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-1 Processing User Character |nputs Having Whitespace
Field of the Invention The present invention rel ates

to user interface software and, nore particularly, to

a nethod, conmputer progran1proguct and conput er

system for processing whitespace in wuser character

i nputs. Background In today's gl obal econony, conputer
sof t vt potéssiers LNeer (Characited BEE 'tﬁfﬂﬁtsfi § Whitespace
t he demands of —an i nternati onal t oner i

Sof tware sol utions (whether client 10 server or

web- based) nust be capabl e of providing a consistent

pghd ek RbAltidhser interface across a wide range of

| anguages. wever, the production of
C'Elgﬁe ﬁ)fe]a%&goﬂl@bﬁt?o%d reﬁ&gé Vé@ru%ell ‘T’ntgr‘ﬁce%(}fgﬁéef%a N > fore particularly, to a

iméthbd,atomputempmblgfa{m Wducaanid compntst syserh fmapsoceﬂﬁng whitespace in
Devel.o .2 _Wite once, run everywhere' solution

t'i‘?gfc‘ﬁ; JUYS- I ti-1ingual information in a sinilar

way, regardless of |anguage or platformhas certain
dBselgraimdiges. For exanple, in a conventional

web- based environnent, a web-formmy be used to 20

| Pl @4XE B gldbal Sy, )boﬁipﬂﬁeﬁ*is@ﬂware%%ighyd adweRiped and marketed to

scenario. The web-form.is used to t a user to

suegtithe demendsef agintsmagaralupemsh aaﬁteo oflerarp selapeny (rdether client-
UgBler L Wb %Hsk?:ﬂbt udt R SRl Bf gfdmlhgrh 3bndsibAt ﬁ{d functional user
time as a neans Identificati erring to Fig.
1mteaiiacm@pssm1deaam$ecrf lgigsiges- to register for a

service of an organization 25 and is presented with a
web-form and asked to enter certain information. At

sl epevklOthaptodistipa bf imérnhfibrmlived seftwat iionot withsutdtsi dhallenges. For

the user enters an forrmtl alr kn
" f‘? >t YPhelt |881ﬁ61' » SEUEH it “HE

DM ping tHEwrRE Usndey e S{drpwheeu! %hﬁﬁm théM@I‘oc@és@s multi-lingual
t he names of your cats?". The_security answer m ght

paformgtieni Wy darfimian waloTegardless of language or platform has certain
disadvantages.

reqt_—o'imd inconsistent ways.

For example, in a conventional web-based environment, a web-form may be used to
implement a “Security question — Security answer” scenario. The web-form is used to
prompt a user to submit information at one time and to then prompt that user to re-submit

the same information at a later time as a means of identification.

Referring to Fig. 1, at step 100, a user wishes to register for a service of an organization
and is presented with a web-form and asked to enter certain information. At step 110 and
as part of this registration information, the user enters an information pair known as a
“Security question — Security answer” set. For example, the security question could be:
“What are the names of your cats?”. The security answer might be: “Kuching and Mao

Mao™.

At step 120, this information pair is stored in a database for later identity verification in

case the user loses a password.
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30 At step 120, this information pair is stored in a

dat abase for later identity verification in case the

user | oses a password. -2 At step 130, and at sone

point in tinme after registration, the user may m sl ay

a password and consequently ré%uest a new one. At

step 140, a short web-formis presented with the

Sﬁf,:éntpft) ﬁyﬁ AUk 's&ﬁe {pﬁ&rtniﬁ Hﬁleddﬂef'pf%i? dgﬂ Cht o6 Ih;?y mislay a password

ed’to en € answer sup previ ously

ohie@iuewtly saqepst B5RW ¢1hae Am‘ttmh‘i(e ackbbe oteb- thatls pteeented with the

ent er. ed an aII correct

R PR o (BRERR, FR e SbioRiie Rl answer supplied

t freviowdly; tae SRgc EI{SUfAtOSt 1150, tHEEscg’tvyﬁBSdeQdcfEathal She ehRred answer is

vi sual, %Grracters) i fferent. gh al

SRR SrEestn M HiseFhacacisss s 48 dheysuRL | rdere i dbg apture of the

| WRiddspARdsadimafly ﬂﬁ‘ %l%rphé""i!ﬂhﬁ?%sp%@ KA %ﬁ&:%&t%rég% Odlﬁ'erent This

and/or after the g Accordingly, at ste

slypicaldy ecéune bwa@@fe ﬂy: ysef m@@elﬂisemtbqb@gharﬂ@wr alpnéand adds or omits
I b [

