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SYNTACTI C DOCUVENT TRANSCODI NG FRAMEWORK BACKGROUND OF THE | NVENTI ON 1.
Technicay Field: The present invention relates to the field information
processing in a distributed network. More particularly, the present

I nvention relates to the transcodi ng of web basedﬂfgnhﬁgg enterprise
content fromone format to another. Still nore partlc 1"y, " The present

invention relates to a systemand nmethod for increasing the functionality
of transcoders gwmmmmmm wwﬁion of semantic features. 2. Description of
Rel ated Art: Tr liglll t he process of transformn

representation of capfgat. Conputers, of course, are nam@mmmwmﬁw@mwand
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intelligent; they need to be told exactly what things W they are
rel ated, and how to deal with them Cearly, a sinmple way f8¥*onputers to
communi cate and readily exchange data is needed. Transcoding is a key
elenment in this exchange. Wat all of this neans is, enterprise data and
applications, or web-based data, can be |everaged by nultiple users with
mul tiple devices i BYSTEMNAND MESHODS FOFAMNEOREDRATING [sEMaITmar kK, and in a
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DOCUMENT TRANSCODING FRAMEWORK

BACKGROUND QF THE INVENTION

1. Technical Field:

The present invention relates to the field
information processing in a distributed network. More
particularly, the present invention relates to the
transcoding of web based content and enterprise content
from one format to another. Still more particularly,
the present invention relates to a system and method
for increasing the functionality of transcoders by the

inclusion of semantic features.

2. Description of Related Art:

Transcoding is the process of transforming the
format and representation of content. Computers, of
course, are not inherently intelligent; they need to be
told exactly what things are, how they are related, and
how to deal with them. Clearly, a simple way for
computers to communicate and readily exchange data is
needed. Transcoding is a key element in this exchange.
What all of this means is, enterprise data and
applications, or web-based data, can be leveraged by
multiple users with multiple devices in a manner that

is seamless across the network, and in a manner that is



networks. There is a vast repository of data available on the Wb. There is
an even Iarger repository of business information, such as enterprise data,
avai | abl e "on | egacy systems. There is a substanti al opportunity to extend
the use of enterprise data by transcoding the for SMAEW@ bri ngi ng

t hem out from behind | egacy protocols. As enterpri to new

e- busi ness markets, and as their workforces becone nore nobile and

wi despread, easy access to | egacy data becones even nore critical. There
are three main types of transcoding: Data or syntactical transcoding is the
conversion of data fromone format to another, typically froma non
web-friendly format to a friendly one2(e. g., Advanced Function
Presentation (AFP) to Scal abl e Vector G aphics (SVG, extensible markup

| anguage (XM.) to hypertext markup | anguage (HTM.), etc.). Data transcoding
can be used t&ltlaé&ee@def@r%@eges;%cfﬁﬂ& Welt of irtdavisich agmeS\VGE R,
extensible HTM. (XHTM.). O her exanpl es of syntactical transcoding i ncl ude
converting tﬁélqnﬁﬁm&eofmﬁ)brb%bi%l%mﬁan%n feorvede (PDRje ddlcunents to HTM
or XM.. For exaipl S many portal web sites provide a nap service for users
to |l ocate specific addresses across the United States ( ., Yahoo,

product of Yahoo! Thewe l%@@’@ht?%@%&ﬁ@s%ﬁa@arﬁ%@%ﬂeﬁ Qan 95051)
Today, the ordgi nady, veofr?éré)aﬁdam&atpaf%%&%él% P& 3 MAR
2003 3 graphics interchange format sent to the client browser. (GI F) file
bef ore bei ng TOHENSES Heborast okt atiddt BT cHHRIRUpordadet by browsers, a
transcoder C%Qﬂ%ﬁf@ 4o ropyest sfmarﬁgap Gaidrd o Smpndadly.
pr'eserving the quali of the original data. Users will

t hen be able Q@%W@Utﬁt@t%’@e%c’@féﬁ wraphi cntritrriscdata dwy the client
wi thout havi ngr 40; 86858 e SEENSEs oA LRI B Leaneoding GAL al so be

for pr esentafion to the user a conveni ent and

used to aggregate conte
accessi bl e rm%f‘f?s‘}\ belybnd 1e@r ¢ bl R kR bs- Yaﬁﬁ)cﬁfbﬁfeérla“g"cﬁﬁj eseapl e, They
al low their custORLs LOGONhE GUIRathel £, Oy @%Wﬂe%éﬂcﬁﬁ’ésde a w de

range of tailored information, from news and weather to favorite |inks and
emai | st at us.baprane dﬁ%‘?sm@?l%ﬁea@ﬁl‘gwﬁpld%ﬁ% feTy t4eesd deo vari ety of

sources nust NE;LOPVELELdELoRe T OVWSEmdFd andi s dpor mat before being sent to
the client. Reformatting of content Is necessary In order to achieve

uni versal access bEeetReafevikese main Aevrr fef dhtamaeadis’ g anguages to

render content. Fopaexadpl ynfBeYivh1 et £59sPORNES LS ecida-INv&t £isen Mar kup
Language (WWL) to render content instead of HTM_. Furthernore, the Palm

Pilot uses CopredsadiRARKeRe LEPkIAECt? IS s YRS ANFr St HTM. .

Devi ce transcosh NGebSriNEng0pVes shod €6 yebrfoidmyteck dad ay (. 9., HTM) to
one nore suitable for displaying on certain devices, typlcall the

filtering of %Y%n?%dbgu’a?‘éb‘{’%y Fe RN TRELOR AN b 9 itFAkaRle t\f’r’eCthé‘F vasi ve

Conput i ng (PV@a1§H§§§ (%@ye 3k € AIBAY1 & BRSPS W geddentxMistede filtered,
t1ansforned, or 13. MAR 2003
hypertext markup language (HTML), etc.). Data

tr;;Scodlng can be used to take advantage of new web
formats, such as SVG and extensible HTML (XHTML).

