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PROCESSING CONTENY IN A PLURALITY OF LANGUAGES

BACKGROUND
00041 Computers may be used to execuls programs that display content In

i

many fanguages. [t is desirable to improve the manner in which computers
process content in many languagss.
BRIEF DESCRIPTION OF THE DRAWINGS
10003 For a detalled description of exemplary embodiments, reference will now
be made {o the accompanying drawings in which:
[0083] Figwe 1 shows a system for processing vontent in a plurality of
languages, constucted in accordance with at least some Hiustrative
embodiments;
100041 Flgure 2 is a flow chart showing a method of processing content it a
slurality of languages, constructad in accordance with al least some Hustrative
embodiments, and
10005] Figure 3 is a diagram showing operaion of the system of Fgwe 1 in
accordance with af ieast some flustrative smbodiments
DETAILED DESCRIPTION

[0088] As will be explained below in futther detall, in some embodiments,
disciosed s a client computer for processing conlent n a plurality of languages.

The olient computer may includes an application program which reguests confent
in a plurality of languages for display when needed from a server comptter so to
halp reduce storage requbements of the client computer. The chent computer
may stora the content in an embedded database 1o help reduce the need for user
management of the content The client computer may be configured to
autornatically receive updated content from the server computer when there are
changes o the content al the server camputer.
10007 Figure 1 shows ar embodiment of a system 100 for processing content
in a plurality of languages. The system 100 includes client computer 102 coupled
{o server computer 128 over network 126, The client computer 102 is configured
to request and receive content in a phurality of languages from server compuler
128. The client computer 102 comprises processor 104 coupled to memory 108
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which includes instructions fo be exscuted by processer 104 W controt the
eperation of the client computer, In some embodiments, memory 108 comprises
contert management module 108 which has inshuctions sxscutsble by the
orocessor for managing content for use by embedded content database 110 and
application program 1186
I0008] I one embodiment, content management modile 108 may be
configured to manags content requests from application program 118, such as,
when applicaion program needs content during execution of the program. For
example, applicaion program 118 may include user inferface (Ul} objects or
elements, such as bultons, which may be displayed with fext In some
embodiments, during execution of application program 116, the program may
need to display text in the buttons, To obtain the fext, the pragram may send &
request to management module 108 to refieve e fext or othey content fom
embedded database or reguest the contert from sevver computer. The
management module 108 s configured fo check i the content is stored in
smbedded database 1100 ¥ management maodule 108 defermines that the
content is i smbedded database 110, then it can retrieve the content from the
database and forward it to application program for processing by the program.
On the other hand, § management module 108 dstermines that the content is not
siored in embedded database 110, then & may send a reguest to e sever
computer for the content. In this case, management module 108 wails 1o recsive
the content from the server, When i does receive the content, ¥ may store tin
awbedded database 110 and forward i to application program 1186 for further
processing by the program.
D008 in one embodiment, management module 108 may be capable of
pstablishing a bind refationship between the content of embedded database 110
and the corttent of database 130 on server computer 128, The bind relationship
may provide a synchronization mechanism which may aliow server computer 128
fo notify client computer 102 of any changes to content that ocours at the server
compider. In one embodiment, server computer 128 may notify client computer
102 in an asynchronous manner by automatically sending updated content to the
client computer when there are changes in content.  This can be performed
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without having the client computer request content from the server computer. In
one embodiment, client computer 102 may reguest from server computer 128 &y
the latest content iry a periodic manner. In ancther embodiment, client compute
may tequest confent on an on-demand manner such as when the appiicstion is
sxecuting and requires content fo operate properly,

{6018] In one embodiment, embedded contert database 110 is configured to
siore and refrisve conterd such as text, video, graphics, or other content that can
be used by application program 116, In one embodiment, embedded database
110 can be a database management system which is Sghtly integrated with
application prograrn 118, The database 110 can provide access to sfored datg,
such that the database is *hidden” from the application’s end user and provide no

user access and requires litle or no ongoing maintenance. In one embodiment,

i:!.’r

embedded dalabase 110 may comprise first content 112 and second content
114. The first content 112 may comprise content in a first language and second
content 114 may comprise content in a second language franslated fom the first
fanguage. In one embodiment, frst content may be in the English language and
second content may be in the French language. The content, or portions Hereof,
client computer 102 may receive the content from server computer 128 fully
transiated without having the client computer to perform any transiation.  In
another embodiment, the conlent, or portions thereol, may be installed in the
embedded database when the cllent computer is shipped and may require no
further transiation by the client computer. The first content 122 and second
content may be organized as iable onfries with fext values and ideniifers

acigted or linked with the mrs’es;pandmg identifers. The database can be
sonfigured fo establish a bind relationship between e content in embedded
database and content database of the server computer.  This refafionship may
aliow the server computer 128 to notify client computer 102 of any changes o the
first content. in one embodiment, server computer 128 can notify clfent compuder
102 iy an asynchronous manner by avtomatically sending update content to the
cient computer as soon as there is a change in content  The embedded

database 110 shown in Figwe 1 is for #luslative purposes. it should be
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understood, that he embedded database can comprise content in mare than fwa
fanguages and languages other than French and English,