CRATARAS, e RSy el Adebhag, HERep 160, the

Iatofﬁuaré(nmmectﬂ}ateﬁisam dtel gadst fyr @xewtpmssworderihas the result may be an

rogr gnmmn to.t I [ d .t I
S Hlsd g Aaae st PEbeliest KR Mif GeRRRMI  er s For
exanple, the "trim function in the JavaTM (Sun

M crosyste 1zmpr ogr.ammi_ng. | anguage, which can be found
at 1sjigown that functionality exists in certain programming languages to trim leading and

hﬁzﬁﬁ? o | a%E’ rbh‘&gd%{érgﬁﬁfn 1 d gtﬁ/ngo&lséﬁe&bétbﬁv a‘Fbla@)?&rthQ the “trim”

However
ffunatidndn thesJ aveE‘f SuntMitrosysteins) pngrammmgﬂamgc,dwmu ean be found at

ﬁgi%@: ff‘sctsﬁéh a function.

~aifref : ; s in
Cﬂidﬁ%veﬁ? hﬂﬁﬁ(ﬁllﬁftloﬁnﬁoﬁmﬁl@&d footheOAhmhchm rﬁjat&kaﬁb Codeefor Information

not onS| Q Therefore, eed_exists to provi
Flm?é gAé&ﬂ‘)\H 1Eg aer $pt ﬁ‘HSttH“% ?thﬁbg?ftl%e‘whﬁgﬁgﬁﬁe gharacters in

tdIRd; cﬁ&%&&?@%dﬁ{gs%%f}ﬁm ?hé@és%@hwoagﬁ&eane or
nor e di sadvant ages and shortcom ngs of existing

arrangenents. Sunmary Accordingly, in an aspect of the

pfh%?e%a];e, L e L RR I.torﬁg)%dle %r@ée?éihg &f “ﬁui{%!?ﬁa'é@ G ];rﬂ,{lti-lingual user input

that overcomes or substantially ameliorates one or more disadvantages and shortcomings

of existing arrangements.

Summary

Accordingly, in an aspect of the present invention there is provided a method for
processing a user character input. The method comprises the steps of converting a user
input character string to a Universal Character Set (UCS) string, such as a UNICODE
character string; removing any leading and any trailing whitespace characters in the UCS

string; and converting all remaining whitespace characters to a single value.

In another aspect of the present invention, there is provided a computer program product
comprising a computer readable medium having a computer program recorded therein for
processing a user character input. The computer program includes code means for

converting a user input character string to a UCS string, such as a UNICODE character
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25 processing a user character input. The nethod
conprises the steps of converting a user input
character string to a Universal Character Set (UCS)
string, such as a UNICODE character string; renoving
any |leading and any trailing mh3tespace characters in
the UCS string; and converting all remaining
e eTell I e

FIEhERRAE SpEhR (B IRl oy RaBOE STl Sraitly nERhIPharacters in
cheIC® rstrmgO@darmdp moetms tfor canvprting alb remaimmp uvldtespace characters to a
reaqabl nediun1having a conputer programrecorded

Yor processi ng a user character input. The
conputer program i ncl udes code neans for converting a

user input character string to a UCS string, such as
Ui erathercaspelc fle fhe. Bresenti nyentiony dheie ds Prevred @nwnwger system for

a%%cés@ﬁ& g aNGkeR BELrARY fnp@. | TIOsyMint %&Bﬁﬁ?es%&ﬂa%?ﬁﬁ&t fdt storing data

the UCS"string and code neans for converting a

r@dalinﬁtiﬂﬁglom it be matfenmﬂabja@tme@smg amity iy eorwszweg ugit coupled to
egﬁ(g'?r uft PP % g egs faﬁlﬁﬂ'ﬁég 'toogonvlenez[ ﬁsérﬁnput character

prOV| a conput er sys rocess ng a

cdtEng ttf @ JOSqiihg, sﬁ&eassg/klﬁxﬂﬁfmlﬁmlnamcﬁer s&rmgrremyvmmyt leadmg and any

for...storing dat and .i nst ions to,be erf

i3 Sk Py Rana i, LS 58 i o EGH i Bpipg whitespace
t dhardeRAPtYa $iRkle valllBE pProcessing unit is progr amTed to

convert a user input character string to a UCS

string, such as a UNICODE character string; renobve any

I .
tlﬁgs%rgﬁrﬂgﬂﬁpﬁe]s &tléc génl{\;éé %%h gﬂi&ﬁﬁﬂ%ﬁ 1¢ B&{ V\ﬂg& BE Sefefnined whether