Other examples of syntactical transcoding include
converting the format of portable document format (PDF)
documents to HTML or XML. For example, many portal web
sites provide a map service for users to locate
specific addresses across the United States (e.g.,
Yahoo, a product of Yahoo!, Inc., 3420 Central
Expressway, Santa Clara, CA 895051). Today, the

original vector-based map data is converted to a
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4 reformatted to enable it to be universally accessed by devices. Filtering
i's typically requi red whenever resource constraints prohibit the storing or
timely transm ssion of content. Because devices differ in the anount of
menory that is accessible, they vary greatly with r&dr MAR 2008 much
content they are capable of ° storing. As a result, It may be necessary to
filter out some content, such as large G F and JPEG (] oi nt phot ographic
experts group) inamges, for devices with [imted nmenory. Simlarly, for

devi ces connected by narrow bandw dth channels (e.g., 8 kbps), it may not
be possible to deliver content that contains a | arge nunber of inages in a
tinely fashion. Transformation is typcally required to achi eve universal
access because many devices are only able to render a |imted nunber of
content representations. For exanple, the PalnPilot, available from 3COM
Cor porati on, §§g&u§%¥&%%%EcB£% %%@%%tcu%&%? 9%1%5%%%b§%4%efn only .
capabl e of rendering Irmagés o al mbirtmap. Theréfore, content that exists
in G F or JPEGnusto et cdishdr iedwse rRPal Prigiet P& edemerserrder ed. O her
exanpl es of Fsrt%rr]l%]ca%rgpftolrﬁ\%e %%l gg%tte%eb %llj.o% e(l):f ,a% LR cto Ein%%xlne It to
conpletely fi't on & display, and the renderi ng of 't éxt &5 synehe5|zed
speech for vdiecersdrd \ren cosvertovwber sapPd@ttec dntior VScodi ridrel < ltvhe

transcodi ng of ta \whj i i.cal_l ; i non-:HL pr ot ocol
(g 2 n 50 s rally FPhe Il e e, iRl bl S HaR] Ut D
to talk to | Betmai nfUrsames WildlSheretoe abilet ¢ oHyyaeripadia ter drinsfter pr ot ocol

(HTTP) r ~13 MA 0] f.ormat, .t i Iqé‘%g!u I or mal
browser. Exa cgtsorl &%@%‘gct%hgait%p{lg’%rﬁl t?)glncgg%pac t%"el&%cﬁla , a customer
informati on dentingl >y steems(sCItES, .seavdrBMgzdmunibadta drsinsyestiddmaiow used
for database handl.n client,. etc 3270 n | . registered
t rademar ks ofcatrhea%sﬁ%l)béoruﬁ’(?r&atﬁoor%g. ster ecg"’ljﬁ’?%é‘g %rogngggge%&aﬁjt# jot h
directions, & tte usmr iinpwt grenditen thernsb mesretsed ac knaimmtex .t he ori gi nal
protocol . Were .handw S i . for i | ow Wi ess
connecti on, ﬁgear%ay \(,aégr?ictear(;legsssahf{;1 tagssﬁrﬁglr?somatre%%% gg(rﬁ?ngate i nv}fa}{e r ot ocol

wi t h suit abl e ldenprigssinrcustiveneomnttentcondUl gl teaviédnetiar fvavrt rhenrse qubares Wi ce,
once at each the wirele tian.  Fi gur icts ior art
relationship tgd;g)mlg%\ﬁl rfnsf”?:lgdcﬁ ff;a &gogylﬂoaglocﬂoglnitnefl (Sr%gtﬁdﬁ{v(ebﬂsogé ver | 10.
Initially, cliefs D weatdienity mvamitte netnks amskrematak e atfysequest for a
uni formreso DG ransepdi PrPoh 198 Pas; JNe uest to
web server 1;[8%# i ntée)sﬁ ccge%@% hoelrl%;eit urned request resulqézfeisntendéeﬁgfor
client 120. Tramsoodier) Mgk GPromntad st e braysestdfd idovlident s to a

form compat | Bl d ek S0t d 20 RILAY Lo 0t Wl t e d Aeligat e docunent s

to client 12 n the picte igure, transcoding proxy 10 des
syntactical tearceudent 109 negd s furitherrder | ideschul gyrairuiver sl

transcoder functdo soébga&(soe ,ﬂ\éva‘cicjgdse Vel d g # i dygl v a formats from

one format to anotﬂer. SO I nc In transcodi ng proxy 100 is device
transcoder 104angae@es fie trrrdengenteanta. pl iemlstanie + mamtoder functi ons

Cl f 13 : 2 & Eéﬁ&mg ,?11 a f or mat
nore sui tabr/@%fﬁgpﬁ?gpé%% o% c%?{\gﬁl evi ces. ]I%[ér:?}% ) a%{&I(u ed)ai n
transcodi ng proxyender | sopientocorsieathsebdEIMU 06, Fulidgriiane hethe ncl udes a
plurality of sgPfigt te raﬁ&{w i ta; which is
typically bro%%%gsg usi n%é@agn%ﬁﬁﬁﬁ%%éo@%% IS)yLl n O%Tgﬁ?]g)?'n;jf@t 0 be

di spl ayed usioqnavapiaet &f 0WBEk. Syntactical transcoder 102, device

t ranscoder 104, an]ge‘p{gé Pénéé %dfé ‘El@éaﬁﬁl‘&&s}&? PE ap t ranscoder

function by conparing syntactica evi ce, protocol preferences
suppl i ed by cfoemattied ditdh (degretifMed tequestrere otwipaild rbomr web server

| 10. Transcodj 1 t e cunment. ing to

the prefer enc%D%%?égg%%p&?e%g%%g?i %F\\%P%é%’ gw)%(gglng}?er st Jéftgl%ig%g nt to

client 120. lofidabéten bhedisphayddton beéngl eapalbbsfolbemntionin the
Pervasive Computing (PvC) space. There are many

reasons why content must be filtered, transformed, or



for the data is not enough. For exanple, a portal transcoding application
which has to supply a -_ custom zed home page to a user who owns severa
web accessing devices, including a desktop conputer and a pal m conputer,
woul d first use data transcoding to convert the original source data into a
presentation neutral format. Then, based on the type of device the user
requested the information from a second transfor”m IM&R)ZUOS ti me device
transcodi ng, would be made to tailor the web cont* conpatible with
the target device. XM. is an inportant technology for this type of
transcodi ng. XML grammars are presentation neutral, which nmakes them

