,e3ef% !"L"~v$6$TUEQ?30CQCT cutl 2 *166166* METHOD, APPARATUS, A@E P ICT
FOR TRANSM TTI NG MULTI BYTE CHARACTERS | N A NETWORK BACKGROUND OF JrilE <ul2
| NVENTION A. Field of the Invention Methods consistent with this invention
generally relate to conputer systems and, nore par met hods for
transmtting nultibyte characters in a netmork “Nﬂ“lﬂNﬂH'W of the
Rel ated Art The Internet is a conposite network of
facilitates el ectroni c communications between subscri b&f€% n V|rtuaIIy
every comer ofrghs, IAPPERATHS, V@ﬁbdpﬁﬁﬂﬁc¥@boétbﬁ WM@PTTINE AyusyYRsRekwor k
of the Internet organlzeﬁ to enable us cate stored information. In
general the Web enabl es two EBﬁBﬁF@FBS SHe CQFFQQ K "client" and the other
a "server," to comunicate through Internet connections using a hypertext
transfer protocol (HTTP) . BAG AN D «€de d i pENYEONDr owser, " or
speci al i zed software program that alloms the user to obtain information in
the form of "WebApageField 60tke Thensiohver . Devel opers utilize a software
| anguage referred to as the hypertext mark-up Language (HTM.) to create

these web pages. pMéibis 8drhsiidn? FithRIML ifRAtidH rgggé@w@ime%lé mlgh‘:?gfs%crﬁso t ake

advant age of information on the Internet. tJava ViewsT or exanple, is

f |
a suite of gpp xﬁ&r@h!u%ul 1995 ﬂ{gﬁmﬁpﬁ,‘f Mﬁh&?r ne §cl¥¥4r£ct9er§m”anebtw?rktl os . al |

cal endari ng, rarne y access, romslng capabi

witten in JavaT pro ranntn ntSun M crosystens, Inc.

NaneVi ewTM i s an¥Lppl e IRte 6V§Hg§%g€ﬂ enabl es users to view a name
directory provided by an application w thin HotJava Views or downl oaded
froman exi sting The Femeliy a qemposits setwpreolnelwetsy bat piitates cleshioriage i s an

obj ect-oriented programm ng | anguage that is described, for exanple, in a

t ext 3 0 comOmica0@R tetveseh istYsexber Timevidually el!augumgeobeegiobé.c'Ehd on" by
Janes CGosling, Bill Joy, and GQuy Steele, Addison-Wsley, 1996. Sun, Sun

M cr osyst em¥ollWids/Web @he “WssMEYh eih-ndti@brkeofahein@ndet ofpafizdddocnable
trademarks or registered trademarks of Sun Mcrosystens, Inc. in the United

States and @thsto EQ&!BEtheﬁsinfoNﬁ%\{ %Wgéh%ﬁa'l Shé Wb RVl ichRphRfsyotlat abases
of information on a | ocal server or other web servers connected to the

Internet. TQ,AGLA%FeR" %ﬁ@m%%th\é??"é%rom@c}nﬂnﬁrﬁia% mégt?t%wg appl i cati ons

i ke NaneView, a user enters iInfornation into an inp ormcalled a

t." Gat | t hat
T gL L U
HTTP format for transm ssion across the |nternet. is a standard
prot ocol f oP™¥XehaRyiRsgialiFdsP YR ao B ibehpllows t)ftsruéeratﬂ QOREPfEmREtigh s

external to the server, such
in the form of "Web pages" from the server. Developers utilize a software language

referred to as the hypertext mark-up language (HTML) to create these web pages.
Many existing application programs allow users to take advantage of
information on the Internet. HotJava Views™, for example, is a suite of application
programs that provides users with e-mail, calendaring, name directory access, and
Internet browsing capabilities all written in Java™ programming language from Sun
Microsystems, Inc. NameView™ is an application program that enables users to
view a name directory provided by an application within HotJava Views or
downloaded from an existing directory database. The Java programming language is

an object-oriented programming language that is described, for example, in a text

IR
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as those on a client. Wen the client passes the CA@ script and HITP
request, the receiving web server executes the CA script and serdd fed 2002
i nformation specified by the request back to the client. In sone cases, the
HTTP request is first encapsul ated using a protocol such as "M Mg, " which
is a standard protocol for nufti-nmedia e-nmail nmessages. The M ME pr ot ocol
encapsul ates the request in a file for transport and appends a header to an
encoded formof the file. The header specifies certain information, such as
t he encodi ng nmet hod used, and requests_the server to run a C@ script. The
gl obal i zation of the Internet has created a need for application prograns

that can op&ftile& "THe ARY Lhfaké SpbcaltaiddivyYameyGoing Bl Sy, £l dgnguages.

