, €3eHDDE4FRGNI HGHTH K 7i ~um-n | NTROSPECTI VE EDI TOR SXSTEM PROGRAM AND
I\/ET$CD FOR SOFTWARE TRAN present invention generally relates
to tools for devel opi ng international use and in lE)arti cular to
mul t ~. - | anJBYE3YEF t war e devebopment. Still nore parti culPAFIGPYRAY present
invention relates to an inproved systemand nethod for perform ng | anguage
translation in conputer software. 10 As conputers have becone nore
preval ent, it has becone desirable for software devel opers to be able to
mar ket their products rifrdshasevipespior m@mdoPmpwx&mnnati ve | anguage
o the software devel opers. In mrgd r"i* ofiesirabl e that software
devel oped in the English 15 Ianguage al Ie tc those persons, both in
the United States and in the rest of the vvorld that do not speak English.
Acccrdingly) many software applications that are devel oped in English are
| at e transl at edrht Ofred&R DyreRORNERGELAN Y SRRakAr 5o 2001ENEoPBeEASS: af

transl ati ngso@téaqfetmr@rt@%mgﬁm plo.anather (Qr. L&t han gne ot her)

| anguage is tinme-consum ng and expensive, Each text nessage, nenu, and
button mustSBEFPaHEFatEd o ﬁlllbv\?"fﬁé’aﬁ%lél"lir&yt)pt@?ea‘l’éset%e”ﬁ’reﬁb]r"éfm The
nost di r ectrakayest 60 39 iFveidssysoes @at s tidie fenrerterpinggiaaavagsur ce code for
every text shhéngicd iR.com@Mer \soStwarag of 25 characters that woul d be

di sphayed to the user, and transl ati ng each of these to the new | anguage.
Thi s approach h S sgﬂvgral a(}g ~ne_pr P mis, hg}a_com use Qf this
met hod means that THe s 15twareecom % BpheciTi tall ¥t ransr at6d and 30
conpi | ed f oPIE%ER ﬁ‘er’ffé‘?ﬂiéﬂ P atfg BBlfe £° ‘FﬁF‘éet erlécﬂfP si"so SRPSEXRRERSET ve
process i n whbs@d hot apehkelansatilvat laamyage hanges ispftivAes devrlogexzodernr equi r es

each | anguagecvehg on: af dherfadernhe Recpdit@deAnda rlacgﬁphxhgqqsh An exanpl e
of qilrdcodeld | abels in J]]avgc %R(Eﬂ icati on s, .sho e nlt?,e% gtaqur g Java i s

anguage be availalb €rSOons ot i
t wo thlngs agp ogr anm ng g 5 orm |n one aspeéﬁ ﬁhva is a

age
hi gh-1 evel Pfogranth A Fandu 8‘@ EnBes §P?i‘ﬁu§rt‘i’éf511 n RRSFLBEBh THVa progr am
i s both corpittedeanliqutergyr agdgret devedkeedi in Guvdsisiabpe dater vamyslpteat f or ns.
Java i s al seraussoby Was-engilsy Jpeatd@r mthat runs on top of other,
har dwar e- based pI atforns. The Java platformhas two 1A1100811 WO 0I / 08006
PCT/ CBOOJ02680 conponents; the Java Virtual Mchine (Java Vm anmd the
Javd®Applicati oﬁ PrES ‘feefrsnﬁfnbrainﬁ%"’etﬂf’%caes‘(f\ﬂ%? Rysiae Tﬁ%" FEVELUMTS"Fhe base
for the Javaaploaefudbarafnehdiadpss tréae vierermsny apd cuseirayhwalabbeesed
pl at f or 5. mEBeagdavi@nAPlant Juatdnamg® BOlck@atib@ of 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 versicn of the code to be edited and recompiled.

An example of hardcoded labels in a Java application 1s shown in
35 Figure 2. Java 1s two things: a programming language and a platform. In
one aspect, Java is a high-level programming language, and 1s unusual in
that each Java program is both compiled and interpreted, to make it
accessible to many platforms. Java is also a software-only platfoxrm that

runs on top of other, hardware-based platforms. The Java platform has two
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ready- made software conponents that provide nmany useful capabilities, sugh
as graphical user interface (GU) w dgets. The Java APl is grouped into -
l'ibraries ( ckﬁg)%s) of related conponents. 10 JavaBeans bri ngs conponent
t echnol ogy Yava platform JavaBeans AP supports rBaEEaH 180

pl at f orm i ndependent conponents. Using JavaBeans-conpliant application
bui | der tools, conponents can be conbined into applets, applications, or
conposite conponents. JavaBean components are known as Beans. 15 In Figure
2, w ndow 2QQ,show; V\t‘_l—IehJatv\éDV:g:lf:QﬂhM&Qa!inéls(@£vé pher facend Gl apbuithong” 210
and 230. Th%se bgﬂt‘tno ns . ﬁ% ﬁate sing a hard-coded Java "JButton" call;
for exanple, "¢bde-1Pne 2 tton with the string argunent "Ok",
creating button 210 with text label "COk". 20 Simlarly. code-line 240 calls
JButton with thehstarggMarsgtine hése’ Ganced Tava péatfong abditisoppr280 onkd h t ext

| abel 5" Cancehrious HAr&d20a3L &8 plasebidene appl heath enlm@lecmusas__onwfd coded
stri Ngs as I n A: ga%re sozf’twa?raéchomplplgent?fthap%rgxp%g *%?tusggulp%ﬁga q_gs eas‘1(.:1c

di spl ayed stri g nust be i ndivi trans for eac 1 anguage.
25 One sol uff dTRehi%seHrobiears 4T evifge B Tléeeﬁ?ﬁﬂaf%r Il’(’)cgéP?Pfgt YR files,
i n whi ch t héibxtessipachgsest hft rafreet gotreneitspl ayed are stored separately

fromthe executable code itself. As the software is executed, the text for

evev\%l glh\e/\elgr di SplA%sS8GECHN LS ShthLE E@@QQIJgQ“Eot @x‘?‘e 34,4 BPaa:'fEZr@t' on files,

| anguage 1s stored 1 n the his manner, the text in
the | ocal i z4FYBR*F f&° ERPOBE° tIF‘éﬁ?%]FJaﬁ e%lla\ﬁf?xﬂ‘otﬂdeﬁ?"gfﬁtr SPPRYEHS - eXE8Ut abl e,
and t he exeéuta@birs-camwlbatcirmpigedior Pregeaced i rivpatends stagr ki nemitipned
transl at ed teed agxeepbpplotatGoty,Sey cofisitd chf@nb@Xt la@ald@ndempbiped
changes, the.CQrsespording entries in the 35 localization files nust al so
be cﬁanged) The localization files may be in any nunber of formats,
i ncl udi ng conpil ed nessage catal ogs, Java resource bundles, HTM files, and
many others. The™uS&gr 4 otide‘Ze?P?oﬁ‘i‘°W RSP SOV RN CHn e s YR iEY2 %0 do
mul ti pl e 40 (¢4TanSuaténens2ioband pitesahese dnt@deidreorraktedr ahilnem hArd-kededt he
t ransl at i oNgavaMIHILHNB084 1 PGHE GRAAF18268Qe 31 ihs Pord0isreguintAXt dnsol ated in
a separate LiLg MLLARL ANY LLI.L.coN SHLL1 QM Lbe bans|al or. Because

