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A system for reducing the size of software for use in a mobile device includes a predictor module and a compression module. The
predictor module Is operable to apply a predicate to a plurality of software routines that are to be stored in the mobile device. The
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(57) Abrege(suite)/Abstract(continued):

predicate identifies one or more of the software routines having a pre- determined feature indicative of a software routine that Is
unlikely to be executed repeatedly on the mobile device. The compression module Is configured to compress the identified software
routine(s) to generate a compressed software routine(s). After the plurality of software routines have been loaded to the mobile
device, the mobile device decompresses the compressed software routine(s) when the compressed software routine(s) Is
accessed by an execution thread on the mobile device.
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ABSTRACT

A system for reducing the size of software for use in a mobile device includes a
predictor module and a compression module. The predictor module 1s operable to apply a
predicate to a plurality of software routines that are to be stored 1n the mobtle device. The
predicate identifies one or more of the software routines having a pre-determined feature
indicative of a software routine that is unlikely to be executed repeatedly on the mobile
device. The compression module is configured to compress the identified software
routine(s) to generate a compressed software routine(s). After the plurality of software
routines have been loaded to the mobile device, the mobile device decompresses the
compressed software routine(s) when the compressed software routine(s) 1s accessed by an

execution thread on the mobile device.
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SYSTEM AND METHOD FOR REDUCING THE SIZE OF SOFTWARE STORED
ON A MOBILE DEVICE

FIELD OF THE INVENTION
The technology described in this patent document relates generally to the field of

data compression. More particularly, this document describes a system and method for

reducing the size of software stored on a mobile device.

BACKGROUND OF INVENTION

Systems that compress software routines for storage on a mobile device are known
in this art. However, such systems suffer from efficiency concerns, especially when

dealing with the Iimited resources of a mobile device.

SUMMARY OF INVENTION

In accordance with the teachings described herein, systems and methods are
provided for reducing the size of software for use 1n a mobile device. A predictor module
may be used to apply a predicate to a plurality of software routines that are to be stored on
the mobile device. The predicate identifies one or more of the software routines having a
pre-determined feature indicative of a software routine that 1s less likely to be executed
repeatedly on the mobile device. A compression module may be configured to compress
the 1dentified software routine(s) to generate a compressed software routine(s). After the
plurality of software routines have been loaded to the mobile device, the mobile device
decompresses the compressed software routine(s) when the compressed software
routine(s) 1s accessed on the mobile device. ‘

In one aspect of the invention, there 1s provided a system for reducing the size of a
device application to be loaded onto a mobile device, the device application including a
plurality of software routines, comprising: a predictor module operable to apply a
predicate to the plurality of software routines, the predicate being operable to
automatically 1dentify one or more of the software routines having a pre-determined
teature indicative of a software routine not executed repeatedly on the mobile device; and
a compression module configured to compress the 1dentified software routine to generate a

compressed software routine; wherein the mobile device 1s to decompress the compressed



| . L i - . 2

CA 02471669 2009-11-05

software routine when the compressed software routine 1s to be accessed on the mobile
device.

In another aspect of the invention, there 1s provided a system for reducing the size
of a device application to be loaded onto a mobile device, comprising: a processor; a
predictor module executable by the processor to apply a predicate to the plurality of
software routines, the predicate being a function operable to identify a pre-determined
feature within one or more of the software routines; and a compression module executable
by the processor to compress the identified software routine to generate a compressed
software routine; wherein the mobile device 1s to decompress the compressed software
routine when the compressed software routine 1s to be accessed on the mobile device;
wherein the pre-determined feature is a reserved word; wherein the pre-determined feature
is indicative of a software routine less likely to be executed repeatedly on the mobile
device.