Users in the United States may want to use applicatlons such as NameView to

search for 0 0 ' W f fri ' apan. The
directory d%?gg’a%%dlgogﬁgﬁ’ﬁgggh%?%M‘%@% E)eglﬁshtgg Sbug ng%,ﬁ\zagnél}él Foralg t he
Japanese | age .and di.gital representations, of Japanesge characters.
Languages \?\ﬁgﬂa‘%\%vwﬁ’ial“flg? cuR e‘?’§63’rﬁffe%§a i ng Uni code
character encoding. Unicode is a 16-bit character coding system established
by the Uni cMé@oDsiestsy Incuimthe Hnitgd Stafgeandaibhas cewdFieset er is represented by two
bytes of digital information. In the Anmerican Standard Code for Information
| nt er change ( ASNameYVismmatss chnseudirdirceaghdatdbasea of exfornmtioepn ed@at ed by seven
bits of digital code. English and other |anguages with a limted character
set typi cal feyver®e othBewéiSEsrveresimeitedtolthe Mtdmeti tTo @866 achebisasteindr epr esent ed
by one byte, or eight bits of data. Al though an increasing nunber of

sof twar e anghiialiAahRinaNineSppRdationPI NehdView, 4 Rbr &ités MrbimaeRTndi f f erent
| anguages, nmany exi sting conputer systens and application prograns still

supPoLl onL o Bt b AIAE Les SCABP b TRERETIC SO 1o

been devel ope trans characters In F-8 is an
exanpl e of. a ari.abkle-vvi dth.or "nultibyte" encoding format . devel gped to
Support mul SRS Esaves jforikon frog] G s Aeyy fhegRisRed BEmALEn
represented_using only one byte that begins with a "0". Non-ASCl |
charact ers, 1%@53&@“‘?%&%‘?3@5‘!‘%%?“@ e nthragl. Gl dssa stanglard prptocolfF ¢ of a
UTF-8 nul tibyte character indicates the total nunber of bytes in the
character. Fxphargingiifermatipe bétiveen sepyareangfapplicajfionsgxtanal iathgserver, hizoh
hi gh-order bits "110" and the first byte of a three byte character begins
W th "1110" as thdde @t hdienby Wdsnolic dicnupassds yiiecCGhariptanadrH BBy tequest,t the” 10" . 3
0 0CT 2002 4
receiving web server executes the CGI script and sends the information specified by
the request back to the client.
In some cases, the HTTP request is first encapsulated using a protocol such as
"MIME," which is a standard protocol for multi-media e-mail messages. The MIME
protocol encapsulates the request in a file for transport and appends a header to an
encoded form of the file. The header specifies certain information, such as the
encoding method used, and requests the server to run a CGl script.
The globalization of the Internet has created a need for application programs

that can operate in any location and using a wide variety of languages. Users in the

United States may want to use applications such as NameView to search for the



' Miltibyte character encoding systens, |ike UTF-8, require fewer bits tg
store and transport, but present difficulties for sone applicatioﬁé)oﬁﬁe 002
reason i s that web servers use the length of the data string in processing
the HTTP request. Applications that fornulate HTTP requests typically
performa standard function that determi nes the |l ength. Standard functions,
however, typically assune that the string contains only ASCII-encoded
information and that the data string length is equal to the nessage | ength
which is true with strings encoded usbng standard ASCI| characters. Wth
vari abl e-1 ength UTF-8 encoded strings, however, the nunber of bytes in the

transmit t ede-gafladdress oT@ fibdd in Fhgaan THE didédtbrydaabase Rant tiRssage | ength.
St andard functions, therefore, return an incorrect |ength which creates

errors i n pRRGRENNAaRbe HBRA WSy B M Blnee HRRAROLE difillSaeRilaRlS diOT 2

met hod of transmtting nultibyteé characters 1 n a networ at conmuni cat es
to the servgr_an accurate data string | th . even when ysin .

vari abl o | eBEHS ARSIy Tanghfhed With gty fitkent ShiRbty Tay Shichdedusivg on

‘Met hods and _systens consistent _wth the present invention convert each
fixed | engt Hricpds cheraster gacoding; Hmfpd%tsraiwgblr?haaacaﬂﬁ%ﬁtlwgﬁfe@l ighadei . They
al so determine a length corresponding to the nultibyte characters and
transmt t hbwthed&migode wonsortivie. InWnicere; eachicharaeterds sepresantad by twiabides wi t h t he
present invention, as enbodi ed and broadly descri bed herein, an apparatus
for transm oftdigigal chefomation almbe WatdsiclreS tandand €od¢ foe ifommdioa Isterchaige 3 0 acr
200Z.5 conprises a receiver configured to receive a nessage conprising a

set of charg@a@EnsoaRfsREvel ethichxastedly trésente®by soVaR bR Of digid) cedaar acter is
represented by the same nunber of bytes; a processor configured to convert

each char achfhichAnd Hﬁgﬂ%ﬁ%@ggsr&iﬁpmi&ﬂéd éﬂa}&g%g%ttt?piéﬁfyr@te ﬁl%)ep?%ﬁ‘ mul ti byt e

format, whereln eac I'S represente y’‘one - or yt e dependi ng

on the character and obtain.an actual |engih of e _mes i-n_the

mul t1byte 1 genime i AR o APt Rprendiial e oS pERERRHE kot

| ength with the nessage in nuJtibyte forpat. In accordance with anot her
aspect of the prethehieninaseasigy nu “éﬁﬁ%&gﬂﬁaﬁﬁam§W@§ CYICH¥Eri bed herein
a systemfor transmtting data in_a network conprises neans for receiving a
message confenwfpetbred faraise ghthanaay diffesens languegse.omany eXisting eempytesypiéhsat |
wherein each character is represented by the same nunber of bytes; neans

