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(57) ABSTRACT 

A sleep management application on a computing device hav 
ing a processor and a storage medium executes code that 
establishes to a server that maintains data pertaining to the 
computing device or to a user, retrieves data from the remote 
server, and generates a custom interface to con?gure a feature 
of the computing device. The custom interface is used to 
program a sleep management setting. In one implementation, 
a method uses the sleep management application to provide 
an alarm function using external data from a remote server. 
The sleep management application can receive the external 
data from the remote server and analyze the external data to 
identify elements that pertain to the sleep management appli 
cation. Then, the sleep management application can generate 
a control signal based on the elements, and modify a setting 
governing an operation of the alarm function in accordance 
With the control signal. 
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SYSTEMS AND METHODS FOR SLEEP 
MANAGEMENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims the bene?t of US. 
patent application Ser. No. 61/292,103, ?led Jan. 4, 2010, 
Which is hereby incorporated by reference in its entirety. 

TECHNICAL FIELD OF THE INVENTION 

[0002] This disclosure relates generally to the ?eld of con 
sumer electronic devices and, in particular, to systems and 
methods in support of enhanced consumer electronic devices 
for sleep management. 

BACKGROUND OF THE INVENTION 

[0003] Alarm clocks have traditionally been used as a pri 
mary means for sleep management. These devices usually 
provide limited alarm settings options including What sounds 
are played When the alarm is triggered. In traditional alarm 
clocks, sound options are usually limited to an alarm, a radio 
or an audio CD. The user typically has the ability to manually 
preselect Which type of sound is played, and sometimes has 
the option of ?rst playing one type of sound, then playing 
another type of sound after a predetermined time period. The 
user can also preselect the radio station or CD that is to be 
played. In the case of a radio station, the user may preselect a 
radio station that plays a certain type of audio content, such as 
a light jaZZ radio station or the like. HoWever, the recent 
proliferation of consumer electronic and computing devices 
having various software applications and extensive interop 
erability has signi?cantly expanded user’s sleep management 
options. For example, a consumer electronic device may be 
con?gured to function as an alarm clock. The device may also 
be connected to the traditional alarm clock and be used by the 
user to con?gure alarm settings and to select audio content to 
be reproduced on the alarm clock. 
[0004] In addition, various consumer electronic and com 
puting devices have frequent, if not constant netWork connec 
tivity. These devices are capable of receiving a vast amount of 
information from remote data servers through the Internet. 
For example, it is common for users of capable devices to 
receive tra?ic and/or Weather updates for a speci?c location. 
In many instances, various elements Within this received 
information result in additional considerations for a user. For 
instance, if a Weather forecast predicts inclement Weather, 
and/ or a traf?c report indicates delays on a certain road, a user 
may Wish to account for these current/ future events by Wak 
ing up at a time other than that Which he/she is otherWise 
accustomed. HoWever, there is presently no system or method 
that enables such accounting and/ or considerations to be 
effectively implemented. 
[0005] It is With respect to these considerations and others 
that the disclosure made herein is presented. 

