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(57 ABSTRACT

The present disclosure provides a system and method for
customizing operating system and application resources on
an electronic device. Disclosed methods of operation include
checking for an optimization tag in an application file prior to
installing the application file on an electronic device, check-
ing properties of the electronic device in response to detecting
the optimization tag, purging resource files that are not nec-
essary for the electronic device based on the electronic device
properties, and installing the application on the device. The
disclosed system and methods, among other advantages in
addition to providing customization, reduce file storage in a
memory of an electronic device by eliminating resource file
duplications.
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SYSTEM AND METHOD FOR PROVIDING
CUSTOMIZED RESOURCES ON A
HANDHELD ELECTRONIC DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to U.S. Pro-
visional Patent Application No. 61/973,051, filed Mar. 31,
2014, entitled “SYSTEM AND METHOD FOR PROVID-
ING CUSTOMIZED RESOURCES ON A HANDHELD
ELECTRONIC DEVICE”, which is hereby incorporated by
reference herein in its entirety, and which is assigned to the
same assignee as the present application.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates generally to support
of multiple languages by an operating system and applica-
tions and more particularly to systems and methods for cus-
tomizing support of multiple languages on a handheld elec-
tronic device.

BACKGROUND

[0003] Many handheld electronic devices, such a smart-
phones, provide support for multiple languages and have at
least a few preloaded languages on the device. These pre-
loaded languages are usually set by default and may or may
not correspond to the user’s choice of language. Some appli-
cations for handheld electronic devices support many lan-
guages that, as a result, require a large portion of memory on
the device. However the user may only need one or two
languages. The application package and associated resource
files take up space in an electronic device’s memory, even if
those resource files are never accessed and never used.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a diagram of various electronic devices
communicating with a network server.

[0005] FIG. 2 is diagram of a user interface of an electronic
device.
[0006] FIG. 3 is diagram of another user interface of an

electronic device.

[0007] FIG. 4 is a flowchart showing a method of operation
of an electronic device in accordance with some embodi-
ments.

[0008] FIG.5 is a flowchart showing a method of operation
of an electronic device in accordance with some embodi-
ments.

[0009] FIG. 6 is a file directory list of application package
resource files in a prior art system.

[0010] FIG. 7 illustrates an example data structure having a
file directory list of application package resource files in
accordance with an embodiment.

[0011] FIG. 8 is a flowchart showing a method of operation
of an electronic device in accordance with some embodi-
ments.

[0012] FIG.9is a flowchart showing a method of operation
of an electronic device in accordance with some embodi-
ments.

[0013] FIG. 10 is a file directory list of resource files in a
prior art system.

[0014] FIG.11 illustrates an example data structure having
a file directory list of resource files in accordance with an
embodiment.
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[0015] FIG. 12aisablock diagram of an example apparatus
in accordance with an embodiment.

[0016] FIG.125bisablock diagram providing details of data
structures in accordance with various embodiments that are
stored in memory of the apparatus shown in FIG. 12a.

DETAILED DESCRIPTION

[0017] The present disclosure provides a method of opera-
tion that includes checking for an optimize tag in an applica-
tion file prior to installing the application file on an electronic
device, checking properties of the electronic device in
response to detecting the optimize tag, purging resource files
that are not necessary for the electronic device based on the
electronic device properties, and installing the application on
the device.

[0018] In some embodiments, the method may further
include receiving, by the electronic device, a data structure
from a server, where the data structure contains all resource
files for the application file. In that case, purging the resource
files that are not necessary includes purging the not necessary
resource files from the data structure in memory of the elec-
tronic device.

[0019] In one embodiment, the method may include pro-
viding the properties of the electronic device to a server. The
data structure is then received from the server, however the
data structure will be sent with only the resources needed for
the electronic device based on the properties. In some
embodiments, a manifest file is checked for the optimize tag.
In other embodiments, the optimize tag is found by searching
the data structure.

[0020] In some embodiments, resource files are purged
from a data structure included in the application file. During
installation of the application on the device, the data structure
is stored in memory of the device.

[0021] In some embodiments, the method includes main-
taining a version number of the application, after purging
resource files that are not necessary for the electronic device,
as a same version number previous to purging the resource
files.

[0022] Inoneembodiment, checking properties of the elec-
tronic device in response to detecting the optimize tag
involves checking languages in use on the electronic device.
The method may therefore further include purging language
resource files corresponding to languages that are not in use
on the electronic device. In accordance with the embodi-
ments, the language resource files are independent language
resource files of a data structure, with each independent lan-
guage resource file corresponding to a language for the elec-
tronic device.

