WO 01/ 95144 PCT/ SGOO 00082 A METHOD OF RESOLVI NG A NON- LATI N CHARACTER URL
BACKGROUND AND FI ELD OF THE I NVENTION 5 This invention relates to URL
address meopi/guad . Each I nternet website has a uni que webBCT/B8GWRI0g2uNI f or m
resource |ocation) address which a user enters using his web browser in
order to access the site. The URL has two parts, a domain nanme, specifying
the host or the IP (Internet 10 Protocol) address and the path to the
resource. These are entered by the user in a word formwhich is then
transl at ed A METHODUGEREAOL¥HNGeS NONCHMBNTHARNGVERWHRIS are conposed
froma standard character set corrpri sing Latin al phabet characters and
nuneral s and are resolved using "root" registry facilities provided by

| CANN i n c@EUOREROONE ARD' BT bE PAE IRVENTIEN stries in 15 each country.
It is a problemwth such URL addresses that they use exclusively Latin
characters and it is thus not possible to represent non-Latin character URL

char act &r s. 1oy TSGR PR BRIRE ARURREIHOS o nce these cannot be.
resol ved. Proposals have been nade for representi ng non-Latin character URL

addresses hereinafter referred to as i18n (short for internationalization)
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has a di f f drentURhahas beo yberts htdonsain mnmlsmactfylag the rmsaodﬂtele (Internet

I npl enentati o as,yet be a adi n o I fficulties cessi ng
B o TrORINGAdErs ARE RS RAR i csPUrS. aHiesel o ererarh Ry ie Gomr “use
different hnpl eyBRE afdr@NSyARY f'@t tt"&% UthA$I8tddeallionda t PupRiHcaP! Qﬂdress
particularly if the 30 nunber of inplenentations and registries for

non- Latin devrientinnatys Wrbswere somposed deama e siendarskpearaeter detwopirising
countries @tﬂhalﬂﬁgb&ogh&g&]eps %narrﬂﬁ%gals and are resolved using “root” registry

facilities provided by ICANN in conjunction with “branch” national registries in

15 each country.

It is a problem with such URL addresses that they use exclusively Latin
characters and it is thus not possible to represent non-Latin character URL
addresses using other language representations, such as using Chinese
20 characters, or non-Latin alphabets such as Thai, since these cannot be
resolved. Proposals have been made for representing non-Latin character URL
addresses hereinafter referred to as i18n (short for internationalization)
addresses and two implementations have currently been proposed iDNS
(Internationalized Domain Name System) and CNNIC (China Internet Network
25  Information Center) for implementation of i18n domains.A Each implementation
has a different name server. It is a problem that no standard implementation
has yet been agreed leading to difficulties in accessing i18n 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

sets.



sets. WD 01/95144 PCT/SGOO' 00082 2 It is also a problemfor users to input
non-Latin characters. Mst conputers in the world uses Operating Systens
t hat haveveni/gsiunput capabilities for the Latin charact ePCE8G00/(0082 user s
of these conputers, the users has no facility to type in 5 the non-Latin
URL of the i18n donains, and cannot access these URLs. Some Operating
Systens have input capabilities for one (or a few) non-Latin character
sets (e.g. Chinese Wndows 95, Japanese Wndows 98). Language i nput
prograns that integrate with the Qperating Systemto allow input of

non-Latin characters (e.g, HansVisjon for Chjnese input) also exist, A
probl em whilkl$ 8l§erR PERAGEY Brdisess f%ﬁmuagenéaé@nmﬁra%eg% gt egPderain i 18n
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one or nor eharattete(e/gr HahdMisionipp Chinedertaput) atedst. A priotlere widiesuch
character set; quer at |l east one said nane _server wth the domain
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According tbhe (RVEYr ANi1dsife SESOMHATRHaradtBESEt (Br RBYAMLAED §sBEt hod

of
using Chinese Operating System that wants to go to a Tamil URL site).

15 ltis an object of the invention to provide a method of URL address retrieval that
alleviates at least one problem of the prior art or provides the user with a useful

choice.

SUMMARY OF THE INVENTION

20
According to the invention, in a first aspect, there is provided a method of
resolving a non-Latin character URL, having a domain name, entered by a user
comprising the steps of: selecting a character set in which the URL is written;
inputting the URL in characters from the character set; determining, using the

25 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 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 website



resolving a non-Latin character URL, having a domain nane, entered by a
user wusing an Internet browser conprising the steps of. contacting a
website WD O0L$A5444 PCT/ SGOO 00082 3 supporting non-Lati PCTRa@dE®OEr URL
resol ution, downl oading a non-Latin character URL input programfromthe
website, inputting the URL using the programand sending the URL to the
website; determning at the website, using the character set of the URL,
one or nore nane servers that support domain 5 nanes in the selected

char act er Ssﬁ%ipoﬂﬂfd Yﬁé‘rSlLBfiﬁ”tht%cY@rb%FﬁLe Péso!uﬁ%ﬁ? tﬁcg\ﬁrb%%ﬂﬁg {%‘g‘r’orﬁﬁéﬁﬁr.

with the donain name; and fetching contents from gquery is
satisfied asidarpetesiUigL tinput pregrams froo thee website, Mmudtieg dise fWRL pesigtine ng

t he nethod of the aspects of t i hvent i gn.not.e .o aboye is also .

