;e3e}jz.6Tj PWa s DEC 200g WO 01/95144 PCT/ S0/ 00082 A METHOD OF RESOLVI NG

A NON- LATI N CHARACTER URL BACKGROUND AND FI ELD OF THE INVﬁEgIQ%Li ghis

invention relates to URL address retrieval. Each Internet Sl Whs a

uni que WeW&IHESMIRL (uni formresource | ocation) address whigdr/ecisrassent er s

using his web browser in order to access the site. The URL has two parts, a

domai n nane, specifying the host or the (P (Internet to Protocol

and the path to the resource. These gre entered by the user in aymmﬂﬂ@ﬂ@m'm

which is then translated into a numerical address. Conventionally,

conposed f rAMETSOMOFRESDANINGEA NON-CATIN CHARACTER URrial phabet  *1ssiser

characters and numer al sm*ﬁﬁt"_%st ry facilities

provi ded by 1CANN i n conjunction with "branch" national registries inis

each count iyackiroURIPARR EIEL Ui SN FEsiesses that they use

excl usively 1 , possi ble to represent

non-Latin character URL addresses using other |anguage representations,

such ‘as _usi Chi nese 2o characters, or non-Latin al phabets such as Thai,

si nce tﬁeseﬂg%mﬁ‘ﬁ%réé@ﬁn%ﬁi'-Ialdé'ﬁ%‘%ﬁaﬂ%ﬂW-e been made for representing

non-Latin character URL addresses hereinafter referred to as il8n (short

for internationalization) addresses and two inplenentations have currently

been propo&aghi DSnet mebsitathasal uriqde Resbsite W(Mﬁﬂesﬁiﬁc%@éﬁo&?i na
i 18n- donai

| ntemet Netwark 2s formatiotn Center) for inplementation of I ns.

Each inple {eascsi‘%'ﬁil"ﬁﬁusaefo‘?'? PEY UBINgTHgwah-brawserin ordertopacasserthersits. no
AL ! . P hole
Scceselng |1 an no e e Peite. e HRBAN RIS SPechAfl Mo sk of e 2 ofemsb vai ns

accessing il 8n domai ns usin I tho
that ude dPretegah@ddressm pathotestheergsountceb eThavenam ésteted by tthe user

conf usi on, ; ti ar, i o punber of .inpl.enentations, and registries
for non- Laﬁﬁ%ﬂ%’n%ﬁ%@h@%w)} i%egcgt@'lﬁ!ﬂ@ \M"ﬁ %x;ﬁ'é'm%'@aheﬁﬁﬁ’igﬁﬁsn

countri es @GonhventicrallypURLatare cirapessd frorebSstandard éhé‘racférls%%oﬁ%p\pgin .
I npu nong- Latin

01/ 95144 PET{@%) / p0 % 2 it is also a Probl emfor users to

charact er s-2 Pqﬁgﬁg gracters and nWhieralsuard apaesoived WBjrg Smott regfisthave
only i nput f Idrhil : ] n ek set,., For users, of these
conput er s)faftéﬁigégsder?giuﬁgsﬂsﬁgcﬁgg? H—? 9’“@} 88{?%@5{1% hraigfy H%ﬁ‘f!fi_ajtrﬁﬂls&m_s B the
i 1 8n dtfrai 88¢h eeuhtyannot access these URLs.'', Some Qperating Systenms have

i nput capabilities for one (or a few) non-Latin character sets (e.qg.
Chi nese Wndows 95, Japanese W ndows 98). Language i nput prograns that

 ntegrat e Riishat heofaar @ith naUdH WRIN SAIRLLEY hEP Yhor LB IR 13RS oS

(e.qg. Hans\ﬂsi on for Chinese input) also exist.
systems i sCharactorsand it 45 tbus tnatepesaibleRlo odpresent Aondatini charastkrCigRLot

access U o { i ff haracter set (fqr exanple, a
user usi r%&dgléﬁi%e u%{ebr gtbﬁgqa@%étﬁgfgﬁ?@% guch 028, Hsing | ébmesgi te).
" i's 20t ichasactels, eot rin-Latin i alphabétsn stch PaoVINA, asiAEs heEsET chiftotadidr ess
retrieval EFﬁﬁ/ gl Ig;aw ates, at | east one problem of theragél'or art or provides
the user WPER V&I, EIPRPSAH BRYE beannnags feirepresantingnmarchatin chatacterdRY. t o
t he inventddatesdds herbihdttePSifSiredt BT S r oy, ded t hod. of .resolving a
non-Latin character Gﬁﬁ)ﬁﬁﬁgvi ng o dg@rra?sﬁ ﬁasﬁeggfé%?e@.d%r C{L?é]@ll'z% Iri si ng
the steps ﬂﬂdfe%sﬁse_(ﬁnidnﬁN@ Wea‘ﬁmatkmﬂh ﬁavr?mﬁmun’entliﬂebéal;dpmpagba_tms _
i nputting I r e, char r set; determning, using
the 25 chdrieribnafeeS BoRENT e Sycteighans, CRMTE &iiiea deterestNendark
suppors ddnfermatiomSeniter) foeing bﬁiérﬁéﬁ&h@fﬁgfr{e 's. d i one
sai d name server. wth t%e dorrgi n nanme; and e?%@?‘nngs'cg%%r@glﬁ%mgpﬁé URL
i f the qué'ras‘? g diffefeptpamg server. It is a problem that no standard implementation

has yet been agreed leading to difficulties in accessing 118n domains using

different implementations and i18n URL domains that use different

implementations may not be unique leading to confusion, particularly if the

30 number of implementations and registries for non-Latin domain names grows in

accordance with expected demand in countries which use non-Latin character
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30 According to the invention, in a second aspect, there is provided a
nmet hod of resolving a non-Latin character URL, having a domabg ‘arr&
entered by a user using an Internet browser conprising the s p\SE 0ok,
cont act iwg 0m9518psi t e WD 01/9514-~ 3 0 8 pEC 2Q04 PCT/ S E3does2
supporting non-Latin character URL resol ution, downl oading a non-Latin
character URL input programfromthe website) inputting the URL using the
program and sending the URL to the website; determining at the website)
using the character set of the URL, one or nore nane servers that support
domain s nanmes in the selected character set; querying fromthe website at
| east one said nane server with the domain nanme; and fetching contents from
the URL i fit ishalsquepyotilemsfariusereto iput pramsliatin charawerseMost corripterssiar .