00111 In one embodiment, application program 116 may comprise software
instructions executable by processor 104, The application program 118 canbe a
word processing program, database program, calendsr program, spreadishest
program of any other program capable of being execuiable by a computer. in
one embodiment, application program 116 may comprise first window 118 and
second window 120. The applcation program 116 may provide a user with the
capability to navigate between the windows. The first window 118 can display
first portion of frst content 122 and second window 120 can display second
portion of first content 124, The windows 122, 124 can comprise user interface
Ul elements or objects such as text boxes, buttons, dropdown Bists and/or ofher
obisots commonly known, When the application program 118 is executed, i can
send requests fo management moduie 108 for content.  In one embodiment,
apytication program 116 can be a standard “deskiop program” that doss not have
requirements or functonafity for communicating over 8 network. In one
embodiment, application program may be configured to operate without the need
to comsnunicate over a network. For example, the appiication program may be 8
standalone program which communicates directly with management maodute and
doss not have browser funclionality to communicate over the infemel The
application program 118 shown in Figure 1 is for Hlustrative purposes. it shouid be
understood that application program 116 can comprise a single window or more
than two windows.

100121 in one empodiment, server computer 128 may comprise content
database 130, The server computer 128 may be configured to manage content
requests from ofient computer 102, These requests may be generated when
application program 115 needs content for proper operation.  For example,
application program may need fo display fext during operation and the text may
not be available on embedded database 110 at client computer 102, As a result,
client computer may send requests to server computer for the necessary content,
I one embodiment, server computer 128 may be configured to detect changes in
content in diatabase 130 and to notify client computer 102 of such changes. The



WO 2011/136768 PCT/US2010/032874

sever computer 128 can notify the cllent compuder in an asynchronous manner by
attomatically sending update content o the client comptter as soon as there 8 8
change in content. This can be performed without client computer 102 having to
raguest for the [atest content of change in confent. The content database 130
comprises first content 112 and second content 114 The content can be in
different languages. The first content 112 may comprise content in a first
fanguage and second confent 114 may comprise contert in a second ianguags
transiated from the first language. In one embodiment, first content may be in the
English language and second content may be in the French language. The
content in the content database 130 5 synchyonized with the content in
embedded database 110 of the client computer.  The content that is sent to client
cormputer 102 & fully transiated in 8 particular language such as French, The
rransiation of the content is performed at the server computer. in other words,
client computer 102 receives fully transiated content from server computer 128,
The database 130 shown in Figure 1 is shown for flustrative purpose. it should be
undersicod that content database 130 can comprise more than content 112, 114
and be in different languages

[0013] A single client computer 102 is shown in system 100, However, #t should
he understond that the system can employ a plurality of client computers. The
client computer can be any electronic device capahis of elecironic communication
aver network 128 Likewise, a single server computer 128 is shown in system
100, but it shouid be understood that the system can employ a plurality of servey
somputers. The network 1268 can be any means for allowing slechonic
communication betwsen electronic devices. In soms embodiments, the nebwork

can comprise wired or wireless commurication means.

10044 The processor 104 can be @ general puipose MICTODrOCesSSor,
microconirolier, digital signal processor, efc. configured o execute software
programs of computer-executable instructions.  The components of & processor
are wall known in the art and generally include execution units {s.g., integer, fixed
noint, feating point, stc), instruction decoding, registers, memories, inputfoutpud
vorts, efc, interconnected by buses. The memory 108 can include various

storage medis, for example, magnetic storage (8.g., hard disks, floppy disks,
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tape, efc), optical storage {e.g. compact disk, digital video disk, efe), or
semiconductor memary (8.9, stalic or dynamic random-access-memory ("SRAM’
or ‘DRAMY), read-only-memory ("ROM"), FLASH memory, magnefic random
access memory ("MRAMY, efo)  The system 100 includes software
programumiing stored in memory 108 thal when execuied by processor 104 ©
control the operation of computer 102,

{0015] Some embodiments of client computer 102 can include an inputfoutput
subsysierm which can comprise input devices, such as a keyboard, a rmouse, etc.
Emabodiments can also include various inputfoutput sub-systems to implement,
for exaraple, wired and/or wireless nefworking. In Figwe 1, compuler 102 is
depicied as gensral purpose computer, however in practice computer 102 can be
any of a variety of electronic devices, For example, computer 102 can be a
telophione, personal dighal assistant, music player, desktop computsr, laptop

computer, satellite navigation system, gaming system or other device,

v
Y

a318] Figure 2 shows a flow diagram of a2 mathaed for processing content in a
plurality of languages In accordance with varicus embodiments. The method will
he desoribed with reference to system 100 shown in Figure 1. |t should be
undersiood, that though depicted sequentially as a matter of convenience, al
least some of the actions shown ¢an be performed In a different order and/or
cerformed in parallel.  Additionally, some embodiments may perform only some

f tha actions show.