string; remal ni ng I t espace

- cheomaetted $JGDH smlnglhaglbeelv atayeuslyt stoedpgn ehenatyl and; ffago, the converted

dabsr e g oitfer B BN Bosnd (R HES, suine. 1t e

Proavertats U SsdtdnieHad ot lieem pievitidly dtbred OthetdofvermsdVieCs adting is stored
Is UCS strjng is conpared ngh the pr ig@y st ored
8RR TQESO@PPYGHQTOE’FWP% © BEGR IR B JexalaBgvaghy has

not been previously stored, the converted UCS string

is stored in nmenory. The conputer program can be

viethbediments efhibe Javentioamyovide falbibdeianen ins tegms i eusers using variable

. ) . ¢
R, SRR laR s bR ek b i AURiGhally. the use of
dii€§ end ntsingis tvalne esplademcntref whddspato nhrirhc;ter dllewvsumeltiple users using

different language sets to be accommodated at the same time.

Brief Description of the Drawings

Aspects of the present invention will now be described, by way of example only, with

reference to the accompanying drawings, in which:

Fig. 1 is a flowchart representation of a conventional “Security question — Security

answer” scenario.

Fig. 2 is a flowchart representation of a “Security question — Security answer” scenario

according to an embodiment of the present invention.
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UCS and a single value replacenment of whitespace
character allows nmultiple users using different
| anguage sets to be acconmpdated at the sane tine.
Brief Description of the Drawi ngs Aspects of the
present invention will now be 'd%SCri bed, by way of

. exanple only, with 25 reference to the acconpanying

Ofp@WianQS, shbnfie CGRprebdifatioh b8 R kAQWE RMNICODE Wh1tesRac_e code-points

rept ésent atl on of conventional "Security questio

Ssowing the sabshef $pascermandters. 30 Fig. 2 is a flowhart
representation of a "Security question - Security

answer" scenario according to an enbodi nent of the

PFigs 8 a kdhégiatit edpresefitatibg of 3 thiimm2d SONKEI@DE Character string according to
represeptati on of the_known UNI CODE whitespace
cwwwgtoémweﬁ@tﬂ?@“g%set of space characters.

Fig. 4 is a schematic representation of a trimed

UNI CODE character string according to_ 5 an enbodi nen

ofFig: Ads prsebematic tepresentatinn ¢f @ch‘@aﬂgr sfring iseptaning ASCII Space (0x20)
r _cont ai ni ng ASCI |
s%gé@%’t;{ %‘)e%é@%g%l %Eg[e?ﬁg%ﬁte nment of the

present invention. to Fig. 6 is a schemati c

RPN TR AT PR e ot

sialénrmean Bpédid Rtobpatdr softivare. Where reference is made
in any one or nore of the acconpanying drawings to

steps .and/ gr features, which have the sane reference
ndgtatied Desenipfion st eps and/ or features have 15 for the
purposes of this description the s function(s)

f‘é"?f(’%‘)e isMpdes & f%é ong dﬁtfflglieyO{Tﬁ{ee?ﬁCP@ﬁa%ﬁ%ék%ngS to steps

inrﬁl%r%eétﬁreé V%fﬁ@ﬁ"hg‘v QI? FEAHL ﬁﬁm@xraﬁg B3 %ggéﬁf&/or features have

andad corrput er syst em - tol erant pre- cessi ng
ofor vthé trespesese off rthxsudetspnptnmgmﬂ sape rfunﬁmm(S)a@t: opttrah@}l(sb unless the

a%%%g}y %ntlongp}geh . present i nventi on.

Figs 2 to 5 show a method, computer program product and computer system for fault-
tolerant pre-processing of whitespace in multi-lingual user input according to aspects of

the present invention.

Overview

Fig. 2 shows a flow chart of a “Security question — Security answer” scenario according
to an aspect of the present invention. At step 200, a software application (for example a
web browser) prompts the user for a “security question” and “security answer” pair.
Accordingly, the user enters the information pair. The character strings as entered by the
user will conform to the native character set and encoding of the browser for the language
as selected by the user. For example, the encoding could be “Windows simplified

Chinese™.

