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Background This invention relates generally to Internet browsers MpY 2006

particul apdy2kho4br owsers which support a large nunber of gEPERGHEGSS
Textual data, displayed as printed material or on a conputer nmonitor, is
encoded in the formof binary nunerical codes. Wen a given key on a

keyboard is stricken, a rokaractRRacoaR §9F drbdkekey is generated. A
conput er then wuses the character code TO Serect—an appropri ate character

shape froma stored font file listing with the sane character code. English
| anguage personal conputer systeB2Gé@ESOMBEly enploy a seven bit character

code. This Coéﬁlgs @Mlo?gse%)%% AEI@QeI:Qlf)hQ:dA‘rf%'f'ecfﬁ@tSFéegg gdsCode for

I nf or mati on Interc ange S| x3. 4-1996) that al or character
sets of abdupatR8culanky dfo ippeseasdwhoeersugset baflemgkehtimbsr &f abi c
nuner al s h and control characters. The Chi nese, Japanese and Korean
(CIK) |al,% ﬁﬁggg have a rel atively | arge nunber of characters, on the order

of hundreds obxthousatds ofispharaat essPriTx{t%ﬁem@Iaa&agn_eb_s. bara exceed the
capacity, in and of thenselves, of the 7-bit ASC| character codes. For

exanpl e, CPBPESAAI MeRBH AR el |eﬁ°95ﬁ§nl%r’é%%r\ftqr§i‘ oft PEN2EYt RGN RpEMbse
| ndustri %d@fsand@l“&'n(al|g§)ve>é03cg§ +89Q ké;%ar%c‘?%m"s”@d?%énonéy 6,879

characters. Wil his1s adequate for many basic functions, it may be
i nsuf fi cucénn:aCtgr wdmfmgr poepl &ey man@%neqﬂt@de nArregmphtsrothl@al data and

oL e SuRdgh LRI Bl e e B 00\ K STACRELAL, SELS RLEyeL, sur o en
shape from a stored font file listing with the same
character code.

English ianguage personal computer systems generally
employ a seven bit character code. This code is codified
according to the American Standard Code for Information
Interchange (ASCII) (ANSIx3.4-1996) that allows for
character sets of about 128 items of upper and lower case
Latin letters, Arabic numerals, signs and control
characters.

The Chinese, Japanese and Korean (CJK) languages have a
relatively large number of characters, on the order of
hundreds of thousands of characters. These characters far
exceed the capacity, in and of themselves, of the 7-bit
ASCII character codes.

For example, personal computers in Japan presently
utilize the Japanese Industrial Standard (JIS) X0208-1990
that accommodates only 6,879 characters. While this is
adequate for many basic functions, it may be insufficient
for writing people’s names, place names, historical data and
other such information.

The existing CJK character sets are not sufficient to

provide a wide variety of important information given the



1 24 MAY 2006 WO 02/ 052435 PCT/ US01/ 45675 avail abl e character sets. For
exanple, with the GB-2312 and Big-5 character sets used by the Ne#M4pa006
Communi cat or web browser, only about 16,000 characters are available. As a
result, the International Organization for Standardizat hegldéﬁf“%g‘eat ed a

st andar¥OO¥M T2 | SO 2022 that outlines how seven bit and-ei Di't

character codes nmay be structured. The Chi nese | anguage version is

| SO 2022- CN, bsﬂ-fe?t t_\%rth in Request _for Comyents (RFC) 1922 (Network Wérking
G oup, 1306)L2PHTe COGFESIPEASERPfi cBYT ST AEBGE oF 1 ERi BRI RS e P@ped by a
nunber of;jddsS.chsehic@resbt EMasé® wyidhe AldtsttBpeWobhfiusi cLtwY akler sets into
one |l arge character set. See International Organization for Standardization
| SO | EC Puye#e~ 1 oniy93Portnéfald Buhatdqtars. 2bri avaelakkks to lint the
character setysSpacedt9:si %gegnpéh%gorpalr@%gﬁ@zQgim@Sf 6 characters. This
character space neans each character nust bé represented by a fixed | ength
code of StsindaswiiZittionohasworeyted.a Howeerd euéhedi IS0t Tbddatal | of the
wor | d' s char.acter includin ! t housands of CJK characters,
can not %ugtalelxnperses@gd St%gleﬁghég %&gr%ﬁk g‘: e"?& %Eqﬁ:éfmgﬁyc%ﬁ%efso\&ayf §F 65, 536
total charmciterred.UniTtedehifese ekamplage deesinat ial towv-Ffor2-oNeati ng on- |ine
digital libraries.in_CIK | anguages. Sych |libraries may need unabridged

char act esretseftaqsrt?‘héf‘ RRAPGEE gﬁ ﬁ%ﬂgﬁser(gFge haf2hatle &Rk been used. In
addi ti oot Alirdonloy toowsite the personal and place names of many people
and places in CIK countries, is inportant. As a result, Unicode is

i nadequat e f dhedéaricaglpd Bneficakian fadsnpreeiaage Wwath daveloes” char acter
sets. ' GlKedngyagegus | e .t 0,:BBK ' ¢h small er
char ac:/\ye]{&r}'J gaets, te%e%gnggés?égﬁgg%e b@‘rﬂgvgfsg?%??t%g]&%é&& Eanguages may
be severdlarddteirt egts into one large character set. See

International Organization for Standardization ISO/IEC
10646-1 (1993) Geneva, Switzerland. Unicode seeks to limit
the character set space to sixteen bits or a maximum of
65,536 characters. This character space means each
character must be represented by a fixed length code of
sixteen bits or two bytes. However, even with Unicode, all
of the world’s characters, including the hundreds of
thousands of CJK characters, can not be expressed using a
character set that only allows for 65,536 total characters.
Unicode, for example, does not allow for creating on-
line digital libraries in CJK languages. Such libraries may
need unabridged character sets that include all characters
that have ever been used. In addition, the ability to write
the personal and place names of many people and places in
CJK countries, is important. As a result, Unicode is
inadequate for dealing in a culturally complete way with the
CJK character sets. While CJK language users may be able to
make do with much smaller character sets, the expressiveness
and versatility of the CJK languages may be severely limited

by available character codes.