<
oy

oy

0647} To Hustrate, in one embodiment, it will be assumed that 2 user is

interested in execuling application program 118 on client comptder. it will be

further assumad that applicaion program 118 8 capable of displaying first
content 112 stich as text content. R will be further assumed that first content 112
i in the English language and second content 114 s in the French language.
Further, the user establishes a network connection over network 128 betwesn
client computer 102 and server compuler 128, 1t is also assumed that application
program 118 is @ word processing program. Of course, the system is configured
to operate in a similar manner when using other programs such as a database
srogram, calendar program, contact program, spreadsheet program or any other

orogram,
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00181 At block 200, client computer 102 generates a request for first content

grereg

112, in some embodiments, application program 118 may generale the request
in response o the user exscuting application. I one embodiment, application
orogram 118 may require first content 112 because it displays frst content as part
of its operation. In some emboediments, management medule 108 may manage

this request for further processing, as explained below.

4

[0018) At block 202, client computer 102 may check ¥ first content 112 is store

L

in smbedded database 110 of clent computer. In some embodiments,
management modide 108 may receive the above request and check whether first
content i stored in embedded daftabase 110 i management moduie 108
determines that first content 112 Is stored in embedded dalabase 110, then
srocsssing procesds 1o block 204 {as explained below} where the management
module refrieves the first confent from the smbsdded datsbase. On the other
nand, if first management module 108 determines that first content 112 is net
available in embedded database 110, then processing procesds 1o block 206 (as
explained below), where the management module generates a reguest [0 server
computer 128 for frst content.

[0020] A% blook 204, client computer 102 determines that first content 112 is
stored in embedded datsbase 110 and proceeds 1o relrieve first content from the
ambadded database. In one embodiment, management module 108 relrieves
first content 112 and forwards the content to spplication program 1186 for further

rocessing such as display by the application program. Cnoe st content has

I
<

sean forwarded to application program 116, processing proceeds fo block 210
{as explained below), where application program displiays first content.

1po2e
first content 112 Is not available in embedded database 110, then client computer

Pererd

At block 208, on the other hand, if client computer 102 determines that

proceeds to generate a reguest fo server computer 128 for first content The
server computer may receive the request and proceed to refrieve first content 192
from content database 130 and then send the contert back o client computer
102 for further processing. Processing proceeds to block 208 where cliend

computer 102 awails o recelve first content from server computer.
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00221 Al block 208, client computer 102 recelves first content 112 from server
carnputer 128, In some embodiments, management rapdule 108 may receive first
content and then store the recsived content in embedded database for future use
by application program. i one embodiment, the management module 108 may
forward the received first content fo application program for display by application
program. Processing then proceeds to block 210 (a8 explained beiow), where
application program processes first confent.
10023] At block 210, application program 116 displays first content 112 al client
computer 102, In one embodiment, applicalion program 118 may format the
content in & manner consistent with requirements of the program.  For example,
application prograrm 118 may place the content as ;}art of a Ul element of first
window 118, For example, in one embodiment, the content may be placed in a
text box oblect on first window. Once application program 118 displays the
content, processing proceads o block 212 {as explained below) whers the client
compuiter proceeds to operate in a normial manner. in some embodiments, cllent
computer may monifor for changes in content.  In some embodiments, clent
compuier may be configured to receive changes of updates in content in an
asynchronous mannar.
[0024] At Mock 212, server computer 128 may check for changes or updates in
second content 114 at content database 130 located at the server. As explained
above, client computer 102 may have already received first content 112 from the
server. 1t is assumed, to usirale, that frst content 112 is in the English language
and that second content! 14 is & French fanguags transiation of the first content.
if there is @ change in second content 114, thery server computer 128 may send
chient computer 102 updated frst content because thare was a change in second
contert and because second conlent is a fransiation of first content. Once server
computer 128 sends the updaled content o client computer 102, processing
proceeds o block 214 where client computer proceeds {6 process the updated
content. On the other hand, f there is no change or update in second content,
then processing procesds back fo block 212 where the server continues {0 check
r changes it second content. It shouid also be undersiond, that in addition ¥

