1 2 DEC 2003 WD 01/ 08006 PCT/ G600/ 02680 1 | NTROSPECTI VE EDI TOR SYSTEM
PROGRAM AND METHOD FOR SOFTWARE TRANSLATION 5 The present invention
generally relates to tools for developing software for international use
and in particular to nulti-language software devel opment. Stil{17@#8feq03
particularly, the present invention relates to an inproved system an

met hod for PY@¥i ng | anguage translation in conputer spéfwaiResd0 AS
comput ers have becone nore prevalent, it has becone desirable for software
devel opers to be able to nmarket their products to those people who do not
speak the native | anguage of the software developers. In particular, it is

desirabl e that softwarg.gay iLn. the. English 15 | anguage be avail abl e
to those persons, both in the %nid?ggons?’é‘etréms" SR AR ® of the world,

that do not speak English. Accoft AGTRARKAMNSILEEPYwWar e appl i cations that
are developed in English are later translated for use by non-English
speakers. 20 The process of translating a software package into another (or

nmoreg than one offer). Languade. i s_tine-consum ng and expensive. Each text
nmessage, menu ande%tftstongrrus?l%jeg?nreﬁ?llsYa’feéat‘fsog%lltf’iiﬁ £ g¥eiorirg oper at e

the programCIAF b LB REorly U 289 iphpasti@ilay toemilch- taheusnt i r e
progr am souedevansdésviedeprerer yStigX tmest rdaitefcullafly, @M¥EFMsSAt kB 025

charact ers dehatesnosilatl DRreNeaplAYer sh8 debfodises Lapslating each of
these to tangg\gt_llg}pgy%gput'ghi?ﬁgp&reoach has sgs%%%&grgﬁ%ﬁe. One probl em
i's Qat the use of this nethod means that the software nust be
speCifically translated and 30 conpiled for each intended | anguage. This,

of course, is aRsesqpewsiredavpriscessmine pteeldnt, aRdndEB8Smt ddsi iy Change in
the source scoteareefieIgtrs @a0k: hBRJLAGEMR! 8120 Rballe L8, 4.0, e, gdited

. le .
and reconpiyhedic A e¥aPLE Qi har | eel s In a Java a ication is
shown in 35 Figure 2%S Java i s tn\é}l\ol %%Ig%g S8 s*““%’ﬁ%ndﬁ‘gﬂr’a ag® and a

, s a progr
platform FA one dspect, “FaTAP'Fs*PE" HP H’laF%\fgr’ﬂp’PB‘brian?ﬁengndlaﬁlguage, and is
unuStal i nePFREe dEchvaavileptoghenn Persbwt howonpd ked vantka steeprpbed to
meke it actessible tie rany, phat foar i spkaM aedg$iAl S ActoRRhLMAr ,g‘_,-n$nl y

pl atform t Rafcwakdl %p%a&%sqﬁaagtﬂ%rdex@%pq}éairneﬁx%Q§§tg aBL a;lta]::g:.[ qgénslgteed\] ava

pl atform h%csnr tuvs\le) by non-English speakers.

20 The process of translating a software package into another {or more
than one other) languagg is time-consuming and expensive. Each text
message, menu, and button must be translated to allow the user to operate
the program. The most direct way to do this is to search the entire
program source code for every text string, i.e., every string of

25 characters that would be displayed to the user, and translating each of
these to the new language.

This approach has several problems. One problem is that the use of
this method means that the software must be specifically translated and
30 compiled for each intended language. This, of course, is an expensive
process in itself, and means that any change in the source code requires

each language version of the code to be edited and recompiled.

An example of hardcoded labels in a Java application is shown in
35 Figure 2. Java is two things: a programming language and a platform. In
one aspect, Java is a high-level programming language, and is unusual in
that each Java program is both compiled and interpreted, toc make it
accessible to many platforms. Java is also a software-only platform that

runs on top of other, hardware-based platforms. The Java platform has two




1 2 DEC 2003 WD 01/ 08006 PCT/ G804/ 02680 2 conponents; the Java virtual
machi ne (Java VM, and the Java Application Progranm ng Interface (Java
APl). The Java VMis the base for the Java platformand is ported onto 5
various hardware-based platforns. The Java APl is a large col | edt BEl 803
ready- made software conponents that provide many useful capabilities, such
as graphi caVOe¥8§00§ nt erf ace (GUI) widgets. The Java APl iBCTEBUIIE0i nt o

| i braries (packages) of related conponents. 10 15 JavaBeans brings
conponent technology to the Java platform JavaBeans APl supports
reuseabl e, platformindependent conponents. Using JavaBeans-conpliant

appl i cation bmlilal Legnetrs t?:0| avac\g.nguaqerq c?u.n gJav o) %egne I n\;aOA @Elceélsoh
appl i cati on§7"F0r hposSi 1€ “cofponent s ea conponen? & nown as
Beans. In FFWFW“QVPHEPG\RF?GG&%W ‘Wi th two graphi cal user interface

(GU) "buttons" 210 and 230. These buttons are created using a hard-coded

Java "JButton” gl bayd % %X?!{QDL%F.- @&d@hé bae gﬁeﬂ;fsﬁrl L$a 1BUdel: wnw the
stri ng argunent "

10_wi dext abel
S Ly Bdeet Praboih Rt S0 P TS O i b Sar TOTEF Chncel
creating butrtasy-28e sWittRrreesarhrHyes thETarl’é‘é‘{l'de mayy WSEEHS Fﬁtaélhltsleﬂ waeke
appl i cat i onasaredhidse sisbnideataed (S | Vigigetds The FvQUAEL 2s geagded ime of the

code nust bglhqghsegd(@argqagee@g:kbfdhsjgt:@é/gg%p%g,it@g must be individually
transl ated for each target |anguage One solution to this problemis the

use of separate localization files, in which the text strings that are to
be di%pl ayed ar e?35eéaed briagsa FRTRORSALT FEHNPIPEY BPcblift PePttide ™t sel f. As the
sof twar e | SuweedsesRI stgvertextudeahleeigiayignviadetirgphtayomemesys .| Ssisgnpl y
read from tb@«aﬁgarlsos&lphzﬁttl %ﬁéalt@én bhﬂd\éhltgbﬂsveéonlpmuagﬁnl Se shidiagai n the

Wit hout | i, TRAEL: bl el | B (0 2RO LLARNLAT T el igold:a0% ] 21 ed

wi thout di ST %Fl’p execut Xecut abl'é can be anged or
repl aced V\/P’fsrlbﬁﬁwndi‘%lsﬁ?‘tﬁ ng the transl ated text (except, of course, that
if tise text to be displayed changes, the corresponding entries in the 35
| ocal i zation filgsrigist Al 50,abe 6hanged itnlbeo lbosalitzatbon ihidescamy be
{GUT) "buttons" 210 and 230. These buttons are created using a hard-coded
Java "JButton" call; for example, code-line 220 calls JButton with the
string argument *Ok", creating button 210 with text label "Ok".

20 Similarly. code-line 240 calls JButton with the string argument "Cancel",
creating button 230 with text label "Cancel™. To translate a software
application which uses hard-coded strings as in Figure 2, each line of the
code must be parsed and each displayed string must be individually
translated for each target language.

25

One solution to this problem is the use of separate localization
files, in which the text strings that are to be displayed are stored
separately from the executable code itself. BAs the scftware is executed,
the text for every given display screen is simply read from the

30 localization files, in whichever language is stored in the file. In this
manner, the text in the localization file can be translated without
disturbing the executable, and the executable can be changed or replaced
without disturbing the translated text ({(except, of course, that if the
text to be displayed changes, the corresponding entries in the

35 localization files must also be changed). The localization files may be
in any number of formats, including compiled message catalogs, Java

resgurce bundles, HTML files, and many others.