At step 210, a character string (for example the “security answer™ character string) is
converted to a Universal Character Set (UCS), for example UNICODE. At step 220, all

whitespace characters before the first non-whitespace character and all whitespace
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Overview Fig. 2 shows a flow chart of a "Security
guestion - Security answer" scenario according to an
aspect of the present invention. At step 200, a
software application (for exanple a 25 web browser)
pronmpts the user for a "securit¥y- question" and
“security answer” pair. Accordingly, the user enters

| LA}S{&};‘:&EQ LAR! ﬂlg ri‘ﬁ? ﬂ'oﬁ h-m:gﬁyei%g %P%%Et%f ﬁ'f.n{]rgéd ARl %ﬁgcter string.

user W eont e native character se
afad seapc ad0 ngllofvhithspabe odmerctero r(mdhntlmgrmamgk between WordS/dlagram

ShaR R AL e Fitoy s bk oUBtaioe ot né ”gggﬁ]g%aé:c%“'cﬁaracter 0%20

gkasetigtal 20V.i flﬁls(sfp@ée EXREEistale KioRaUsd 4 WispRSWHIe placeholder. At
converted to a Universa

C aracter stri ng
ctient 2dPerth es&hm@e}es)smmg; s eSterep| B Uha dephaseapr df cppmpaged with the
&l drres V\%UH ﬁﬁg%@i@a R%QH&aBJ&% first

t espace char

non- and all whitespace -5

characters after the | ast non- mhltespace character are
c acter string. At step 230, all

Véfﬁf espaéonve ‘g?%gjtg?{sg (i ncluding spaces) bet ween

Vg%t?S/ di a%{ afgn]e? %r a %t%é?c@r g}%;%%{g?@%eu Nief sﬁ‘mggfseconverted to a

(hexg abtie&gd lﬂi&bh 3|§))1 U?N@%E?Ma@ét&ftﬁﬁg eﬂ)NISZGﬂDEqSéGWW‘W unicode.org)
as a di spl ayahl e pl acehol der step

mablag 8 simels %0%?1‘@]“? grogtlefrteg’ |dﬁP‘fA?‘ﬁ?5f 6%9%%53@&?&131?@0% languages and
%ﬁﬁﬁfe@%fiﬂéulﬂ r&.Bf 1n§é¥frfgeSUNIéUﬁﬂS H@éyﬁuﬁb?\ﬁr@ﬁain% a umque number

stored in the dat abase Step 2 - Conversion to
Redléadr B nepdgqgmint) tfor Bivery Qhar@stterstre pll2kmnwn iwhagsler seisp G@gardless of

t g t UCS string,
GHUREHEL Bl BRI SF IEEIES  Png. U o (seo

www. uni code. ore) enabl es a single softvvare pr oduct to

bﬁﬂﬁtcﬁl oyed %{)‘8’?1 l@{\%g#@@ﬁl atf ?jﬁ"l g% leqsgﬁla 1%l§,map to one

RibaMicEb: n@yea ABUbEL@asRUMRE Epact Cab |eﬁﬂ:réﬂ &0fl sinplei ojwnf ONICODE code-
every chafacter in all known character sets,

rregatrtBataeRresmts i Acewiimglys SraRherctess gPaesesied|in A ongjatent manner.

Referring now to Table 1, and assuming that the byte array contains simplified Chinese
GBK (Guo Biao Kuozhan) -encoded characters, a Java™ code function which performs

the conversion to UNICODE is shown.

/1 A byte array of non-UNICODE characters
byte[] gbk bytes = getGBKBytes();

/ fconvert to a String of Java 16-bit UNICODE characters
String unicodeStr = new String(gbk_bytes, “GBK”);

Table 1 — Java™ code for conversion to UNICODE

Step 220 — Trim leading and trailing whitespace

Referring again to Fig. 2, at step 220, any leading and any trailing whitespace characters

are trimmed from the character string. In the context of this specification, the term
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15 Thus characters that coul d be one of many nunbers

i n other encodings which map to one character, say a
doubl e dash with space, are entered as a single known
UNI CODE code- point that represents it. Accordingly,

the characters are processed iT®a consistent manner.