excel | ent QL3 MAR 2003 7 candidates for internediate formats between

| egacy data and the final presentation form Figure 2 depicts a prior art
configuration between transcodi ng proxies 200, 210 and 220, client 240, and
web server 250, for proyidin tiple transfornmatio in_order .to properly
format a doc&ﬁﬁﬁrq?)t%ydvfe a #?aﬁ%c%%i%% %?%&?Egaggﬁ,aﬁiﬁsgﬁ% §§0 are

i denti cal in daencdéonal Fiytéonihgahscogdihgapl pxyed0fraddywhehbeeef ore, will
not be discussed in detail again. In tﬁg d ictﬁgiexaqgle .cI;ent 240
makes a requestoTYrCa (RFT b M P eaRF et bbatdr THRETI TPankEBarfg proxy 200
passes the rgaw&ﬁﬁmissﬂwﬂa(serdemtaﬁﬂ.an@e&@ﬁeéC@ﬁtﬁcéhediesgkésnfOheclient
240. Transcodin roxy 200 att s.to convert.the_yequeste ocC nt to a
form compat | FESHIE 1P £ T8RS ABP oheVeroos RLbhE” dEBFL: Lot Exangh beVas
syntactical twattscosgsir@0Qo Hewimechramstceder tRO9, apadcgpabbeobft r anscoder
204 attenpt to se|ect the groger éranécoder function, it is diﬁernined t hat
transcodi ng prosd 390 doBs?nbeSPblsess TR Broperetrah¥chefLfERttion to
effect a conplet esémi@nséntent | osuchnasonpagengirhenal vepé preiatences to
the format of the ret#%ned regugsted docupent, a ﬁece sar¥ trang oder
function is rRSSFAGE2RALE ePEPET 7 afhRYP L haR2PEE ur APhg aHFhipr BHEP y
formatted docutebted omemoent 24Dmilaabgcodongdproxygs206npassed bhe docunent
to one of transcodi r,OXi 210 and 220 for |nternedi afe processjng. In
S0 doi ng, t r LR G BPOAYEBORTRRAC Bt A nOar pP oBBPFY- 1 oF Y elotoRdment t o
client 240. poasibl43tdAR203es doatsnvdthgtocentsinkt erlahgesource data
has been acce%%%g froma database,tfilg s%rvgr etc % bu befgre t he end
user is abl e TERGteRE HH29PP etlisdl I RREY e TR RB PPansCHAPRICTERESCPI ace
depends upon idetgpecaliyg regnseedi hg appievat unhveEsrnlexanpke, the

transcoding of finapchal, dato;Les! hkel ¥p19 Lake plage,qn, oL negr Lhe origin
server for secur|?y r'easdns Y|.e., FhsPde’t e Fi nanch a conpany"s
firewal | ). Devumlketrafscontdenty ispnesentakibusto Faekeephmpéeasthel ast step

before delive .t he user’ [.OWS I ses, -LL~ My even be
desirable to %%%%g%%ag'degl;ﬁﬂﬁgleg?gg O§|?8%§g§ﬁ§ Pﬂé.5+h8 term reverse
proxyi ng' refBagftront Bidhup 8hnte Cherpyofi s€6062-B34bunikenosligh a way

e et oPenLggh R Bl b Skt SORIRS AP RASUR SRR IR EER 0o o
know t hat requestsntayhbe esliayedihuGlReprt gPERothsL ber teansévenetinr ough
other proxy SELVEL$m bREmAR" €0 HEVEERGerkd .  CYEHAE RLIXY1EEM §ES to the

transformation include the scaling of an image to

enable it to completely fit on a display, and the

rendering of text as synthesized speech for

voice~-driven car browsers.

Protocol transcoding is the transcoding of data

which is typically broadcast using a non-HTTP protocol

(e.g., 3270 (a class of terminals known as Display

Devices, normally used to talk to IBM mainframes),

5150, etc.) into Hypertext transfer protocol (HTTP)
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inverted role of the proxy server. In the regular (i.e., forward) proxy
scenario, the proxy server acts as a proxy for the client. The request is
made on béhal f of the client by the proxy server. However, in the reverse
proxy scenari o, the reverse proxy server acts as a W%Méﬁrm[ﬁe server.
The proxy services requests on behalf of the server. t may seemto
be the sanme concept, nerely expressed in two ways, the distinction becones
cl ear when considering the relationship of the proxy server to its client
and .13 MAR 2003 9 origin server. A forward proxy server, or a set of
them acts as a proxy to one or nore clients. Fromthe clients perspective,
the proxy server is dedicated to servﬁ%ing that client's needs, and all
requests may be forwarded to the proxy server. A given client will use the
sanme proxy server over a period of tinme, and the proxy configuration is

dependent on it t i | S. T i roxy servers
: A e O SR S g i e Bt pron)

are usually ru y nlzatlé% n Internet service provider.
Forwar d prox\Exsamiars igrelydd rihe clgskenentdiel @t i @hta Thhvetsaninalb, reverse

proxy server . : - ol S i'cal l random
at%g,gselgogtg%r:sle tﬁa@l ML é%éﬁ’é’mﬁ (TP Q%q BM

servers canno : ough a reverse proxy server. y a
pr edet er m nedawturgfcdtlass -3 avei | apte foomatrbase giandbinvers) that

the reverse RIGind s Q&IVINGTQr & pyal 1abl erdd oad heyf eyed oo DEOYY Ser ver.

A reverse proxy server is desi gn proxy server for those specific
servers. Furtterdmnasks hef desd gikll etoypoxgtsenler Thisiseeqbyrasl clients
for 2ccess Lifit SRRGld L5, side, o 10S RERYCra eling secy! ety Aubexer se
proxy server 1§ Usua r'un by the sang organizafion that runs the main
origin servertd dre wprvettted praxly inte tleeersktyprakyprdbecebyer@eepeoxy
concept 1 s uselil,dit 50, 0f; L anscpder s, aspuse; o Lransgodi pgyproxy
server nost otten WOrks as a Feverse proxy server. erefore, franscodi ng
servers dedi carmkciothe df ey baitnove ofaent & pt¥aesiht obhatwelr over a

network woul . gake, { epons bl Lidd1 91 cGOINELLLIG LheoFeguest ed dagunent s

f 113 MAR into or mat~ conpat i he network. Prior art
transcodi ng seowvieent ceoukd shave abs doelet daracdem wahye ordgte sergeek, both

within and oulsidestie. SLPLise.ohiOE1 @4t transcoding proxies have

heretofore not Integrated semantic in ornation with syntactic format
transcodi ng. Wi | eFtgpee at edepitiveisa fpriont arhl rébaguegehip abetweeénn and