The use of localization files provides an easy way to do multiple

40 translations, but presents an additional problem in that the translation



in any nunber of formats, including conpiled nessage catal ogs, Java
resource bundles, HTM. files, and many others. The use of |ocalization

. files provides an easy way to do nultiple 40 translations, but prdskBhte2#h
~dddititonal problemin that the translation 1 2 DEC 2003 3 is perfornmed on
text isolated in a separate file, without any kind of context for the
translator. Because this is the case, the translation will often contain
errors which would not be present if the translator had been able to
performthe translation according to the context in which the text

appear s. 19 BAREPTRRF O et 1501apa{ | iy 8ctanagatpridde ait R tweey Windued Age for
Java Ver stmorexR" forl BM: Redbebiksir . XPBLRR4H AR50, iNavendee, 1M8translation will
(http:// gy e8bQakSed R COMndiSEl056S HropLd ter ﬁ@kh@r@ JRY@ARR 'b%@%' ons
can be witten by a software devel oper. However the transflfatlpn I's handl ed,
each scr¥hf 6P RHEOPP dgfahf I 2bpat AFTHIRETO therFBEeHy I8 YREP the dfshre
t.hat theappeamsl ated text is properly displayed and properly translates the
text in the context of the display. Therefore, it has becone common
practice to hirg individuals wt backgqgr.ounds in ather, | apguages t

pr oof r ead each }gffrr g%’ﬁ' OF ? e ?'nr' a%a"sﬁlﬁfeec *Br %grr° AT et et V‘g‘efﬁ/aq%?%pﬁ%§y,

gr ammar , Y@ geReent 2 andBdt RufroekF orE - 0015855 e lavRibskak¥®s s cal | ed

Tr ansl at iMtpVesinhi.eadbicens Tast.ichg) (dE¥d)eseA BharihtOfnad ibtANThad iappl addtions

testing cyrhe RCGREHINM at Qo A4QAYENARNGe, Mt hods is shown in Figure 3. A
typi cal Conpany A, located in Country A, builds the application intended

for Country B (310). Next, Conpany A packages and ships the application to
Conpany B, | oBeev@ri¥heCoumeslptBoy 330handlednpach B-mieh| off tbr mocacem ent he
?ggg |) cat bptat Dod @Rkt ftﬂfeF:aﬂé’ dricafsdaat t®en@lre ithher fiat Lpaaslliai:é@a it@Rt &4 OF S

- QR ; any.translation errors,
and nmake _an%g%}écl:%é\s%g%yetdr gl'?? %Sgéa%}{)ggé%ggfﬁyc%gnﬁ%%l% t_te}ﬁeﬁg%. e%ﬁsc’{ ﬁge
correct i Gri®B¥ck TE’Br“c%’ﬁﬁan’yt R3S FRFPHE PR SFect +epéat it iEntirdi vigusdsy gith
errors arackboawrls Agcohgr ntpigoagds socorpeéntadorath prrgees f ehelrrehsimran
error i Spra@bherd @dt&dt anghdingeaPBd@arntsl r & Jeabi Arahin HLQuAt ddrcBe . t RBis

roduct b r.ebui I Q. ntry. A.bef it is retested.
P DSt gt Fhade E*l'ej J%t%/%é@drﬁaﬁpf&l&ég%n&c%%?& qyest% QY |

Because of this, process IS necessarily an expensive and
ti me-consum ng process. It would therefore be desirable to provide a neans
to provide addlithaghatt ai hfvrsdation and teseinrg snstataorerdimd torcexerfional
i nf or matheamolia pashbeuliarrFigoe $ hat tha ckbiddmphnd aNsbaiteanin ScastACAYr at e
as |3055|éufidsE%ﬁéjgbﬁ&héagioﬁiy%tended for Country B (310). Next, Company A
packages and ships the application to Company B, located in Country B (320).
Company B will then execute the application to test for any translation or
internationalization errors (330). Company B will then do TVT testing, note
any translation errors, and make any necessary retranslations (340},
Company B then ships the corrections back to company A, and the process

repeats until no more errors are found.

According to this conventional process, each time an error is
corrected or a change made in translation im Country B, the product must be
rebuilt and repackaged in Country A before it is retested. Because of this,
the TVT process is necessarily an expensive and time-consuming process. It
would therefore be desirable to provide a means to provide additional
information to the translator, and contextual information in particular, so
that the initial translation is as accurate as pessible. By doing so, the

cost and time reguired for TVT testing can be reduced or eliminated.

It is an object of the present invention to provide an improved toeol

for developing scoftware for international use.

It is another object of the present invention to provide an improved

tool for multi-language software development.



cost and time required for TVT testing can be reduced or elimnated. It is
an object of the present invention to provide an inproved tool fidrDEC 2003

- devel oping software for international use. It is another object of the
present invention to provide an inproved, tool for nulti-I|anguage software
devel opnment. 1 2 DEC 2003 4 It is yet andt her obj ect of the present

i nvention to provide an inproved system and nethod for perform ng | anguage
transl ati on i ntconpetesnoctdhettadeet dhéhahoeeerss ingtitias tldireyicieakn

obj ecti vagprdeat tyAsm aMl rRENANrageseBbrtig PLAREHE dAKENMHien W kbmbacene
appar ent SE the follow ng detailed witten description. A nore efficient

transl at i® WSCess is made possible by providing a system nethod, and
program for providing | anguage translators with contextual information for
the text to bentratskeatedelThes kBansicatdrodjsct Peeseerdaedrsd,t bnd Graphigeal

ser interface e n, t t e each
u | S’F g(ri:]e Fh&éﬁ% iRES8 s Lé@ﬂ‘iggﬁco%@ ﬁ;ﬁ@ght 10 %ea%ﬁ’o%)ég g%it

text |ab € screen. Becaus tionis performe e text
in the pMeperercBri@®Pti¢he time and expense of Translation Verification
Testing is reduced or elinmnated. the ability to edit the text within the

application isg ﬂ&ﬁl ey¥ed. haddiRga ety gbdelt fdiRghl %sfsgbltehgyslmow@mg a
applicati on, | tsel f. [Each text | abel in g g I Lcation iastastorlet

| ocal i zaf¥BF i Fe et h™x S5eT ¥ &°F @sgﬁ%églen var 8 nare" and By" key V\hen
t he edit opriextieat wieftoétdatltonefﬂtre%tﬂem%cto ibg t#qﬂsﬁe@ﬁﬂect@# fcéﬁn$1ta§°§o’tﬁ ce
dat a, ang@résentkesandhabofrapaticediuket hithitkexice th ridet byse Thsmgey candahen | S

then USGQnEQra%‘c%&J Q?aﬁél%’&é'@ééhogeitoﬁaiaét &h tﬁésgcré%coréjééa%é/ drfde present

i nvention pr des “net h %‘I n:rge extﬁ data f a soEt war e gram
. conpri si f§*" a§b?%3hs 5K otfg‘%i;1 oA fterT4&ett SRt HHFRY Ca’nf?’F st "textusl at a
Wit hi n aeHpeRstarh, THeaetatjont %?IaétleopoT@atengo#s rhéuqederr isdtwifared;: the
responsi weitixysebeatiiconh®ftekhevithih sihet spdiiabe pat as idrheved be «tiaphayed

user int epfase rlY-@ JSEes tfhgrsoiet%_.t:é “:Q;plk&& Bﬁpﬁc%if‘g %99111 GexEOReh Oln the
generat i ngF he yuser, in oIedace t }é\lzar gct t hat i ncl udes

the firsfrPesiiar™ d4t 55°Fscervi ﬁﬁcahzfﬁéc%rytf %%xwtlﬁ 55?5 vfﬁl ER°THhé  user
desires Pén‘FJaJFia@% Kby i $6Yt eXPEAl thedadidoF r faat tisdedi et Lo [cBI e 6ser
I nt er f acenktsodyecney diosplay edurst antag antl mesecondatexicaal eddat ehd meat

nmachi ne- gadahle fafemsuitdy Baéé‘%ssgﬁén\/\%@d t8biel Mk RLACA Rfod HRf 1Sk
t ext ual data and during execution of the

Accordingly the present invention provides method for editing
textual data for a software program, comprising: displaying a user
interface containing a first textual data within a non-data, user
interaction portion of the user interface; responsive to selection of the
first textual data within the displayed user interface by a user for
editing, introspecting source code for generating the user interface to
identify a software object that includes the first textual data; receiving
a second textual data which the user desires to replace the first textual
data from a usexr input while the user interface is heing displayed; storing
the second textual data in a machine-readable form within the software
object in place of the first textual data; and during execution of the
scurce code for generating the user interface display after storing the
second textual string within the software object, displaying the second

textual data in place of the first textual data within the user interface.