f or conver t ambpppéichtiooipargratestili suppdreonte §dagehafacem. tAser febded- byt e f or mat
into a nultibyte fornmat, wherein each character is represented by one or
nmore byte depsfsinagonforinhe haeeat developde aas trimdlatotHaddcheragit@in swbitual | engt h
of the message in the nmultibyte format; and neans for transmtting the

actual | engfhimal. tOTE-REs APSSAPE: 4 vEHASIERIAE of OmMiRbytcACRIHigBmhA Yet
anot her aspect of the present invention, there is provided a nethod for

transm tti ng.dafq !tcpsU% mhl\mnhlgum&mf fotyRE-gt Et%l&l@%?n%ﬁzfa%ﬁ%‘i’e by a _
processor, of Técei Vi 8 a nessdge conprising a set of characters encoded in
a fixed-byte for .wher.ei n C har act.er S rgpr d by _the sane
unber of " byPESHEL e 671% g 67F Baf AR 1 10 [ SBASEH IR e
fixed-byte format into a nultibyte format, erei h character is
r epr esent ed "BYCGRECBHICHHP T BYARS eﬁBﬁéﬁgﬁWgﬁr\é\&}%%pacﬁifﬁdP‘gf‘, ¥%8bt ai ni ng an
actual length with the nmessage in nultibyte format, and transmtting the
actual | engehprggterindipadesthe toda) @uinherrpfbyiepyn e tharpstr. Forpxgmpleghg fig02 6
BRI EF DESCRI PTI ON OF THE DRAW NGS The acconpanyi ng draw ngs, which are
i ncor por at etlytenf amdo-bpresharmctbehas highrdrdatbits Hi K"sypd dicffirstdtyitoof athebe- t oget her
with the description, serve to explain the advantages and principles of the
invention. bigeharadtet egisSAMETRINC Al ok Wita@Tammullibys tliagddtdtGeginConput er
architecture suitable for use with the present invention;

with “10".



Figure 2 is a pictorial representation of a nmethod consi stent mﬁtg breECT 2002
present’ invention; and Figure 3 is a flowhart of the steps perforned by

t he processor consistent with the present invention. DETAILED DESCRI PTI ON
A. Overview Systens and net hods consistent with the present invention
enabl e transm ssion of a set of fixed-length characters as multibyte
characters in a network. A set of fixed |ength characters is first
converted into a string of nultibyte characters. Each nultibyte character
is represented by a variable nunber of pytes. During the conversion
process, a length of the nultibyte character string is determined fromthe
nunber of bytes MulfiiRe BRskdctd? bh&oditpaysteims, IIRUTING, rediteSTeEtitsho ktSre
transmtted across a network as part "of a nmessage header of a nessage

cont ai ni ng i ) i J I i may be

i mpl ement ed%?%b{%%’%&gﬁegmggﬁ%?%ﬁ&g& ?§%u§g¥?§ﬁé rg‘lflgaxlgér] \%/g‘p eeb and
software. Specifically, the.inyenti.on, may be 3 C 1l 2002, inplenented
wth poth oBsres vt e iet e HiRg i Ahesmne e H Wssoten “ApicaiaB ang
nonobj ect-oriented programm ng | anguages. Reference will now be made in
detail to aﬁwémlaé«?lﬂifﬁﬁmﬁ%mqauhp@@@ astandard fupetiondhat deteqpings t He
present invention which is also illustrated in the acconpanyi ng draw ngs.
The descr i pthedengtic Staodad fustiphsahgweveh dyficatlytassunettha thestbogicontaitss ar e
possi bl e, and changes nmay be nade to the inplenentation described w thout
departing f bl ASEIISacddel irdfonAiaRad tHat the data BirimBtlénpth is\8fedl @y eéhe possi bl e,
the sanme reference nunbers will be used throughout the drawings to refer to

the same or pldskfe RigiSwhibh isERIERMHPSriA¥sEnbdRAusng stRd@ ASCH \haf¥REL TS

consistent with the present invention operate in distributed systens

conpri sed Ofy: . @X A g Ll Dl g chines. An
exenpl ary dlfvg'tt¢ ?%}Jat%iéegmg%g tUéI% ﬁ%ﬁ(‘i%g&s%’ ﬁéﬁ%@a(gfﬁee@b%@?%%ﬁgga is a
conventional_conputer that ipcludes. a.bus 102 or other co nj cation
mechani sm f %&ﬁﬁ%ﬁ?tﬁéﬁ“ﬁd“ﬂﬁ#@ﬁ%?‘?%ﬁf‘?%a? %ﬁsﬁa&iﬁ’@ﬁ‘% pled with
bus 102 for processing information and executing application prograns.
Client 100 ﬂl%onmh%% » EturR AR inearrest Jengthwhich sregfes ofFe Hi RIeeqSHBE Aenor v
(RAM) 106 or other dynam c storage device, coupled to bus 102 for storing

i nf or mat i on tkaveel sesyaruct i ons to be executed by processor 104. RAM 106 al so

may be used for storing tenporary variables or other internediate
i nformati on duri Theefee uticot exibts ifsrsitmethéd ofitsansoitigg multibyte characters in a

network that communicates to the server an accurate data string length even when

using variable-length encoding schemes like UTF-8.

