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Background This invention relates generally to Internet browsers ' and
parti cul wolog/osm3br owser s whi ch support a | arge nunber of RITHUSAIHS67S.

Textual data, displayed as printed material or on a conputer monitor, is
encoded in the formof binary nurrerl caI codes Wien a given key|on a
keyboard is stricken, a IARGE 8 f RS ERey is ¢ mﬂm \\Mﬂm
conput er then uses t he character code to sel ect an approm ter
shape froma stored font file ligiingdMigh the same charactergpge. English
| anguage personal conputer systems generally enploy a seven bit character
code. This cddds $nyedtipedrabrordigegerslinet AreyiecastsbaadaEs Code f or

. I nf or mat 1 4. t I ro£haracter
sets of SEoNT I TLEN 6 GppE andoher Cace Carrmorertare % abi o

numer al sgharagtsrend control characters. The Chi nese, Japanese and Korean

. (CJK) | angua e eI 9 r ract gps, on the order
of hundreds gﬁs"ttﬂ%\&sg% 3 %ar%{acdt %rs%r$ﬂg§§% aerrg(%‘t%e?)gC gr exceed the
capaci tyg:orhputamd n@mtthemseds verscodsfd tilme thebformd Iblclﬁab/a@tl@i\?rc@@ibs. For

exanmpl e, _ S0 J I 4 Japanese
| ndustri a %pgg%’iofﬁ%\é C%B%O %gtégg%c%sm%ﬂ at%g only 6,879
char act ecBarzW‘nehe ciolqilesfos ‘ahﬂ@t]da&}e ﬁsogenanyt@asi A fapmpritensthér nmay be

insufficient for i.ting._peopl | data and
ot her subhf nfti rfg{ rSFi.tglfh%O exi s mé%’Kachﬁéc er agteet rs&h%%g{:%%? suf fici ent
t o provi grape W fien \aarsitetrydofomtrpnrltearlusrtmhgrwmtth drhegiseer t he WO

02/ 0S2~3s, PCT/ USOI / : | SG/S avai | abl e character sets. For exanple, with the
GB- 2312 SHA*EFIRS OFSracter sets used by the Netscape Communicator web
browser, onl ye@afiowh 16n808¢6 hoe dedrerls canguavai $ philetns Aenaragsul t, the
Internat| onal Organi zation for Standardi za#f on ha created._a tandard

cal | ed | SEP5OP2 (IRFE 06 Fi ARTHOW S &P " bi 15?100% Yht GCE ERETact er codes
may be shrdstaded. ton&aeChmeeﬁcaﬂl ANGURGE dV €68 Ofb it S[riffé@rr&@ZBnG\l set forth
i n Request for Comments &% 922 (Networ k Wor G oup, 1996). The
so-cal | ed"tRATERaDEY JASESde GANThTTdud AR&d Baﬁiélgp]ecg“sbf °% nunber of U.S.

sof twar e hhpaBrd 0 4l ¥rahbotber yridng olhangst erarketiswedt @agse | arge
character set. See International Organization for Standardi zation |1SQO1|EC

| 0646- 1 [299HB)laddifdhifa, ASRPLS ePPBRERLIUNiSdAAE 3R(KLRFHinit the character
set spacghggaét%ggen bits or a maxi mum of 65,536 characters. This character
space means each character nust be represented by a fixed Iength code of
sixteen bits 'bl‘fle e nepee s Jarpneverande@reant KCURl cedeuagef BAVEh2 worl d' s
char act ecs, £ EL NG JENGLRHDET SeSl-ddhRusands ale Glisharacters, can not
be expresse using a character set that onl y allows for 65,536 total

char act ehsndtedz oufe tWO@tsaéséanpfeCh@iiééleﬁ@t aThove f@?ar@r‘-‘éétrlsnéaénl i ne
digital | 18 | Kel,angya SUGRsEREAL | 6sr ra negdrunabri dged

char act erkgéfgé ﬁat%p%luge al'l ﬁac? act e;ns? t hat have ever been used. In
addi ti onASChé abrtaabert codeste t he personal and pl ace nanes of many peopl e
and places ing gwj ri AL s esUlfesddpiycode is

i nadequat e forgic]ielga |n%§rghﬁ?ur aﬁ%/ cor?pﬁgt ea}\gfva lHWIetshe thg CJK character
sets. WiinkelCIK tmmﬂg@e@selsdnaiyriﬁal aﬁﬂa@daédnhnlkbg)dd(%%hlﬁﬁ@h smal | er
char act et set 5. L lg, £xRIesshyeResss and vensatl |1 jy; gf &g GIK | anguages may

fred
be severé& y | PR y avai ar acter codes
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

R
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WO 02/ 0S2.13s PCT/USO 11 -45( 75 Thus, there is a need for a better way of
handl i ng character sets that nmakes avail able a | arger nunber of character
codes, ewpariald3y for use in connection with CIK | anguageRCT/BSG1&#5675
Description of the Drawings Figure 1 is a flow chart for software in
accordance wth one enbodi nent of the present invention;, Figure 2 is a

bl ock di agvaidaflchadwacsefosetspl drentekpryproae enrbodie®B-GB12 hangr esent

i nventi ong. ' [ K re in accordance with one
embodi msntBl%Pgtcﬁ{e%cgts%ntsgfgv%%vobﬁb%t g?%%ég%)ée\é\@?% nllocr?% rwvéabbr owser 12,
shown i n Frouser 1,orprvowbdats 46 pled fadremalceeel spéudvailatdet.he need for

| ar ger charact 1+Th br owser serve as uni ver sal ,

- crosspl atformﬁl}rsea?q“{ensﬁlél}faggg\?g?t%rn%a\scﬁgg%agg%a%%ﬁlcoarii 0f. The browser 12
ef f ecti vebyardrbliogmtd dnahge cheatest er ssendaodsoppbsd bk 20eb- based

appl i catiqgns,. A .squrce hypertext r.K anguage (HTML) file is encoded in
. accor dancgu%%rﬁést ﬁleo‘\i §5v¥§0éigﬁ\flgﬁe&gﬁokigﬁg%ﬁ%%%s 555t BRYeRS as

i ndi cat edstnudttuosdd .10.Thien Chhee be Aveyual?2, vehaiofile iso-congectied into a
Uni code form tended to inglude support a rogat e nmechani sm of