envi saged. 0PI ARg gaidngtnd hE AR RN i RrmiTlnd 3 e hReBtE using.
i nvention ahg drRifhdteneet of thd@RI abiB oPRRFBARIMESeidts that spatesehidned
nmet hod of the invention, a user is allowed to use any internet browser

that has Jaames inihesripeed rhpsadanprli queryingnirem theebsitatatieagiangctald 15
URL (uni forﬁarﬁs%%wecrﬂm 0GRS [ OMaift PR A feidifingd Bohieny {r?w;}h\éa' @#Lﬂﬁgﬁéat' n

character contents w thout installing’any a onal™ so
conput er  agukryid satigfiecdhanpasgsiagthectordantstodiee geét.i ngs. The enbodi nent
allows different methods (solutions) of i18n (Internationalized) domains

to be accommpdated. A non-Latin character editor is provided to enter a

non-Latin cAbAGHAY fdRbeABINAY e ARANGS lof PR bdddcls TARCIRENHED RAgeS ! ©

graphics dynamcally for viewng wthout additional s A user
sel ect sitan abqgyetis @smnedvisagad as| farginggeart ehthedinmgntion' and darther fepturesef hod,

From a web B8/0EBR 4rEORPEHR Eahe chinBaBeREd pefd 30 &1 “Be The user
types. Each character has a unique Unicode 25 (Universal Character Set
oG ok TSR R &R SBEAR 8 1 el ah Fromet
browser that has JavaScript and/or Java support to enter a non-Latin character
15 URL (uniform resource location) and be able to retrieve and view non-Latin
character contents without installing any additional software on his computer
and without changing any client-side settings. The embodiment allows different
methods (solutions) of i18n (Internationalized) domains to be accommodated.
A non-Latin character editor is provided to enter a non-Latin character URL and
20 to convert non-Latin character web pages to graphics dynamically for viewing
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 track of the Unicode and to display the
character using a graphic having the Unicéde as its filename.

Unicode is only one example of a possible character encoding that the invention
30 can use. In a preferred implementation, 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 using a graphic having the Unicode as its filenane. Unicode is
only one exanple of a possible character encoding that the invention 30
can use. woaondneferred i npl enentati on, a character graphPCESGel00Er ver may
contain nmultiple character graphics sets in different |anguages and
character codings, each in a different 4ol der and having a nam ng standard
that maps the WD 01/95144 PCT/ SGOQ' 00082 4 character code to a URL nane.
The fetched contents of the URL nay be dynamically converted to a

gL aphi cal rdhar@ﬁemto@tj'eﬁm \ahuﬂs_ atahwzvslThéw?emeﬁ ctcmterg]ﬁse%f any Ug?l_g-rhay lhlcm%I
character contents w thout ition oftware, .5 The descri met hod can
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by i-DNS an mal N name query 1S sen nane server that
supports a particular inplenmentation of il8n domains. On the client-side,
a function
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of the first il8n domain nethod that returns an | P address successfully is

used. Aft @uriehdy ctheayvebeisgdrrevided dydd)NBhardk ChYIGHeAfdomainetange quedy isf a

URL in the ent tal i i repl. d
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princi pal iy .dﬁ?ﬁ\&t i 1 I 21is
a flowchart 1 Pﬁﬁay?%g&én&ef rgglsﬁgﬁ?déof t eWémlel? %ggr%éﬁﬁggaggﬁ]ﬁ\wﬁ%i on.
of the first i18n domain method that returns an IP address successfully is used.
After the contents are fetched, these may be filtered so that if a URL in the
contents contains an i18n domain, this URL can be replaced with the JavaScript

15 codes that are able to resolve the i18n domain.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the invention will now be described by way of example with

20 reference to the accompanying drawings in which:

Figure 1 is a schematic diagram illustrating the principal components used in
the embodiment of the invention.
Figure 2 is a flowchart illustrating an embodiment of the method of the
25 invention.
Figure 3 is a flowchart to explain the step of obtaining the multi-lingual URL of
Fig. 2.
Figure 4 is a flowchart to explain the step of resolving the i18n domain of Fig. 2.
Figure 5 is a flowchart to explain the fetch and filter contents step of Fig. 2 .
30
DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENT




Figure 3 is a flowhart to explain the step of obtaining the nmulti-Iingual
URL of Fig. 2. Figure 4 is a flowhart to explain the step of resolving
the il 8nvomads4nf Fig. 2. Figure 5 is a flowhart to expCwEsGowwesx et ch
and filter contents step of Fig. 2 . 30 DETAI LED DESCRI PTI ON OF THE
PREFFERED EMBCODI MENT WO 01/95144 PCT/ SG&Y 00082 5 To illustrate the
principles of the nmethod of the present invention, FIG 1 shows a

hi gh-1evel schematic view of the different conponents used. An Internet
browser 1107g #iupirate thedpriricities of theemethdy ofithespresahibiseectiom RIE: 1i shows
connected to.the Internet 10Q. The uset.is connected to a ,web server 140
whi ch cont & @%%Hﬁ\uﬁﬁcbﬁﬂﬁypev'%Wo@r%dmw campoRepts HeednarachEe et ¢ or
t ool bar 12 Lo ﬁéma I SR t
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usi ng the idisH adgapaScritl aid Oévéléﬁgieﬂﬂe@SbyuppbcPﬁ@ ané racthabEofShieVSfesbit Usi Ng
the il8n domain solution provided by CNNIC.. An overview of the operation
of the met Wertion A pamepesglves Prpg@m A4gsisralsadlispased Qup therservaret4t