SUMMARY OF THE INVENTION
Methods and systems consistent with the present invention convert each fixed-
length character of an input string into a multibyte character. They also determine a
length corresponding to the multibyte characters and transmit this length with the
multibyte characters.
In accordance with the present invention, as embodied and broadly described

herein, an apparatus for transmitting data in a network between a client and a server,



executed by processor 104. dient 100 further includes a read onl%Bﬁe £ Y2002
(ROM) 10% or other static storage device coupled to bus 102 for st 'ﬂg
static information 300CT 2002 s and instructions for processor 104. A
storage device 110, such as a magnetic disk or optical disk, is provided
and coupled to bus 102 for storing information and instructions. Cient 100
may be coupled via bus 102 to a display | 12i such as a cathode ray " tube
(CRT), for displaying information to a ¢ uter user. An input device 114,

i ncl udi ng al phanuneric and ot her keys, is coupled to bus 102 for

comuni cating informati on and command sel ections to processor 104. Anot her
type of user input device is cursor control 116, such as a nouse, a
trackball or cursor direction keys for conmunicating direction information

and command S&irﬁ@rﬁéééﬂé réébn%ro&ﬁﬁ@wedl%réﬁéﬂ/é Q?né?é%@lbé%hh;ﬂ%n Bt oFpvenent
on display 112 his input devicé typically has two degrees of freedomin

two axes, a féhatacters sn(:@deﬂ in a(fxedrbyh? fosmatbdvberein ¢achychanactertigat al | ows
t he device to sFem f% g ihtl ons in 6 ‘p ﬁtget Met hods and s ste consi st ent
with the predERIESENIEHPYdhe sME DUMBRRT atbYiegod PLIcESSahEon qqfﬁﬂ‘m tibyte
characters i noohveftesihkehdraber i e méksigd foni thel eRpbakifematihfsgssor 104
of client 100 executes one or nore sequences of one or nore instructions

cont ai ned i n mtlitihytecfesmat, wisereueach alanagtariis repreagnted byeere PRMPraai n
remory 106 {08 HABLHA G AT B1arh AL AR ke BUFRat, 5 Rpage device

110. Executio ces ins I ons con al n in min nmenory
| 06 causes prmee@@gﬁ mliﬁé molt:byrirefformat, ladra traasmittrepnfigessy folteghdmitei n. 1 n

an alternativ hard-wired cjrc i ry may be used in place of
or in conbi néﬁ? n?%?grs g alﬁh@ NREIFAF N IPHS! bb’?? C}’r%\aérrent the invention.
Thus i npl enent at i sgecific

conbi nati on of gncs?%g Jlgégoxgmgahb@%r%gegﬁfgh?ﬂr% atg&éﬁb\?\a?g The term
" conput er - r etabbdiededidirioadly dmdbbdrfmremr afsystens mrargnsmmmr@ datatin a

parti ci pates rI{eEW r,ovi di ng?i nst ru§t| ons. rocessor Qr cytion. Such

a medi um nay K EPHBEREEaNS PDEﬁCr%" "BQI "HS?%Q%WBB"?'BQ %% olatile

nedi a, vol atIdr@raaér@en@dubdmad\ﬁf@cﬁs}i@%mdt whéYelir édraéhdract®R@ a i ncl udes,
for exanple, optical or magnetic dis such as storage device 110.

Vol atile rredurapreﬁ@ntmbbyawaaﬁr@ nuswerkof kyles meanmfar ceaNeripgieash _
T o e ncTifAde! PRG0Nl BRThERnATRaRAES nlifbe RADL! 3,
the form of aclerein each cha@bter\mmesemleﬂ sondros more byte depending on

the character; means for obtaining an actual length of the message in the

multibyte format; and means for transmitting the actual length with the

message in multibyte format.

According to yet another aspect of the present invention, there is
provided a method for transmitting data in a network, comprising the steps,
performed by a processor, of receiving a message comprising a set of
characters encoded in a fixed-byte format, wherein each character is
represented by the same number of bytes, converting each character in the
message from the fixed-byte format into a multibyte format, wherein each
character is represented by one or more bytes depending on the character,
obtaining an actual length with the message in multibyte format, and

transmitting the actual length with the message in multibyte format.



,generated during radio-wave and infra-red data comuni cations. CangoQ(CT 02002
of conputer-:readable nedia include, for exanple, a floppy disk, a flexible
di sk, hard di sk, magnetic tape, or any other nagnetic nedium a CD-ROM any
ot her optical nedium punch cards, papertape, any other physical nedium
with patterns of holes, a RAM PROM and EPROM a FLASH EPROM any ot her
menory chip or cartridge, a carrier wave, or any other nmediumfrom which a
conputer can read. Various fornms of conputer readable nedia nay be invol ved
in carrying one or nore sequences of ong or nore instructions to processor
104 for execution. For exanple, the instructions may initially be carried
on magnetic disk of a renote but er . _The renote conputer can |oad the
instructions into its dBREE HRLIONOE LELE DRA WIN