Uni code 2.S%t(#§%’ eC %ﬁ@&%séngcﬁlf(e?%g‘ 3( 158%3)%&{%‘ﬁ‘%ttwl’?éksurrogate
mechani snvof ki cxdmpgxtlends. Uni code to a capacity sufficient to recognize
a character se@1 of one II] [ | fbon uni a%% characters, Since existing Unicode
standards use a ' %iSt &8 16t VRhEFRE" FeAGt A YRkC s @en dBrelidie can
provi de npy nruridean B50586 ebat AL IS rmEhYs, uhhe, 15Q 2022+6MN and CN
extension formats are converted to Unicode with surrogate support as

i ndi cat ed®BRFH Gk SBAS FRECeORS K Tiesr SEEERS ®hatCtar e S8 eady defined in 3

WO 02/ ( 1S2nd8nRGHdI00kghtb3L5i dii erdetshansdal sh@i s, aapvegted into their
sixteen bit Unicode value. The remaining characters that are not defined by
the Uni cotR® 8 ZndidrPd 3ar §eBBlveriwdiattentno Ynkeedh ssieksyapublnitn one
enbodi mentnOfcidie de@seat bpyentidnixeach Bitt he: tywg,Sisxleepsbit values is
in the range from OxD800 to OxDBOO and from OxDCOO to OxDFFF respectively.
Thi s conf &P 3 & Chaf@ cOrire odeTlfef i Fiiariashesf Shasimegew @agbchani sm wi t hout
anbi gui ty., Jher.owselr 12 dogs.d cont Ihg, Lpdicated in

bl ock 16,c_sélljch asll.HTl\/L par s? gef ee\réggytgr,f%%dep?ge t|rPlnicr(1)g§r!éﬁderi ng steps
are conpl &b Higdi eat edoi byt ock Hogevhenevére wirtdwded cd@ej sa¥eady to
render a pargdeuyl L ex j t r |.Qops, for ceach of the
characters i nH t hgalrsltdr i%néﬁt%)érzp%ﬁ{ %ﬁ?ggﬁgs?&% }?ler srtedssegF’cch seeks fonts in
known ClKtioumarndshrodr CeE abaradtiest,edannnbt dok hreHsedknewnng GIK f ont
|ibraries_l - LU+ Bl ap- z " [ i,nhese. Ldeogram Set for

| nf or mat i %ngﬁndt’%?c%%gjéh 55%@%3@&%8%&%8%6, %tgafiS CP Fﬁ%f‘?et’]fﬁ e for

| nf or mat i on | dbistodg, fChi erzerlGodede€haphcalobefon mr€anpuy esn~ Mar ch

1984), (1 nfarnat | chnol ogy.:, Unj ver sal tipleQctet Coded

Char act er” Set sﬂg%gg?ﬁggflgﬁ%]dﬁ%é%oy %1 FalTes. P thesaT st &tharact ers
t hat are mzd iunaludedednchasaknrowse€3iKthont itebidy iadk, chheatenekeri ng engi ne
sear ches fﬁ)ar thh%ef QnL, I'{)erz%ri esdth&t cgée .a |larger character set. The
appropri at & F ot SdicSSrayali Vars ard GS3utE¥ ndicaPed Y b dtisE2 and 24.
By usi ng thwe deSGo2022 aadnpkst€rnane sepéomen § hes siM. sg@nbeates rat her than

directly odi ng i.nto Uni code, the seven bit encaodi,ng nmechani sm may be
used. Thece“ﬂgecoélfn%trﬁgssei'?ﬁnlrﬁﬁ’?rtr‘?é%han Enf Bk §1 UYEES9Ri kly that the CIK
char act ermaddduaie ttoundasbihd)irex shilbgrdIly UdiE e&@NWHR GatH Ghe
i nfrastru&}}{ur% net wor ks such al’;s the Internet. 4
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.



WD 02/ 1152-43~ PCT/ USOL/ -4S(75 The seven bit information may be retained,
no matter how it is transmtted, as characters for term nal display, as

file conwer/osnsse-nmail content or as web content. As i ndR@AUSA/H4P6YSDI ock
30, the text content may then be displayed on a display screen. Wien CIK

characters are not utilized, the normal ASCI| character (ﬁri ngs may be
utilized as i Aieat BieTe I Gore2d. TTheh, P TABRY) OChAFELIHI set font

di splay driversecray.be utdy ing8dsasvhndiwed ed 1afgblogkmB8x dfirni ng next to
Figure 2,  a processor-based system 32 may be in the form of a desktop
conput er ,ctamdaapeopcodaputeyne G aRdndKer dizdiputcorneghigppl+ Bh uch as a
cel | ul ar pahncl)d}ea, -3 set-top box or the like. A processor 34 is coupled to a

. bridge 361. egbri'dge 36 is coupl ed between system nmenory 38 and a di spl ay
40. The display 40 may be a conputer nonitor, a liquid crystal display or
even a tel evision reced%dat Peserpprdgl o Ghe Dralipgspled to a bus 42 which
coupl es anot hey; hridge; 44, e, hiridge rdd s@pt e caupbedot@anchard di sk
drive 46 or other storage device. Qther possible storage devices include a
fl ash memorth aamg gmbedineabl @f dilt tpéles%EsJaquré“dﬁns}k drive. The storage 46
stores the bravser.12 pLiQryiQexeGuthANer Uponexecybiron the browser 12 is
transferred to the systemnenory 38.” The bridge 44 is also coupled to

anot her bimspYSierTiagbase4gnpeginguplod dheePFRteHnpRVASGEpli ¢ O) devi ce
50. The SIO deyjce 5Q gmy,cppneciy4,q 2 00defm pa shinch Roeubdes for |nternet
access for the ﬁ;rocessor- ased system 32. A Chinese web page content is
conposed witkEngld smbdiihenngst arite Chiesese iew@ntsitqri-ngs encoded according to
a known Chi nese character set standard. When the web page is read into the
browser, all of its content, jinckyding fhgllshytags and encoded Chinese
text strings are first converteaTmto 5 WO 02/ 0S2-43S PCT/ USQOL/ - 45G75