STl o CRERRAREY ploxk Mol 020y Breu ) SRTMULCSLEOUERR IO, |

art. Initially, client 120, including an Internet browser,
makes a request for a uniform resource locator (URL).
Transcoding proxy 100 passes the request to web server
120 and intercepts the returned request results
inEEpded for client 120. Transcoding proxy 100
converts the requested documents to a form compatible
with client 120 prior to returning the requested
documents to client 120. 1In the depicted figure,
transcoding proxy 100 includes syntactical transcoder
102, which further includes a plurality of transcoder
functions Al to AN, for converting individual data
formats from one format to another. Also included in
transcoding proxy 100 is device transcoder 104, which

further includes a plurality of transcoder functions C1



c i 13 MAR 2003 -11 SUMVARY OF THE | NVENTI ON According to one aspect of the
present I nvention there is provided a transcoder processing system
i npl énent éd et hod for converting documents based on semantic

characteristics, conprising: receiving a request folé?dﬂ ?nn froma
client; passing the request to an origin server; ﬂ@y r equest ed
docunent fromthe origin server; performng a syntactlcal transcodi ng on

t he requested docunent, wherein at |east one semantic characteristic of the
request ed docunent is converted; and sending the converted docunent to the
requesting client. According to another aspect of the present invention
there is provided a transcoder processi ng systeminpl enented nethod for

converting docunents based on semantic characteristics, conprising:
receiving at | east one semantic characteristic preference froma client;

syntactical é#gﬁ : q&%¢ﬁ¥gl td atg | of the
semantic cha%gbteﬁlstlcs 5?7 qﬁ%?ﬁﬁ%nt {§r1%%%vé}ffﬂg;|s ased on
the at | east nowe sevdriile drar atitserlisgtiing prrefeseiice; dadisendi ng t he

converted doI nverjl yfjn t%@el,ﬁaéad & e s dﬁgﬁg@di&%p &d s a&oc;&ecrolaspect of

t he present ere 1's provi
transcoder 106, which further includes a plurality of

transcoder functions Bl to BN, for converting data
which is typically broadcast using a non-HTTP protocol
into HTTP format, to be displayed using a normal
browser. Syntactical transcoder 102, device transcoder
104, and protocol transcoder 106 select the proper
transcoder function by comparing syntactical, device,
and protocol preferences supplied by client 120 with
the returned requested document from web server 110.
Transcoding proxy 100 reformats the requested document
according to the preference data supplied by client 120
and transfers the document to client 120.

It is often the case that a single transformation
for the data is not enough. For example, a portal
transcoding application which has to supply a
customized home page to a user who owns several web
accessing devices, including a desktop computer and a
palm computer, would first use data transcoding to
convert the original source data into a presentation
neutral format. Then, based on the type of device the
user requested the information from, a second
transformation, this time device transcoding, would be
made to tailor the web content to be compatible with
the target device. XML is an important technology for
this type of transcoding. XML grammars are

presentation neutral, which makes them excellent -



transcoder processing systeminplenmented nethod for converting docunents
based on semantic characteristics, conprising: requesting a document from
an origin'server froma client; - 11 a- .~ 3 MARZ2003 transmtting at

| east one semantic characteristic preference froma cf BnMAR/r?QOQn t he at
| east one semantic characteristic preference is one of readability |evel,

| ocal e, content filtering, conpliance with governnental regulations, and
nat ural | anguage; and receiving the docunent, wherein the docunent has been
syntactically transcoded and converted using the at | east one semantic
characteristic preference. According to still another aspect of the present
invention there is provided a t r anscoder processi ng system for converting
docunents based on senmantic characteristics, conprising: receiving neans
for receiving a request for a docunent froma client; passing neans for

passing the relEtdatdd o ONifid R Mle FOGRIM Nk tRANS fadLcRitd ng the
request ed docunent fromthe origin server; perform ng neans for performng
a syntacti caldng discddingg g asf badgiis ik ®ocunment, wherein at | east one

semanti ¢ charact ergd;ghie of ddis J12AULSS St OSBRI £ Sy GONARS &5k tuiich sendi ng

means for sending the converted docunent to the requesting client.
Accor di ng t o tangcouHathdr @Eit2, thid b R0/ mdemnitorg4therand s

provided a yep server 250, for providing multiple transformations
in order to properly format a document for a client.
Transcoding proxies 200, 210 and 220 are identical in
functionality to transcoding proxy 100 and,, therefore,
will not be discussed in detail again. In the, depicted
example, client 240 makes a request for a uniform
resource locator (URL). Transcoding proxy 200 passes
the request to web server 250 and intercepts the
results for client 240. Transcoding proxy 200 attempts
to convert the requested document to a form compatible
with client 240.

However, in the depicted example, as syntactical
transcoder 202, device transcoder 206, and protocol
transcoder 204 attempt to select the proper transcoder
function, it is determined that transcoding proxy 200
does not possess the proper transcoder function to
effect a complete transformation. 1In comparing the
client preferences to the format of the returned
requested document, a necessary transcoder function is
missing. Therefore, rather than returning an
improperly formatted document to client 240,
transcoding proxy 200 passes the document to one of
transcoding proxies 210 and 220 for intermediate
processing. In so doing, transcoding proxy 200 can

return a properly formatted document to client 240.



transcoder processing systemfor converting documents based on semantic
characterlstlcs conprising: receiving neans for receiving at |east one
semantic ¢haracteristic preference froma client; syntactical means for

syntactically transcodi ng a docunent; -11b - abghg 03 convertlng
means for converting at | east one of the senantlc C s of the

docunent, wherein converting is based on the at |east one senantlc
characteristic preference; and sending neans for sending the converted
docunent to said client. According to still another aspect of the present

I nvention there is provided a transcoger processing systemfor converting
docunents based on semantic characteristics, conprising: requesting neans
for requesting a docunent froman origin server froma client; transmtting
means for transmtting at | east one semantic characteristic preference from
a client, wherei nmtrraelsa:todie@stodm&ssarfwetd d:kceha:roaut&r icsitiec harefereance i s

one of readablll Iev% o Ioc%k_ conte |Iter|n qpnglla ce with
gover nment al & §ﬁ¥ §Jnéﬁd %ﬁﬁ%ﬂ € ad% recei'vi means f ox
recei vi ng thbe&@@dﬂ‘rﬂﬂie, anlte naiar UREaﬁbd_(BJmtadm:sbeﬂn Precisely
where the transcoding takes place depends upon the
specific transcoding application. For example, the
transcoding of financial data is likely to take place
) on or near the origin server for security reasons
; (i.e., inside the financial company’s firewall).
Device transcoding is more likely to take place as a
last step before delivery to the user’s web browser.
In some cases, it may even be desirable to transcode
data on the target client machine.