A HEJIONON LI VIRNGS cti ons over a
t el ephone line using a nodem A nodem|ocal to client 100 can receive the
data on the tel epPhotreompanyiegdrawingsavhichdre incomgratedzin end constituteaparB 0 0 C T
2002 io convert the data to an infra-red signal. An infra-red detector

coupl ed to bfthislspacifieation anditvgethidn eviththadeaseriptioagsetve to loeplainftheadvestagésgnal and
pl ace the data on bus 102. Bus 102 carries the data to main nenory 106,
from whi ch piPE@EHNEs JQHe mQéticaYes and executes the instructions. The
instructions received by main nenory 106 may " optionally be stored on

storage device it { BGlscREIA DI dokee ilﬁx’é@&%k&%ﬁ%m@%%%ﬁ%ﬁﬂ% o4,

Client 100 also | udes a conmuni cation Inter bus 102.
Conmuni cation interface.118 proyi.des.a two-way data conmunication coupling
to a netvvorﬁ“‘falhpﬁégi%VY‘H&%“PECS%HW@E?% to local network 122. For exanpl e,
comuni cation interface 118 may be an . integra af services digital network
(1 SDN) card or aFwEfe%ﬁSta@lﬁPWiragesgﬂ'as?rhO%dﬂﬁh coppistsAt WHl Hiedrsset to a
correspondi ng type of -tel ephone line. As another exanple, communication
interface 1u®entgn;ped a | ocal area network (LAN) card provide a data
comuni cation connection to a conpatible LAN. Wreless links may al so be

i npl enented. | n Aigpreslsh fiowshenefithaistepsiperfoommdiby the tpravessont@sistaewikth 8 sends
and receives electrical, electromagnetic or optical signals that carry
digital datgheiréRanmvégiohesenti ng various types of information. Network
link 120 typically provides data conmuni cati on through one or nore networks

to other data devices. For exyefL s bhRoRipTiéN120 may provide a
connection through | ocal network 122 to a host conputer 124 and/or to data

equi pnent ogprat%gmpxe@n Internet Service Provider (ISP) 126. ISP 126 in
turn provi dées data conmuni cati on services through the Internet 128. Local

network 122 and | nternet 12&_ oth use electric, .electro netic, or optical
signal s that car fSXVStal?l@FIE% ethods consistent with the presént imnvention enable

transmission of a set of fixed-length characters as multibyte characters in a network.
A set of fixed length characters is first converted into a string of multibyte characters.
Each multibyte character is represented by a variable number of bytes. During the
conversion process, a length of the multibyte character string is determined from the
number of bytes in the multibyte character string. This length is transmitted across a
network as part of a message header of a message containing the multibyte character
string.

The present invention may be implemented using hardware, software or a

combination of hardware and software. Specifically, the invention may be



300 CT 2002 mdata streanms. The signals through the various negwy$¥§-qmg
t he 'signals on network link 120 and t hrough conmunication interfate

which carry the digital data to and fromclient 100, are exenplary forns of
carrier waves transporting the information. Cient 100 can send nmessages
and receive data, including programcode, through the network(s), network

| ink 120 and conmunication interface 118. In the Internet exanple, a server
130 mght transmt a requested code for an application programthrough
Internet 128, ISP 126, |ocal network 122 and conmunication interface 118.

I n accordance with one inplenentation,7one such downl oaded application

determ nes the lengfh o tring of. nultibyte characfers and transmts
themin a nERigRELC g‘“ﬂé@‘ﬁt"ﬁlﬁé‘ﬂ“ﬁ?@kgipﬁ?g‘ 8 ﬁ'&’d@"?’rﬁ'}ﬁ GEhexecut ed
by processor 104 as it is received, and/or stored in storage device 110, or
ot her non- vasidananplieeftasientgd pfagramumingrlanguagast i on. In this manner, client 100
may obtain application code in the formof a carrier wave. Al though client
100 i s shown in Refgrenee willanwbied madeciadatad tto atbéxeniptary neplsmentationldd@d, t hose
skilled in the art wll recognize that client 100 may establish connections

to mul tipl esys@iy&dnsisRit with BlepedsedtdBventiblWhrRh s d1bd Mabtraddin thhe operation of
application prograns consistent with the present invention. Wb browser 220

is a soft : t ypl VA [P ' ' user which
may Do, 1 o aoRpARIAkpR Y ARdiol i xedb Iy e, bR % el ves
inputted information from.t.he yser and_conyer he i,nputted jnformation
into a dat ae%ﬁﬁw it gt p@Sﬁ‘rlﬁLﬁ'n gﬁﬁ s%‘\%rge %gé ﬁ’e@%ﬁ?ﬁge[g%m%fwge i .Cd HTTP is.
one exanple of a data format suitahle for, coqmmunicagjjon in a_,., 3 0 0 C |
Zoaz 12 net WHhRut deparing,omihe spirg and geppe of thzdnvaghiemJéherewss Passible thet he dat a
string to socket 225, which is an application programthat acts as a
comuni cat i 8ame fefarence avmbers Wik beusgd hrpughaybthe doawingsdo rofer to thasemeof pr ot ocol
of network link 120. The network transfer protocol may be, for exanple,
TCP/ | P. Soclkk¢p&®5 transmts the HITP request across network |ink 120 to
server 130. Server software 285 receives the HITP request and retrieves the
request ed i Bf or mabinputerQArchitédtedr € Process Figure 3 includes a flow chart

of steps incorporated in web browser 220 to transmt multibyte characters

in a network. Therd{iae§sbsyRRms Renstdiddd WiBRDFENSEmyEABndpedfequn in Figure 2.
To begin, web browser 220 °displays an input form (step 305).