b 11 ; ' : .
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ars] soci at ed tﬂm&tséw@rmaky béeohnelted tdfwalr&pme%haﬂrl%ﬁy a‘ﬁ‘dﬁnﬁa@hahﬁ} server
character edjitor 120 works in Unicpde for essential reso]ution o]
i nt er nafi on& 2e-€hé|"}ﬁ>t 8r' PG SeRRS ﬁﬁé’sﬁﬂy tae HEen domainy SQhW@HBO"SY'dﬁFiI BYv t he

user to Se'|9ﬁ~t63 éﬁ&a B G rRGIORA tﬁ@msﬁggnméﬁh%oggﬁg Aﬁ*@bi@@&l %Zfdli‘lthF@Pt

met hod for t characters 20 formng the address a y non-L
character domain URL can then be entered by running the JavaScript program
125 in the ACA ioegﬁvié)vfloo%ﬁé olple(?a’t\l’\cl)r}\i SP the method will first be described. A user can
open up the Internet browser 110 and browse to the web server site 140. The
15 browser 110 retrieves the non-Latin character editor toolbar web page 120 with
the associated JavaScript and the hidden Java applet 125. The non-Latin
character editor 120 works in Unicode for essential resolution of international
characters but may use any other coding scheme or allow the user to select the
coding scheme to be used. The user selects an input method for the characters
20 forming the address and any non-Latin character domain URL can then be
entered by running the JavaScript program 125 in the client browser 110 which
causes the 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



causes the tool bar to be displayed allow ng character entry. The JavaScri pt
program captures the address that the user has entered and deci des the

Uni code ovanueiler the user has sel ected based on the i npupCTveGhmaoshe user
25 has chosen. The JavaScri pt then di splays the Uni code character by
fetching a graphics file (which has a fglenane equival ent to the Unicode)
fromthe web server 140 allow ng a Uni code character to be dynam cally
converted to its graphical representation without requiring the user to

i nstal | anyfiee-present invdraioads arsed dbt wvateringnthbi YRL orRawtexam 36, ifitiee user t hen

hits <enter> with the intenti of browsjng to the non-Latin  character
domai n URL Wamsﬂ?@dh%%tef%%ﬂ“% él\(i& ﬁte "‘§|%i %Q#‘Péﬁ? AR ntpdhe rpwace wo
01/ 95144 PGhoSGEEE f K b LV ' | i ng
Dhe URL. PaoSadRdBaR anfl Y <SriER S Bftwddl O witbroedld B iqioh tELRL 19

hel p of ot ldinecpfusivy the defauttranhe sesweEr aslddnfiguided irs theaOpenating Sysyeher >,
the browser 11 i 11, proceed t etch the URL. difectly usin he def aul t
name. sebverusialdr o BRar: §4heh Brme Seyvey s PehBabrdlel Rphdio |

browser. | faddf@dsedarne hoet Wamd fodkep FARRY VAl YoclpSBLem NP thel Yfadt tapfses, a
host nane | ookup failure will occur. ' Even if the default name server is

i | 8n capablsefveriisiit8ry eapablpkigiis venydikelyt thed isiomply te enly enee implemantatiant i on
of 118n dongi: a r.d i DNS. t.. ho t
nare | ookud gt QEnalE AR b, (BTN TBEICRNIE ndtoboy, 86 2 Hd8PT o
t o standar chanheitiodkug el intaynacsurs@f ther uset wanig a 918&etdohmiCiNithe iDNS

exanpl e). The next step is to resolve the nonp-Lati haracter domain to an
| P addri@ss Stanggr ng%tﬁgéqf@qlt Q%Wi%‘éero??t?%'s&ﬁ?ﬁ%mlﬁ,ﬁ@r SRle)y poi nt
to a normal nane server 11 at this current date. If a domain nane query is
send to such a nane 15 server 11, the name server 11 will return an error
si nce the fAdre haxi stephiartacitesplvedibwanen-hatie characier domain tb shalftaddredsmai n
nane (vvhichl_is al | owed onlyto . .
he name server settings on the computer will normally point to a normal name
server 11 at this current date. If a domain name query is send to such a name
15 server 11, the name server 11 will return an error since the non-Latin character
domain name is not a valid standard domain name (which is allowed only to
consist of Latin alphabet, digits and hyphen). In the present method, the
domain name query is performed by either the Java applet 125 or the name
resolver 145 which determines from the Unicode representation, if the URL is in
20  Latin character form or not. The name resolver keeps a list of well-known [P
servers that provides domain name service for each type of i18n domain
implementation. Thus, the domain name query will be send to the correct name
server that knows how to resolve the non-Latin character domain name. For
example, the non-Latin character domain name query can be sent to either the

25  IDNS name server 11 or/and the CNNIC name server 12.

Since the servers 11,12 are not mutually exclusive the same non-Latin
character domain may be registered by different parties, resulting in a conflict.
This is resolved in the present method by allowing the user to choose the i18n

30 domain solution provider.