[0023] In another embodiment, checking properties of the
electronic device in response to detecting the optimize tag
includes checking a plurality of image files for differences
only in color or orientation. The method then may include
purging resource files that are not necessary for the electronic
device based on the electronic device properties, including
identifying at least one image file as a primary image file, and
purging any image files that differ from the primary image file
in color or in orientation.

[0024] The present disclosure also provides an apparatus
that has a non-volatile, non-transitory memory that stores an
application package data structure. The application package
data structure includes a common resource file and a plurality
of independent language resource files. Each independent
language resource file corresponds to a language. Further, the
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independent language resource files are removable from the
application package data structure by file deletion without
affecting operation of the application package when executed
by a processor. The application package data structure may
also include a manifest file having an optimize tag. The opti-
mize tag is identifiable by a processor as an indication that
unneeded resource files may be purged from the data struc-
ture.

[0025] Turning now to the drawings wherein like numerals
represent like components, FIG. 1 is a diagram of various
electronic devices in communication with a network server
103 in accordance with the embodiments. An electronic
device in accordance with the embodiments may be any of
various handheld or wearable devices such as, but not limited
to, a mobile telephone or smartphone 109, personal digital
assistant (PDA) 111, a tablet or e-book reader 113, or a
wearable device such as a smartwatch 115. Each one of these
electronic devices, with the possible exception of the smart-
watch 115, can each form a corresponding network connec-
tion 107 to a network 101 which may be, for example, the
Internet. The network connections 107 enable the electronic
device to communicate with the server 103 which may be a
cloud-based server that resides within the network 101.
[0026] The electronic devices are operative to download
various applications by obtaining a corresponding applica-
tion package 105 from the server 103 which may subse-
quently be installed and run on the electronic devices. The
electronic devices may also receive software upgrades from
the server 103 including upgrades to various applications
installed on the electronic devices. The electronic devices
each include limited memory for storing an operating system
and various applications. The electronic devices utilize an
operating system for handheld devices; however any of vari-
ous operating systems may be used in accordance with the
embodiments, such as, but not limited to, Android™,
Linux®, Ubuntu®, etc.

[0027] The smartwatch 115 may communicate with one or
more of the other electronic devices, such as the smartphone
109, using a wireless link technology that facilitates a wire-
less link 117. The smartwatch 115 may receive software
upgrades, application upgrades, or application downloads for
installation, from the server 103 indirectly by using the wire-
less link 117 with the smartphone 109.

[0028] Thelimited memory ofthe various electronic device
stores various “resources” or “resource files” that may be
associated with one or more applications installed on the
electronic devices. These resource files may be included in an
application package such as application package 105. One
example of a resource file in electronic devices employing an
Android™ operating system (“OS”) are “.arsc” files such as
“resources.arsc” which may store information related to vari-
ous languages that may be used on the electronic device.
Another example of a resource file is one that contains draw-
able objects that may be displayed on a display of an elec-
tronics device by a graphics processing component. Such
resource files consume memory space on the electronic
device, even though such files may never be accessed or used.
[0029] In a further example of existing systems, user inter-
face (“UI”) prompts are built into “.arsc” files which are
contained with an application file such as a “.apk” file in
electronic devices using an Android™ operating system. In
the case of language files, all languages supported by an
application are included in one file along with other resource
references. In accordance with the embodiments, a language
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resource file is split into multiple files that include a common
portion and prompts per each language. The various embodi-
ments provide methods and apparatuses for how language
prompts are accessed for different languages to accommodate
the file structure thereby saving memory space on an elec-
tronic device.

[0030] Inaccordance withthe embodiments, an application
file stored on an electronic device may be updated without
changing the version number of the application file so that the
application file may be customized to be different with
respect to different resource files. Therefore, in accordance
with the embodiments an electronic device OS will allow
updates to an application file (such as, but not limited to, a
“.apk” file) without changing the application version number
when the resource files are modified.

[0031] There are several ways a user can install software
onto their electronic device. These procedures include flash-
ing the system files, upgrading files for the entire system,
downloading individual applications from a server, side-in-
stalling from a portable memory device or from another
linked device, or by installing downloaded files (i.e. from
email, a browser, etc.).