SUMMARY OF THE INVENTION 

[0006] Technologies are presented herein for a system and 
method for enhancing a sleep management application. 
[0007] In accordance With a broad aspect of the invention, 
a computing device executes code that implements a sleep 
management application Which can, in certain implementa 
tions, provide control over a peripheral device, and, more 
particularly, control that executes either a user’s settings or 
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settings that are received dynamically from an external source 
that may transform or otherWise alter the user’s or the device’s 
settings. As such, changes in local Weather or traf?c can 
in?uence the settings in the peripheral device, and so can 
changes based on other information received from a remote 
source, all according to the operation of the sleep manage 
ment application. As a result, for example, an alarm function 
of a peripheral device or the computing device itself can be 
adjusted even While the user sleeps to account for such 
changes. 
[0008] According to one aspect, the sleep management 
application cooperates With a computing device having a 
processor and a storage medium. The sleep management 
application utiliZes one or more softWare modules that are 
stored on the storage medium and executed in the processor. 
The sleep management application operates by establishing a 
communications link With a server that maintains data per 
taining to the computing device or to a user. The sleep man 
agement application retrieves data from the remote server and 
generates a custom/tailored interface based on the data in 
order to con?gure a feature of the computing device. Then, 
the sleep management application is programmed With a 
sleep management setting using the custom/tailored interface 
to implement the feature so-con?gured. 
[0009] According to another aspect, a computer imple 
mented method for enhancing a sleep management applica 
tion operating on a computing device and having an alarm 
function is provided. The computing device has a processor 
and a storage medium, and the sleep management application 
has one or more softWare modules stored on the storage 
medium and executed in the processor. A communications 
link betWeen the sleep management application and a remote 
server is initiated, the remote server having external data 
pertaining to the computing device or to a user. The sleep 
management application receives the external data from the 
remote server and analyZes the external data to identify ele 
ments that pertain to the sleep management application. 
Then, the sleep management application generates a control 
signal based on the identi?ed elements and modi?es a setting 
governing an operation of the alarm function of the comput 
ing device in accordance With the control signal. 
[0010] According to yet another aspect, a computer imple 
mented method for enhancing a sleep management applica 
tion operating on a computing device is provided. The com 
puting device has a processor and a storage medium, and the 
sleep management application has one or more softWare 
modules stored on the storage medium and executed upon the 
processor to cooperate thereWith and implement enhanced 
sleep-management functionality. The sleep management 
application collects data that is perceptible to, or usable by, 
the computing device and analyZes the data to identify ele 
ments that pertain to the sleep management application. The 
sleep management application then generates a control signal 
based on the identi?ed elements and modi?es the operation of 
the sleep management application in accordance With the 
control signal. 
[0011] According to yet another aspect, a sleep manage 
ment system is provided including a processor, a storage 
medium accessible by the processor, and one or more soft 
Ware modules encoded on the storage medium Which execute 
in the processor and Which, When executed by the processor, 
cause the sleep management system to initiate a communica 
tions link With a remote server, the remote server having 
external data pertaining to a computing device or to a user. 
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The software modules, in cooperation With the processor, 
further cause the sleep management system to receive the 
external data from the remote server and analyZe the external 
data to identify elements that pertain to the sleep management 
application. Then, the softWare modules cause the sleep man 
agement system to generate a control signal based on the 
identi?ed elements and modify a setting governing an opera 
tion of an alarm function in accordance With the control 
signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 illustrates a schematic block diagram of a 
sleep management system in accordance With one example 
embodiment; 
[0013] FIG. 2 illustrates a schematic block diagram of a 
peripheral device, such as an alarm clock, in accordance With 
one example embodiment; 
[0014] FIGS. 3-4 illustrate schematic block diagrams of 
databases maintained by the sleep management system in 
accordance With one example embodiment; 
[0015] FIGS. 5-12 illustrate ?oW diagrams of the methods 
of operation of the sleep management system in accordance 
With one example embodiment; and 
[0016] FIG. 13 illustrates a schematic block diagram of a 
computer system in accordance With one example embodi 
ment. 

DETAILED DESCRIPTION OF CERTAIN 
EMBODIMENTS OF THE INVENTION 

[0017] Example embodiments are described herein in the 
context of systems, methods and computer program products 
for sleep management. Those of ordinary skill in the art Will 
realiZe that the folloWing description is illustrative only and is 
not intended to be in any Way limiting. Other embodiments 
Will readily suggest themselves to such skilledpersons having 
the bene?t of this disclosure. Reference Will noW be made in 
detail to implementations of the example embodiments as 
illustrated in the accompanying draWings. 
[0018] FIG. 1 illustrates a schematic block diagram of a 
sleep management system 100 in accordance With one 
example embodiment. The system 100 includes one or more 
peripheral devices 105, such as an audio reproduction device 
(for example, an alarm-clock radio or a similar device having 
audio reproduction functionality such as a speaker as one 
example of an output device for providing an alert to a user as 
part of the alarm function). The system 100 further includes a 
computing device such as a consumer electronic device 120 
(for example, a smart phone, portable audio/video player, 
personal digital assistant (PDA), digital reader, or any other 
type of electronic device having data processing/storage 
capabilities), and/or a personal computer 130 (for example, a 
desktop, laptop, tablet, or notebook computer). Device 120 
and PC 130 may be connected to the peripheral device 105 via 
dedicated analog/digital connectors 125 and 135, respec 
tively, and/or via a Wired or Wireless, netWork 110, such as 
Ethernet, 802.11b/g/n, and Bluetooth. In one example, the 
consumer electronic device 120 may be docked With the 
peripheral device 105, in Which case the connector 125 may 
be a generic or custom docking connector having digital 
and/or analog input/output ports. In one example embodi 
ment, the connector 125 may be a Universal Serial Bus (U SB) 
connector or other types of serial data connectors. In one 
example embodiment, the connector 125 may include a cable. 
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The personal computer 130 may be connected to the periph 
eral device 105 via the connector 135, Which may also be a 
USB connector or other types of serial or parallel data con 
nectors. 

