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(57) ABSTRACT

Various embodiments of the present invention are directed to
systems, methods, and computer program products for man-
aging connections between a mobile device and a network
server over a network connection in a bandwidth-efficient
manner. In one embodiment, a mobile device includes a
processor, and there are a plurality of services executed by
the processor, each of the services receiving information
updates over a network connection from a server. At least
one update interval function executed by the processor
assigns an update interval to each of the services, the update
intervals governing when each of the respective services
request updated information over the network connection.
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SYSTEMS AND METHODS FOR
CONTROLLING APPLICATION UPDATES
ACROSS A WIRELESS INTERFACE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This patent application is a continuation of U.S.
patent application Ser. No. 14/563,487, filed Dec. 8, 2014,
which is a continuation of U.S. patent application Ser. No.
11/956,253, filed Dec. 13, 2007, now U.S. Pat. No. 8,914,
786, all of which are incorporated herein by reference.
[0002] This application is also related to concurrently
filed, co-pending, and commonly-assigned U.S. patent
application Ser. No. 11/690,582, filed Mar. 23, 2007; U.S.
patent application Ser. No. 11/690,591 filed Mar. 23, 2007,
and U.S. patent application Ser. No. 11/690,602 filed Mar.
23, 2007, now U.S. Pat. No. 8,073,474, all of which are
incorporated herein by reference.

TECHNICAL FIELD

[0003] This disclosure relates to wireless bandwidth man-
agement and more particularly to systems and methods for
adaptive bandwidth management in wireless communication
systems and even more particularly to systems and methods
for efficiently updating applications that reside on a wireless
device.

BACKGROUND

[0004] In many situations, such as, for example, when it is
required to update or change an application that is running
on a mobile device, the updated or new information typically
is located on the network side of the wireless interface. Thus
that information must then be transmitted across the wireless
interface to the device, such as a cell phone, where the
application resides.

[0005] Several problems exist when attempting to manage
such application updates. These problems stem from several
factors, one of which is that a typical mobile wireless
network has high latency and relatively low bandwidth. In
addition, the wireless interface is subject to drop-outs and
thus often there is difficulty maintaining a channel. Also, the
use of the wireless interface causes battery drain on the
mobile device and thus there is always concern as to when
transmission occurs and for how long.

[0006] An additional set of problems exist when the data
exchange is via the HT'TP protocol which is a client initiated
protocol. In this instance, the client being the mobile device.
Thus, the situation exists that the update data resides in the
network while the connection must be initiated from the
mobile device, all while conserving bandwidth and battery
life of the mobile device.

BRIEF SUMMARY

[0007] The present invention is directed to systems, meth-
ods, and computer program products providing client-side
setting of application update intervals. In one embodiment,
a single persistent wireless interface connection is main-
tained in a manner that allows for multiplexing several
services over that connection. One or more client side
interval update functions calculate appropriate update inter-
vals for the various services in a dynamic manner. Therefore,
each service that communicates using the network connec-
tion has an update interval associated therewith. By man-
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aging the data transfer in accordance with the update inter-
vals, the bandwidth of the total data transfer across the
interface is managed so as to conserve battery life and
minimize the bandwidth required at any point in time.
Update intervals can also be used to maximize cost effi-
ciency by, e.g., increasing intervals or stopping automatic
updates altogether when network data costs rise. From time
to time, the update interval of any given type of data can be
adjusted dynamically depending upon one or more factors
that can change over time.