checking for changes in second confent, server is also checking for changss i
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first content. f there are changes fo first content, server compuier may also notify
client compuder of such changes.
{00251 A block 214, if thers is a change in second content, then server
computer sends fo olient computer updated first content.  In other words, a
change in the French transigtion of the content has an effect on the English
janguage content. The client computer is notified of the change in first content by
receiving first content.  In this manner, client computer & synchronized with
changes in content in different languages.
{0028] At block 218, client computer proceeds to display the updated first
content at the client c:em:pater. in one embodiment, management modute 108
may recaive the updated first content and store i in embedded content database
at client compuier. In this manner, cliert computer may only nasd to store the
fatest version of content and not svery version of the content. This lechnigue
may help reduce storage requirements of the client compuler,
10027 Figure 3 shows the operation of the system of Figure 1 in accordance
with at least one embodiment of the nvention. To illustrate the operstion of the
system, in one embodiment, § will be assumed that a user is inferested In
executing application program 116 which is configured with first content 112 in
the English language, as the defaull language. The application program 116 may
comprise first window 118 and second window 120, The Srst window 118 may be
configured to display first portion 122 of first contert and second window 120 may
be configured to display second porfion 124 of first content. In one ambodiment,
frat window 118 may be configured o display first butlon 322 and second button
324, The first and second bultons are U elements.  The bultons are for
fustrative purposes. It should be understood that other U slements may be
used, The first bution 322 fs associated with an identifier labelsd "W1.Buttont”
and the second button 324 is asscciated with an ideniifier labsled “W2 huttond™,
in one embodiment, the frst content 122 is orgenized as able enfries with texd
values and identiffers associated or linked with the corresponding bulton
identfiers. In a similar manner, second window 120 may be configurad o display
first button 326 and second bution 328, The first buifon 326 is associated with an
identifier labeled “W2 Ruttont” and second button 328 is associated with an
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identifier labeled “W2.button2”. The second portion of first content 124 may be
arganized as able entiss with text values and identifiers associated or finked
with the corresponding butfon identifiers.

00287 In one embodiment, application program 118 may reside on cllent

Wrrog

computer 102 and coupled o sesver computer 128 over nelwork 128, it wil be
further assumed that the user 3 Interested in having the application program
display first content in the English language and then having the application
program display second content 114 in the French language. it will be further
assumed that only first portion 122 of first content is stored in embedded
database 110, In addiion, second portion 124 is not stored in embedded
database, but rather, resides on the server compuler. As a result, as expiained
below, client computer 102 may need o reguest second portion 124 fom server
computer 128 when $he user causes application program {0 navigate from first
window 118 to sscond window 120, #tis also assumed that the user has selected
a word processing program as the application program. Of course, the system
may be configured to aperate in a similar manner when using any other program
uch as a database program, calendar program, contact spreadsheet or any
pther program,
109028] I operation, in one embudiment, the user specifies that the local or
default janguage requirement for the content is to be in the English languags.
The client computer 102 may record this information for later use such as, for
example, when it has to determine which language the first content is fo be
dispiayed by the application program. The user may proceed fo reguest thatl
olient computer 102 execute application program 116, The client computer 108
recogrizes that the language preferred by the user is tngish. The cient
compuder checks whether first portion of first confent 124 is stored in embedded
database 110 As explained above, it is assumed that first portion is stored in
asmbedded database, therefore, there may be no need 1o send a regquest {o server
computer for the first portion.  The clisnt computer 102 proceeds to relrieve first
porfion of the content 122 from the embedded database and forward it fo
application program {shown by arrow 302}, The appiication program receives the
contert and then displays i on first window 118, The client computer 102 may
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establish a bind relationship between first portion of the content 122 and the
embedded database 110 on client computer 102 and content database 130 on
server computer 128, The bind relationship may aliow the server computer 128
to notify client computer 102 of any occwrences of changes o e first content.
in one embodiment, server computer 128 can nolify client computer 102 In an
asynchronous manner by aufomatically sending update confent fo the client
compiter as soon as there is a change in content. This i5 performed without the
client compuder having to send a request to the server computer for changes. For
example, if the content "XYZ is sfored al content database and the content
changes to “XYYZZ'", then the server computsr sends the updated content to
glient computer.  The client computer receives the update content and may
overlay the previous confent with the updated content  In addition, dlient
computer 102 may store the updated content in embedded database 110 for
subsequent use by application program or for any other purpose.
[0030] The user now procesds to select second window 120 from program
ishown by arrow 304). As explained above, appiication program 116 includes first
window 118 and sscond window 120. The appiication program 116 determines
that second window 120 requires second portion 124 of first content o be able to
aperate correctly (shown by arrow 3068}, That is, it needs the content because if
disnlays it are part of operation. It is assumed that second portion 124 of fist
cortent is not siored in embedded database. As a resulf, client computer 102
genevates a reguest to server computer 128 to obtain second portion 124 of the
first content (shown by arow 308). The server computer 128 receives the request
and proceeds o retrieve second portion. Once the server computer finds second
porfion, i sends the content fo the client computer. The client computer 102
receives the second portion {shown by arrow 310} and stores # in embedded
databaset1D. The client computer forwards the content o application program
& which may procesd to display it on second windows 120 {shown by arrow
312). In addition, as explained sbove with respect to the bind relationship with
first window 118, dlient computer 102 also sslablishes & bind relationship
between the second portion 124 of the first content and the embedded database
on client computer and content database on server campuder 128, As explained
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above, this bind relationship allows the server compuler to nolily the client
computer of any changes o the first content.