In yet another aspect, there 1s provided in a system for reducing the size of
software stored in a mobile device by applying a predicate function to a plurality of
software routines to identify a pre-determined feature within one or more of the software -
routines and compressing one or more of the software routines that are identified by the
predicate function prior to loading the software routines onto the mobile device, the
mobile device comprising: a memory device operable to store the software routines,
including the one or more compressed software routines; a decompression module
configured to decompress the compressed software routines stored in the memory device;
and an execution module operable to access the memory device to execute the software
routines stored in the memory device, wherein if the execution module accesses one of the
compressed software routines stored in the memory device, then the one compressed
software routine 1s decompressed by the decompression module prior to execution by the
execution module; wherein the pre-determined feature 1s a reserved word; wherein the pre-
determined feature i1s indicative of a software routine that is less likely to be executed
repeatedly on the mobile device.

In yet another aspect of the invention, there 1s provided a method for reducing the
size of software stored in a mobile device, comprising the steps of: selecting a predicate
function that is operable to identify a feature within a software routine, wherein the
feature is indicative of a software routine that is less likely to be executed repeatedly on

the mobile device; applying the predicate function to a plurality of software routines to be
la
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stored on the mobile device to 1dentify one or more of the software routines that include
the feature; compressing the identified software routine; and loading the software routines,
including the compressed software routine, onto the mobile device; wherein the mobile
device 1s to decompress the compressed software routine when the compressed software
routine 1s to be accessed by an execution thread on the mobile device.

In yet another aspect of the invention, there is provided in a system for reducing
the size of software stored in a mobile device by applying a predicate function to a
plurality of software routines to identify a pre-determined feature within one or more of
the software routines and compressing one or more of the software routines that are
identified by the predicate function prior to loading the software routines to the mobile
device, a method for executing the one or more compressed software routines on the
mobile device, comprising the steps of: storing the one or more compressed software
routines 1n a persistent memory location; accessing one of the compressed software
routines for execution by the mobile device; decompressing the one accessed compressed
software routine; storing the resultant decompressed software routine in the allocation
active memory location; and executing the decompressed software routine; wherein the
pre-determined feature 1s a reserved word: wherein the pre-determined feature is indicative
of a software routine that 1s unlikely to be executed repeatedly on the mobile device.

In yet another aspect, there 1s provided a system for reducing the size of software
for use 1n a mobile device, comprising: a memory device for storing a plurality of software
routines that are to be loaded onto the mobile device; means for identifying a
predetermined feature within one or more of the software routines; means for compressing
the identified software routine to generate a compressed software routine; and means for
installing the plurality of software routines, including the compressed software routine,
onto the mobile device; wherein the mobile device decompresses the compressed software
routine when the compressed software routine 1s accessed by an execution thread on the
mobile device; wherein the pre-determined feature 1s a reserved word wherein the pre-
determined feature is indicative of a software routine that is unlikely to be executed
repeatedly on the mobile device.

In yet another aspect, there is provided in a system for reducing the size of
software stored in a mobile device by applying a predicate function to a plurality of
software routines to 1dentify a pre-determined feature within one or more of the software

routines and compressing one or more of the software routines that are identified by the
1b
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predicate function prior to loading the software routines to the mobile device, the mobile
device comprising: a memory device operable to store the software routines, including the
one or more compressed software routines; means of decompressing the compressed
software routines stored in the memory device; and means for accessing the memory
device to execute the software routines stored in the memory device; wherein if one of the
compressed software routines stored in the memory device is accessed, then the one
compressed software routine is decompressed prior to being executed; wherein the pre-
determined feature is a reserved word; wherein the pre-determined feature is indicative of
a software routine that is unlikely to be executed repeatedly on the mobile device.

In yet another aspect, a system for reducing the size of a device application to be
loaded onto a mobile device, comprising a processor; a predictor module executable by the
processor to apply a predicate to the plurality of software routines, the predicate being a
function operable to identify a pre-determined feature within one or more of the software
routines; and a compression module executable by the processor to compress the 1dentified
software routine to generate a compressed software routine; wherein the mobile device is
to decompress the compressed software routine when the compressed software routine is
to be accessed on the mobile device; wherein the pre-determined feature is a reserved
word; wherein the pre-determined feature is indicative of a software routine less likely to
be executed repeatedly on the mobile device.