In a further embodiment the present invention provides a computer
system having at least a processor, accessible memory, and an accessible
display, the computer system comprising: means for displaying a user
intefface containing a first textual data within a non-data, user
interaction portion of the user interface; means, responsive to selection

of the first textual date within the displayed user interface by a user for



source code for generating the user interface display after storing the
second textual string within the software object, displaying the second

- textual data in place of the first textual data within the user infierB&c20]
tn a further enbodi ment the present invention provides a conputer system
having at | east a processor, accessible trenor y, and an accessi ble display,
the conputer system conprising: neans for displaying a user interface

cont ai ni editangi rigtr {extasakctdatasairichi code fion-gdatmatiugethe baderiacétiare to

portion 9c§er}:t@.?yl*|§%5ff:\5gfer B@f&t mnmm%eome ¥e 40 gl g6t | aau ﬂéax}sh%oil rst
textual data wwthin the d 1t %g% user .interface by a user for DEC2003
o)

5 editi nBECF YT it POSPELEFN e "Btk tf’%ruséén%erséi’?ﬁgmt ﬁ%p]tfscértl?%tféﬁtace

to identéfrpad droht fegre asobfectinpHfavhl helthdesserhintferfate tigxbedry dagwiayrans

;_or I eCRd isN ol sﬁeﬁﬂ@ thexde4aha ct@&ﬁ.uay\hld@ba :Ji‘lea%%%'hllq@%'e%@?bié) faﬁplgmﬁlﬂ he
i rst xty ata_from p ser interface is, bein

di spl aye§l ﬁ%%nage OF St or & ﬁﬁgf%er}sg%%#q rtsextte:'cg’llaql gtaa 508 HEEht urr‘@gdabl e

form wi tFFaFutieie °§OF}EW8I%1‘3@€? fion penretbig the Wsﬁsttteé)‘(P‘EﬁaldlaBkaa' and

nmeans, dafftiefrgst@iaguticoreodnd hexsalr sericgde: fah @ﬁnebaidamg &ﬁ‘g@cuseﬁor

i nt erfacg1 hsPl nafd strip C t.yal Lhizn, t he

sof twar e 05%1 (ﬁag r?gyft e%r nE %}l;/(I ngl ?Hga s%cgggc% gité&% £5 Jé @Qxé’ﬁal aggt of the

first tektdar 'iﬁﬁéﬁsewltnﬁie £4%e user interface. In yet a further enbodi nment

the present invention provides a conputer program product having conputer

readabl e progiamecogdes 2anar Ce%matn@htuaaebfeesémdir%b@ht@m&bﬂa& 2 computer
ace contal i n

i nstruct in user_ int a

data wi t%&ﬁ%l};ﬁ%Dgh&?e{%xm%rcomﬁ‘fteerrajé |°gan portron 6fetHe 2uSeEr ul nf %g

i nst r uctTSHE™: GEEBbHdIY e 1S T8EY i0RE| BRF 6?5@#@1?9 r‘astls‘é"e%tﬂlﬁa’r’facﬁaf'@%lf*h’?%
the di spt djiedt usstuahtderthbacenhby @anusetathorusdi thtegact 8in pbat fcasPLaiheng
source code i@ieﬁee@r &tn|segléth@nyse'ésﬁ&{s@.bga&aesgfkcltqgﬁltdff )éh@ fﬁgtte/@a’nﬁal

obj ect that LP %dggevﬁsgaaytehtusteexggt rf%%teaw[ on‘?trﬁlu ‘t&’leoet ﬁgm?” Frecel ving a

second textual data Sef desires 8 textual
dat a fr GHRTECERYF PAPTAUIRAI Tsiet FYF GERFTatiPErThecesqts ipktigee dis pRegiddy 2
i nstructsdngatercbdeor ivgtt helséocontet Bitstatexdabth danaa insaehdtiens eadabl e

form wi thideithe %OE&cyhﬁfdet&b;luQQtddt@ pmc;% e tula@r fders§1=es textdahdata; and
instr uctf (}%% t )H__I;lailg? %xeg? “II gnuso r me SO f:e[ tﬁ% ner at i F‘%‘ t he user

i nterface er storing oo u’%'fler 1 teq' Wi thT 7 he
sof t war edléﬁﬁé%?d Fﬁftﬂic§b?‘§y|fﬁ‘g %tﬁél%ééﬁdsa@kﬁwtaﬂ a‘atanpIaace of the
first tevachahedeedapdea Hionmtviehirsahe| sufewhae ebjrtefiersledecnabadieneitss of t he

pr esent dadx¢ani i taw dda ﬂﬁy\lzrﬁetﬂ&&(}rhm@g execution of the source code for
generating the user interface display after storing the second textual
string within the software cbject, for displaying the second textual data

in place of the first textual data within the user interface.

Preferred embodiments of the present invention will now be described

by way of example only with reference to the accompanying drawings, in
which:



by way of exanple only with reference to the acconpanying drawi ngs, in

whi ch: 12 DEC 2003 WO 01/08006 PCT/ GB00/ 02680 6 Figure 1 depict$ D[ Jaga
processing systemin which a systemin accordance with a preferred

enbodi nent of the present invention may be inplenented; 5 Figure 2 is an
exanple of a GU display with hard-coded text; Figure 3 | ock

di agr am of OPV¥AY ation and testing process according S%%%?@g%t?onal
"methods; 10 Figure 4 is a block diagramef a translation and testing
process in accordance with a preferred enbodi nent of the invention; Figure
5 depicts an exanple of a GUJI display using Java resource files, in

accordance with pgg;eef 1°44 ‘igt§qb9ﬂhr@'%es%fm§ Qsasdemﬁnt;mm a Js‘iysﬁlngwie 6is a
n

bl ock di agram of i ntrospection togl L.pcatlan in
accordance #FIFOHEFrEfEry @ feeﬁﬁﬁ)%?’ﬁ%’ﬁtmmft ?fﬁt§e f/eesrﬁlf Sﬁ P gur ek’7 depicts a

bl ock di agr amlehermedava w apper class in 20 accordance with a preferred
enbodi nent of the inventi on; Figure 8 is a nore detailed diagramof a Java
wrapper class ing,, r €, r gfekiLdaenbadhimntonda ¢de ;i nventi on;
and 25 Fi gure 9 dlgul %?Sgir;gl%,gg%% gfggagnhof s% J}gva facade class in
accordance with a pref erred enbodi nent of the invention. Wth reference now
to the figures, smce? pemitfeal Biockhidipoyasf o 8r¢@™s 3519 gtf 621514 bl ock

di agram of g.4glaka REOGRESItBdy&itesndinmadhbdh a 30 preferred enbodi nent of
the present invention may be |rrpl enented is depl cted. Data processing
system 100 may be, for exa one of

| nt e¥nat i onal BuBiFHES S th(?n? 5k %S?Jbora{ |ao?1ra3 er)ncfﬁggéma O:?E.f:!sgg%a
Drocessi ng syswemce0w: thne [Paetyret sremsisTa™s A0 IPRATET which in the

exenpl ary enbodi nrent are each connected to |level two 35 (L2) caches 103 and

104, respectively, 'sCBJﬁcé‘s CANSRERdod A &uif BidpDayd usSStOM busuifs. 1 2

DEC 2003 7 Al so connected to system e ST PRITBITLY : H08 and
Primary Ho$t %ri ty@{PFE) ‘ff PEE” iﬁe%o%pdgs%}{lo bus 112 to system bus

106,15 rel ayi ng and/ or transform ng data transactions fromone bus to the
ot her. Figure 6 is a block diagram of an introspection tool for a software

application in accordance with a preferred embodiment of the invention;

Figqure 7 depicts a block diagram of a Java wrapper class in

20 accordance with a preferred embodiment of the invention;

Figure 8 is a more detailed diagram of a Java wrapper class in

accordance with a preferred embodiment of the invention; and

25 Figure 9 depicts a block diagram of a Java facade class in

accordance with a preferred embodiment of the invention.

With reference now to the figures, and in particular with reference
to Pigure 1, a block diagram of a data processing system in which a
30 preferred embodiment of the present invention may be implemented is
depicted, Data processing system 100 may be, for example, one of the
computers available from International Business Machines Corporation of
Armonk, New York. Data processing system 100 includes processors 101 and
102, which in the exemplary embodiment are each connected to level two

35 (L2} caches 103 and 104, respectively, which are connected in turn to a

system bus 106.



I n the exenplary enbodi nent, data processi ng system 100 i ncl udes graphics 5
adapter 118 connected to I/O bus 112, receiving user interface.information

- for display 120. Peripheral devices such as nonvol atil e storage 114, DE(WgIxhH

may be a hard disk drive, and keyboard/ pointing device 116, which may

i ncl ude a conventional nopuse, a trackball, or the like, are connected via
an I ndustry Standard Architecture (I SA) bridge 121 to i/0 bus 112. 10 PHB
122 is also connected to PCl slots 124 vi’a |/ O bus 112. The exenpl ary
enbodi nent shown in Figure | is provided solely for the purposes of

expl aining the invention and those skilled in the art. wll recognize that
numer ous var | aﬂiwécﬂ&&ﬁs% Qlygtenpgﬁg 10% 39@95@9&1 m:LﬁoI'}urigbl Folty PE:Q{ar_y

i nstance, data processing system1 Fg@ al so include a conpact disk
r ead- onl y*oﬁﬁrrB’f’yigGCD‘? 26r &’F*@l’tzél CHRIES WL PuP BVB) FYrrEem béfssl'ﬁfnd card
and audi Ge3PPAKL 54/ & AN Ot Sg mabertﬁaba@nainscmmomms toAIthemlar