AP above 148 weBEl Lk bibuetas STasBia Gas have v fput daaseliies éﬁﬁﬁé&%ﬁﬁzi e
features ghatdtel sute 'F-"d{ %e?sf Bf 1HRRb! MTSutbrs, thE lfsl %gprgeﬂﬁﬂtof@hstlﬂ

t he descri bed neth the I nvention, a user is a
| nt er nét m@marLaﬂﬁaUHheef thevidn domimchm mppsthesteouahserScane

o v SHoREA Rsterts Hoke Il cBRALIRRO e (FaHaR ncrrcht siaracieksy
addi t i onabe&of(é@r amﬁméaehWinWLQ@rJé\f%é@et mﬁgoﬁ,? ?L??a@}“a@# ﬁ%{ts' de

settings. The enbodi ment al |l ows di f ferent

(i nt er nat PERGRMSHat dolearate with dee &wﬁﬁﬁgaisaienwmaﬂowmput of roretatin

editor is t e 20 to .convert

mon- Lat i neDRS e de'd, M s 16 chitesB 1660) At BarT i PRI el SHE6 hou

addi t ionabystefrisms ¢hat users emmﬁttyperthlengm mité‘rpmaM dBnaih aéﬁ(!‘%not

encodi ng. Wth gﬁlﬁ gput met hod %Sst of choices of the characters is
Bl q

di spl ayed2@¢¢f ﬁpdé‘af‘e?'@h%ﬁafq* ereat wharaetey set {for sxample. e useer to
select th r S uni que Uni code
'2s (Uni ve?glgp%éh%grggétc?%r%{eiﬁg gzg "E%pﬁ&%géqﬁgﬁgramn éﬁ'éjr@-?g?)r esentation

and this allows the enbodiment to keep track of the Unicode and to display
the character using a graphic having the Unicode as its filenanme) Unicode
is only one exanple of a possible character encoding that the invention so

can uge. [tis anptiéstiafabe intEntion b Provde aanﬁlﬂitic%f Q'RLgé‘]‘?d}B% ?etW@{?alstﬁé{’ er nmay

contain rruky&ﬁ)l e charact er graphics sets in different |anguages an

char act era@lieyiqteg At leastionepebismiof the pripopttcr @muidlea\thagsar wdma]gssﬂ.lhndar d
t hat nmapsg ’iﬂf 0 s arc 200 WO 01/95l 44 PCT/ S0/ 00082 4 . k. character
cod€ to a hame. The fetched contents of the URL may be dynamically
converted to a graphical. representation which allows the user to view any

non- Lat i mww addi tional software. s The descri bed
nmet hod ¢ URL that can include any inplenentation
of amg 18n dommin. (There are. 2 known inplenmentations currently, they

bei ng provided by i-DNS and CNNIC). A domain name query is sent to a nane
server t tﬁ@chdmﬂoﬁQ ha ipwentian| inr aifiret @spactatthers ds prbwdad d!)rlmﬂ'led 6h the

client-si S S Iec one of to

i mpl errent% on éHWeﬁ%’igp@l%@lv@%gﬂﬁéﬂEg@féﬁm? P /Y }’Mea j”&%rn

met hods |cmm;brssingrtbé@ta;b% wipselsctiteda foaracteplsst o wiicH l‘h%t UR*l'.els' Wriftedr ess of
t he donmi,n irst il8n donmmin nmethod that returns an | P address

successf dPPS‘/ 'PQ tﬁ@e’daﬁAﬂt%}ar@ﬂefscﬁﬁ%mC*éﬁrécteéts,qtedetermmm rgingethe | t er ed

"ol dhed QTR Cheohol I AL URE GRfloftitEe Hamte A BitlabRbR ddfbalils,

domai n. names in the selected character set; querying at least one said name server
with the domain name; and fetching contents from the URL if the query is
-satisfied. |

30 According to the invention, in a second aspect, there is provided a method of
resolving a non-Latin character URL, having a domain name, entered by a user
using an Internet browser comprising the steps of: contacting a websvite



BR] EF DESCRI PTI ON OF THE DRAW NGS An enbodi nent of the invention will now

be described by way of exanple with 2o reference to the accow&gﬂu
drawi ngs in which: Figure 1 is a schematic diagramill ustrat

pri nci pal WOMMENt s used in the enbodi ment of the inventi ®ET/SGIGN0822 is a
flowchart illustrating an enbodi nrent of the nethod of the 2s invention.
Figure 3 is a flowhart to explain the stgp of obtaining the nmulti-Iingual
URL of Fig. 2. . Figure 4 is a flowhart to explain the step of resolving

the 118n domain of Fig. 2, Figure 5is a flowhart to explain the fetch and
filter conteapportih pr@‘-!Ea& éharagfe L D
ENBCDI VT b n b et CharadthrDERY CEssl, dantlvadnd I, &gﬁgﬁEE
princi pl es &hamdermbRloinrsit pregrametent thenwelsiten jnpgittig the HoRE w@sing the
hi gh- | evel nt, ¢o tS _US An | pternet
browser 110 H@gﬁ%ﬁ%éﬁﬁ?‘@tt"%@% t&&ﬁé%{ﬁbsi HB@&"WEQ %iﬁ%meé’ﬁltﬁ.sus ing
connect ed t the bkaraoterr suttof HR URDS oteeér o CHHPﬁéts% érd. tRat's ﬁgﬁh@iﬁlt
ara or

whi ch cont ai ns s ,downl oadabl e programs narre y a non-Latin

t ool bar izonam?sam the gelesiadehanacieraetiqueryingfram thesvehaltpcatﬂeaaj ohbesaigt hod

of the pres tam 145 s al sg dj sposed on
the server ?ﬁ@ |é“&gqtﬂér@%ﬁ?inrﬁgﬁgo%gﬁeﬁgw F%’%’@In\ﬁ ff@”bﬁ"ec 4485-)-' f the
server - si dequernynseeaﬂsﬂécbanmpatssmsthefcoﬁeént@to fRy/udsr, connected to the

