
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
us 20100146492Al 

(19) United States 
(12) Patent Application Publication 

Shacham et al. 
(10) Pub. No.: US 2010/0146492 Al 
(43) Pub. Date: Jun. 10,2010 

(54) TRANSLATION OF PROGRAMMING CODE (22) Filed: Dec. 4, 2009 

(75) Inventors: Yotam Shacham, Palo Alto, CA 
(US); Guy Ben-Artzi, Palo Alto, 
CA (US); Alexie Alexevitch, 
Hertzlia (IL); Amatzia Ben-Artzi, 
Palo Alto, CA (US); Tal Lavian, 
Sunnyvale, CA (US); Alexander 
Glyakov, Petach Tiha (IL); 
Russell W. McMahon, Woodside, 
CA (US); Yehuda Levi, Rishon 
Lezion (IL) 

Related U.S. Application Data 

(60) Provisional application No. 61/200,931, filed on Dec. 
4,2008. 

Publication Classification 

(51) Int. Cl. 
G06F 9/45 (2006.01) 

(52) U.S. CI ......................................................... 717/137 

(57) ABSTRACT 

Correspondence Address: 

Embodiments of the invention may provide methods and/or 
systems for converting a source application to a platform
independent application. Source progranuuing language 
code of the source application may be translated to target 
programming language code of the platform-independent 
application. The source progranuuing language code may 
comprise Connected Limited Device Configuration (CLDC) 
code, and the platform-independent progrannlling language 
may be independent of one or more device platforms. Further, 
one or more source resources associated with the source 
application may be converted to one or more target resources. 

CONNOLLY BOVE LODGE & HUTZ LLP 
1875 EYE STREEl~ N.W., SUITE 1100 
WASHINGTON, DC 20006 (US) 

(73) Assignee: 

(21) Appl. No.: 

Real Dice Inc., Carson City, NV 
(US) 

12/631,311 

704 

706 

204 

Source application 

generate a list of tokens 

syntactically the list of 
tokens to generate one or more 

document object models 

Process the one or more documents 
object models to an 

environment DOM 

Analyze the environmen.t DOM to 
generate target programming 

language code 

Transform one or more 
source resources to 

target resOUrceS 

Target 



Patent Application Publication Jun. 10,2010 Sheet 1 of 7 US 2010/0146492 A1 

il 
i 

, i ~ 1 ! S:2 . c ! Iii, !)'J 

! c 
0 '!''' 

! ! 
~ (0 ! L ___ ,, __ .l 0 0 ..- ..... I 

'-, I t 
! 
! j ~ t 
~ 1 
~ 

, • 1 
t l 

$ 

I 

! 
~ 

N 
, 

~ ! 

[ 0 1: I¢I ..... 0 ( . ~ 

\..., ?; II i , 

I 
Q) ! I:,) (:) 
E : 

'S; co 
~ i 

Q) 0 
c::: ! I 0 ..... 
,Q i w... \ 

LJ ...... i 
"""' i c: 

, 
\~ ;...,. (!) f 

'(""" 

,~ 0 ~' __ ~\ I E i 
li - i (9 ro: 

i I Q. 
Cl. (b 0 1 '< c::: 

~I '$ 

~ 
LI.. 

w ro > 1 ... 
() I- m 

i !.... a ..... 
0 c:: ! 

i t) ..0 
if; 0 i 'S; co 

:;; 

i LJ' 0 
rn 'I'""' 

,~ ~·~i ~Ci I \1 a.. : /' , \ « ~i 
l 

I 1 

U 
I ] 

I 
r~'-~~ ! \ 

i j 

~ 
, 

! • ,~ i", ~ 
j <1l ! \0 

1 
o ..... 

~ 
~ 



,##. _______________________________________ ~--------'"--'"~~-"-"~-"-"~'"-"'"~~~~~,.~-"~~-..~,.~~~---"-" ... -"~~-"~~ ... ~-"-"I'-".I' ... '-"-"~-"I ______ ~.I'~ ... ~_"~~~...., ------------------------
............. _______________ Translator _____________ J 104 

r--I 
,<J 7 
'-,...,/' 

--.... ~~ .... ~~~~~------~ ...... --""""'----~~.,----.... -----
Piatform'-lndE;;pendent application 204 

[ Graphics - r'--!-n-p-u-t ---., Networking ........ --T-o-o-I-s--....... 

! -
! 

.----J-~ 

._-----

Files 

v V V V V' -'--............... --.. -.-.-.. --.-.... -.... -.. -~.---;::-=-=-'="--=~'===~;-;::::======:::::;-;==========~I 
["""-~~:;~;~- I Input Nenworking Tools I ~J 

Emulator 
j202 

---------------------_ .... __ ._._._-

Application Development F rarnework jr106 
'---------.----------------------------. 