Fat o pr od2s EPRPeyR Y £oanatt naala aiborS50RE Srrel i iER Ees, BERE.
s6l el y asderbem|lds m;metchedpwrp&éﬂysonzexp#%ﬁmnmmsanoﬁntaréamtm#mﬁm to
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In the fikstaPhassehhechiiha Aﬂmu@g&rteexispf)osnagaemppbi €4 a8’ ’zhuman
text elenments are captured in tex del geredlrlg transl ators for

tPansl at FBR. 24hé§e*1Fafers C&FS ta 8I rfloéseen 30% tHe Rpprication and thus

have no contextual information about the actual usage of the text being

translated. Thgs bhandibaPSdndblOinRl 9eRSSih Fighye 10851 Hdvieéd GolpryoEer TO

resolvet ese errors andto vall ate th tran |l ated te the. se d ase,
Trans| at F8% RAEPCFEE &G S/ & Phd s *snvef)’g% % 81 °35 %)irlb’d ertlrslecflcgrQ b1}
enbodi nemecedmpe thats ntlh@(t‘-’rﬁaﬁ%#l&ﬂ@?ﬁ pF@W%&F hPtFlbWPn@"’t"hén‘élevel oper to
Aerge theuﬁmdahasleﬁ— Qhstdifel r @Gl pEdRBsPHOGESEen 10HiGighs sEOmptlivgbed by
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All such variations are believed to be within the ﬁp&s&:;eua* scope of the
present invention. Data processing system 100 and the exemplary figures
20 below are provided solely as examples for the purposes of explanation and
are not intended to imply architectural limitations. In fact, this method
and system can be easily adapted fox use on any programmable computer
system, or network of systems, on which software applications. can be

executed.

A typical translation process for a software application is
comprised of two phases. In the first phase, the human language text for
the application's human text elements are captured in text files and
delivered to translators for translation. These translators have not seen

30 the application and thus have no contextual information about the actual
usage of the text being translated. Thus the translation process is, by
design, error prone. To resolve these errors and to validate the
translated text, the second phase, Translation Verification Testing, is
performed.

35

The preferred embodiment simplifies the translation process by
allowing the developer to merge the two phases of the translation process.
This is accomplished by providing the translator with direct contextual
informaticn about the item being translated. As a result, the costly and

ap time-consuming TVT phase can be reduced or eliminated.



According to the preferred enbodi nent, an introspective editor is provided
which allows direct editing of the interface conponents by a translator
saving the results of the translation in a text file, which, 5 i n} 2HEC 2003
preferred enbodi nent, is a Java resource bundle. This provides the

transl ator with necessary context to performan accurate translation, and
so the tran¥MoRH08W6 can be nuch nore accurate. Wth refereREFCHEAPHY Fi gure
4, a block diagramof an inproved 10 trapslation and testing process
according to the preferred enbodi nent. Conpany A, located in Country A,
builds the application intended for Country B (410). Next, Conpany A
packages and ships the application to Conpany B, located in Country B
(420). Conpany B will then execute the application to test for any

transl ati on or i Ateydard Gaattezensi oFFc8 ramppdimest . ( ABGPETEBAPANG BLW81 Lt hen do
TVT testing,prBeiceaadich rANsHsati @At &HLQINg, of and intdeEaanyomeoessaby a

retransl ati Q@ﬁ%‘%@&, LJmmF ﬁehﬁes&;%eofietﬁgrergﬁgah{bn Eﬁ QUES3:118D0OMEcn Decause
t he present inents a t he trans] ations ?Lper orne Lﬂsqggtext
tes

and sPored I'8cHIY §r*Cohita V’ RN i diat s°urFee fhe 7 aNS! at | ons
(430), Wit howansiakppivatk Pheesspad gettesack steerf%ﬂ EDFREFTEA tt‘é“-”r’ébtﬁ“l B rst .
As a result , sot ie t¥aashdiohodanabd mb@shénregacquhatee 1S much nore efficient than
according to conventi onal nmeans. OF course, it is possible that the testing

phase in Country B w reveal other grrors, su h_as pEogr probl ens,
whi ch are not co?‘?‘é’bt’@ﬁ”fgcef ;Y ﬁ@ YA ad %%f’% g S ens ok agl ﬂﬁ%p%ase t he

appl feat i on translierfRednd FasiinE PTORRATARRFORIS ‘b’et’é"oﬁ’i"%féfé‘if eTROAIRER -
convent i Ona|coﬁﬁ£ﬁve§,38.6cat|eﬂ accamtianee hwiilds sewerplicerdrodinmemes fescri bed

herein, the o LLanshal@s W béxta ﬁénlyyn QXe6te dBerspf ttnarppapakigaats on
which he is 3D trapslatin ? }osgg np%dh{gqnggenpgﬁ\éhggtggans for

the transl &8P Yo° di'f &6t rom the screen and edit it in real
tine. Becauﬁpimtf?”aﬁgI"&Fbrf°ifsané{c‘irt§‘5flla§/1%"e8fr?@t?"l;\“é'th"ﬁﬁ?’rz@éﬁ‘i’ ofi"as°t he
end- user Wi |{4230% hecdmpams [Batildnsheni dd THe tasichg nopee aey randatiFpDEC2003 WO
01/ 08006 9 Pg/,@g%gzg&gsgﬁyuggm,;ﬁeﬂoat (ﬂSpE@hiN@ adi tofe, deaa@gweding to
the preferres en‘godl nent beéa%sé) ggepggg%% “Q_,gps YR oweEhid QFath AQKS te@

acconpany themf‘rext to. transl e t ext |s to .be tra sI at ed,

the Java corPﬁoFFett“rf’merdef‘htcé’a"’ef‘B FerER lP%alllﬁ‘t FEBSRE 65T SmHer 8y my ne its
sour ce dat a,reseshtis tBansdsoiane el4pendiehouehiardnk & RARBYFE PARFRt Fans| at or
sel eghs the de@Xdry Ao rebuild first. As a result, the translation and testing

phase is much more efficient than according'teo copnventicnal means.

Of course, it is possible that the testing phase in Country B will
reveal other errors, such as programming problems, which are not corrected
25 in the translation problems. In this case, the application is shipped

rack to Company A to be corrected, as in conventional processes.

In accordance with several embodiments described herein, the
translator will actually execute the seoftware application which he is
30 translating, and the disclosed embodiments provide means for the
translator to directly select text from the screen and edit it in real
time. Because the translator is actually seeing the application as the

end-user will, the translations will be much more accurate.



editor pop-up window is displayed, and the translator will enter the
translated text for that button. The editor will close, and the translated
text will be stored in a localization file, which is either in izrwmhje
or by overwiting the original text in the original file. 10 Thus, e
conplete translation has been perforned in the context in which the button
will appearWPRl/88¢ fi nal application. In the preferred emfFdoPaIARES0y
"ctrl-alt-shift" key conbination is wused to signify that the displayed
text is to be transiated. Wien the GU i€ windowis di spl ayed, by pressing
"ctrl-alt-shift" and "right-clicking,” wth a nouse or other pointing
device, on a text label in the display, the translator indicates that the
text |abel is tolbaser ZH8|!REERFPEFAVRFCLHT I ATHRE FFe ¥ PRHEESRE transl at or
can enter nembdaméntdi 1£ptdsgntet 0s tahepopeditt ediver ndodew VWhegcirpeny ransieator i s

fini Shfd, thg @ewéﬁgﬂte}d.s Fho! ede %_@xtf QL Jouiaé”teaﬂbiﬁtedBYt}%i 58&t LompReédd ng t he
text elements_in.the software .applicatian’ user. interface.. an as

provi di ng cORtERE o Fh&tT AR ngfogpgc,%eflhloséﬁfﬁoé tca%guerl ?rﬁaﬁg’t ce;m'?%e TVT
phases of t heetquans [bapdisn eorrsssey -t MFs PRI AL CF nEl*Y5 5ifd “"8frofS. The
editor is re&eddresbp-0p as8nduv id @ispdspPaGt indetheedidrglatpecaldesnten thehi s

enbodi ment, (if,Miidd 268 Ehe chdil EASBECT AN plePOIE €8 00d, bhe thava

programm ng | anguage tq vj and edit cantrols w.th,..sejText. and.3Q

"get Text " nEFHEARESWRT T sk e‘assg%réagtlsn '5]91 © ai\}azat,:w_a%}él és{},lpt, *JavaBeans and
ot her Java- rebext &illet 8Ol @reavHidsns Fhearirel f==otAc™enat@riadl 1€ avail abl e
fromd&un M enas)y she rbnpland teamslbe chowsdbeeaspaafommed in tiengortaice inpfhichi s

appl i cati on),aty bidPwify a%RSUR. GRNindD Jpacitadddta Bean conponent has its
own features, including its properties, nethods, and events. These

features can be exam ned by other Beans by a process known as. ... .

i ntrospection. BéAarrdeRESHHE i FHPTHEFEet? SR T 2 TR ay'sY [9BEEU63 o

01/ 08006 PChAEBEE G2680y LEt5tHe)dlfFlaveBytaxtihin et oragplatiefi c “hent 8¢ Fhown

as design pakiefnss aWb®Rved, by pressing “ctrl-alt-shift® and "right-clicking, "
Wwith a mouse or other pointing device, on a text label in the display, the
translator indicates that the text label is to be translated. An editor
window opens, and the translator can enter new text directly into the

editor window. When the translator is finished, the new text is stored

20 for future use.