I nternet nanely a normal name server to . 10 (e.g. Bind), a name server 11

using the 118n domain sol ution prow ‘ded by IDNS and a name server 12 u5| ng

the i18n doapj é}aﬁg o g@r@Fﬂmgﬂ?ﬁe mﬁl & 1 a%é%ﬁ@ g)\p/tﬁfg ﬁ‘!ﬁ?@to eraplpn of

t he method w first escri bed. user can wser
110 and!r oamavet is alsr eowlsaged\aa fca'm]m patt.of the inveritionVaRe fukihkd fééthfésedﬁs

t he non- Lat t or toolbar, web page, 120 with the associ ated

JavaScri pt ﬁgdﬁ\(%%ﬁ %‘r&éﬁ é\e'&e‘ilﬁ'bhﬁc'ﬂ'ﬁ agﬁ@’qﬂﬂh@ﬁQn character editor

120 works in Unicode for essential resolution of international characters

but may us or allow the user to select the coding

schene to gg%ﬂéé%tsﬁﬁhggﬁg%&,%gs (Pp@tesmé’lﬁn?%& UR@R ﬁo%"qwﬁd fnyse isaydetesnat 20

forming t hebrovideetmtdng SHvaswipt babic mré% F‘%? E%@B&B c?efo
ien

ent ered byéﬁfr@ g t he JavaScript program 1
whi ch cd NEQFEN gsourse bocgitiop) apddbal atﬂw tngrettd’iavatamlr viewt hign-LERA

JavaScri pt s_that, the, as entered and.
deci des thedﬁ %ﬁ%@g}é"sc ra?ﬁg‘#&? g&l%@@g é%aggft@@@lgé Ht%eomnptﬁr ,
net hod t he amsie\mtmtrd'mngmgs eny chat-éﬂbmngﬁt W@Mbaﬁhéﬂtsalfoﬁ\?s Hﬁ’ieFé?'ﬂ

to

has a fil enane equiva

the. ni coadfethPis bailtiad SEFE nlealviiizag) Sommies de henacaamenodatocse
(LaTy o3 oy AmLSh ek tof SRRy E et 0N AhIbell (el PRLGNGD
user tRBn & cenverhingnsLatin iIsheractemwebt pagesto grapmswyhanﬁd‘ﬂlyrf@ﬁvle%h@

: without additional software. A user selects an input method with a language
encoding. With each input method, a list of choices of the characters is
displayed through graphics fetched from a web server to allow the user to select
the character as the user types. Each character has a unique Unicode

25 (Universal Character Set ISO/IEC 10646 implementation) representation and
this allows the embodiment to keep tragk of the Unicode and to display the

character using a graphic having the Unicode as its filename.

Unicode is only one example of a possible character encoding that the invention
30 can use. In a preferred imp!ementaﬁon, a character graphics web server may ‘

contain multiple character graphics sets In different languages and character

codings, each in a different folder and having a naming standard that maps the



character domain URL that he has just entered. It is inportant that the
sof tware WO 01/95144 6 a s nkEe ~oo~ PCT/ SG00/ 00082 of then g;@fceﬁég
invention is used for entering the URL. For exanple, if the u 4
instead AY2E his URL with the hel p of other software PRTSGOH@I0BL owser
110 address bar and hit <enter>) the browser 110 will proceed to fetch the
URL directly using the default nane server as configured in the Operating
Sysytem s (usually) or the browser. If that name server is not capable of
resol ving 118n addresses, .a host nane |ookup failure will occur. ' Even if
the def aul eharasierseedetoia URBmarapaflhe, fatthed comtentsi dfethe URIL by ceam! y

I ' i f 118n donmai d (e.g. iDNS
oy G, not SRS efiga o2 bR iobrasoniatonayhioe llowg: the Heertor
wants a i |\dewdaihdndlatihkardder é&téﬁt%rv_v?jﬂ{dizt é&‘dﬁtic{ﬂ%\?sgﬁ\;\lgfg.t name server

setting is set to CNNIC) for exanple) e next step rs to resolve the
non-Latin character domain to an I P address: The nane server settings on

h il L ' | 7 11 at thi.
ot 1% af e desbitgl dRehbe FrCleshlie” o8 SR rioiava aR-Pét sde naluderany name.
server 11 imipglémertatioh @f &nrABnS HORRIA.NETISE lsfb] gﬂmﬁ%ﬁﬁleﬁgﬁg%ﬁbﬁ?”e s

not a valid staﬁndard domai n name (which'is allowe to co Latin
al phabet , RN, KRy hoipgeprpvided hhi=DpiSsnd ICNBIGH A doheain mamen quergisquer y

"is perfor ei 125 or. the na resol ver 145 whi ch
det er ni nes@?o%yt e n.éc%%ge?]g%éteg@ﬁb‘i{‘? o%,p 'F'CPP?é men@'ﬁﬁ%’% af 2 {130

char act er dosnainsr Oncthe dieat-sidler arfanelioreto KRAPSa Bsér t%tséféct"ﬁﬁl gf(fh%"\ﬂ gh”
servers that [ﬁﬁ%%ﬁes do?%l n nanme service for each type of 118n domain

i npl engnt &P on;is, prefarahiv Provided; ve dofanilt ordedng @fidhe ol 8nhmettwdseist nane

th : ; I i ne., F
vl o | Co BRASENpaSS fir tesy o it the 16 MRS b Fe R el st cr
the 25 | DNEtheifitstd8n diomain ongthod thateretith GnidaddmissQjuct8ssfBiy REuddie '

servers 1 e tually exclusive the sanme non-Latin character

donai n rraéf“ﬁbjei tﬁéﬁ@ﬁép@ﬁa%%ﬂ%qc@t&gge JBRY iq’@sﬁﬁ?@guﬁ‘t) ithat ifra &Rlorin|thet .