this is the cas transl ation ten contain errors which mould not
be pthsent FIEHEYt rooAstErprtihad bedR tBr ¢iED BerEstia Prmetanstset'o

accor di ng t erdahérgcbrHter t23P wikhi ekt tlakels "Faxel 'ap peaksans Howey et tvpae

transl ati onapeibaneh edicreasds poisestedfsckverspiOgh ayhde opehad i10fle B Sdnet hen

be proof r eagd,d-0n QRS ametanhh@acwa@ﬁia%eety% s} }peregerdlxua%p' ayed and

properly translfgt% Jhe 1 Xt':[artl::ntg. e cont ext of the 10 display. Therefore, .
it has becof& &€omion prEct W89 ndi vi dual s wi th backgrounds in other
| angtfages to proofread each screen of the translated programto detect any

di spl ay, granmmargnecsolotirertd tanspaibion ierdnerse dhisepsecondcqihaseons called .
Transl ati oneMeE] fihCalibo n;hleét&_ rbgr{nzwahat laehs b@rdlsﬂ.fay@d ta&@eslaeédl on and
testi ng CyC|seea?‘a y%lrgrg COI’]V%‘_Q{I Oncﬁa it et].pOdis t?]xe SO Wna.rlen S, e:gbur d3 A

typi cal an I"58at 8 burl ds®t gr “Eat’i 6n 1 ht énded

for Count ry s %*1"—05“ RIS, 91@6%15‘&?8/1"")& i’féé%gésﬂaﬁ’ﬂd’ EHidpsTrh*appl i cation to
Conp¥ny B) lweaizmdiamiOegntinywiBcRdef 3R20Fuag€oimparnred wv the fhien ekethite t he
appl i cat i Onmdnfled €6he ftoXc aARYntrdaslabi 0N Olel el 8tdLNalduzalthoit errors _
B30) .  Conpafy., B thuetéacgthqgleT\qné £5d 'e;a&ut&qteecawe tcgegehaotr' PLGLLOT S, 2l d

nmake any necessary retranslations any hen s

correcti ons"FARE %’o“&ﬁ?fﬁén‘ﬁ}‘ ©ACTABTE f‘ﬁé’eﬁr dé’g‘g?r é’ﬁe‘;&f"gs%n'f’?alt h% t:'ﬁ‘i)r e errors
are found. ZHFtASchY diterfared chingetonberProiabniprocesdeseachhstine an error is
corrmct ed Orocalichangerimdendst disansl atahedt)i N TEouRtiy zB1ochhe1ps adyade nMust be
rebui I't and;J epackaged.d Bo RN EY1 R QBiida hehsh&d €5180ys Begause of this)
the TVT pr ocess is nggessg{ﬁl ,an expensi vehand ti me-consum ng 30 process.
It woul d t herersre?Be Fesi T abi %t o pr 891 H& K fieans to provi de additi onal
information to the translator, and contextual information in particular, so
t hat the initialthé n@asdfatoc@niiasri@s fACGUP AV ede@Sapessi bhe toBy daicagieso, t he

costgoand tidmnEedildsedh fofrIME st §SLiA: &R0 henisduced.Oknel-mdated. 35




It is an object of the present invention to provide an inproved tool for
devel opi hg software for international use. It is another object of the
present invention to provide an inproved 40 tool for nulti-I|anguage

sof twar e deV@0ypHEht . WO 01/ 08006 4 PCT/ GB00/ 02680 |t i BC/E€BOIAAESOher
object of the present invention to provide an inproved system and net hod
for perform ng | anguage translation in conputer software. 5 The above as
wel | as additional objectives, features, and advantages of the present
invention will become apparent.in.the follo engldetaltiwuq klmpo

orme t 1so0lated 1n a, separa

descripti on. "FO A Trore efficient translation process 1s e possi bl e by
provi di ng a°SYSTeM T MEehTd s &te™ pr BYFURT 1615 PF oviEdTatg: I"‘&ﬁg‘if&@%latti‘%{hsl ators
wi t h cont extwiill oftenorgmeironrfoge whhheh twexld hot e dreasrs!| af ade tFhesleransadt or

i S present eded bibicacgpdpfirhadneUSRhsidtl6f faacainy thanhasacb:angnagesn eadn can
t hen % nteragtively translate each text |abel on the screen. Because the 15
translation 1s performed on the text in the proper context) the tine and
expense of Translation verification Testing is reduced or elimnated. The
ability to edit ¥dveveregbe Wiratilptichelsappidledt eath Esreaeiievied Phggratidirng an
editor functiacicn hbe SehtvEpeodEPRld eatdnpirel tisel the Eamhi1d®utedabgl in the

appl i cati onofoi;eﬁ,paegblgﬁdaa,k@s%aezg} ltegh hile wid @e,& %@etsagfaoﬁtéﬁsgywee 20
bund] e nane”_ an 'fa‘her ¥°re itor is activ he text object is

i nt rospect ed ¥ ayl t s Source l&af‘aas g%ﬁw"d‘et‘f?@m?nr Sﬁasﬂté‘f rtc’cliiﬁe edft AT St ext
directly. Thethséiﬂ*ééwdéf a1 FPEhnnevess tte refeat rech ragrsirarf ghefor | ater

use. 25 Accordhisigfley f:dogripr esentedcnugntipnapr gvirges, ar@h&odrielagdht i ng
textual data-fQL. arsqf thahe JALo0naN.1 e REISh MG on VeSPEAYENG A LifsSt textual
data by maki a call to a software object that includes source data

related to the first textual data; exam ning) in response to a user input,

the Software object to identify the source data; receiving a second 30
textual data, corrcegponiliangraneldthen fand Itestiewt cialle datendify am @nusetonaiput ;
storing themsfcandstexivah data zn a agaﬁbilnemﬁﬁaﬁa\bl SochesdniAcorddyng to the

source dat abulqgg tQL %Efﬁgaggoéx Dr?ﬁe%ggcpggr \tl(i/ﬁ %9 lih(?ﬂoe;l : Q\Tthl. agg gf t he first

textual data on ut er machi ne- read’aB’(e formis

preferably polaclkﬁ%eil f“}daf‘F’c?ﬁ [n| @g‘&r‘lc%{:lff‘brfﬁu@é‘?a%}i Br 2§62 T8 di U "fRe B35 second
t extdfal dat &840 pfefrarall yild theanstegbionhofarbhicationsto testt ded adat a) and t he
sof t war e obieebldcSoplefl Bitaklayishad Basd: &ORPAIIENE330)ThecsRUAE S @At acahse My

i ncl ude a rRRELANcE; [ 0A JAY2-LESULESOUND! 0 g alSQ M dncl ude a key

associated wth t fi t'ext ua user I n the exam ning

step i s apt T‘V’r%nsr%ﬁﬁmé‘sc 348’k PN TPEPOBEBE B F%T’? BET 0560 I n a furt her
enbodi nent te3Ppr eseMt YPAVEBIREE TN TIeOV desilane guputesrors are found.
25

According to this conventional process, each time an error is
corrected or a change made in translation in 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

30 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 possible.