by avail abl e character codes. 2 24 MAY 2006 WD 02/ 052435 PCT/ USOL/ 45675
Thus, there is a need for a better way of handling character set 34X 2006
makes avaiv{lég%/ -~ l arger nunber of character codes, especial l/ii for use in
connection w th CJK |anguages. Brief Description of the DrBWI/N§&V#FGure 1
is a flowchart for software in accordance w th one enbodi nent of the
present invention,.Fi i 0 i 0 a i npl enenti ng
one enbodi nent o ?heg%{%sér?t gi ﬁ\e/g!rjlt ff:éérndé g%ﬁ@lfi gapeggmﬁéﬁgiﬁ%w chart for
sof twar e i phacegotelmmdas wihalt opakeenboali iadnite af lelrgepr esmhéri ofenti on.
Det ai | ed Descri g%l on webebr Quser 12 I;shuoswn dn _Fi gur?.lh grpvi@lﬁﬁ a
ol at for m | SHEFREBTTtTHIF Y 0 SCRECAGEY F 57T |4 gl CRAPSEFLPT YEtR CHhe web
browser 121@Byusgeye as a universal, cross- platformuser interface for any
web- based application. The browser 12 effectively enables a | arge character
set to support all web-based applications. A source hypertext markup
| anguage (HTM.) file i sBLaRLLH P a8 bifdantswhERIE%2 | SO 2022 CN and
| SO- 2022 CN- extemsion fier maksorSchagh cedreddrrwikecknlQecbpdihies browser 12,
that file is converted into a Unicode format extended to include support of
a surrogat B1EBcHRaRi YHRBHEMERc6dethe 0PIy HETEEH62B/ and RFC 2152 (1996)).
Usi ng the surrogalee BGhani smek 4Disode sxhardpalii ¢ode to a capacity
sufficient to recognize a character set of one mllion unique characters.
Si nce exi stinpgetsntiodr ceasdbprdinese &f Wixtgenebit ishanbtorr drehgth, the
si xteen bit val ye_can ., provi no re than 36 characters. Thus, the
'S0 2022 N and" TR Sngigf'n%][%s)r%r et LofRuare ERLAELFAfhce

with one embodiment of the present invention.

Detailed Description

A web browser 12, shown in Figure 1, provides a
platform level solution to the need for larger character
sets. The web browser 12 may serve as a universal, cross-
platform user interface for any web-based application. The
browser 12 effectively enables a large character set to
support all web-based applications.

A source hypertext markup language (HTML) file is
encoded in accordance with the IS0-2022 CN and ISO-2022 CN-
extension formats as indicated in block 10. 1In the browser
12, that file is converted into a Unicode format extended to
include support of a surrogate mechanism of Unicode 2.0
(ISO/IEC 10646 and RFC 2152 (1996)). Using the surrogate
mechanism of Unicode extends Unicode to a capacity
sufficient to recognize a character set of one million
unique characters. Since existing Unicode standards use a
sixteen bit character length, the sixteen bit value can
provide no more than 65,536 characters.

Thus, the IS0-2022-CN and CN extension formats are
converted to Unicode with surrogate support as indicated at
block 14. Those CJK characters that are already defined in
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converted to Unicode with surregate support as indicated at block 14. Those
CJK characters that are already defined in 3 24 MAY 2006 WO 02/ 052439AY 2006
PCT/ US01/ 45675 Uni code standard are converted into their sixteen bit

Uni code ,1he remai ning characters that are not defined by the Unicode
st andar d%gg/@&l ’erted into two sixteen bit values. In orf’é?%Hﬂ%HPWﬁnt of
the present invention, each of the two sixteen bit values is in the range
from OxD8Q0.to OxDBOO. and from OxDCOO.t o OxDEFFE respectively. This conforns
to the Un 8688%&?‘?1?‘??1632 aF ér%‘d?FB_@%tJé“}PegE‘_&r’rirsﬁ% ?%Jfl’%mbi guity. The
browser 18n@eegethglueh qort eahaPal s Nehactdmdicgatedré mbt ock 16, such as

HTM. parsing. Thereafter, the remaining renderi ng steps are conpl eted as
i ndi cat edpRiNpR X lse WHERIEhatAPOAER AT G VRERAG +0E¢ eHtRr a particul ar

text stripgxctbe BIoWsLruel2 | 9aPsnE otmsatih it Liherabaracists in the string.
For CIK characters, a first search seeks fonts in known CIJK font l|ibraries

as indi catedenhionockado.of The krowhlxgeer gt vieBrasi s imcthele Guo-jiu

Bi ao- zhun " i i nese . g et f f {4 | nt er change
Basi ¢ Set xagggogé%gg%gmé% ghkgﬁgt %I?%ntfg orOQ(IrDr?#)(BJr %{T?)f)l?l ndustry,
" Chi nese €Cedpdcttraehyt erThSat conf€omput @rtie Narichde1884)ni€Hi6 (81 rf or mati on

Technol ogy" Uni versal Mil.tiple- Oc%et Coded Character Sets, GB 13000) and
GB18030 | PBFAPFRES MehanitBs¥1FAPRt cHEPH s that are not included in the

known CIK fonthéibrandes 1ot ReesebHervely @igidne peasches {or the font
| ibraries that cover a larger character set. The appropriate font display

drivers atBI#SRECASIH iRfioct 641 Auch| BTUKE ™2 Rafd 124, BjheRs - athe | SO 2022
convertercfo porOMe: dderddliMing0otept . ardtdfip1than dir el ¥ateadi ng into

Uni code, the
block 18.

When the browser 12 is ready to render a particular
text string, the browser 12 loops for each of the characters
in the string. For CJK characters, a first search seeks
fonts in known CJK font libraries as indicated in block 20.
The known CJK font libraries include Guo-jiu Biao-zhun
{(“Coding of Chinese Ideogram Set for Information Interchange
Basic Set”, GB-2312-80), Big-5 (Institute for Information
Industry, “Chinese Coded Character Set in Computer,” March
1984), GBK (“Information Technology” Universal Multiple-
Octet Coded Character Sets, GB 13000) and GB18030 libraries.
For those rare characters that are not included in the known
CJK font libraries, the rendering engine searches for the
font libraries that cover a larger character set. The
appropriate font display drivers are used as indicated in
blocks 22 and 24.