FIG. 2 

'"C 
~ -('D 

= -~ 
'"e -_. 
r':I 
~ -_. 
o 
= 
'"C 

= "a' -_. 
r':I 
~ -_. 
o 
= 

2" 
:= 
~ 

~o 

N 
o 
~ 
o 
rJJ =('D 
('D -N 
o --l 
C 
rJJ 
N 
o 
~ 
o -o 
~ ... 
0'\ ... 
1,0 
N 

> 
~ 



r--~'----"""-""">"""""~"_II£IIII_- __ • ______ • __ _ 

~r 302a 

Source Code 

Source Application 

(,,302b 
j 

r

r---~ Source ~~-.. -.-

. Resources 

r-~ 
'-..• ./ 

[ 

__ ~_. ~_..d~_._~~~~ .... _ .... 

Configuration 

~ "~"'FFF""I""'E"FI""'~IFFI"_ 

V 102 

J 

-----------.-------------------------------~--~-~-~~~~~-~~---~~ ------_ .... 

",. ___ > Translator __ 3 104 

{} 
Platform··independent App!ication------"_·----------'I 

f 206a f 206b ,......----.--- J I [ 204 . ~ 

! Target I Target I 
L l __ ~:~~J L::::s J 

FIG. 3 

'"C 
~ -('D 

= -~ 
'"e -_. 
r':I 
~ -_. 
o = 
'"C 

= "a' -_. 
r':I 
~ -_. 
o = 

2" 
:= 
~ 

~o 

N 
o 
~ 
o 
rJJ =('D 
('D -w 
o --l 
C 
rJJ 
N 
o 
~ 
o -o 
~ ... 
0'\ ... 
1,0 
N 

> 
~ 



~-----s-------------~--l-~ I r------------------------------} r 402 

I Re.SQUrCeS ! . --------------------~I Hesource Converter .-----. 
, .... ou fC...B I ~ i ./ 

L!_-.Q.~~___ ~l L _____________________ . __________ _ 
[ 

Source Code 
~'?Q;f.f1. 

r::fs~~c~~[ Env;~~~ent r milt;;-~ l 406 I co nstr:lctor 4.:LQ! ?l 
___________ J . __ . __ ._"'.~_._:iQ~_.___________ j! 

~-------------.-----J 
Confiqu ration 

302£ 
,~~ __ ~~.~,..cL.c.c ... _,.. .... _-~,."_.,._~~_:.. _____ .~:.. 

Source 
Application 

_ Code transformer 
~/ ------

404 

COnfj.gUr.ati~ I ~ 
Module -tL_. / 

412 

Translator 

1-...----------,7. u_U_.u_'mm._muumuumuumuumu'm'muum.mmmmu_·.uH ... m __________ m, __ . 

r------------===;l 
I !--T~;:~~~-----·-------I ! 
i I f{eso~~rces 
L&-QfiQ 

r 
! 

! Target code I 206q 

_________ .0: __ ... __ , 

Configuration 
30££ 

Target 
Application 

J 
102/ 104 204--' 

FtC;. 4 

'"C 
~ -('D 

= -~ 
'"e -_. 
r':I 
~ -_. 
o = 
'"C 

= "a' -_. 
r':I 
~ -_. 
o = 

2" 
:= 
~ 

~o 

N 
o 
~ 
o 
rJJ =('D 
('D -... 
o --l 
C 
rJJ 
N 
o 
~ 
o -o 
~ ... 
0'\ ... 
1,0 
N 

> 
~ 



I 

f304a 
r 

Sum 

~ 

3 

504b 
_f 

Identifier 

Assignment Operator 

Number -------... _---- __ ~-F .. .._ .. _'"...._..._..-.._~.._.._.._..._,._-~ .. -.._ ___ _..._~_~ ___ .. ~_ .. __ P_ ___ ..__""_ __ ~ ___ ~ ____ ~.~ 

+ 

2 

, 
--~~------~-~--~--

j 

502 

Addition Operator 

Number 

Semicolon Keyviford 
• 

fiOt) 
r----------------------------------------L-------------------------~-,--.-----------------.----.-~ 
~ ~ 

! DOM I 
: ! 
, ' , . : ; , ' 

406 ! J Assignment Operator 1 
i 50Ba fSum;;:;;~+2'] I ____ ~ t.... . - ......... "") ! 

r-------'-' " ..... -~-~---v 
; ! - 50Se ! 

508b I i 

~ 
, 

-] ~ _-, I Operatori i 
.. ___ .J +J.----J ! 

J ! 
S08d 508e 508f ! 

, ' ... -.~-- •• --.-.---- -~ • • _. -_. - -------- •• - ---.-~ __ ._ •• _ •• __ ~ __ • _ •• _~ ____ ~_~ ____ .~ ___ a,..,....,..<*.~"' ..... ~ 

FIG. 5 

'"C 
~ -('D 

= -~ 
'"e -_. 
r':I 
~ -_. 
o = 
'"C 

= "a' -_. 
r':I 
~ -_. 
o = 

2" 
:= 
~ 

~o 

N 
o 
~ 
o 
rJJ =('D 
('D -Ul 
o --l 
C 
rJJ 
N 
o 
~ 
o -o 
~ ... 
0'\ ... 
1,0 
N 

> 
~ 



Patent Application Publication Jun. 10,2010 Sheet 6 of 7 US 2010/0146492 A1 

------------¥---~---------------( 

,n 0000000: 
'\" --- - -.- -.-. --- --_. --- --- --- ------- --- -- -------- ---_. -- ---- .--- --' 

"\ 

m {} 
co o 
C\l 

:€ 
o a 
..-
C 
1:3) 