[0008] The foregoing has outlined rather broadly the fea-
tures and technical advantages of the present invention in
order that the detailed description of the invention that
follows may be better understood. Additional features and
advantages of the invention will be described hereinafter
which form the subject of the claims of the invention. It
should be appreciated by those skilled in the art that the
conception and specific embodiment disclosed may be read-
ily utilized as a basis for modifying or designing other
structures for carrying out the same purposes of the present
invention. It should also be realized by those skilled in the
art that such equivalent constructions do not depart from the
spirit and scope of the invention as set forth in the appended
claims. The novel features which are believed to be char-
acteristic of the invention, both as to its organization and
method of operation, together with further objects and
advantages will be better understood from the following
description when considered in connection with the accom-
panying figures. It is to be expressly understood, however,
that each of the figures is provided for the purpose of
illustration and description only and is not intended as a
definition of the limits of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] For a more complete understanding of the present
invention, reference is now made to the following descrip-
tions taken in conjunction with the accompanying drawing,
in which:

[0010] FIG. 1 shows one embodiment of a mobile device
utilizing the concepts of the invention;

[0011] FIGS. 2 and 3 show embodiments of methods for
controlling the operation of the application update function
of the device shown in FIG. 1,

[0012] FIGS. 4 and 5 show embodiments of methods for
controlling the operation of services according to the inter-
val function of the device shown in FIG. 1; and

[0013] FIG. 6 illustrates an example computer system 600
adapted according to embodiments of the present invention.

DETAILED DESCRIPTION

[0014] FIG. 1 shows one embodiment 10 of a mobile
device 100 (only a portion of which is illustrated) utilizing
the concepts of the invention. Connection 12 exists between
device 100 and network server 11. Connection 12 has a
bandwidth limitation, either imposed by the physical net-
work or imposed by the user such that the user is only
willing to pay for a certain amount of data transmission
(often measured in bytes per unit time). Sometimes the cost
per byte is less expensive at certain times (such as at night)
so the user prefers to use “night” bytes instead of “day”
bytes when possible. In fact, many kinds of limitations exist
and may be addressed by various embodiments of the
invention. For example, there are utilization limitations
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assigned by networks (WiFi, Edge, UMTS, etc.), user
assigned limits (e.g., to control costs), network operator
assigned limits, application/service assigned limits, and the
like, all of which may be addressed by one or more embodi-
ments.

[0015] Device 10 contains service manager 13 which in
turn controls various services (or data types) 13-1 to 13-N.
Each of the services 13-1 to 13-N has associated therewith
a priority function 14. The purpose of each service 13-1
through 13-N is to perform a particular function (applica-
tion) that ultimately results in data displayed to the user via
display 15. Each service 13-1 through 13-N requires some
time (bandwidth) on the wireless interface and service
manager 13 balancing each bandwidth request against all
other service bandwidth requests against a number of fac-
tors. The priority of each service is incorporated into the
priority function for each service. Since the overall connec-
tion has a bandwidth limit, the availability of the connection
to any particular service is balanced across all services
according to an individual priority function associated with
each service. Since the output of the priority function for a
given service can change from time to time (as well as the
function itself), the use of the connection is dynamically
balanced according to a complex and changing set of
criteria, which may include user load patterns, behavior, or
any characteristic or behavior expressed by the user (direct
or through observation) that may be quantified. Thus, the
system will indirectly balance itself in accordance with each
user’s needs and desires. This adaptation can use a variety of
functions, such as, for example, linear, moving average,
digital filter (FIR, IIR), Bayesian or support vector machine
and can support active, adaptive or designed balancing or
combinations thereof.

[0016] Forexample, assume a user desires to use only one
megabyte per day. That megabyte is rationed out in some
order during the day according to a plan for that user. The
plan can, for example, be based on statistics or any stochas-
tic process, for example, selecting a service to run (out of
multiple services) for the current interval based on a number
or value associated with that service, the value of which is
determined dynamically according to a function as
described. This function may be different for different ser-
vices or for different users, or on any one of many other
techniques, such as, for example, probability of usage of
target application or data, neural network, location-based
function, GPS.