Uni code text skrielgbrovises LR couet éxt Féguragli LadvesesaPsed by a HTM
parser and.a_pPocunent I : i Lkt Lo hatrabstract data
structur epﬁ?tgg%lrﬁﬁfaeglgbiﬁéﬁggdr@%nﬂ er?%éheﬁ%?n%%&g%ai ed to wal k through
t he Docuneats(bjBot Wébdelroweevi 2 tnapndergndes @aehiwE4aPdnt CEPSENRe page
using the forpats and f.onts_assogj at i.t.h 1ag9s.onDurvpg the
renderi ngpé?f)g(g?g,ustaﬁe lrnécﬁag?f:%gﬂéﬁgﬁ ??’ew\(/e\ngl Fg%]%%g%gr\é_lolne Ur?incod'g char act er

at a tineprbesecach qrddtdukay &nalcbee acRaraet eparadter évdeiPng engi ne runs
a fast check agai st an %vailabi I%t%/ti.rédn%x matrix of that font file to see
if the foftPPS ta‘iplgli VISR BRPESdBPRAEFLEIEr i s available in a given font

file. If the chasaet®r Hi@estBat exikip ilanghegé oMETNEL) efiltehdsrenderi ng

engi ne | ooks for the next, font file to ar. for a that, ks_as cl ose
to the st?Péoﬁgdpb%s‘:‘i"cﬂoet.da\‘?\ﬁgnwét%ome ilg%f"éﬁﬁé ?I&a?né:gfrgroes%%ﬁdgﬁto t he

char act er oxtBgs Ui costenafs hRatnahaseed em ibdoernv@r t eth baek Hrowaenat i onal
character set encodjng,, and the val ue of i,S ggcfggir nag?i S Hsed 4t @1 ndex the
of f set of 1hi §hehathts ers §°F‘(Yﬁft8§t &R P FUgP08R tont TiTe. Then, the
rendering ;gRaiAe f@tsdes dtheseukebyabytreshandsgentratesode 1. Pph i mage for

that character in a given |ocation_c ted by a ]ayou i.ne. During
this proced$O/LRer &0 g‘?’% o RsFtCeﬁés\?\hZJr@Jét)ﬁEr eu%n %%%r%%rt%%%stgt
conver si on,. £R8 i sheps | $n CUNL ik BEdE hen Wekigpageasoapeeiint o Uni code before

it gets parsed. The other step is convertin eac? Uni cod {:oharact er in a
text strimpffdciest charkRIWiest 2efBBER N S t8Mdar d°8% That 9t s val ue can be

used as an j;ndex 5o, fetshs font; Hoaf @k Bk i@n Ul cadkoBtafidlheds Rare exanpl e, if
the source web page 1s an HTM. page whose Chi nese char aft er content is

encoded irsﬂgaeeenb@di¢@ﬁrqpter 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

3



WO 112/0523s PCT/USA | -t S67S t hen, when the web page is read into the
browser, the English HTM. tags and the Chinese text strings in GBK encodi ng
go t hrougb ®a/kiiscode converter, where each Chi nese char aat@vus@4i@sbit GBK
code) is converted to Unicode by a straightforward one to one mapping
tabl e. The GBK codes thenselves are in contiguous bl ocks. Therefore, the
mappi ng tafileddes saanderdi amnsiconaktadr aytoftheisi séxbéemboit 21, 000 entries
and the K code can be used as.the index_ Int [ fter a sinple
cal cul at i%gﬁ‘.coﬁﬁi %pHBees %sreﬁﬁpépgnfg%ﬁ#%nr\%oltt\%g g%?l?{%g an array of
2x21, 000 dytieed BRekkei Bnimpdzompkindatrddasearatvernied! yeto Two render t he
character_which is._now encod as _Uni co f fi LS.i ndexed using the
. Uni code (ﬁlr"ettﬁﬂrﬁlfm r YRR Uni céldémieser(t:l%ﬁggrp?rgtd cfggt[?et §3]?1%t1¢1er encodi ng
whi ch hasirrdrositorf,i kechsspcirat edionistilkteen For Glivesseéschardiet ers, because
t he Uni code does not r esent Chines har act in Qn nti guous bl ock,
“the fontsFai¥ frrr"é{haéagﬁﬁ & W&u&&g gf%%ié:xﬁ)q%l & ﬁﬁsgﬁg | ayout order of
a parti cutedpsdandand. tTRis hisfease, tbhehdroviserdeneedsntbiconvera the
Uni code character back to one of them%tandgr ds. However, this conversion o
Uni code t P& EhfdIEGRPREEN CBIILI ToP B8 “br GBK can not be done using the
st rai ght f or wvarghangraystpdexi dged el wed vbetecomearstingg &K t o Uni code.
Anot her nmappi ng tabl e nay be created L.ch has the size of _the whole
Uni code s%"éf%a%arg‘c?dorlnab%%r%%’ M@mhMPsp%ﬁf@%‘hrgéﬁﬁegféeeﬁ’r ch of the
GBK t 0 UnicodesmRRingd rbald £ind ot dpsowser sombibdt exlippoihdabatiéd 2in 000
Chi nese characters and encode Chinese using GBK, the GBK to Uni code mappi ng
tabl e is b Y21, 000 bytes, and the Unicode to GBK mapping tabl e woul d
have a size ofyalpyt2x68,000 Dyties reAdlr evseénddiata puRROELSa00, 000
Chi nese characters, encoded either in | SO 2022-CN-EXT or GB 18030, needs a
7 WO 02t<xi2~-85 iPOT/ UBe1P=_GTRY neppiaegst 4BF e8! Ui ¢88e“PAERAGELS surrogat e
area) tha i of o) 4%100Q, byt es; rR\eI-5€ s8BRPI Ng tabl e
woul d hav%ngag? %eéﬂo %éboatg%g% 000, 06%%83?{ eéfl;lefcﬁtus% t he Uni code surrogate
has a ranflenb$ abdutowh, 008, 000 Heraniles ag iadigad®d st BAACHI 22x because
the Unicode_s r ! o] ; I it represents.
To avoi d ?]ﬁeé %%@Q?Ee@eﬁgggng%%gn%ﬁsag]ﬂgq? ﬁ%t élr]r(g?s;lh%t ﬁiﬁﬁﬁ?ggge back to the
| SO 2022- O\ &XThoroGB1E086e IdeowrdnyiSrdl fPSOlRfRagNRXENt6rEhreS®e nmappi ng
table (or_ GB18030 1o Uni e ] o1 Ny reverse
mappi ng. Ef‘%lsﬁcj%% t r%dggggf?gg’r gé:lg_s%?qg%)éég Eméfﬁglfrert@n%rogga‘%ﬁgﬁconver si on
probl em i nhdostced WiHimelsei Coded | @hatrattetrh@ethimesanitigract ¥rREChre not
al | ocat ed nsecut i vel.y 4 n_Uni .t Safe. [ ti onal
char act er1%8??St@%\%af&ééofﬁlggtﬁrl?gﬁ%éeﬂ}lso&pgggapglg‘%%%lrm%;ﬁflggpgged in a way
that the oepetityded aHerat@8y 09Et ChiGResS0Ohar and ebBl e ldbeantipguous
| ayout in_the _Unicode surrogate area.. A_huge i I r essor
i nt ensi veT88aFBRST Ozfartehé:h]agggf;g%s c%ha\l/terasﬁeoﬁo%nggﬁ%‘g&b%%%egtggd k%%one
enbodi mentgk Abnt hEi s elsi, mehe t hendacikwartgdoapatabiids o theChi nese
characters whose Uni code _val ues are IZti | | icrg Ehgtéggsueltar 11?_;%” Uni code
range (th&SBENLEPTHTIGTe BGFr 6G4TE Are)?Stay "BE preserved. For a web page
whose Chi pgpeophasest @ik aiepesgodetvancantd ngetioas SGARG22-GNLIEXT, where
t he Chinese characters are arranged in several 95x95 planes, those 100, 000
Chi nese cRaP5&fefs "ﬁ%ﬂl/ Ife arranged in twelve planes, each plane having 95
rows (0x20, Ox2%,using t@e/f50and295comtantges Ox@Oco@x2he HIML Ox7f). These
pl anes are the sane as these | SO 2022 %{g&es. Eag'ae[?l ane ehasChe
9025( ( Ox 7FCO%KSD¥ x ( TRFHEDXIE =955 98 L ¥ 185 70 Ve BlHnéd®hol d a1l of
the Chi nesgehapact 8fSedPigKk@eRaRl snesaaldd wabaut 156, 000 «thamhact ers, 8
Vf O 02/ 0S2- L35 PCT/ USQOL/ -15675 , ,