[0019] The system 100 further includes a sleep manage 
ment application 115, Which may reside on the consumer 
electronic device 120 and/ or on the personal computer 130. In 
general, the sleep management application 115 includes one 
or more softWare modules that provide con?guration and 
storage of various sleep management settings for the periph 
eral device 105, including but not limited to clock settings, 
alarm settings, radio settings, audio settings, netWork set 
tings, user pro?le settings and various other con?guration 
parameters and settings. The sleep management application 
115 may be provided by the manufacturer of the peripheral 
device 105, the manufacturer of the computing device 120, 
130, or a third party. In one example embodiment, the sleep 
management application 115 may be Written and distributed 
by the manufacturer of the peripheral device 105, such as the 
manufacturer of an alarm clock radio. In another example, the 
manufacturer of the audio reproduction device 105 may pro 
vide Application Programming Interfaces (APIs) to the 
peripheral devices 105 so that third-party softWare developers 
can create their oWn sleep management applications 115 
using the provided APIs. The application 115 may be 
executed by the operating system (OS) or the Internet broWser 
of the consumer electronic device 120 and/or personal com 
puter 130. The sleep management application 115 may be 
Written using C, C++, Perl, Java, Visual Basic, XML, HTML 
and other knoWn programming languages. 
[0020] The system 100 may further include various local 
and remote servers 140, 170, 190 that operate in conjunction 
With the sleep management application 115 to provide vari 
ous information and services to the sleep management appli 
cation 115, consumer electronic device 120, personal com 
puter 130, peripheral device 105, and/ or application users. In 
one example embodiment, the system 100 may include a 
remote server 140 hosted by the manufacturer of the periph 
eral device 105 or a third party. In one embodiment, server 
140 may maintain and provide to the sleep management 
application 115 information about various peripheral devices 
105, Which may be stored in a database 150, and serve as a 
backup for the user account information, Which may be stored 
in a database 160. In another example embodiment, the 
peripheral device 105 may be located in a hotel, in Which 
case, the system 100 may include a local hotel server 170 and 
hotel database 180. The sleep management application 115 
may communicate With the hotel server 170 via netWork 110 
to provide and/or receive information about various hotel 
services. In yet another example embodiment, the system 100 
may include various social netWorking and/or messaging 
servers 190. The sleep management application 115 may 
provide and/or receive status update noti?cations about 
activities of the application user or other users to/from the 
social netWorking servers 190, such as Twitter@ or Face 
book®, or send email or instant messages With the user activ 
ity information using messaging servers 190. Operation of 
these and other servers Will be described in greater detail 
herein beloW. 

[0021] In an alternate arrangement, sleep management 
application 115 can be con?gured to receive information 
from one or more servers 140, 170, 190, and to further utiliZe 
the received information to enhance and/ or modify the opera 
tion of the sleep management application 114 including an 
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alarm function. By Way of example, sleep management appli 
cation 115 can utilize the computing device’s 120, 130 exist 
ing Internet connection to initiate a connection betWeen the 
sleep management application 115 and one or more local or 
remote servers 140, 170, 190. The sleep management appli 
cation 115 can then receive external data (i.e., data that is 
present on the server 140, 170, 190 but not on the computing 
device 120, 130) from the server(s) 140, 170, 190. Preferably, 
the data received from the server(s) pertains to the computing 
device 120, 130 (such as data relating to the computing 
device’s 120, 130 location), the user (such as personal sched 
uling information and/or personal favorites/interests), and/or 
the sleep management application 115, though in principle 
the sleep management application 115 can receive any form 
of data. By Way of example, in one arrangement the sleep 
management application 115 receives tra?ic and/or Weather 
data from one or more traf?c/Weather related Websites/serv 
ers. This data can then be used to generate control signals that 
con?gure and control various settings and functions of the 
sleep management application 115 in a manner that trans 
forms or changes user/ device settings (i.e., existing values 
that are set in the device) that may have been input manually 
by the user through the sleep management application inter 
face, the computing device 120, 130, and/or the audio repro 
duction device 105, as Will be described in greater detail 
beloW. Additionally, the data can be received in response to a 
speci?c query by the sleep management application 115 and/ 
or the computing device 120, 130 (such as a query regarding 
current tra?ic conditions in a speci?c area) and/or in response 
to a standing query (such as Weather in the user’s hometoWn). 
[0022] It should be noted that While the foregoing descrip 
tion of an arrangement of sleep management system 100 
incorporates numerous components, in other arrangements 
feWer or additional components can be present. Thus, for 
example, in one particular arrangement, a computing device 
120, 130 can communicate With and receive data from various 
external servers 140, 170, 190 through netWork 110, free of 
communication With or reliance upon the peripheral device 
105. In such an arrangement, a speaker on-board the device 
120, 130 can be the output device that provides an alert to the 
user as the alarm function. 