By using the IS0-2022 converter to encode the HTML
content, rather than directly encoding into Unicode, the
seven bit encoding mechanism may be used. The use of the
seven bit mechanism makes it less likely that the CJK
characters will be truncated by existing or future

communication infrastructure networks such as the Internet.
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seven bit encodi ng nmechani sm may be used. The use of the seven b}'r4t 6
mechani sm makes it less likely that the CJK characters will be t LMégtzé)g by

exi sti ng“%mf&tzkg&e communi cation infrastructure networks such as_the
I nt er net » 2"2B2{Ry 2006 WO 02/ 052435 PCT/ USQl / 45675 The s&Fd/Bid5e7s
information may be retained, no matter howit 1is transmtted, as characters

for term,nal display, .as file. content, as _e-mail _content qr as _web content.
As i ndi gg’?%ds?\ﬁe R %%,C’rfnﬁgl?‘%ﬁ‘a%g?ﬁ errﬁscaﬁﬁlggt’ heR rﬁ%t%ﬁ%&oé’yé& on a

di spl ay serepsmsieredCllkschapastesss af@ nelrmihili aedp1de orraak ASC |
character strings may be utilized as indi %at ed in block 26. Then, the ASCII
char act eF°Re ¥ orftS FIFdy CARFERY OIS BED GOPFP2Ed &S idRficated i n bl ock

28. Turningpnext 3® RHAULExZ, conPéRCasSPOtHRased §Y§§Fﬁ]§2 oY be in the
formof a desktop conputer, a |aptop conputer, a handheld conputer, an

appl i anceispkdy axcre<eel | ul ar phone, a set-top box or the like. A processor
34 15 coupl edgis, &abichlgacdtys The. mq@%%iggzga,ceyglﬁ&r&% yagpsystem

menory 38 an spl ay e displa may be a conputer nonitor, a
| i qui d ceyastattel spidygsr meyehe aut Bl isdddsiagn indécetedrin Hledir Rdge 36 is al so

coupled to a bus i ch_couples_ .another,.bridge 44. The bridge 44 may be
coupl ed oS hé?ed%%k chlair% 96 Bt of%lgt Y588 HET e Mk h&r possi bl e

storage devitesdidxlivda cartkhiash wesax y2eand a rewitable digital versatile
di sk drive. The storage 46 stores the browser 12 prior to execution. Upon

execut i on t hel'BFohREMeXED tps FLgaiR for rle PHOG SRR TSHIT M THETRSFY 388. The bri dge

44 is al g9, coupd £d O fAnQt Ber 5 byiss Mepules, 48 TRY:§OWIBuReser | al
i nput/output (SIO device 50." The éDI O device 50 may conneCct to a nodem 52
whi ch praviaieghe ¥prcompugefet ancersi e tshehprscessorlib@sedhopst em 32.

a set-top box or the like. A processor 34 is coupled to a
bridge 36. The bridge 36 is coupled between system memory
38 and a display 40. The display 40 may be a computer
monitor, a liquid crystal display or even a television
receiver.

The bridge 36 is also coupled to a bus 42 which couples
another bridge 44. The bridge 44 may be coupled to a hard
disk drive 46 or other storage device. Other possible
storage devices include a flash memory and a rewritable
digital versatile disk drive. The storage 46 stores the
browser 12 prior to execution. Upon execution the browser
12 is transferred to the system memory 38.

The bridge 44 is also coupled to another bus 48. The
bus 48 may couple a serial input/output (SIO) device 50.

The SIO device 50 may connect to a modem 52 which provides
for Internet access for the processor-based system 32.

A Chinese web page content is composed of English HTML
tags and Chinese text strings encoded according to a known
Chinese character set standard. When the web page is read
into the browser, all of its content, including English tags

and encoded Chinese text strings are first converted into
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A Chi nese web page content is conposed of English HTML tags and Chi nese

text strings encoded according to a known Chinese character set <u4amad¥rdo6
When the web page is read into the browser, all of its content, including
English tags and encoded Chinese text strings are first converted into 24
MAY 2006 WA P2452435 PCT/ U SO 1 /45675 Uni code text stri B§I/USYHHZ678ni code
text string is then parsed by a HTM. parser and a Docunent Object Model is

built to represent that abstract data structure of a web page. Then a
render i ngRéREFREEFEL aHPIEEE -t o THAP KURHFBIRG ke St DERANERL LM} ect Model to

visit an%a&%_@@%;{ eacimal Rk robndt hepfagRi4soBgethenb M ImE s @ndf onts
associated with the HIM. tags. During the rendering process, the rendering

engi ne witll repemeRmnt d?f@wﬁbéégécéhé¢‘@tfé?rtmtuaetpﬁeé Ve regh particul ar
Uni code charact er,.d he g %'ﬁg;?tﬂ'feﬂgse%g%itﬁ%cf Uns w@lfqa%rg‘?&?kthefaga' nst an

avai l abi I'ity rndex matri x at Il'e to see ifthe tont for a given
Uni code ©bhaumehrerObhiecviddall ¢éo vhsat ginderrehdat éatk.eldmdre othar act er does
not exist. in_ _the font file, the renderi engi ne_| ooks, for_.the next font

F71 e o SBarRAT ot 4 drie Fhabars S croste BpReatedi &t e bl e. vhen a
font is tigundtédet corresponds to the character, the Unicode of that
character is converted back to a national character set encoding, and the

val ue of thi sPUBRDAINR He898EeRIt BEPTRRSe (Hhe SPRAREIRY FiNWarddct er' s

font bytegnkdr a g el Jt chibkgctdheny 4 heneendpping.@ngidg i fgkehes those
font bytes and generates a glyph inmage for that character in a given

| ocat i onUpaFeds atteadrdsytesx | &pSurendgiiie enpunengundi 8 frdced®eckt here are two
oL e SEEIETE, o QENCES! ShaSE b NELS Oy B LR Sconverting the

see if the font for a given Unicode character is available
in a given font file. If the character does not exist in
the font file, the rendering engine looks for the next font
file to search for a font that is as close to the style as
possible.

When a font is found that corresponds to the character,
the Unicode of that character is converted back to a
national character set encoding, and the value of this
encoding is used to index the offset of this character’s
font bytes in a given font file. Then, the rendering engine
fetches those font bytes and generates a glyph image for
that character in a given location calculated by a layout
engine.

During this process, there are two steps where there is
a character set conversion. One step is converting the web
page source into Unicode before it gets parsed. The other
step is converting each Unicode character in a text string
to its character set encoding standard so that its value can
be used as an index to fetch font information in a font
file.