Thi s is reontentsicontdilean i ESEdd ' _ t he

i 18n 30 domai n sol uti onaﬁ?ovi derp-ﬁiht, 'ﬂﬂg %E%h%~%%%@@@ﬂ# g@%%/ 00082
7 K. B3 ACE @%Hlatﬁra@h!@kmomeqm domigin. use the Java applet 125 to
performthe resolution while. a server-side domain nane query will use the
nane resolver to performthe resolution. Both solutions basically are -
sinmilar e F DESCRIPFIONIOE THE DRAMNGSoN is nore flexible and can have
better features. For exanple, s it w e easier to update the nane server
list information on the nane resolver 145 and it can support advanced .
cachi ng. AArerhbediehé ! ty) : 2 oceeds. to
fetch the cont ent@%?réfﬁgbﬁ%/_é{gigge%mm?ﬁ %% ﬁﬂ%/cg@%fﬁgé}g&’ta&a& %W@Ed@’%d
earliét. referancertotthe asepmpanyingrdrawingsHinwhiche Java applet filters the
contents so that if a URL in the contents contains an 118n domain, this URL
is replaced with JavaScript codes which will forward the request to the
Java appl Eiguted isoarsthematicldiggrain hisirati ' |t The
Java appl gt ‘126 c%,ihen di Zﬁl ays ?he cont ent gﬁh‘#‘gﬂgﬁﬁﬁfﬁmghgé@% @%ed Eﬂ owser
110. .For PRENAReYMent;afdhe yiveption. on, the contents can be fetched and then

filtered pgfiry e tige e : cont e to the, client

br owser 1'18. Thus tﬁ\é\lﬁgwggéeﬁtmlflr%t?%g{ge |talsH’ a%?%%@%s%f&éeamihq%@fd%i n
names25 r dRventigrerent i1 8n domain i npl ementations as |ong as their nane
server sghutio upports the standard nang server solution, that is to
say, t heqtlglateegﬁs }rﬁg\e{&@?@f@ @P‘p(aﬂfbﬂT%ﬁEps r Qiaining dhe mnltidibguainfbac i s
descri bedFign2 RFC 1034 and RFC 1035. In particular, DNS queries and
responses_shoul d be carried in a standard nessage format as described in
RFC 1034 Figkrert-s a dlosvabartthaxpldire thensteprafsesoieing thy i8n dofmin ef FEr each

of the nafg, 3k Yeh ?lo\lv%%%ﬂetg%%}air? the fageh 'ar818 ﬂﬂglr'r%:)t[n]telri{rsp étggeo?tF?gtJ.l 2O n
30

DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENT



25 FIG 2 presents a flow chart of the conplete method. In the first step,
a user uses the non-Latin character editor to, enter a norb éﬁkt&gﬁharacter
URL. {shown in block 20) Next, the donmain part of the URL Ved to
obt ai n WO 01W53tidr ess. (shown in block 21 ) The contents Bf: TISGROAYRP2 i <
fetched based on the 30 I P address and the contents are filtered to repl ace
URLs that contains an i18n domain wi th3JavaScri pt codes. (showna in bl ock
22) The contents are displ ayed WO 0l /95144 0 6 DEC 2~r PCT/ S&0/ 00082 8
on the user's browser even if the browser does not have non-Latin character

support. d(l'ghthmtrate thé (pmmctp:?s ofithe pethossef ﬁhﬁopreaﬁﬁ'fdnwnmﬂrbcﬁg@(f SWW&E |2 S .
t1at

)"t he- nonaL HiahrSushdaraticsons . te Rt &k SEbRRhahf. foetont igBlgeon

server 14§ qvg?ésii meedbﬁypﬁévid@dtthst BropaTRE By aTRer AHéBe coPMULEP RVEOHIRITteY

connect t using an Int'ernet bookmark or the user can
enter thetdRie Hiterat 1001 Thetuseris epneecteddoas webaseryer 14@ whishsentainse

R A o e

be ‘i nvokegddy Qmé\)aschbfl%ﬁdtmvabapplfe@ﬂzsa@fpmm@sheTh@thodrumte resemtact er

editor does not require any client-side installation or any con |gurat|on
settings tnventienusdrnamenreselvenpmparam héS dstalsridisposed ppdhe serverkidd o

| anguage. a4 oM diBL 1980t Abhe thsthind GRthd SortBraie! bR

wi t hout i@ user s conputer is not required
to instal typidyof dervatne§ E@@dimmsﬂ tdlthdalmamet namem,oa nmmal neche seseppor t

non-Latin character | anguages. Each non- aracter characte

di spl &ed 10y Bing).opimase pervert Ha%'s'f'g AMEie sﬁ)é’g’og’eﬁ’r%q‘;e‘){éy ng the

I t t
anguage ghRadifitafithe S8 A9 sl 4 ﬁeﬁ%@ﬁ SBRMoA dravidel tyenmlar ac ter,

the representing graphics. Ie C be na using the Unic
this all ovvs any non-Latin character web page to be displ ayed In bl ock 202)

t he user | ects, t he_l angu nput d t he JavaScri pt
codes in OReOYRINiEMAGE! 'Eﬁ)gﬁ ?mﬂql Wﬁ'cejﬂ'&%’ﬁ @?ﬁﬁ&?’eg %Hg?egi ndi ng
to the Sebge QU tHEPHitert Iwbvw 1matanutbersattbethqu@m@ewhartsutémmsvhekeys |
in to a character code. JavaScri is used as it is supparted b|¥ m)st of

In

the pepul browsewktd setrigves thengon- Eﬁﬂlﬂ sharaster editor taplpariel-age

bl ock 203,, t I | ri d r he
user and b et R AoV ANER afd ABRACEANIAVE Rt P25 CThE 1 Pé é

choi ces othamotéraeditsre120 wdrks erinicade dod gssaermahgdamlumn of inteneationa
character code is determ ne%%9 tthervm e th (f {Am ces .are dl% | ayed
for the uSbaracersdiudnayysegByother ¢q 9(5‘26@!“9@’5‘ lowaihg ST o geledh 8 Bl ayed
by f et chi pgarclohehfPIPHE UkbAI The LReP sBIERIS am MRt HéREA4dr RISTEARIE9082

gr aphi cs rom-t server. , ‘the user selects

graphie cfemiog ehef adnhnesaeand §Dyd1\0f¢-h§t!% e@waia@tpr AosapiandRlh egntth@nchar act er