By doing so, the cost and time required for TVT testing can be reduced ox
eliminated.

35

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

for developing software for internmational use.

It 1s another object of the present invention to provide an improved

40 tool for multi-language software develorment.



system having at |east a processor, accessible nenory, and an accessible

di splay, the conputer system conprising: neans for displaying a first
textual dat gduiopgki ng a call to a software object that ipelHffR.agurce 5
data related to the first textual data; means for exam ning, 1 n response to
a user input) the software object to identify the source data; neans for
recei ving a seccnd textual data) corresponding ~o the first textual data)
froma user input; neans for storing the second textual data Zn a

machi ne-readabl e form according to the source data; and neans for 10

di spl ayi ng the SQGO&dyQ@)&&%Lr dafdci & Phage.Lhe ﬁeerttllwtmt@ggt,@ aglata on a

conput er dIS at%/ hi ne-readahl e for refer
| ocal i zati on g S Séemcéﬁ%ﬁ‘ %rogg r5GE°TeaT 3"*“9“? e%%%%%ﬁ“’t pu(ﬁ%{ ais

preferably aFOIf‘F"e?ﬁSI ation of the fi rst textual data, and the software obj ect
is preferably a Java conponent. The source data also may include a 15
reference to a Jaya a&@»’s@ué Q»%lbldgdéd@ltléﬂgl @L%tm\é ietude, ankeyvassged at ed
with the fi rot, text uaIt a, e yser | Dput_in tlnetheex or’g_llrol‘lﬂr]}1 step is apt |y
a mouse cli &k "1n°VEf % lf’ ntﬁoenrmerrbo RertPine: present i RVentTon provi des a
20 conput er YBrEGramASPF LT havi ng corrput er readabl e program code on a
conput er usable nmedium conprising: instructions for displaying a first
textyal data by mBld-B0@i&dht thnaasQht Wakes:0b} atte bhaivt HGLULRS: BAYrLe

data rel at e%ggpemt hetwsgndt ;Kogugr{! fgfag;@mg%& ﬂ%hsé‘%in%f at%g%ghng) 'n

response to a user inp our ce dat a;
25 i nst r uct iGA*FEH F’éfé’éi"i‘ﬁlﬂ‘g £g* SR JrTd* té’x}f%éira’ﬁé?%?d COFK%%WGFY‘P@ td the
first textuakesated witlom wrapkicp! iusputinteuiscy dettihonmst odrengtagei rgrtdae second
t ext ual dat aném iatdrachiveey teatakdeee{amr fﬁbﬁcwédidﬁgtﬁe()s&ﬂ’é@nSOHéd}ﬁsd&ha; and

instgycti On%rir%rla&oﬁpi@}%{kgr&é&eoéQQQ'EQxé %téﬁ@pz‘iﬂé@ c!nﬂ;em: AGRe Qfind REg T 1St
textual data on a co ?t vB J %g é ereadabeformls
30 preferablfFar ocaFlazné TOR" T o‘;h lﬁn 51 lnf’elrs 5t OF Y& nedM i *rhe™econd
t ext ual dat ab’rlsltprfef edgbine ae>ttr‘a=r$§%lattbeﬁpe¥ cphienf 15 gebiewsd aladdirdazn The

sof t war e objeetdori Sinptefhetalbhy saftdhava appnpenientitsdie Sudhoexdataaeray i ncl ude
a reference o a@pﬂ%\A@iJne&OHE&%dbﬁh”Q'l%d@QQm@ﬁYfﬁLtﬁl’cﬁl%t L-.Iye%kylé @QJ.oldg@e a key
assogj at ed ¥y| tcﬁ the first textual dattié‘e rgrf)e user exam ni ng

y

name and by hen Lor. 1s a tlv e ghe text 0. ct
step | s aptly a nouse ¢cl1cR.“Breferre di ne ? dl’ présent “fhvnei t on
will now belﬁe‘é‘&F‘fsBéEFeSyf‘Waytsofm’éﬁ%trﬁF% i) ;FhwtfﬁnﬁléTCEr é"’rftédlttot‘t‘%ée"t
acconpanyi ngixhcal-nge errrehidebr i4Gchen \WBe k(08006 tRETEBORLORIC8Y Badargure 1
depicts a date processing systemin which a systemin accordance with a
preferred enbodi nent of the present invention may be i rrpl enented; 5 Figure
2 is_an exanple of a GJ display with hard-coded text; Figure 3 dep| cts a
bl oc®® di agr am of ¥ FFZASY &FF Sﬁe%ﬁ“?a XA AR PpPEEEE S BREST cﬁg Y a o
convent i onaFeftheds2 20 FEefifreredriogram.browkidinagramiering eridmnst ati on and .
testing proecessal RaaLepraangeawaih @ preetentedbgsmotiatenicladest bartaivent i on;

Figure 5 depigt §elad@e@&@mleeflqétacemaldaa%pl WfarkiS N1 Jxa\easgos%@@%caeugéxl es, in
accor dance V\A th g, preferred enbogg nent tl?% tthhe [ nvegtl on, Figure 6 .is a
r

£ b
bl ock di agr &M 6f an Tntrospectton t'6o 3 Toftwafe’a pclel CAPTOReTR

accottance WrtH2a Ppref é‘PrrreEPOe‘ﬁ’dtSdF?réhT f4¥sk he?‘tluﬁlc/e‘ﬁﬁ oﬁrO‘fFi* e irPepicts a
bl ock di agr amrohg ahd saeaonir epesl ch@ssn ianmBigcecerdanc gom bbcadpreterred
enmbodi rrenlt ode LHE-ck WAL 108 dlEﬂtﬂgy{r@ Bnd ge@ngweetmt &lched gi%ﬁrm@ ? Java
wa ;
 APRET €L SR AR RIS, W LD B A Uk 2L D et o
form is preferably a locallzatlon file on a computer storage medlum The
35 second textual data 1s preferably a translation of the first textual data,
and the software object 1s preferably a Java component. The source data
also may include a reference to a Java resource bundle, and also may
include a key associated with the first textual data. The user input in
the examining step is aptly a mouse click.

40



accordance with a preferred enbodi ment of the invention. Wth reference now
to'the figures)y and in particular with reference to Figure 1, a block

di agram of {o@pbgoer 0CeSSi ng systemin which a 30 preferred enpodiment of
the present invention may be inplenented is depicted. Data processing
system 100 may be, for exanple, one of the conputers available from

I nt ernati onal Business Machi nes Corporation of Rrnonk) New York. Data
processi ng system 100 i ncl udes processors 10l and 102) which in the

exenpl ary enbodi BBN rafche £athoiOBMEeheGrétnk eMRbndivA p3ov{ded)a CAGHRS: | 03 and
104) 1 €S PeCLiyahyyathl Gl Al COBDERLESL | Qcctegglrmgqneaoaysamm%clﬁ%@me