[0032] Flashing procedures are used for flashing default
software or when a user custom orders an electronic device. In
accordance with the embodiments, a check procedure is per-
formed at install time to install only the resource files (such as
language files) that are in a configuration file for all software
of the electronic device that has prompts. For example, a
configuration file will specify which languages are selected
for the electronic device.

[0033] Upgrade procedures typically involve downloading
files via a data connection, and then installing those file on the
electronic device. In one embodiment, the server 103 will
have all resource files for the software upgrade release ver-
sion. In an example related to language resources, when the
electronic device performs the upgrade procedure and begins
to download an upgrade file, the server 103 will check what
languages are available on the electronic device and only send
the relevant language resource files.

[0034] In another embodiment, the server 103 does not
check the electronic device languages, but instead sends all
language resources during the download procedure. In that
case, the downloaded file will include all language resources.
However, during installation, only the relevant ones will be
installed following the flash procedure discussed above.
[0035] For application downloads from the server 103, the
procedure is similar to the one described above for upgrading
files. Thatis, in some embodiments, the server 103 will check
which resources are relevant for the electronic device (such as
what languages are available on the electronic device), and
will re-package the application file to include only the rel-
evant resource files. In other embodiments, the electronic
device may download the full application file and discard any
unneeded resource files during the installation procedure.
Likewise, for any side-loaded files, a check is performed
during the installation process and any unneeded resource
files are discarded.

[0036] Withrespectto languages, in some cases, a user may
specify what languages are initially installed on an electronic
device at the time of purchase. However, in other cases, lan-
guages are installed by default at the time of purchase and
therefore may or may not be the user’s choice. In accordance
with the embodiments, an option is added to a settings menu
to allow users to delete and add new languages. New lan-
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guages may be downloaded from an upgrade server and
undesired languages may be deleted from all relevant files
using the settings feature. In another embodiment, the elec-
tronic device may monitor any previous language settings by
the user and, based on which languages the user is using,
install or uninstall (and delete) language resource files
accordingly.

[0037] Turning to FIG. 2, a UI 200 displayed on an elec-
tronic device display is shown. A user may click on the “+” to
see the available list of languages for the electronic device as
shown. The user may drag any unwanted languages to the
“trash” icon, shown in the upper right corner, to delete the
language and corresponding language resource files from the
electronic device memory.

[0038] Turning to FIG. 3, another view of a UI 300 dis-
played on an electronic device display is shown. The user,
who was previously using only US English as indicated by the
checkmark to the right hand side, may decide to change the
installed language input method to UK English again indi-
cated by the checkmark on the right hand side. In this case, the
electronic device will detect this and will query the user to
install the language pack for the newly selected language. If
the user selects “yes” then the language resource files will be
downloaded from the server 103 and installed on the elec-
tronic device accordingly.

[0039] In accordance with the embodiments, the user may
also customize languages on an electronic device at the time
ofplacing an order. For example, accessing the server 103, the
user/purchaser can select a language they wish to install. The
server 103 may require selection of at least one language or
may provide a predetermined default language that cannot be
deselected. The server 103 may also restrict the language
selection to a maximum number of installable languages
based ona memory requirement for the electronic device. The
server 103 will also provide a list all languages available for
a given software application or OS version. The flash proce-
dure will then be used to install the language resource files
accordingly for the user/purchaser’s new electronic device.
[0040] Further details of methods of operation for installing
an application in accordance with various embodiments are
provided in FIG. 4. The flowchart for FIG. 4 shows a method
of operation which begins when a user selects an application
to be installed on an electronic device as shown in operation
block 401.

[0041] In operation block 403, a check sum is performed
along with other operations to validate the application pack-
age. These procedures may be performed by an application on
the electronic device. In decision block 405, the electronic
device checks for an “optimize tag” in a manifest file of the
application package. If the optimize tag is present at decision
block 405, then a check of electronic device properties is
performed in operation block 407. The checked electronic
device properties may include, but are not limited to, lan-
guage availability, display size, or some other properties, etc.
Next, in operation block 409, any resource files that are not
necessary for the electronic device are purged. The applica-
tion package file is then stored on the electronic device as
shown in operation block 411. In operation block 413 the
installation of the application is completed and the method of
operation ends. If an optimize tag is not found in the manifest
file in decision block 405, the method of operation jumps to
operation block 411 as shown.

[0042] Further details of methods of operation for down-
loading an application in accordance with various embodi-
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ments are provided in FIG. 5. The flowchart for FIG. 5 shows
a method of operation which begins when a user selects an
application to be downloaded from a server to an electronic
device as shown in operation block 501.