100391 in other embodiment, continuing with Figure 3, fo further Sustrate, it wil
be assumed that the user is now interested in having the application program
display cordent in a sscond language such as French. This s represented as first
oortion of second content 132 and second portion of second content 134, This
content is stored in content database 130 of server compuler 128 and not in
embedded database 110 at clent computer 102, As explained above, client
computer 102 established a bind operation between first content in the embedded
gatahase and contert database in servet computer. As a resull, the user request
to have application program display French cortent causes the client computer to
automatically request the French content. Once client compuler 102 receives this
content, i may establish a hind operafion betwesn sscond content 114 {first and
second portions) in embedded database 110 in client computer and conlent
database 130 in server computer 128, In this manner, the bind reiationship may
aliow the server computer fo notify the client computer of any changes o the

TH

goond content.  This may be beneficial when an application program has a
piumiity of Ul elemenis comprised of language content text or images and the
developer of the application desires o minimize the installation size of the
application program.  That is, only the content nesded by the application during
excoution s stored on client compuler therseby minimizing the slorage
requirements of the client computer.

30321 in other embodiment, continuing with Figure 3, fo further Hlustrate, it will
he assumed that first content 112 (ncluding portions 122 and 124) s In the
English language and slored in embedded database 110 upon installation of the
application program. in other words, the English language content s instalied in
the client computer as default content for the application program. In operation,

the user then desires to have the appiication program display content in the

French language.  Since the French content is nof stored in the embedded
database, the colient computer sends the server computer a request for the
Franch content. The client computer receives the French content from the server
content and sfores # in embedded database. The client computer may establish
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a bind oparation betwesn French content in the embedded dalabase 110 in client
computer and content database 130 in server computer. In this manner, the bind
relationship allows the server computer fo notify the client computer of any
changes o the second content. This is a beneficlal when the developer of the
application program sets the default content to be in English language on the
chient computer and when a network cannection is not available. When a netwaix
connection between the clent computer and the server computer becomes
avaiable, the client computer can request thal the French content be sent or
dowrtoaded and synchronized bebtween the embedded database on the client
computer and the content database on the server computer.

100331 in some embodiments, the system 100 of Figwe 1 can provide
advantages. For example, the relevant locatized content may be siored in the
smbedded database at the cliert compuiter. The content may be accessed at the
olient computer on an on-demand basis and synchronized automatically with
asroduction localized content at the server computer. This system may reduce the
work rneeded in maintaining the client compuler synchronized with latest
iocalization updates and also reduce the contert deployment size of the
application program.

0034 I some embodiment, the s\ystem 100 of Figwe 1 may be used o
improve the language transiation process. For example, the system may be able
reduce the latency between the tme E:ngii&h cortent is produced for the
application program and the Sme for the generationfupdate of corresponding
tranclated cortent. As developers add new content for the application program,
ransiators may be notified of the changes, and start werking on the transtation of
toxt and content  As fhey tansiate and submit thelr defiverabls, content
reviewers may be notified in order to review the contant and approve the fina
-onient. The lasks between adding confent for transiation and raviewing the
content may accur in a semi-paralie! fashion. This may improve and minimize the
latency betwsen cortent addition and fransiation. The translators may be inlock-
step with the development team in transiation. There may also be a virtual barvier
between the defiverables of sach team. The developers may not be affected as

the content is transiated in paraliel and approved.
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[0035] In some embodiments, the system 100 of Figure 1 may be configured o
operate, i part, according to the Synchronization Framework from MicrosoR @.
The systern may comprise two types of databases. First, a production localized
main content databass may be usad 1o store main localized content afler going
through a reviewlapproval oycle. The cycle may comprise review and approval of
content.  Second, a working localized content database may be used Yo stare
relevant content iables (e.g., EnglishiSpanishfete. ) from the main database.
The content of the worki‘ng database may also formt the content of the embedded
database af the client computer. The server computer may include a transialor
aditor applcation which may include an inbox filed with transiation tasks. The
fransiation tasks may arive at the inbox svery fime there s an update n the
database or 3 modifiedhmew content for the appiication program. The system may
includs & runfime component which may provide conflict resolution and auto-
update features when performing ranstation tagks on the working database. The
systern may include 8 sync service provider component which can be used fo
synichronize local replica of desired table with other replicas.