In yet another aspect, there is provided n a system for reducing the size of software
stored in a mobile device by applying a predicate function to a plurality of software
routines to identify a pre-determined feature within one or more of the software routines
and compressing one or more of the software routines that are identified by the predicate
function prior to loading the software routines onto the mobile device, the mobile device
comprising: a memory device operable to store the software routines, including the one or
more compressed software routines; a decompression module configured to decompress
the compressed software routines stored in the memory device; and an execution module
operable to access the memory device to execute the software routines stored in the
memory device, wherein if the execution module accesses one of the compressed software
routines stored in the memory device, then the one compressed software routine is
decompressed by the decompression module prior to execution by the execution module;

wherein the pre-determined feature is a reserved word; wherein the pre-determined feature
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1s indicative of a software routine that is less likely to be executed repeatedly on the
mobile device.

In yet another aspect, there is provided a method for reducing the size of software
stored 1n a mobile device, comprising the steps of selecting a predicate function that is
operable to identify a feature within a software routine, wherein the feature is indicative of
a software routine that is less likely to be executed repeatedly on the mobile device;
applying the predicate function to a plurality of software routines to be stored on the
mobile device to i1dentify one or more of the software routines that include the feature:
compressing the identified software routine; and loading the software routines, including
the compressed software routine, onto the mobile device; wherein the mobile device is to
decompress the compressed software routine when the compressed software routine is to
be accessed by an execution thread on the mobile device.

In yet another aspect, there is provided in a system for reducing the size of
software stored in a mobile device by applying a predicate function to a plurality of
software routines to identify a pre-determined feature within one or more of the software
routines and compressing one or more of the software routines that are identified by the
predicate function prior to loading the software routines to the mobile device, a method for
executing the one or more compressed software routines on the mobile device, comprising
the steps of storing the one or more compressed software routines in a persistent memory
location; accessing one of the compressed software routines for execution by the mobile
device; decompressing the one accessed compressed software routine; storing the resultant
decompressed software routine in the allocation active memory location; and executing the
decompressed software routine; wherein the pre-determined feature is a reserved word:;
wherein the pre-determined feature is indicative of a software routine that is unlikely to be
executed repeatedly on the mobile device.

In yet another aspect, there is provided a system for reducing the size of software
for use in a mobile device, comprising: a memory device for storing a plurality of software
routines that are to be loaded onto the mobile device; means for identifying a pre-
determined feature within one or more of the software routines; means for compressing the
1dentified software routine to generate a compressed software routine; and means for
installing the plurality of software routines, including the compressed software routine,

onto the mobile device; wherein the mobile device decompresses the compressed software
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routine when the compressed software routine is accessed by an execution thread on the
mobile device; wherein the pre-determined feature is a reserved word: wherein the pre-
determined feature is indicative of a software routine that is unlikely to be executed
repeatedly on the mobile device.

In yet another aspect, there is provided in a system for reducing the size of
software stored in a mobile device by applying a predicate function to a plurality of
software routines to identify a pre-determined feature within one or more of the software
routines and compressing one or more of the software routines that are identified by the
predicate function prior to loading the software routines to the mobile device, the mobile
device comprising: a memory device operable to store the software routines, including the
one or more compressed software routines; means of decompressing the compressed
software routines stored in the memory device; and means for accessing the memory
device to execute the software routines stored in the memory device; wherein if one of the
compressed software routines stored in the memory device is accessed, then the one
compressed software routine is decompressed prior to being executed; wherein the pre-
determined feature is a reserved word; wherein the pre-determined feature is indicative of

a software routine that is unlikely to be executed repeatedly on the mobile device.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1s a block diagram illustrating an example system for reducing the size of
software for use in a mobile device;

F1g. 2 1s a block diagram of an example mobile device for use in the system of Fig.