01 /08006 PCI7 GB00/ Al so connected t ystem% , I.S system nenory
108 and Pri MR 2 Host™ BITRYE T (BB C?‘Qp“% | P28 oupl ‘Efpil%’@“%d‘sfﬂ% to

syst em bus Xe8tuai edagyifygmatitas or ce¥langfeorpitivgrdabiectr gnsattciwies fqugas one bus
to the otheratd reldtedexectnd atysrepbadiraaty; deind piroeemShitg, SiEStedvoh)

i ncl udes ar Qghal Qléezs i pt Sle ;ééwggng tcgd:ot Qdénltgf)bgﬁe %»’.‘I’ggcer @zﬁ:g.l aneggs user
interface |r}fOX| nation for d Ondt% evice

such as
nonvol ati | e *8F 6F&GE 114, W5 eEN ’r‘rté'%j/’ at§ hcé:'rrﬁ %“am“’vé 3%\ cextual
keyboar d/ poidatd- nércmevmfer BEBYE wWhEats ffm“ys‘fqifeil%&ée aﬁeemﬁ/émﬁuehailatmﬂs%, a
trackbal | ) orciihe-ddak@&zleaf@ncorpethetkovkie atudcadushr anStrgadartdz Ar chi t ect ure

(1 SAY, bri dg%ﬁ;?ﬂayirg Lﬁeosbéb%dlé&tugiodﬂéBlé%Zaaé oalt%e ﬁ@g{le&&@ﬂlt&tmn glots

124 via 1/ 0 bus l:er Zdlspl e exe Igr%eema rllerrgggdag | n F| ure 1 |s provi ded
solelyfortﬁep r poses Yof" exj1a|n|n elnvenlon “and 0se skilled .n

the art wil Il°?aéﬁ6§"1ﬁ°2efltlﬁé1“ ﬁlﬁ‘?ﬁ?‘&% -vaﬁ‘g&t PoHE™ar §h5p6§‘§inﬁl EXtHt B2%en form
and 15 functie@refé&Eably pstansttidated preotessi rrgrsaistiem. | H@ rheghdftahso

i ncl ude a coppaet 1sdip§i(fe5:@ﬁq erﬂaya %Hﬁnﬁn( CDI'I‘MHIQE di'tQ'Jl@J) m\é&/dﬁﬁlﬁﬁes‘g
( DVD).S dri Ve’rzﬁer%;?@@ocar Qgso%¥9e gu%egaka%r ltsg yn#ﬁ*@'?hg egrha(?gsogptt Qnal

conponent s Such vari ations are believed to b& 'he spirit and
scope of t h&*pt E8erdt *TnIBHtFbIT* “Dat T Protesdhg 8t éﬁ‘?“f@‘ﬁngaﬁaest fig

exenpl ary fi2gtives "2Osheldtk-are provi ded sol ely as exanples for the purposes
of explanation and are not intended to inply architectural limtations. In

fact, this nethod, aad a3¥§£t‘?1£f} %@@oﬁﬁe&aﬁhé ¥r§é1§9tl%derft%n U3EviQls any
proggéarmabl eor%:o nput er rs¥ . g\]}c gav g wor k to1; sga €S, on whi ch r§oftvvare
appl f2at i onS THT" b&*3WER REEF 2B ARY TR 11 AR 55 8ﬂ "6’?8%‘1@53 for a

sof t war e apPTRV&ET gAckls Topri SetProfinonwolnsheasssons| frrt AEspllpyisy pHase, t he
human | anguageruhexdats oy ddren@pptdioats ans&Ethameasoieextthet arenidss afoerapt ur ed

intext filag.anddehi \sexrﬁedfixgttéea@%la&yas Lgrcr&crtml a;e QRumid RS €in
transl ators have n(% seen Ilcatl on and ve no cont ext ual

the ap
i nformati on about. the actu f‘p u$atgh('a3 RS Pkt Bai lnd;emflrfg’ngqeats%ﬁceﬂ?ﬁ% t he
t r and? at i on IpFGEEsSRF SPr b‘VCEI’é’s‘P@rﬂ SeIPOrteptgtedatto EsTPIRIIPRSSe S rors and
to vali dat efitrr teans] dhed fextz ushe igpconthsphaseonsTfanskatingrehVesdcbadat i on
Testing, istpanbhordxesd.in35 mzmnprﬂaeaﬂledf&mb&dbfmag ol P b6UrRS daB; ana

translation :ngtqggél%np%o@lc{lgma@gng} Qge %%M dopegcrtu Odgt?ar 93 tlgge )F‘]\Q: Qh9§g

the transl ation grocess his’i s acconp %‘ﬁ] provi trans?at or
with direct "BERPEXPEAICY hISGTRIEET c?ﬁs%r‘ti‘éfutmt ‘I"fé‘cf‘t Ti‘éf’?‘f“ge F‘?afﬁgjfealf%’ﬂ‘ ins a
resub?) theregisrillvandodd)irsmenciodsum agomiAkep tseagsaredden + eBreC eekond

el i m nat ed. textual data is preferably a translation of the first textual data. The
software object is preferably a Java component. The source data may
include a reference to a Java resource bundle, and may alternatively
include a key associated with the first textual data. The user input in

s the examining step is aptly a mouse click.

Preferred embodiments of the present invneiton will now be described
by way of example only with reference to the accompanying drawings, in
which:

40



WO 01/ 08006 PCTI GB00/ 02680 s According to the preferred enbodi ment, an
introspective editor is provided which allows direct editing of the
interface cQyf ks by a translator) saving the results nsl ati on
inatext file, ;a\%!lch 5in the preferred enbodi nent, is géygggim%ge@ource
bundl e, This provides the translator w th necessary cont ext to perform an
accurate translation, and so the translation can be nuch nore accurate.
Wth reference now to Figure 4, a block diagram of an inproved 10

transl ati on and tregideny dap0LEeSSH datL pEcheAdidgOsyishen phefhetk adswebeodnnent .
Conpany A, a%@tcﬁgce ulgpungxreyeﬁed%t@t%ew@fao@tplgrgatatowentl%adrﬁa@ for
Country a (4l ; xt Conpany A packages and ships the application to
Conpany H) |I'88a¥685W Country B (420). Conpany B will then execute the
application to test for any translation or internationalization errors 15
(430) 5 Conpany Brwgdrde 2 Hemmdexahyle best iong)dimdtae wny Harénrsbat ket errors, and
make any necessary retranslation (440). Unli ke the case described in Figure
3, above, because the present epbo [ 2nts a Ot-f‘{:an att129n3| atL [ ons to be
performed in cont&X¥ “ahd BtF &4 T8¢al 13y oo B EaR inedratdl y ret est

t he transl atfreeRes(AFTOFiG) th 6Rve_Hrppi H@t*’t"ﬁ% pr oduct back to 20 Country A
to rebuild first. As a result, the translation and testing phase is nuch

nore;efficient thafraccordi Bgoctkodicagn%eet i20B8dns HRABS anﬂteg@tﬂgsl@ﬁoctss ES

possible that the testin . QUL X B | yveal other errors,
such as pr ogr Fanm rrllcge S?Chb? éns, ervr\,ﬁl cﬁb%tre not cor rlegtné Y5 in the translation

problenms. In this case) the appl ication is shipped back to Conpany A to be
corrected, as inFtoweentewival Pprocessest 3 AVTadewldanemowive: sepera

enbodi ment s sdesgr ibadcdrasienyi thhe phéarstakasoandnt @Ctralihyenexagut e t he