O 2 8BS b Rt BN 126 i 4R 4PB0SBE 10 Suphcoce
char act er chlsé$¢he toolbar to be displayed allowing character entry. The JavaScript
program captures the address that the user has entered and decides the
- Unicode character the user has selected based on the input method the user
25 has chosen. The JavaScript then displays the Unicode character by fetching a
graphics file (which has a filename equivalent to the Unicode) from the web
server 140 allowing a Unicode character to be dynamically converted to its
graphical representation without requiring the user to install any non-Latin
~ character software on his computer.
30 .
The user then hits <enter> with the intention of browsing to the non-Latin
character domain URL that he has just entered. It is important that the software



s URL editor. This process is then repeated as the user keys in the ful

URL before the user hits the <enter> key to signal that he Bas fini shed and
wants to browse the web page indicated by the URL. Bl ock 26 PEG 8 at es
this rePéut/5itcess. The user is able to switch to anot h@CTISG98M08082 and

i nput nmethod and thus input a URL in nmultiple character sets at bl ock 202
provi ded each to character has a Uni code equival ent, although the existing
| anguage and net hod renaining as a default unless changed by the user in

bl ock 202. When the user switches to anot her | anguage andl or input nethod)

a di f f er epf thei preisentinventign lie used donentaingythe WRL o dfEdexamplbe if tas afseri pt
codes. The_JauaScri Cc s wll store the Unicode string URL that the user
has keyedﬁ?% "%ﬁ%eaq ﬁ@'tf%fﬁaqgfs m%‘ ?’Véﬁ"pﬁ'@cgglﬁ) Qfr olhes srityiare infoghedrrowsgert he

has | . : robe |
process o0 Lo S prdt RIS (P bR "Rl RReBN B IERAe LR T

| egst fi rdireqﬂydusing}tbefdgf%un Barrm)senveraﬁl cdﬁﬁgus?]d mnmbé Qp@‘rétﬁ‘fgﬂglybyte]ﬁﬁ) | DNS
t [ I As t i [

o e ool MRl TP e UL ool B Ch, S oo
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For each domain nanme server (as shown in block 214) in the list, the
process sends a domai n nane query against it as shown in block 215. Lf the

domai n Sghy/ e r n I he StiS lete shown
bl Ock DR Tt A | P astd (Bt SRRahy S RARNR e SR o

di f f er en¢harageterdioraain may e registesad by difforent evdriss, deseiting o eesnfis, to
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of tde Immaﬁﬁgmgﬁéngp?\;im.l ist. In block 218, the process is repeated for
anot her domai n nane Sol ution by.sending the sane domai n name query agai nst

another |ist of nane servers supporting the solution. (In practice, this
can be done in parallel).
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resol ving process can be inplenented in either the clientsi: % 8r t he
server-side. A client-side solution can be inplenented using a E%Jﬂ“applet.
A server-WOfd/M8BHution is nore flexible and can have bett erCT/sabomoes For
exanple, it will be easier to update the nane server list information on
the name s resolver 145 and it can support advanced caching for.faster nane
resolution. If the client-side resolution is used, the process of fetching
and filtering the contents of the URL as shown in block 22 can al so be

i npl enent edAvdlient-sidehdoraaimendmeaqaeny @il usé théQJavarapiletsi 2B tHPBfIrASHev er
145 i s used inﬁ&.ead, i here is a,choice of either using client-side or

server - si d&SFRIMIRNYhiled servarside, gomain aame guewy will yse: i namanesalver ter i ng

has the ady [ h (9 o L% Y I Y I | i.ent - si de
codes nore %ﬁ%ﬁf ég% e@.%'g@?a'e?ibéf‘d?'?'ﬁf’@‘%r'?ér%géaé'gna'\r"!‘es?'b'f‘@%@#g@lgﬁtd i ns
in the URLssarVer-side solutiontis mble fexiblecandvcah haoe bettet édtared, Fobleralnpia, t he

contents Of'ttﬂF URL @r? fet.ched based on the | P address and is the contents
is filtadredt Vi PR pRsEEtqrpda RIMeseerlistinformatiempn themarsatesalverpt

codes whi ch48 hHhg fitdamrs fanGsd ' ket I n
domai n URL when a user 'g‘?édgﬁgaon |t.c%@1l{'§':l=%ﬁﬁ%i ﬁ%m%fﬂ? ?ﬁgﬁE@JﬁSﬁg an

i 18n domai rappietc! 3% peateeds to Hetchrthaseontents| ofithe URE biebdwri triolRbadraee
query whic X i jast a standard nane server. Thus, the contents are
filtered Zghgﬁxg%%keél%%b'%robl em Even if all such i18n domains are
resol ved before displaying the contents by replacing the domains with their

| P addr esses ih is not sufficient to ensure that it will work correctly in
al | cadls. Afterithe condentsrars fetahss, dbe wavaapplet filteradhie axnterits amethat df host

mul tiple deygy ng, o) oL L. Okl mai n part.in.the URL w|
prevent the vvegﬁsg}r%?rc’h%ﬁsriéwagist ﬁb U@ Eg tgﬁ%uR!ﬁ‘hés §8P'@F96nwﬁ§§ed in
the presentavaBbipt codés which acl foraakiRithei leuast) &y a6 Jdla bppfti w5 48!
and pass the cﬁar aﬁ{ er of the original URL to it. %An addi ti onhal paraneter

for the hoSeSql¥e ARl demainViRle Whals @quser clicks amy it €be|Java) appleh 125 then
clicks on il i fu i A4S it at to.fletch
t he cont enﬂ@ é%}?oth%fgﬂ}téﬁ& Po%g?q%tégﬁ?gﬁésmn;[ eagﬁ{“(’)s'%?et@hi%d tbﬁeseé&'ﬁ{fséﬁ?s of
t he 30lLRLSehkisionsthe reptents cantlie fetehadrandathien filksredchefore thé Web 3&her
process of t.chi filteri is 1llustrat ih FLG 5 in greater
etart. © 8" BAE 538 Rotaato B bllens Srpueht $8HBus i prasedt fnetbod s he
contents ofblehetoUResolve fagiychiddn HeimdhmoGRites UFBH  ffef&itoliygs Beﬁ‘k\jr}P
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shown in bJ ock 23. to The enbodi nent e present 1nv
not to be Worf4eYegagB pf ntheatname mervesrsaindapendentoolithehdtesdomatr