By directly editing the text elements in the software application's
user interface, and by providing context to the translators, this method
can eliminate the TVT phase of the translation process, thus reducing time

as and errors.

The editor is referred to as an "introspective" editor because, in
this embodiment, it utilizes the introspection properties of the Java
programming language to view and edit controls with "setText” and

30 "getText" methods. While some aspects of Java , JavaScript , JavaBeans ,
and other Java-related tools are described herein, other material is
available from Sun Microsystems, and can be found (as of the filing date

of this application) at http://java.sun.com.

35 Each Java Bean component has its own features, inciuding its
properties, methods, and events. These features can be examined by other
Beans by a process known as introspection. Beans suppert introspecticon in

two ways:



nam ng Bean features. The java. beans.|Introspector class exam nes Beans for

t hese design patterns to discover Bean features. The Introspector class

relies on the core reflection API; and 3 By explicitly provi dimPDptg]agrty,
c

met hod, and event information with a related Bean Information ass. A
Bean inf O.r%to}/ﬁ’éﬁfmc' ass inplenments the Beanlnfo int erfacepc,ﬁcmﬁ%g%bnf o]
class explicrtly T1sts those Bean features that are to be exposed to
application builder tools. Properties aresa Bean's appearance and behavi or
characteristics that can be changed at design tine. Builder tools
introspect on a Bean to discover its properties, and expose those
properties for mgni pubatisQn.; ,BaaNs, LXPQSELIREORGEL] 85 R0:dd8Y: e@hs, Dehen
customi zed at design time. _Custom zat Lon s %Q\-Fso%%g |ntg¥\ocl\£v§%/s: By
using property editor&™g? &5§> WETRG® more ‘SEph st cared Beah cust oni zes.
Beans use events to ceyAmdR¢CAtIs Tt ARGEIASS IBR AR YRS B SEREE Bt s to
receive events (a |istenereBenr) 1 ok@Gkst elsss tSlirntodr st covet heflletiBean
that fires the event (@& squyce Bean). Builder tools can exanine a Bean and
det erm ne which events that, Bean can.. fire stengg tgn{i which it can handle
(receive). Persistenct SHBHIGAEMBRENANYY BRPe aAnd"TFédt'oie thelr state. Once
25 you' ve changed a Béwfirsmyriopetith asrelpsed Eafr InfAamittiensilace &fP¥¥fe Bean
and restore that Beabnmbtm#tibAtl@bsd i en@itapetet Jeaphafitgesterfrd@ct2 JavaBeans
uses Java Object SerjaljrzAl LOfkat Qe SUDRYY hiRES ShSHeCRGS. tAcBRAN tiaMRENOS

are no different than_Java net hods, r1d‘_ﬂugia{1)r];l De,430,.called fromother Beans
or al%cripting enviroftdht PRI HbUGRP BSARS "are désigned to be understood by
buil der tools, all key APIs, including support for events, properties, and

persi stence, haverodeeeirsdesd grneant ah@aeasie| and eedviard chardergtiovdsbyraiuman
progranmers as ;R5.MBkba al &esBEC: 2003200201 £08R06REIHCEQA 02680 bl The

I ntrospector .class provides .a standard f Qols. 9, L8N .ARQut the
properties, SAFERTE, TANY SHET hod's aIs‘%ﬁp 'Jrste\é\%y 5§3/01;<::f°]tgargest Java BJe&a?l. For each

of thdse three kinds of information, the Introspector will separately
anal yze t he beantsams eg®sandcsupte<basdes dapdiei FuptPuizediathéssiBneidpeicit or
inplicit infQLmlioNaNd L§Rothiat id REORER I 69 vkndbpidpdray Bearbnfod wbj ect
that conprehensively descriRess bhS, LAlGR!-B88Neans use events to communicate
with other Beans. A Bean that wants to receive events {(a listener Bean)
20 registers its interest with the Bean that fires the event {a source Bean).

Builder tools can examine a Bean and determine which events that Bean can

fire {send) and which it can handle (receive).

Persistence enables Beans to save and restore their state. Once
25 you've changed a Beans properties, you can save the state of the Bean and
restore that Bean at a later time, property changes intact. JavaBeans uses

Java Object Serialization to support persistence.

A Bean's methods are no different than Java methods, and can be

30 called from other Beans or a scripting environment.

Although Beans are designed to be understood by builder tools, all
key APIs, including support for events, properties, and persistence, have
been designed to be easily read and understcod by human programmers as

35 well.



introspective Editor for Translation 10 The preferred enbodi nent provides a
nmeans to use class field values to allow the translation of softwarlel ﬂE&EﬂU}
Each text label in a software display is stored as a class object. In this
enbodi ment, the actual text to be displayed on, for exanple, 15 a GJ
button, is not hard-coded but is stored in a Java ResourceBundl e

| ocal i zat | O¥OPI/1889 Wih reference now to Figure 5, and eXadfrEY%®%butt on

| abel s bei ng di spl ayed using Java resourge bundles is shown. In this

Fi gure, w ndow 500 is shown with GJ buttons 510 and 530. Note that this

w ndow corresponds to w ndow 200 of Figure 2. Here, however, button 510 20
is created using_a Java JButtao a i f o} ResougsgBundl e.
In this exanpl e?“tehé%585 ecﬁ%ir ¥ ﬁ%t%%ﬁ?%%s%(@éfg%ta%?nﬁ §fColtr<"t(52§\).’1540 creates a
GU button, akavd thgbRT®eTicpy YBitdg aé*dr%BEfg’céuﬁpr"ee I]?i"ol%u%‘) FoF Y& Text

t hat shoul dr&Oks&s penthoso taree" Biis ft toprmdave thsSprrseredtoss’i2d are

dﬁpi cted COLép%Q‘LE.e}{I?: %a@%zé@ﬂa pad}d s AN 2 ENGhb Shpéangurgadorier enceiftiere s
shown as 560. In file 560, entr 80 1 ndi YaF- 1 t i

cor r &sponds =T EH PER™PHITE o ?%"agd{*' ?mkﬁgé?tetg%r% com%gﬁd@%%lﬂg?éeat es a

GU button BeanAnithebiesktthapieompIebeRsiFRkt IPFFTER%s T BRAEE, PFBr the sake of
clarity, button nanes are shown in upper case, and button text |abels are
30 shown in m xedcasfctibe2eddels 200 Frin1St4¥al arly, the comand
"JButton(res.getstring("CANCEL")) 540 creates a GU button, and | abels it
by doing a resource file | ookup for the text that shou&d cgrerl%quﬂlg to an
"CANGEL" but t on. THenPF§EeEr FetrhogifieRy BB70-9eF (fulMtfet thar THe "text tha
correspondstsé alasw thCANSHELAt it ¢oRoftyare Certc el Bach TieE dRBFE 10D FRETTR* 520
creates a Gyl Jiuf t:ans&30a Wit cidi &g%te. "Cancel ". of course, the actual
corresponding text in the resource file 560 can be anything; the entry 570
coul d read ("CANCELu, '"Stop"), -which vvoulg cause %Qgtgnonférag%@ge " St op”
to be created evBt it FECCHRTRINEFPE A NS “EX R Ut el PO “Cour'se, thS
approach i sanatt hitwbteds trot Gerdtreded st Isutcoremy® e JaEe etV FIIRMp any

di spl ayabl ep@xt -diemdibe. | voal iezatdren d@sourtmrefi,| esl eSimpde dftheuttesour ce
files store the tiext tQ.De i SPLAYSH2508%R2 pORIELES, srblie. | Bl raspect i ve
properties of"the- [vaenyi ronment can be. Used,,tg.aakdow e sLanskators
to direct| yFEHE (HEIEPRTY CAITRR FeXt “UsiThg a. - pop-up editor. when.the
pop- up edi t Bindow crerespapdd to 4igdATe%R of ALFUTes2 nader e oPTREeT: Putten 510

20 is created using a Java JButton call 520 which refers to a ResourceBundle.