20 Referring now to Table 1, and assumng that the

o} ay .. C S j - '

el phb ™ ou R o TR dbin A Btk iR cPlinderstood to
whtlate ter fangers! podsibitines for semnvil of UNIiGEEREEei chasdetow from a character
/I A byte array,of nons UNI. char.acters, byt )
Gy Aca et Bing s IrRIRors pougSGeRigl §f any leading
J\ﬁM@ﬁ:Sﬂ)&emHardéNlr@@?%u@H a:h@ﬁt:t%fss exrﬁ? r bigeniiviat od @by rerailing whitespace
new String(gbk bgt es, "GBK"); Table 1 - Javapl\gécode e
fdarastshy df sﬁléﬁh chatRiesoerisdh ogt savab of 9y nlpsding any trailing
asg}ﬁlités ldhﬁﬂici@i’é g? SRAGDaf3RlcR éﬁl%ﬂ@ﬂ@bﬁhﬂ&er@u‘i’ng)&l’@}e also can be
st ep any ding and any trailing whitespace
ahstamms elvlsere aloeletadma-n@d trailiogn Whléesgm elaragierstgxifigand fhe trimming

econt t of th ec the term-6

..Rrocess 1S S }.)fl otﬁormeél %utcf?‘s fn;ﬂ (gaﬁé ‘]S}ea ding and any
traili ng Whl tespace is understood to include the

bt 18 o i thoces 08,000 TN RGBT AR ARG frere are defined 25

tyhifd¥pAQ dhﬁra@fé@lﬁ NFtAQehitIe atcphétdiehal LAY, aFo@éxeﬂlﬁbﬂe, 0x0020, 0X00A0,
| eadi ng whi tessace characters (if such characters

343699 areqll |of $INIGIDE spaceicharagiers: espace 5
characters (if such characters exist); or renoval of

any leading and any trailing whitespace characters

(A Tawlit kodhAmatoretostriexa SNICORE eharhcierastting isshowndg) Table 2.
There al so can be instances where no | eading or

tra| | | ng \hlfnchnr\n charact arc avict and thao + ri g

A= SA- o~ cr_1 lIII T

process i $Publi¢ m%%T?@Srﬁ@ﬁrrﬂﬁmegqmﬁoﬁiﬁﬁqm%ﬁfr&@s%t i G
As shown i niffsgendl ||ifeamals®)r st 64, 000 UNI CODE
code- poi nts, té¢tames;are defined 25

int len = s.length();
int st= 0
char[] val = s.toCharArray();

while ((st<len) && Character.isWhitespace(val[st])) {
st++;

¥
while ((st<len) && Character. 1sWh1tespace(va1[len-1])) £

len—;
5

return s.substring(st, len);

Table 2 — Java™ code to trim whitespace characters

Fig. 4 shows an example of the output 400 from the Java™ function as shown in Table 2.
The character string (i.e. semantic unit #1, UNICODE whitespace, semantic unit #2,...,
semantic unit #n) has been trimmed of all whitespace at the beginning and the end of the

string.



whi t espace characters, 17 of which are space
characters. For exanple, 0x0020, OxOQAO, 0x3000 are
all exanpl es of UNI CODE space characters. A JavaTM
code function to trima UN CODE character string is
shown in Table 2. 15 public static String

get Tri mmedUni codeString(String s) if (s==null 11

SeB I Bl MGk e TR0 i 1o ( (st <t en)

Char act er, i SWhi.t espac al [ st St ++:; whi | e
Restnigr et 2ctonel 24fhhecs biblborpss Ehaiatisy soptiphecS betwoen the
| ®Brds/dlaghar @hbifabtefs SUIhStdhaft@fes istridgefie; nobabdpaced -with a single ASCII
JavaTM code to trimwhit ezgace characters Fig.

4. shows

ipes g @oBT. GxRE)-o TABIR 3 #80WS BB AREEIS e P sHioR et replaces all

0T . a Bl (). €: le JavaT™
oS PSR B el B, i el
#inction showseirariFalde ubi alsetracehiangs bisenUNICRREY eontrg] | characters for
whi tpﬁsgace at the beginning and the end of the
Sea %t nesy Step 230 - Repl ace whitespace with code
poi nt 0x20

public static String slimdown(String s) {
if (s==null || "".cquals(s))
Return s; *
s = getTrimmedUNICODEString(s); / / see above
if ("".equals(s))

Return s;

StringBuffer sbuff = new StringBuffer();
StringTokenizer st = new StringTokenizers(s,
Constants.UNICODE_WHITESPACE_CHARACTERS_LIST); // see above

Vector toks = new Vector();

while (st.hasMoreTokens()) {
toks.add(st.nextToken().trim(});

}

int len = toks.size();

int lastIndex = len-1;

final String SPACE_0020 = "u0020";

for (int n=0; n<len; n++) {
sbuff.append((String) toks.get(n));
if (n<lastIndex}

sbuff.append(SPACE_0020);

¥
return new String(sbuff);