0038 0 some embodiments, the system may provide for synchronization
sessions whereln a destination provider is connected with the source provider to
synchronize items changed In source replica. During synchronization, the working
database may provide iis current knowledge, accept a list of changes from the
production database, detect any conflicts between that list and its own tems, and
apply changes fo #s data sicre. The production database source may use the
working database replica’s (destination) current knowiedge to determine which
changes are in its replica that the working database replica does not know about,
and send the fst of changss o the provider at the destination. The system may
inclnde metadata which represents informetion about replicas and ftems. This
information may be used to ack the knowledge that each replica contains so that
synchronization can be performed. The system may include a review workflow

component which may provide an automated review and approval process
configured to send the relevant sync updates before commitling the final
nformation o the production datebase. The system may include 2
synchronization proxy provider compoerent fo send commands and metadata over



WO 2011/136768 PCT/US2010/032874
15

e network fo the remote provider, A proxy component may provide an interface
between a remote deployed client provider and the production database.
100371 At the client computer, a user may be able lo faunch an application and
specily the current locale, such as, for exampie, Spanish. This may cause the
system o connect o the production database at the server and request for the
Spanish cordent fable. Al the client compuler, a relafively small ambedded
database may be created which includes the latest updates. A synchronization
table may be created only for the Spanish locale with the content {e.g., images,
XML, and s on) as nesded. The user may be provided with an oplion to ¢change
ocale setings. For example, the user may be able to specify the current local to
pe the United States {for example, English language). Once this is done, the
aynic service provider compenent at the client computer may contact the remole
synchronization proxy pmviﬁe;’ component at the production server computer for
the English content table. As a resull, an English sync table may be created in
the embedded datebase at e dlient computer. The metadata-store may
recognize that it may need o keep track of changes in production server and thal
it may be responsible for updating the embedded database.
{00381 There may be several means of synchronizing updates between the
embedded database at the client computer and the production database at the
server mmpui:et in one embodiment, the system can employ a8 one-way
synchvonization technique, wherein the relevant updates from the production
database at the server computer are synchronized with the embedded database
at the cliert computer. The embedded database may be provided by SQL Server
compact and the synchronization process can be handled by the Framework.
There may be several ways to configure how frequent the information in the
production database is to be tracked. For exampie, the system may use inling
tracking technigues where updates o the dalabase are synchyonized immediately
and for in realime.  In ancther example, the system may smploy asyrchronous
tracking where an exiernal process can be used for performing change racking in
a periodic manner, in one embodiment, asynchronous racking may be beneficial
because it may reduce the impact an the performance of an appiication program.

The application program may be configured {o read content from the embedded
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database pased on the locale. In one embodiment, the application program can
be configured to use LING fo SQL or ADO.net services. A library may be
provided for the interaction layer betwsen the application and the Framework.
The library can be used in Extensible Application Markup Language (AML) as a
markup extension for sasier mainiainabiliy

{0038] The following is a description of the system from the perspective of
different users of the system.  In one embodiment, for example, fom the
perspective of a developer of content, & will be assumed that the developer is
starting to develop code or conlent for a new component or Ul element. The
developer may use an edifor program to develop the new component. Based on
selected Incals (for example, master locale — English) in debug configuration, the
corresponding synchyonization fable from the server may be downloaded. The
database schema in the production database may be pre-delermined and
designed beforshand. The developer may add texVcontent for the application
using identifiers and add toxt values into the embedded database using for
example, SQL management studin. Once this work s complete, a senvice
component asynchronously synchronizes the data from the embedaed database
to the production database after the relevant code review automated workflow,
{06407 A description is now provided from the perspective of a transiator, In one
embodiment, once the new master locale {English) content! fext is added in the
production database at the server, a service component sends nofification o
relevant (or subscribed) locale fransiator's inbox.  The transiator may have an
embedded database with 2 relevant locale synchronization fable. The translator
may perfor the translation work and the service may synchronize with the
nroduction database afler review/approval cycle automated workfiow. In one
smhodiment, the text may be machine transiated before the text is sent io the
translator's inbox in order 1o mininize the fransiation time required.

100411 A description is now provided from the perspective of a content reviswer.
in one embodiment, after the work goes through an automated review and
approval cycle, the end-ofday's franslation work is rerouted o all reviewsrs.

Each reviewer may have the relevant synchronization table for viewing and
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approving the content. Once approved, the final lexticortent may be commilted
and recorded io the production database at the server.

[0042) A description is now provided from the perspective of the user or
sonsumear. in ong embodiment, the relevant locale embedded database may be
installed onto the client computer before the computer is shipped. In this scenanio,
the client computer may not require a nehvorlkk connection, at least, not kilially.
The relevant database may go through an on-demand synchronization process
with the production dafabase when the user goes through an initial setup stage at
the cliert computer. In this scenario, the client computer may require a network
commection intially. A service component running in the client computer may
synchronously synchronize with the production database at the sever computer
when changes in text occur at the server.