[0017] Inasystem with scarce resources (e.g., bandwidth),
there will typically be multiple competing services at any
one interval. As the number of resources increases and the
number of services stays the same, competition at any given
interval decreases. Systems may be managed by using
techniques that modify the interval for a given service and/or
alter the instantaneous priority (the priority during the
current interval). Both of these values are produced through
a function that may operate according to multiple techniques
and consider complex criteria. In many systems, there is not
a single function for calculating all priorities and intervals,
but rather a separate function may be employed on each type
of service (or each individual service) and may vary by
application and user. The air transport time is then rationed
at so many megabytes per hour, if desired. The service
manager then will only allow the connection to be used up
to the threshold limit. To accomplish this, the service man-
ager periodically pulls through the list of services that
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require bandwidth and processes the highest priority service
first until it reaches the bandwidth limit set for the connec-
tion. The service manager then waits until the next pulling
interval and repeats the process. The priority functions
themselves are constantly changing their priority levels and
thus at each polling opportunity the highest priority func-
tions are served first. The services are also changing their
polling intervals at each opportunity in concert or indepen-
dently with the changes in priority.

[0018] For example, assume that a user desires to have a
weather application, a news application and a sports appli-
cation. The weather application may have a high priority
assigned to it during the hours of 6 AM to say 9 AM. Thus,
during these hours the weather information is updated every,
say ten minutes. Likewise, the news application has a high
priority in the morning but then switches so that only
“breaking” news stories are reported during the day. The
sports application has a priority such that scores are reported
only at 6 AM and then again only at 10 PM, except that when
a favorite team (or teams) are actually playing then the
priority changes to every five minutes.

[0019] Another example would be when the user performs
an action, such as pressing a key or changing the view on the
display. This action then could immediately change the
priority function of the associated application (service). This
then would allow the service manager to control updates on
a more immediate basis.

[0020] Many wireless devices, such as for example, cel-
Iular telephones, allow communications over several chan-
nels, One such channel is a main two-way real time channel
which is typically used for concurrent bidirectional speech
communications. Another channel, for example, is a data
channel that could be used separately from the speech
channel. While the concepts discussed herein can be used on
either channel, it is expected that the service manager will
use the data channel. During the time the service manager is
managing the connection, there can be a side channel of
HTTP headers, such as headers 101. These side channel
headers piggyback on other messages. For instance, if
service A is communicating with server 11, service B can
also communicate with the server at the same time on the
same message using a side channel message such as mes-
sage 102.

[0021] The purpose of the side channel is to process
certain class of service requests that are small but frequent
or potentially frequent, but where it is not necessary to
establish an explicit transaction on the network. Thus, when
one service makes a request and gets a response, several
other services can have their small but important requests
multiplexed on the established requests so that they effec-
tively share that time slice. An example would be for an
application to check for the presence of an update such that
if an update exists (i.e. there is a “flag” set). Thus, the flag
message can serve to allow time to be scheduled for the
actual updating of the application.

[0022] Note that while FIG. 1 shows a single manager and
only one connection, in actuality there can be many con-
nections, each with a service manager. In one embodiment,
each connection is to a separate URL and thus there is a one
to one relationship between the service manager and a
connection. In this embodiment, all services which connect
to the same host (URL) are associated with the same single
service manager and with the same connection. In this
manner when processing service requests, the system can
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connect to the same host and port and thus the connection
can be opened only once for all the applications that com-
municate with the same server. This reduces the overhead of
the communication by leaving the socket open for multiple
services. In turn, this reduces battery usage because the
device radio is used less.

[0023] Another example of dynamic function changing is
when messages are being sent back and forth to another
mobile device. The user then wants the message sending and
receiving service to have a high priority during this
exchange but then also wants that priority to taper off over
time as the conversation dies so that the device does not use
up a lot of network bandwidth checking for messages. The
priority function could be anything that is reset by user
actions. Examples of priority changes are: periodic, con-
stant, decreasing priority, increasing priority.

[0024] Another example would be using statistics about
times when network access has been accomplished or when
things are available. This would work well for applications
that change over time, such as a traffic map. The priority
function would track and the changes in traffic patterns
during, for example, rush hours and could therefore dynami-
cally increase and decrease it’s priority assigned to updating
the information from the server.