}

Table 3 — Java™ function to replace whitespace with code point 0x20
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Referring again to Fig. 2, at step 230, pure

whi t espace character sequences between the

wor ds/ di agram characters of the character string are
now replaced with a single ASCII| space (code-point
0x20). Table 3 shows an exanple®3JavaTM function that
replaces all s pure mhitespace character sequences

Erpg(:nglvg ?gpmg] ttlslégéétgg fr%%(ngr ld%ﬁ/%@-ﬁ%ox{ ?gﬁtabfé% shows all
CFBMGC)DH( svhitedpace hﬁﬂ)béﬁnfemghﬁd pufﬂlthl ABCH sfabe “@®&207n3p0. ASCII space
s) i wn(String s S i1 "

FbdDy 8l ma%@?czrﬂ{%@aﬁh(\wf@tﬁ%léétaﬁ% (%%teqw‘)?‘mé%éguch as Windows
a{Qﬁl\f)ﬁﬁe& thﬁﬂe"se)e %@o%ﬁ%l%r red WitieiatedSthit heBbdiAEd siihdter string will

= new StringBufferQ ri ngTokeni zer st = new

Stisplay FoRBEinlby gl@eglded in most 51tuat10ns

Const ant s. UNI CODE_WHI TESPACE_CHARACTERS_LI ST); / /| see

above Vector toks = new VectorGQ while

(Step B8 MdrarE ok €lvggrd t oks. add(st. next Tokeno.trinmo); }

int len = toks.sizeQ int |lastlndex = 1len-1; final
Sl{éfeﬂg}mﬁﬁﬁoﬂﬁgm at $lep @AQ 0T the dharacfdr string=0 ;new<tb ¢hre; database, then it

+ n

<sftoaréql 16N &géa@%ﬁ% - ?é‘élgsg ! n t oks gtfpg o})the character string, then it is
compared with the previously stored version of the character string. If the user entered
the same sequences of characters, ignoring whitespace, then the string comparison will

match and the user will be provided a new password, and not an error message.

Computer hardware

Fig. 6 is a schematic representation of a computer system 600 of a type that is suitable for
processing whitespace in a user input. Computer software executes under a suitable
operating system installed on the computer system 600, and may be thought of as
comprising various software code means for achieving particular steps. Such software
can support a client/server architecture, in the sense that computer software embodying
the invention can reside on a server machine and will serve user character inputs from

client machines.

The components of the computer system 600 include a computer 620, é keyboard 610 and
mouse 615, and a video display 690. The computer 620 includes a processor 640, a
memory 650, input/output (I/O) interfaces 660, 665, a video interface 645, and a storage
device 655.

The processor 640 is a central processing unit (CPU) that executes the operating system
and the computer software executing under the operating system. The memory 650
includes random access memory (RAM) and read-only memory (ROM), and is used

under direction of the processor 640.
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} return new String(sbuff); } Table 3 - JavaTM
function to replace whitespace with code point 0x20 -8
Referring nowto Fig. 5, the output 500 fromthe
JavaTM function of Table 3 shows all UN CCODE
whi t espace has been repl aced with ASC | space "0x20"
520. ASCI| space "0x20" is also mapped into nost
r
T BEATE 8] SRLES A DY it gl o
tdigglay be thodidepatispdia 69t éj‘sesﬁrtpungo wptiate thediosgiuger X9 is provided

s{%‘%éﬂ }i )é?ﬁ-ﬁi‘agﬂ)dﬁ%f Ilgg}lgcg %{)lg(g)gﬁawcez ggsafz;g}g in_é:bude a disk drive

Z&%ylcﬁhdﬂa@uaﬂm@ﬁg@meﬂhﬁnng I's new to the database,
then it is stored in the database. If this is a

subsequent entry of the character string, then it is

g &OME% thm& fe,g tﬂi %&!ngué{ %2649 e&%e\e&a%% ferhEbus 630 that

aracter st er entered the sane
snaqluécs:éga,oédda:drwaui etrrgrollhglﬁ@s itn gllowii componess of e cemputer 620 to
strin [ d the user will be
SRR e otlib g BERE SR “an er ror nessage.
Conputer hardvvare |s Fig. 6 |s a schematic
resentation nput er stem 600 of .a t. t hat .
es%ﬂm%?rémsm g’§§ tPé’§B (o oa i 0‘51‘3{} @éﬁﬁr computers via an