enbodi rrentingﬂﬁﬁ,eHthg?E character coding, JavaScript as a scripting .
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Nt p: /ol aripPéddRsYAhCSHe CIntERERAr f1868d 16/rhIaE]: URL s that contains an i18n

domain with JavaSlcript codes. (shown in block 22) The contents are displayed



The sane word ~ is al so code Ox518D in Unicode version 3.0) and its
graphics 2s can be stored in the sane web server under theoigléir | code3,
and have the URL http:/I|[graphics web server donain]/unico . G@Gif The -
nanm ng fWO A4 ol der and file nane for each character i sPCESEGHV0ARI by t he
Javascriptl Java code with consultation fromthe dictionary | oaded. A
"Hanyupi nyi n i nput nethod" dictionary begilt for the (32312 codiRrg may point .
the 30 graphics for the input "liu4" for the word 'six'" in Chinese to
ht t p: //[graph| cs web_server domain]/gb2312/Cl F9.gif , while

anot her " Hagy Wi migers ibrowsermevbndf tht brovastr'dodihbt ht0e AdRLAM epdmactspdi ng
may poi nt the ﬁtﬁ%‘l 6 DEC 2004 WO 01/95144 PCT/ SGOO/ 00082 13 ,a ~~

gr aphi cs -SUbPHo oyt blpgkE3) i ua" for the word 'six' in Chi nese to
http:1/[graphics web server domain]/unicode3/516D.gif . For practical
usage, in a preferred fom-, all the character graphics fifes may be s

arr angfad |{ThdercmS$e , indivated byoblock Qﬂawrﬁ@ wwmeaebly }tl@e %eﬁ@%hé)ﬁ/)nf N as
ossi bl e {since Unicode con s characters of mu anguages
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Faci 1 11 e SPHGEREH S Hudiond oM S48 TS  Boioeh, Tot, 8RS0 '2daeser JA8: ARLAHAL i on
of Donai ncharacter éditetrdtds iatabluird ahy cliéftisiderhstalatbn br A9 onfiguration
' settings on the user computer and can be extended to support any kind of
language and input methods and all of this can be updated in the server without
15 the user being aware of it. The user's computer is not required to install any
language fonts and the browser is not required to supbort non-Latin character
languages. 'Each non-Latin character character is displayed using a graphics
file that is stored in the web server. Using the language encoding and knowing
the Unicode representatibn of the character, the rebresenting graphics file can.
20 be named using the Unicode and thus, this allows any non-Latin character web

page to be displayed.

In block 202, the user selects the language and input method. By doing so, the
JavaScript codes in the web page download the appropriate dictionary
25  corresponding to the selected input method so that it is able to map what the
user keys in to a character code. JavaScript is used as it is supported by most
of the popular browsers including Internet Explorer and Netscape browser. In
block 203, the running JavaScript codes capture the keys entered by the user
and the dictionary Is checked for correspondence to any possible choices of
30 characters. If there is only a single choice, then the character code is
determined, otherwise the list of choices are displayed for the user to select as
shown in block 204. All characters are displayed by fetching their representing



THe Uni code Standard, URL http: || ww. uni code.org 20. a s nEC Zoos WO
01/ 951 44 PCT/ S@0/ 00082 is CLAIM5 1. A nethod of resolving %G%ECL%L n
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character ving a dommin nane, entered by a user conprisin e steps
of: s sel‘%@?ﬁ%ﬂqg character set in which the URL I's wri ttﬁwﬁq{’ﬁ@?qs ng the

URL in characters fromthe character set; determ ning, using the character

set of the input URL, one or nore nane s®rvers that support domrmi n nanes in.
the sel ected character set; querying at |east one said nane server with the
donmain nane; and io fetching contents fromthe URL if the query is
sati sfi ed. aphicsdilesfrogs the wehesevar.dnablack 208 the usesmeiqats ﬁiée gnaphicep of

tin t tehgy L ; C eghondi 1 cal
val e, 1 STRRETHAT 456 IRt o EhoiBBY st ABp CYSC R Sa B SRR o
numeri cal determined. Infbloek 206, dise dheaderipti cbdeYasiehdPthd WRidddecestirastet! ai s
wherein the step of inputting the URL uses a character input program. 20
5. A met ho#088 191 an ielernal léRgiﬁmg e aisp disRlay thgraraphissdachataotenda theom a

ber for nitd. 4° et ThiE pdtsg ié Ahgh HeRlatelt Bk Mha O il a3 T2 o
conpri ses beferbstheaiser hits the manterd ey tol sigmﬁicthaﬁ;lpeghr?scafgmfl\ri]étderaggltvmﬁti \I/[\gce)r 6of

the user . SEOWSS Kkl page bisakediby iha yROnBlatk 22 ISR thiscrana
‘é\'gle;git gdt B ?rdtmﬁlge’ééh ts'lg'ri’@ uSbPR a8%0 3wWiRh 18 Grdthd BN uRde SR INSHAMBHY and
thus input a URL in multiple character sets at block 202 provided each

10  character has a Unicode equivalent, although the existing language and method
remaining as a default unless changed by the user in block 202. When the uéer

switches to another language and/or input method, a different dictionary may be
automatically downloaded by the Javascript codes. The JavaScript codes will

store the Unicode string URL tha_f the user has keyed in at the end of the

15 process of block 20.