[0025] The priority could be tailored to usage. For
instance, if the user always begins his/her day by looking at
the traffic information, then checking the news and then
looking at the weather icon on the display. These items can
be clustered to update as a group. Using this arrangement,
the system might be a little late on traffic, but will be ahead
on the other services in that group. For a flight icon (tile), for
instance, one of things that affects the priority might be the
proximity in time to the flight. As the flight time approaches,
the priority can go higher for updating departure and gate
information. The system might update once a day when the
flight is a couple of days out, and then start updating at, say,
15 minute intervals, when it is within a few hours of flight
time.

[0026] Also, the system might have a flight tile that
contains several airlines on it. When the tile is selected the
system could determine which airline has the highest prior-
ity from the several possible airlines on the tile with the
priority based on calendar information available to the
system. Thus, if the user is booked on an American Airlines
flight the user probably does not need an update of Conti-
nental flights at that point in time.

[0027] Thus, by having access to other information, the
priority of the information into the phone can be managed
consistent with reducing bandwidth and battery drain in
order to give the user increased value from the device. Thus,
when it is snowing outside, the phone could sound an alarm
earlier than normal to alert the user to longer commute times
based on the knowledge of the weather and the user’s
calendar of scheduled activities.

[0028] Alternatively to, or in addition to, priority functions
(e.g., function 14), embodiments of the present invention
employ interval functions, such as interval function 16. For
example, system 10 uses interval function 16 to manage
services 13-1 to 13-N as they communicate over connection
12 by setting the intervals at which they update. Many
embodiments manage the setting of updating intervals
dynamically—that is, as each of services 13-1 to 13-N
execute on the client’s processor. For example, interval
function 16 can be programmed to set an updating interval
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for a service each time the given service runs or each time
a user accesses the given service. Service manager 13 then
uses then controls the update requests according to the set
intervals.

[0029] The calculation of the interval is based on one or
more factors. For instance, factors such as user behavior,
network characteristics, time of day, day of week, hours of
operation, battery charge level, and the like may be used to
set an interval for a service. For instance, for a stock feed
service, interval function 16 would not request the feed after
4:00 P.M., since stock prices in most US markets are not
updated after that time. However, during business hours, the
updating interval may be based on other factors, including
user preference, availability of updates, availability of net-
work bandwidth, and the like.

[0030] A factor that is often important in some embodi-
ments is network characteristics, such as price for data
transfer, type of network, and home/roaming status. For
instance, when a user is roaming, especially internationally,
prices for use are much, much higher compared to typical
home and domestic prices. Thus, a user typically does not
want to use a roaming network abroad, but the same user
would typically want to take advantage of the network if the
device was tethered to a wire connection or running WiFi
(IEEE 802.11 standard). Interval function 16 detects net-
work characteristics and sets intervals in light of such
factors. For example, interval function 16 may lengthen
intervals or stop all automatic updating when roaming, while
enabling automatic updating and/or shortening intervals
when connected to a Local Area Network (LAN, such as
may employ Ethernet, WiFi, WiMax, and/or the like).

[0031] Infact, any of the parameters that can be used to set
priority (as described above) can also be used by some
embodiments to set updating intervals. Factors that result in
priority being increased can also be used to shorten updating
intervals, while factors that result in priority being lowered
may be used to increase updating intervals. Such factors
include, e.g., user action, type of application (e.g., news,
weather, traffic, flight information), proximity to user com-
mitment (e.g., flight departure), and the like. Further, priority
levels can even be used to assign updating intervals, since
priority levels are often good indicators of application
importance and relevance at a given time.

[0032] As shown in FIG. 1, interval function 16 exists on
mobile device 100. Thus, the setting of the update intervals
is performed on the client side rather than on the server side
in the illustrated example. Client-side interval functions
have not been provided in the prior art, due at least in part
to an accepted belief that all complex calculations should be
performed on servers rather than on handheld devices. This
beliefhas arisen mostly because of limited processing power
of handheld devices that caused decreases in user perfor-
mance as more processing power was consumed. However,
very recent trends in hardware have allowed more process-
ing to be performed on handheld devices.