Fig. 3 is another block diagram of the example mobile device of Fig. 2, showing a
memory allocation module;

Fig. 4 is a block diagram illustrating a wireless embodiment of the example system
of Fig. 1;

le
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Figs. § and 6 are flow diagrams illustrating an example method for reducing the

size of software for use 1n a mobile device;

Fig. 7 1s a flow diagram illustrating an example method for allocating memory on a
mobile device for decompressed software routines; and

Fig. 8 illustrates one alternative embodiment in which software routines to be
compressed are identified by monitoring the frequency in which such software routines are
accessed by a functioning mobile device.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

With reference now to the drawing figures, Fig. 1 1s a block diagram 1llustrating an
example system 10 for reducing the size of software for use in a mobile device 22. The
system 10 includes a predictor module 12 and a compression module 14, which may be
software modules, hardware modules, or a combination of both. Also illustrated are a
plurality of software routines 16 that are to be loaded into memory on the mobile device
22,

In operation, the predictor module 12 applies one or more predicates 18 to the
plurality of software routines 16 in order to identify software routines 24 that are unhkely
(or at least less likely) to be repeatedly executed on the mobile device 22. The software
routines 24 identified by the predictor module 12 are compressed by the compression
module 14, and the compressed and uncompressed routines 20 are installed onto the
mobile device 22. In this manner, memory space on the mobile device 22 1s conserved
(without sacrificing significant execution time) by compressing software routines 24 that
will not often be executed by the mobile device 22.

The software routines 16 to be installed on the mobile device 22 may be segments
or portions of one or more software applications or other contiguous program files
(software applications and other types of contiguous program files are collectively referred
to herein as "device applications"). A single device application loaded to the mobile
device 22 may, therefore, include a plurality of compressed and uncompressed software
routines 16. For example, a device application in the Java™ language typically includes
classes, each of which may include a number of software routines 16 referred to as
methods. It should be understood, however, that software routines 16, as used herein, may
also include other segments or portions of a device application. For Instance, in one
embodiment, a Java class, or any portion of the Java class, may be treated as a separate

software routine 16. However, compression at lower sub-program levels, such as at the
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method level of a Java language program, will typically result in the least amount of
disruption to an executing device application.

A predicate 18 1s a function that 1s applied by the predictor module 12 in order to
identify a particular feature (or features) within one or more of the software routines 16
that 1s indicative of a routine that 1s less likely to be executed by the mobile device 22.
The particular feature identified by a predicate 18 may, for example, be chosen based on
an analysis of the mobile device 22, the expenence of the software developer or mobile
device manufacturer, or some other factor relevant to the operation of the software
routines 16 on the mobile device 22. For instance, one example predicate 18 may return
true for a software routine 16 that imtializes static or global variables, such as a static
initializer method denoted by <clinit> in a standard Java classfile. A static initializer
routine is typically executed only once, and is thus a candidate for compression. The
particular feature i1dentified by a predicate 18 could, for example, be a reserved word
associated with a certain type of routine. For example, in the case of Java applications, the
reserved word <clinit> may be used to identify a static initializer method. It should be
understood, however, that other features could also be selected that are indicative of the
likelihood of use of a software routine.

In another example, a predicate 18 for use with a device application written 1n the
C++ programming language may be used to identify a static initializer function or a static
finalizer function. In the C++ programming language, constructors and destructors for
non-local static and global objects in each translation unit are executed when the
application starts and terminates, respectively. A constructor 1s called with a static
initializer function, and a destructor 1s called with a static finalizer function. The object
code that controls the construction and destruction of the non-local static and global
objects in a C++ translation unit will typically only execute once when the device
application is started and once when the application 1s terminated, and 1s therefore a
candidate for compression.