[0043] In decision block 503, the electronic device checks
for an optimize tag in a manifest file of the application pack-
age. If the optimize tag is present at decision block 503, then
a check of electronic device properties is performed in opera-
tion block 505. The checked electronic device properties may
include, but are not limited to, language availability, display
size, or some other properties, etc. Next, in operation block
407, any resource files that are not necessary for the electronic
device are purged. The application package file is then down-
loaded and stored on the electronic device in operation block
509. In operation block 511 the electronic device runs an
installation procedure to install the application and the
method of operation ends. If an optimize tag is not found in
the manifest file in decision block 503, the method of opera-
tion jumps to operation block 509 as shown. The operations of
FIG. 5, decision block 503 through operation block 507, may
be performed at the electronic device, or at the server 103
depending on the particular embodiment.

[0044] FIG. 6 shows an example prior art file directory list
600 of an application package for an Android™ OS. As can be
seen from FIG. 6, a single “resources.arsc” file is used and
contains the resources for all languages. In contrast, FIG. 7 is
an example data structure in accordance with an embodiment.
The data structure includes a file directory list 700 of an
application package in accordance with an embodiment. The
directory list 700 includes a “common.arsc” file 703, which
cannot be purged, and which holds contents that do not per-
tain to language strings. Various language specific resources
705 such as “es.arsc,” “fr.arsc,” “zh-rCH.arsc,” etc. pertain to
specific languages (i.e. Spanish, French, Mandarin Chinese)
and use the same identification tag as used for language
settings. Individual language resource files, of the language
specific resources 705, may be purged from the application
package data structure without negatively impacting any
functionality of the application package. It is to be understood
that the example directory list 700 of the data structure is an
example only and that various other file folder or file names
may be used. Also, for example, the “resources” file need not
be a subfolder of the “res” file 701 in the various embodi-
ments. A manifest file 707 includes an “optimize tag” which
indicates that individual language resource files of the lan-
guage specific resources 705 may be purged if not needed.
The data structure in the example of FIG. 7 also includes a
process virtual machine related file 709 (“classes.dex”) which
is a Dalvik related file.

[0045] Among other advantages of the above described
systems and methods, a data structure is provided having
resource files that may be split with prompts into multiple
independent language specific files that may be deleted or
added without compromising the integrity of the data struc-
ture or the functionality of the application package. Also,
updates to applications having the same version number are
allowed when only adding, or deleting resource files from the
data structure. Because installation procedures include
checking language availability and installing only the rel-
evant resource files at installation time, electronic device
memory is conserved by using the data structure disclosed
herein. On the server side, language information may be
obtained from the electronic device such that an upgrade
package may be customized to include only the language
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resource files for languages available on the electronic device.
Further, the embodiments enable a user/purchaser to select a
desired language or languages of choice at purchase time. The
embodiments also provide a Ul that enable the user to add or
delete resource files at any time using a setting menu.
Although the above description used language resource files
for purposes of examples, various other types of resource files
may also be purged from the data structure using the methods
and systems herein disclosed. For example, drawables, layout
files, or any resource file that specifies size or version may be
purged. For electronic devices that have capabilities to project
their displayed information to a larger screen size (i.e. to a
larger display), this capability is also checked (for example in
operation block 407 or operation block 505) and any related
resource files would hence not be purged.

[0046] Another example of purging resource files from a
data structure in accordance with the embodiments involves
electronic device color customization. In existing systems for
electronic devices, each application maintains its own
resources. Bach application creates different media files and
themes for color differences. Likewise in existing systems,
the OS creates different media files and themes based on color
differences. These themes cannot be changed during runtime.
If the new theme change has to be reflected in an application,
all the views have to be re-inflated, as the theme based values
are parsed only once during inflation.

[0047] In contrast, in accordance with the embodiments,
one pool is kept in the data structure for all media and themes
that are considered common Any duplicate media is therefore
removed if it was created only for color differences. That is, in
accordance with the embodiments, only unique application
media and themes are maintained in an application resource
(for example “res”) folder of the data structure, and any
duplicates created for a color difference are purged.