'lﬁB&WoutﬁQnM)e Entéi@afd'eW? Lﬁﬁl%cb.'t&‘ﬁuﬁﬁlﬂ@iu@ ShHindb 685 to a network,
operating systeminstalled on the conputer system 600,

arﬁgreﬁwe as thedutgmet §B0asThecenmntey sygternsolisclon anaiteer a client or
rﬂ?@ﬁétvsfo?ﬁedaa‘}&h%‘éhﬁlg partl cul ar steps. Such

so tware can support a client/server architecture, in
the sense that conputer software enbodying 20 the

vention cap reside,on a rver i ne._and
Byl B izoaY of Rosdr ot n TR FraBR et in pypich case, the
NdoFtvire fph‘%rﬁﬁﬂ@ Uicedss&d/ By ahie @BfRpuRe |sy|ﬂ6m8600 from the storage
comput er_ 620, Yboard 610 and _ nouse Sé an
\exiss éﬁ%pwal;ﬁ%o’e YTHBE CORPULE o6 Ers San e%ccsssed Uirectly from the

Ainfr et 680 @4@13 c®@mputer 620. In either case, a user can interact with the computer
system 600 using the keyboard 610 and mouse 615 to operate the programmed computer

software executing on the computer 620.

Other configurations or types of computer systems can be equally well used to execute

computer software that assists in implementing the techniques described herein.

Further Embodiments

Although the invention has been described in what is conceived to be the most practical
and preferred embodiments, it is understood that further embodiments are within the
scope of the invention. For example, the invention may equally be deployed in a
client/server application environment; a distributed software application environment; or

in a stand-alone application environment.



25 menory 650, input/output (1/0O interfaces 660, 665,
a video interface 645, and a storage device 655. The
processor 640 is a central processing unit (CPU) that
executes the operating system _and the conputer
sof tware executing under the oé@rating system The
nenury 650 30 includes random access nenory (RAM and
? menory (ROM), and is used under direction
0 e processor 640. -9 The video interface 645 is
%ﬁ%@tﬁgratt%ny aﬁi& Qnoqilﬁ@e{tlt%ﬁe ;1%?’1%19 e[%%‘nﬂ%g and arrangements
|dtpuﬁbeﬁo hepdn,atas tmlntobpuhpparaﬁo tos ope ovlndiedi uf rthm relevant art.
t he keyboard 610 and nouse 615. The storage device 655
can include a disk drive or any other suitable
storage nedium 5 Each of the conponents of the
conmputer 620 is connected to an internal bus 630 that
i ncludes data, address, and control buses, to allow
conmponents of the conputer 620 to comunicate with
each other via the bus 630. io The conputer system 600
can be connected to one or nore other simlar
conmputers via an input/output (VU interface 665
usi ng a comuni cati on channel 685 to a network,
represented as the Internet 680. The conputer system
can function as either a client or server in a
net wor ked architecture. 15 The conputer software nay
be recorded on a portable storage nmedium in which
case, the conputer software programis accessed by
the conputer system 600 fromthe storage device 655.
Alternatively, the conputer software can be accessed
directly fromthe Internet 680 by the conputer 620.
In either case, a user can interact with the conputer
system 600 using the keyboard 610 and nouse 615 to
operate the progranmed conputer 20 software executing
on the conputer 620. Ot her configurations or types of
conputer systens can be equally well used to execute
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conputer software that assists in inplenenting the

t echni ques descri bed herein. 25 Further Enbodi nents

Al t hough the invention has been described in what is
concei ved to be the nost practical and preferred

embodi ments, it is understood-tthat further enbodi nents

are within the scope of the invention. For exanple,

the invention may equally be deployed in a

cbkﬁﬁ&{server application environnment; a distributed
software application environnent; or 30 in a

st and- al one application environnent. -10 Concl usion
Various alterations and nodifications can be nade to

the t echmambioaprbeassirgnyesee nharacteieinput, baid niedneel commasing the
Wguldfbe apparent to one skilled in the relevant art.

S99 ins: 1. A nethod for processi ng a user

char act@nvédfipg ta,ussdinputohhiod: e@mptd ailiGvérke Chatens Sef (UCS)
5 converting a user Input character string to a

UHiR&r sal Character Set (UCS) string; removing any

| eadi NGeRRdiR My téRlid 0 A FBRRAGRIGRACAH R ferd T 3R UCS string;
UCS string; “and converting all Temai hi ng whitespace

cimdr acters to a single value. 10 2. The nethod of

claiml [ id: Si I i ' 20.
5, e couERE ot SRR I St i Bl R EREA FBe e
of storing said converted UCS string in nenory. 15 4.