The predictor module 12 applies the predicate(s) 18 to each of the software
routines 16 that are to be loaded onto the mobile device 22. If a predicate 18 returns true
for a particular software routine 24, then the identified routine 24 1s flagged for
compression by the compression module 14. Otherwise, the non-identified routines 26 are
copied into a storage location 20 from which the routines 26 are loaded to the mobile

device 22 1n uncompressed form.
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The compression module 14 applies a lossless compression scheme to the
identified software routines 24. There are two general types of compression schemes,
lossless and lossy. Lossless compression refers to a process in which the original data can
be recovered (decompressed) exactly from the compressed data. Lossy compression refers
to schemes where the decompressed data 1s not exactly the same as the original data. A
lossless compression scheme 1s generally used for data that must be accurately maintained,
such as a software routine 16. In comparison, lossy compression schemes are generally
used for data that already contains a certain amount of noise, such as a photograph, music,
or other analog signals that have been put into a digital format. The compression
algorithm applied by the compression module 14 1s a lossless compression scheme that
can preferably compress the instructions in the routine body to a degree that there 1s an
appreciable reduction in the amount of memory space needed to store the routine. One
example lossless compression scheme that could be used by the compression module 14 1s
described in co-owned U.S. Patent No. 6,075,470, entitled "Block-Wise Adaptive
Statistical Data Compressor."

The compressed software routines generated by the compression module 14 are
transferred into a storage location 20 along with the uncompressed routines 26. Both the
compressed and uncompressed routines 20 may then be loaded into memory on the mobile
device 22. The operation of the mobile device 22 to access the compressed and
uncompressed routines 20 is described below with reference to Figs. 2 and 3.

Fig. 2 is a block diagram 30 of an example mobile device 22 for use 1n the system
10 of Fig. 1. The mobile device 22 includes an execution module 32, a persistent memory
34 for storing compressed and uncompressed software routines, an active memory 37 for
storing executing software routines, and a decompression module 36. In operation,
persistent memory space on the mobile device 22 i1s conserved by storing rarely-used
software applications in compressed form, and then decompressing such applications
when accessed by the execution module 32.

The execution module 32 may, for example, be a virtual machine executing on a
processor in the mobile device 22, but could also be some other type of software or
hardware mechanism for executing device applications. The decompression module 36 1s
preferably a software module that is configured to decompress the compressed software
routine(s) stored in the persistent memory 34 in accordance with the compression scheme

utilized by the compression module 14 shown in Fig. 1. The persistent memory 34 and
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active memory 37 may be separate memory devices (as tllustrated), but could also be
implemented using a single memory device, such as a flash memory.

Execution threads operating on a mobile device may also access the compressed
and uncompressed routines. For example, when a compressed routine (Routine 1) stored
in persistent memory 34 is accessed 38 by an execution thread from the execution module
32, the compressed routine 42 i1s decompressed by the decompression module 36 and the
resultant decompressed routine 46 1s stored to active memory 37. As noted above, the
persistent and active memories 34, 37 may, in some embodiments, be implemented using a
single memory device. If a single memory device 1s utilized, then a segment of memory
may be reserved for storing and executing decompressed routines 46. In any case, once 1n
active memory 37, the decompressed software routine 46 may then be executed by the
execution module 32.

The time delay incurred while decompressing a software routine 1s preferably
acceptable due to the infrequent use of the compressed routines 42. Software routines
which are accessed more frequently are stored in uncompressed form, as described above.
Thus, when a stored uncompressed routine (Routine 2) 1s accessed 40, the uncompressed
routine 44 may be copied directly into active memory 37 for execution by the execution
module 32. Alternatively, if a single memory device 1s utilized for both persistent and
active memory 34, 37, then the uncompressed routine 44 may be executed and stored n
the same memory location.

Fig. 3 1s block diagram of the mobile device, illustrating an example memory
allocation module 52 for the mobile device 22. The memory allocation module 52 may
include a software module that controls the storage of decompressed routines 46 in active

memory 37.

In operation, when a compressed software routine (Routine 1) 1s accessed 38 by
the execution module 32, the decompression module 36 queries at 54 the memory
allocation module 52 for an available location in active memory 37. If sufficient active
memory 1s available, then the memory allocation module 52 assigns a memory location,
and the decompression module 36 uses the assigned memory location to store the
decompressed routine 46 to active memory 37. If there 1s insufficient room in active
memory 37, then the memory allocation module 52 frees memory space by releasing
another routine from active memory 37 based on some pre-selected criteria. In addition,

the memory allocation module 52 may also monitor 58 the execution of the decompressed
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routine 46 by the execution module 32, and release at 60 the routine 46 from active
memory 37 once it completes or once the device application that accessed the routine 46
has finished executing. (An example method for controlling the release of decompressed
routines from active memory 1s described below with reference to Figs. 6 and 7.)