consi st of Latin al phabet, digits and hyphen). In the present nethod, the
domain nane query'is perfornmed by either the Java applet 125 or the nane
resol ver Wdd1/oisch determ nes fromthe Uni code represent aPCDRGOW/G0082he URL
is in 20 Latin character formor not. The nane resol ver keeps a |ist of
wel | -known | P servers that provides donain nane service for each type of
I18n domain inplenentation. Thus, the domain nane query will be send to
the correct nane server that knows how to resolve the non-Latin character

domai n nangA cE@mt-smadmh@n ridrae reprery: awill msehtaeaiet\@raplpmanasrtan;merfmm tYhean be
sent to either f | DNS nageerﬁﬁrver 11 or/ and f NI C nane server 12.
Since the JepQIEHQN M‘"ﬁ?zﬂ aFIVCRS main jareg Quedy vl vsrthespamedrselyer ko

charact er q%ffﬂrﬁ Y rBSol hﬁ@hss%ﬁﬁ%otmdﬂsf B§§I@Q|h/ %@%tél r '&SRbt ithat ks 2

conflict. 1S 1S reso I n the present net ovmngthe user to
choose t he ser&r-side sdbt’mnnsmretﬂernbl@raﬂdimhammerg‘éaulﬁteﬂﬂ@mﬂéow 7

I h I f h
Fesol ut Pon Tl & 8oSieF FLPediGtadiame Sk L RRMARR FLisRahB BEOLELS) vor

to perform4shgnd asednusipgport Bovdhceel sddhits thahg@hém £8€ svlutionathee dgept
that the server-side solutionis nore flexible and can have better

features. Rhapleixbipp@cesds o ipich the contands of thapidt baserbondhe IBaddsess i st

informatio age ol ver 145 and it can support advanced cachi ng.
For the clqh ?5'Q§dosolﬁfﬁ%n the Java applet 125 proceeds to fetch the

contents of the URL based on the I P address that is resolved earlier. |o
that 11108 AR PR CHESUSAIEHEENSONTES VA HARI T Hg5hich CODTAS GRUTAS &
B aEo . S 1, S e g 0
appl et 125 Javalcripi spHaysvhink wdinfwwasd ithe arequéestr tof therslava applebri@iséy 110.
For the Serr\égcr)lvgllqgn domain URL when a user clicks on it. The Java applet 125 then
displays the contents in another frame in the browser 110. For the server-side
15  solution, the contents can be fetched and then filtered before the web server
140 returns the contents to the client browser 110. Thus the present method is
able to resolve any i18n domain names from different i18n domain
implementations as long as their name server solutions supports the standard
name server solution, that is to say, the concept and design of the name server
20  should follow what is described in RFC 1034 and RFC 1035. In particular, DNS
queries and responses should be carried in a standard message format as
described in RFC 1034 and RFC 1035 so that the same resolver may be used
to query each of the name servers independent of the i18n domain
implementation.
25
FIG. 2 presents a flow chart of the complete method. In the first step, a user
uses the non-Latin character editor to enter a non-Latin character URL. (shown
in block 20) Next, the domain part of the URL is resolved to obtain an IP
address. (shown in block 21) The contents of the URL is fetched based on the
30 IP address and the contents are filtered to replace URLs that contains an i18n

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



15 solution, the contents can be fetched and then filtered before the web
server 140 returns the contents to the client browser 110. Thus the
present meohoosiies able to resolve any il 8n domai n nanes PECDRGAI/G0DEr ent

i1 8n domain inplenentations as long as their name server solutions
supports the standard nane server solutgon, that is to say, the concept
and design of the nane server 20 should follow what is described in RFC
1034 and RFC 1035. In particular, DNS queries and responses should be

carried ingh gianders biewsagevémihthe owsdesoeshwd haveRhén1G84 dhgladtec 1035
so that the sane resol ver may be used to query each of the name servers

i ndependentSUpPOrth EShovEhindgaek #3)-i npl enent ation. 25 FIG 2 presents a flow
chart of the conplete nmethod. In the first step, a user wuses the non-Latin
character editor to enter a non-Latin character URL. (shown in block 20)
Next, the didraprogesstindicatdekbyRilocls 20esdlichet$ indiabdd diynthenusé? isasttbvas $n

hown in bl 21) .Th f fthe URL is fetched based an the 30 IP
acior 65s Jand BRI ASHAILIE Carb 1F placky 2 Toe o 2t Wrecten Oicelog AabZh 11 or
domai n W t hyol@yiasgéd %nﬁact%égggjg;sérgebhm% diblaled iAARE BIbKsEF Rame.

di spl ayed WO 01/95144 PCT/ S on the user's browser even if the
browser doés ugar kaweceenientiyn cenaeelcie rthiss wapomage( bioupingnan| tdrnes) .

e B or cana TR st es Ser B ORG b e nRhnonudiift el e R
edi t or 't ooltherbrodgen! Dhae etdirifent nhterietbERsigrerdiroaser suppéfls i custhra toalteds i n
the browser franme. . A user can conveniently connect to this web pag

usi g A | rUSER this BRI ERR 6 PEREY dho el G aiom IRIRURY a5 LRSS A he
support s cod et peahyokd® IORRHBE inks o ToRkar] RS T8 FAEL el 0o
bot t om si dechafrattbe eBitavdmes aotdequire any client-side installation or any configuration
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 support 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 representation 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



whi ch can be invoked fromthe Iinks tool bar for easy access. The non-Latin
character editor does not require any client-side installation or any

confi gur aW@on9sigetti ngs on the user conputer and can be eRCERAeHODE support
any kind of |anguage and input nethods and all of this can be updated in
the server without 15 the user being awaye of it. The user's conputer is
not required to install any |anguage fonts and the browser is not required
to support non-Latin character |anguages. Each non-Latin character
character igraghies!fiyefronsiting wetgsenver.cls bibck @06h#te iusesseleets the ylaphieb