[0033] Embodiments of the invention provide one or more
advantages over prior art systems. For instance, an advan-
tage of performing interval and priority setting on client
devices is that it allows intervals and priorities to be set
using local user context. For instance, a user’s device often
“knows” if a user is roaming, whereas a server on the
Internet may not be aware that the user is roaming. Thus, a
client-side interval function (e.g., interval function 16) can
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dynamically set update intervals in response to roaming
status, thereby providing a user with greater cost efficiency.

[0034] While interval function 16 is shown in FIG. 1 as
assigning intervals to each of services 13-1 to 13-N, it
should be noted that some embodiments may include one
interval function as part of each respective service. For
example, some embodiments include interval functions 16-1
through 16-N (not shown), each being part of its respective
service 13-1 to 13-N. Embodiments of the invention can use
either configuration.

[0035] Further, some embodiments include only interval
function 16, while other embodiments, such as the one
shown in FIG. 1, include both priority function 14 and
interval function 16. Embodiments that employ both of
priority function 14 and interval function 16 are possible
because priority and update intervals are concepts that are
complementary, rather than being mutually exclusive. Gen-
erally, updating intervals are different from priority settings
in various ways. For example, priority settings are usually
used to determine which service goes first when two or more
services are scheduled to make a request at or near the same
time. By contrast, updating intervals determine, at least in
part, how often a service makes requests for information.

[0036] Typically, priority is more important when there
are a number of services that are executing and updating at
the same time. Priority can be used to determine which
serviced make their requests first. On the other hand, if there
are not a lot of services on a device, then one or more
interval functions can stagger the service intervals in time so
that the services will not conflict. Further, in a device with
many services, an update interval function can provide a
way to manage bandwidth use.

[0037] FIGS. 2 and 3 show embodiments of methods for
controlling the operation of the application update function
of the device shown in FIG. 1. In FIG. 2, embodiment 20
begins with process 201 determining if it is time for access-
ing a particular network server for those applications which
rely on that server for updated information. This time is
determined by a combination of calculations based on
current battery level, time of day, current activity of the user
with respect to the device, how long it has been since the last
access to the server, how much data has already been
transmitted in a given unit of time, etc. When it is time to
make an access, then process 202 checks each service to
determine relative priority of that application and then based
on the relative priority and the available bandwidth for that
connection, as determined by process 201, working in
conjunction with process 210, one or more applications are
updated by process 203.

[0038] Process 204 determines whether there are side
channel communications that need to occur, and if so,
process 205 schedules those communications.

[0039] Processes 301, 302 and 303 of embodiment 30, as
shown in FIG. 3, are examples of processes that determine
if a priority is to be changed at a particular time. Thus,
process 301 determines if a service is being used by the user,
process 302 determines if the user has changed the display
(for example, by selecting a tile, or a particular service
within a tile); and process 303 determines if there is some
external reason to change priority. Such an external reason
could be, for example, a breaking news story, a sports event
going into overtime, weather conditions turning hazardous,
etc.
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[0040] Process 304 then coordinates this information with
process 210, as shown in FIG. 2, so as to change the priority
of the service. Process 305 determines when a user has
stopped using a service. For example, instant messaging is
finished and thus the priority for that service can return to its
normal priority level. Note that the examples discussed
above are only a few of the many factors that can change
priority on a dynamic basis and in many situations multiple
factors are used to determine relative priority and timing for
a network server access, all coordinated to conserve band-
width and battery life for the user. In one embodiment, the
operations in the device are controlled by machine execut-
able code running under control of, for example, processor
131.

[0041] FIGS. 4 and 5 show embodiments of methods for
controlling the operation of services according to the inter-
val function of the device shown in FIG. 1. Method 400 is
performed, for example, by a handheld device, such as a
cellular phone, a handheld computer, an email checking
device, a handheld multi-media device, or the like. Specifi-
cally, method 400 is performed by a processor on such
device as it runs one or more update interval functions (e.g.,
interval function 16 of FIG. 1).