Fig. 4 1s a block diagram illustrating a wireless embodiment 70 of the example
system 10 of Fig. 1. As shown in Fig. 4, the compressed and uncompressed routines 20
are transferred to the wireless device 22 over a wireless network 72. This embodiment 70
may, for example, be used to transfer software updates or new software applications to a
mobile device 22 that has already been sold to a consumer.

The mobile device 22 in this wireless embodiment 70 may be any mobile
communication device adapted to operate within a wireless network 72, such as a two-way
communication device. The operation of the wireless device 22 may vary depending upon
the wireless network 72 in which the device 22 is intended to operate. For example, a
wireless device 22 that operates in North America may include a communication
subsystem designed to operate with the Mobitex™ mobile communication system or the
DataTAC™ mobile communication system, whereas a wireless device 22 that operates in
Europe may incorporate a General Packet Radio Service (GPRS) communication system.

Figs. 5 and 6 are flow diagrams 80, 100 illustrating example methods for reducing
the size of software for use in a mobile device. Fig. 5 illustrates an example method 80 for
identifying software routines that are less likely to be repeatedly executed on the mobile
device, and for compressing the routines for storage on the mobile device. The method 80
begins at step 82. At step 84, one or more predicates are selected to 1dentify particular
software routine features indicative of routines that are less likely to be executed by the
mobile device. As noted above with reference to Fig. 1, the predicate(s) selected in step
84 could, for example, include one or more reserved words associated with a type of
routine that should not, based on experience or analysis, be executed often on the mobile
device. For instance, in a Java application, a predicate may return true for each method
containing the reserved word <clinit>.

At step 86, the predicate(s) is applied to a software routine that 1s to be loaded to
the mobile device. If the predicate is not satisfied (e.g., returns false), then the software
routine is not compressed and the method skips to step 92. If the predicate is satisfied
(e.g., returns true), however, then the software routine is compressed at step 90. Steps 86-

90 are then repeated until all the routines have been examined. At step 94, the compressed
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and uncompressed routines are loaded to the mobile device, and the method ends at step
96

Fig. 6 illustrates an example method 100 for accessing compressed software
routines stored on the mobile device. The method begins at step 102. At step 104,
compressed and uncompressed software routines are installed on the mobile device, as
described above. At step 106, a device application having one or more software routines
is executed by the mobile device. If an execution thread from the device application
accesses a compressed software routine (step 108), then an active memory location 1s
allocated at step 110 and the software routine i1s decompressed into the allocated memory
at step 112. (See, e.g., Fig. 7) Steps 108, 110 and 112 are repeated until the device
application is complete, as determined at step 114. That is, each decompressed software
application accessed during the execution of the device application may be retained in
active memory until the device application is complete (step 114). Then, once the device
application is complete, the decompressed software routine(s) 1s released from memory at
step 116, and the method ends at step 118. Alternatively, the decompressed software
routine(s) may be released from active memory as soon as its execution 1s complete, or
may be released from active memory based on some other pre-selected criteria, as
described below with reference to Fig. 7.

Fig. 7 is a flow diagram illustrating an example method 120 for allocating memory
on a mobile device for decompressed software routines. The method begins at step 122
when a compressed software routine 1s accessed by the mobile device. At step 124, the
amount of memory that will be required to store the routine once 1t has been decompressed
is determined. If there 1s sufficient active memory to store the decompressed software
routine (step 126), then an active memory location 1s assigned in step 128, and the method
ends at step 138. If there is not sufficient active memory to store the decompressed
software routine (step 126), however, then the method proceeds to step 130.