For example, if the source web page is an HTML page

whose Chinese character content is encoded in GBK encoding,
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step is, converting each Unicode character in a text string tC)izgﬁwAYz06
character set encoding standard so that its value can be used as an

to fetch &Qﬂﬁ&fgggrnation inafont file. For exarrpleIS eﬁ@ﬂﬁ”@ Qge meb

page i s an age whose Chi nese character content
encodi ng, 6 24 MAY 2006 WO 02/052435 PCT/ USOL/ 45675 then, when the meb page

|5 read i nigephe, REQVRE! weBagEngLi sbadMiMcJ ags Badytlbe, Chhpese text

strings in GBK' encoding go through a Unicode converter, where each Chinese
char act er €39165b|ﬁTNQa¢a§§d@Pdl§héoﬁbemQ%ﬁiQﬁthHKGQGGSbynaGBgtralghtformard

one to one HE g;gg %ﬁbéhero yﬂnaeﬁﬁl Qgsco%e:%%' V%%n%eegphcemgyous

bl ocks. Thére e i S a one-dinensronal arfray of a size
of about 2thé@8ctent (a eH-dmid GBE eiKetodecmmWeheedsed Heithdeilpgex into this

array after _a_si e cal cul ati_agn. rocess |s effic nd i nvol ves
storing anS&FPay HE% ?%ﬁfféﬁﬁ Bﬁtgg g9 s 8 co&%F|§§R %%rch
i nvol ved. {ﬁeﬁxgéﬂﬁésteﬂﬁe chalceategushs ChldskNowTereedede As thnmg®sieng a font

file is indexed using the Unicode directly or the Unicode is converted
back to an&BReéf &hcdRIRY eSS 1oRAS é¥¥%ﬁn°ﬁ|ﬂ 61zes6éi abedtwetn0®Q . For

Chi nese chahact g5 Sang RGRALER fceeeueaﬁ%i@ &%%s aR0k hEEePRESENE n{hi DipSe

characters 1n one contiguous block, the fonts are arranged I1n a conti guous
bl ock, foIa@mﬁMgafh@rHayumml@réé&CGiab;@artﬂ@ubaprgpaﬁdald efficidnts case,

the browser, eels{ . copusrt,dtbe Wicodse ghar agher back tayone of the

st andar ds. mever |s conversi on &°to a¥ andar e GB2312 or
A GS, or GBK camptmmaﬂxd(ﬁ@ﬂeCMSﬁngothed straightforward array indexing

i | ved wh t U Anat h ' t abl b
creat 6 whi oh nO8 STHSSITE 67 oCRE BholE TniolE"sCARBATD OF a rover se

conver si onuhgcedaag 4 atglFiaesear ehdeted i icBKthe Unheede directly,
or the Unicode is converted back to another encoding which
has a font file associated with it. For Chinese characters,
because the Unicode does not represent Chinese characters in
one contiguous block, the fonts are arranged in a contiguous
block, following the layout order of a particular standard.
In this case, the browser needs to convert the Unicode
character back to one of the standards.

However, this conversion of Unicode to a standard like
GB2312 or BIGS, or GBK can not be done using the
straightforward array indexing involved when converting GBK
to Unicode. Another mapping table may be created which has
the size of the whole Unicode standard or a reverse
conversion is done through a search of the GBK to Unicode
mapping table.

For browsers that support about 21,000 Chinese
characters and encode Chinese using GBK, the GBK to Unicode
mapping table is about 2x21,000 bytes, and the Unicode to
GBK mapping table would have a size of about 2x65,000 bytes.

A browser that supports 100,000 Chinese characters,

encoded either in IS0-2022-CN-EXT or GB 18030, needs a
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mappi ng table. For browsers that support about 21,000 Chinese characters
and encode Chinese using GBK, the GBK to Unicode napping table i24Mayt2006
2x21, 000 bytes, and the Unicode to GBK napping table would have a size of
about 2x65, 000 bytes. A browser that supports 100,000 Chi nese characters,
encodedW 4HBH3Sn | SO 2022- CN- EXT or GB 18030, needs a 7 PXA/WANY/H3€0B6 WO

02/ 052435 PCT/ US01145675 mapping table to Unicode (using a surrogate area)
that has a size of about 4x100,000 bytes. A reverse mapping table would
have a STeRPGII dbbute 421U0000890 (byingd bhecgrseathearenl cdit iy Ggate has a

range Ofsf;b@%f ]akQCQR’ QQQOOH@ § H?g?/? :)S( Z%S:e%ggei l@%%?.@lq Oéa@f(e because the

Uni code surrogate area has tour or each acter 1t represents. To
avoi d t heollyéhae er sé zeappi agotabdel tHE, OPRpdythe bépacoelechrack to the

| SO 2022- CN- EXT or_@GB16030, the_original_, | SO 2 - EXT.to0 i code mappi ng
tabl e (or B30 TG g%aea nﬁ%%?%goﬁfﬁo&% ilégééa%w I?eoredt)%q"ae reverse

mappi ng. 4x Tid sagetstinstadasoof 2x ppocossortxpeadcebié hs@er®fate Hreaconversi on
probl emintroduced with Unicode is that the Chinese characters are not

al | ocat eRPTof¥Ec YRSl FOFnSathi Cower P d SERESBPEEF- as i n nati onal
character setro Shidards. nIbe LOVERUS miKTi0GaLesaE cannds; URA 1N a way

that the majority of the 100, 000 Chinese characters have a conti guous
| ayout iPni¢rdeURatdéosiffofa®e? @f ¢LNAXTugd GRappdhg tholerigringlocessor

I Nt ensi ve, Se 1 Aprethe o r 2 i 0, ed in sone
enbodi mﬁ%é%ﬁt I\gExtga(rErg t§¥%§§? hrg ac wécgglgg Ogt%%?ﬁﬁq% t h Chi nese
char act evsi oduss endgipicgdeabaé bess asenstlidd tiondbhe regetse rd#ppibbidt. Uni code

[nge (Lhose Mok 1N LS SYETO9RLE 2Le, IRV e, RLESE]Ved For @ web page

The conversion problem introduced with Unicode is that
the Chinese characters are not allocated consecutively in
Unicode in the same order as in national character set
standards. The Unicode surrogate area may be used in a way
that the majority of the 100,000 Chinese characters have a
contiguous layout in the Unicode surrogate area. A huge
mapping table or processor intensive search for the reverse
conversion may not be needed in some embodiments. At the
same time, the backward compatibility with Chinese
characters whose Unicode values are still in the regular 16-
bit Unicode range (those not in the surrogate area) may be
preserved. ‘

For a web page whose Chinese characters are encoded
according to ISO-2022-CN-EXT, where the Chinese characters
are arranged in several 95x95 planes, those 100,000 Chinese
characters may be arranged in twelve planes, each plane
having 95 rows (0x20, 0x21, ..., 0x7f) and 95 columns (0x20,
0x21, ..., 0x7f).