[0048] Insome embodiments, a color change daemon may
be called by an application to input a color or to change a
theme or media (for example a “.png” file). In one example, a
minimum of two color inputs may be used to create specific
colors (for example, black and white may be used to produce
gray, red and white may be used to produce pink, etc.).
[0049] Therefore, in accordance with the embodiments,
one pool is kept of all common media and themes. Applica-
tions that use common media files and themes will therefore
be changeable upon a color input. In another example, Ul
icons on the same display view may have different colors,
while memory space is saved on the electronic device by not
having to store each image, in each desired color, individu-
ally.

[0050] In accordance with the embodiments, the user may
customize colors on an electronic device at the time of placing
an order. For example, accessing the server 103, the user/
purchaser can select a color they wish to have for an electronic
device housing. Once the user has selected the housing color,
the color information will be entered into the electronic
device configuration file so that the software can adjust the
color for the themes and media files for all applications
installed on the electronic device so that the application colors
match the theme color of the device housing selected by the
user.

[0051] For any applications that are later installed on the
electronic device, a color change daemon on the electronic
device will maintain only media and themes that are unique to
the application in an application resource folder (i.e. “res”
folder). That is, the color change daemon will remove any
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duplicate files that were created for a color difference. Color
changes for specific media are then implemented at runtime
using color mixing, if needed, as described above to produce
requested colors.

[0052] Further details of methods of operation for handling
media color changes in accordance with various embodi-
ments are provided in FIG. 8. The flowchart of FIG. 8 shows
a method of operation which begins when an image file in a
first color is loaded for display (i.e. inflated) on an electronic
device as shown in operation block 801. In operation block
803, a color change input is received to change the image file
to a second color. In operation block 805, the application
using the image calls a color change daemon to change the
color from the first color to the second color using the same
image file. In operation block 807, the image is displayed in
the second color and the method of operation ends.

[0053] Further details of methods of operation for handling
media position changes in accordance with various embodi-
ments are provided in FIG. 9. The flowchart for FIG. 9 shows
a method of operation which begins in operation block 901
when an electronic device is to display right and left directed
“seek buttons” as, for example, in a VCR forward/reverse
control or in a radio tuner dial control. In operation block 903,
the image for the “left” button is loaded for display (i.e.
inflated). In operation block 905, the application calls one or
more runtime APIs (application programming interfaces) to
rotate the left seek button image 180 degrees in order to create
a “right” seek button. In operation block 907, the right seek
button is displayed along with the left seek button and the
method of operation ends.

[0054] FIG. 10 shows an example prior art file directory list
1000 of drawable content for an Android™ OS. As can be
seen from FIG. 10, each application or the OS creates differ-
ent media files and themes for color differences. In the
example of FIG. 10, the various “.png” files are used in
different XML files that represent the view. For example, a
soft “button” that appears on the graphical user interface
requires a drawable file for the button in a pressed position
(“Button_pressed.png”) and another drawable file for the but-
ton in a released position (“Button_released.png”). Similarly
a “seek” control in FIG. 10 requires a right handed version
(“right_seek.png”) and a left handed version (“left_seek.
png”) in order to generate the forward and reverse controls,
respectively. Also, in order to implement buttons of different
colors, a “.png” file is used for each available color (i.e.
“pink_button_1.png,” “blue_button 1.png,” and “green_
button__1.png”).

[0055] In contrast, FIG. 11 is an example data structure in
accordance with an embodiment and includes a file directory
list 1100 of drawable content. In FIG. 11, only a single draw-
able (“button__1.png”) is used for the same graphical user
interface “button” of FIG. 10. Also, only a single “seek”
control is used (“seek.png”). The button drawable may be
generated in any desired color by using the color mixing
techniques described herein. The forward and reverse (i.e. left
and right) seek controls are generated by applying appropri-
ate rotation to the single seek.png drawable file. Therefore, as
can be seen in FIG. 11, only unique application media and
themes are maintained in an application resource folder (i.e.
“res” folder) of the data structure, and any duplicate resource
files that were created for a color difference are purged. By
changing colors, shadows or both, and by rotating an image a
number of degrees to the desired direction during runtime.
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(e.g. FM Radio seek right seek button will be rotated by 180
degrees to create the left seek button), electronic device
memory space is conserved.

[0056] Therefore, among other advantages, memory is
saved on an electronic device by removing duplicate media
files and themes for entire OS and for each application. This
is achieved in some embodiments by using a run time color
change approach. Further, the embodiments provide the user
with the ability to globally change media color by changing
user preferences (input colors). In existing systems, this is
only possible for individual applications.