sof tware application which he is 30 translating) and the disclosed

enbodi nents provide means for the translator to di rectlx sel ect text from
the screen and eBTT=Ft® i'h ¥ B8Rt FRE"*"BRE Al T HB T TRRJIAt o™i % S8ETa5T I y
seei ng the applicedirrolr ascarhwmcendtbseprrsiierred ethedineansifaticonsveantidnibe nuch
nore accurate. WO 011 08006 9 PCT/ GB00O/ 02680 I n use, the introspecti ve
editor, accordi ng;d@e tNgelkef eartﬁ:@keamglcymrr@ptamé Regaentedsas, a " pop-up”
edlt% Wi ndowt acconpany the t éttn.btdg ebg {@.{‘1 . eng oV\hen the text is to
be tfansl at 845 FHE JAva ¢onponéen ™ ¥EH s introspected to
determne its source data, such as 5 resource bundl e nanme and key. Wen the
transl at or sel ecronurdha text nogndsrdi legr dizgparupt W fdewiaprel spdswyed, and t he
transl at or atddragiteewithhe pirearstatbasbat fonl $0End Ratenbitint; 0dha The editor will
close) and the translated text will be stored in a localization file, which.,
i's elther inanewfile or by overwjting the original text in the original
file?®10 Thus, tTFEDMpPBLE T PaMSFAIF B RaY BB p&FT6r i I t he cont ext

in which t hecdratanss wiith| 2 @appleared amiddemedntnef]l thepphyegbtdron. I n the preferred
enbodi nent, a "ctrl-alt-shift" key conmbination is used to signify that the

di spl ayed text I@ttloréz@régcartﬁ,batoedhe ethgnﬂlﬂ?atiamldwtﬂ $ef:5played,

by pressi ng, ctrI-aIt S and ht -clickin a e or other
poi nting deVf ce™6n*a tglxt | RBeT2" ° g éat i%p e'ss’gngt fé° err“alrflsldmt CBre i ndi cat es

t hat 3¢ he t eRTeGeBlRd Shgdingnp ety F%ste&ﬁ@d mmﬁlté‘tﬁ rof bwwabweatd@nss and t he
transl at or _dancgﬂt erbame\proesdsiay tsesxtehxquonmay bhefedetoplav ndows dAken t he
transl at or e&ptttéyssmd1aﬂleefﬁaawntteﬁtatt§1a$tﬁamszmatmnet Wk &radS& oBY

directly edjf] a,gg WDg ekt ELATRALS, ), Lhe. SOT4RLE B0l LGaLION §,Use!

interface, rovi di n {o the translators, this can
elimnate th T\’)“F‘ Hﬁséheotex‘t"ﬁéaﬁyr %Fﬂ?&ﬁrﬁrﬁﬁﬁﬁmﬁcﬁﬁ% *Petfiict r?ﬁ"tl me 25

and & rors. (L2) caches 103 and 104, respectively, which are connected in turn to a
system bus 106.



The editor is referred to as an "introspective" editor because) in this
enbodi ment, it utilizes the introspection properties of the Java

pr ogramm ng@l an@gage to view and edit controls with "setText" and 30

"get Text " nePABHE Wii | e some aspects of Java , JavaScri pRCT/GBM@8Rans and
ot her Java-related tools are described herein, other material is avail able
fromSun M crosystens, and can be found (as of the filing date of this
application) at http://java.sun.com 35 Each Java Bean conponent has its

own features, “pgl' Hd' (19 de § rJ%r%Fé% &'1;%@10'39% S en HUEY EHY Sna BIERS,f eat ures

can be exam ned er by a process khown as i'ntrospection. Beans
support int ?%p%’é‘fif’%rfp’i”ﬁ Hﬁ) vv‘?i?slzz 3161108 0YE 18 BTFYFEBob02%80 2 By
adheri ng t orspeend prd/pulesnsfopuimg &g adepgartpatst &rarsenanhen tnayengthBean
features. The tha@eRRaARSs < LASRECIRE oassiexXaptw@sideanaulier stfipses design

patt grns toaﬂp\?gxo‘i%: c§%@aé£%£LH/%5busTPﬁ | AL OSRECEAL Qt@?écéemfgéna@{‘ the

core reflection prOV|d|n net ho and
event i nf or it PO tlﬁ°a P“eﬁlg?%"&l eé(hcelsnf Pt |n8ﬁv°&?%1’sl§’ "ﬁrE%ar]ilT 'nf or mat i on
cl ass i npl eveishonayhee Belmf rdiek dries f aed keyhoBeH®BPHItd e [dg8sceekif i eichy | sts
t hose Bean hs8atid1@8e ahédnvatodd)l heudse £xposeslilt oopps i1GR | @fe uhdedesa t 00l S.

Proper i es a1.2.2 BeaR:5 RARCAK ADLR:ARC,BAY) Ok ghREACkET] sLhes.Ghat can e

changed at deS| ti der tool s jintrqspect n to discover its
pr Opg)l‘tl es, “End if)orsIE" Cﬁ%‘éeét%r SPeTti FSHF or E nani rf alfs g?za 15 Beans expose
properties so they can be custom zed at de5| gn tinme. Custom zation is
supported in twirheessenplByy USbod)mpito pRsvny iedidwes] i6rpdoyidisl sigehPrier

sophi sti cat gd BeaBs&lUst Qb ZRSinBeRANInHSe: SVEIM Sndh sﬂmmi Gadne Wit Bigt her
Beans. A Sean thazte \Ar{aa tsum:[apour eca%l ryte:l.o =) %ng SpogglblllLStbgBAe )an%O regl sters
its interest With the Bean that Tires the event source ean). Buil der

t 00l’S can eX&TFiE a FBEARSEATGE dSRET rﬁrﬂ‘éesﬁkﬁgcﬁy%\?‘éﬁt"g T4t a%é%trfnﬁld‘r‘?efi re
(send) and edwirett Atskcagrdhearid] eempredEPROY) oPetigil 51le Midteoedials| E¥PHeAwet 0 save
and rest or ea tbeid cSiAk aLANGCEsRAKYBY’ MR HlaRgRJothe Bail Sofdll OfRbEd@Es. YOU can

save the stahe,of 119 H8A0 3001 ERLATE, bhakofRal AL, A, L aLAT JLEIE,: BLOPErtY

changes intact. JavaBeans uses Java Object Seri al i Zation to su port

per si st encePT Ao aN Bt 18t hPa5® AFRCHFE M FYEFBMC tHEn LFaPE Rt ol ™= hd can
be 30 cal | egklfr gre cirtheideBemisloprs @xgurlept fongrrenmivrosarent explanhbisgharBeans
are desi gnegket fiodbendender s4 Qaghprditideral 0ohiGacidhd. Key APt Sknideakixdang

support T o eVenkoy Bk ACLLL 85 aadianekol st aee, Dayadhann designed to be

gaé-sl-ll leéogigg%‘*’an Qxderl[;g\gogg of !ysl’tl_lélgsa;no rwggghagmware app 1cat10ns canV\Q 01708006

executed.

25

R 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
information about the item being translated. As a result, the costly and

40 time-consuming TVT phase can be recduced or eliminated.