server. Using the | anguage.  encodi ng and know n he Unicode representation
of 1 he’ charadraster (01 {Bar ilth FHGCes ABREES A WM B GRAASHECCQNS iy  he
Uni code an ek Ni [ Bini

i spl ayed. Jeonelt phRey 206, 3R JAORSkR cRsURICrRl DB HeRactBr s gy
doi ng so, tduele thawaSoterpal UBdestring arttealsehdipplgy tHevgrbphidstdmaragipr opthet e

di ctionary carresponding to. the selected input nethod so,that i{. is
abl e to maRhaciche THEProidhss s ien EPBALta ap dPeCutRE. ko, Hothd Bl HRG e
as it is supIeid B erisithetderitde ROPH ﬁgnﬂrtﬂ‘é@ﬁé%dsﬁmi%wgnd WPt &
Expl orer and Netscape browser. In bl'ock 203, the running JavaScript codes

capture therrepe tbet webdage indicaledrby dedURhe Elodlt 20 allystrates Hbiskieperbr
Single. chodgeethetEnBeE uraf: 6o o liaf BRLARRE <Py her PELRA ! ©

of choi ces thue idpaplayelLf pr riitiples ehatacterebest atsblosh IR iprotitiegkedét. Al |
characters are di SBI ayed by fetching their resenting WO 01/ 95144

PCT/ SGO@ 00¥Bpactsr §ragHiRisode cayivardih almuaregﬁs exialing languagscandosthedie
user sel etz [ hGngrAPhefa i glIBse Eﬁarﬁ%éﬂ*%h% héir‘igg%oabgd)ﬁe\ﬁ/hég%ﬁé%%sﬂ and
ocC , 1 a

thus the character code 1s eterm ned. e JavaScri pt codes
append t he dwitaheddo cmatizartianguagelend/or eput method|a dierantrdictipnang meysioe

di splay the graphic haracter, in the 5 URL editor. This pracess is then
r epeat ed asatﬁﬂ@aﬂg%lfy agvgﬁqqgﬁephéy ihe fjamcrlpt codes. The Java%crlpt codes will
store the Unicode string URL that 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 i18n domain solutions. Provided the i18n
domain solution is compatible with the current standard domain name servers,

25  the present 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.



before the user hits the <enter> key to signal that he has finished and
wants to browse the web page indicated by the URL. Block 207 illustrates
this repewdol/piiecess. The user is able to switch to anot hereT/kadgwagpe and

i nput method and thus input a URL in nultiple character sets at block 202
provi ded each to character has a Uni codg,equival ent, although the existing
| anguage and nethod remaining as a default unless changed by the user in
bl ock 202. When the user switches to another |anguage and/or input method,

a differentgidt6 G gRABYaIMYS PRt lpﬁgéiﬁl@lbi G&ith iSO mﬁaﬁeﬁéwdémgm]ﬁdataﬁﬁgpt

codes. The JavaScript codes will store the Unicode string URL t
user has kedglemaim registrag ademstin isheegigterast, dee sisebap| setgct2be i118n Hoowin 21,

process 1 o SRRt de T ol shERRRICGICR, obA R WefalElockhg Fbe FEh y o
least two picmginaddiution's isl 880 drovidsd sel that amen BBesdftvabl RIetidshy d8fhdifPNS
and the other is offered by CNNIC. As there is huge business val ue for

non- Latisn drapadhiers dengi a0aiaskdbe name seriers of paeclproaintsakgian befere #agmi n
proposals m r Ihng. sueh, e 1S ' in
nane can [)Heé?ﬁ%s%?\lléeﬁ %ﬂ%ﬁ‘?g? Pys °§§€?‘hi’? pé%@'qeléﬂgag{@a%gg%p% irh%gq%%?gvi ded
the i18n dwmeé seswratofaiffesent dhgratiobiain solutiohédén Earalkshtio Sperdahihgdonmi n

name servers,. 25 th rese t hod ¢ cc ate thi nd {f the_j18n
domai n narreanadeﬁ\?@r re?‘é"g"'nt QCI%teng@ﬁ%e%&ﬁB tE‘? ﬁ&%{jf’ﬁfer@tgaifd@?&e SoR&CRfliE me
query and rcﬁtélélﬁﬁlawﬁam(k)a}ﬁ*e@‘i’s‘iér%%i?g%oﬁﬁe%r%ﬁlts Ggﬂggms%pgénéﬁﬂgﬁsbhg g&whe't

wll be conpatible. As now, CN solutions a
conpat i 19l e.optiea for byete atheardipsiedt addressesy yf thee defaulteist nofothei onaane

the name st IARor F LaBRTHESERE dbPER figarrest PR HOMBIb0aREd S NS or
CNNI C can hsarfise bueih seMeOditRbAhiBCHNBEGb 9 #BBarallel dsoce in general , it
i's not possible to distinguish in which i18n domain solution
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 selected 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 returns 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).