distributed systems comprised of, for example, multiple homogenous or heterogenous

machines. An exemplary distributed system 10 is shown in Figure 1. Client 100 is a
conventional computer that includes a bus 102 or other communication mechanism
for communicating information, and a processor 104 coupled with bus 102 for
processing information and executing application programs. Client 100 also includes
a main memory, such as a random access memory (RAM) 106 or other dynamic
storage device, coupled to bus 102 for storing information and instructions to be
executed by processor 104. RAM 106 also may be used for storing temporary
variables or other intermediate information during execution of instructions to be
executed by processor 104. Client 100 further includes a read only memory (ROM)

108 or other static storage device coupled to bus 102 for storing static information



. The user inputs information using input device 114 that will be t3r Grﬁﬁ‘TtZOGZi
across the network (step 310). Using the exanple of the NaneVi ew
application described above, a user in Japan nay input, for exanple, the
nane of someone whose profile they wish to find in directory database 280
residing on server 130. The user enters the name using standard Japanese
characters. The content of the input formis preformatted except for the

i nformation provided by the user. Wen the user indicates that the input
form has been conpl eted by, for exanple, "clicking” on a button displayed
on the screen, web browser 220 captureg the information entered by the user
and encodes _the inputted infor ipn in digit formusing a standard
encodi ng fﬁ?cﬁTﬁF@‘%g’ﬂé iPRFeERT m‘g &8‘8%‘3%&{%@{% S ﬂéna&ﬁet{"rf@s‘i&rer, t he
inputted information may be encoded into a 16-hit, character coding-system
such as Unppbeabdiskgs grayided pngd gepplerfo bys 197 fopfpringrinformptionand s a data string
representing the inputted information in digital format. To create an HITP
request i ningitmctonsor mat, web browser 220 will convert the data string from
its current format to UTF-8 and transmt the UTF-8 data string and an HTTP
request header atieas0tey bradovpled viakius HOT o o displest 12) ewtiers alcythodedal y:
contains information that server 130 requires to accurately parse the

acconpanyi Rghed@Re) Stof #i3flainh hoition tPa bataiRisrhaad A&n%?‘!rmace gpgiest. Valid

HTTP headers incl ude, for” exanple, the content type of the output stream

expiration, i fyi I, t is no
| onger val i"gp,%(gnn%gl%he e%ﬁ%{%&?tﬁg’@%g’és %Fﬁgggggdn%ﬂ§%%% string. One
met hod of obfainin he nessage length is t xecyt e an | i.cation that
converts t H¥OHa? 5’“’3‘?’ fﬂ@trqaaf?eﬁﬁtgnggp@a&fgﬁ%ﬁg‘fa&%ﬁgm%ﬁﬁww%r ogranms for
converting to UTF-8 characters keep track of fhe nmessage |l.ength as the
string i s WeYisgiscyrPErenttel 114 sueh aspgueusg.e trackballor %Eﬁﬂég‘&c,tw’l‘ ey§der avai | abl e
until the entire string has been converted. In inplenmentations consistent
wi th the presanmidatiogdir¢ctinn infhepasion and caryaandryelegtionsito prosessor 104 apdr f or med
once prior to witing the string to the socket (step 320). The UTF-8 for mat
conver si on fpr anasHingettsvnsovenvant baisplay nt.ddis inputtdeeicé epgially bis tivoe
mul ti byte data string (step 320). Wb browser 220 creates an HTTP request
header t hatdepred siesedbign koo gtds, Dfirst HEs {)agd,t:d) id &sadvhdakt (ddlg)(wmhep 325) .

0

The data string is then witten to the y of the HTTP request, using a

write methg Orgg}%&fe@{}g%g cff?g&gftﬁi iﬁg{,gﬁg. (step 330). Finally, the HITP

request heade acconpanyl hg nmultibyte data string is transmtted to

server |30 (st e%g‘tﬁgas' an%?st@:ﬁé’ \c’\cl)snglrste%g \gitﬁrﬁ% presgnth\QmGOI-xr ut%?z%%lient 100

for transmitting multibyte characters in a network. Consistent with one

implementation, processor 104 of client 100 executes one or more sequences of one
or more instructions contained in main memory 106. Such instructions may be read
into main memory 106 from another computer-readable medium, such as storage
device 110. Execution of the sequences of instructions contained in main memory
106 causes processor 104 to perform the process steps described herein. In an
alternative implementation, hard-wired circuitry may be used in place of or in
combination with software instructions to implement the invention. Thus

implementations of the invention are not limited to any specific combination of



14 al so encapsul ate the HITP request header and acconpanying mul t?twtmﬂdaﬂﬂi
strilng in an object-oriented program and send the program across

net wor k connection. D) Conclusion In accordance with the present invention,
an application inplementing the nethod can transmt nmultibyte characters in
a network. The application converts a set of fixed-length characters to
UTF-8 fornmat to obtain a length. The nessage length is used as an i nput
variable in the HTTP request header and transmitted to the web server with
the nultibyte character string. The foregoing description of an

i npl enentation of the invention-has been presented for purposes of
illustrati O}bar(?nd desc&ggﬂ(ﬁfm is not exhaustive and does not limt the