[0023] FIG. 2 illustrates a schematic block diagram of the 
peripheral device 105 in accordance With one example 
embodiment. The device 200 may be a digital alarm clock or 
other such device having additional functionality such as 
audio reproduction. The device 200 may include a microcon 
troller 205, such as a simple 8-bit microcontroller or a more 
complex ARM-based microprocessor, for controlling opera 
tion of the device 200 and a memory 210, such as read-only 
memory (ROM) or random access memory (RAM), for stor 
ing program instructions and user settings for operating the 
device 200. The device 200 may also include an internal 
poWer ampli?er 215 and speaker 220 for reproducing audio 
sounds. The device 200 may also include a display 225, such 
as an LCD display, for displaying time/date and other infor 
mation and a control panel 23 0, Which may include a plurality 
of programmable buttons for controlling operation of the 
audio reproduction device 200. In one example, the display 
225 may be a touchscreen display and the control panel 230 
may at least in part include a graphical user interface (GUI). 
The device 200 may also include one or more radio tuners 

235, such asAM, PM, or satellite radio tuners. The device 200 
may also include a plurality of digital/ analog data connectors, 
such as infrared (IR) receiver 240 for receiving commands 
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from a remote control 280, a docking connector 245 for 
docking the consumer electronic device 120 (in either a Wired 
or Wireless manner), an analog I/O connector 250 for con 
necting to the external speakers or a microphone, a digital I/O 
connector 255, such as a USB connector, for connecting to the 
personal computer 130 and/or the consumer electronic device 
120, and a netWork connector 260, such as Wired or Wireless 
local area netWork (LAN) card or a Bluetooth® card. The 
device 200 may also include a remote control 280, Which may 
communicate using RF or IR signals, to control various func 
tions of the device 200 and/or functions of the sleep manage 
ment application 115 residing on the consumer electronic 
device 120 and/ or the personal computer 130. The device 200 
may also include a CD player (not shoWn) or other internal 
audio source devices. 

[0024] As indicated above, the sleep management applica 
tion 115 enables con?guration of various sleep management 
settings and functions (such as clock settings, alarm settings 
and functions, radio settings, audio settings, netWork settings, 
user pro?le settings and various other con?guration param 
eters and settings) and storage of con?guration settings for 
various peripheral devices 105 and computing devices 120, 
130. To that end, the sleep management application 115 main 
tains a user account database that contains one or more 