(domain registrar) a domain is registered, the user can select the il8n
domain solution in the non-Latin character editor tool bar. A default
ordering v oi/p44 | 8n dormain solutions is al so provi ded spCT/Rao0/ahgn t he
software queries a donmain 5 nane this is done agai nst the nanme servers of
one domain solution before the name sefyers of another solution. In
practice, the inplenentation may query nanme servers of different i18n
dormain solutions in parallel to speed things up and then return the IP

addr esses Whtehdérhaurfi%mé FeRIARY 'p’ﬁ@ces'sf carheeeimiemehdf In éitheromeacmﬂm n

name registered in different domain solutions, the user is given the to
option to side ehthepserversisie: 4 ¢lient-siger salutien can btewmnﬂ@mgmed ysing gt Javee one

query s eRPtA ssiyer e SoRARATs M Tleinie S GFERAVE hetteRiFRE EPPLY .
I'n bl ock Zbkantm@ mWﬂICl@éaaghewgpdmgttlh\@haWSmanlm infdriatiet endies dabid- 15
characters, if is, the contents of the URL are retrieved as nornal, If

the dofmi ﬁewvearnwfﬁ gRddbaan sUPReE adyaread CRENRS doAstas e gesolutiany df ¢ he

d b f I 8

o 27 tfe ent S SRS el 5 pcsth Sy AgeRng sl ARy A 1
sel ected armdnterits of tioé URlo@maishomania biecbvéﬂsca*ﬁwatsosbmmpl&ntelm&ckemhm b

d I t Cu tl t._of | P
addr esses SAM DAV ABPRLT RTRILPT 53 AR ST ErSr BB d TP BEcBETe & use.
For each denghdlcdaeifhRi (Ring tRshtSBr isBridlrabde ?ét&hmb”aﬁd’ﬁltér’ir?d Cliehﬁ
process sends a domain nane query against it as shown in 215. t he

domai n Ipamsidsefeiehingeang fikering has thei@dvanriagere gifloadisg the semﬁm butet (Aeus

i 1 orent  righe A ERMRE R ok oei, 0 Pk YRR ARk p AL 1 o

sol ve domalam indmeoawifid Ircthe. URLs bihthedsumémtsraingt oreewdith go®d badisingn -error,
the block 217 is executed to repeat the domain nane query against anot her
of the name servers in the list. In block 218, the process is repeated for

anot her do”ﬁ"brbéiﬁaﬂ? ] rt8Rs Bt REMIRN Gk Herchal® %H‘ad tHéafEaé?re‘%geéﬁ’d

agai nst anot her St of nane servers supporting the sol ution I'n practi ce,
15 the contents is filtered to replace URLs that contains an i18n domain with

Javascript codes which will forward the request to the Java applet to resolve
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 I[P addresses, it is
not sufficient to ensure that it will work correctly in all cases. In the case when a
web server at an |P 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 tfo 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
fetching and filtering is illustrated in FIG. 5 in greater detail.



this can be done in parallel). WO 01/95144 PCT/ SGOO' 00082 11 The domain
name resol ving process can be inplenented in either the client- side or the
server - siwi@01/951¢4 i ent - si de sol ution can be inpl enented usPOSGIUEVE

applet. A server-side solution is nore flexible and can have better
features. For exanple, it will be easigr to update the name server |ist

I nformation on the nane 5 resolver 145 and it can support advanced cachi ng
for faster nane resolution. If the client-side resolution is used, the

process of |hepelknepAnthe bbht@htsn%ftthé URRNRRNStcAbd ! "rﬁeU&oc%sSm thé‘
bl ock 22 can also be 'inplenmented within the sanme Java appl et.

server - si deeasalvedrhesi| Peaddrgss ite Q%’@@Ct e tthadveh lserv@rlamd ﬁ'laﬂhfﬂtd&e@ﬂh@l t her

Fot omi vg atoribf of tn@ BfRAl ARESTHE EhRd BRfars bl tarsed biotkiped
will nake |higodk 2Rt esdhdeRE A dise BBRRNEDIEPSIRRIRT TheURE s Theekdd td s&é n_g
can resolve all 118n domains in the URLs of the contents all at once with

good caéhi ghethar Bicsukaing antiddn domaintnansg in hlockrd24a it deeenibis FeRegedn t he
| P address r i ns
an i18n dorﬂ]ﬂ‘ew%ést& gg@%ﬁ?@?aﬁa‘? éﬂé\\ﬁﬁbw ?2&{ Kloe %B?ﬁ [ﬁljrgg}aﬁéés)?ﬁ?o t he
Java appl etprboessaweweatedlﬁn edohmlf the Bktradted Lﬂ?baethecd:omtmtsofﬁhetupda‘ted he
original URL tt t contaln Pn domain js clicked on hhe browser will

Use the defCQMeNtsGre et theRreressi qomple daNeXt, t8S oRtamis areane
server. Th%ﬂtémsa&@ﬂi%ttﬁo%érfréhfeeése%&ﬁnﬁrpbl%ek‘z@ this problem Even if

all such i18n donains are resol ved before dlsplaylng the contents by
repl acilig the domains with their IP addresses it is not sufficient to
ensure thatTl

t will r rre Lna ses, ln the,case when web
server at amd BMPeg ’\’égeé(i?ﬁ@k?s&es?ﬁt fﬂ%’?ﬂ" 'ﬂﬂl qsﬁr'Be‘&dﬁTﬁPﬁéo %icé)qsg@‘?%o?sthe
ori gi nal daoipsitativiear For @xéh@léJFﬂltH&ubh ﬂhée&@sﬁnbbheembdlﬁ&mﬁjse%e(umewmg t he
URL 25 contents. The solution used in the present nmethod is to replace the

URL with achaaeistr eefingundavieSeriehl #s add qsa@%nﬂ hiangipeeeeBf JBVah&sora gi nal
URL to it. p(réﬁrammlng language, use of other suitable coding schemes instead of or as