D043 Embodiments of the present invention may provide ong o more
advartages. In one smbodiment, the system may include one file which has the
transiated content for &l country and languages. The syslem may nof requve
separate folders for resowrce files having transtated conlent information for each
country and language.  This may reduce the storage requirements of the system.
in one embodiment, the system may provide content and resources at the server
and only require that the relevant content and resowces be downloaded o the
glient computer.  This may help minimize the hard disk footprint of localized
content in the client computss, The system may not reguire that all the content
translation and resources be in the client computer, This may help decrease the
instaiation size of the software at the client computer. In ong embodiment, the
system may reduce the time between soffware development and transiation
activities. This may enable easier maintenance and process flow from developers
to content franslators.  In one embodiment, the system may provide automatic
synchronization of content of the embedded database which enables the ciient
computer to be up-to-date with content changes in the production database al the
server. The system can reduce the need for storage by only storing content that
has been requested by the application or necessary for the operation of the
application program.
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[0044] As noted above, embodiments within the scope of the present invention
may include program products comptising compuler-readable media for camying
or having computer-executable inshuctions or data structures stored therson.
Such computer-readable madia can be any available media that can be accessed
by & general puspose or special purpose computer. By way of example, such
computer-readable media can comprise RAM, ROM, EPROM, EEPROM, CD-
ROM ar other optical disk storage, magnefic disk storage or other magnetic
storage devices, or any other medium which can be used to carry or sfore desired
program code in the form of computer-executable instructions or data structures
and which can be accessed by & general purpose or special purpose comptter.
When information is transferred or provided over a network or another
sommications conmecton (either hardwirsd, wireless, or a combination of
hardwirad or wiraless) to 8 computer, the computer properly views the connection
as & computer-readable mediure, Thus, any such connection s properly termed a
compiterreadable medium. Combinations of the above are aiso o be included
within the scope of computer-readable media. Computer-exacutable instructions
comprise, for example, insfructions and data which cause a general purpose
computer, special purpose computer, of special purpose processing device ©
perform a certain function or group of funclions.

[0045] Some embodimenis of the hwention are described in the general context
of method steps, which may be inplemented in one embodiment by a program
product including computer-execulable Instructions, such as program code,
executed by computers in nefworked environments. Generally, program modutes
include routines, programs, objects, componars, date struchures, efc. that
perform particular tasks or implement particular absiract data types. Computer-
sxecutable instructions, associated data shuctures, and program modules
represent examples of program code for execuling steps of the methods
disclosed herein, The paricular sequence of such executable instructions of
associated data shructures represents examples of corresponding acts for

w

implementing the functions described in such steps.

*,

100481 The present invention, it some embodiments, may be operaled in a

B =

networked  environment using logical connections to ong or more remole
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computers having processors. Logical conneclions may include a local area
network (LAN) and 8 wide area network {WAN) that are presented here by way of
example and not limitation. Such nelworking environments ars commeonplace in
office-wide or enterprise-wide computer networks, intranets and the Internet.
Those skilled in the art will appreciate that such network computing envirorments
will fypically encompass many fypes of computer system configurations, including
personal  computers,  hand-held devices,  mulll-processor  systems,
microprocessor-based or programmabie consumer electronics, network PCs,
minicomputers, mainframe computers, and the like. The present subject matler
may alse be practiced n distributed computing environments where fasks are
parformed by local and remote processing devices that are linked (either by
hacdwired Bnks, wireless finks, or by a combination of hardwired or wireless links)
through ‘a communications network. in a distibutsd computing environment,
program modufes may be located in both local and remote memory slorage
devices.

00471 An exemplary system for implementing the overall system or porfions of
the present disclosurs might include & general purpose computing devics in the
form of & conventional compuier, including a processing ung, a systen memory,
and a system bus that couples various system components including the system
memory to the processing unit. The system memory may include read only
memory (ROM) and random access memory (RAM). The computer may also
include 3 magnetic hard disk drive for reading from and writing to a magnstic havd
disk, @ magnetic disk drive for reading from of writing to & removable magnetic
disk, and an optival disk drive for reading from or wilting fe removable optical disk
such as a CD-ROM or other optical media. The drives and thelr associated
computer-readable media provide nonvolatiie storage of computerexeculabis
instructions, data structures, program modides and other dala for the computsr.
[0048] Software and web implementations of the present disciosure could be
accomplished with standard programming techniques with rule based logic and
other logic to accomplish the various database searching steps, comelation steps,
comparison steps and decision steps. it should also be noted that the word