The term ‘reverse proxying’ refers to a setup
where the proxy server is run in such a way that it
appears to clients like a normal web server. That is,
clients connect to it considering it to be the
destination origin server and do not know that requests
may be relayed further to another server, even through
other proxy servers.

The word ‘reverse’ in reverse proxy refers to the
inverted role of the proxy server. In the regular
(i.e., forward) proxy scenario, the proxy server acts
as a proxy for the client. The request is made on
behalf of the client by the proxy server. However, in
the reverse proxy scenario, the reverse proxy server
acts as a proxy for the server. The proxy services
requests on behalf of the server. While this may seem
to be the same concept, merely expressed in two ways,
the distinction becomes clear when considering the

relationship of the proxy server to its client and
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syntactically transcoded and converted using the at | east one semantic
characteristic preference. According to still another aspect of the present
invention'there is provided a transcoder processing conputer program
product for converting docunents based on semantic characteristics,
conprising: receiving instructions for receiving a request for a docunent
froma client; passing instructions for passing thg %mtzﬁ@fn origin
server; receiving instructions for receiving the reque ment from
the origin server; T-11lc - 13 MAR 2~~~~ perform ng instructions for
perform ng a syntactical transcoding on the requested docunent, wherein at
| east one semantic characteristic of the request ed docunent is converted;
and sending instructions for sending the converted docunent to the
requesting client, According to still another aspect of the present

i nvention theys J;$ OQ4iLded a transcoder processing conputer program

product for converting documents based on semantic characteristics,

conpri sing: requestifvywarst M YorEe e r euest$ely af doeementct s oad an

origin Serve%.%&%gjiﬂaiéﬂg;or more clients. From the client’s
perspective, the proxy server is dedicated to servicing
that client’s needs, and all requests may be forwarded
to the proxy server. A given client will use the same
proxy server over a period of time, and the proxy
configuration is dependent on the site where the client
is running. Forward proxy servers are usually run by
the client organization or an internet serviée
provider. Forward proxy servers are fairly close to
the client. Conversely, a reverse pProxy server
represents one or a few origin servers. Typically,
random servers cannot be accessed through a reverse
proxy server. Only a predetermined set of files--those
available from the origin server(s) that the reverse
proxy is serving--are available from the reverse proxy
server. A reverse proxy server is a designated proxy
server for those specific servers. Furthermore, the
designated proxy server 1is used by all clients for
acégés to the specific site of the server being
serviced. A reverse proxy server is usually run by the
same organization that runs the main origin server for
which the proxy is a reverse proxy.

The reverse proxy concept is useful in terms of
transcoders because a transcoding proxy server most
often works as a reverse proxy server. Therefore,
transcoding servers dedicated to the dissemination of
enterprise information over a network would take

responsibility for converting the requested documents



1 1

transmtting instructions for transmtting at | east one semantic
characteristic preference froma client, wherein the at | east one semantic
characteristic preference is one of readability |evel, |ocale, content
filtering, conpliance with governnmental regulations, and natural |anguage;
and receiving instructions for receiving the docunent, wherein the docunent
has been syntactically transcoded and converted usi 393 MZ\%%U&EM one
semantic characteristic preferences. , 13 VA ~ ~ ~—~ | 1 DESCRI PTI ON
OF THE DRAW NGS The novel features believed characteristic of the invention
are set forth in the appended cl ai ns. 1$e invention itself, however, as

well as a preferred node of use, furth obj ecti ves and advant ages t her eof,
wi || best be understood by reference to the followi ng detail ed description
of an illustrative enbodi nent when read in conjunction with the
acconpanyi ng dneyi 89sormber ebfipatipueewitdephet se@wpiikQr art relationship
between a transcodi ng proxy, a client, and a web server; Figure 2 depicts a
prior art configurB¥i+8A Bé%mééﬁnFﬁPgéngr5ﬁ§¥85?n§a5rB%PQSFr NSCRgGt , and a
web server, f@gcRreybli AEnpubkiphia beagsker MabicaNsiithior dew barerer |y
format a docunent for a c¢lient; Figure 3 is a pictorial representation of a
di stributed dipa EFBEE§§Fﬁﬁ-syEFé i ATWhEERPEREIANGs BFC X e REVEn may be

i npl ement ed; FkgEt8rdresndtblaekgéhagramenbndidata RIrAGRISNNG TSt em whi ch
may be inplenented as a server in accordance wi.th the present invention;
Figure 5 i s aShnRbertéradrannst t4285F29pPgces¥Pides PePahakisi &5 theishe

i mpl enented agod ghit@Phl NAnWheR thanBNeEedh hmweRkin@R ¥y be inpl emented;
Filjgure 6 is a block diagramillustrating a preferred enbadi ment of the

present inventfBRSCPELNEnEKeFENt ThE BERBAL PESaf Odt FEE@NtHCa synt acti ca
transcoder ~ tkanscoding, particularly with the semantic

information, has been overlooked by prior art.



, 13 MAR "w. ~. 13 Figure 7 is a flowhart depicting the process of
converting docunent semantics in association with converting the docunent's
syntactic'format; and Figure 8 depicts a configuratiopn between a plurality
of transcoding proxies, a client, and a web server, fﬂa MARI @@@g mul tiple
transformations in order to provide a-Wilde range of semantics preference
options in formatting a docunent for a client. .13 MAR 2003 14 DETAI LED
DESCRI PTI OSUMMAR YROEFEIRBHN VAMBTIDNENT Wth reference now to the figures,
and in particular with reference to Figure 3, a pictorial representation of

a distributed da&&oﬂﬁﬁg%sbﬁ@ SYRE &P ke Phiseht (hRnfbeSRaL sNpeRiddnamay be
inplenmented is | depicted. Distributed data processing system 300 is a

net wor k of L whi e [V [ ' t.ed.