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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which is nore than all the possible CIK and Vi et nanese characters added
together. In the surrogate area of Unicode, the planes may be |l aid out so
t hat t heweapmsmgsbet ween t he pl ane of 95x95 characters ankCTHE1EANEode i S
sinple and straightforward wi t hout needi ng huge mappi ng tabl es or
conplicated search algorithms. Thus, planes may be mapped consecutively
into a cBnsexenany ®idr eaformahiorugiayole SaER e Hr @LtESrheahpl e, the
first plape of, d(,:.h%aE)%ﬂaScEH% ke Meppeth 40 dhe 1kl Shs9Bi Jows of the
surrogates, wth identical (row, colum) relations between each plane and
t he surrogatentar es cFheidotomirnt mraagl apt aeytee magpednddca®rd first 95
col ums of {118 8WJ 04Ee LBLEA 0NN SREGNENRH NS M de ghagacters may be
. mapped t0 the secord rows of ihe su rogates, w th irdentical (row,
colum) destpiaprscdsstmeen the pl ane and the surrogate area. The colums in

the plane ar ]p%p -1 L Lst. 95 golug the sWiQ9akgcafea. The
surrogate argvzqi a%leaﬁig%é%gn gtréat g'IO%f &Jg%ﬂ%ﬁ%@bo to 3{%8% So 95 col unms
can hol dcB7 28002495 schay alet ertst liizetoral indhéated snabllotk] @6 nore t han
ten pl an each lsac,“ﬁo 902 har.a S her. d i fth ten pl anes
of Chine 1E\é%hgtrct}iecIto‘b’ers tc():fnﬁﬁgi:?r% es%etnffté)ﬁto%,lL%Q%e(g%l%%rsng%y\tﬂh%m into
10x95x95Qt 1 binsedfad hiemdduategate @k 280 support 90, 250 characters. Wth

t hose existing Chinese characgters ih the reqular GBK area. (they are mapped
to the 16-bi trg‘f}nri”crb%éleé‘&egf, MO tHaf PO8° fjﬁoﬁh%arsfc(fgﬁlgtgrrneg’éupported.

The pl angapupbern drwvfadaber andkoadpneonpober, (PRGptvay coepmapped to the
surrogate area in a ve% Si rrgl e y. in one Enbodi me%t}. I n Uﬂi code

t er m nol BN FREPATE e oF BINHRP 47 e SEGPr 3 at Hred *Ar 8"843F1 ed Hi gh
Surrogat g 38€-top We:SWy @gat &ikespeactineekysokr ®in Bs cdrpdetietoi a a pl ane,
row and colum, its surrogate gre,a allo atign is: H gh Surrogate = Pl ane x
95 + rowPhufABer39- WS MF3AE8223 -1 PEAYESEF PEETSC L 8§aPEY= col um
nunber. 3Be R@VEISEsPERPIANg argerdidpnayay obeaggual 4 yediphtle@. For a known
Uni code character in the surrogate area, its plane nunber, row nunber and
col unm nBABEECT n @ hetqycaréyaFe!l 3 FRHaYoRs: eBPANR = 48%§H8ur rogat e -
OxD800) Y@a-Rove+. (H gh Surrogate - OxD800) mod 95 + 0x20 Colum = (Low
Surrogate - OxDCOO) + 0x20 This |ayout arrangement is Unicode conpliant and
backward conpBk¢ bpeidge 3fods AbEC VRIS ttRe2eRiSt{hgNisihc688PARF ocation in
the 16-bi, O@BSE-be&g@eﬁM.y AL QAUGRT AhaR]Cher So69IEy Wid b Ra-HBPPI Ng

tabl es and need no conplicated conversion algorithm Either addressing node
(pl ane, dowk doivem)6 crr (ibgh Steyaftdeviicew SOERSYaR®SIEAR be used

direct| ystcggrabgdg&:&gest. he,108L £OF14dH SnerlidhAGhET al fedeiftQifiefi 1€ during
screen renderrng or printing. Systens can be increnentally inplenmented. Any
vendor cangitdlceensatiner dasé dheveunidre stogapgpot f et PSS t hout