[0042] In step 401, update intervals are set for services on
the device using one or more factors. Examples of such
factors are discussed above. In the embodiment shown in
FIG. 4, the mobile device cycles through all services to
assign them update intervals, as shown in steps 401 and 402.
However, not all embodiments are limited thereto. Setting
updates for a service can be performed at any of a variety of
times, such as at boot-up the mobile device, when a service
is first run, or any other time.

[0043] In step 403, the requests are executed according to
the update intervals. For example, some services are updated
at different intervals than other services. In step 404, it is
determined whether an interval should be changed for one or
more services. The interval for a given service can be
changed for any of a variety of reasons, including a detected
change in one or more factors used to set the intervals (e.g.,
time of day, roaming status change, etc.), user access of a
service, and the like. Step 404 acknowledges that the inter-
vals in various embodiments are set dynamically and change
“on the fly” as the mobile device operates. For instance, a
mobile device may change intervals for some or all of its
services when the device begins roaming.

[0044] If there is no reason to change an interval, the
method progresses to step 403. If an interval is to be
changed, the method progresses to step 405 where the
interval is changed based on one more factors. Then, the
method progresses to step 403.

[0045] Method 400 is exemplary, and other methods
within the scope of various embodiments may add, omit,
change, or rearrange steps. For instance, as mentioned
above, assignments of intervals to services can occur at any
of'a variety of times during operation of the device. Further,
steps 401-405 may be repeated throughout operation of the
device.

[0046] Method 500 is an exemplary method for perform-
ing service updates according to both priorities and assigned
intervals. Method 500 is performed, for example, by a
handheld device, such as a cellular phone, a handheld
computer, an email checking device, a handheld multi-
media device, or the like. Specifically, method 500 is per-
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formed by a processor on such device as it runs one or more
update interval functions (e.g., interval function 16 of FIG.
1).

[0047] In step 501, it is determined that an interval indi-
cates that information should be updated to a service. In step
502, it is discerned whether other services of higher priority
are also set to update at the same time. If so, then the
higher-priority services are updated first at step 503. If not,
then the service is updated according to the set interval at
step 504.

[0048] Method 500 is exemplary, and other methods
within the scope of various embodiments may add, omit,
change, or rearrange steps. For instance, steps 501-504 may
be repeated throughout operation of the device, and the set
interval may change dynamically.

[0049] When implemented via computer-executable
instructions, various elements of embodiments of the present
invention are in essence the software code defining the
operations of such various elements. The executable instruc-
tions or software code may be obtained from a readable
medium (e.g., a hard drive media, optical media, RAM,
EPROM, EEPROM, tape media, cartridge media, flash
memory, ROM, memory stick, and/or the like). In fact,
readable media can include any medium that can store
information.

[0050] FIG. 6 illustrates an example computer system 600
adapted according to embodiments of the present invention.
It is understood that computer system 600 conforms to a
basic exemplary architecture that is common to processor-
based devices, such that computer system 600 comprises an
example system on which embodiments of the present
invention may be implemented (such the mobile device of
FIG. 1). However, it is also understood that specific devices
may vary in their architectures and still be encompassed in
one or more embodiments of the invention.

[0051] Central processing unit (CPU) 601 is coupled to
system bus 602. CPU 601 may be any general purpose CPU,
special purpose CPU, or even a processor (or chip set)
specially adapted for use in mobile devices. However, the
present invention is not restricted by the architecture of CPU
601 as long as CPU 601 supports the inventive operations as
described herein. CPU 601 may execute the various logical
instructions according to embodiments of the present inven-
tion. For example, one or more CPUs, such as CPU 601,
may execute machine-level instructions according to the
exemplary operational flows described above in conjunction
with FIGS. 2-5.

