunications networks, wireless networks,
etc. In addition, computer program instructions with which
embodiments of the mnvention may be implemented may be
stored 1n any type of computer-readable media, and may be
executed according to a variety of computing models includ-
ing a client/server model, a peer-to-peer model, on a stand-
alone computing device, or according to a distributed com-
puting model 1n which various of the functionalities
described herein may be eflected or employed at different
locations.

[0026] In accordance with various embodiments, the cli-
ents 106, 108, 110 may 1install applications from server(s)
via the network 104. In addition, the clients 106, 108, 110
may open or otherwise access applications installed on the
clients 106, 108, 110. For example, the clients 106, 108, 110
may include mobile devices. An example client device will
be described 1n further detail below.

[0027] A personalized homescreen update system may be
implemented via any of the clients 106, 108, 110 and/or
remotely located server(s) 102. More particularly, various
features may be implemented by a homescreen application

that has been installed on the clients 106, 108, 110. For
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example, a user may download the homescreen application
onto a mobile device from an application store via the
server(s) 102. The disclosed embodiments may be imple-
mented via software and/or hardware.

[0028] Personalized application prediction may be per-
formed based, at least 1in part, upon a current context of a
particular mobile device and historical data pertaining to use
of applications installed on the mobile device. More par-
ticularly, personalized application prediction for a given
mobile node may be performed using a prediction model
associated with the mobile node. In addition, personalized
application prediction may be performed based, at least 1n
part, upon information associated with a set of other mobile
devices that do not include the mobile device. For example,
information associated with other mobile devices may be
used to perform personalized application prediction where
the historical data collected by the mobile device for
installed applications 1s unavailable or otherwise limited.
Such information may include historical data and/or infor-
mation derived via a prediction model associated with at
least one of the other mobile devices.

[0029] Where the historical data collected by the mobile
device (e.g., via the homescreen application) 1s deemed
insuihicient to make accurate application predictions, a set of
other mobile devices may be 1dentified based, at least 1n part,
on the set of applications installed on the mobile device
and/or characteristics of a user of the mobile device. For
example, a set of mobile devices that have or have had the
same applications installed thereon may be identified. As
another example, a set of other mobile devices for which
users share characteristics with the user of the mobile device
may be 1dentified based, at least 1n part, on the correspond-
ing user profiles.

[0030] When a user interacts with applications installed on
the mobile device, historical data pertaining to use of the
applications may be updated at the mobile device and/or
remote server(s). More particularly, the historical data may
be updated each time the user uses (e.g., opens) an installed
application. For example, the historical data may indicate
the date that the application was opened, the time that the
application was opened, and/or an amount of time that the
application was open. The historical data may further indi-
cate the number of times that the application has been used,
the frequency that the application 1s used (e.g., number of
times per hour or day), the recency that the application has
been used, and/or the contexts 1n which the application has
been used. The historical data may also indicate the date
and/or time that the application was installed on the mobile
device. The historical data may be stored 1n association with
the mobile device 1n a user profile or, alternatively, a device
profile.

[0031] A vanety of mechanisms may be implemented to
support the generation of user profiles including, but not
limited to, collecting or mining navigation history, stored
documents, tags, or annotations, to provide a few examples.
Profiles of users of a search engine, for example, may give
a search engine provider a mechanism to retrieve annota-
tions, tags, stored pages, navigation history, or the like,
which may be useful for making relevance determinations of
search results, such as with respect to a particular user.

[0032] In accordance with various embodiments, the serv-
er(s) 102 may have access to one or more user logs 118 (e.g.,
user databases) into which user information 1s retained for
cach of a plurality of users. This user information or a
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portion thereof may be referred to as a user profile. More
particularly, the user profile may include public information
that 1s available 1n a public profile and/or private informa-
tion. The user logs 118 may be retained in one or more
memories that are coupled to the server 102.

[0033] The user information retained in the user logs 118
may indicate a plurality of features for each user. More
particularly, the features may include personal information
such as demographic information (e.g., age and/or gender)
and/or geographic information (e.g., residence address,
work address, zip code, and/or area code). In addition, each
time a user performs online activities such as clicking on a
web page (or region thereof) or an advertisement, or pur-
chasing goods or services, information regarding such activ-
ity or activities may be retained as user data in the user logs
118. For instance, the user data that 1s retained 1n the user
logs 118 may indicate the identity of web sites visited,
identity of ads that have been selected (e.g., clicked on)
and/or a timestamp. In addition, the features may indicate a
purchase history with respect to one or more products, one
or more types of products, one or more services, and/or one
or more types of services. Additional features may indicate
one or more interests of the user.

[0034] The user logs 118 may further include query logs
into which search information 1s retained. Each time a user
performs a search on one or more search terms, information
regarding such search may be retained 1n the query logs. For
instance, the user’s search request may contain any number
of parameters, such as user or browser identity and the
search terms, which may be retained in the query logs.
Additional information related to the search, such as a
timestamp, may also be retained 1n the query logs along with
the search request parameters. When results are presented to
the user based on the entered search terms, parameters from
such search results may also be retained 1n the query logs.
For example, an identity of the specific search results (e.g.,
Uniform Resource Locators (URLs)), such as the web sites,
the order 1n which the search results are presented, whether
each search result 1s a sponsored or algorithmic search
result, the owner (e.g., web site) of each search result, and/or
whether each search result 1s selected (1.e., clicked on) by the
user (1f any), may be retained in the query logs.

[0035] In accordance with various embodiments, a user
profile may be associated with one or more client devices,
which may include one or more mobile devices. Thus, where
the user has multiple devices, the user profile may include
identifiers associated with the devices and/or information
gathered via the different devices. Conversely, each client
device may be associated with a set of one or more users,
enabling user profile(s) associated with the client device to

be 1dentified.

[0036] Each mobile device may also have an associated
device profile, which may be stored separately or in com-
bination with the user profile. The device profile may
include a current context, as will be described i1n further
detail below. The device profile may also 1dentify all appli-
cations 1nstalled on the mobile device, as well as a current
homescreen configuration (user-specified and/or automati-
cally configured). More particularly, the device profile may
specily locations within the homescreen at which 1cons
corresponding to various applications (or other items) have
previously been arranged by the user. In addition, the device
profile may further indicate the context present during this
manual arrangement.
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[0037] The device profile or user profile may further
include historical data pertaining to the use of installed
applications or types (1.e., categories) of applications. More
particularly, the historical data may indicate, for each
installed application, a frequency of use of the installed
application and/or a recency of use of the installed applica-
tion. The historical data may also indicate whether a location
of an 1con (e.g., representing an application) within the
homescreen was previously selected by the user of the
mobile device by explicitly moving or arranging the icon. In
addition, the historical data may i1dentity applications that
have previously been removed by the user from the home-
screen. In some embodiments, the historical data may 1ndi-
cate the last application opened via the mobile device. The
historical data may be used to train a prediction model
assoclated with the mobile device. In some embodiments,
the user or device profile may further include parameter
values associated with the prediction model.