D st but edRegeEpebdind bysliul G BLERET nd R cBRuHlle QBabBRIERRRN"T, ¢ e
medi um used to provi,de comuni cati.,ons |inks between various devices and
comput ers CBFAERRUEGCRAGHISTISEFS-PMRISING; st ri buted data processing system 300.
Net wor k 302 may include permanent connections, such as wire or fiber optic
cabl es, or tenpadeeeiying amenisst fons deeueent oougeliangl ephone connections. In the
depi cted exanple, server 304 is connected to network 302 along with storage
unit 306. | n adgatsimmthectquest e aB@digiBstbveand 312 al so are connected to
network 302. These clients 30B, 310 and 312 nay be, for exanple, personal

conputers or ”etr\é‘&'i\lin%ﬂféﬁié&]ﬂs&dd'{i@lﬁmé}ﬁrm&fed?fgiﬁEéﬁe@pm!Cation, a network
conputer is any conmputer coupled to a network, which receives a program or

th | i ti . g . h
Sep ct anP oo Yirtohfifils A GMRK AL Slind OH AL FeahQubd BoRD herkll A0
t i d | i tioons, t | i 08- 3l 2. .13.MA R 2003
O ients 308585504 Sertangy sharpeieristic e eRIisAoPuEn’1s soRVAEEH &y one of

clients 308, 310 and 312 and server 304 nmay exist a transcodi ng proxy of
the type descri séedingBeconverteddospaent to shaeguesting elietid 2, or alternatively,
a reverse proxy which is not specifically depicted in either illustration.
Di stributed dat Agoubes ¢ mgothys aspecB800 thaprésant inventiaidithdronalpreedaders,
clients, and ot her devices not shown. In the depicted exanple, distributed

dat a procesgns@dsypioesssiglsystent eplerted elethotl fof cBRVMIAK d38AnéRPbARENt I Ng A
wor | dwi de col | ecti on of networks and gateways that use the TCP/IP suite of

protocol st seRItNEEAiReriMits) cOMprigAgt her. At the heart of the Internet is
a backbone of high-speed data comunication |ines between major nodes or

host conputers i:SLi f J [El vernament ,

educati on, and g?%g‘bﬁ%g{r?%ﬁ g}lé géﬁ ergrgﬁ?r%gtteﬁg({)% g%acgﬁ%%ﬁgrc‘rgésgg’ages.

course, distributed data IprocF\}ssi n(?qgs stemgoo al so may be inplenented as a
nunber of differsé?ntﬁcqcsfbgé BB B, @R% as an intranet or a | ocal area
network. Figure 3 is intended as an exanple and not as an architectural
limtation for tCRBVEsHEE &8 dleast gmet e ther seypantici phasateréstics RET Gerdasgmeat, Fi gur e
4, a block diagram of a data processing system which may be inplenented as
a server, sveheinsopearting i3Haked wnFihgat deast ones sahepitict ahdracteriatic preferenes; Wi t h
the present invention. Data processing system 400 nay be a synmetric

mul ti procesgar (SMP)

sending the converted document to the said client.

According to still another aspect of the present invention there is provided a
transcoder processing system implemented method for converting documents based
on semantic characteristics, comprising:

requesting a document from an origin server from a client;



Il I QL3 ~A, ~ ~~~ 16 systemincluding a plurality of processors 402 and 404
connected to system bus 406. Alternatively, a single processor system nmay
be €npl oyed. Al so connected to system bus 406 is nenory controller/cache
408, which provides an interface to | ocal nenory 403. %Xﬁ a;i dge 410 is
connected to system bus 406 and provi déan interfa 63t %ﬁﬂ 412.
Menory controller/cache 408 and 1/0O bus bridge 410 nay be integrated as
depi cted. Peripheral conponent interconnect (PCl) bus bridge 414 connected
to 1/0O bus 412 provides an interface to PCl |ocal bus 416. Mbdem 418 and

networ k adapt er 1AAGmiteig e 1640a6tRehahic REhrablefistikl Breférened HK aaglapt,er is
generally defined as any circuitry that allows devices to comrunicate with

ot her devi & tl?fi RALdsh 6 ?éfma{ﬁ]ﬁ{:gﬁﬁnxjécéﬂﬁﬁ FrefeldiRe i & (El‘;xje?cta%%t&z%q\{?ﬁnet or

ot her network configuration i1nclu l'ocal™ area net wor wi de
area networks.(WAN). Typical PCl .bus i|nplenentations s ort four PCl
expanst on_ dcHs e R, camppghe W BTERuRbEN EeatRiREE, ah b
conputers 308-312 in Figure 3 may be provided through nodem 418 and networ k
adapt er 4202R8¥388@dd to POl |ocal bus 416 through add-in boards.

Addi ti onal PCl bus bridges 422 and 424 provide interfaces for additional

PCl buses 426 ardceivi8g theodowmentt, adérain othal denvdeemt ls heenwvsyRiasdcaplyer s may
be supported. In this manner, server 400 allows connections to rmultiple

net wor k conpmb®ided afd oervertyd 0Eipg €t QlQpivmesemdad ciarskdétistio prdfaretcedi sk 432
may al so vli3 M ~' ~~v~~ 17 be connected to I/O bus 412 as depicted,

ei ther directly A?{]co'kdlﬁig g@&ill Xnotﬂ_élﬂa%ﬁ%&fof MDY irflehtibn tHerd REprdtvidedtal |

appreciate that the hardware depicted in Figure 4 may vary. For exanpl e,
ot her peri |, dey] . S S t] i s | t i .al so
may be usegg%%%dgg Iltolg%rilmlgolég%}e@n f%}oadggﬁ%qlqkhgoﬂgé%‘\?gr@ epl&gt ‘Lé%lgﬁqlﬁe

depi cted excgﬁl e.is not neant to inply architectural limtations with
respect to CISPENGSnEOPRNARE i on. The data processing system depicted in
Figure 4 may be, for exanple, an_ | BM RS/ 6000 sa/stem a product of

| nt er nati onal BUS¢EEBE MPABEHIOHsecChEND S Fadp® Aoy doqumenkromeaeligdt:k, runni ng

t he Advanced Interactive Executive (Al X) operating system Wth reference
now t o Fi gure 5,passiig meknsdfoapassimgdhe eeqdedt & @r adginservgr;syst em i n whi ch t he
present invention nmay be inplenented is illustrated. Data processing system
500 is an exanplreced¥ing nfdah&ftr réc kg ﬂi’é-rec%%bt@dﬂb&ﬁﬂéﬁifm&%iﬁ‘i%iﬁ feerenpl oys
a peripheral conponent interconnect (PCl) local bus architecture. Although

the depi ct ed exﬁgpﬁoggﬁ%&g% tgrs é&forﬂﬂﬁg a® Eti%g%gﬁsrcfgmrfg%{[ heGequedfed 2aS