accounts for various users of the application 115 that contain 
information pertaining to the user, the computing device 120, 
130, the sleep management application 115, and/or the 
peripheral device 105. FIG. 3A illustrates one example 
embodiment of a user account database 300 containing user 
accounts 310. Each account 310 may include user identifying 
information 320 including a user’s name as Well as applica 
tion login name and passWord. The account 310 may also 
include user preferences 330, including e-mail address, per 
sonal Web site, social netWork information such as login name 
and passWord, user preferences With respect to alerts and 
advertisements, as Well as a user’s buddy list. The user 
account 310 may also include user activity information 340 
including current location, current activity, such as sleeping, 
aWake, listening to radio, etc., and planned activity, such as 
Waking up at 7:30AM, etc., for example. As Will be described 
in greater detail beloW, the sleep management application 115 
can analyZe user activity information 340 in order to generate 
one or more control signals that can modify the operation of 
the computing device 120, 130, the sleep management appli 
cation 115, and/ or the peripheral device 105. The account 310 
may also include user personal data 350 including audio/ 
video ?les that may be reproduced on the peripheral device 
105 or on the computing device itself. The account 310 may 
also include one or more user sleep pro?les 360, Which 
include data structures containing speci?c sleep management 
scenarios for various computing devices 120, 130 and/or 
peripheral devices 105. User sleep pro?les 360 Will be dis 
cussed in greater detail herein beloW. The account 310 may 
also include application version information 370 and infor 
mation 380 about computing devices 120, 130 and/ or periph 
eral devices 105 With Which the sleep management applica 
tion 115 is con?gured to operate. 
[0025] As noted above, sleep pro?les 360 contain speci?c 
sleep management scenarios for various computing devices 
120, 130 and/or peripheral devices 105. These sleep pro?les 
360 can also be analyZed by the sleep management applica 
tion 115 in order to generate one or more control signals that 
can modify the operation of the computing device 120, 130, 
the sleep management application 115, and/ or the peripheral 
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device 105, as will be described in greater detail below. In one 
example, a user may create sleep pro?les for different days of 
the week; thus, for example, a weekday may have one sleep 
pro?le and a weekend may have a different sleep pro?le. In 
addition, the user may create different sleep pro?les for dif 
ferent locations; thus, for example, the user may have one 
sleep pro?le at home and a different sleep pro?le when trav 
eling on business. Moreover, sleep pro?les 360 may differ 
based on the functionality of the computing devices 120, 130 
and/or the peripheral device 105 with which the sleep man 
agement application 115 is operating. For example, if device 
105 has a radio tuner, a sleep pro?le may indicate radio 
stations to which the device 105 must tune to. If the device 
105 does not have a radio tuner, the sleep pro?le would 
indicate another audio source, such as a CD track, MP3 ?le or 
a network address, to be used by the device 105. By way of 
further example, if device 105 has video display means (such 
as an LCD screen) a sleep pro?le can indicate (i.e., identify) 
images or videos to be displayed by the device. The sleep 
pro?les 360 can be easily created and stored by the user on the 
application 115. When the consumer electronic device 120 or 
personal computer 130 on which the application 115 runs is 
connected to the peripheral device 105, the user may launch 
the sleep management application 115 and select a sleep 
pro?le 360 to be executed by the application. Alternatively, 
the application 115 may automatically select and execute a 
pro?le that suits user preferences. In like manner, by way of 
example, the sleep pro?les can indicate how the computing 
devices 120, 130 are to respond in the absence of a connection 
with a peripheral device 105. 

[0026] FIG. 3B illustrates one example embodiment of a 
user sleep pro?le 360 for a speci?c sleep management sce 
nario. The pro?le 360 may include wake up options 365 
including but not limited to the alarm time, alarm duration, 
alarm sound, such as volume, the source of sound, such as a 
preset radio station, a CD track or a MP3 ?le from the user’s 
personal data 350 and snooZe options, such as enable/disable 
snooZe button on the audio reproduction device 105. The 
wake up options 365 may also include a list of actions to be 
taken by the sleep management application 115 when the 
alarm is activated. For example, the actions may include 
updating the user’s Facebook page and sending an instant 
message to the user’s buddy list indicating that the user is 
awake and listening to a certain radio station. The sleep pro 
?le 360 may also include bedtime options 375 including the 
time when user is going to bed, the sound to be activated when 
the user is going to bed, the sound source and duration as well 
as the list of actions to be taken when the user is going to bed. 
The sleep pro?le 360 may also include various miscellaneous 
options 385 including various miscellaneous alarm settings 
and action listings. 
[0027] In one example embodiment, the user account data 
base 300 or a back up thereof may be stored on the remote 
server 140 in a database 160. In addition, the remote server 
140 may include a database of peripheral devices 105 and/or 
computing devices 120, 130. FIG. 4 illustrates one example 
embodiment of the peripheral device database 400. The data 
base 400 includes records 410 for each manufactured periph 
eral device 105 and/or computing device 120, 130. A record 
410 includes device model identi?er 420, device con?gura 
tion data 430, device user manual 450 in electronic format, 
device software update information 460, and various APIs 
470 that allow sleep management applications 115 to com 
municate with the peripheral devices 105 and/ or the comput 
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ing devices 120, 130. The sleep management application 115 
may request device-speci?c information from the database 
400 in order to communicate with various peripheral devices 
105 and/or computing devices 120, 130. In one example 
embodiment, a part of the information of the database 400 
may be maintained by the sleep management application 115. 
[0028] FIG. 5 illustrates an example methodology 500 for 
activation of a sleep management application 115 on a con 
sumer electronic device 120 or a personal computer 130. At 
step 510, a user may download the application 115 onto the 
consumer electronic device 120 or the personal computer 
130. At step 520, the user may install the sleep management 
application 115 on the consumer electronic device 120 or the 
personal computer 130. At step 530, the sleep management 
application creates one or more user accounts 310 for appli 
cation users. At this point, the user may provide user identi 
fying information and select a login name and password. At 
step 540, the application 115 collects/updates user prefer 
ences, personal data and user activity information, and stores 
this information in a user account 310. At step 550, the appli 
cation may collect/update information about the consumer 
electronic device 120 or the personal computer 130 on which 
it is executed, such as device model identi?er and the like, and 
store this information in the user account 310. This informa 
tion may be used to search for device- or computer-speci?c 
application updates and/or other device- or computer-speci?c 
functions. At step 560, the user may create various sleep 
pro?les 360 using prede?ned sleep pro?le templates. The 
templates may include prede?ned data entry ?elds for entry 
of the necessary information. Notably, the templates may be 
device-speci?c. For example, the application may use the 
model number identi?er of the peripheral device 105 and/or 
the computing devices 120, 130 to determine functionality of 
the device, such as a radio tuner, CD player, etc., and provide 
sleep pro?le templates that re?ect features of the peripheral 
device 105 and/or the computing devices 120, 130. At step 
570, the sleep management application 115 may connect to 
the remote server 140 through the network 110 and, at step 
580, send all collected user account information to the remote 
server 140 for back up on the user account database 160. 