The netod of claimLy thriher. comprising he step o]

term

3. The method of claim 1, further comprising the step of storing said converted
UCS string in memory.
4. The method of claim 1, further comprising the step of determining if a converted

UCS string has been previously stored in memory and, if so, comparing said converted

UCS string with said previously stored converted UCS string.

5. The method of any one of claims 1, 2, 3 or 4, wherein said UCS is UNICODE.

6. A computer program product comprising a computer readable medium
having a computer program recorded therein for processing a user character input, said
computer program including:

code means for converting a user input character string to a Universal Character
Set (UCS) string;

code means for removing any leading and any trailing whitespace
characters in said UCS string; and

code means for converting all remaining whitespace characters to

a single value.

7. The computer program product of claim 6, wherein said single value is

hexadecimal 20.
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UCS string has been previously stored in nmenory and,

if so, conparing said converted UCS string with said
previously stored converted UCS string. 20 5. The

nmet hod of any one of clains 1, 2, 3 or 4, wherein said
UCS is UNICODE. 6. A conputer -pogr am product
conprising a conputer readable nedi um having a

conput e L el e

ués)er Chglrk’; C(?l%iy 2 éﬁ)%?ﬂ’rg}g d&lﬁg 8§‘p 1{106 pfg%tg%aéo%ﬂ}%n?g code means for
| stotinglsdid) coderied U Saang irf a)date]rmaer t ing a user input
character string to a Universal Character Set (UCS)
string; code nmeans for renoving any |eading and any

tgai | i NghdVBbhBSRRABR grah PreficE bS claimSR filrthErobbprishel code means for
and code neans for converting all renalnlng whi t espace

chdermipiags! p songyted WER giring has heen previpusly: sigsk i@rthe database and if

t :
PSRRI IS syl sl Wimered LS

pstodgict of claim6, further conprising code neans for
storing said converted UCS string in a database. 9.
The conputer program product of claim®6, further

ctpr i sThy conpeenpgsarh Prodikt d€ickiimd 6i wigerein @id computer program is
converte HCS strln has been previously stored in the
aWHe EEhg e fmg@g conparing said converted UCS

string wwth said previously stored converted UCS

string. 10. The conputer program product of claim

whler e nTlgfac@mpl@ﬂlpmranpwgiuahpf gny 9pe W iclairap 6; . 8h8 or 10, wherein

J . The conputer program product of any
o%é?ok%q?al ns 8, 9 or 10, wherein said UCSis

UNI CODE. 15 12. A conputer system for processing a
Uper ¢ hgr %81&1%1rner ngys%em St%r pro%essmg a user character input, said system
comprising:
a memory unit for storing data and instructions to be performed by a processing
unit; and
a processing unit coupled to said memory unit, said processing unit being
programmed to:
convert a user input character string to a Universal Character Set (UCS) string;

remove any leading and any trailing whitespace characters in said UCS string;

and

convert all remaining whitespace characters to a single value.
I3. The computer system of claim 12, wherein said single value is hexadecimal 20.
14. The computer system of claim 12, wherein said processing unit is further

programmed to store said converted UCS string in a database.

15. The computer system of claim 12, wherein said processing unit is further
programmed to determine if a converted UCS string has been previously stored in the
database and if so, said processing unit compares said converted UCS string with said

previously stored converted UCS string.



conprising: a nenory unit for storing data and
instructions to be perforned by a processing unit; and

a processing unit coupled to said nenory unit, said

" processing unit being 20 programed to: convert a

user input character string t 0 ld-Uni ver sal Character

Set (UCS) string; renove any |leading and any trailing
whi t espace characters in said UCS string; and 25 30
convert all remaining whitespace characters to a

sitgl e Thed avenpuld sysitva of chgimt 1&; whysirethe piocebangrudifjs programmed in
Wge eig said single value is hexadecimal 20. 14. The

C ﬁ%ﬁ? fne28%-em of claim 12, wherein said processing

unit is further programed to store said converted

UCS string in a database. 15. The conputer systemof . .
cl7ai m 1bhe eopmsrsysiamet gnp ees of elgimtint s 19514 l})létoﬁéﬁﬁ wherein said
regragdopy determine if a converted UCS string has
been previously stored in the database and if so,

sai d processing unit conpares said converted UCS

string wwth said previously stored converted UCS

string. -13 16. The conputer systemof claim12,

wherein the processing unit is programmed in the Java

| anguage. 5 17. The conputer system of any one of

clainms 12, 13, 14, 15 or 16, wherein said UCS is.

UNI CODE