E 
c e 
'5 
c 
ill 

~ o 

[ 

,. - - ,_ - - ___ " •• _" _."" " _" " - _" " " " - _" " " - - "_,, " _" " _" " - _" • _" " - _" - - - - - ",. ,. ,n"" ,. , , 

DDDDDDDi 



Patent Application Publication Jun. 10,2010 Sheet 7 of 7 US 2010/0146492 A1 

, 

! Source application t I 202a i 

1 021 ___ ' _20_:_:_~_rl.i-l~er-c_o_d_e _________ ~~;~;JJ 
--- \ 

"¥ 

Analyze lexica!ly one or more 
characters of source code to 

generate a list of tokens 

Analyze sy~tactiC~!!;'-th~-lj;t-~f'--'-'l 
tokens to generate one or morel I 

document object models , 

.-____ ~·t~""_"""""""'_"'_''''_ 
706 -.., Process the one or more documents 1 

object models to generate an 
environment DOM ! L .______ _ ...... _ . .....l 

708~ 
I 

! 
! 
~I 

Analyze the environment DOMtJ' generate target programming 
language code 

I Transform one or more 
! source resources to 
! target resources 

\: 
710 

Platform-independent Application 

~'11 W ! 302a"", \V r"'-"-~-~"""l! 
, Tamet Code 302b~ T argel I 
~~ __ ", _________ R_e_,s_o_u_rc_e_s_......l! 

FIG,7 



US 2010/0146492 Al 

TRANSLATION OF PROGRAMMING CODE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application draws priority from U.S. Provi
sional Patent Application No. 61/200,931, filed on Dec. 4, 
2008, and hereby incorporated by reference herein in its 
entirety. 

FIELD OF THE INVENTION 

[0002] Embodiments of the invention may generally relate 
to programming language code translation and more specifi
cally to translation of Connected Limited Device Configura
tion (CLDC) programming language code. 

BACKGROUND OF THE INVENTION 

[0003] Various users across the globe communicate or per
form various activities on computer and device networks. 
Moreover, the users interact with each other through the net
works, such as the Internet. Typically, the users use devices 
like personal computers to interact over the Internet. The 
users can interact from various Internet websites or social 
networking sites, for example, Facebook, Myspace, HiS, and 
Orkut etc. Recently, the development in mobile devices such 
as cell phones, smartphones and PDAs, computers. laptops 
and the like has enabled them to be used for perfornling 
various activities on networks such as the Internet. Moreover, 
the mobile devices can be used for real-time interaction with 
other users on the network. The interaction or communication 
can be in the form of chatting, playing interactive online 
games, browsing, shopping, music, video, banking, business 
and the like. 
[0004] The rapid pace of inn ovation in techuology has gen
erated various types of devices and platforms. Moreover, the 
number of devices is increasing rapidly. For example, there 
are various operating systems available for the devices such 
as Windows, Linux, Macintosh, and Symbian, etc. Moreover, 
a large number ofJ2ME platforms are available for the mobile 
devices such as cell phones. Furthermore, the mobile devices 
have a wide rage of capabilities in terms of screen size, screen 
type, screen resolution, processor, and memory etc. The 
applications for these devices have to be developed based on 
their platforms. Therefore, each application has to be ported 
to other platforms. For example, in case of computer games 
the progranuning languages typically used are JAVA, C#, 
C++, Action Script, and the like. Therefore, an application 
developed inAction Script progranuning language may have 
to be ported to other progranuning language when not sup
ported by a device platform. Further, new applications are 
being continuously developed for different device platforms. 
[0005] Typically, the progranuning code of an application 
is translated manually from one progranuning language to 
another. However, manual translation requires specific and 
in-depth knowledge of the progranuning languages of the 
different operating systems. Moreover, manual translation is 
a very time consuming process. Furthermore, the program
ming languages are constantly developed or get modified. 
Moreover, the applications have to be developed on specific 
development platforms compatible with the progranuning 
language used for development and the operating system of a 
device. As a result, a completed revision of the application 
code may be required to make the interaction possible. Some 
mechanisms, such as emulation of applications, are available 
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to support multiple devices. However, the existing mecha
nisms generate application program codes that are large or 
require heavy processing time. The problem is compounded 
with the continuously increasing number of device platforms 
and teclmology. 
[0006] Various media applications on devices such as 
mobile phones are developed using the CLDC. CLDC is a 
specification of a framework for Java™ Micro Edition (ME). 
JAVATM ME applications are targeted at devices that have 
limited resources. Examples of such devices include mobile 
phones. Generally, the configuration of devices, such as 
mobile phones, may vary by device type, capabilities, oper
ating system, qualities, characteristics, electronics, conunu
nications. media capabilities and so forth. Moreover, native 
applications are typically pre-installed in the devices, cannot 
be removed, and are ready to nm. Some of the applications are 
always nmning while others are started by the user via the 
menu. Users are able to further customize their mobile 
devices by loading additional applications (e.g., instant mes
saging, games, etc.) onto these devices. 
[0007] Porting or translation of these applications to new or 
different devices generally requires manual porting for each 
specific device. However, the process of manual porting is 
difficult and slow. Moreover, the manual process is not effi
cient with the rapid development pace of new devices, plat
forms and capabilities. 
[0008] A mechanism is therefore desirable to translate the 
CLDC prograunning language code of an application into a 
target programming language code based on target device 
platform. 