11 The Introspector class provides a standard way for tools to | earn about
the properties, events, and methods supported by a target Java Bean. ‘For
each of tho%g tﬂ({g ki nds of information) the InLrospector Will| separately
anal yze the BR3KHB%:| ass and supercl asses | ooking for eit FETGBORRSH cit or
inplicit information and use that information to build a Beanl nfo object

t hat conprehensively describes the target bean. Introspective Editor for
Transl ation |0 The preferred enbodi ment provides a nmeans to use class field
values to allow the translation of software text. Each text label in a
software display s stored 0 In_this enbodine t he
actual text to beA aflédtllng e Qhe n" % SFreexa"pJoglmeni’S 8 AOF°Bateon,© |lé6rn6

har d- coded bEﬁOVP%Edst’}b‘Fédalllﬁwsadﬂfa%Fé eFiéé’ortifr E%Bﬁﬁdt“ée‘ffﬁé%tlcP'z%tﬂF’bﬁf PYl2e. Wth
ref erence nowaneldEbgurseving eirdresvanploe wk buhtividmbels tel nifedi wpkayed

usi ng sJava r esQut Gee AR BRrddE n&ROWY. a | favh NieSolEicgUhBa1aM NERW 5300ides laOwWN
wth GU buttons %GL:O a@ﬁ 230, .. Not e thgt thé% 1\1\,1mr;gloéy‘\:/cgorresrpangr"&c_;L 140 X\Adndow
200 of Fi gure oweverry atton 510 IS created Using a Java
JBuUtton cal | 5550 WiftHaFEPef® bo "ICRESBUPEBBAM . In this exanple, the
command "JButtoa(rea.get9triag("OR')) 540 creates a GJI button, and | abels

it by doing a res@ufGRsédehnBe [nBRkBPrigare 2, the1ddXbidshal o8haul-60dad espond to
an " QK" but tQ:Qn YAY& Eﬁé%%@&gfgéog 552§cc%§§1 QGPA %@%rgﬁk!r@acgtb\é%m(enés 530,

and an English |anguage referéence file 1s_s 56 0, entry
580 i ndi cat e"FRM *t HE“FERt 1 AR EL Ry ebé‘ﬁb‘ﬁ%ht SP%HC"“HE“‘ Hﬁftdoeﬁ fE o
Ther ef ore, cewRENAE5AALT elt*ds EMEY DHIPLREATeRI INH THies tteRtarbicasionN\er e t hat
in this exan@eanyf 8r ibheresalkecainte} ar i42p) . bubdpany MaRES el Skowr: ki upper

case) and butten..text Lahst Sfoﬁra%y?@:aﬁ&%\é@od Br WX &2 € AR811 2ac M QQJ:;Q@OOG 12

PCT/ GB00/ 026 Sim|ar JBut.toa(res.getStrin CANCEL")) 540

creatc%s a Bhttcc’"‘pa?a%é queﬁ‘em BYF d8THET 2 "Pes 8T tra’fﬂfigl(;f‘oorlfu’bs ‘for the

text that shddl ‘EPkéo%’Weg*thﬁEFrt}’oreéﬁa“S@ANeEL(“Bht Pahike| Hhef ¢3se BEOriteAtiny 570

i ndi cat es t heilgutde, ta@xte t hadaueonrhe ppestts dr@odimenGANCEY" tHaUt ta@RldtSols to

" gnce: " Tt&r géxczeane@ﬁmmxél?agdcgte@tde@o%@l chabprs 5§01metdhateh§ ]Eert £60
nce t he .act ua rre i t. ex |nt res ce file

can be anyt h| n §ﬁéetran51am§7 (égﬂl 'd reagt H%& ttb %uCt aCQ\Lftm ch woul d

causé®a butt‘t?H“‘t%’b%ltédmbStJd’pf“Es(’i bésct &5t e"\?ér‘ifat‘f]r?él% HE5529 was

execut ed. Orheeririgenuct [ticse gfpE oaeh ther potoxdird 'tedopenBinabuierens, but 10

may be used to | ook up any displayable text fromthe | ocalization resource

files . Since thesre3ow ce. fikl R3.8hor&.thetaxt:dohe. displayed sagJava

obj ects, the introspective properties of the Java environment can be used
15 to al =ow FHEYLP §I%ﬁr8t$s FH ARt BRI ER P LRE S p Pt FafT D Aot &XEEPhg a
pop- Bp edit o/ theherroshatipoprrapteaei t & thss gets.vabedprlicefarTaet slvabéd i s nade
to teh targehcobjpecimpamhinctd betcdrnstédeapriesentedtexialt grdebaseedi tor. Thi s
text is 20 displ ayed to the translator, who then nay edit it. After the
transl ation/edit Lonpl ete ttheverrlgi/vete b <S4 rcg edr]wtrhe ohj ect using a
set Text call. Fi nalal dtﬂ B et e new is stored back into a
Java 25 Rescﬁi?’t?éBEﬁfdr’éuf peeal é’f%&ﬁ éF’? sPﬁ"é”’%BfatPWh‘r"ét‘ePﬁ‘pt’lPéat*ieohs can be
execadbed usitmgndlheimapdinhi €¢ objceotes)embhilicianw brovtihemesiroiot ke t r ans| at ed
text on the ﬂéhﬁﬁlhfﬁb 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.



Wth reference nowto Figure 6, it should be noted that) in this 30

enbodi nent, the introspective editor 610 is a separate software program
than the applic glon 650 that is being translated. The editor 610 contains
the code fo %@‘ %%t r ospection Application Progranmmng | nPelFBUO2API ) 620)
the Editor GUI 630, and the File I/O system 640. The target application 650
stores the U bjects 660, which contain the text strings 35 to be
translated) in Java resource files. The translator is, in this enbodi nment,
si mul taneously ruynnjng he pld, cation nd i he | pective
editor 610. V\henliflhes'epo%- ulﬁltt tcc:)trwlgs dlﬁged acc|$§§;91 ?troogge&l \ferreec?jl tor is
retrieving &RE°CEMEHS ng® tPﬁ“ese&E)edoBf o { RO PP EHET tdrgR t%pfﬁlc‘i"??éf‘? gfie 656t WD
0l / 08006 13 tdaw=a tW¥rappesd - APhePCR¢ CBOO/182680e Amatdiared. nplee Arvst adipgnent
acconpl i sheselftRaseTene @BLEXE Uigtk rdspaftsliatd @fkmiRS s Sowles Clatheduabque, but

uses . appeL..cl.2s5es Olanlayh W, Chasses. Java.tannet. £LAsees. all ow the

al, |
programer to ap"” a Java corrponen into a new conponent F¢h™has all
the attri buteéét‘tff PP SEPYNET SCTBBTRNE DI CEMELOT TNt FRERF deexpanded
attribut es_tiénsThisl eefodldmmemt bxtitends THawditSwi viglcawponend $heuch as
JButton to Sk@ifaded €6AULLA buRELRaNaR Aichiikhuie and, awkey iBadmnad tiki but e

in the i nstance, abjects, Jhe.sxtended commenents shilkeqmal, GORBL Uctor's

with_these attributes and met ho hose attribufes can be

di spfayed i A3 poPupH'aro r%’fflf‘ﬁlé’ ™ EoRPEEHt %mﬁﬁdmu'éléer SRS 681 Y hRe
| abel at rurfheBuErereyitherreRangesrenbieliaprt+@cpipup dialog is directly
reflected to the application U conponent and saved in a log file. In a
l'arge applicati oem tﬁlbepr%me& %m{lw&h AS ctSaVer )shmtghmeyb@m@@imgg ks