These planes are the same as these IS0-2022 planes.
Each plane has 9025((0x7£-0x20)x(0x7£-0x20)=95x95)
characters. Twelve planes hold all of the Chinese

characters. Sixteen planes hold about 150,000 characters,
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according to I SO 2022- CN- EXT, where the Chinese characters are arranged in
several 95x95 planes, those 100,000 Chinese characters nmay be ar 2aivyeyl 2006
twel ve planes, each plane having 95 rows (0x20, 0x21, ..., Ox7f) and 95
col urms (‘%& 05248421, ..., Ox7f). These planes are the saRCTASKHHETE

| SO 2022 pl anes. Each pl ane has 9025( (0x7f-0x20) x( Ox7f - 0x20) =95x95)
characters. K Twe|ve Cgla S hoﬁ €]|E‘| of t,r}%ﬁ inese . characters. Sixteen

pl anes hotdt Ghott AFE OcRaratterBos® 3586" Y ©EIT2435 PCT/ USO

1/ 45675 Weh&hatte POIRIdIaRogekhthe possible CIK and Vietnanmese characters
added together. In the. surrogate area of Unicode, the planes may be laid
out so that thE nEpDiSHFBERRReATEReODI e W 95R95P1aMRYT deaes and t he

Uni code i 5,54 phe and ks %hﬁ%g%mrg%%mé&p%engggﬁgww_ ppi ng tabl es

or conplicated search algorit pl anes e mapped consecutively

into a comsesatéve amkdhef Unheodmi todsimnir cget etaakght farwarekanpl e, the

first plane .of 95x95 .characters_nm e ed tothe first 95 rows of the
g% plX Q:&ﬁ%%Pq 5 Evé

surrogat evéftk\}\f?% Ii”‘edeednltnlgcafu r oW, col Ut &l'at’ORs v etf3&&eh pl ane and

the surroghderatiens. Thescoplanssimay i angpeay cbasaappieds 1o ite fai rst 95
colums of the surrogate %gﬁ? he second ltOI ane of 95x95 characters nmay be

mapped t o°PPRESeLbfd 53 8 PeCR rYFCIE e wRERE - | et i cal (row,

col um) relakhoas hel vaestt Beapkade BKbI htarsutEegahsy BEdapPa@ col ums in
the plane are mapped to the first 95 colums of the surrogate area. The

surrogat et@riele hesrSto 22 rens Ph Ele af4TEAtOIDBODEN t BHOXBBIFL ($®Y95 col umms
Con pl ances” Gath BT AN el 25008 &haT ALY [RTor Rer STt Wt iten pl anes
of Chi neBlee chal arteris: fopdane npd enentreapmed twetheeflitor rHp ddiemns

of the surrogate area. The second plane of 95x95 characters

may be mapped to the second 95 rows of the surrogates, with

identical (row, column) relations between the plane and the

surrogate area. The columns in the plane are mapped to the

first 95 columns of the surrogate area.

The surrogate area has 1024 rows in total from 0xD800
to OxDBff. So 95 columns can hold 97280(1024x95) characters
in total, which is a little more than ten planes, each plane
of 9025 characters. 1In other words, with ten planes of
Chinese characters to an implementation, we need to map them
into 10x95x950 rows of the surrogate area, to support 90,250
characters. With those existing Chinese characters in the
regular GBK area (they are mapped to the 16-bit Unicode
area), more than 100,000 characters are supported.

The plane number, row number and column number (PRC)
may be mapped to the surrogate area in a very simple way in
one embodiment. In Unicode terminology, the rows and
columns in the surrogate area are called High Surrogate and
Low Surrogate respectivély. From a character in a plane,
row and column, its surrogate area allocation is:

High Surrogate = Plane x 95 + row numberx

S



into | 0x95x950 rows of the surrogate area, to support 90, 250 charaééAegi.
Wth those existing Chinese characters in the regular GBK area (t2 goé
mapped to the 16-bit Unicode area), nore than 100,000 characters are

support edyo Hbgs2pbane nunber, row nunber and col utm nunber ",{g@‘“’m be
mapped to the surrogate area in a very sinple way in one e di ment

Uni code term nol ogy, the rows and columms in the surrogate area are caI | ed

Hi gh Surrogate and rbpw,S4Jsadat e LEBRECtINMEIL. Froma character in a plane,
row and colum, its surrogate area allocation is: H gh Surrogate = Plane x

95 + row nunbefhe Paverse XBEEIMD QPYOSIURS MRYT/OESEHURL AB6T MDAy Surrogate =
col um n“@“%ge CEHSwBeﬁf'r?fc%ede”%RBEQQtéigﬂg'éﬂ@ﬁ%o?gtgq%%éy figple.  For a

known Uni co aracter 1n the. surrogate are ane’ nunber, row

nunber angleokummbenberow mupbat phanreo.‘anm rasnbeal hn\/\rshaPI plene J1td gh

Surrogate - Egoo %95 Row = (Hi gh Surrogate - OxD800)nod 95 + 0x20 Col um
(Low Suft Fogé O(DCOO) + 0x20 This | ayout arrangenent is Unicode

corrpl i ant and backwalrgheematighl surtéggiaes- medpsowerbap the exi sting Uni code
allocation in the 16-bit area. The newy introduced characters cone with no

mappi ng tabl es and REEd nd19BoRPFFRAR R THWREOS) BRdaPgoti Y RM0 Ei t her

addressi ng node ( ptaGan r_ovyLogogngg e (Hghhcodhr @0akee Low Surrogate) can
be used directly for indexing the f % for this character in afont file

during screen i’emaelayrgltorarmangtemﬂlgt By siremedec gampéipntrament al |y
| npl ement ?)%ck ¥qVEOHO 1A' . re?g0§%8£ ndURAS8 1 D nUIDeL 5 O zgﬁgf”e‘j

pI anes W rnterrering w e conversi on renderi ng

pr ocessi ngnatodté het locdtarectier she Fbé-lexarnges,. orj’eeveadby imtyrahigedvant to
characters come with no mapping tables and need no
complicated conversion algorithm. Either addressing mode
(plane, row, column) or (High Surrogate, Low Surrogate) can
be used directly for indexing the font for this character in
a font file during screen rendering or printing. Systems
can be incrementally implemented. Any vendor can reduce or
increase the number of supported planes without interfering
with the conversion, rendering or other processing of other
characters. For example, one vendor may only want to
implement one or more planes of 95x95 characters in addition
to the 16-bit GBK and 16-bit Unicode implementation. So
that vendor can support about 29,000 characters, which is
enough to support all the 27,000 characters that have been
defined in the GB 18030 standard.