SUMM.<\RY 

[0009] Various embodiments of the invention may provide 
a method for converting a source application to a platform
independent application. The method may comprise translat
ing source programming language code of the source appli
cation to target progranmling language code of the platform
independent application, wherein the source programming 
language code may comprise Connected Limited Device 
Configuration code, and wherein the target programming lan
guage is independent of one or more device platforms. Fur
ther, the method may comprise converting one or more source 
resources associated with the source application to one or 
more target resources. 
[0010] Embodiments of the invention may further provide 
an apparatus for converting a source application to a plat
form-independent application. The apparatus may comprise a 
code transformer configured to translate source programming 
language code of the source application to target program
ming language code of the platform-independent application, 
wherein the source progranuning language code may com
prise COlmected Limited Device Configuration code, and 
wherein the platform-independent programming language is 
independent of one or more device platforms; and a resource 
converter configured to convert one or more source resources 
associated with the source application to one or more target 
resources. 
[0011] Some embodiments of the invention may further 
provide a system for converting a source application to a 
platform-independent application. The system may comprise 
means for translating source progranuning language code of 
the source application to target progranuning language code 
of the platform-independent application, wherein the source 
progranuning language code may comprise COlmected Lim-
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ited Device Configuration code, and wherein the platform
independent programming language is independent of one or 
more device platforms; and means for converting one or more 
source resources associated with the source application to one 
or more target resources. 
[0012] Some embodiments of the invention may further 
provide a computer-readable medium having computer-ex
ecutable instructions for performing a method for converting 
a source application to a platform-independent application. 
The method may comprise translating source programming 
language code of the source application to target program
ming language code of the platform-independent application, 
wherein the source programming language code may com
prise Connected Limited Device Configuration code, and, 
wherein the platform-independent progranmling language is 
independent of one or more device platforms; and converting 
one or more source resources associated with the source 
application to one or more target resources. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Having thus described the invention in general 
terms, reference will now be made to the accompanying 
drawings, which are not necessarily drawn to scale, and 
wherein: 
[0014] FIG. 1 illustrates an environment where various 
embodiments of the invention may fnnction; 
[0015] FIG. 2 is a flmctional overview for extending the 
functionality of a platfonn-independent application, accord
ing to an embodiment of the invention; 
[0016] FIG.3 is a block diagram illustrating components of 
a source application and a platform-independent application, 
according to an embodiment of the invention; 
[0017] FIG. 4 is the flmctional overview of a translator 
according to an embodiment of the invention; 
[0018] FIG. 5 is the functional overview of a DOM con
structor according to an embodiment of the invention; 
[0019] FIG. 6 is the block diagram for the translation of 
source code to target code using environment DOM, accord
ing to an embodiment of the invention; and 
[0020] FIG. 7 is a flowchart illustrating the translation of 
CLDC source according to an embodiment of the invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

[0021] Illustrative embodiments of the technology now will 
be described more fully hereinafter with reference to the 
accompanying drawings, in which some, but not all embodi
ments of the technology are shown. Indeed, the technology 
may be embodied in many different forms and should not be 
construed as limited to the embodiments set forth herein; 
rather, these embodiments are provided so that this disclosure 
will satisfy applicable legal requirements. Like numbers refer 
to like elements throughout. 
[0022] FIG. 1 illustrates an envirOlIDlent where various 
embodiments of the invention function. As shown in FIG. 1, 
devices 108a, 108b, 1 08c and 108n can be, but are not limited 
to, mobile devices such as a cellular phone, a PDA and a 
smartphone, a laptop, a personal computer and the like. 
Devices 108a-n are capable of executing various applica
tions. Moreover, devices 108a-n can connect to other devices 
over a network, wired or wireless. Further, devices 108a-n 
can have different hardware and software platforms. 
Examples of platforms include Windows™, Linux, Macin-