[ nter fer 0g, WhEhy § o, LONVSY 8100y [ SRICTIRG, QheBLiEEn PEAC B5214G-Of o her
characters. For exa JIe, one vendor may only want to 1 nplenment one or nore
pl anes o0fl295%96rehafactet $o thadey$tiem memariye 386- bit GBK and 16-bit Uni code

i npl enentatio that vendo n §:jﬁ t 2AhaUL 29, 000 ghar agters, which
is enough to 28%?%?%‘99}114%% %’Jiggo%) %(r%%ctoers tﬁat }%gve been defined in
the GB 1803048t madacdup W teh seméa appwiy cudipugs (STAe dertce iS0es can al so be
arranged_in ayout t i S easy to use. |In _other se the

char act ng‘et %érbrsée{?‘\’/%%e z:“?a%n}aﬁ 58%%(?650?5 HI'GE egl, ggo‘f’l\f{]@%}?\;r SI?nggh pl ane of
95x95 chaoactacsrnas awddssasotrhehe pepresent-based spstére Idni code surrogate

area, the font retrieval nechanism can be desi gned t .t creen
renderi ng andApFﬁﬁP%?eo”ﬂﬁbpﬁagSf Cﬁrq%%% act ecronips?% §n8§\a#eqrﬁﬂ?e%§g§r ce HTM
page has the@napar sRinésd a8 ishgsngé dindaiede abdord Wiy U2d Ga-Zndbin

PCT/ USO / ~sG/s characters. For Uni cogle gjg%ra ers githi nt her 16-bit range,
.a hash fGHePesR FASTBE et GLERERk  a “nghﬁ ®PoPe%e 1% "g%arti cul ar
char act erirjt$ awai bablhsei N A part sl esntnatd onalclohanacterlistt tagd its
related font file. If jt is, that font is used. If nott tcgenq:haracter may
_be sear cked £8FOPR RIS TEEE ShEFNEhatitter SefOrVF ¥ Udd ! has a

preference, then a default font searcgﬂ ng nmechani sm can be overwitten.




For Uni code characters within the surrogate area, the browser |ooks for a
set of new font files. In this set of font files, each font file has fonts
for thoswoohasmsesers in a given plane (of 95x95 charact erRT/UBHER6TENI code
character in the surrogate area knows the | ocation of its original plane
nunber, row nunber and colum nunber and therefore the browser knows the
font filBnteodedraett érinke-f ofeis Wilgpae at @y et eHEr 46t &SPl ane, the font
for each r, | r it r (n um) val ue
A R e S AL
conver si bn neyryeenisédatopbshoset dedrastespstire the seto@age-area, the font

for eachgharaclalad 88l S8oahtangedlin Lneosaley Aifadds the surrogate
e Uni o%egch |IJ I

-val ue pairs of aracter. I'n sunmary, the font files are

di vi ded bntomgitandsiectadiodplahe hesdtmgntomesdépred8x 35 evlsatacters in one
enbodi nept. The font f a | cul ra e,:hecat,ed directly
-fromi ts%%l BheT Yow?® %%Ieuﬁﬁ?ﬁ%g%u%eng %E%Frg%glé%g%%)r &écat e Uni code val ue
with a sumgl.etzgd cul ati on. For exanple, for a bit-nmapped 14x16 font, which

t akes 28 bhyte for character in_plane r col wil |
have a font f??%l%@esﬁgﬁ%%lﬁ%n? cae%é’X. %Pﬁs?%%g?’g{l}ggfeoﬁtm%i @,ﬂvtehe

starti ngrbytier odnd mifowate tanrbbeecher acttémei s P8 (&&@bEArtiifuher assune
that the rows anclr col ums e counted fromQ to 94. 1t1ast A e((): [ O82~3s

PCT/ USOLPPESPHS sC @6%@2‘2- CahB 1B B0 F2IERE X Het i 1 T2 SHECHani sm to
encode t hga&haf agi efvasala®i liitgt eAdén e ilkebt ephunfortelfe wsi ng the
character set designated sequences showrgi i nht he J‘;ight col urIaneI oW,

Char act eS8t Ehathe t i tsdtPBedi ghiehUnicode character s avallabie
Sequences B34 23824241 GNSE1643 £ 1092 ranettB243944 NG 1643-t1992pl ane21B242A
481 SO | R-1651B242945CNS11643- 1992pl ane31B242B49CNS11643- 1992pl ane41B242B4AC
NS11643- t092EPahebitiEn IBABCREIE64RY 1P HICan8B I B2AOBACYNSLIE43°8892p] ane71B2
42BAD | n £3,Qi VENsd £X8n Y RO fohf afa@RR iaGath 8Be SEEStINEstGflet Bgse charact er
set designator sequences, it switches the node to interpret the subsequent
text strieegsiBéethat every two bytes are combined as a single character in
the characterysel £ofdASRANGNGgt hihahasaehas 86t tlesdaleersequence.
In order to encode nore than 100,000 characters, the |ast two nunbers of
above chahgcteiceds fesitpfarcdrraekeenice GrayesscexPaptict® ith one embodi nment :
Char act er, r . t.Desi ue of this
Sequenceﬂ&?g%’%go%g‘z%cl%@% '3%2%%]42%’71‘3‘51201@% Ane51E247143Newpl ane31B24714
4Newp| anestBAAT] 45Newr chrieb 1B24 71 46Ny ste EBLB 3 47NN tearte P1B247148Newpl a

ne81B247149Ne e9 47. a 1B 51 ; wpl anel21
B247153 Rt @@nglb%%z é’é‘%ﬁ%ﬁﬁﬂ%é@“%&gﬁ ikgﬂﬁ%ﬁéﬁsﬁg §g|et he

sof t war e fé@ches thpsenbmtt rytesbrodsesne2tegy abadgynahbimaeediori ng an HTML
web page . n.th | ane, row qr. I PRC) . .f Sy.d, N in block 62.
The pl anethiaéC Fﬁ% ?%’f?% ylr% \égprg(e%](eéﬁt ggy%é/lcﬁﬁéa&%%rqg%tegrb%eg %@éoﬁgnat or in the
begi nni ngmefinthe text string and the row and col unm are represented by
every two bytes_ in the text strin enever a a | ane is
changed, as d@flé?‘ﬂ?ngh %tprcﬁcaer?ﬁihdggi%/g]ag%e\?cvwghg(regg%egfl%}é@t Sﬂjteesr%gﬁgtor (CSG
i s insertedhheachdicadie o sdhangetms stedi dat ednivarbioe kte6 welor
characters that are defined by t [ SO 2022 O 2p22- , as

det er ni &4t Sapﬁﬁ%nlcf\%%?& TN %Eﬁf%g&néf%leggggg%o nap ?%Ei(g- bi t

Uni code vadege iascbndecateg dacibliatkod®. clithereaft én, aatesndersichgstep i s
conpleted as indjicated in block 72. For_a,browser . that t 00, 000 or
nor e chartrfct%rss,‘:k?ﬁﬁgtéeﬁe%ty FerfBE AR dcoded TEREr é%%g%s)lq%r Z:a#apped into
the surraogat@edr ea as ingécaiedetrhbiosk Fdorharioni dnde fddracters in the
surrogate areas, the surrogate value nay be used to cal cul ate the original
.val ues offigi®ane, row and colum. The browser is then directed to find its
file locationgardekhrpotf set ofe @ocpakéi wakh HagehdlsaaheATELfgxge byt es inside
a font file as indicated in block 76. The glyph imagg }(s t hen. generated as
Ji ndi cat ed’h9FeICHERETE FRRLETFEHeCoPRET SEB WL ERT Bt TATS r the
extended situation mapped to the sur rogate areas. Wil e the present

i nvention has been described with respect to a |imted nunber of

enbodi nents, those skilled in the art will appreciate nunerous

nodi fications and variations therefrom It is intended that the appended
clainms cover all such nodifications and variations as fall within the true
spirit and scope of this present invention.