i nvention t i eﬁF‘é‘B A scl osed. Modifications and variations are
possible in i ght of the above teachings,kor be acquired from practicing
of the inventi onthertgsn ecompyfes-read P@ e Fedum %Hézﬁﬁﬁ?e@h@ﬁ?r&qum%‘bé%s
software but the present i nvention may be inplenented as a conbinati on of
har dwar e arphrécipatesingreviding ingtmetionsitoqmecesspn #04 i gxecyfion. hSuchraveedivon i s
defined by the clains and their equival ents. 300CTLUJL 15 CLAI M5 1.
A net hod f omhay take &fliny férhg, daluding bubnoo tinived k), nowrplatiinnglid, helatleeps,

performed by a processor, of: receiving a nessage conprising a set of

characters @ogiaded daRsdiséibx fddiaY Nenive iR medBERIUBs, B ERaBPR! Siftfci or S
represented by the same nunber of bytes; converting each character in the

message fropy, ‘ﬁc‘liisi&?‘lu%&’eﬁbsest&ﬁr:ée%hcb @ 1%%%;9% elﬁ%}L@éSrI%h L@Qer ein each

character is preserit e m)re ytes I'ng char acter;
obtai ning an actual ,l ength of t Jnt tefo and
Cransn t Ui nePRE: RS P gAY Q‘ﬁf ool il e el bR 5. e
met hod of claim11, wherein the ste of convg}ﬁ{tl ng further conpri ses
converting CPPRr WHizrand fiber ongics, fnel g wires that qontprise Reyl®yt e format into an

UTF-B encoding format. 3. The nmethod of claim1l or 2, wherein the step of
transmit t i ngranpission medial can glsh take thelferm phasouslisor llghtaﬂ@iw,tsucln@s these act ual
|l ength with the nessage in nmultibyte format In an HTTP request. 4. An
appar at us f genetatainduiringtradigrwaia¢ and infraretiatavacoknrineticntiens.a cl i ent and a server,
conpri si ng:
Common forms of computer-readable media include, for example, a floppy
disk, a flexible disk, hard disk, magnetic tape, or any other magnetic medium, a
CD-ROM, any other optical medium, punch cards, papertape, any other physical
medium with patterns of holes, a RAM, PROM, and EPROM, a FLASH-EPROM,
any other memory chip or cartridge, a carrier wave, or any other medium from which
a computer can read.
Various forms of computer readable media may be involved in carrying one or
more sequences of one or more instructions to processor 104 for execution. For
example, the instructions may initially be carried on magnetic disk of a remote
computer. The remote computer can load the instructions into its dynamic memory

and send the instructions over a telephone line using a modem. A modem local to

client 100 can receive the data on the telephone line and use an infra-red transmitter to



a receiver configured to receive a nmessage conprising a set of cgﬁraﬁberaw
encoded in a fixed-byte format wherein each character is represe Qd é
same nunber of bytes; 30 QCT 2002 16 a processor configured to convert
each character in the nmessage fromthe fixed-byte format into a multibyte
format, wherein each character is represented by one or nore bytes
dependi ng on the character and obtain an actual |length of the nessage in
the nultibyte format; and a transmtter configured to transmt the actual

|l ength with the nessage in multibyte format. 5. The apparatus of claim4)
wherein the processor is further confl@ured to: convert each character in
the nmessage fromthe fixed- byte format into an UTF-8 encodi ng format.

The appar at$P8vert theidatate an infrasred figsle AR infigsrad detestor coupled to bug, ?Q

configured to: transmt the actual length with the nessage in nultibyte
format in amcdiferihe detguesicd ivthe Mfiyed signiland plgntividataionduddda Bus EB02net wor k
conprising: nmeans for receiving a nessage conprising a set of characters
encoded i n crdidsxtkelddy toamdia meniory WO fionnwkieh pracbsonildattricsesrapfr esent ed by

t he sane nunber of bytes; neans for converting each character in the

message frogebiies thb hRfubtiong. TRE MBlkudtibhPredeiiad By hih tndnRriBb6 mapier ei n-each
character is represented by one or nDre bytes dependi ng on the charact'er;

mews for %;Ri phlggl%é?nﬂ?x%%}ﬂ?t'toﬁég@ g{1 éxt‘ﬂ@r ﬁ?ﬁdh@xééﬂﬁo tibyte format;

and neans f tin Iengt e nessage in multibyte
format . 300C 5 2002 17 8. The system of cIa|n17 wherein the means for
converting @8%?‘?51% means for converting each character |n the nmessage

fromthe fixed- éte format into an UTF-8 encodi ng for mat he syst em of
claim7 or 8, wheliaithoq plso inshides mmmwa??éwnﬂttprﬁ@eéé%ﬁw@%to b#éb% far

transmtting the actual length with the nessage in nultibyte format in an
HTTP r equesCommigdcatiokhigtesfacgl 18 provides a two-way data communication coupling to a

network link 120 that is connected to local network 122. For example,
communication interface 118 may be an integrated services digital network (ISDN)
card or a modem to provide a data communication connection to a corresponding type
of telephone line. As another example, communication interface 118 may be a local
area network (LAN) card provide a data communication connection to a compatible
LAN. Wireless links may also be implemented. In any such implementation,
communication interface 118 sends and receives electrical, electromagnetic or optical
signals that carry digital data streams representing various types of information.
Network link 120 typically provides data communication through one or more
networks to other data devices. For example, network link 120 may provide a
connection through local network 122 to a host computer 124 and/or to data
equipment opetated by an Internet Service Provider (ISP) 126. ISP 126 in turn
provides data communication services through the Internet 128. Local network 122

and Internet 128 both use electric, electromagnetic, or optical signals that carry digital
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application code in the form of a carrier wave.