[0052] Computer system 600 also preferably includes ran-
dom access memory (RAM) 603, which may be SRAM,
DRAM, SDRAM, or the like. Computer system 600 pref-
erably includes read-only memory (ROM) 604 which may
be PROM, EPROM, EEPROM, or the like. RAM 603 and
ROM 604 hold user and system data and programs, as is well
known in the art.

[0053] Computer system 600 also preferably includes
input/output (I/O) adapter 605, communications adapter
611, user interface adapter 608, and display adapter 609. /O
adapter 605, user interface adapter 608, and/or communica-
tions adapter 611 may, in certain embodiments, allow a user
to interact with computer system 600 in order to input
information, such as selection of an application.

[0054] 1/O adapter 605 preferably connects to storage
device(s) 606, such as one or more of hard drive, compact
disc (CD) drive, floppy disk drive, tape drive, etc. to
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computer system 600. The storage devices may be utilized
when RAM 603 is insufficient for the memory requirements
associated with storing media data. Communications adapter
611 is preferably adapted to couple computer system 600 to
network 612 (e.g., the Internet, a LAN, a cellular network,
etc.). User interface adapter 608 couples user input/output
devices, such as keyboard 613, microphone 614 speaker(s)
615, to computer system 600. Display adapter 609 is driven
by CPU 601 to control the display on display device 610
(which may be a touchscreen adapted for use in a mobile
device) to, for example, display tiles.

[0055] System 600 can be adapted as any of a variety of
mobile devices, including, but not limited to, a cell phone,
an email device (e.g., a BLACKBERRY device available
from Research in Motion), a multi-media device (e.g., an
IPHONE, available from Apple Inc.), a personal digital
assistant, and the like. Moreover, embodiments of the pres-
ent invention may be implemented on application specific
integrated circuits (ASICs) or very large scale integrated
(VLSI) circuits. In fact, persons of ordinary skill in the art
may utilize any number of suitable structures capable of
executing logical operations according to the embodiments
of the present invention.

[0056] Although the present invention and its advantages
have been described in detail, it should be understood that
various changes, substitutions and alterations can be made
herein without departing from the spirit and scope of the
invention as defined by the appended claims. Moreover, the
scope of the present application is not intended to be limited
to the particular embodiments of the process, machine,
manufacture, composition of matter, means, methods and
steps described in the specification. As one of ordinary skill
in the art will readily appreciate from the disclosure of the
present invention, processes, machines, manufacture, com-
positions of matter, means, methods, or steps, presently
existing or later to be developed that perform substantially
the same function or achieve substantially the same result as
the corresponding embodiments described herein may be
utilized according to the present invention. Accordingly, the
appended claims are intended to include within their scope
such processes, machines, manufacture, compositions of
matter, means, methods, or steps.

What is claimed is:

1. A non-transitory computer readable medium having
instructions stored thereon, the instructions, when executed
by an electronic device with a display and one or more
processors, cause the processors to perform operations com-
prising:

without user interaction, dynamically setting and adjust-

ing update intervals governing when each of a plurality

of applications request updated information over a

network connection, wherein the dynamic setting and

adjusting of the update intervals uses one or more

factors that change over time, the one or more factors

selected from a group consisting of:

one or more update interval functions associated with a
period of time after which each application will be
updated and the update intervals are set, based at
least upon known network characteristics, and

one or more priority functions associated with an
importance and relevance of each application, and a
priority of each application is changed by: a user’s
actions selecting the application, statistics about
times when network access has been accomplished,
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a probability of using the application, whether an
application of the plurality of applications is clus-
tered and updated as a group, or information from
other applications executed by the one or more
processors; and

retrieving updated application data using one or more

channels over the network connection, wherein the
updated application data are retrieved according to the
assigned update intervals.

2. The computer readable medium of claim 1, wherein the
electronic device is a mobile device, and the display is a
touchscreen display.

3. The computer readable medium of claim 2, wherein an
application of the plurality of applications is displayed on
the display as an icon, and the icon is selectable by a press
gesture on the touchscreen display.