13 V~' 0 02/052-~3~ PCT/LISQOL/-1SG7’s What is claimed is: 1. A nethod
g: receiving a file including characters; converting said file to

conprisin

a first wode/nfnssat

said file

2. The nmethod of claim11 including receiving a web page in a pl ane,

colum fo

if the ch

if the characters are of a first typehCEHBIESFerti ng

to a second code format if said characters are of a second type.

row and

then, @emTHéeneehodagt &f atgadl iindel GlP nr tfecki gt o det erni ne
whet her aEﬁQ?E@ﬁt§¥M§Q%gB|§HQ tﬁecﬁﬁﬂﬂﬁg-t%xtTQ@rﬂ%§$QﬂmQﬁn@|ai”13 wher ei n
aracter set plrane 1S cha

nged, inserting a new character set

desi gnat oencsdimhegaretrotgbf aclal eede iqriveditag. deherniafdiy GReeRer the
%hé?a%?%f ];ane.l @%%tdéfak”SQdé)C% %E&%E‘Be& hLeo f[jr{‘i%od\emﬂ% faor mat. 6.

_ _ wherein I f said characters are coded acCording to
said firsstcedghtbormrd toakl eonappi mprinicddeleal uBze t@kaladiesi rst code

thill€e %}Qoa(zlteOfinC|c@hm§u%§r | Ll sahd Lisst, qode fQpamt is not

char act er
. The netho

format. 7
~utilized,

using e surrogate area of Uni code.
table is a one-dimensional array of a size of about 21,000

entries and the GBK code can be used as the index into this

array after a simple calculation. This process is efficient

and involves storing an array of 2x21,000 bytes. There is
no complicated search involved.

To render the character which is now encoded as
Unicode, a font file is indexed using the Unicode 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 BIGS5, 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

7



8. The method of claim7 including using a surrogate value to find a font
file location and offset. 14 WO 02/ 1152- 43~ PCT/ USOL/ ~5675 9. The net hod
of cl ai rwdoznsi4asli ng dividing font files into planes. 10.PCliAeSmBsdTdd of
claim9 including selectively determning a font for a particular character
from plane, row and colum information or from surrogate Uni code

i nf or mat in@ppibd. tAhlarté deiaooiepriising @ TEdiagmtet 8EpaYy Fat itk ifons t hat

enabl e a proce - has sl €CRi Ve, & fd Lapbhgl udig characters;
convert t%ezefiol%z%%f))gg %ﬁ@ﬁ%@g‘g& Sﬁﬁatﬁi? t%esech\anct%rs are of a first
type; andvaadnryémtvesai dife |af tabomtsdedndl el favtest betawae dtsharacters are

of a secaqnd type. 12. The .article of i f Wth st of instructions
“t hat enag%el‘i%d% Proce as‘t(}? s &d l;%?gtee%k%%%%e]]’&goég%b p%%ggiﬂnﬂé; pl ane,
row and co um dserdmahstddd dhexabkiceueeothe|&iimolie furtbeatstardang

i nstructi.ons %tiohat enabl e the ro%ﬁsso;&- gas d rst%gg go check to determ ne
8 i 'r%R:es t5,

“when t he ardePYse? pPaned s CRAAGEE! e article of claim 13

further storing iawtbuehe ansgd hatveasabhepp heg praddessbrtbages Systemto
noert 2 qetaleiselet ool Rl okl ke Seacher s plalg o
enabl e t hesgromessm-zhased Byisdied mapgeher tame: Weat b8L80Re tharacters in
the file Sﬁf%éﬁgiﬂg?giggcgééqé¥3fé)éggichésﬁoc é“%'ﬂ%%g?%é mapping.
This just trades off processor speed with memory.
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 IS0-2022-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, ..., Ox7f) and 95 columns (0x20,
0x21, ..., Ox7f).
These planes are the same as these IS0-2022 planes.
Each plane has 9025 ( (0x7f-0x20)x (0x7£-0x20)=95x95)
characters. Twelve planes hold all of the Chinese

characters. Sixteen planes hold about 150,000 characters,

8



15 WO 02/ 0a2-13S PCT/ USQL/ -4sGra 16. The article of claim15 further
storing instructions that enable the processor--based systemto nap Uni code
val ues twogRi0®24B5rst code format if said characters are cREEUSHEESEHSdI ng to
said first code format. 17. The article of claim15 further storing
instructions that enable the processor-based systemto use the surrogate
area of Uriicddési fogai ghan rsltl dbgerpopiate | SThANUVEPF2@HSS48. The article

of claim237 t her ggi [{}str uctions that enable the processor-based
system to&]uasrfeall%%egﬁr ngat e@%a% ue'to find a font file location offset. 19.