2 
Jun. 10,2010 

tosh, Symbian, and so forth. Different platfoffils may support 
different programming languages. Moreover, devices 108a-n 
can have different hardware, such as the screen size, screen 
resolution, audio and video functionality, processors and so 
forth. Therefore, the applications for each of these platforms 
may be developed in various progrannning languages com
patible with the platforms of devices 108a-n. For example, 
C++progrannning language is generally used by Windows™ 
platform. 
[0023] As shown in FIG. 1, a source application 1 02 com
prises progranl1l1ing language source code and resources for 
source application 102 to execute on devices 108a-n. Source 
application 102 is hereinafter referred to as source 102. 
Exanlples of applications include a game, a message, a cal
endar, an address book, a notepad, a user interface and/or 
other applications. Source 102 may comprise Connected 
Limited Device Configuration (CLDC) code. CLDC is a sub
set of JAVATM programming language class libraries. The 
subset of class libraries provides the minimum amount of 
functionality required for operating a Java™ Virtual Machine 
(JVM) on devices 108a-n. Specifically, CLDC is a specifica
tion of a framework for Java™ Micro Edition (ME) applica
tions that are targeted at devices with very limited resources 
such as, but not limited to, pagers and mobile phones. As 
discussed above, devices 108a-n can vary based on device 
types, capabilities, OS, qualities, characteristics, electronics, 
connnunications, and/or media capabilities. Therefore, port
ing of applications developed with CLDC code to new 
devices may require manual porting for each specific device, 
and this process may not be efficient. 
[0024] Translator 104 may translate source 102 to a plat
form-independent application that can be easily ported to 
devices 108a-n based on their platforms. The nmctional over
view of an embodiment of translator 104 is further explained 
in conjlmction with FIGS. 3 and 4. The code and resources of 
the platform-independent application can then be used by 
application development framework 106 for rapid platform 
independent application development, without the need for 
an application developer to each know platform. Application 
development framework 106 may provide a framework for 
developing applications for devices 108 across multiple plat
forms. Therefore, the application developed using application 
development franlework 106 may only need to be pro
grmnmed once and can be used on various platfoffils of 
devices 108a-n. In an embodiment of the invention, applica
tion development framework 106 provides cross-translation 
of progrmnming languages for various platforms. In another 
embodiment of the invention, application development 
framework 106 may enable applications to be developed 
based on platform specific requirement and platform inde
pendent requirements. Therefore, the complexity of the pro
grmnming code and development time can be reduced. In an 
embodiment of the invention, application development 
framework 106 provides Application Progranl1l1ing Interface 
(API) for development of applications. 
[0025] Application development framework 106 may also 
include a mapping system between a logical asset and a real 
asset, which may allow the cross platfonn use of an asset 
inside a generic code. Therefore, two different platforms that 
share the same screen familylresolutions may be able to use 
exactly the same assets. As a result, the application may look 
identical on platfonllS of devices 108a-n, unless an applica
tion developer wishes to customize the look or a graphical 
user interface for a specific platform. Therefore, a content 
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interface may be configured to provide an application pro
gramming interface for developing an application. An appli
cation environment may be configured to handle requests 
from the application and one or more plug-in interfaces may 
be configured to provide interface between the application 
environment and the one or more plug-ins. Exemplary archi
tecture and functionality of application development frame
work 106 is discussed in U.S. patent application Ser. No. 
12/483,598, filed on Jun. 12, 2009, which is incorporated 
herein by reference. 
[0026] FIG. 2 is a functional overview for extending func
tionality of a platfonn-independent application 204, accord
ing to an embodiment of the invention. Platform-independent 
application 204 is hereinafter referred to as target application 
204. As shown in FIG. 2, translator 104 generates target 
application 204 from source 102. In an embodiment of the 
invention, in case certain platform functionality of target 
application 204 is not supported by application development 
framework 106, as shown in FIG. 2, an emulator 202 may be 
used to emulate the functionality. 
[0027] Target application 204 may comprise various ele
ments such as, but not limited to, graphics, input, networking, 
tools, and files. Emulator 202 may emulate elements of target 
application 204 converted from source 102 by translator 104. 
For example, the networking requirements of source 102 can 
be directly mapped to networking functionality of target 
application 204. In an embodiment of the invention, emulator 
202 is a module in application development framework 106 
and is implanted as a layer. Therefore. the complete function
ality of source 102 can be presented on devices 108a-n with 
different platforms. In an embodiment of the invention, emu
lator 202 can be reused for each different source 102 appli
cation. Emulator 202 may act as a bridge between source 102 
calls and application development framework 106 calls. 
Therefore, platfonu-independent application 204 can be used 
by application development framework 106 without losing 
the flllctionality, look and feel of the application. 
[0028] FIG.3 is a block diagram illustrating components of 
source application 102 and target application 204, according 
to an embodiment of the invention. As discussed with refer
ence to FIG. 1, translator 104 converts source 102 to target 
application 204. Thereafter, the target application 204 can be 
used by application development framework 106 for compat
ibi�ity and execution on devices 108a-n. 
[0029] Source 102 may comprise source programming lan
guage code 302a, source resources 302b, and configuration 
302c. Source programming language code 302a is hereinafter 
referred to as source code 302a. The programming language 
for source code 302a can be, for example, but is not limited to. 
JAVATM prograrmlling language. Source resources 302b may 
comprise various resources that can be used by source 102, 
for example, but not limited to, images, sounds, videos, and so 
forth. Configuration 302c comprises the configuration data 
for source 102. Configuration 302c may include data that 
define the settings and configuration of source 102. For 
example, in case of an online application, configuration 302c 
can be connection string, refresh times and so forth. 
[0030] Target application 204 may generally comprise tar
get code 206a and target resources 206b. Target application 
204 is compatible with application development. framework 
106, which may, in tum, translate it to platfonn specific 
source for devices 108a-n. The operational overview of an 
embodiment of the translation of source 102 to target appli
cation 204 is explained in detail in conjunction with FIG. 4. 
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[0031] FIG. 4 is the operational overview oftranslator 104 
according to an embodiment of the invention. As shown in 
FIG. 4, translator 104 comprises a resource converter 402, a 
code transfomler 404, and a configuration module 412. 
[0032] According to the embodiment shown in FIG. 4, code 
transfonner 404 converts source code 302a to target code 
206a. Code transformer 404 may comprise a Document 
Object Model (DOM) constructor 406, an envirorunent DOM 
constructor 408, And an emitter 41 O. Resource converter 402, 
as shown in FIG. 4, converts source resources 302b to target 
resources 206b of target application 204. In an embodiment 
of the invention, target resources 206b are maintained in a 
single lossless format. For example, images may be main
tained in a PNG fonnat. The images inresources 302b may be 
transfonned to a single standard fomlat, such as PNG fomlat 
irrespective of the original fonnat. 
[0033] DOM constructor 406 generates a Document Object 
Model (DOM) for the source code 302a. A DOM is a hierar
chical representation of the fundamental language construct 
relationships. DOM constructor 406 uses, for example. in the 
case in which the source code 302a comprises CLDC code, 
CLDC semantics for syntactic analysis of source code 302a. 
CLDC semantics include grarmnar rules for generation of 
DO M. In an embodiment of the invention, DO M constructor 
406 functions recursively to generate the DOM. An exem
plary functional overview of DOM constructor 406 is 
explained in conjunction with FIG. 5. In an embodiment of 
the invention, source code 302a includes various files of 
information and code, such as text. Environnlent DOM con
structor 408 generates a collection of DOM for the files in 
source code 302a. The collection of DOM is hereinafter 
referred to as the envirorunent DOM. 
[0034] Emitter 410 may then transfonu the environment 
DOM to target code 206a. The format of target code 206a 
may be, for example, a text fonuat. Target code 206a is 
independent of platforms of devices 108a-n. In an embodi
ment of the invention, emitter 410 transfonus the environ
ment DOM by using a depth first search algorithm; however, 
the invention is not thus limited. Target code 206a and target 
resources 206b are used by application development frame
work 106 to automatically generate native application code 
for devices 108a-n. Further, a configuration module 412 may 
provide configuration 302c to target application 204. Con
figuration 302c may comprise various configurations of 
source 102 that are used by target application 204. 
[0035] FIG. 5 is an exemplary functional overview ofDOM 
constructor 406 according to an embodiment of the invention. 
In an embodiment ofthe invention, the DOM is generated by 
processing source code 302a. For example, consider an 
expression in the source code 302a given by: 'Sum=2+3;'. A 
stream of characters comprising the characters'S', 'u', 'm', 
'=',2, '+',3, and ';' is generated from source code 302a. 
Thereafter, the stream of characters is analyzed lexically to 
generate a list of tokens 502. Examples ofthe characters in the 
input stream include alphabetical characters, numerals, spe
cial characters, mathematical operators, their combinations, 
and so forth. In an embodiment of the invention, the charac
ters are processed sequentially to generate list of tokens 502. 
DOM constructor 406 may use regular expression rules and/ 
or CLDC semantics to generate the list of tokens 502. In an 
embodiment of the invention, regular expression rules and/or 
CLDC semantics represent patterns that may be contained in 
text of source code 302a. Example definitions of various 
types of regular expressions may be: 
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[0036] Identifier: is a sequence ofletters 'a' -'z' or 'N -'Z'. 
[0037] Assignment operator: is the character 
[0038] Addition operator: is the character '+' 
[0039] Semicolon: is the character ';' 
[0040] Number: is a sequence of characters '0' -'9' 
[0041] In such an exemplary embodiment, every time a 
regular expression rule is completed, a new token is added to 
list of tokens 502. In an embodiment ofthe invention, DOM 
constructor 406 is a lexical analyzer. 
[0042] In an embodiment of the invention, list of tokens 502 
comprises colullllls of token list 504a and token type list 
504b. Token list 504a comprises the tokens generated from 
stream of characters of source code 302a. Token type list 
504b comprises the descriptions for the types of tokens. 
Tokens in list of tokens 502 may be categorized based on 
blocks of text that may be obtained from portions of the 
source code. Referring to list of tokens 502, the token 'Sum' 
in tokens 504a is defined as an 'identifier' in type list 504b. 
Similarly, the complete programming code of the source code 
302a progralllllling language can be processed to form a list 
of tokens. Subsequently, list of tokens 502 is processed by 
DOM constructor 406 to generate Document Object Model 
(DOM) 506. 
[0043] DOM 506 is a grammatical data structure and 
defines the relationships among the tokens in list of tokens 
502. DOM constructor 406 analyzes syntactically list of 
tokens 502 to generate DOM 506. In an embodiment of the 
invention, DOM 506 generates DOM 506 based on grallllllar 
rules defined for syntactic analysis. Exemplary rules may 
include: 
[0044] Assiglllllent Statement..-IdentifieFExpression; 
[0045] Expression..-Literal OR Binary Expression; 
[0046] Binary Expression"-Expression Operator Expres
sion; and/or 
[0047] Literal..-Number OR Identifier. 
[0048] The arrows in the above rules indicate the direction 
of the pattern matching reduction. Therefore, based on the 
above example, a statement such as 'Sum=2+3' is termed as 
an assigrnnent statement. Similarly, based on the above rules, 
the statement '2+3' is temled as a Binary Expression. 
[0049] In an embodiment of the invention, the grammar 
rules can be recursive. Therefore, one or more rules may be 
applied recursively to prepare DOM 506. As shown in FIG. 5, 
DOM 506 comprises nodes 508a:f. Nodes 508a{represents 
a hierarchical data structure of source code 302a. For 
example, in FIG. 5, node 508c represents a binary expression, 
and nodes 508d, 508e, and 508! comprise numbers and an 
operator, which are subsets of the binary expression of node 
508c. Similarly, various document object models can be con
structed based on the files, text or codes in source code 302a. 
As discussed above, the collection of DOM 506 is used by 
envirolllllent DOM constructor 408 to generate the environ
ment DOM. The conversion of source code 302a to environ
ment DOM and subsequently to target code 202a is explained 
in conjunction with FIG. 6. 
[0050] FIG. 6 is a block diagram for the translation of 
source code 302a to target code 206a using envirolllllent 
DOM, according to an embodiment of the invention. Source 
code 302a may comprise various input files containing pro
gralllllling language code. As described in FIGS. 4 and 5, the 
input files are processed by DOM constructor 406 and envi
rOlllllent DOM constructor 408 to generate envirolllllent 
DOM602. 
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[0051] Environment DOM 602 comprises multiple DOMs 
506a-n corresponding to the input files. The files DOMs 
506a-n may be cross-referenced to generate a more accurate 
final structure referred to as envirolllllent DOM 602. 