[0038] A device profile of a mobile node may be stored
locally on a mobile device and/or remotely at a remotely
located server. In addition, a device profile or information
from a device profile may be transmitted or otherwise shared
between a mobile device and the remotely located server.
Thus, the server may have access to a plurality of device
profiles associated with a plurality of mobile devices. There-
fore, the server may i1dentify a class of mobile devices
sharing a set of characteristics with a given mobile device
based upon their corresponding device profiles and/or user
profiles.

[0039] Given a list of applications {aul; au2; . . . ; aun}
installed on a mobile device of a user u, context C of the
mobile device, and the historical data pertaining to use of the
installed applications, the homescreen update system may
update the homescreen of the mobile device. Various mecha-
nisms for updating the homescreen of the mobile device may
be used separately or in combination with one another. Some
of these mechanisms will be described in further detail
below.

[0040] FIG. 2 1s a process flow diagram illustrating an
example method of updating a homescreen of a mobile
device 1n accordance with various embodiments. Applica-
tions installed on a mobile device may be 1dentified at 202.
More particularly, a list of applications installed on the
mobile device may be obtained from a user profile or device
profile associated with the mobile node.

[0041] Historical data pertaining to use of the applications
may be maintained at the server(s) and/or mobile device.
The historical data that will be processed to update the
homescreen may be ascertained (e.g., retrieved) at 204.
More particularly, the historical data may indicate a fre-
quency of use of the applications via the mobile device,
recency of use of the applications via the mobile device,
and/or contexts 1n which the applications have been used via

the mobile device. Example contexts will be described in
turther detail below.

[0042] Where the historical data pertaining to use of the
installed application(s) via the mobile device 1s 1nsuilicient
to make accurate predictions, the historical data collected via
a set of other mobile devices may be ascertained. For
example, the historical data may indicate contexts in which
the applications have been used (e.g., opened) via the other
mobile devices and/or a frequency of use of the applications
via the other mobile devices. Various mechanisms for iden-
tifying a set of other mobile devices and applying the
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historical data associated with other mobile devices will be
described in further detail below.

[0043] A context of the mobile device may be ascertained
at 206. In some embodiments, various aspects of the context
of the mobile device may be continuously monitored and
updated. Alternatively, the context may be updated periodi-
cally (e.g., every second) or in response to a change 1n the
context.

[0044] The context may represent the current state of the
mobile device at the time that the context 1s ascertained.
More particularly, the context of the mobile device may
include information gathered via software of the mobile
device and/or hardware (e.g., sensors) of the mobile device.
For example, the context may include a current time, a
current location of the mobile device, a current status of a
battery of the mobile device, a current status of a screen of
the mobile device, a current Bluetooth status, a current status
of a wireless network connection at the mobile device, a
current headphone status, a current status of a charge cable,
a current status of an audio cable, a current brightness
detected at the mobile device, a volume detected at the
mobile device, and/or sounds or words detected at the
mobile device.

[0045] The context may also include a status or content of
messages recerved via the mobile device or via an account
(e.g., social network account or email account) of a user of
the mobile device. For example, the context may include
content of electronic messages that have been received via
the mobile device or a user account, and/or notifications of
short message service (SMS) messages that have been
received at the mobile device. In addition, the context may
include information pertaining to contact(s) of the user, such
as frequency with which the user communicates with the
contact and/or recency with which the user has communi-
cated with the contact(s). Communication may be performed
via the mobile device or a user account. For example,
communication with a contact may be achieved via tele-
phone, Facetime, electronic mail, SMS, or other mechanism.

[0046] The context may also include further information
that 1s pertinent to the mobile device or user. For example,
the context may include an event occurring at the time that
the context 1s ascertained. An event may be identified, for
example, from a calendar of the user, electronic communi-
cations of the user, documents published on the Internet, or
other sources.

[0047] In some embodiments, the detection of a change 1n
the context of the mobile device may trigger the updating of
the homescreen of the mobile device. More particularly,
locations i1n which 1cons representing items including
installed applications may be determined and the home-
screen may be updated according to the determined loca-
tions 1 response to various contextual triggers. For
example, where the user has plugged in headphones, the
system may update the homescreen to prominently display
an 1con corresponding to a music and/or video application.

[0048] Locations in which a plurality of 1cons representing
a plurality of items are to be presented within a homescreen
of the mobile device may be determined at 208 based, at
least 1n part, on the context of the mobile device and the
historical data. The items may include the applications
installed on the mobile device. In some embodiments, the
locations 1n which 1cons representing items to be presented
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within the homescreen of the mobile device may be further
determined based, at least 1n part, on a user profile of a user
of the mobile device.

[0049] The system may select locations 1n which icons
corresponding to installed applications are to be presented
based, at least in part on the context of the mobile device and
the historical data pertaining to use of the installed applica-
tions. For example, where the user 1s at home and the
historical data indicates that the user often accesses a
particular gaming application while at home, the home-
screen may select a more prominent location within the
homescreen in which to display the particular gaming appli-
cation. Therefore, where the user has used an application 1n
a given context, the system may present an 1con correspond-
ing to the application 1n a more prominent location when the
user 1s 1n the same context.

[0050] In some embodiments, an application prediction
system may calculate, for each installed application, the
probability that the user will use the installed application
under the current context C based, at least in part, on the
historical data pertaining to use of the installed applications.
The homescreen may be updated according to the probabili-
ties associated with the installed applications. For example,
the installed applications may be ranked based, at least in
part, on the context of the mobile device and the history of
use of the applications. The applications having the largest
probability of being used (or having a higher ranking) under
the user’s context may be featured more prominently on the
homescreen of the mobile device.

[0051] The probability of use of the installed applications
may be determined by applying a computer-generated model
associated with the mobile device to the current context.
However, contextual information may not be available (or
alternatively, may be limited) for some or all of the appli-
cations installed on the mobile device. For example, con-
textual information associated with newly installed applica-
tions may be unavailable or limited. As a result, the
contextual data collected for the mobile device may be
insufficient to train a model. Thus, 1n some instances, the
model may be trained using historical data pertaining to use
of the 1nstalled applications by other mobile devices, as will
be described 1n further detail below.

[0052] In addition, one or more additional items for which
icons are to be presented within the homescreen of the
mobile device may be selected based, at least 1n part, on the
context of the mobile device such that the plurality of 1tems
include the additional 1item(s). Moreover, the items may be
further selected based, at least 1n part, on a user profile of the
user. The items may 1nclude, but are not limited to, a contact
of a user of the mobile device, a notification of a message
received via the mobile device, content of a message
received via the mobile device, a content item such as an
advertisement or news article, and/or an application that 1s
not installed on the mobile device. For example, the items
may include a contact with whom the user frequently
communicates. In this manner, a notification or message
may be translated into an icon. As another example, when
the mobile device 1s at or near a location such as the airport,
the homescreen application of the mobile device may rec-
ommend an application pertaining to the location (or fre-
quently used by other mobile devices at the location) by
presenting an icon representing the application within the
homescreen.
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[0053] In some embodiments, additional 1tems for which
icons are to be presented within the homescreen of the
mobile device may be identified based, at least 1n part, on
historical data associated with other mobile devices. For
example, an application that 1s used at a particular location
by other mobile devices may be recommended when the
mobile device 1s at or near the location. More particularly,
the application may be recommended based upon a corre-
lation between the application and the location that has been
inferred from the historical data. Such a correlation may be
inferred based upon frequent use of the application at the
location by other mobile devices. Similarly, such a correla-
tion may be inferred based upon disproportionate use of the
application at that location by other mobile devices 1n
comparison to use ol other applications by the mobile
devices at that location. Alternatively, such a correlation
may be inferred based upon the disproportionate use of the
application by other mobile devices at that location 1n
comparison to the use of the application by the mobile
devices at other locations.