several resour ferent dialogs cquld si.ng,.20 dlff ent
resource fil% esggg)rﬂtgﬁlfysghrre fbeTs o IR ¢ ra%slt%%or nﬁlna e?ha{ﬂga réteoeﬁ7r
"Savés" for véxdtple itRisYeDhely eptsérd "Firiaci- vt tdi oy iaht Kl e eheér wor d
such as " St etey s tuse tdreoQieharoidimb oipyrar, eod @ texypiapensin” Savelsplahethe
transl at or nuUsts1kOQW; M1t s25mak eSRUESE fdik€ JsSt@GL Ltarkﬁé/laue%?d A0 diSpl ay

t hat | abel. Trdamsl ators aI I nshlage agcess,.t ‘; h xt %;j ugg il es. but not

ow_opens, an or Can into
to the program soudrce, ere t € assocl at1 on nmponent and

resource fi FEEFsWiPoYi dden "F’ﬁet‘fal“a?“?stPét’ﬁrf’i%S‘l“iﬁir C‘E—?’G Y @‘Ei%sés &% ch
reso@?ce filferifetip® nege.used, which is a very inefficient) tinme consum ng
and error prone step. 30 Thi S enbodi ment provides a neans to let the

translator know 'd?t . de 85 QUEEG T il :} %eq{@d MALER Keynd §?l"’1§’§g"- .80 406 Pel

particular GTI [|abe 0 acco resqurce nane an name

must be add83°% d"tHE T sTHNRe B3 VléUrg Eaﬁfﬁiﬁﬁetﬁt thesUARRFTATRES t AR %té’f’dl tself,
usi ng a JavaasZligpigpperhe|THEphadneé thhi trahsfasiemabionss s throredhcirs three GUI
conpesent s) atdhertael. can display the resource nane and key to the
translator to be edited, or tool can even edit the resource file for the
translator using.the edi tor interface proyjded by the tool WO 01/ 08006

14 editor is re ed to as'an rospe tive" editor because,
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, including its
properties, methods, and events. These features can be examined by other
Beans by a process known as introspection. Beans support introspection in

two ways:



PCTI GB00O/ 02680 The wr apper extends the Java class in two ways. One is to
add two string attributes to store resource file nanme and key, and the
other is toyRffMkde the constructors and nethods to set/gg
attributes. The constructors and nethods of wappers are v%?);/zga mﬂﬁoar to
those of the 5 parent classes. "setText/getText" is used to set and get the
| abel of the text based conponent) which is always a text entry. Even if
the programwites setText(getKey(...)), the label is just resolved text,
and does not 10 cont akf JaBSAINGCE E;Lelceffhameandmkayasmigsgregbaﬂirﬁmnuaenusi ng
Java wrapper cl asses, S vank Vel btegg gﬁggg Jmot ri bed
Fﬁon&% ag 'Fext sce)Jt Text I b C?‘E%scvwapper

above, which relies on

can store resource fi Ieéa“ﬁéﬁ% Ba?ftf F(%ryth‘?/ﬁ’?e‘?eéégn SBEEFERT t8n“f1;7°§‘fe6r%e§mt he

| abel . 1 The w apper' sexomsdt.r Dot drtsrosetcsor edain celiff @ RHanecandeileytias wel |
as the | abel. Wthout awt.appers, developer is required to call another

method o set . Lham hepaygr, e, PaLABLALAS.LhS G Laompanent Wi th

| abel , and this step I's uentP overl ooked devel o As shown in
Figure 7, this enbodi f@frﬂm Q‘f’%ﬁ"& PhEsF50R Bﬁ%’hﬁﬂ%??%%%sﬂéfisé Bafext
corrponents, such as JBHiEDHiP1Qrasy abeleneys, thrChrekBex i73giacend® JMenu 740,
to produce corresponde&ghisoiTpiaend:elTHEly ansys 2host| Bdael £eh22res] GhecdkBox 732,
and Jienu 742; of cougse. QGBS Qfgpﬁﬁ@ppl@gn&ﬁl@@[ntmsm mlarly expanded.
The new conponents add a get/set nethod for the resource bundl e nane (res)
and key) for each conponent. 30 Wth reference nowto Figure e, a nore

det ai | ed di agr amPEPPERESCBAAREAT ' RFREAZFAH F6r PIREL or ) ERATAEIPTLE 58 SPE
shown. | n thies de geanged 3BUddsoyn chmges SBBLBed sowhet Endetbecusinng Rradava W apper
APl, to a TBYLtHR:CtdSsroBefhied Nand BUbd@Netbassobds 1 d1€0:s agRipul a6k
attrijhute 830 as the 35 original JButtcn class, but adds attributes for the
resource bundl e nane (res) 840 and the key 850. These all ow the transl ator
to directly brin§°HF SRISdFEPTHE St er iBuTETH8A&T FBaft sime

accordi ng t cuptapikaion is\NDoR$FEEOG6 RCTHEE0OBY 02880rFetlyi adtteh$.scappr oach)

t he trans| ating aBrddEbgtd stijzaled) OEHIDHERBLL BB . t BeER CONPOILAltS 8dmminidheect |y

edi t/transl gie, t.he.l abels at BEMtqatnEantIh@o le%@g@%vér&st hael.LL@%ﬁLxs 8§ saved
ina_log file, accordi e class and |mre|ateley changed

n
on tR8 QU dEEpitEYS 1’??1@?‘&%’1"‘?&"“%8?1 B52p hté‘a"sﬁf%aF}ée 55%1“ CGatPBTTeetéBlmt er s
this class &tildesycoctheapdiertiiet ¥ 2ast aredietewEry yhifibsprayedrat tBeahgatd be
not ed t hat tthis (esddndanveniichuit Ekehihiei er@spect i on t ool above, uses

wr apper classes that are a part of the software 10 appl i cation being
translated. If the soflvere spolicalion.le be (ransl aled dogs not, support -
the extended wrapper classes, this approach w 97 Aot ? ective. Facade
15 Afoét her &RBIGI %ﬁ?e‘ipﬁo‘?ﬁaﬂé§rf’3ﬁrth€tst althi iy eHe H(‘-ﬁ' -E%?p‘&ﬁwéh? Bea A8t at i on

i nf or mat i on reetcge JBahReRR R b\latsreatnengr@réfacadedecliasst. [Javidehss uses

enbodi nent , stRe oBfeeSseriRliRetionaitds@dbtOhelisiBtercat erface logic are
centralized into a single "facade" class instead of having those in each
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 understood by human programmers as

35 well.



wr apper classes. 20 The application sets the resource bundl e nane and key
narre of the Java U conponent through this facade class. Those attributes
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30 shown in mixed case.