[0052] Environment DOM 602 is analyzed by emitter 410 
to generate output files of target code 206a. In an embodiment 
of the invention, the output files correspond to the DOM 
608a-n. Target code 206a may comprise, for example, a text 
format. In an embodiment of the invention, target code 206a 
includes code in object oriented progralllllling languages 
such as, but not limited to, C++, Java, AS3, and the like. 
[0053] FIG. 7 is a flowchart illustrating the translation of 
source 102 according to an embodiment of the invention. At 
step 702, one or more characters of source code 302a are 
analyzed lexically to generate a list of tokens. Thereafter, the 
list of tokens is analyzed syntactically to generate a document 
object model, at step 704. As discussed above, DOM con
structor 406 may be used to analyze source code 302a lexi
cally and to generate the document object model. 
[0054] Subsequently, at step 706, doclllllent object models 
may be generated for multiple files in source code 302a and 
may be collected to generate an environment DOM by envi
ronment DOM constructor 408. The DOMs may be cross
referenced by envirolllllent DOM constructor 408 to generate 
a more accurate final structure referred to as enviromnent 
DOM. 
[0055] At step 708, the envirolllllent DOM may be ana
lyzed by emitter 410 to generate target code 206a of target 
application 204. Resources 302b of source 102 may be trans
formed by resource converter 402 to generate target resources 
206b of target application 204. In an embodiment of the 
invention, target application 204 can be used by application 
development framework 106 to generate platform specific 
applications for devices 108a-n. 