[0054] In accordance with various embodiments, the
homescreen may display icons according to a grid. More
particularly, the grid may be defined by a fixed number of
rows and/or columns, where each row or column may
include a maximum number of i1cons. Each i1con may be
displayed with the same dimensions. For example, the grnid
may be a 5x4 grid that includes five rows and four columns,
enabling a maximum of 20 1cons to be displayed within the
grid. Therefore, the system may identily the items that are
most likely to be used by the user under the current context,
where the number of items that are i1dentified 1s limited by
the number of icons that may be displayed within the grid.

[0055] The system may select locations 1n which icons
corresponding to at least a portion of the plurality of items
are to be presented within the homescreen of the mobile
device based, at least in part, on the context of the mobile
device. For example, the system may select locations 1n
which 1cons corresponding to new applications that are not
installed on the mobile device are to be presented within the
homescreen of the mobile device. These 1tems (e.g., recom-
mended applications) may ranked based, at least in part, on
the context of the mobile device. In addition, the items may
be ranked based, at least in part, on the user profile. The
locations of icons corresponding to the items (e.g., recom-
mended applications) may be selected based, at least 1n part,
on a ranking of the items.

[0056] In addition, the locations of 1cons within the home-
screen may be determined such that various types of items
or types of applications remain in the same locations (e.g.,
row, column, or other segment(s) of the homescreen) over
time. For example, icons corresponding to games may be
presented 1n the bottom row of the homescreen, while 1cons
corresponding to communication applications such as elec-
tronic mail and text messaging applications may be pre-
sented 1 the top row of the homescreen. As another
example, 1icons corresponding to recommended applications
(e.g., applications that are not installed on the mobile device)
may be presented 1n a particular row of the homescreen. As
yet another example, location-based applications (e.g., an
airport application or an amusement park application) may
be presented 1n a particular segment of the homescreen.
Theretfore, specific types of applications or other types of
items may be maintained 1n specific rows, columns, or other
segments of the homescreen over time.
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[0057] In some embodiments, the homescreen application
may introduce various features individually or gradually
over time to “train” the user to recognize that specific type(s)
of applications or items are located 1n particular rows,
columns, or other segments of the homescreen. For example,
the homescreen application may iitially present icons cor-
responding to games in an upper row of the homescreen on
one day, and on the next day also present 1cons correspond-
ing to contacts with whom the user frequently communicates
in a lower row of the homescreen.

[0058] In some embodiments, an 1con may represent a
recommended application. More particularly, a display attri-
bute such as color, saturation, or brightness of the 1con may
signify to the user that the application represented by the
icon 1s recommended by the homescreen application and not
yet installed on the mobile device. For example, the icon
may be displayed such that 1s dimmer or lighter in color than
icons corresponding to installed applications. In other
embodiments, a min1 download i1con may be displayed
above the 1con representing the application. The user may
click on the icon representing the application or a corre-
sponding download icon to download the recommended
application. In some embodiments, where the user interacts
with the 1con (e.g., by holding down a mouse button while
clicking on the 1con), a message indicating the reason that
the application 1s recommended may be presented via a
screen of the mobile device.

[0059] In some embodiments, the system may automati-
cally download a recommended application where the rec-
ommended application 1s not already installed on the mobile
device. For example, the homescreen application may “fade
in”” the 1con corresponding to the recommended application
by increasing the saturation or brightness of the icon or,
alternatively, by modifying the color of the icon. The user
may later delete the application by clicking on the corre-
sponding 1con.

[0060] Similarly, 1cons may be “faded out” over time
where the corresponding applications are not used recently
or frequently by the user of the mobile device. More
particularly, a display attribute of at least one of the i1cons
may be modified based, at least in part, on a frequency
and/or recency of access of corresponding items (e.g., appli-
cations). For example, the color, saturation, and/or bright-
ness of an icon may be reduced over a particular period of
time (e.g., days or weeks). At the end of the period of time
during which an icon 1s “faded out,” the icon may be
automatically removed from the homescreen and the corre-
sponding item (e.g., application) may be automatically
deleted from the mobile device by the homescreen applica-
tion. Therefore, the homescreen application may choose not
to assign a location within the homescreen to an 1nstalled
application where the 1nstalled application has not been used
recently or frequently by a user of the mobile device.

[0061] In accordance with various embodiments, a display
attribute such as color, saturation, or brightness of an icon
may signily a trial or suggestion by the homescreen of an
icon’s position, where the 1con corresponds to an installed
application. For example, the homescreen application may
fade the saturation or brightness of the icon. Therefore, the
user may easily recognize the i1con as one for which the
location of the 1con was not previously selected by the user.

[0062] In some embodiments, user-selected locations of
the installed applications or a portion thereof may be pre-
served. More particularly, where the user has explicitly
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moved an icon for an application to a particular location on
the homescreen, the system may choose not to modify the
location of the user-arranged 1con on the homescreen. Alter-
natively, the homescreen application may apply a “higher
bar” (e.g., via weights or another mechanism) when choos-
ing to modify a display attribute of a user-arranged 1con (e.g.
via “fade out”) or choosing to modify the location of the
user-arranged icon (e.g., by moving or deleting the icon).
[0063] Users may prefer that the homescreen does not
block portions of their wallpaper. For example, where the
wallpaper 1s a photo of the user’s child, they may preter that
the child’s face 1s not blocked by 1cons of the homescreen.
Thus, 1n some embodiments, the system may perform face
detection 1n the wallpaper of the homescreen. The locations
may be determined based, at least in part, a result of
performing face detection such that face(s) in the home-
screen are not blocked by icons displayed on the home-
screen.

[0064] In some embodiments, an application installed on
the mobile phone may control the appearance or content of
an 1con representing or associated with the application, the
context 1n which an icon 1s displayed, and/or the content of
one or more tile(s) (e.g., cards) to be displayed after a user
selects (e.g., clicks on) the i1con. More particularly, an
installed application may register with the homescreen
application. In addition, the 1nstalled application may trans-
mit a request pertaining to display of an icon or underlying
tile(s) to the homescreen application via an application
programming interface (API). For example, a phone appli-
cation may wish to notify the user of the mobile device that
the user has 15 minutes left in their phone plan. As another
example, an airport application may wish to display a
corresponding icon when the user 1s within one mile of the
airport. As yet another example, an airport application may
wish to change the color of the airport application icon as the
user approaches the airport. In this manner, an installed
application may propose an 1con or tile(s).