M cro Channel a Processor 5 mai'n menory 504 are

connected tg PGl |ocal .b 506 through PCl_ bri 08, PCl brid 508 al so
may i ncl uded% HIET é”é? rsz%%slﬁ%sggpé s%%?fglrco hl%aarc egﬁggngigﬁere ?#)eld y&c\‘cgﬂ%%lﬁtrlgc essor
502. Additi onal cpg&gcti ons to PCl |ocal bus 506 nay be nade through direct
conponent APEFEGAAYELi on or through add-in boards. In the depicted

exanpl e, local area ) _
sending means for sending the converted document to the requesting client.

According to still another aspect of the present invention there is provided a
transcoder processing system for converting documents based on semantic
characteristics, comprising:

receiving means for receiving at least one semantic characteristic preference
from a client;

syntactical means for syntactically transcoding a document;



i 13 MAR ?~"~-~~ 18 network adapter 510, SCSI host bus adapter 512, and
expansi on bus interface 514 are connected to PCl | ocal bus 506 by direct
conponent' connection.. In contrast, audio adapter 516, graphics adapter
518, and audi o/ vi deo adapter (A/V) 519 are connected. PCl | ocal bus 506
by add-in boards inserted into expansibibslots. ExpartgoMA)Rszm@gerface 514
provi des a connection for a keyboard and nouse adapter 520, nodem 522, and
addi ti onal menory 524. SCSI host bus adapter 512 provides a connection for
hard di sk drive 526, tape drive 528, and CD-ROM drive 530 in the depicted
exanpl e. Typi Ca'coﬁ’@mﬂégﬁﬁhn@ﬂaﬁcér{mhﬁ{geﬂﬁ@ay QEO IO Rt hSGcRfishQwr PC

expansi on slots or add-1n connectors.” In the present exanple, an operating

systemrung, 0 rocessor .502 and is.used t r di nat nd pr.ovide. .control
of “var| ous RRsBERE SRR S Alhe 1§ 8l s BCFatlahRsBm: BN The

operating system may be a comrercially avail abl e operating system such as
0S/ 2, whi cir¢fereBeANdbl e from I nternational Busi ness Machi nes Cor porati on.
"OS/2" is a trademark of International Business Machi nes Corporation, or a
UNI X based syst efpdisg tisanssfonpeonding the canverted dpbeuntend ho $aid elienit | onal Busi ness
Machi nes Corporation. .An object oriented progranmm ng system such as Java
may run in conj Wuebidimg W til adieheepepet bf hesptasentimmeatiar theradsproalded at o t he
operating systemfromJava' '" prograns or applications executing on data

processi ng m%§dodE? FBeeskingt kiktéh OB fBhvdrifg 0BAIdNRY h¥ed eFR  §diantic
obj ect-oriented operating system and applications or prograns are |ocated

on storage 2 : evi ces, such as hard disk drive 526, and nmay
be | oaded f%?éaﬁ§§§$ﬁgﬁgpéggg4 for execution by processor 502. Those of
ordinary skill in the art wil.l appreciate that the hardware in Figure 5 may
vary, dependi ng TEFRCFIRE FIRATG fRSEAUGHRE ArArCmEROR 3B (HED SeP P AP
devices, such as optical disk drives and the |ike, may be used in addition
to or in plcéie’; of the hardware depicted in Figure 5. The depicted exanple
is not nmeant to inply architectural limtations with respect to the present
i nvention. For dmraspiteng ttheangr focesasmitingt hte lqase oant samantint clomaataistibe
applied to nultiprocessor data processing systens. Figures 3-5 illustrate a

preferred emdfefht® om0 chert OWREHeRY the 16 1280 dritadentatic RHMAREAGROpE YerREP! OY
t he i nmproved packet sequenci ng system of the present invention. The system

of Figure 3 GRY oPcRBiRef RyELIEGRE Honithi AbAE coRBINALS RNkt F Our e

6. Current web-based transcoders typically do’one of the follow ng: (1)
Convert do synt i r one format to another, e.g., PDF to
HTM., vvithggé[ﬁ%%oa y&z{}%nt%ﬁ{rh@gé@éﬁ%ﬁaﬁ s; (2) Convert docunents from web
formatted data to a .fornmat re suitable for digplaying, on cerfain devices
and (3) Convert $°CFAYE8 Mt2RhIArIoGY e f’l‘%"ﬂ?‘&%lé"’ tet é‘i%‘boc&mr‘?%ﬁ%bﬁn
protocol into HITP format, to be displayed using a normal browser. There is
an absence syntagtigaly transended end eenverigd ysing tha atsleps Sad semartimeharacieristic
characteristics like readability .13 MAR 2D03

preference.

According to still another aspect of the present invention there is provided a
transcoder processing computer program product for converting documents based on
semantic characteristics, comprising;

receiving instructions for receiving a request for a document from a client;

passing instructions for passing the request to an origin server;

receiving instructions for receiving the requested document from the origin

server,



20 |l evel, locale, governnmental regulations, and content-filtering in a
web- based transcodi ng paradi gm However, with the Internet being w dely
used by a large section of the population with diverse reading skills,
readability | evels of docunents transmitted across tf% IMAKQ pqi s of

par anount inportance. In addition, wi t hlahe I nternet'Bei g Q obal medi um
of communi cation, various inconpatibilities involving |ocales, nature and
formof content, governnental restrictions on docunents, and natura

| anguage of content arise when docunents are syntactically transcoded for

transni ssi on acpefsrmiaki MRAhctRPYNdAr p@formmy taheyiidiRal MRAYcoding RASEe
semantic features, like readability |level, conversion, and | anguage