In block 21, the domain part of the URL is resolved to obtain the host IP
~address. This process is illustrated in greater detail in FIG. 4. There are
currently at least two proposals for i18n domain solutions, one is offered by
20 IDNS and the other is offered by CNNIC. As there is huge business value for
non-Latin character domain names, it is anticipated that more i18n domain
- proposals might be forthcoming. As such, it is-desirable that the domain name
can be resolved correctly against any {18n domain solutions. Provided the i18n
domain solution is compatible with the current standard domain name servers,
25 the preseht method can accommodate this and if the i18n domain name server
can accept the same kind of the standard domain name query and returns the
IP address to the client that sends the query, it will be compatible. As of now,
both IDNS and CNNIC solutions are compatible. The present method needs to
query the correct domain name server that supports the selected i18n domain
30 solution or simply, all the name servers that support the i18n domain solution
provided by IDNS or CNNIC can be queried.
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di clainms wherein each character is identifie ul ting
of the preceding %@(}ggm

abase at a renote location. s 10. A nmethod as clainmed i
ahg?éi n MROH&4base includes a graphic representation of RERSGIWNAIACt er,
the graphic representation of the identifiied character being sent to the
user for display. 11. A nmethod as cl ai medyin any one of clainms 4,0 6
wherein the identified to characters are stored together to form an
identified version of the URL for use in the deternmining step. 12. A net hod

as cl ai med Sincailry generatf it 18 AoPpessiBia® alsahgEisWNRNhiBh i18n %ﬁaéﬁﬁfsﬁmﬁoﬂi ng
sfep, r~iore than one nane server supporti ng domai n names in | 's the . .
sel ected | g@@é@b@%tﬁ@'ﬁ_@r dﬂﬁ‘@dﬁ l&mgostmo!qg eg'?aﬂa,canpr\ede?;g? I:Smcﬁ)ar?ér:gé e: 2
e ' P DA o SOER Bl A B i e
queri ed. 1Bomaimsbhutidnesisalsd Peovited Faythanwheh $ersovdrd @Fléﬁés‘é‘%%ff‘gﬁélgt e

ied in an order selected ~ by the user. -
et hod &s BRGNS 5deng againsiithe name seners of onabdorsaln soluiiom befiwedhei ni ng

whor ei n 1 oo pAER S Rife SofGh. 5 predicS, ik IRibidheRtafaniva iawrai m
16 wher ei nname $érvers of diffatentit8n domiain SEILYEHS in PAFAIIE kb Upbef things up
and then return the IP addresses with the default ordering. If there is a conflict
of a domain name registered in different domain solutions, the user is given the
10 option to try the other hosts (IP addresses) if the default is not the one he
wants. In FIG. 4, the diagram depicts the process of the domain name query is
carried out in series although this can be done in parallel also.

In block 211, the process checks whether the domain is in standard URL
15  characters, if it is, the contents of the URL are retrieved as normal. If the
. domain is an i18n domain, the present method proceeds to resolve the domain
by first retrieving the full list of i18n domain solutions shown in block 212. (e.g. .
IDNS and CNNIC). In block 213, a domain solution is sslected and a list of
domain name servers that support the selected domain name solution is
20 -retrieved. Currently, such a list of server IP addresses can be compiled -
manually and configured for the process to use. For each domain name server
(as shown in block 214) in the list, the process sends a domain name query
against it as shown in block 215. If the domain name server retumns an IP
address, the process is complete (as shown in block 216) although in practice,
25 more than one IP address from different i18n domain solutions can be returned
as described earlier to solve domain name conflicts. If the domain name server
returns an error, the block 217 is executed to repeat the domain name query
against another of the name servers in the list. In block 218, the process is
repeated for another domain name solution by sending the same domain name
30  query against another list of name servers supporting the solution. (In practice,
this can be done in parallel). ‘
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preceding clainms further conprising the step of searching thg DCE? gﬂpd
contents of the URL and replacing a nonLatin character URL found therein
wi th meart¥OPYP51tesol ving the found URL. s 20. A nethod as RATAGAA008A cl ai m
19 wherein said neans conprises replacing the found URL with a JavaScri pt
function call and passing the paraneter 1of the found URL to thefunction
call. 21. A nethod of resolving a non-Latin character URL, having a domain
nane, 1o entered by a user using an Internet browser. conprising the steps

of 1 cont aciThegdemakbaate mspbdig iphgcesdncatbenimplanfutied iVBither s eliseR)
downl oadi ngwg non-Latin cgar act er I nput program fromthe website,

i nput ting QIRNe 2rver-gide- Arﬁ!@n&%%l&%n%plgﬁmmg eimplemented Heingehdava
s hame. sorpBlet'AYRepRNIAG soliTbdl MitreMBMAR 40 68 nle o ek Retuar FBE, ' ©

querying feramples itwveilibe easier loagzdatetice nante sewer istiMRIrmatibh ohlthe ik N-
nane; fetchin co@nti,fromthe URL if the query is satisfied and passing
the cont enf@SHE{ D 888t cashsupPokhgdyancad eashing ferfastergname raselution.df
anyone of kN AP § 0 : . .

AA AR Afﬁggﬂéﬁ[g% %ﬁ!ﬁ@%&% Ehe Brogessyoiafetehing gpd filtering the

* |~} xr mhc ogriehtsagictilecdRtaag shpwa]indlbcaPRdarebise] bajmplehwmted it e a] caU

N &a ~ ) ) .
} ??IUJI ?a{(;g%ﬁg]‘%%%g& E’IEL%% C%'sﬁ% ﬁﬁﬁﬁwéﬂ%aﬁ@a@]%sﬁpdﬁﬁt@éﬁc@?&ﬁ a] ca]
8158 al ca] caloelozrdr althiel asthgdientbiedl 676 il RERG 4 kérirl, lerft> 33383
<( <=uANDDCHgefelghnaent Nitesing chasUiheagddrdage af offleadingtha]seajeraift dajuiaU] ca]
S/?/]V\S\?]Z? al Cﬁ%ﬁghﬁ%‘]&:@%hﬁﬁlﬁgc@do‘éﬁ] FBlS BbAMNCAS. HSOsl SALHGRL Gl M) U
119 0i i ] ki vall gBhxionaidls i tred URLsajfthslconters/nfl ak opbealitpgesd eadting.cal call cal

] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca
Kkkkl 1111 LmOmmmmmnnenopppoqrqrr_rjrrrrs~ytoje [V]]ca]ca] ca]ca]ca]ca]ca]ca

| cal cal caliplioat oo 47 eSALARLLF e SR ale RltcAF BhSE) T 13 RAAERRLS Frp] o)

cal] ca! ssssssssEt uuxvv

xBxxxxdéxy yiezeonteptsy ig iiprdd Je applacealRilsc tatapanthing] an] id8hcadmainc aliha] ca] c
al ca) cal cajabeabhadd AR SHrd o Tehted! fh5E ThiS anbier t resona V"
i18n domain URL when a user clicks on it. If the original URL that contains an
i18n domain is clicked on, the browser will use the default domain name query
which may fail against a standard name server. Thus, the contents are filtered
20 to solve this problem. Even if all such i18n domains are resolved before
displaying the contents by replacing the domains with their IP addresses, it is
not sufficient to ensure that it will work correctly in all cases. In the case when a
web server at an IP address chooses to host multiple domains, the loss of the
original domain part in the URL will prevent the web server retrieving the URL
25 contents. The solution used in the present method is to replace the URL with a
Javascript function call and pass the parameter of the original URL to it. (An
additional parameter for the host IP address can be passed if already resolved)
When a user clicks on the replaced URL, the Javascript function is initiated to
. fetch the contents and this functionality is similar to fetching the contents of the
30 URL the user keys in with the non-Latin character editor. This process of
fefching and filtering is illustrated in FIG. 5 in greater detail.
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éO(S? I | ! 2%8%3@%@ Basﬁ]]%&aé‘qﬁitg %ﬁn“eﬁ@%ﬁé%@@g&mer and then fetches the
contents of the original URL. The fetched contents are then parsed in block 222,
In block 223, each URL in the contents is extracted. The URL is checked to see
5 whether it contains an i18n domain name in block 224. If it does, it is replaced
by the Javascript function call as shown in block 225. Block 226 illustrates the
process is repeated for each of the extracted URL in the contents. The updated
contents are then returned and the process is completed. Next’, the contents are
written back to the browser frame as shown in block 23.
10 , .
The embodiment of the present invention described is not to be construed as
| limitative. For example, although the described embodiment uses UNICODE
character coding, JavaScript as a scripting language and Java as a
programming language, use of other suitable coding schemes instead of or as
15 well as Unicode, other scripting languages such as Perlscript or Vbscnpt and
other bytecode interpreted programming languages i is envisaged.

For example, a character graphics web server may contain multiple character
graphics sets in different languages and character codings, each in different
20 folder and a naming standard that maps the character code to the URL name.
e.g. the word 7~ (for the word ‘six’ In Chinese) is code 0xC1F9 in GB2312 code,
and its graphics can be stored in the web server under the folder gb, and thus
have the URL. http://[graphics_web_server_domain]/gb2312/C1 F9.gif
The same word 7% s also code 0x516D in Unicode version 3.0, and its graphics
25 can be stored in the same web server under the folder unicode3, and have the
URL http:/ffgraphics_web_server_domain]/unicode3/516D.gif |
The naming for the folder and file name for each character is determined by the
Javascript/Java code with consultation from the dictionary loaded. A “Hanyu-
pinyin input method” dictionary built for the GB2312 coding may point the
30 graphics for the input ‘liu4" for the word ‘six in Chinese to
http://[graphics_web_server_dom_ain]/gb2312/C1F9.gif , while another “Hanyu-
pinyin input method” dictionary built for the Unicode coding may point the
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" minimize maintenance of a large number of different graphics sets and
dictionaries,

10  Reference to a non-Latin character URL includes reference to a URL which has
a non-Latin character domain name and a Latin or non-Latin character path .
portion.
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15
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entered by a user comprising the steps of:
5 selecting a character set in which the URL is written:
inputting the URL in characters from the character set;
determining, using the character set of the input URL, one or more name
servers that support domain names in the selected character set;
querying at least one said name server with the domain name; and
10 fetching contents from the URL if the query is satisfied.

2. A method as claimed in claim 1 further comprising the step of converting
each character of the input URL to a corresponding numerical value.

15 3. A method as claimed in claim 2 wherein the value is a Unicode numerical
 code.

4. A method as claimed in any one of the preceding claims wherein the step of
inputting the URL uses a character input program .
20 | |
5. A method as claimed in claim 4 wherein the program is downloaded from a

remote location at which the determining, querying and fetching steps are
performed.

25 6. A method as claimed in claim 5 wherein the' remote location comprises a
website.

7. A method as claimed in any oné of claims 4 to 6 wherein the program
displays a URL entry toolbar on an Internet browser of the user.
30
8. A method as claimed in any one of the preceding claims Wherein the
inputting step uses a method of input of each character selected by the user.
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5 10.A method as claimed In claim 9 whereln the database Iincludes a graphic
representation of each character, the graphic representation of the identified
character being sent to the user for display.

11.A method as claimed in any one of claims 4 to 6 wherein the identified
10- characters are stored together to form an identified version of the URL for
use in the determining step.

12.A method as claimed in any one of the precéding claims wherein, in the
~ determining step, more than one name server supporting domain names in
15 the selected language is determined.

13.A method as claimed in claim 8 wherein each name server is queried with
the domain.

20 14. A method as claimed in claim 8 wherein only one or more name servers
. selected by the user are queried.

"15. A method as claimed in any one of claims 7 to 10 whereln the name servers
_are queried in an order selected by the user
25 .
 16. A method as claimed In any one of claims 7 to 11 wherein, in the
~determining step, a list of name servers is queried.

17.A method as claimed in claim 16 wherein the list is held by the user.
30 |
18. A method as claimed in claim 16 wherein the list is held on a remote server.
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5 20, A method as claimed in claim 19 wherein said means comprises replacing
the found URL with a JavaScript function call and passing the parameter of
- the found URL to the function call.

21.A method of resolving a non-Latin character URL, having a domain name,
10 - entered by a user using an Internet browser comprising the steps of:
| contacting a website supporting non-Latin character URL resolution,

downloading a non-Latin character URL input program from the website,
inputting the URL. using the program and s_ending the URL to the website;
determining at the website, using the character set of the URL, one or more

15 name servers that support domain names In the selected character set;
querying from the w_ebsite at least one said name server with the domain
name; fetching contents from the URL if the query is satisfied and passing
the conténts to the user. '

20 22.Apparatus for performing the method of any one of the preceding claims.

25

30