[0065] Adfter receiving a request from a third-party appli-
cation installed on the mobile device, the homescreen appli-
cation may consider the request. Specifically, the home-
screen application may choose to 1gnore the request or may
choose to defer to the request. For example, the homescreen
application may determine whether the request 1s relevant
given the context of the mobile device and/or history of use
of applications. Therefore, an 1con corresponding to the
installed application or associated tile(s) may be determined
and/or presented according to a request received from a
third-party application based, at least 1n part, on the context
of the mobile device.

[0066] In accordance with various embodiments, the
homescreen application may generate or modify an icon or
tile(s) associated therewith based, at least in part, on content
of an electronic mail message. For example, where an
electronic mail message includes a confirmation of a pur-
chase of a flight, an icon representing the flight may be
generated and presented via the homescreen. The appear-
ance of the 1con may be modified as the date of the flight
approaches. More particularly, the color of the icon may
represent the status of the flight. For example, the color of
the 1con may change to indicate whether the tlight 1s on time,
delayed, or cancelled.

[0067] The homescreen of the mobile device may be
updated at 210 according to the determined locations,
wherein updating the homescreen of the mobile device
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includes providing at least a portion of the plurality of icons
for display within the homescreen of the mobile device such
that the homescreen of the mobile device displays the
plurality of 1cons representing the plurality of items at the
determined locations. Fach icon may represent a corre-
sponding one of the plurality of items. More particularly,
where the locations of icon(s) have changed and/or i1con(s)
are newly added to the homescreen, the homescreen or
portion thereof may be updated for presentation via a display
of the mobile device. The homescreen may be updated
automatically or 1n response to a user request submitted via
the mobile device.

[0068] As described above, an icon may represent an
installed application or other item. In some instances, an
icon may represent a tile or set of tiles, which may also be
referred to as cards. For example, an 1con may represent a
folder 1in which multiple tiles are maintained. Thus, an icon
may represent a single tile or a collection of tiles. A
collection of tiles may also be referred to as a “stack” of
cards. To view a card or “stack” of cards, the user may click
on the 1con, which may produce a larger, “tull-size” version
of a card (e.g., the card at the top of the stack).

[0069] To interact with an 1tem, view an 1tem, or open an
application corresponding to an 1con, the user may click on
the 1con. For example, to communicate with a contact
represented by an 1con, the user may click or tap on the 1con.
As another example, the user may click or tap on an icon
representing a thght to view details regarding the status of

the flight.

[0070] A record of the use (e.g., opening) of applications
and/or types of applications may be maintained on the
mobile device 1n association with corresponding contexts.
For example, the record may be maintained by a homescreen
application installed on the mobile device and/or may be
maintained at a remotely located server. Thus, a remotely
located server may maintain, for a plurality of mobile
devices, a record of the use of applications actions and
contexts of the use of the applications. As described herein,
the context of the use of an application (or type of applica-
tion) may include a context surrounding (e.g., prior to and/or
subsequent to) the use of the application.

[0071] In accordance with various embodiments, a time-
stamp may be recorded 1n association with the use (e.g.,
opening) of applications, types ol applications, or other
items. In addition, a timestamp may be recorded 1n associa-
tion with various additional contextual features. As a result,
it 1s possible to identify a context accompanying or sur-
rounding the use of an application (or type of application).
In some instances, the context surrounding the opening of an
application includes a sequence of actions that are conducted
betore and/or after the user opens the application (e.g.,
within a particular time period of the action).

[0072] Context

[0073] The context may be updated continuously or in
response to the detection of a change 1n context. In some
instances, a change in context may be initiated by a user.
More particularly, a change in context may be imitiated by
the user directly (e.g., by speaking into a microphone of the
mobile device), as well as indirectly (e.g., by driving or
walking with the mobile device).

[0074] Various contextual features may include signal
features such as those that can be obtained from sensors of
a mobile device. In addition, the contextual features may
include distributed features, which may indicate sequential
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patterns with respect to application usage. More particularly,
a sequential pattern may indicate a context surrounding
(e.g., prior to and/or after) opening a particular application.

[0075] Signal Features

[0076] Various signal features may be obtained automati-
cally by the mobile device without 1imitiation by a user. For
example, the signal features may define the user’s spa-
tiotemporal context.

[0077] In accordance with various embodiments, the loca-
tion of the mobile device may include a latitude and/or
longitude determined via a Global Positioning System
(GPS). The location may be further determined based, at
least 1n part, on GPS accuracy and/or speed with which the
mobile device 1s traveling. The latitude feature and longitude
feature may specily the latitude and longitude of the mobile
device ascertained via the GPS, while the speed feature may
indicate the speed with which the mobile device 1s traveling,.
The GPS accuracy feature may indicate an accuracy (or
percent error) of the latitude and longitude features. The
latitude and longitude may be resolved to a venue (e.g., a
particular business, park, etc.), venue category, (e.g., build-
ing, beach, road, tourist attraction, coflee shop, restaurant,
etc.), and/or political entity (e.g., country, state, town, etc.).
In this manner, the location of the mobile device may be
ascertained.

[0078] A time feature may indicate a current time, whether
the time 1s 1n the morning or evening, a day of the week,
and/or a specific date. In one embodiment, the time feature
may be normalized between 00:00:00-23:59:59 to capture
daily application usage patterns.

[0079] A charge cable feature may indicate whether a
charge cable 1s plugged into the mobile device. Similarly, an
audio cable (e.g., headphone) feature may indicate whether
an audio cable 1s plugged into the mobile device.

[0080] Other signal features may include, but are not
limited to, a status of a battery of the mobile device (e.g.,
fully charged, 50% charged), a current status of a screen of
the mobile device (e.g., on, oil), a current Bluetooth status
(e.g., on/ofl, which network connected to, and/or network
type), and/or a current status of a wireless network connec-
tion at the mobile device (e.g., connected, disconnected). In
some embodiments, the mobile device may detect a bright-
ness and/or volume. In addition, the mobile device may
detect sounds or words, which may include a command
received from a user.

[0081] One or more of the signal features may be used
separately or in combination with one another to represent
the context of the mobile node (or portion thereot). More
particularly, the context of the mobile node may be captured
in relation to the use (e.g., opening) of an application
installed on the user’s mobile device and recorded as his-
torical data pertaining to use of the application. For example,
the context may be recorded at the time that the user opens
the application.

[0082] Distributed Features

[0083] One or more distributed features may capture con-
textual information pertaining to (e.g., surrounding) the use
of specific applications. More particularly, a distributed
feature may indicate a sequential pattern of actions occur-
ring prior to and/or after an opening an application. For
example, action(s) occurring prior to and/or after opening an
application may include a change in location, the presence
of the mobile node at a particular location, a charge cable
action, and/or an audio cable action. In some instances, it
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may be determined that the use of one application typically
occurs prior to or after the use of another application.