[0056] Embodiments of the invention are described above 
with reference to block diagrams and schematic illustrations 
of methods and systems according to embodiments of the 
invention. It will be lmderstood that each block of the dia
grams and combinations of blocks in the diagrams can be 
implemented by computer program instructions. These com
puter program instructions may be loaded onto one or more 
general purpose computers, special purpose computers, or 
other progran1l11able data processing apparatus or computing 
devices to produce machines, such that the instructions which 
execute on the computers or other prograrmllable data pro
cessing apparatus create means for implementing the func
tions specified in the block or blocks. Such computer program 
instructions may also be stored in a computer-readable 
medilllll, such as a memory, that can direct a computing 
device or other prograllllllable data processing apparatus to 
fimction in a particular manner, such that the instructions 
stored in the computer-readable medium produce an article of 
manufacture including instruction means that implement the 
function specified in the block or blocks. Furthermore, such 
computer program instructions may be provided for down
load via a network and/or may be downloaded via a network. 
[0057] While the invention has been described in connec
tion with what is presently considered to be the most practical 
and various embodiments, it is to be understood that the 
invention is not to be limited to the disclosed embodiments, 
but on the contrary, is intended to cover various modifications 
and equivalent arrangements included within the spirit and 
scope of the appended claims. 
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[0058] This written description uses examples to disclose 
the invention, including the best mode, and also to enable any 
person skilled in the art to practice the invention, including 
making and using any devices or systems and perfoffiling any 
incorporated methods. The patentable scope the invention is 
defined in the claims, and may include other examples that 
occur to those skilled in the art. Such other examples are 
intended to be within the scope of the claims if they have 
stmctural elements that do not differ from the literal language 
of the claims, or if they include equivalent stmctural elements 
with insubstantial differences from the literal languages of 
the claims. 

We claim: 
1. A method for converting a source application to a plat

form-independent application, the method comprising: 
translating source programming language code of the 

source application to target programming language code 
of the platform-independent application, wherein the 
source progranlllling language code comprises Con
nected Limited Device Configuration (CLDC) code, and 
wherein the target programming language is indepen
dent of one or more device platforms; and 

converting one or more source resources associated with 
the source application to one or more target resources. 

2. The method of claim 1 further comprising providing a 
configuration of the source application to the platform-inde
pendent application. 

3. The method of claim 1, wherein the translating the 
source programming language code comprises: 

tokenizing one or more characters of one or more input files 
of the source programming language code to generate a 
list of tokens; 

parsing the list of tokens to generate one or more document 
o bj ect models; 

generating an enviromllent document 0 bj ect model com
prising the one or more document object models, 
wherein the one or more input files are cross-referenced 
within the one or more document object models of the 
environment document object model; and 

analyzing the enviromnent document object model to gen
erate one or more characters of one or more output fifes 
of the target programming language code. 

4. The method of claim 3, wherein the analyzing the envi
ronment document object model comprises using a depth first 
search algorithm. 