In steps 130-134, a release predicate 1s applied to any decompressed software
routines currently stored in active memory 1n order to select a decompressed software
routine that can be released from active memory to make room for the newly accessed
routine. This function may, for example, be performed by the memory allocation module
52, described above with reference to Fig. 3. In step 130, the decompressed software
routines in active memory are identified. Then, the release predicate 132 1s successively

applied to each decompressed software routine in active memory (step 132) until a routine
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1s identified that satisfies the predicate (step 134). For example, in one embodiment, the
release predicate may identify the decompressed software routine that has been stored in
active memory for the longest amount of ttme. Once a decompressed software routine has
been identified using the release predicate, the identified routine is released from active
memory in step 136, and the method returns to step 126.

This written description uses examples to disclose the invention, including the best
mode, and also to enable a person skilled in the art to make and use the invention. The
patentable scope of the invention may include other examples that occur to those skilled n
the art. For example, Fig. 8 illustrates an example embodiment 140 1n which the software
routines that are to be compressed are identified by monitoring via program 144 the
frequency in which such routines are accessed by the execution module 32 on a mobile
device 22. In Fig. 8, the predictor module 142 1s coupled to a mobile device 22 and
monitors 144 the mobile device 22 to determine how often each software routine 34 stored
on the mobile device 22 is accessed by the execution module 32. Stored software routines
34 that are accessed by the execution module 32 less than a pre-determined number of
times may then be identified 24 by the predictor module 142. The identified routines 24

may then be compressed when installed on other mobile devices 22.
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What 1s claimed is:

1. A system for reducing the size of a device application to be loaded onto a mobile
device, comprising:

a processor;

a predictor module executable by the processor to apply a predicate to the plurality
of software routines, the predicate being a function operable to identify a pre-determined
feature within one or more of the software routines; and

a compression module executable by the processor to compress the identified
software routine to generate a compressed software routine:

wherein the mobile device is to decompress the compressed software routine when
the compressed software routine is to be accessed on the mobile device;

wherein the pre-determined feature is a reserved word:

wherein the pre-determined feature is indicative of a software routine less likely to

be executed repeatedly on the mobile device.

2. The system of claim 1, wherein the pre-determined feature is indicative of a

software routine that is unlikely to be executed more than once on the mobile device.

3. The system of claim 1, wherein the reserved word indicates that the identified

software routine is a static initializer routine.

4, The system of claim 3, wherein the identified software routine is a static initializer

method denoted by the reserved word <clinit> in a Java classfile.

5. The system of claim 1, wherein the pre-determined feature identifies a C++ static

initializer function.

6. The system of claim 1, wherein the pre-determined feature identifies a C++ static

finalizer function.
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7. The system of claim 1, wherein the predicate is a two-tiered function that returns

either true or false.

8. The system of claim 1, wherein the predicate is a multi-tiered function.

9. The system of claim 1, wherein the plurality of software routines are Java methods.
10.  The system of claim 1, wherein the plurality of software routines are Java class
files.

1. The system of claim I, wherein the pre-determined feature is identified based on a

functional analysis of the mobile device.

2. The system of claim 1, wherein the compression module applies a lossless

compression scheme to generate the compressed software routine.

I3.  Inasystem for reducing the size of software stored in a mobile device by applying
a predicate function to a plurality of software routines to 1dentify a pre-determined feature
within one or more of the software routines and compressing one or more of the software
routines that are identified by the predicate function prior to loading the software routines
onto the mobile device, the mobile device comprising:

a memory device operable to store the software routines, including the one or more
compressed software routines:

a decompression module configured to decompress the compressed software
routines stored in the memory device: and

an execution module operable to access the memory device to execute the software
routines stored in the memory device, wherein if the execution module accesses one of the
compressed software routines stored in the memory device, then the one compressed
software routine is decompressed by the decompression module prior to execution by the
execution module;

wherein the pre-determined feature is a reserved word;

10
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wherein the pre-determined feature is indicative of a software routine that is less

likely to be executed repeatedly on the mobile device.