[0084] Prediction Model

[0085] A prediction model may be used to determine,
under the current context of the mobile node, the applica-
tions that are most likely to be used by a user of a mobile
device. Mechanisms for generating a prediction model will
be described in further detail below.

[0086] In accordance with various embodiments, a pre-
diction model for a mobile device may be generated using
historical data pertaining to use of the applications installed
on the mobile device. The historical data may indicate a
context of the use of an application or the context surround-
g (e.g., prior to and/or subsequent to) the use of an
application. More particularly, the prediction model may be
trained using a first subset of the data and tested using a
second subset of the data to ensure that the trained prediction
model accurately predicts the application(s) that have a high
probability of being used (e.g., launched) by a user of the
mobile device under a given context. The prediction model
may be trained to i1dentily contexts in which specific appli-
cations will be used. In addition, the prediction model may
be trained to 1dentily patterns in the data before and/or after
opening an application. In this manner, the prediction model
may predict the application(s) that are likely to be used by
a user of the mobile device under a given context.

[0087] 'Tramning data used to train the prediction model
may include historical data associated with a single mobile
device, which may have one or more associated users.
Where the historical data collected for a particular mobile
device 1s msuflicient to accurately train a prediction model,
the traiming data used to train the prediction model may
include historical data associated with a set of mobile
devices, which may each be associated with a corresponding
set of one or more users. In some 1nstances, each mobile
device 1n the set of mobile devices may have applications
installed thereon that include the same plurality of applica-
tions. In addition, each mobile device 1n the set of mobile
devices may be associated with users that share a set of the
same characteristics (e.g., demographic characteristics) with
the user of the mobile device.

[0088] A prediction model may be generated by a mobile
device and/or remotely located server. For example, a
remotely located server may generate and store a plurality of
prediction models, where each of the prediction models 1s
associated with a corresponding one of a plurality of mobile
devices. The data used to generate the prediction model for
a mobile device may be stored locally at the mobile device
and/or remotely at a storage device or remotely located
Server.

[0089] In some embodiments, the prediction model may
determine, under the current context of the mobile node, the
types of applications that are most likely to be used by a user
of a mobile device. Thus, the prediction model may be
applied to recommend new applications of a specific appli-
cation type, as well as 1dentily installed applications.

[0090] Cold Start Situations

[0091] Two of the main challenges that are faced when
applications are deployed 1n real-life environments include
the Application Cold Start and the User Cold Start. The
Application Cold Start may occur when a user installs a new
application on his or her mobile device. Where the user has
not yet opened the new application to use the application,
contextual information pertaining to the installed application
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will be unavailable. Alternatively, the user may have opened
the new application a limited number of times. As a result,
a minimum threshold amount of contextual information may
be unavailable for use 1n training a prediction model. The
User Cold Start may occur when contextual information
pertaining to all applications installed on the mobile device
1s unavailable. This may occur after a user installs a home-
screen application and opens the homescreen application for
the first time. Example methods of handling these two cold
start problems will be described in further detail below.
[0092] Application Cold Start

[0093] For a newly installed application a, on a particular
mobile device, contextual information pertaining to the
application may be unavailable or limited for the mobile
device. Thus, an adequate amount of user-specific informa-
tion may be unavailable for the application. As a result, the
probability of opening the application on the mobile device
cannot be ascertained solely based on the contextual infor-
mation.

[0094] Inaccordance with various embodiments, the prob-
ability of opening the application on the mobile device may
be determined based, at least in part, upon information
associated with other mobile devices on which the applica-
tion 1s 1nstalled. In this manner, the probability that a user of
the mobile device will use a newly 1nstalled application
under a given context C may be estimated.

[0095] User Cold Start

[0096] In some instances, data pertaiming to application
usage of applications installed on a given mobile device may
be unavailable. This may occur, for example, when the user
purchases a new mobile device or the user has recently
installed a homescreen application. In such 1instances, a
prediction model associated with another set of one or more
mobile devices/users may be used and/or adapted. The
prediction model may be generated based upon historical
data associated with one or more other mobile devices (or
corresponding users) that are separate from the mobile
device. More particularly, the users of the other mobile
devices may share a set of characteristics with the user of the
mobile device, such as demographic characteristics. In addi-
tion, the other mobile devices may all have applications
installed thereon that include the plurality of applications
that are installed on the mobile device (or a significant
portion of the plurality of applications).

[0097] Two diflerent strategies to attack the user cold start
problem will be discussed below. These two different strat-
egies are the Most Similar User Strategy and the Pseudo
User Strategy.

[0098] Most Similar User Strategy

[0099] ““The most similar user” may be 1dentified based, at
least 1n part, by 1dentifying at least one user of at least a
subset of other mobile devices based, at least upon charac-
teristics of users of the other mobile devices (and charac-
teristics of the user of the mobile device). A similarity
between the user of the mobile device and users of the
identified other mobile devices may be ascertained by using
metrics such as, for instance, Jaccard similarity between the
user of the mobile device and users of the other mobile
devices.

[0100] Adfter the most similar user has been found we can
use the computer-generated model associated with the most
similar user’s mobile device to predict the behavior of the
user of the mobile device. However, the user that has been

found to be the most similar may have an application
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imventory that i1s very diflerent from the applications
installed on the mobile device of the user. In some extreme
cases the application inventory of the mobile device of the
user may be totally different from the applications installed
on mobile devices of other “known” users. As a result, the
most similar user strategy would not have any advantage
over a purely random strategy. Of course, 1t 1s possible to
place a threshold on the minimum acceptable similarity
between the user of the mobile device and the “most similar
user.”

[0101] When a user installs a homescreen application such
as Aviate on his or her mobile device, it 1s not true that we
do not know anything about the user. For example, 1t 1s
possible to 1dentify the applications that are installed on the
user’s mobile device. Thus, 1t may be desirable to i1dentify
the “most similar user” at least in part by 1dentifying other
mobile devices that also have applications installed thereon
that include the applications that are installed on the user’s
mobile device (or at least a sigmificant portion of these
applications).

[0102] In accordance with wvarious embodiments, the
“most similar user” may be identified from users of other
mobile devices having applications installed thereon that
include the applications installed on the mobile device (or a
significant portion of the plurality of applications). A com-
puter-generated model associated with the other mobile
device of this “most similar user” may then be applied to
estimate a probability of use of one of the applications
installed on the mobile device by the user of the mobile
device. The model may be updated or replaced as historical
data pertaining to use of the installed applications 1s col-
lected via the mobile device.

[0103] In some embodiments, the “most similar user(s)”
may be 1dentified to ascertain a set of 1nstalled applications
for the similar user(s). As set forth above, similar users may
share personal characteristics such as demographics and/or
aflinities for various types of applications. The system may
then choose to recommend one or more of the installed
applications.