In this example, the command nTRutton (res.getString ("OK")) 540
creates a GUI butteon, and labels it by deoing a resource file lockup for
the text that should correspond to an "OK" butteon. Java resource files

25 are depicted collectively as 550, and an English language reference file
is shown as 560. In file 560, entry 580 indicates that the text that
corresponds to an YOK* button is "Ok". Therefore, command 520 creates a
GUI button with the text "Ok". Note that in this example, for the sake of
c¢larity, button names are shown in upper case, and button text labels are

30 ghown in mixed case.



target object, which returns the present text to the editor- This text is
di splayed to the translator, who then may edit it. After the
“translation/edit is conplete, the newtext is stored in the objedt? U i a

set Text call. Finally, the object, with the newtext, is stored back into a
Java ResourceBundle file. Thereafter, the software application can be
executed wusing the nodified objects, which will then show the transl ated

text on the display. Wth reference nowzto Figure 6, it should be noted
that, in.this enbodinent, the introspective "editor 610 is a separate
software program than the application 650 that is being translated. The
editor 610 contains the code for the Introspection Application Programm ng
Interface (ARiniBRLy.t hee Edimand CIBPuBRO{regndetItaifg | WANTED Iy sEeincB48tesThe

t ?r get %p@b:t GakLom, @ét@ ﬁébenesljnt Re &dinghi %t.s?ullfzéoflmlgbmo@%@t thd teexé ext
st .i ngs | at e av 11 e e ns or
9 FI'BS ouli.(gl cor sndnd r]: QCJKI\?C'%BV lﬁl%tc? 'ar §n g}l % 63‘ 9 6%6 and the

this emb§aP faneousT y running t getappri cafl
| ntr ospedriietedi Lt GTPE CexPhelrtt Rer{FEpongs teditt OFAIF@LUSJ@CFEOFhes
i nt r ospecthvgedi tmerleSOfeet Eb@MInAQs BNdrsiteki aguzheutweln) e8d svifk orhet Bexd ar get

appl i cat '.-EQTC%Q Q'é&@eooiéh%/\gc%é?%%@@e?@lé %%:Q@@%Otﬂe?ré & gpper AP

Anot her rrE enent at’i on:acco he sane contextual -translation
resul ts d&8cFibea %fﬁ’&@?é“g'bl’j{‘ ST " W Fpeh “e1hsSERNGE " 9 aVAC Bl 1 c1"R4ERs.
Java w appeld claasses baktowlibel ggr OfraimTes beocr'amtap” eveery atvianeC oampere@ns4 e nt o

a new COoRRENSAley: ¥ cbfh@e%raél dnie b bhdit esndf 1ihacQr Ltaidal neamenent:

pl us one or nore anded.attri S i.ment_extends Java

Swi ng coﬁﬁ%n%%fléseglf(%?g%k utto 1?%1“‘}'5?%? ge’égrfés?%tr%eeqbﬁadl "8 hEhe “8F Y9 %ut e

~and a kef*heme attribute in the instance objects. The ext ended conponents
i npl enent constructors with these attributes and get/set nethods. Those

attributes caribee d&h%pkaycmceima.sma Healt 8¢ @B Ad1QS e LRRROLS HaFaand

di.t h JIagde
il og 1 ST g o P eomeel il elpdd T ok 6 TAOPTS, ng_gﬁggté%ﬁéﬁggt% in

a. log filt8.23%¥a t’l\(%rtjé‘“%\’ﬁﬁﬁi‘%a*t Sh”e“‘t“ﬁg e % ?Fplsllfc?ﬁ t"Eé‘élv‘a‘-,\f‘”‘)’“gn’?ght be
def i ned -kApsevefatod-esource files, and different dial ogs could be usi ng 20
~different resource files for the same |abel.

When the pop- up editor is actzvated, a getText call is made to the
target ObjECt, which returns the present text .toc the editor. 'This text ia
displayed to the translator, who then may edit ir. After the '
translation/edit is complete, . the new text is stored in the object ﬁsing é

sercText call.

Finally, the objech, with the new-text, is stored back inteo a Java
RegourceBundle file. Thereafrer, the softwérg application can be executed
usging the mcdified'objects, which will then show the translated text on

the display.

With Qeference now o Pigure 6, -it should be noted that, in this
- embediment, the introspective'editor 610 is a separate software program
than the application 650 that is being translated. The editor 610
contaiﬂs the code foxr the Introspection Application Programming Intérface
(API) €20, the Editor GUI 630, and the File-I/O system 640. The target
application 650 stores the UI Objects §60, which coentain the text strings

to be translated, in Java resource files.

The translator i8, in this embodiment, simultanecusly rumning the
target application 650 and the introspective editcor 610. When the pop-up
editox is used, the introspective editor is retrieving and storing the

objects from the target application 6540,



If a translator found that a | abel "Save," for exanple, nust be replaced
in a given dialog with another word such as "Store,"” but the other dialogs
are to remain as "Save", the translator must know which 25 resource 1f2’ ch 2053
actually used to display that |abel. Translators usually have access

the resource files but not to the program source, where the association of
the GU compBREPand resource files is provided. The trrad&H08t®Ys forced
to guess at which resource file is beingiused, which is a very
inefficient, time consum ng and error prone step. 30 This enbodi nent
provides a neans to let the translator know which resource file and which
key is used for the particular QU |abel. To acconplish this, resource
file name and key nanme nust be added to the instance of GU conponent as
wel | as the | abel®Pt'%§8P%e* 881 ng a Java 35 wapper class. Once this
information is stored in the GJ conponents, the tool can display the
resource nanme angokesr tipibhéntht AAShalAslitRedene @htecdonteptualontanenrioren
edit the resoutce .fi e | .at b ' [ ce
rovided by CHOTE SoTeTIDES 0030 01/ 0B0TE eI e BovLaSEa0: (4 “She vr apper
ext ends t he?2Yav4raePes S1397°F g1 MayEe PERE ST §° adtPR wd 7288 (PR aft ri*bUtes to
store resous cewfddmeonrane waich key alartde tdreriduhey of the Pripinndi eREPPIRNE
construct ors uanshdTet eds nkd sethgated bOSemlekri butes. The constructors and
nmet hods of wrappers are very simlar to those of the 5 parent cl asses.

"set Text/getText" is used to set and ?et ‘the | abel of ghe tJ Xt batsed
conpdnent , whi ch™it8 SPRATE™a TERES elftF v B SRS T T Re 5T oGt &M Wi i t 65

set Text (getdkey(a rejdurce fpandlehpime] attirijatterasor Ve PEX A EERYERGEstfot 10
contai n resiseeee bbRcBaNETERNdxte@ed Thirpnedtsothipiening assngcdasawinhapper
classes, hags, W0, 2duant a48s Vel FiBcPodiBENL A8scdd bad nahnvpiayehi ch

relies only on the get ;I'ext/st t Text net hodﬁ 151 ;I;Qeeélxllrta er_,can store
resource fil%® B ahd Bey” WREF SIPEETTEG “OnTy St ores thé Tabel -1 The
wWrapser' s coimst r (Jbe oengsst Badee b (fhe #oPiH 8iHARetsafitreRey a%ilefid *adPthe

| abel . W t hadgh i ¥atapp e Scongleneale oper sdved riqalileedile. call another nmethod to
set them whenever he instantiates the

In a large applicatiom, the same text (such as "Save") might be
defined in several rescurce files, and different dialogs could ke using

20 different resource files for the same label.

If a translator found that a label "Save," for example, must be
replaced in a given dialog with another word such as "Store," but the
other dialogs are to remain as "Save", the translator must know which

25 resocurce file is actually used to display that label. Translators usually
have access to the resource files but not to the program source, where the
association of the GUI component and resource files is provided. The
translator is foreced to guess at which resource file is being used, which

is a very inefficient, time consuming and error prone step.

30
This embodiment provides a means to let the translator know which
resource file and which key is used for the particular GUI lakel. To
accomplish this, resource file name and key name must be added to the
instance of GUI compeonent as well as the label itself, using a Java
as wrapper class. Oﬁce this information is stored in the GUI components, the

tool can display the resource name and key to the translator to be edited,
or tool can even edit the resource file for the translator using the

editor interface provided by the tool.