"component” as used herein and in the claims is infended fo encompass
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mplementations using one or more lines of software code, andfor hardware
§mp§eme‘nt3t§aﬂs, andior squipment for receiving manual inputs.
100481 The foregoing description of embodiments of the present invention has
heen presanted for purposes of ilusiration and description. s not intended o be
exhaustive or o fmit the nvention o the precise form disclosed, and
modifications and vanations are possible in light of the above feachings or may
be acquired from practice of the invention. The embodiments were chosen and
described in order fo explain the principals of the mvention and s practical
application to enable one skilled in the art fo ulilize the invention i various
embodiments and with various modifications as are suited o the parlicular use
contempiated.
I0080) The above discussion is meant to be ilustrative of the principles and
vanous embodiments of the present disciosure. Numerous variations and
modifications will become apparent o those skiied in the art onge the above
disclosure is fully appreciated. For example aithough the Hustrative
smbadiments of the present disclosure are shown and described within the
context of a single computer, the functionality of the single computer could be
distributed aver a plurality of computers. It is intended that the following claims

be interpreted to embrace all such variations and modifications.
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CLAMS
What is claimed (s
1. A cliert computer fo process conlent in a plwrality of languages

comprising:

an embedded database for storage and retrisval of content in a plurality
fanguages, wherein frst conlent is in a first language and second content is
content in & second fanguage transiated from the first language, and

a content management module configured o

generale a request 1o a server computer for the first content, i the first
gortert is not stored in the embedded database, and

aitomatically receive from the server computer updated first content,

thers is @ change in the second content.

2. The client computer of claim 1 further comprising instructions &

dispiay a first portion of the first content on a first window of the application
program af the client computer;

receive a request fo display a second portion of the first content on 3
second window of the application program; and

generate, by the application program at the client computer, a request to
the server computer for the second portion of the first content, # the second

vortion is net stored in the embedded database of the dlient computer.

3. The client computer of olaim 1 further comprising instructions o
automatically receive from the server computer the updated frst content in
the first language, if there is a change in the first content at the seiver.

4. The client computer of claim 1 further comprising instructions to!
store the first content in the embedded database at the client computer,
refrieve the first contert from the embedded database at the client

somputer;
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digplay the first content on a window of the application program at the
client compuder; and

overlay the displayed first content with the updated frst content

8. A methed of processing content i & plurality of languages, the methed
comprising:
generating, by an application program at a client computer, a request 1o a
server computer for first content which is in & first language, i the first content
is ot stored in an embedded dalabase of the client compuder, and
automaticaliy receiving from the server computer updated first content in
the first language, i there is a change In second content which is content in &
sscond language fransiated from the firstlanguage.

8. The mathod of claim § further comprising:

displaying a first portion of the first content on a first window of the
application program at the client computer;

receiving a request to display a secand portion of the first content on &
second window of the application program; and

generating, by the spplication program at the client computer, a request o
the server computer for the second portion of the first confent, if the second

portion is not stored in the embedded database of the client computer,

7. - The method of claim § further comprising:
automatically receiving from the server camputer updated first contert in

the first fanguage, if there is a change in the first content at the server,

8. The method of daim § further comprising:

storing the first content in the embedded database at the client compuiter;

retrieving the first content from the embedded database at the chent
computer,;

displaying the first cantent on a window of the application program at the
client computer; and
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overiaying the displayed first content with the updated first content.

. The mathod of claim 5 further comprising
automatically generate a request io the server computer for second

content, i the second content is not stored In the embedded database.

10, A computerveadable medium having stored therson instructions o be
executed, the nstructions, when executed by 8 processor, cause e Precesser
to
generate a request to a server computer for the first content,  the first
content is not stored in the embedded database; and
autamatically receive from the server computer updated first content in the
first language, if there is 8 change in second content which Is content in a

second languags transiated fom the fystlanguage.

11, The compuler-rteadable medium of claim 10, kether comprising
instruchons, which when executed by the process, cause the processoy o
display a first portion of the first content on a first window of the application

program at the clisnt computer,

recelve a request to display a second portion of the first content on an
second window of the application program; and

generate, by the application program at the client computes, a request to
the server computer for the second portion of the first content, If the second
portion fs not stored in the embedded database of the client computer,

12 The compulerteadable medium of claim 10, futher comprising
instructions, which when executed by the process, causs the processor i
automatically receive from the server computer updated first content in the

first language, if there is a change in the first content af the server,

13,  The computerreadable medium of claim 10, futher comprising

instructions, which when executed by the process, cause the processor to
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store the first content in the embedded database at the client computer;
and

retrieve the first content from the embedded dalabase al the client
computer,

display the first content on a window of the application program oat the
chent computer; and

overiay the displayed first content with the updated first content

14, The computer-readable medium of claim 10, further comprising
instructions, which when exscuted by the process, cause the processor (o

store the first content in {he database of the olient computear, and

retrieve the first content from the database of the cllent computer,

15.  The compulerreadable medium of claim 10, futher  comprising
instructions, which when execuled by the process, cause the processor (o)
update the displayed first content with H1e updaled content by overlaying

the displaved first content with the update first content.
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