[0104] Pseudo User Strategy

[0105] In order to solve the problem of the strategy
presented above, the Pseudo User Strategy may be applied.
The Pseudo User Strategy may include obtaining historical
data associated with one or more other mobile devices,
which may 1n turn be used to train a computer-generated
model for predicting behavior of the user of the mobile
device. Such historical data may be referred to as a “pseudo
history.”

[0106] Let us assume there are k users U={u,, u,, us, .

, u, }, and let us further assume that each user u has an
application inventory I . When a new user with application
inventory I 1installs a homescreen application, we can find
a number of similar users whose application inventories
cover all of the applications 1n the imnventory of the user of
the mobile device. The historical data pertaining to use of the
applications by the users U may be applied to generate a
model associated with the mobile device. The model may be
updated periodically or replaced as historical data pertaining
to use of the mstalled applications 1s collected via the mobile
device.

[0107] Network Environment

[0108] The disclosed embodiments may be implemented
in any of a wide variety of computing contexts and may
include a variety of networks. A network may couple devices
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so that communications may be exchanged, such as between
a server and a client device or other types of devices,
including between wireless devices coupled via a wireless
network, for example A network may also include mass
storage, such as network attached storage (NAS), a storage
area network (SAN), or other forms of computer or machine
readable media, for example. A network may include the
Internet, one or more local area networks (LANs), one or
more wide area networks (WANSs), wire-line type connec-
tions, wireless type connections, or any combination thereof.
Likewise, sub-networks, such as may employ differing
architectures or may be compliant or compatible with dii-
fering protocols, may interoperate within a larger network.
Various types of devices may, for example, be made avail-
able to provide an interoperable capability for differing
architectures or protocols. As one illustrative example, a

router may provide a link between otherwise separate and
independent L ANSs.

[0109] A communication link or channel may include, for
example, analog telephone lines, such as a twisted wire pair,
a coaxial cable, full or fractional digital lines including T1,
12, T3, or T4 type lines, Integrated Services Digital Net-
works (ISDNs), Digital Subscriber Lines (DSLs), wireless
links 1ncluding satellite links, or other commumnication links
or channels, such as may be known to those skilled in the art.
Furthermore, a computing device or other related electronic
devices may be remotely coupled to a network, such as via
a telephone line or link, for example.

[0110] A “‘content delivery network™ or “content distribu-
tion network™ (CDN) generally refers to a distributed con-
tent delivery system that comprises a collection of comput-
ers or computing devices linked by a network or networks.
A CDN may employ software, systems, protocols or tech-
niques to facilitate various services, such as storage, cach-
ing, communication of content, or streaming media or
applications. Services may also make use of ancillary tech-
nologies including, but not limited to, “cloud computing,”
distributed storage, DNS request handling, provisioning,
signal monitoring and reporting, content targeting, person-
alization, or business intelligence. A CDN may also enable
an entity to operate or manage another’s site infrastructure,
in whole or 1n part.

[0111] A peer-to-peer (or P2P) network may employ com-
puting power or bandwidth of network participants in con-
trast with a network that may employ dedicated devices,
such as dedicated servers, for example; however, some
networks may employ both as well as other approaches. A
P2P network may typically be used for coupling devices via
an ad hoc arrangement or configuration. A peer-to-peer
network may employ some devices capable of operating as
both a “client” and a “server.”

[0112] A wireless network may couple client devices with
a network. A wireless network may employ stand-alone

ad-hoc networks, mesh networks, Wireless LAN (WLAN)
networks, cellular networks, or the like.

[0113] A wireless network may further include a system of
terminals, gateways, routers, or the like coupled by wireless
radio links, or the like, which may move freely, randomly or
organize themselves arbitrarily, such that network topology
may change, at times even rapidly. A wireless network may

further employ a plurality of network access technologies,
including Long Term Evolution (LTE), WLAN, Wireless
Router (WR) mesh, or 2nd, 3rd, or 4th generation (2G, 3G,

or 4G) cellular technology, or the like. Network access
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technologies may enable wide area coverage for devices,
such as client devices with varying degrees of mobility, for
example.

[0114] For example, a network may enable RF or wireless
type communication via one or more network access tech-
nologies, such as Global System for Mobile communication
(GSM), Umversal Mobile Telecommunications System
(UMTS), General Packet Radio Services (GPRS), Enhanced
Data GSM Environment (EDGE), 3GPP Long Term Evo-
lution (LTE), LTE Advanced, Wideband Code Division
Multiple Access (WCDMA), Bluetooth, 802.11b/g/n, or the
like. A wireless network may include virtually any type of
wireless communication mechanism by which signals may
be communicated between devices, such as a client device
or a computing device, between or within a network, or the

like.

[0115] Communications transmitted via a network typi-
cally include signal packets. Signal packets communicated
via a network, such as a network of participating digital
communication networks, may be compatible with or com-
pliant with one or more protocols. Signaling formats or
protocols employed may include, for example, TCP/IP,

UDP, DECnet, NetBEUI, IPX, Appletalk, or the like. Ver-
sions of the Internet Protocol (IP) may include IPv4 or IPv6.

[0116] Signal packets may be communicated between
devices of a network, such as, for example, to one or more
sites employing a local network address. A signal packet
may, for example, be communicated over the Internet from
a user site via an access device coupled to the Internet.
Likewise, a signal packet may be forwarded via network
devices to a target site coupled to the network via a network
access device, for example. A signal packet communicated
via the Internet may, for example, be routed via a path of
gateways, servers, etc. that may route the signal packet 1n
accordance with a target address and availability of a net-
work path to the target address.

[0117] FIG. 3 1s a schematic diagram illustrating an
example embodiment of a network. Other embodiments that
may vary, for example, 1n terms of arrangement or 1n terms
of type of components, are also intended to be included
within claimed subject matter. Implementations are contem-
plated 1n which users interact with a diverse network envi-
ronment. As shown, FIG. 3, for example, includes a variety
of networks, such as a LAN/WAN 805 and wireless network
800, a variety of devices, such as client devices 801-804, and
a variety of servers such as content server(s) 807 and search
server 806. The servers may also include an ad server (not
shown). As shown 1n this example, the client devices 801-
804 may include one or more mobile devices 802, 803, 804.
Client device(s) 801-804 may be implemented, for example,
via any type of computer (e.g., desktop, laptop, tablet, etc.),
media computing platforms (e.g., cable and satellite set top
boxes), handheld computing devices (e.g., PDAs), cell
phones, or any other type of computing or communication
platform.

[0118] The disclosed embodiments may be implemented
in some centralized manner. This 1s represented 1n FIG. 3 by
server(s) 807, which may correspond to multiple distributed
devices and data store(s). The server(s) 807 and/or corre-
sponding data store(s) may store user account data, user
information, and/or content.