20 QU conponent with |label, and this step is frequently overl ooked in

devel opnent. As shown in Figure 7, this enbodi nent extends the Java
Foundation 25 Class's text conmponents, such as JButton 710, Jl abel 70@,0EC 2003
JCheckBox 730, and JMenu 740, to produce correspondi ng conponents TButton
712, Tlabel 722, JCheckBox 732, and JMenu 742; of course, other JFC

conponent s ¥&AHH06 Si il arly expanded. The new conponent sTGHGBSY/%B0/ set

nmet hod for the resource bundle nane (res) and key, for each component. 30
Wth reference nowto Figure 8, a nore detailed diagramof the conponent
expansion for the "JButton" cl ass is shown. In this Figure, JButton class

810 i s extended, S|n a Java I§ gogn Isats gQ The
TButt on cl ass has T he ¥am eJi'tlea e ‘fa c%‘” . g} eg OI’OI a‘?na?mJButton

cl ass, but &Gﬁsngaﬁ%frnbﬁﬁeés“f 6F°IteheesPIé’é"6uF’é€ ‘Eﬂfi‘ﬁo‘f"él FFérrreand( FRSPEBHO*ATE t he
key 850. Thesevialkl aw téetitiansd atdmetipddi reett/gebrhogy aupigmesedite t he

| abel attribhupg Qb SACHaTRLLEN of AGE Pk kel Rorlyt Sink e +d ZnBRCo20a3 WO
01/ 08006 PCT/ GBOO/ 02680 15 Using this approach, the translator can bring up

a popﬁp mend tEHOSE® conmponents and directly edit/translate the | abel at
run tine. The changes to the labels are saved in a log file, according to
the class and keyetTart/gaksaxti nredieat @l yec hahged tdn Yahel @ tih Spitayased

Thereafter, c\émﬁ‘d?leﬁct s S0kt wa&%saprtkk@ehi:gn BREOLNERY er&ghiaa wliass and key,
the edited/ Eranz a}:};}](ed tex ?él;segllaéyggsit Lisshould . be noted that this
0

enbodi nent , ®0n TR T Ne’ |ntrdspec I on ove, uses w apper classes that
are &°part GPPYHE STPEYRE E1F0RASpRI%c Y -on being translated. If the software
application to be translated does not support the extended wapper

cl asses, this approaGhrodihdde, NQindaef esddeY &1adfes?hakacadesAneideerover

embodi ment ngwwge%o 9L dagézagha qgoJehewrﬁgﬁ HPIRO08G! o ttaétrg%m,etpggmxt
JConp th

i nformation onent by creating a "facade” class.
enmbodi ment , "tH¥%ccess nethods and editor user interface Iogl c are
centralized intoia si Aed erddrat ade"stoFagssdunst datk ofmehavd gyt WHsE¥n each

setText only stores the label.

1 The wrapper's constructors sets resouxce file name and key as
well as the label. Without wrappers, developer is required to
call another method to set them whenever he instantiates the

20 GUI component with label, and this step is frequently

overlocked in development.

As shown in Figure 7, this embodiment extends the Java Foundation
25 Class's text components, such as JButten 710, Jlabel 720, JCheckBox 730,
and JMenu 740, to produce corresponding cemponents TButton 712, Tlabel
722, JCheckBox 732, and JMenu 742; of course, other JFC components can be
similarly expanded. The new components add a get/set method for the
resource bundle name (res) and key, for each component.
30
With reference now toc Figure 8, a more detailed diagram of the
component expansion for the "JButton" class is shown. In this Figure,
JButton class 810 is extended, using a Java wrapper API, to a TButton
class 820. The TButton class has the same “label" attribute 830 as the
35 original JButton class, but adds attributes for the resource bundle name
(res) 840 and the key 850. These allow the translator to directly bring
up and edit the label attribute of each TButton, according to its key.



wr apper cl asses. The application sets the resource bundl e nane andk5®¥ name
of the Java U conponent through this facade class. Those attrib € 2003
be displayed in a popup dialog on those conponents and users can edit the
| abel at run tinme. The changes made in the popup dialog is directly 25
reflected to the agpllcatlon U conponent and saved in a log file. This

met hod sol v&9 ¥&¥%ane probl em as the wrappering approachPCHEBW268¢he
advant ages of this approach over w apperifilg are: (1) Subclassing in the

wr apperi ng approach has a mai ntenance 30 over head (new and updated
JConponents require changes to the set of derived corrponents) (2)

W appering incurs a devel opnen erhead1 ton cgh nn esigners ~are required
to choose only fP&M%t HE sBHP*87° aval | ABPE 2 8UI5ET as 58 por PP " iplefent their
own, 35 (3) tYvsepperEchtptal W fHeary edity FEARAERCEVEIehbRE ) &S ﬁ’efbtffrfe etet or
attri but e ndsingee daukhd rbkdie @aCiavednNjponaldY)Lilanccdor2ifidFCo 113036 GbA08006
PCT/ GBOO 02@%;{0) 18s iléé)mlma%tyl\a{;ﬁ@d u§ec@leldhtmpmyapp@@mgt@pbqﬁémnt

i nvol ves ansl ati on attr| utgs_into the conponent’s name"
attridbute, \Rﬂ%rﬁgﬁ ‘"g“t’ﬁ ?ocﬁéi”?n EPASES ti’ﬁf)‘prglac‘ﬁ i90r ovi &Se;’s direct access to
each transl ailthGF%/‘a'faFﬁHﬁﬁflé:exF ssn¢selaviegadi | y expandable (e.g. for tooltip
text translation attributes), and | eaves the conponent's "nane" attribute
avail abl e for ot bershUseSre TRt emoeih@emm@{m'tdaﬁntkbeurel a5SosMeSIsA i ty, "
whi ch wor ks as a_ 10 facade to ﬁ%sgse&a Qnpanen sof(\gﬁutto n, Jlabel,
JCheckBox, JRAMPBBIYtEH) GnEETng nts a“get/ 05 the resource
bundi® narreaéﬁfdckwn beFﬁﬁ)stéa’astltaF?"outIést%"r é°%tt"’6T'%GP?]r’r¢%1t’(9P| 'i—?nPProperty hash
table wth aegesstedk@yes ddtesygert can elremigd WrappepopaeseB Nthisnaidross
conponent s angh et thet b@ecdi@dbel at run time. The changes to the | abels are
saved in a log file. 15 20 Figure 9 shows a bl ock diagram according to this
facade class enbodinent. Here, facade class 900 acts as a front end to the

JFC text cE&RfB8ents 910, 920, 930 940 (and others, not shown), and
assors ates W th Another embodiment provides for attaching the per-component

translation information to a JComponent by creating a "facade™ c¢lass., In
this embodiment, the access methods and editor user interface logic are
centralized into a single "facade" class instead of having those in each

wrapper classes.

20
The application sets the resource bundle name and key name of the
Java UI component through this facade class. Those attributes can be
displayed in a popup dialog on these components and users can edit the
label at run time. The changes made in the popup dialog is directly
25 reflected to the application UI component and saved in a log file,

This method sclves the same problem as the wrappering approach

above, The advantages of this approach over wrappering are:

(1) Subclassing in the wrappering approach has a maintenance

30 overhead (new and updated JComponents regquire changes to the
set of derived components),

(2) Wrappering incurs a development overhead, in that designers
are required to chocse only from the set of available
subclasses, or to implement their own,

3s (3) Wrappering alsc incurs a runtime overhead, since the editor

attribute must be built into each compconent), and



each of these a client property attribute. The facade class can then be
used to directly read and edit the property attributes of the underlying
JPC foundation classes, by using putdientProperty() 950 and 12 DEC 2003
getCientProperty() 960. By using the facade class, the sanme results as

t he wrappering enbodi nent, above, are achieved, but the overhead of the

edi t or funcw)gw 08086 hui |t into the facade class, instead ofCT/GBBYESHWN 25

i ndi vi dual conponent. It is inportant to;pote that while the present

i nvention has been described in the context of a fully functional data
processi ng system and/or network, those skilled in the art wi || appreci ate

that the 30 mech S t esen ent| on S ¢C i
distributed in t } nﬁ)e Mo me’) use usa%‘l’per‘ﬁegdl ﬁ%]%é ent nt Vrogc Sons in a

variety of forms, anﬁ'?"lbh’a’cngtﬁ’el ﬁ?%é%ﬂmi’ AFEFENERF AP F% @Eﬁ?&F‘WS
regardl ess of the pardametlsacrivype ehershgnak dhrepseritngs-mechiaiaprutsech t 0

act :Ja| ly Ca”yl Otlt | t hgrovdist BhQHElageessE%étfHaLﬁ%r%slgﬁfmuéﬁ&lﬂﬁc@b|:fs REdi uns
i nc e. nonvolatll e, only menori es
a%lp)? Iex%ﬁnﬁ % g)é/ {LE‘ Jgagext F ans?aatlo

(ROVE) or erasable, Nenori es

( EEPROMB), recor dabl ea"tty’fb’é“teﬁ’edFEﬁrée?(féh”&sc‘?“lpﬁ'b‘ﬁ’} i §R‘§F pErdbeiesk drives
and CD- ROVs, and tr anmsifissieofrrt yyppermedsuns such as digital and anal og
conmmmuni cation links. 12 DEC 2003 WD 01/ 08006 PCT/ GB0O/ 02680 17 Wil e the

i nventi on has begl[p n%nbt |d(1;ryen§rp1;év% anfiasgeg& ‘?9‘8' L 1ﬁi;e“]‘o%gence to

several preferre ment' s e un ose skilled in
the 3t that3%eei BugFE At ES P sr ﬁf%‘ﬁb"‘ﬁef‘:fibtﬂ mAFPI5ER e d R ARIEEPH

Wi t hout depand iingldmeprs aheetgpey m¢than dfog coperabutdrebyndie mame rand Skey.