[0057] Turning now to FIG. 124, a block diagram of an
example apparatus of an embodiment, mobile device 1200, is
provided. Mobile device 1200 is an electronic device such as,
for example, a smartphone. One or more internal connection
buses 1205 provide operative coupling between an applica-
tion processor 1201, a low-power processor 1203 and other
various mobile device 1200 components. As used herein,
components may be “operatively coupled” when information
can be sent between such components, even though there may
be one or more intermediate or intervening components
between, or along the connection path. Therefore, any of the
various components connected to the one or more connection
buses 1205 may be understood herein to be operatively
coupled to the application processor 1201, to the low-power
processor 1203, or some other component, etc. where appro-
priate. Further, it is to be understood that the components
illustrated in FIG. 12a are relative to one example mobile
device only and that therefore, not all components shown in
the example are necessarily present in all embodiments. That
is, some components shown in FIG. 124 may be omitted in
various embodiments.

[0058] The memory 1217 is a non-volatile, non-transitory
memory, and stores executable instructions (executable code)
or data that may be accessed and executed by the application
processor 1201 or the low-power processor 1203. The mobile
device 1200 includes one or more microphones 1221 (such as
a microphone array) and one or more speakers 1223 that are
operatively coupled by connections 1224 to audio configura-
tion and pre-processing logic 1219. The audio configuration
and pre-processing logic 1219 may include analog-to-digital
converters (ADCs), digital-to-analog converters (DACs),
echo cancellation, high-pass filters, low-pass filters, band-
pass filters, adjustable band filters, noise reduction filtering,
automatic gain control (AGC) and other audio processing that
may be applied to filter noise from audio received using the
one or more microphones 1221. The audio configuration and
pre-processing logic 1219 may be a single component as
shown in FIG. 12a or may be implemented partly in hardware
and partly in software or firmware executed by application
processor 1201 or by low-power processor 1203. In some
embodiments, the audio configuration and pre-processing
logic 1219 may be implemented using several hardware com-
ponents and may also utilize one or more software or firm-
ware components in various combinations. The audio con-
figuration and pre-processing logic 1219 may be operative to
control the one or more microphones 1221 to turn certain
microphones on or off or to adjust filtering or gain for pur-
poses of various applications.

[0059] A first wireless transceiver 1213 may provide wire-
less communication capabilities for one or more wide area
network communications systems such as, but not limited to,
cellular, 2G, 3G or 4G wireless communications systems and
may also provide Internet connectivity over a wireless inter-
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face. In some embodiments, a second wireless transceiver
1215 may also be present in the mobile device 1200. The
second wireless transceiver 1215 may provide wireless con-
nectivity capabilities such as, but not limited to, Wi-Fi™
Bluetooth™, Wireless USB™, ZigBee™, or other technolo-
gies, etc., and may also provide Internet connectivity over any
of these wireless interfaces.

[0060] The user interface 1211 may include voice control,
a track ball mouse, touch sensitive elements, physical
switches, gyroscopic position sensors, etc. The user interface
1211 may provide command and control signals to the appli-
cation processor 1201 or to the low-power processor 1203
during various modes of operation of the mobile device 1200.
A display 1209 may provide a touchscreen capability as part
of the user interface 1211, and may also provide a graphical
user interface (GUI) related to a mobile device operating
system, a GUI related to one or more mobile device applica-
tions, etc. The display 1209 is coupled to display hardware
1207 by display bus 1208 and the display hardware 1207 is
operatively coupled to the application processor 1201 and to
the low-power processor 1203 by the one or more connection
buses 1205. The display hardware 1207 is part of a control
system that controls the display 1209.

[0061] FIG. 126 is a block diagram providing further
details of memory 1217. The memory 1217 stores executable
instructions (also referred to herein as executable code) and
data for one or more operating systems 1225 and for various
applications 1227. The various applications 1227 may
include, but are not limited to, web browsers, email programs,
instant messaging clients, etc., any of which may communi-
cate with the Internet or other networks. The memory 1217
includes at least one application package such as, for
example, application package 1229 or application package
1231. The memory 1217 may also store color change daemon
1233 executable code in some embodiments.