[0119] A computing device may be capable of sending or
receiving signals, such as via a wired or wireless network, or

may be capable of processing or storing signals, such as in
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memory as physical memory states, and may, therefore,
operate as a server. Thus, devices capable of operating as a
server may 1include, as examples, dedicated rack-mounted
servers, desktop computers, laptop computers, set top boxes,
integrated devices combining various features, such as two
or more features of the foregoing devices, or the like.
[0120] Servers may vary widely in configuration or capa-
bilities, but generally a server may include one or more
central processing units and memory. A server may also
include one or more mass storage devices, one or more
power supplies, one or more wired or wireless network
interfaces, one or more mput/output interfaces, or one or
more operating systems, such as Windows Server, Mac OS
X, Unix, Linux, FreeBSD, or the like.

[0121] A content server may comprise a device that
includes a configuration to provide content via a network to
another device. A content server may, for example, host a
site, such as a social networking site, examples of which
may include, without limitation, Flicker, Twitter, Facebook,
LinkedlIn, or a personal user site (such as a blog, vlog, online
dating site, etc.). A content server may also host a variety of
other sites, including, but not limited to business sites,
educational sites, dictionary sites, encyclopedia sites, wilds,
financial sites, government sites, etc.

[0122] A content server may further provide a variety of
services that include, but are not limited to, web services,
third-party services, audio services, video services, email
services, 1nstant messaging (IM) services, SMS services,
MMS services, FTP services, voice over IP (VOIP) services,
calendaring services, photo services, or the like. Examples
of content may include text, images, audio, video, or the
like, which may be processed 1n the form of physical signals,
such as electrical signals, for example, or may be stored 1n
memory, as physical states, for example.

[0123] Examples of devices that may operate as a content
server 1nclude desktop computers, multiprocessor systems,
microprocessor-type or programmable consumer electron-
ICS, etc.

[0124] Client Device

[0125] FIG. 4 1s a schematic diagram illustrating an
example embodiment of a client device in which various
embodiments may be implemented. A client device may
include a computing device capable of sending or receiving
signals, such as via a wired or a wireless network. A client
device may, for example, include a desktop computer or a
portable device, such as a cellular telephone, a smart phone,
a display pager, a radio frequency (RF) device, an infrared
(IR) device, a Personal Digital Assistant (PDA), a handheld
computer, a tablet computer, a laptop computer, a set top
box, a wearable computer, an integrated device combining
various features, such as features of the forgoing devices, or
the like. A portable device may also be referred to as a
mobile device or handheld device.

[0126] As shown 1n this example, a client device 900 may
include one or more central processing units (CPUs) 922,
which may be coupled via connection 924 to a power supply
926 and a memory 930. The memory 930 may include
random access memory (RAM) 932 and read only memory
(ROM) 934. The ROM 934 may include a basic input/output
system (BIOS) 940.

[0127] The RAM 932 may include an operating system
941. More particularly, a client device may include or may
execute a variety of operating systems, including a personal
computer operating system, such as a Windows, 10S or
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Linux, or a mobile operating system, such as 10S, Android,
or Windows Mobile, or the like. The client device 900 may
also 1include or may execute a variety of possible applica-
tions 942 (shown in RAM 932), such as a client software
application such as messenger 943, enabling communication
with other devices, such as communicating one or more
messages, such as via email, short message service (SMS),
or multimedia message service (MMS), including via a
network, such as a social network, including, for example,
Facebook, LinkedIn, Twitter, Flickr, or Google, to provide
only a few possible examples. The client device 800 may
also include or execute an application to communicate
content, such as, for example, textual content, multimedia
content, or the like, which may be stored in data storage 944.
A client device may also include or execute an application
such as a browser 945 to perform a variety of possible tasks,
such as browsing, searching, playing various forms of
content, including locally stored or streamed video, or
games (such as fantasy sports leagues).

[0128] The client device 900 may send or receive signals
via one or more interface(s). As shown 1n this example, the
client device 900 may include one or more network inter-
faces 950. The client device 900 may include an audio
interface 952. In addition, the client device 900 may include
a display 954 and an 1lluminator 958. The client device 900
may further include an Input/Output interface 960, as well as
a Haptic Interface 962 supporting tactile feedback technol-
0gy.

[0129] The client device 900 may vary in terms of capa-
bilities or features. Claimed subject matter 1s intended to
cover a wide range of potential variations. For example, a
cell phone may include a keypad such 956 such as a numeric
keypad or a display of limited functionality, such as a
monochrome liquid crystal display (LCD) for displaying
text. In contrast, however, as another example, a web-
enabled client device may include one or more physical or
virtual keyboards, mass storage, one or more accelerom-
eters, one or more gyroscopes, global positioning system
(GPS) 964 or other location 1dentifying type capability, or a
display with a high degree of functionality, such as a
touch-sensitive color 2D or 3D display, for example. The
foregoing 1s provided to illustrate that claimed subject
matter 1s intended to include a wide range of possible
features or capabilities.

[0130] According to various embodiments, input may be
obtained using a wide variety of techniques. For example,
input for downloading or launching an application may be
obtained via a graphical user interface from a user’s inter-
action with a local application such as a mobile application
on a mobile device, web site or web-based application or
service and may be accomplished using any of a variety of
well-known mechanisms for obtaining information from a
user. However, 1t should be understood that such methods of
obtaining input from a user are merely examples and that
input may be obtained 1n many other ways.

[0131] In some embodiments, an 1dentity of the user (e.g.,
owner) of the client device may be statically configured.
Thus, the device may be keyed to an owner or multiple
owners. In other embodiments, the device may automati-
cally determine the identity of the user of the device. For
instance, a user of the device may be 1dentified by deoxy-
ribonucleic acid (DNA), retina scan, and/or finger print.
From the identity of the user, a user profile and/or client
profile may be 1dentified or obtained.
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[0132] Regardless of the system’s configuration, 1t may
employ one or more memories or memory modules config-
ured to store data, program instructions for the general-
purpose processing operations and/or the inventive tech-
niques described herein. The program instructions may
control the operation of an operating system and/or one or
more applications, for example. The memory or memories
may also be configured to store instructions for performing
the disclosed methods, graphical user interfaces to be dis-
played 1n association with the disclosed methods, etc.
[0133] Because such imformation and program instruc-
tions may be employed to implement the systems/methods
described herein, the disclosed embodiments relate to
machine readable media that include program 1instructions,
state 1nformation, etc. for performing various operations
described herein. Examples of machine-readable media
include, but are not limited to, magnetic media such as hard
disks and magnetic tape; optical media such as CD-ROM
disks; magneto-optical media such as optical disks; and
hardware devices that are specially configured to store and
perform program instructions, such as ROM and RAM.
Examples of program instructions include both machine
code, such as produced by a compiler, and files containing
higher level code that may be executed by the computer
using an interpreter.

[0134] Computer program instructions with which various
embodiments are implemented may be stored 1n any type of
computer-readable media, and may be executed according to
a variety of computing models including a client/server
model, a peer-to-peer model, on a stand-alone computing
device, or according to a distributed computing model 1n
which various of the functionalities described herein may be
effected or employed at different locations.