15 well as Unicode, other scripting languages such as Perlscript or Vbscript and
other bytecode interpreted programming languages 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/C1F9.gif
The same word 7~ is 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://[graphics_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 gdraphics for the input “liu4” for the word ‘six in Chinese to
http://[graphics_web_server_domain)/gb2312/C1F9.gif , while another “Hanyu-
pinyin input method” dictionary built for the Unicode coding may point the



addi tional paraneter for the host |IP address can be passed if already
resol ved) When a user clicks on the replaced URL, the Javascript function
is initi av@dyesa44fetch the contents and this functionalitpCT/sGei/ovosar to
fetching the contents of the 30 URL the user keys in with the non-Latin
character editor. This process of fetchgng and filtering is illustrated in
FIG 5 in greater detail. WO 01/95144 PCT/ SGOQ 00082 12 In block 221, the
contents of the URL are fetched. The process uses the resolved host IP
address to l_gf@pnegt 610 thee saphe Siipuer “lad tFherthbetwdigs ‘$ike incaTHigsss & the
ori gi nal The fetched contents are then rsed |n bl ock 222. In bl ock
223, each UHip:/lgranficedyabesesversdemainiénice e%?‘::é ifi s checked to see 5
whet her it contains an i18n domain name in block 224. If it does, it is
repl aced by the Javascript function call as shown in block 225. Bl ock 226
illustrat estrrmacmmcmsagej 5 a ppefetred foom, alhdie olﬁambter@raphscséwedﬂaw e t he

contents. The update t ent I|'e then .retur ed a rocess i s

conp! et 84, AEANISK Ho Unibedih 8nd Al gonauRs WSS e biNARE: 38 Bredhs
shown in bl T d dis
not to be C%Br?éﬂbgﬁeg%gg lbﬁi|C ?n&?gﬁn\%% ch{aréeé)}grr?gbre,ﬁﬁﬂﬁ I ug%ﬁ?% dgggér% l?)(gd

enbodi ment rogévizENNGIDENaohar at tarlawgslimgnberavh Stiffepsnt agraphies igets nend
| anguage acij Aava. as a programm ng | anguage, use of other suitable coding
schenmes i nSt'€5'®0r as 15 wel | as Unicode, other scri pti ng | anguages such
as Periscript or Vbscript and ot her byt ecode interpreted progranmm ng

| anguages is envisaged. For exanp a _character %r aphi cs web server may

cont ai nonulRe GF@“%@@BP@T‘-%Q@‘@W@@ S&Lsinplydgs referenne toan flRlgudicnbes
character 2 t hat
TBpS the Cﬁé;ﬁ'g@ﬂ:artlncg@&abferd#%%%me Qndoal ﬂﬁ{ln ad?dndhﬂ L aﬁé@tgpi)gﬂl

i n Chi nese)pdriowode 0xCl F9 in GB2312 code and |ts gr aphi cs can be stor ed
in the web server under the folder gb, and thus



have the URL http://[graphics_web_server domain]/gb2312/Cl F9.gif The sane
word is al so code 0x516D in Unicode version 3.0, and its graphics 25 can
be storewwoni/pfied same web server under the fol der uni codeBCT/agab/tvase t he
URL http://[graphics_web_server domnain]/unicode3/516D.gif The nam ng for
the folder and file nane for each charaater is determ ned by the
Javascript/Java code with consultation fromthe dictionary | oaded. A
"Hanyu- pinyin input nethod" dictionary built for the GB2312 codi hg may
point the 30 graphics for the input "liu4" for the word "six' in Chinese to
http://[gra qjcs web _server domain]/gb2312/Cl F9.gif , while another

" Hanyu- piﬁ&iﬁﬁﬂﬁﬁét met hod" dictionary built for the Unicode coding may
poi nt the WD 01/95144 PCT/ SGOQ' 00082 13 graphics for the sane input "Iliu4"
for the word "six' in Chinese to http://[graphics_web_server

domai n] / unildbidds 3B BfgimationFiormat atUnicatle andd80 10646 preferred form al |

h h hi fi : .5 i n Uni code, d all
i ct  ondr | ARRALPBAEE 8 DA HITEABS o B BR06 883 bl e (si hce Uni code

contains characters of nultiple | anguages), so as to mnimze maintenance
of a |arge nunber of differ entaﬁgr aphics sets and_ dictionaries. to
Ref erence tiIBNS, @orExRarimertahPAS Systera with dinierse PupReence to a URL which

has a non-Lat.j ! : 1 Latin or non-Latin character

pat h porti%ﬂ%')/%w(;@l S@’ﬁ’ﬁe‘%@%@g@%@%@ Ref erences UTF-5, a

transformation format of Uni code and | SO 10646 5

http://ww. dns.qgrg/technical/draft-jseng-utf5-00. txt i DNS, an.. .