The article oflrclithemst?régatcharest ofi Hirede r UdtS GgneRalaEmdl e the
Pr Ocessor]%aﬁ_f. ed, Syt e opgll Vn{aga til %nget:hégﬁ 8 §1Rl@ngs. 93095 The article of

.claim19 her” storing 1nstr ns that enabl'e the processor-based
syst em t ccisetastdnselapddebherimimmds fionsifhpie aaphratiredbht fehapa@t er from

pl ane, row.and .col umm i nfor nat i r SUET Lgode. i &f or mati on.
21. A sys"fle ocuotm:r)lre’leéjilrrl1 :Bg&%r%aggjsqg r;ttdé%g]sa&stor glgf"g%% ggat%ﬁt he
processoralddel inar.ag@hss orplanes bragwber nebped i sorasicatigelgceive & file

i ncludi ng_charact.ers, convert, t il i st de mat if the
char act er B VS FIEFEt Of yHE gﬁl&cggﬁvégfggé%l%éﬁﬁ%%'tongEsecond code
format ifesansichahactfarstaskramnf of 96cdhdchypectds maypObe2hgsPed 35

st ruct i B A et TR e Bt G4 SO 087 ger Ve WSh 38ge. (E0Y ot ane,
row and cebumn f afdBiciodd. bdhee &y siem eflaakabnd 2havserreionasai drss or age
stores instructions that enable the processor t Uni code val ues to the
first codBh® ofE™i% hé BhAradiast ?eafné‘pE)Sgegoa@&%‘raﬁirﬁ& ? ??i‘élfm%ode
format. 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 0xD80O

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. In 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 number

9



24. The system of claim 23 wherein said storage stores instructions that
enabl e the processor to use a surrogate area of Unicode if the first code
format iwonatsugslized. 25. The system of claim 2l whereiRCEESW/ASE7ST age
stores instructions that enable the processor to selectively deternmne a
font for a particular character fromplane, row and colum information or
from the surrogat eLbni 8odeodateormapilomn WumbRr .

. AF. AF. Al % AY' AL, Al F&. A I & 8BC$4
7th oj e [\/j ca%élg’j ca] ca cifj'é?!ﬁﬂ]% %cgfmﬁ&i](c@]b%’é]&ga?fg ca] lgé;] ca] ca] 2231] cal
SSS6SaL +J‘ir o 5h000 ALy dakt a\ W Lol caloal aal 6262
. ﬁﬂ\lﬁﬁ]r(%%]a@%aqugéﬁ a] taf ¢ ca%a? ﬁg%ﬂﬁcaﬁca?lég?c r%%} ca g:} g:% ((:Bg]G
S&SsTyT| TTT! Z" ZX[ ML L[\ N\
LGJ]N(Ea] caj ca] C’\fi] ca] & %%8] cai;;d u;[ % ]j%%;} I(}?)?i%?% ca g:} g:} g:{ﬂcggfﬂ C?]sf?l\(l:’a\l

N = aj azawbeccy adudd] )gamle AYpehe@Uma] @8] ¢aPrad cal ca] ca] ca] ca]

ca] ca] ca] ca] ca] caj ca "
01§ 10PgOnRhh £ 11 SURTE 2. HtdtEROAra~Y] o1 SaU on] SAT Ba] cal ool o] cal cal ca
]85(%9)% E;ﬂ igl/{o?igfgaah@gbgg @ﬁali%rgg‘iﬂnm]tca]scahd:ac}@a] oajpddpoda)] eafica) ca] cal ca
Ff M 10% BIBNIER. C&F“PGG;/& % ! 1%6/;%89(5) npE1 BYRF YR HototRkg S 19
10S810%& nﬁa:éadelfb%&o(c)at%@ﬂvl AQYVBIE)- 3réSFf MHOYBBAY( YnBrodktdd 1091 & ()
-3,V #FFM 10%&' () - 3. $4p
10S81! FvoamagPgE s qorf@weﬁ)&ﬂe? (MPPiGgRtAP1es 3RS (3556l Bu& ()- 10 10

)Irg\= 19@@Hﬁ$@%49ed n¥Brsion algorithm. Either addressing mode
108 10%&' ()-16" 109%&' ()-M kFvod0%wWe&' () -. 'Fv%iO%KK&f%?-i); 87 X909\ =
10° 10%ﬂ&f(ElamedOW&b(fplumn) or (High ‘Surrogate, Low Surroga e% cgn

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 oOr
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



“109& ()- Y 109& ()- ! 109& ()-!109%& ()- 7LwWU@= 10 10g7g7
10g7g7ll&%10%;7g7&' (V-2 11 &940%r& ()-z !l &IA0YB8E ()-z !l &IAOWR () -z
| A 894 0%RO(QRA0E2MBOMF=! YO 0%ESCS& () - 1! YOdO0U *& () - 1! pYIROBSHIHS6TS
111 YO0 ()- 1! 9109%& ()- &L109%& () -

109797| _=Y%.0% | $10%&' ()-31!1$10% }& ()-31! 109%& ()-L&LO%& ()- 10 10
10, , 8" 10%&h4Yad ﬁé&#$$%mwmwammam1§ow&tmn | e ASVRLE) *8198 610%

' | % : A
50, LSRG QAN INE O S Ll i b L
10"|%iOW&@ﬁafﬁlcﬂléﬁiﬁ%&rértégliﬂﬁﬁqéLlahJGIQHIQ anxmmyyﬁy_n4tlonal
.10%&f ) @%Aa%a Zz%ﬁ%W%%é 19519efé¥@%.%%4% Qll .@&9%61t is, that

font is used. If not, the character may be searched for in

the next national character set. If a user has a
preference, then a default font searching mechanism can be
overwritten.

For Unicode characters within the surrogate area, the
browser looks for a set of new font files. 1In this set of
font files, each font file has fonts for those characters in
a given plane (of 95x95 characters). Each Unicode character
in the 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 7, 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*%(Y*95+Z) if we assume that the rows and columns are

counted from 0 to 94.

11



| & ()- 1'19%0%Id& ()- 1!1%0%ld& ()- 1!l %0%EG& ()- 12222357~<NMB7Y

10! pl hz9d0%&' ()-/!al hZ%40%&' ()-/! Dl hZ9d0%& ()-/10%&' ()-!109%& () - &&109%& ()-7

89999999W0=07/03DB% &10%&' ()-9910%& ()- 10 10 PCT/US01/45675

108" 109%& ()-!1hz9%0%=& ()-/! 1 hzZod0%*& ()-/9:i=n?P@a@@W3{\ =! DF%4.0¥BB& () -

41! 2FY%0%&' () - 41! FYd0% { & () - 41! Fod0%m&' () - 41! ~Fd0988& () - 41! ~Fd0988&' ()

-181?0@@8@@1@\ AAéHﬂCBI 2 22098 &h¢ ) IBH AP 2T OWGEEF &€ § 1] 1a MeThan {51 ga 0% & () - 10

S 1Q" .1Q% 10" % A 10% 5 31

10%¢ () T B (TGO ()5 T8al AR [ OFE: (B HBoRr k.
%10%Fnﬁmﬁbq th@Jchhk@%@b@)seﬂjdé%my%gt@p_sequences shown in the

1I 8&109&; 10% NNANNKOOOO[\ B! DI 1098 &

| 3T SO o "800

MLO% & ( PS&M 1090 M & ()-- 10 10 10810%& () - OCOOCOPP Pj P6B!
10%&'() 10% & () - lO‘V'&'() | 10% & ()- 10%& ()- 10%W& ()-