[0029] FIG. 6 illustrates an example methodology 600 for 
con?guring a peripheral device 105 using sleep management 
application 115. At step 610, the consumer electronic device 
120 or personal computer 130 is docked or connected (wired 
or wirelessly) to the peripheral device 105. At step 620, the 
sleep management application 115 auto starts or is manually 
launched by the user. At step 630, the sleep management 
application 115 and the consumer electronic device 120 
authenticate each other by exchanging, for example, one or 
more device model identi?er(s) and/or software version iden 
ti?er(s). At step 640, the sleep management application may 
connect to the remote server 140 and retrieve, at step 650, 
con?guration information about the peripheral device 105 
from the remote server 140. Alternatively, this device con 
?guration information may be already known to the applica 
tion 115 and it does not need to retrieve it from the remote 
server 140. At step 660, the sleep management application 
115 generates, based on the device con?guration information, 
a custom user interface for con?guring speci?c features of 
peripheral device 105. For example, the user interface dis 
plays only control buttons available on the speci?c peripheral 
device to which the sleep management application 115 is 
currently communicating. At step 670, the sleep management 
application 115 also retrieves from the local or remote user 
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account database a user’s personal data and sleep pro?les. At 
step 670, the user may con?gure operation of the peripheral 
device using the custom interface. For example, the user may 
program preset buttons of the audio reproduction device to 
play speci?c audio ?les stored on the consumer electronic 
device 120 or personal computer 130 on Which the sleep 
management application 115 runs or to stream Internet radio 
from netWork addresses speci?ed in the user preferences 
?elds of the user account 310. In addition, using the custom 
interface of the sleep management application 115, the user 
may select one of the sleep pro?les associated With the 
peripheral device 105 to be executed by the sleep manage 
ment application 115. 
[0030] FIG. 7 illustrates an example methodology 700 for 
collection and distribution of user information by the sleep 
management application 115. At step 710, the sleep manage 
ment application 115 connects to and authenticates the 
peripheral device 105. In an alternate arrangement, the sleep 
management application executes on a computing device 
120, 130 Without connecting to a peripheral device 105. At 
step 720, the application 115 determines user location based 
on the device authentication information. For example, the 
application 115 may compare the current device model iden 
ti?er With the “home device” model identi?er stored in the 
user account 310. If these identi?ers are different, the appli 
cation 115 may request that remote server 140, Which has 
information about all manufactured peripheral devices, deter 
mine Where the current peripheral device is located. In an 
alternate arrangement, Wherein the sleep management appli 
cation 115 executes on a computing device 120, 130 Without 
connecting to a peripheral device 105, user location is deter 
mined using other location determining methods. By Way of 
example, the sleep management application 115 may 
approximate the location of the computing device 120, 130 by 
requesting the location information associated With the com 
puting device’s 120, 130 assigned IP address. By Way of 
further example, if the computing device 120, 130 is equipped 
With a GPS receiver, the sleep management application 115 
may utiliZe the receiver to determine the device’s location. By 
Way of yet further example, if the computing device 120, 130 
is equipped With the capacity for cellular communication, the 
sleep management application 115 may utiliZe triangulation 
or other such location determining techniques in order to 
determine the device’s 120, 130 location. All of the foregoing 
can be accomplished, in one embodiment of the invention, by 
execution of code or a portion of code that comprises the sleep 
management application. At step 730, the application 115 
checks user preferences in the user account 310 and, based on 
user preferences, may send user location update noti?cations 
to various messaging or social netWork servers 190. At step 
740, the sleep management application 115 collects user 
activity information from the con?guration settings of the 
peripheral device 105 and/or the computing device 120, 130. 
For example, the user may program an alarm setting of the 
peripheral device 105 (such as an audio reproduction device) 
and/ or the computing device 120, 130 to alloW the alarm to go 
off at 8:30 PM and to begin streaming a broadcast of football 
game from an Internet radio station. At step 750, the applica 
tion 115 checks user preferences in the user account 310 and, 
based on user preferences, may send user activity update 
noti?cations to various messaging or social netWork servers 
190. At step 760, the application 115 may detect that the user 
activated one of the control buttons of the peripheral device 
105, such as a radio preset button of an audio reproduction 
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device such as an alarm clock radio that tunes FM tuner to 