Expor i ridnt 47 DS MRARRIT. . DARR GO por PTementaton and - specification.
RFC1035, November 1987

P. V. Mockapetris, Domain names Concepts and Facilities, RFC1034,
November 1987

15
Martin Duerst, Internationalization of Domain Names, Internet Draft, July 1997,
extended in 1998.

The Unicode Standard, URL http://www.unicode.org
20
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Mockapet W@ p1/@xammi n nanes Concepts and Facilities, RFCLO3BCT/SGlowv@nger 1987
15 Martin Duerst, Internationalization of Domain Nanes, Internet Draft,
July 1997, extended in 1998. The Uni code Standard, URL

http://ww. uni code.org 20 WD 01/95144 PCT/ SGOQ' 00082 15 CLAIMS 1. A

nmet hod of resolving a non-Latin character URL, having a domain nane,
entered by acuagsconprising the steps of: s selecting a character set in
which the URL 1s witten; inputting the URL in characters fromthe
character set; determning, using the character set of the input URL, one

or more nang aSEEMSNS of NalorgHBRe Wbnd AR heACER U LRSS eabadieRaract e

set; querying at one sard nanme server w n nane;, and’ 10
f et chi ng cont entesed byra tiker ddRhpriding the sfeps wfi s satisfled 2. A nethod as

claimed in claim1 further I Sin of converting each
character of ?ﬁ'@c*l'?l%@tchaf@cr{ef)gg{'@wr?g@b’t‘ﬁhumg H&V cal value. 15 3. A
met hod as cl ajfRdidd el BRI IR cHBfi@érs ftd?ﬁtW@bH@rabﬁer%ekJm code nuneri cal
code. 4. A rmethod as claimed in any one of the preceding clains wherein the
step of i nputetegining, Wsbgudhks caar_amramtmf thagopup Ui, ame. o2oore 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 fo 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.



5. Anmethod as clained in claim4 wherein the programis downl oaded from a
renote | ocation at which the determ ning, querying and fetching steps are
per for mre&w0 269844 A net hod as clainmed in claimb5 wherein tpker/semmioes? ocati on
conprises a website. 7. A nethod as clainmed in any one of clains 4 to 6
wherein the program displays a URL entny tool bar on an Internet browser of
the user. 30 8. A nethod as clained in any one of the preceding clains
wherein the inputting step uses a nethod of input of each character

sel ected by the user. WD 01/95144 PCT/ SGOQ' 00082 16 9. A nethod as cl ai ned
in any one of the preceding clains wherein each character is identified by
consul ting % QaMmataeed ag claimedvineany e 6h the precedingt glainsawhereinneach n
claim9 wher ej . [ : ' I of each
character, th%ﬂ%¢§§ﬁﬂ§%?§§?§9e#ﬁgﬁggﬁm§ﬁ9§ﬁgg? %ﬁggﬁégﬁﬁggﬂ%bgﬁier bei ng
sent to the user for display. 11. A nethod as clainmed in any one of clains 4
to 6 wherein the identified Q characters are stored together to form an

i dent i f ied %?\SF@H‘QA] %Sh@amdl ﬂfb{spdms% wheremetheodetabese gcludep @ gremieret hod

2s clal med | niauesRNeh o BachcRGRLA IR didphishaelehtation biro (BHERGY 1 N9

step, nore than one nanme server supportin nanes I n the sel ected
| anguage i s deharagciereaking 3ew togthbadenfordisplared i n cl ai m 8 wherein each nane
server is queried with the domain. 20 14. A nethod as clainmed in claim38
wherein only one or nore nane servers selected by the user are queri ed.

15. A net hod Asnfdtlabdess crimsy iRnghybne!l 6ff dBinds W td & WheraihnthEhRieRafigd
servers
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 preceding 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 wherein 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 12 wherein the list is held by the user.
30

18. A method as claimed in claim 12 wherein the list is held on a remote server.



are queried in an order selected by the user. 25 16. A nmethod as clained in
any one of clains 7 to 11 wherein, in the determning step, a list of nane
servers iwoquetiied. 17. A nethod as clainmed in claiml12 wheperbaowdoes? i st i s
held by the user. 30 18. A nethod as clained in claim12 wherein the |ist
is held on a renpte server. WO 01/95144 (PCT/ SGOO 00082 17 19. A net hod as
claimed in any one of the preceding clains further conprising the step of
searching the fetched contents of the URL and replacing a non- Latin

character URLAfmetitbd heokdimediih anyesmsof the peselingndainfefurthendobirising 20. A
met hod as clajnmed in claim319 wherein said neans CC},’J%_” ses replacing the

found URL wi t hexstep efkearghing the fetshed sonteris oh ke anRe r%aaﬁat%noaf t he
found URL to EQﬁ% EHB%&“Lm#ouna%h&eﬁ%/ﬁﬂ%é?énsr ﬁ?éé’dl\ﬂﬂ%?hé'%n'dat)Rrﬂ

character URL ving a domai n name entered by a us usin
I nternet browser conprising the steps of: cont actl ng a website supporting

non-Latin ¢ cter URL resol ution oadi n non-Latin character URL
i nput pPogriobm m‘?ﬁhPHeas\/\ElﬁgV? 'n claip &Wﬁ&@'ﬂéa RPN ECETERRE N ANd
sendi ng the URe fduridhgRIveRih beJavaS@hQ[flﬁn&hBQ call dridepAity] R pataiistet be
character set of the URL, one or nore 1s nane servers that support domai n

nanes in the tha feenddIRhae e tinctier callquerying fromthe website at | east
one said name server with the domain nane; fetching contents fromthe URL
if the query is satisfied and passing the contents to the user. 20 22.

Appar at us f2ur, Apewectieadrofigeddhingret hont-Latin aaharaster ORIt eaviige aedbmginchaimes. 25
30 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 sending 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 website at least one said name server with the domain
name; fetching contents from the URL if the query is satisfied and passing

the contents to the user.

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