[0135] The disclosed techniques may be implemented 1n
any suitable combination of software and/or hardware sys-
tem, such as a web-based server or client device. An
apparatus and/or web browser may be specially constructed
for the required purposes, or 1t may be a general-purpose
computer selectively activated or reconfigured by a com-
puter program and/or data structure stored in the computer.
The processes presented herein are not inherently related to
any particular computer or other apparatus. In particular,
various general-purpose machines may be used with pro-
grams written 1n accordance with the teachings herein, or 1t
may be more convenient to construct a more specialized
apparatus to perform the disclosed method steps.

[0136] Although the iforegoing invention has been
described 1n some detail for purposes of clarity of under-
standing, 1t will be apparent that certain changes and modi-
fications may be practiced within the scope of the appended
claims. Therefore, the present embodiments are to be con-
sidered as 1llustrative and not restrictive and the invention 1s
not to be limited to the details given herein, but may be
modified within the scope and equivalents of the appended
claims.

What 1s claimed 1s:
1. A method, comprising;:
identifying applications installed on a mobile device;

maintaining historical data pertaining to use of the appli-
cations 1nstalled on the mobile device;

ascertaining a context of the mobile device;
determining locations 1n which a plurality of icons rep-

resenting a plurality of items are to be presented within
a homescreen of a display of the mobile device based,
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at least 1n part, on the context of the mobile device and
the historical data, the plurality of 1tems comprising at
least a portion of the applications installed on the
mobile device;

updating the homescreen of the mobile device according
to the locations, wherein updating the homescreen of
the mobile device comprises providing the plurality of
icons for display within the homescreen of the mobile
device such that the homescreen of the mobile device
displays the plurality of 1cons representing the plurality
of 1tems at the locations;

receiving, from a first application of the applications
installed on the mobile device, a request pertaining to
display of an icon associated with the first application
or a tile associated with the first application;

determining whether to display the i1con or the tile accord-
ing to the request received from the first application
based, at least in part, on the context of the mobile
device; and

providing the i1con or the tile associated with the first
application for display within the homescreen of the
mobile device responsive to determining to display the
icon or the tile associated with the first application.

2. The method as recited 1n claim 1, wherein determining
locations comprises:

preserving user-selected locations of at least a portion of
the applications installed on the mobile device.

3. The method as recited 1n claim 1, wherein determining
locations comprises:

associating a particular segment of the homescreen with a
particular type of item.

4. The method as recited 1n claim 1, wherein determining
locations comprises:

selecting locations 1n which icons corresponding to at
least a portion of the plurality of items are to be
presented within the homescreen of the mobile device
based, at least in part, on the context of the mobile
device and the historical data.

5. The method as recited 1n claim 1, wherein determining
locations comprises:

ranking at least a portion of the plurality of 1tems based,
at least 1n part, on the context of the mobile device and
the historical data; and

determining the locations based, at least in part, on the
ranking.
6. The method as recited 1n claim 1, comprising;:

selecting one or more items for which icons are to be
presented within the homescreen of the mobile device
based, at least in part, on the context of the mobile
device such that the plurality of items comprise the one
Oor more items;

wherein the one or more 1tems comprise a contact of a
user of the mobile device.

7. The method as recited 1n claim 1, comprising;:

modifying a display attribute of at least one icon of the
plurality of 1cons based, at least in part, on at least one
of a frequency or recency of access of a corresponding
item.

8. The method as recited 1n claim 1, comprising;:

selecting a set of applications that 1s not installed on the
mobile device based, at least 1n part, on the context of
the mobile device;
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selecting second locations 1n which icons corresponding
to the set of applications are to be presented within the
homescreen of the mobile device; and
providing for display via the mobile device the icons
corresponding to the set of applications at the second
locations within the homescreen of the mobile device;

wherein at least one of a color, a saturation or a brightness
of the i1cons corresponding to the set of applications
indicate that the set of applications 1s not 1nstalled on
the mobile device.

9. The method as recited in claim 1, comprising:

performing face detection in a wallpaper of the home-

screen;

wherein the locations are determined based, at least 1n

part, the face detection.

10. The method as recited in claim 1, comprising;:

detecting a change in the context of the mobile device;

wherein determining locations 1s performed 1n response to
detecting the change.

11. An apparatus, comprising:

a processor; and

a memory, at least one of the processor or the memory

being configured to:

identify applications installed on a device;

maintain historical data pertaining to use of the appli-
cations installed on the device:

ascertain a context of the device;

determine locations 1 which a plurality of i1cons rep-
resenting a plurality of items are to be presented
within a homescreen of a display of the device based,
at least 1n part, on the context of the device and the
historical data, the plurality of items comprising at
least a portion of the applications installed on the
device;

update the homescreen of the device according to the
locations;

receive, from a first application of the applications
installed on the device, a request pertaiming to dis-
play of an 1con associated with the first application or
a tile associated with the first application;

determine whether to display the 1con or the tile accord-
ing to the request received from the first application
based, at least in part, on the context of the device;
and

provide the icon or the tile for display within the
homescreen of the device responsive to determining
to display the icon or the tile associated with the first
application.

12. The apparatus as recited in claim 11, at least one of the
processor or the memory being configured to:

modily a display attribute of at least one i1con of the

plurality of 1cons based, at least in part, on at least one
of a frequency or recency of access of a corresponding
1item.

13. The apparatus as recited in claim 11, at least one of the
processor or the memory being configured to:

associate a particular segment of the homescreen with a

particular type of item.

14. A computer program product, comprising one or more
non-transitory computer readable media having computer
program 1nstructions stored therein, the computer program
instructions being configured such that, when executed by
one or more processors, the computer program instructions
cause the one or more processors to:
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identify applications installed on a device;

maintain historical data pertaining to use of the applica-
tions 1nstalled on the device;

ascertain a context of the device;

determine locations in which a plurality of icons repre-
senting a plurality of items are to be presented within
a homescreen of a display of the device based, at least
in part, on at least one of the context of the device or
the historical data, the plurality of items comprising at
least a portion of the applications installed on the
device;

update the homescreen of the device according to the
locations;

receive, from a first application of the applications
installed on the device, a request pertaining to display
of an 1con associated with the first application or a tile
associated with the first application;

determine whether to display the icon or the tile according
to the request received from the first application based,
at least 1n part, on the context of the device; and

provide the icon or the tile for display within the home-
screen of the device responsive to determining to
display the icon or the tile associated with the first
application.

13
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15. The computer program product as recited 1n claim 14,
wherein the historical data comprises contexts in which the
applications have been used via a set of other devices not
associated with a user of the device.

16. The computer program product as recited in claim 14,
wherein the context comprises a current brightness detected
at the device.

17. The computer program product as recited 1n claim 14,
wherein the context comprises a current headphone status,
the current headphone status indicating whether a user has
plugged headphones into the device.

18. The computer program product as recited in claim 14,
wherein determining locations 1s performed based, at least in
part, on a device profile that indicates a second context
present during a particular user-selected arrangement of the
plurality of 1cons.

19. The computer program product as recited 1n claim 14,
wherein the context comprises at least one of sounds or
words detected at the device.

20. The computer program product as recited in claim 14,
wherein the context comprises content of electronic mail
messages that have been received via the device.
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