Furt her nor erhéde WhddinbRsundessire@dnt hat iiblQespesidd canlat aitht Luetyr es,

functions, gad | anouages.have.pesn 9&@9%&@% Lhs.disghased Leohat ques may

be readlly adapted to other rogr anm ng environnments w thout departing
fromthe scopeof*t tHB ‘ilf‘l‘?/enﬂ?%r‘f anges 4§ EreclaRds 23 AT NE 1.1 fhod for
edi t¥hg textual data at run time for a software program conprising:

di spl ayi ng a userigurber ERGE £aNbed AidtFad skbéSind @xtdrak Cabse widdd n a

non-data, U§QRSedsRRT gk ON RIS LAL:Ofoot N8 sUSEL 4 RLETHACE the gFC text

components 210, 920, 930 940 (and others, not shown), and associates with
each of these a client property attribute. The facade class can then be

20 used to directly read and edit the property attributes of the underlying
JFC foundation classes, by using putClientProperty{} 950 and
getClientProperty() 960. By using the facade class, the same results as
the wrappering embodiment, above, are achieved, but the coverhead of the
editor function is built into the facade c¢lass, instead of inte each

25 individual component.

It is important to note that while the present invention has been
described in the context of a fully functional data processing system
and/or network, those skilled in the art will apprecizate that the

30 mechanism of the present invention is capable of being distributed in the
.form of a computer usable medium of instructions in a variety of forms,
and that the present invention applies equally regardless cof the
particular type of signal bearing medium used to actually carry out the
distribution. Examples of computer usable mediums include: nenvolatile,

35 hard-coded type mediums such as read only memories (ROMs) cor erasable,
electrically programmable read only memories (EEPROMs), recordable type
mediums such as floppy disks, hard disk drives and CD-RCMs, and

transmission type mediums such as digital and analog communication links.



responsive to selection of the first textual data wthin the displayed
user. interface by a user for editing, introspecting source code} fif 2003
generating the user interface to identify 'a software object that includes
the first textual data. receiving a second textual data which- the user
desires to replace .the first textual data froma user input while the user
i nterface iswWBd10890s di spl ayed; storing the second textual Igi(gta in a

machi ne-readable formwithin the software object in place FORIO248P ¢ st
textual data; and during execution of thel’source code. for generating the
user interface display after storing the second textual string within the
sof tware obj ect, displaying the second textual data in place of the first
textual data wit %1t Hée Useenting et aeen pabercelariyhaosecaadebextyal,data is
a transl ati orefefertchecd isédral tpextdiaba datd:fdRD 4. finst,hunmn | anguage to a
second humardsangyiagene 2. The: JBLhQd of claim 1.~ wherei'n tRe™Soft iare
object is a Jocalization file on a conpater”stoP 458 et umey = Mde net hod
of claim1,-Wherel i ERa® SEPYWATE L5B) 8k SPiris apsvecope ifpoinenbvendionlhe met hod
of cladim 1, TRAEREPATThét vbil e wddestbol cyenenaki agcihe aaddS I LALSLT ace.
includes a rfehevionse'ant Aafgubdva hateSO4H @8 ALY, €cheda; L0E. ABLNQd, Of claim 1,

wher ei n t he xsoee:£eds,Lorcoenarating the user interface Inctuges Ekey
associ at ed vgirgﬂ tE_‘h*e fi ?%tt . tteoxt uaF%(fg lgél,mm%n%’?velf:ﬁmfﬂ%s YeCHHE degz¥day data is
t

associ ated W he'“FBeyti Wer¥Pradichg the first textual data. 6. The

met hod of claim11, wherein the user selects the first textual data within
the di splayed user interface for editing by a nouse click. 7. A conputer
system for editing textual data at run tinme, said conputer having at |east
a processor, accessible nenory, and an accessi ble display, the conputer
system conpri sing; 12DEC2005 means for displaying a user interface-
containing a first textual data within a non-data, user interaction
portion of the user interface; neans, responsive to selection of the first
textual data within the displayed user interface by a user for editing,
for introspecting source code for generating the user interface to identify
a software object that includes the first textual data; neans for
receiving a second textual data which the desires to



replace the first textual data froma user input while the user interface

I s being displayed; neans for storing the second textual data in a

Lachi ne-readable form w thin the software object in place of the first
textual data; and neans, during "execution of the source code fort 7 E( 2003
generating the user interface display after storing the second textual
string wwthin the software object, for displaying the second textual data
in place of the first textual data withijg the user'interface; wherein the
second textual data is. a translation of the first textual data froma first
human | anguage to a second human | anguage. 8_ A conputer program product
for editing textual data at run tinme, said conputer program product having
comput'er 'readabl e program code on a ZA&Mter usable medium conpri sing:
instructions for displaying a user interface containing a first textual

data within a_non-dag user.interactign rtion of the user terface;
i nstruct fons, % B8 .?% S télg’t”fuoatr} g?taF%é | rE%\'ﬁ tflr%lrn tsﬁ’ét‘aéxlslpl ayed
i Nt r ospeerPaIpns oeprEr isingf t war e obj ect that instructions desires to

repl ace interfiggtaiisgbeivngr| NRkkandd ansrdineng @odardoteknollydes: tiehfs rast’
| nter facg D R USEed ShieSltioaPBOPLAL B9 dRClselnidlg 8l textual data
ing, for™Stace to identify o textual dapa for recelyving asegond
displayed user. interface by a usex for ediring,
introspécting source code for generating the user interface to
identify a scftware object that includes the first textual data;
receiving a second textual daég which' the usex desires to replace
the first textual data from a user input while the user interface is being
" displayed; ' ' o
storing the second textual data in a machine-readable form within
the software cbject in place of the first textuval dara; and
" during execution of the source code. £Or generating the usex
interface display after stering the second textual string within the
software object, displaying the second textuai data in place of the first
textual data within the user interface;’
wherein the second textual data is a translation .of the first

textual data frem a first human language to a sécond human language.

2. The- method of claim 1, wherein the software object is a localization

file on a computexr stcocrage medium.

3. The method of claim 1, wherein the software object is a Java
component.
4. The method of claim 1, wherein the souxce code for gepnerating the

‘user interface includes a reference to a Java. resource bundle.

t -
S. The method of claim 1, wherein the source code fox generating the
user interface includes 2 key associated with the first ‘textual data,
wherein the second textual data is associated with the key in replacing

the.fizst textual data.

6. The method of claim-1, wherein the user selects the first textual

data within the displayed user interface for editing by a mouse click.

7. A computer system for editing textual data at run time, said
computer having at least a processor, accessible memory, and an accessilkle

display, the computer system comprising:



.the.-first textual data displayed; for storing the second textual data
fromwhich the user a user input textual data object in place in a

~while the user nmachi-ne-readable formw thin the softmare 't ext ual ﬁbg @gd
instructions, the first during 'execution of the source cad for de %3

t he user |nterface di splay after stori.ng the second textua software

obj ect, for displaying the second textual dat first textual data within
the user interface; wherein the second textual data |$ textual data froma
first human | anguage a to String within the in placeiof the translation of
the first a second hunman | anguage. . : '

means for displaying a user interface,;ontaining a first textual

data within a non-data, user interaction portipn.of‘the user interface:;
means, responsive to selection of the firsr textual data within the
displayed user interface by a user for editing, for ipntreospecting sdurce
code for generating the user interface to ldentlfy a soft#are ocbject that
.1ncludes the flrst textual data;

means for receiving a.second textual data which: the. user desires to

replace the first textual dara from a user input wh1l¢ the user interface
is being displayed:;

means for storing the second textual data in a hachlne readable form
within the software object in place of the first textval data; and

means, during execution of the source code for enerating the user
interface display after storing the second textual stting within the
softyare object, for displaying the second textual data in place of the
first textual data within the user ‘interface; '

wherein the second textual data is a translation of the firse
textual data from a first human language to a éecoﬁd Quman language.

_ |

8. A computer program product for editing textual data at run time,
said computer program product havzng computer readablé program code cn a
computer usadle medium, comprlslng

instxuctions for displaying a user inteffacé coﬁtaining a firsg
textual data within a non-data, user intéraction portion of the lser
interface;

instructions, responsive to selection of the firlst textual data
within the displayed user interface by a user fof editiing, for
introspecting source code for generating the user interface to identify a
.software okject that includes the first textual data;

ingtructions for receiving a second textual datal, which the user
desires.to replace the first textual data from & usex hnput while the user
interface is being displayed;

instructions for stering the second textual datal in a
machine-readable form within the software dBject in placé éf the'firsi
textual data; and

instructions, during'éxecdtion of the source code for gengrating'che
user interface display after storing the second textua string within the
software object, for displaying the second textuzl daté in place of the
first textual data within the ugex intefface; .

whexein the second textual data ie a translation. +of the firse

textual data from a first human language to a second hmman language.. . .