With the mapping tables, the font files can also be
arranged in a layout that is easy to use. ' In other words,
because the characters themselves are in contiguous blocks,
both inside each plane of 95x95 characters, as well as their
representation in the Unicode surrogate area, the font
retrieval mechanism can be designed so that the screen
rendering and printer output of a character is done when the

source HTML page has been parsed into strings of Unicode

10



i npl ement one or nore planes of 95x95 characters in addition { :yﬁzto%t
GBK and 16-bit Unicode inplenentation. So that vendor can suppor a

29, 000 chgpaslyessss Which is enough to support all the 27, fers
t hat have been defined in the GB 18030 standard. Wth thep(?rg/ughmé? bl es

t he font files can also be arranged in a layout that is easy to use. In

ot her. wor ds,, -hacause e ghaLact cos Lhesel yemal cld) ontioud ! ocks,

bot h i nside e haracters el'r représentation
in the Unla:dcb&sksumm@gatoe amppabe tieed g cheekr & eb8K mechanitomsean ilfe desi gned
so that the screen rengeg_,i n e{;mflsp nt egj 1Qut put of aqﬁ}aract i_S ,done when
the sour ceﬁ?ﬁ\}i_ pzi‘ e 4SS Peeh par sed o°st %g%ala‘—fl odé f‘(ﬁmfz]r MAY 2006
WO 02/ 052435 RAcHdd S@tl ahd567S ﬁélbertmr:t EI’OSlt Eore UnicoHde chgr ackers within the
16-bit range, a hash function used to check a 64K matrlx to see if

a particul Nt Hay 4568 i $TaV8F a eeq TRCHEFtPRUIRE RANUFS fothdfact er set

and its relpt e ftonfatfiich81 thatdctss detat 1koptudsy ugpd., If not, the
character nmay be searched for in the next national character set. If a user

has a prafeiEranceyhédhea defafrely divntsearephing methadism can be
overwitten, . kor..{nicode characters within the surrogate area, the browser
| ooks for a set tf few font files. In this set of font files, each font
file has font S Kar Umh(melecblaamd:ieafls |mthangthensxmmgat(eofar@5x95hehar acters).

Each Unic charact n the sur e nows the:location of its
AR ol vy SR SIS G 0 5 P T RN ol i £ S Tl
browser kneyws: tiie efsqnteaf:hl eoh® SERS thasl Fontberdpntheo Y tdhatacke@isVen
character plane, the font for each character is arranged in the same order

as the (rcwdictumipngallgé 8993 HheNIGtesas - chat EttBH.Cogenchagagéey sinpl e
Uni code t o QWe surrogate area knows the location of its original

plane number, row number and column number and therefore the
browser knows the font file to search for the font. Within
a given character plane, the font for each character is
arranged in the same order as the (row, column) value of
this Unicode character. Since a very simple Unicode to row,
column conversion may be used for those characters in the
surrogate area, the font for each character is also arranged
in the same order as the surrogate value pairs of the
Unicode character.

In summary, the font files are divided into planes,
each plane having fonts for 95x95 characters in one
embodiment. The font for a particular character can be
located directly from its (plane, row, column) values, or
from its surrogate Unicode value with a simple calculation.

For example, for a bit-mapped 14x16 font, which takes
28 bytes, for a character in plane X, row Y and column Z, we
will have a font file name such as FontPlaneX. Inside this
font file, the starting byte of the font for the character
is 28*(v*95+2) if we assume that the rows and columns are

counted from 0 to 94.
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col um conversion may be used for those characters in the surrogzﬁ e%area,
the font for each character is also arranged in the sanme order a 4MaY 2006
surrogate value pairs of the Unicode character. In summary, the font files
are di vi daslydizbxspl anes, each plane having fonts for 95x%1§?t§,r“qg(t7grs in
one enbodi nent. The font for a particular character can be ocat ed
directly fromits (plane, row, colum) values, or fromits surrogate

Uni code val ue ﬁého@z@dnola%d%b@ubmom £0f SAmR! & mbOhai B tegmpped 14x16
font, which takes 28 bytes, for a character in plane X, row Y and colum Z,
we wll hRaveda t@‘mchana@tﬁarréeéaehla%t%n-’erpltahﬁe)lefpngobl@nm hpslofont file,

the start y n 0 + if we assune
thot St ne: 39aBY e Olpdiie bl éefccéﬁ%{)‘g“dg?%%%ﬁ{ 2o SHgh e 00 Vo
02/ 052435rE’§1TtUSﬂLmdr5637aﬂohﬂ$O 2022-CN and | SO 2022- CN- EXT defi ne a nmechani sm

to encode the character sets, listed in the left colum below, using the
char act er—s-et—desi-gnrat-ed—seguences—shoewr— rLJ-JnA ri aht—columm—bel oW
Char act erlSet mEbﬁ&gSte&pﬁ%c. gna dhe Souen 2 A2 X fuences

CNS11643-| £88332ane 118242947 CNS11643- 1992l an@ZﬁBZ@QAﬂ,Q | SO | R- 1651B242945
CNS11643-| 0¥S23114483 L B2 xFkEneCiS1/1643- 1992p| arkdl PH2 23BAA
CNS11643-| 1962031144851 B22 284 eCNS1{1643- 1992p| ansb EB24284€8
CNS11643-| I®02aRané®1B24284D I n aj gi ven text siBi2dg29i #5an applicati on sees
one of t|lvese 1alBaBacbe? Seingdesi gnat or sequernc®e4 2B s tches the

CNS 11643-1992 plane 4 1B 24 2B 42
CNS 11643-1992 plane 5 1B 24 2B 4B
CNS 11643-1992 plane 6 1B 24 2B 4C
CNS 11643-1992 plane 7 1B 24 2B 4D

In a given text string, if an application sees one of
these character set designator sequences, it switches the
mode to interpret the subsequent text strings so that every
two bytes are combined as a single character in the
character set corresponding to the character set designator
sequence. In order to encode more than 100,000 characters,
the last two numbers of above character set designator

sequence may be extended in one embodiment:

Character Set Character Set Designator Sequence
New plane 0 1B 24 71 41
New plane 1 1B 24 71 42
New plane 2 1B 24 71 43
New plane 3 1B 24 71 44
New plane 4 1B 24 71 45
New plane 5 1B 24 71 46
New plane 6 1B 24 71 47
New plane 7 1B 24 71 48
New plane 8 1B 24 71 49
New plane 9 1B 24 71 50
New plane 10 1B 24 71 51

" New plane 11 1B 24 71 52
New plane 12 1B 24 71 53

12



node to interpret the subsequent text strings so that every two RQWiRY 366
conbined as a single character in the character set corresponding to the
char act enyg@bngass gnator  sequence. In order to encode norg~thRR, 0P 000
characters, the last two nunbers of above character set deS|gna{ or -~
sequence nmay be extended in one enbodi nent: Character Set Charact er

Set Desi gnat or _3e@uenseqNewpt; 1@24%4155@&@&@@96101%%44%%1&&%@4@&%5215247143
Newpl ane31B247144 Newpl ane4l 247145 Newpl ane51B247146 Newpl ane61B247147

Newpl ane7 EBRAPY48 rNAphay dsBY PY4 g eRehBl agi el BYMI 5@ bNeagkana 1008247151

Newpl anel 71 ﬂﬂﬂrﬁl 1 24 NAY. 0 435
PCT/ USO /ji’ég‘z/%’Agéé"r\g%ggt 0 i(%?:é ggrﬂlﬁg %%:‘\t@l\/\?airz%o%g\/\ggr %%%g%eﬁéhti ng a
browser 1Zheaylbegi nsbympiteibliyngepmes@M edehy page dharkleéerpkane, row or

colum (P format as [ndicated.in bl.o 62. . The plane s implicitly

repr esent gg)sﬁgntaﬁé’rcﬁﬁr lé@? ekFe%lé’tnmgeSFgﬁg?o ®¥h § nt?e@i“ﬁ‘n?’ﬁﬁng?wt he text
string andntheolown and coptyBerdked bepeesefntemb yyweeny twe bykes in the
text string. Wienever a character set plane is changed, as determ ned at
di anond 64tTa"few character set designator (CSG is inserted to indicate a

:vgg ggggge as idhedtedai hal Ak G8c FRhnghal adifld hal are defined by the
determined at diamond 64, a new character set designator

(CSG) 1is inserted to indicate a MOD change as indicated in
block 66. For characters that are defined by the IS0-2022-
CN and IS0-2022-CN-EXT, as determined at diamond 68, table
mapping may be used to map its 16-bit Unicode value as
indicated in block 70. Thereafter, a rendered step is
completed as indicated in block 72.

For a browser that supports 100,000 or more characters,
those newly defined and encoded characters are mapped into
the surrogate area as indicated in block 74. For Unicode
characters in the surrogate areas, the surrogate value may
be used to calculate the original values of plane, row and
column. The browser is then directed to find its file
location and the offset of a particular character’s font
bytes inside a font file as indicated in block 76. The
glyph image is then generated as indicated in block 78 for
either the IS0-2022-CN-EXT situation or the extended
situation mapped to the surrogate areas.

While the present invention  has been described with
respect to a limited number of embodiments, those skilled in
the art will appreciate numerous modifications and
variations therefrom. It is intended that the appended
claims cover all such modifications and variations as fall

within the true spirit and scope of this present invention.
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CN and | SO 2022-CN- EXT, as determ ned at di anond 68, table mappl?r}gM éy
used to map its 16-bit Unicode value as indicated in block 70. THEVMAX308¢6

a rendered step is conpleted as indicated in block 72. For a browser t hat
supports . 100PRQILMmeliy: € characters, those newly defined and encoded
characters are mapped into the surrogate area as indicated in block 74. For
Uni code] characters wmgthgdg&hf,@gg&e areas, the surrogate value may be used
to cal culate the original val ues of pl ane, row and columm. The browser is
then ditected to finteceivinga fils ingluding cmaciers; t he of fset of a partl cuI ar

charactger's font Dbytes |n5| i cate

gl yph ﬁﬁage is then &%rﬁ’g g géal?cgﬁf 8§§aé‘§ﬁfst°8 Ewoﬁgq?ﬁat ttetﬁ? ﬁ%?‘ra(ftﬁré are

| SO 2022- beﬁggt%}pguatl on or the extended situation mapped to the surrogate
areas. Wiile the present invention has been described with respect to a
limited nunber of enbodiertimgtis chanasas okidid Bt thm seednd cade fonmalt ifzgpish doraters
nuner ou m)dlflca ns and, variations therefrom It is intended that the
appended A ASeBFdYPerNd such nmodi ficati ons and vari ati ons as fall wthin

the true spirit and §saRGngind tHadoRkeSOAL AN HE Rrst Ea2br0RA0G AT 1S

clainmed is: onprising: 2 receiving a fil ncl udi ng
charact&rscmﬁfbanertlng the characters of said file to a first code format
if the characters are 4 of a first type; 5 converting the characters of
said file to a second code format if said characters 6 are of a second

type; and 7 displayifge Fn'éﬁoﬁ *&?El%ﬁﬁ ‘?ﬁﬁclﬁ’&mﬁ Flé%eﬁ/idgea Web gggé & Sl S tow GHE

format or the second 8 code fornat. .~ The net hod claim 1 including
recei vihig eolweh fpage i n a pl ane, row and 2 colum format. 1 3. The net hod
of claiml including checking to determ ne whether a character

1 3. The method of claim 1 including checking to determine whether a character

2 setplane is changed.

1 4. The method of claim 3 wherein if the character set plane is changed, inserting

2 anew character set designator.

1 5. The method of claim 3 including determining whether the characters in the file

2 are defined according to the first code format.

1 6. The method of claim 5 wherein if said characters are coded according to said

2 first code format, table mapping Unicode values to said first code format.

1 7. The method of claim 5 wherein if said first code format is not utilized, using

2 the surrogate area of Unicode.

1 8. The method of claim 7 including using a surrogate value to find a font file

2  location and offset.

1 9. The method of claim 7 including dividing font files into planes.