[0062] The application processor 1201, and also the low-
power processor 1203 in some embodiments, is operative to
access the memory 1217 to access data or to execute stored
executable instructions including the application package
1229 or application package 1231. It is to be understood that
any of the above described software components (i.e. execut-
able instructions or executable code) or any of the above
described components of mobile device 1200 may be imple-
mented as software or firmware (or a combination of software
and firmware) executing on one or more processors, or using
ASICs (application-specific-integrated-circuits), DSPs (digi-
tal signal processors), hardwired circuitry (logic circuitry),
state machines, FPGAs (field programmable gate arrays) or
combinations thereof Therefore the mobile device 1200 is
one example of a mobile device and is not to be construed as
a limitation on the various other possible mobile device
implementations that may be used in accordance with the
various embodiments.

[0063] The application package 1229 includes a data struc-
ture 1230 in accordance with an embodiment. The data struc-
ture 1230 includes the file directory list 700 that was
described above with respect to FIG. 7. The application pack-
age 1231 includes a data structure 1232 in accordance with an
embodiment. The data structure 1230 includes the file direc-
tory list 1100 that was described above with respect to FIG.
11. In the example embodiments of FIG. 124 and FIG. 125
both data structure 1230 and data structure 1232 are shown as
present, however some embodiments may include only one or
the other of the data structures (for example, only data struc-
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ture 1230 may be present). Both application package 1229
and application package 1231 include an optimize tag that is
readable by the application processor 1201, or by a processor
residing on a server in some embodiments. The features and
functions of the optimize tag were described above with
respect to FIG. 4. The optimize tag may be contained within
the manifest file 707 in some embodiments. The manifest file
707 may be a“.xml” file and may enumerate the resource files
contained in the data structure. In some embodiments, the
manifest file 707 may include a checksum for each file in the
data structure, or may include a cryptographic hash. The
cryptographic hash may be used by the application processor
1201 for validation of all, or part, of the application package.
In some embodiments that include the cryptographic hash, a
server may purge resource files from the data structure prior
to sending the application package to the mobile device 1200.
In that case, the server may also modify the cryptographic
hash to provide validation of the application package, includ-
ing the data structure, such that the application package will
be found valid despite the deleted resource files. The data
structures may also include a process virtual machine related
file 709 such as, for example, a “.dex” file in embodiments
using Dalvik.

[0064] Theapplication package 1229 and application pack-
age 1231 may be updated from time-to-time by deleting or
adding individual resource files from and to corresponding
data structure 1230 and data structure 1232. For example
individual language resource files of the language specific
resources 705 may be purged if not needed. Alternatively,
individual language resource files may be added to the lan-
guage specific resources 705. Each application package has
an associated version number, however, addition or deletion
of resource files from the data structure does not change the
application package version number in accordance with the
embodiments. In other words, adding or deleting resource
files will not revise the version number of the application
package.

[0065] The color change daemon 1233, which was dis-
cussed above, may be called by any of the one or more
applications 1227 to input a color or to change a theme or
media (for example a “.png” file). In a previously provided
example discussed above, a minimum of two color inputs
may be used to create specific colors (for example, black and
white may be used to produce gray, red and white may be used
to produce pink, etc.).

[0066] The various embodiments of the present disclosure
also include non-volatile, non-transitory computer readable
memory, other than memory 1217, that may contain execut-
able instructions (i.e. executable code), for execution by at
least one processor, that when executed, cause the at least one
processor to operate in accordance with the functionality and
methods of operation herein described. The computer read-
able memory may be any suitable non-volatile, non-transi-
tory, memory such as, but not limited to, programmable chips
such as EEPROMS;, flash ROM (thumb drives), compact
discs (CDs) digital video disks (DVDs), etc., that may be used
to load executable instructions or program code to other pro-
cessing devices such as servers, mobile devices or other
devices such as those that may benefit from the features of the
herein described embodiments. This memory may also store
and contain the data structure 1230, the data structure 1232, or
both. In another embodiment, a non-volatile, non-transitory
computer readable memory, other than memory 1217, may
store and contain the data structure 1230, the data structure
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1232 or both data structures. The data structures thus stored
may be read by the application processor 1201 and installed
and stored in the memory 1217.

[0067] While various embodiments have been illustrated
and described, it is to be understood that the invention is not
so limited. Numerous modifications, changes, variations,
substitutions and equivalents will occur to those skilled in the
art without departing from the scope of the present invention
as defined by the appended claims.

What is claimed is:

1. A method comprising:

checking for an optimize tag in an application file prior to

installing the application file on an electronic device;
checking properties of the electronic device in response to
detecting the optimize tag;

purging resource files that are not necessary for the elec-

tronic device based on the electronic device properties;
and

installing the application on the device.