el ectrically programmabl e read only nenories (EEPROVS), recordable type
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transm ssion type nmedi uns such as digital and anal og comruni cation |inks.
WO 01/ 0S006WOPIPRETY GBOO/ 02680 Wil e the invention has beePCHEBW02P ar | y
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w Il be understood by those skilled in the art that various changes in form
and detail may be made therein wthout departing fromthe spirit and scope
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di spl ayi ng the second text ual t he f| St.text uaI data on a

dat
conpdber di SBYdy. °8 2 ‘i‘ﬂ‘e“l?reat"?ﬁods ]Tayg lael Fﬁ' fr\ﬁﬁ‘er &i n P Fhe rachi Re F eadabl e

formis a | géd¢d.zation file on a conputer storage medi um 3. The met hod of
claiml, wherein the second textual data is a 20 translation of the first

textual data. 4. slTJ:!_-% Rt r@@uga‘e Eilaisnatére \Ma@rt@ic@ bhe sofhware.obhect is a

Java corrponeg ects tlsxe mﬁpoes ggtlve er%le % Vﬂer el nn:[obn% OUI‘C dast
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data. 30 7. pdhepmstined of claim 1l, wherein the user input in the exam ning
step is a nouse click. 8. A conputer system having at | east a processor,

accessa. bl e maer[leén the pop-up editor is activated, a getText call is made to teh
target cbject, which returns the present text to the editor. This text is
20 displayed to the translator, who then may edit it. After the
translation/edit is complete, the new text 1s stored in the object using a

setText call.

Finally, the object, with the new text, 1s stored back into a Java
25 ResourceBundle file. Thereafter, the software application can be executed
using the modified objects, which will then show the translated text on

the display.

With reference now to Figure 6, it should be noted that, in this
30 embodiment, 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 Programming Interface
(API) 620, the Editor GUI 630, and the File I/O system 640. The target
application 650 stores the UI Objects 660, which contain the text strings

35 to be translated, in Java resource files.

The translator is, in this embodiment, simultaneously running the
target application 650 and the introspective editor 610. When the pop-up
editor is used, the introspective editor is retrieving and storing the

40 objects from the target application 650.
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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.
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5 parent classes.

"getText/getText" is used to set and get the label of the text based
component, which is always a text entry. Even if the program writes
setText (getKey(...)), the label is just resolved text, and does not

10 contain resource file name and key.

This embodiment, using Java wrapper classes, has two advantages over
the embodiment described above, which relies only on the getText/setText
method:

15 1 The wrapper can store resource file name and key, whereas
setText only stores the label.

1 The wrapper's constructors sets resource f£ile 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

overlooked in development.

As shown in Figure 7, this embodiment extends the Java Foundation
25 Class's text compeonents, such as JButton 710, Jlabel 720, JCheckBox 730,
and JMenu 740, to produce corresponding components 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 to FPigure B, a more detailed diagram of the
component expansion for the "JButton" class is shown. In this Figure,
JButton class B1l0 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 JButtcn 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.
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It should be noted that this embodiment, unlike the introspection
tool above, uses wrapper classes that are a part of the software
10 application being translated. If the software application to be
translated does not support the extended wrapper classes, this approach

will not be effective.

Facade

15 Another embodiment provides for attaching the per-component
translation information to a JComponent by creating a "facade" class. 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 those 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 solves 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 require changes to the
set of derived components),

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

35 (3) Wrappering also incurs a runtime overhead, since the editor

attribute must be built into each component), and
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This embodiment provides the class "NLSUtility," which works as a

10 facade to JFC text components (JButton, JLabel, JCheckBox, JRadicButton)
and implements a get/sec method for the resource bundle name and key.
Those attributes are stored in a clientProperty hash table with access
key. The user can bring up a popup menu on those components and edit the
label at run taime. The changes to the labels are saved in a log file.

15

Figure 9 shows a block diagram according to this facade class

embodiment. Here, facade class 900 acts as a front end to the JFC text
components 910, 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 overhead of the
editor functicon i1s built into the facade class, instead of into 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 appreciate 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 of the
particular type of signal bearing medium used to actually carry out the
distribution. Examples of computer usable mediums include: nonvolatile,

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

transmission type mediums such as digital and analog communication links.
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be rea J_ly adapted to other programming environments without departing

from the scope of the invention.



ly' S@BL10%R&& () - ! S@&10%+5+& ()- gq"q%y4qr _r,s <M 0! !Ss
10%4 (& ()-& $109%& ()-!S '
10% (& ()-:!'s10% & ()-s10% & ()-s 310% & ()-,sSsssGuVu}[9IM 0! " " 3$10%Q@Q. A&
()-h ' de3$109BBRBPG - h | s* 3510%SS& ()-h ! 3510900&' ()-h PCT/GB00/02680
10%4 & ()-F3Z10% & () - VuuvvxRxxx}”"?4:0 10¢210% & ()- 1#10% & ()-!,,
109 ()-F +10% & ()-s, & $10%1& ()-F!' $3(109& ()-xxxxyzzzgH 0 10(

10908 ()-!f @109 ()-! @10%00& ()-L, 10%0& ()-ml0O%& () - 10(
10(zF{{{]|[{\=H 0 10(10%& ()-S910%0&" (Jpzinus& $10%O0L () -
& $109& () - y10%0& ()-'g 10%0C& () - | }}1~T~T§f‘9H: 0 10!V "#109 QQ O& ()-! " "#10%
& ()-!'"#10%&' ()- !'g#10%& ()-d!! g#10%0& ()-d
10908 () - EWRYZT | & &40b% F094p&1 (g | SRS’ (3 tas FO 9L EYare 1ODBM . 100000
100000 H ' #1060 () - L " #10%60S0O& () - xe3wX9r S40310%& () - @
ig%ﬁs&(%i' 100 ‘(1%‘#; Rea 1) -1 Xor eat m 1> 2 ¢E105bb& ()-m
I &$10%C+C&1 5% t R f‘i(‘)rF%Z’("ii)%elaé g &3 F@@f%’%ﬁ&bﬁe&t §t é&%ﬁz{ nb@! S

109%&' () - & 109%& ()ex@.gh}&' (:)n. GIOURSY Fo  0ferl dfput. the software object to

identify the source data;

receiving a second textual data, corresponding to the first textual

10 data, from a user input;

storing the second textual data 1n a machine-readable form according

to the source data; and

displaying the second textual data in place of the first textual

data on a computer display.

15
2. The method of claim 1, wherein the machine-readable form is a
localization file on a computer storage medium.
3. The method of claim 1, wherein the second textual data is a
20 translation of the first textual data.
4. The method of claim 1, wherein the software object is a Java
component.
25 5 The method of claim 1, wherein the source data includes a reference
to a Java resource bundle,
6. The method of claim 1, wherein the source data includes a key
associated with the first textual data.
30
7. The method of claim 1, wherein the user input 1in the examining step
is a mouse click.
8. A computer system having at least a processor, accessible memory,
35 and an accessible display, the computer system comprising:

means for displaying a first textual data by making a call to a
software object that includes source data related to the first textual
data;

means for examining, in response to a user input, the software

40 object to identify the source data;
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10 instructions for displaying a first textual data by making a call to

a software object that includes source data related to the first textual

data;

instructions for examining, in response to a user input, the
software object to i1dentify the source data;

1s instructions for receiving a second textual data, corresponding to

the first textual data, from a user input;

instructions for storing the second textual data in a
machine-readable form according to the source data; and

instructions for displaying the second textual data in place of the

20 first textual data on a computer display..