14



set plane is changed, inserting 2 a new character set designat or?

met hod of claim 3 including determ ning whether the characters in the file
2 are defined according to the first code format. 1 6. The method of claimb5
wherein if said characters are coded according to said 2 first code format,
t abl e mAppi ng Unli0codérheahetbsd doclsiai A irciudsig setedt vélydetermining/a forh domeeparochlaf

claim5 wherein if said first code forfmat is nqt utilized, wusin 2 the
urT OgaRe. ShEHcis o RigRserow aas CorEn SR BT IO Mo B NRTIRGOR
surrogate value to find a font file 2 location and offset. 1 9. The net hod
of claim?7 including dividing font files into planes. 14 24 NMAY 2006 1 10.
The met hod of clidi m Asd adtiedomprismgechedrah stotmpensiiuations thaf emablefagrroeessor-
particular 2 character from plane, row and colum information or from
surrogate WarowatemiPormation. 1 11. An article conprising a medium storing
i nstructki ons that en r - ed systemto: 3 receive a file -
i ncl udi tr31g char acters?péf%ggan@ee??ﬁ?(ﬂgég%%?‘%%?’ers of the file to a first code
format ©4f the charactcefigerthe chiractersof thier it td y fiest code fommer if theuhacharageafa of
said file to a second code format if said characters are 7 of a second
type; aAd Eﬁrﬁﬁtm;,ay the characters of the file using the first code formt
or the gecond code . ft] i . i.ng
i nstructions that engg{“ggﬁé c%%%%térsss?}):?gd;ﬁliggeﬁcgrgds%e%%éfcéeélfélgﬁgac\?\%g%ﬁage
in a planeofagetcoaddypeobmdim format. 1 13. The article of claim 11l further
storing instructions that enable the processor- 2 based systemto check to
det ermi e when the cHKisphayithe chasecters ghieifle using Hedirsticods formps opfhejsgsandppde
claim1g fyfther storing instructions that enable the processor- 2 based
systemtfo insert a new character set designator if the character set plane
is changed. 1 15. The article of claim 13 further storing instructions that

enabl e the processor 2 based system élo determ ne whet her the characters in
the filé are deflened The@sicds diflaim | hiurther seringsingtaurtiong fhah enable thg propgasor-

arti cl e;0f yGlal Rk th YEdRe WitPdgR%n h BRE 4Gk AR%olMA fRaP! € the processor-

2 set plane is changed. 1 4. The nmethod of claim3 wherein if the 4cl?fatAré;elct r
Ay S0

1 13.  The article of claim 11 further storing instructions that enable the processor-

2 based system to check to determine when the character set plane is changed.

1 14.  The article of claim 13 further storing instructions that enable the processor-

2 based system to insert a new character set designator if the character set plane is changed.

1 15.  The article of claim 13 further storing instructions that enable the processor-
2 based system to determine whether the characters in the file are defined according to the first

3 code format.

1 16.  The article of claim 15 further storing instructions that enable the processor-
2 based system to map Unicode values to said first code format if said characters are coded

3 according to said first code format.

1 17.  The article of claim 15 further storing instructions that enable the processor-

2 based system to use the surrogate area of Unicode if said first code format is not utilized.
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2 based systemto nmap Uni code values to said first code format if_said
characters are coded 3 according to said first code format. 1 17.24fHAY 2006
article of claim15 further storing instructions that enable the processor-
2 based systemto use the surrogate area of Unicode if said first code
format is not utilized. 15 24 MAY 2006 1 18. The article of claim17 further
storing instructions that enable the processor- 2 based systemto use a
surrogate value to fipd a fon% fil ation offset, 1 19. The article of

: |.o
claim 17 furtherl8st or iHefriicle oF elaim Shdi 5ELOBRG BISEUStRnS thal caalip Fhe progssyy
system 4,0 dj.vi L i Theartd of claim 19
further t2st gdra}(ér](gglls%gptrou%% %gﬁrsrb%’h%?;}[/ﬂé%%g@g %ﬂoépglreolggas@gr({fﬁgﬁbas ed systemto
selectively determne a font for a particular character from plane, row and

3 colum information or fromsuryr ogate Uni code, information. 1 21. A system
conprisilng: 2 d%r ockssiicle ghelaim 7 Sirthengarieinsiragions thay snghle theqsesessarhe

st or age st gJ,L g eﬁp{gv&ﬁﬁ%%&@mésqnéﬁﬁfﬁo 4 receive a file including

characters, con the characters e filetoafirst code format if 5
the characters are of a first type, convert said file to a second code
format if said characters, 6 second type, and display t

ar e, of , y the

charactérs of tRH-fi I@e@ém%‘ﬁofﬂélmi?gtfthébﬂ@“‘i‘-g)mﬁ%“&nslth?éen#’“‘s@@(ﬂﬁ‘é@éﬁﬁ’de
format. ,1 T t im: [-ei - t i ns{ructions
that - endol Stsd i S S BlePudLRinds MIRER dhdilu 3 REAGR: LRl fiind T4 2he

col um Bor retumrlinZsmalibe os ftsinasirofate Uaidvde infodedtidnn sai d storage stores
instructions that enable the 2 processor to map Uni code values to the first
code format if the characters are coded 3 according to first code format. 1
24. The;system of;, cl g :n..sai d storage stores instructions that
enabl e tlhe 2 p%tesg%g%t?%n%\%g&géls irrogate area of Unicode if the first code
format 2s not utili zedrocksth; anhe system of claim 21 wherein said storage

stores instructions that enable th 2 processor to se|ectively determne a
font foP a particul a Eagsreledte g}ﬁpﬁi’%ﬁ%{r’t BWosALS S?r%l%hfﬁwﬁ?fftg?tﬁﬁﬁblﬁﬁo or

fromthg syrl.nQaf ﬁe%h‘fcﬂgg clild?gﬁérg%h%h tht @haracters of the file to a first code format if
5  the characters are of a first type, convert said file to a second code format if said characters
6 are of a second type, and display the characters of the file using the first code format or the

7  second code format.

1 22.  The system of claim 21 wherein the storage stores instructions that enable the

2 processor to receive a web page in a plane, row and column format.

1 23.  The system of claim 21 wherein said storage stores instructions that enable the
2 processor to map Unicode values to the first code format if the characters are coded

3 according to first code format.

1 24.  The system of claim 23 wherein said storage stores instructions that enable the

2 processor to use a surrogate area of Unicode if the first code format is not utilized.

1 25.  The system of claim 21 wherein said storage stores instructions that enable the
2 processor to selectively determine a font for a particular character from plane, row and

3 column information or from the surrogate Unicode information.
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