4. The mobile device of claim 13, further comprising:

a memory allocation module that stores the decompressed software routine to a

memory location in the memory device.

15, The mobile device of claim 14, wherein the memory allocation module monitors
the execution of the decompressed software routine by the execution module and releases
the decompressed software routine from the memory location in the memory device when

the execution module completes its execution of the decompressed software module.

16.  The mobile device of claim 14, wherein if there is insufficient memory available in
the memory device to store the decompressed software routine, then the memory
allocation module frees memory space in the memory device by releasing another

decompressed software routine based on a pre-determined release criteria.

7. The mobile device of claim 13, wherein the memory device is a persistent memory
device, and further comprising:

an active memory device for storing executing software routines, wherein software
routines that are decompressed by the decompression module are stored to the active

memory device for execution by the execution module.

8. The mobile device of claim 17, further comprising:

a memory allocation module that stores the decompressed software routine to the

active memory device.

19. The mobile device of claim 13, wherein the memory device includes an active
memory segment and a persistent memory segment, the software routines being stored in
the persistent memory segment, and wherein software routines that are decompressed by

the decompression module are stored to the active memory segment for execution by the

11
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execution module.

20.  The mobile device of claim 19, wherein the memory device is a flash EEPROM.

21. The mobile device of claim 13, wherein the execution module 1s a virtual machine

executing on a processor in the mobile device.

22.  'The mobile device ot claim 13, wherein the decompression module 1s a software

module executing on a processor 1n the mobile device.

23. The mobile device of claim 13, wherein the mobile device 1s a wireless device

operable to recetve data over a wireless network.

24.  In asystem for reducing the size of software stored in a mobile device by applying
a predicate function to a plurality of software routines to identify a pre-determined feature
within one or more of the software routines and compressing one or more of the software
routines that are identified by the predicate function prior to loading the software routines
to the mobile device, a method for executing the one or more compressed software
routines on the mobile device, comprising the steps of:

storing the one or more compressed software routines in a persistent memory
location;

accessing one of the compressed software routines for execution by the mobile
device;

decompressing the one accessed compressed software routine;

storing the resultant decompressed software routine in the allocation active
memory location; and

executing the decompressed software routine;

wherein the pre-determined feature 1s a reserved word;

wherein the pre-determined feature 1s indicative of a software routine that 1s

unlikely to be executed repeatedly on the mobile device.

25.  The method of claim 24, comprising the addition steps of:

determining if there is sufficient memory available in the active memory location

12
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to store the decompressed software routine; and
1f sufficient memory 1s not available, then selecting another decompressed software

routine to release from the active memory location.

26. A system for reducing the size of software for use in a mobile device, comprising:

a memory device for storing a plurality of software routines that are to be loaded
onto the mobile device;

means for identifying a pre-determined feature within one or more of the software
routines;

means for compressing the 1dentified software routine to generate a compressed
software routine; and

means for installing the plurality of software routines, including the compressed
software routine, onto the mobile device;

wherein the mobile device decompresses the compressed software routine when
the compressed software routine is accessed by an execution thread on the mobile device;

wherein the pre-determined feature 1s a reserved word;

wherein the pre-determined feature is indicative of a software routine that 1s

unlikely to be executed repeatedly on the mobile device.

27.  Inasystem for reducing the size of software stored in a mobile device by applying
a predicate function to a plurality of software routines to identify a pre-determined teature
within one or more of the software routines and compressing one or more of the software
routines that are identified by the predicate function prior to loading the software routines
to the mobile device, the mobile device comprising:

a memory device operable to store the software routines, including the one or more
compressed software routines;

means of decompressing the compressed software routines stored in the memory
device; and

means for accessing the memory device to execute the software routines stored 1n
the memory device;

wherein if one of the compressed software routines stored in the memory device 1s

accessed, then the one compressed software routine is decompressed prior to being

executed:

13
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wherein the pre-determined feature 1s a reserved word;

wherein the pre-determined feature 1s indicative of a software routine that is

unlikely to be executed repeatedly on the mobile device.

14
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