Character Set Character Set Designator Sequences
GB2312 1B 24 29 41
CNS 11643-1992 plane 1 1B 24 29 47
CNS 11643-1992 plane 2 1B 24 2A 48

ISO-IR-165 1B 24 29 45

CNS 11643-1992 plane 3 1B 24 2B 49
CNS 11643-1992 plane 4 1B 24 2B 4A
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, i1f 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



10% & ()- PPPPPPPQV86B! 10% & ()- 10% & ()- 10% & ()- 1098&;()-
10%6 & ()- ;cX@ > PPP!P'P&P1PgM 6B 10% & ()- " 10% & ()- ;cX@ > 10%W & ()-
- 10% & WP-02/030%8 & () - 1P7P9P<P?PBPEPeF6B 10% & 10% &' () -PCTIOSMAS(T} -
10% & ()- 10%& ()- - 10% & ()- 10% & ()- EPFPIJPUP[P]P PIM 6B 10% & () -
10% & ()- 10% & ()-

According to Figure 3, the software 60 for implementing
a browser 12 may begin by receiving an HTML web page in the
plane, row or column (PRC) format as indicated in block 62.
The plane is implicitly represented by the character set
designator in the beginning of the text string and the row
and column are represented by every two bytes in the text
string.

Whenever a character set plane is changed, as
determined at diamond 64, a new character set designator
(CSG) is inserted to indicate a MOD change as indicated in
block 66. For characters that are defined by the IS0-2022-
CN and ISO-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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What is claimed is:

1. A method comprising:
receiving a file including characters;
converting said file to a first code format if the
characters are of a first type; and
converting said file to a second code format if

said characters are of a second type.

2. The method of claim 1 including receiving a web

page in a plane, row and column format.

3. The method of claim 1 including checking to

determine whether a character set plane is changed.

4, The method of claim 3 wherein if the character set

plane is changed, inserting a new character set designator.

5. The method of claim 3 including determining
whether the characters in the file are defined according to

the first code format.
6. The method of claim 5 wherein i1f said characters
are coded according to said first code format, table mapping

Unicode wvalues to sald first code format.

7. The method of claim 5 wherein if said first code

format is not utilized, using the surrogate area of Unicode.

8. The method of claim 7 including using a surrogate

value to find a font file location and offset.
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9. The method of claim 7 including dividing font

files into planes.

10. The method of claim 9 including selectively
determining a font for a particular character from plane,
row and column information or from surrogate Unicode

information.

11. An article comprising a medium storing
instructions that enable a processor-based system to:
receive a file including characters;
convert the file to a first code format if the
characters are of a first type; and
convert said file to a second code format if said

characters are of a second type.

12. The article of claim 11 further storing
instructions that enable the processor-based system to

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

13. The article of claim 11 further storing
instructions that enable the processor-based system to check

to determine when the character set plane is changed.

14. The article of claim 13 further storing
instructions that enable the processor-based system to
insert a new character set designator if the character set

plane is changed.

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

according to the first code format.
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instructions that enable the processor-based system to

divide font files into planes.

20. The article of claim 19 further storing
instructions that enable the processor-based system to
'selectively determine a font for a particular character from
plane, row and column information or from surrogate Unicode

information.

21. A system comprising:
a processor; and
a storage coupled to the processor, the storage
storing a browser that is able to receive a file including
characters, convert the file to a first code format if the
characters are of a first type and convert said file to a

second code format if said characters are of a second type.

16



$&O)-/IIIIVHY\N|[:bUAWG & | 910%H & ()-g & 910% ()-g) &&z10%! & ()-
s10%+H! & ()-T &10%&' ()-T & 10%!' & ()-N\\\=]s]]|[:bUHAWG & &310%! & () -
&10%+! & Wp-0p/08xIBI10%&' ()-S &10%! & ()- & 10%! & () - PCT/USO1/45675

& 10%! & ()-1"1"e™™ | [:bUAWG & & 10%H! & () - & 10%H & ()-) &(10%! & ()-

& 10%! & ()- &9%10%! & ()- & Z10%H! & g) S = vUAW G &! &100/8/& ()-
&&L109& () - 1@2!-10%@0@8‘&%&@@'0&391 & viFEnRin &he) storage (9karg s T a;
al[: vUAW, %. &, 9 0

&l 1096 (NS TONR TS & S e P %%é%%kfs%ﬁ%%&%ﬁ@%& 0-
&9109&' (I a&Y1AUK, Yiod' énd @le&mﬂo%i&‘n@ @ &OMLOW&' () - @cc, dedddd| [ : - 4109%&
& 810%& ()-& &L6t 1099& ()- &41098&' ()- &L10W& ()-g & 1098& () -

. &&*10%#& () - dddddQee" f bAA10%&R & &10%W & ()- &MIOW & ()- & Z10% &' () -

& 10% & ()- &&LOYE&e( py4 0o 098 fcﬂfathgP@deim%imzbﬂi%S&eraQQ%i&H(e)s

&1 U IS O B AR S ORI | vt
8L&-g1l0% (Dhel jikiskcl bb{ievwﬂxﬁht&l&SiﬁW&z@a&e&iSG:ar@O/@z’&déQl- M &LO9B& () -

&10%/& () -%4.09 6‘ g & ()- &, ()- Normal" "Heading 13]c" "Heading
23] c" C}ﬁyﬁJ fﬁﬁﬁai %%de Or'matHeadl ng 53] c" "Heading 63]c" "Heading
73] c" Headl ng 83] c” Headi ng 93] c"A' Def aul t Paragraph Font

::’(F:’(lé’gPlevagP?P 00 s BrexeR S RaaaE 78 19 279%156[1\?\ ptorage stores

acd" f Rhi |MEW¥KEH enal@iEd:&fegbh:bkéﬂﬁ@pq[@tds\éw&ys{ik}mﬁa—ﬁtms New
RomanArl al Couri er New'h Root EntryWrdDocunent”
#$0R' ()3nea qﬁ]f@&@Qé?ng the first code format is not utilized.

<= >7? @\BCDEFGHI JKLM\IODQ?STU\/V\XYZ[\]"_ abcdef ghi j kIl mopqgr st uvwxyz{| } ~
25. The system of claim 21 wherein said storage stores
instructions that enable the processor to selectively
determine a font for a particular character from plane, row
and column information or from the surrogate Unicode

information.
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