Although client 100 is shown in Figure 1 as being connect able to one server
130, those skilled in the art will recognize that client 100 may establish connections to
multiple servers on Internet 128.

Figure 2 illustrates the operation of application programs consistent with the
present invention. Web browser 220 is a software program that typically displays
information to the user which may be, for example, a form with blank data areas.

Web browser 220 receives inputted information from the user and converts the
inputted information into a data string for communication over the network to a

server. HTTP is one example of a data format suitable for communication in a
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To send’an HTTP request, web browser 220 passes the data string to socket

dEbC& 10% U& () - #10% U& ()-! MLO% U& ()- 10% U& ()-F10% U& () -
W () () () () ()gg}@gg{(%o_uz

225, which is an application program that acts as a communications interface between
web browser 220 and the transport protocol of network link 120. The network
transfer protocol may be, for example, TCP/IP. Socket 225 transmits the HTTP
request across network link 120 to server 130. Server software 285 receives the
HTTP request and retrieves the requested information.
C. Software Process

Figure 3 includes a flow chart of steps incorporated in web browser 220 to
transmit multibyte characters in a network. The process begins with web browser 220
as shown in Figure 2. To begin, web browser 220 displays an input form (step 305).
The user inputs information using input device 114 that will be transmitted across the
network (step 310). Using the example of the NameView application described
above, a user in Japan may input, for example, the name of someone whose profile
they wish to find in directory database 280 residing on server 130. The user enters
the name using standard Japanese characters. The content of the input form is
preformatted except for the information provided by the user. When the user
indicates that the input form has been completed by, for example, “clicking” on a
button displayed on the screen, web browser 220 captures the information entered by
the user and encodes the inputted information in digital form using a standard
encoding format. Depending on the location and language of the user, the inputted

information may be encoded into a 16-bit character coding system such as Unicode
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format.

To create an HTTP request in UTF-8 format, web browser 220 will convert
the data string from its current format to UTF-8 and transmit the UTF-8 data string
and an HTTP request header across the network. An HTTP request header typically
contains information that server 130 requires to accurately parse the accompanying
data s-txing into bytes to understand the HTTP request. Valid HTTP headers include,
for example, the content type of the output strea;n, expiration date notifying the
browser when the attached document is no longer valid, and the length in bytes of the
accompanying data string.

One method of obtaining the message length is to execute an application that
converts the data string to UTF-8 encoded characters. Standard programs for
converting to UTF-8 characters keep track of the message length as the string is being
converted. Actual message length, however, is not available until the entire string has
been converted. In implementations consistent with the present invention, therefore,
the UTF-8 conversion is performed once prior to writing the string to the socket (step
320). The UTF-8 format conversion process returns a variable indicating the length
of the multibyte data string (step 320). Web browser 220 creates an HTTP request
header that includes the length of the multibyte data string (step 325). The data string
is then written to the body of the HTTP request, using a write method that converts to
UTF-8 format (step 330). Finally, the HTTP request header and accompanying

multibyte data string is transmitted to server 130 (step 340). Web browser 220 may
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D. Conclusion

In accordance with the present invention, an application implementing the
method can transmit multibyte characters in a network. The application converts a set
of fixed-length characters to UTF-8 format to obtain a length. The message length is
used as an input variable in the HTTP request header and transmitted to the web
server w.ith the multibyte character string.

The foregoing description of an implementation of the invention has been
presented for purposes of illustration and description. It is not exhaustive and does
not limit the invention to the precise form disclosed. Modifications and variations are
possible in light of the above teachings or may be acquired from practicing of the
invention. For example, the described implementation includes software but the
present invention may be implemented as a combination of hardware and software or
hardware alone. The scope of the invention is defined by the claims and their

equivalents.
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depending on the character;
obtaining an actual length of the message in the muitibyte format; and

transmitting the actual length with the message in multibyte format.

2. The method of claim 1, wherein the step of converting further comprises:

converting each character in the message from the fixed-byte format info an

UTF-B encoding format.

3. The method of claim 1 or 2, wherein the step of transmitting the actual
length further includes:
transmitting the actual length with the message in muitibyte format in an

HTTP request.

4.  An apparatus for transmitting data in a network between a client and a server,
comprising:

a receiver configured to receive a message comprising a set of characters
encoded in a fixed-byte format, wherein each character is represented by the same

number of bytes;
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multibyte format.

- 5. The apparatus of claim 4, wherein the processor is further configured to:
convert each character in the message from the fixed-byte format into an

UTF-8 encoding format.

6. The apparatus of claim 4 or 5, wherein the transmitter is further configured to:
transmit the actual length with the message in multibyte format in an HTTP

request.

7. Asystem for transmitting data in a network comprising:
means for receiving a message comprising a set of characters encoded in a
fixed-byte farmat, wherein each character is represented by the same number of
hytes;
means for converting eéch character in the message from the fixed-byte
format into a multibyte format, wherein each character is represented by one or
more bytes depending on the character;

means for obtaining an actual length of the message in the multibyte format;

and

means for transmitting the actual fength with the message in muitibyte format.
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9. The system of claim 7 or 8, wherein the means for transmitting comprises:
means for transmitting the actual length with the message in multibyte format

in an HTTP request.