2. The method of claim 1, further comprising:

receiving, by the electronic device, a data structure from a

server, the data structure comprising all resource files for
the application file; and

wherein purging resource files that are not necessary for the

electronic device based on the electronic device proper-
ties, comprises purging the not necessary resource files
from the data structure in memory of the electronic
device.

3. The method of claim 1, further comprising:

providing the properties of the electronic device to a server;

and

receiving a data structure from the server, the data structure

having only resources needed for the electronic device
based on the properties.

4. The method of claim 1, wherein checking for an opti-
mize tag in an application file prior to installing the applica-
tion file on an electronic device, comprises:

checking a manifest file for the optimize tag.

5. The method of claim 1, wherein checking for an opti-
mize tag in an application file prior to installing the applica-
tion file on an electronic device, comprises:

searching a data structure for the optimize tag.

6. The method of claim 1, wherein purging resource files
that are not necessary for the electronic device based on the
electronic device properties, comprises:

purging resource files from a data structure included in the

application file.

7. The method of claim 6, further comprising:

installing the application on the device including storing

the data structure in memory of the device.

8. The method of claim 1, further comprising:

maintaining a version number of the application, after

purging resource files that are not necessary for the
electronic device, as a same version number previous to
purging the resource files.

9. The method of claim 1, wherein checking properties of
the electronic device in response to detecting the optimize
tag, comprises:

checking languages in use on the electronic device.

10. The method of claim 9, wherein purging resource files
that are not necessary for the electronic device based on the
electronic device properties, comprises:

purging language resource files corresponding to lan-

guages that are not in use on the electronic device,
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wherein the language resource files are independent lan-
guage resource files of a data structure, each indepen-
dent language resource file corresponding to a language
for the electronic device.

11. The method of claim 1, wherein checking properties of
the electronic device in response to detecting the optimize
tag, comprises:

checking a plurality of image files for differences only in
color or orientation.

12. The method of claim 11, wherein purging resource files
that are not necessary for the electronic device based on the
electronic device properties, comprises:

identifying at least one image file as a primary image file;
and

purging any image files that differ from the primary image
file in color or in orientation.

13. An apparatus comprising a non-volatile, non-transitory

memory, comprising:

an application package data structure stored in the memory,
the application package data structure comprising:

a common resource file;

a plurality of independent language resource files, each
independent language resource file corresponding to
a language, the independent language resource files
being removable from the application package data
structure by file deletion without affecting operation
of the application package when executed by a pro-
Ccessor.

14. The apparatus of claim 13, wherein the application
package data structure further comprises:

a manifest file having an optimize tag, the optimize tag
identifiable by a processor as an indication that
unneeded resource files may be purged from the data
structure.

15. A mobile device, comprising:

a memory;

an application package data structure stored in the memory,
the application package data structure comprising:

a common resource file;

a plurality of independent language resource files, each
independent language resource file corresponding to
a language, the independent language resource files
being removable from the application package data
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structure by file deletion without affecting operation
of the application package when executed by a pro-
cessor;
a manifest file having an optimize tag, the optimize tag
identifiable by a processor as an indication that
unneeded resource files may be purged from the data
structure;
a processor, operatively coupled to the memory, the pro-
cessor operative to:
check for an optimize tag in the application package data
structure prior to installing a corresponding applica-
tion package on the mobile device;

check mobile device properties in response to detecting
the optimize tag;

purge resource files from the application package data
structure that are not necessary for the mobile device
based on mobile device properties; and

install the application package on the mobile device.

16. The mobile device of claim 15, wherein the processoris
further operative to:

provide the properties of the mobile device to a server; and

receive the data structure from the server, the data structure
having only resources needed for the mobile device
based on the properties.

17. The mobile device of claim 15, wherein the processor is

further operative to:

check a manifest file of the data structure for the optimize
tag.

18. The mobile device of claim 15, wherein the processoris
further operative to check properties of the mobile device in
response to detecting the optimize tag, by checking languages
in use on the mobile device.

19. The mobile device of claim 18, wherein the processor is
further operative to purge resource files that are not necessary
for the mobile device based on the mobile device properties,
by purging language resource files corresponding to lan-
guages that are not in use on the mobile device, wherein the
language resource files are independent language resource
files of a data structure, each independent language resource
file corresponding to a language for the mobile device.

20. The mobile device of claim 15, wherein the mobile
device is a smartphone.

* * * * *
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