4. The computer readable medium of claim 1, wherein a
view on the display changes in response to a selection of the
application of the plurality of applications.

5. The computer readable medium of claim 4, further
comprising:

in response to the selection of the application of the

plurality of the applications, displaying on the display
at least a portion of the updated application data
obtained prior to the selection of the application.

6. The computer readable medium of claim 1, wherein the
information from other applications indicates whether the
other applications of the plurality of applications are set to
be updated at the same time as the application of the
plurality of applications.

7. The computer readable medium of claim 1, wherein
multiple applications of the plurality of applications are
included in the group.

8. The computer readable medium of claim 1, wherein a
first application included in the group is selected at a
different time from a second application included in the
group.

9. A method comprising:

at an electronic device with a display and one or more

processors:
without user interaction, dynamically setting and
adjusting update intervals governing when each of a
plurality of applications request updated information
over a network connection, wherein the dynamic
setting and adjusting of the update intervals uses one
or more factors that change over time, the one or
more factors selected from a group consisting of:
one or more update interval functions associated
with a period of time after which each application
will be updated and the update intervals are set,
based at least upon known network characteristics,
and
one or more priority functions associated with an
importance and relevance of each application, and
a priority of each application is changed by: a
user’s actions selecting the application, statistics
about times when network access has been accom-
plished, a probability of using the application,
whether an application of the plurality of applica-
tions is clustered and updated as a group, or
information from other applications executed by
the one or more processors; and
retrieving updated application data using one or more
channels over the network connection, wherein the
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updated application data are retrieved according to
the assigned update intervals.

10. The method of claim 9, wherein the electronic device
is a mobile device, and the display is a touchscreen display.

11. The method of claim 9, wherein a view on the display
changes in response to a selection of the application of the
plurality of applications.

12. The method of claim 11, further comprising:

in response to the selection of the application of the

plurality of the applications, displaying on the display
at least a portion of the updated application data
obtained prior to the selection of the application.

13. The method of claim 9, wherein the information from
other applications indicates whether the other applications of
the plurality of applications are set to be updated at the same
time as the application of the plurality of applications.

14. The method of claim 9, wherein a first application
included in the group is selected at a different time from a
second application included in the group.

15. An electronic device, comprising:

a display;

memory; and

one or more programs, wherein the one or more programs

are stored in the memory and configured to be executed
by the one or more processors, the one or more pro-
grams including instructions for:

without user interaction, dynamically setting and adjust-

ing update intervals governing when each of a plurality

of applications request updated information over a

network connection, wherein the dynamic setting and

adjusting of the update intervals uses one or more

factors that change over time, the one or more factors

selected from a group consisting of:

one or more update interval functions associated with a
period of time after which each application will be
updated and the update intervals are set, based at
least upon known network characteristics, and

one or more priority functions associated with an
importance and relevance of each application, and a
priority of each application is changed by: a user’s
actions selecting the application, statistics about
times when network access has been accomplished,
a probability of using the application, whether an
application of the plurality of applications is clus-
tered and updated as a group, or information from
other applications executed by the one or more
processors; and

retrieving updated application data using one or more

channels over the network connection, wherein the
updated application data are retrieved according to the
assigned update intervals.

16. The electronic device of claim 15, wherein electronic
device is a mobile device, and the display is a touchscreen
display.

17. The electronic device of claim 15, wherein a view on
the display changes in response to a selection of the appli-
cation of the plurality of applications.

18. The electronic device of claim 17, including instruc-
tions for:

in response to the selection of the application of the

plurality of the applications, displaying on the display
at least a portion of the updated application data
obtained prior to the selection of the application.
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19. The electronic device of claim 15, wherein the infor-
mation from other applications indicates whether the other
applications of the plurality of applications are set to be
updated at the same time as the application of the plurality
of applications.

20. The electronic device of claim 15, wherein a first
application included in the group is selected at a different
time from a second application included in the group.

#* #* #* #* #*
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