5. The method of claim 1, wherein the one or more target 
resources comprise one or more platform-independent 
resources. 

6. The method of claim 1, wherein the one or more target 
resources comprise one or more of an image, an audio, or a 
video. 

7. The method of claim 1, wherein the source progrmnming 
language and the platform-independent progralllllling lan
guage are object oriented progranlllling languages. 

8. The method of claim 1, further comprising downloading 
computer-executable instmctions that, if executed by a com
puting device, cause the computing device to execute said 
translating. 

9. The method of claim 1, further comprising downloading 
computer-executable instmctions that, if executed by a com
puting device, cause the computing device to execute said 
converting. 

10. The method of claim 1, fhrther comprising making 
available for downloading computer-executable instmctions 
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that, if executed by a computing device, cause the computing 
device to execute said trmlslating. 

11. The method of claim 1, fhrther comprising making 
available for downloading computer-executable instmctions 
that, if executed by a computing device, cause the computing 
device to execute said converting. 

12. An apparatus for converting a source application to a 
platform-independent application, the apparatus comprising: 

a code transformer configured to translate source program
ming language code of the source application to target 
progrmllming Imlguage code of the platform-indepen
dent application, wherein the source progrmllllling lan
gnage code comprises Connected Limited Device Con
fignration (CLDC) code, and wherein the platform
independent progralllllling language is independent of 
one or more device platforms; and 

a resource converter confignred to convert one or more 
source resources associated with the source application 
to one or more target resources. 

13. The apparatus of claim 12 further comprising a con
fignration module configured to provide a configuration of 
the source application to the platform-independent applica
tion. 

14. The apparatus of claim 12, wherein the code trans
former comprises: 

a document object model constmctor configured to: 
tokenize one or more characters of one or more input 

files of the source programming language code to 
generate a list of tokens; and 

parse the list of tokens to generate one or more document 
object models; 

an environment document object model constmctor con
fignred to generate an environment document object 
model comprising the one or more document object 
models, wherein the one or more input files are cross
referenced within the one or more docnnlent object 
models ofthe environment document object model; and 

an emitter configured to analyze the enviromnent docu
ment object model to generate one or more characters of 
one or more output files of the target programming lan
gnage code. 

15. The apparatus of claim 14, wherein the emitter is con
fignred to analyze the environment document object model 
comprises using a depth first search algorithm. 

16. The apparatus of claim 12, wherein the one or more 
target resources comprise one or more platform-independent 
resources. 

17. The apparatus of claim 12, wherein the one or more 
target resources comprise one or more of an image, an audio, 
or a video. 

18. The apparatus of claim 12, wherein the source and the 
platfonll-independent programming languages are 0 bj ect ori
ented progrannning Imlguages. 

19. A system for converting a source application to a plat
form-independent application, the system comprising: 

means for translating source progralllllling language code 
of the source application to target progrannning lan
guage code of the platform-independent application, 
wherein the source progrannning language code com
prises Comlected Limited Device Configuration 
(CLDC) code, and wherein the platform-independent 
programming language is independent of one or more 
device platforms; and 
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means for converting one or more source resources asso
ciated with the source application to one or more target 
resources. 

20. The system of claim 19 further comprising means for 
providing a configuration of the source application to the 
platform-independent application. 

21. The system of claim 19, wherein the means for trans
lating the source programming language code comprises: 

means fortokenizing one or more characters of one or more 
input files of the source programming language code to 
generate a list of tokens; 

means for parsing the list of tokens to generate one or more 
document object models; 

means for generating an environment document object 
model comprising the one or more document object 
models, wherein the one or more input files are cross
referenced within the one or more document object 
models of the environment document object model; and 

means for analyzing the environment document object 
model to generate one or more characters of one or more 
output files of the target programming language code. 

22. The system of claim 21, wherein the means for analyz
ing the enviromnent document object model comprises 
means for using a depth first search algorithm. 

23. A computer-readable medium having computer-ex
ecutable instructions that, if executed by a computing device, 
cause the computing device to implement a method for con
verting a source application to a platform-independent appli
cation, said method comprising: 

translating source programming language code of the 
source application to target progranllning language code 
of the platform-independent application, wherein the 
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source progrannning language code comprises Con
nected Limited Device Configuration (CLDC) code, and 
wherein the platform-independent progranlllling lan
guage is independent of one or more device platfoffils; 
and 

converting one or more source resources associated with 
the source application to one or more target resources. 

24. The method of claim 23 further comprising providing a 
configuration of the source application to the platform-inde
pendent application. 

25. The method of claim 23, wherein the translating the 
source progranmling language code comprises: 

tokenizing one or more characters of one or more input files 
of the source progranlllling language code to generate a 
list of tokens; 

parsing the list of tokens to generate one or more document 
object models; 

generating an environment document object model com
prising the one or more document object models, 
wherein the one or more input files are cross-referenced 
within the one or more document object models of the 
environment document object model; and 

analyzing the enviromnent document object model to gen
erate one or more characters of one or more output files 
of the target progranmling language code. 

26. The method of claim 25, wherein the analyzing the 
envirOlllllent document object model comprises using a depth 
first search algorithm. 

27. The method of claim 23, wherein the source and the 
platform-independentprogrannning languages are object ori
ented progranlllling languages. 

* * * * * 
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