frequency 103.5 MHZ. In response, the application 115 may 
check, at step 770, user preferences in the user account 310 
and, based on user preferences, may send user activity update 
noti?cations to various messaging or social netWork servers 
190. For example, if the detected user action took place at 9 
PM, the message may indicate that the user stopped listening 
to the broadcast of the football game and instead is listening 
to music on NeW York dance music station 103.5 KTU, for 
example. 
[0031] FIG. 8 illustrates an example methodology 800 for 
displaying user activity information by the sleep management 
application 115. At step 810, the application 115 connects to 
the remote server 140 and, at step 820, retrieves user activity 
information that Was collected by the application for a period 
of time. At step 830, the sleep management application 115 
analyZes the user activity data using various statistical and/or 
probabilistic models knoWn in the art. At step 840, the sleep 
management application 115 may present user activity infor 
mation in a graphical or statistical form. For example, the 
application 115 may generate a graph of the user’s average 
sleep time per day for the past month versus a recommended 
amount of sleep or versus the amount of sleep of users of 
similar demographics or similar locale. In another example, 
the application may shoW What radio stations the user had 
listen to most during the course of a year, compare popularity 
rating of these radio stations, and suggest other similar radio 
stations. At step 850, the sleep management application 115 
may reorganize the user activity information in different for 
mat or other criteria. For example, the information may be 
presented in a form of a pie or bar chart or in tabular form. At 
step 860, the user may request additional activity information 
to be retrieved and presented. For example, user activity infor 
mation for a shorter or longer period of time may be requested 
by the user. As another example, certain information that has 
been gathered from other users (e. g., “buddies” of the user on 
a given social network) can be presented to the user. In this 
regard, the sleep management application 115 can retrieve 
information concerning the song, radio station, or other pro 
gram that a buddy has selected as a Wake up alarm and cause 
that selection to be used at the computing device 120, 130 or 
peripheral device 105. At step 870, the user may instruct the 
sleep management application 115 to send a portion of the 
user activity information to a particular email address or be 
posted on the user’s social netWork Web page, such as a 
Facebook or the like. 

[0032] FIG. 9 illustrates an example methodology 900 for 
operation of the remote server 140 of the sleep management 
system 100. At step 910, the sleep management application 
115 may request the remote server 140 to create a user 
account 310 in the database 160 for each neW user of the 
system 100. At step 920, the remote server 140 receives and 
updates information about various peripheral devices 105 and 
stores this information in the database 150. At step 930, the 
remote server 140 receives 115 user preferences information 
from the sleep management application and updates this 
information in the user account 310. At step 940, the remote 
server 140 receives user location information from the sleep 
management application 115 and updates this information in 
the user account 310. At step 950, the remote server 140 
receives user activity information from the sleep management 
application 115 and updates this information in the user 
account 310. At step 960, the remote server 140 may be 
con?gured to update, based on user preferences, the user’s 