transiat! ofelesdOUNRRbS, Hetdifat b elBIR! SraiRARFRU e Gyt Act ! €
format, are tinme-consumng, even in a server. In particular, a In client
may not ha%¢ adaﬁuate rﬁs_urges for local installation of readability |evel
conver si on “86PRE ROYYC 8ﬁﬁw x natural |anguage translation software. This
invention seeks to _facilitate the sgolution to the above probl ens by
perform ng t hes&CaERRARSIRICHIRINLE SINHES the cpméﬁrtefiacigcewphgo Preotaiupsiing
conjunction wth syntactic transcoding. It should be stressed that there
may be norelisenantic attri butes associated with docunents than the ones

| i sted above. This invention provides a generalized nmethod to incorporate
these attribut esAdcbiding testiy micakerisped of tiRnsressit hvehtiamewds is. provided @aor dance
with a preferred enbodi nent of the , 13 Ma R 2003 21 present invention, a
docunent t tASGAERHrobhsiidohiphles pROUN hodieY Qi ferlidY BoARRGRS bidd ehi ent

semantic preference information over and beyond the syntactic document
transl ati on [ R dnf ion on client preferences woul d include
formatted 5?&%¢§§q %Mﬁggﬁgﬁﬁ&gﬁ%hgévels of documents. In many cases, the
same docunment may be.presented to readers wth various |evels of %anguage
SKill's. For exafblesiing MRRYpogs forredueriBn e RSumantdram anaien srapr Bom

| anguage skil| than an English Ph.D. However, they may both need to read an
article onadiénsane topic on the Internet. A document on the selected topic
could be presented at various readability levels, either by dynamc
conversi ons to ‘mnsmitting @statiidrst fpr krenshistingr atvieast ronk tsembetics tletracteristicsi ons,
each with an associated readability |level. Another client preference would

incl ude fomppgteiece dohta elerth@hetielr B Q0 leabO6iR) SmantiecharasteARIEpREFBIdCS,
currency, current tine, date, etc., that vary fromlocale to |ocale.

Natural |a =Y dd EGRefiR 0, guage
Yo whi ch { ReCAoehreRnBErFERL IBIE coffnt R i te WA e RO TPT,
anot her client, .preference | d incl.ude fornmatted data on content
filtering, r?%xl?tﬁoggéa;ade%{furgl\g@ggw&a%\c/ii a existing filtering nethodol ogies (e.
g., material restricted to specific age groups and | abel ed as such, or

Dot s ot docueREiY BB Ao b <o B JORTBER MhoEgL g GepaPRt Hesnal | y,
anot her client preference would include formatted data_on governnent al
regul at i ondeon ntactipalld twaseeded aangdnicervesigd ndngithe #tn leashwesprmantignd
security conscious entities (e. g., security a 3 MAR 2003 22

cl assi fi catcharasteriftichpefmanes) . National, as well as



| ocal regulations pertaining to the format and content of information may
vary fromone jurisdiction to another. Certain jurisdictions may restrict
informatidn fromits residents. However, a resident of gne jurisdiction my
i nadvertently request docunments or technol ogi es which aﬁdﬁdh¢ﬁpb?teﬂ in the
resident's own jurisdiction. Conversely, a jurisdiction mght prohibit the
exportation of certain information or technology to specific jurisdictions.
In this case, a web server mght inadvertently transfer restricted
information to residents of the sanctioned jurisdiction. It is inportant to
note that, prior to converting the senmgntic characteristics docunent (or
even the syntactic characteristics), t present semantic characteristics
of the document nust be determ ned. Generally, the docunment attributes are
contained in the docunent header describing the syntactic characteristics
of the docunent, such as the docunent's format. However, the semantic
characteristics of a docunent are much nore inconspi cuous. One nethod for
det ermi ni ng and descri biBRIEadHE XSGt IQ@N cardtt PRATINGDf a docunent is to
identify individual semantic characteristics associated with the docunent
in the docunent header, simlar to syntactic characteristics. For exanple,
the readability | &l navglt fee sy idsldi eisedireled gam e g stdiec stfantdzg@ d with
the locale a t i g, 14, t ' . (fro ich

| ocal e, serraﬁtn:-\%%c é)?{ agatrgé; iS;étg gfsd}'ls%lc hlrhasé}%)%ﬁa%e% gél%%l\%gl? 285'3%@ 23
currency, tismvesigoranidaglif,s fweitesuras cirld e adaxiefenatliceetie The
docurrent’ s ayihars Ve N Ao i d AU OTIR T e AR DALYy, AR P11 01 T
server may enploy d serantic-craw er to anal yze the semantic

char act eri st itkes tofbeeavidatotigmhtb e e fer evere efo dite tfehlawidid y t he docunent
header to in crintl : r ' ; teristic
based on theggha%fgﬁg.Jéﬁﬁsj'ené%%fg?gghﬁﬁggynléﬁ%ﬁg?g%&&¥§gﬁ%ggﬁﬁa%$d

"deal i ng with msad dim aEiimd el aharidd dibstdesonpanying dfamwingiat e, nonetary
units, or unihsQf; easure. In so doing, the transcoding proxy need only
search for the tagged terns and words, and convert the terns according to
the user preferenddisgunghil edepiedits faimgieheasensmtd clamhigetieeivedrs of a
docunent mg 0 ul till . Cequl parsing at the
t ranscodi ng ?roé}%%cpﬁs%{lé E'Ss%& ‘tic%r%#a?ﬂa\%t e%l(gtél c"%e%s%%e‘é%dbi lity and

nat ural |anguage. Bigwoye? depidtes soner doc umeht sombigbes teweiveldvdeom t he
origin servercyidd {16, SR GoI SHEs o | 2O0EE: . [ L Yty SELMRL, coul d ot
rely on the origin server for”tagging the semantic characteristics of a
docunent. Thefaf @rroviding Jordaiike viixanaforedeions bnbodiemwnto of t he
present inve gc%;krirﬁefgltﬁg@cgdamé%yfgpyaigﬂ%ql@; a semantic parser for
parsing the ras a ternms in a docunent and analyzing the semantic
characteristics ofFimere wris o pieteelaneeprdreneainn cof ea ns have been

| denti T ed, -k {8, SEIRA Ca GHASAEL ETAST L o2 DRV e RAEN MO o LB
tfanscodi ng proxy can convert e tagge rds and phrases 1 m accordance

W th the userinvestteiemceay b¢ 13upenon03d24 recei ved fromthe client.
Figure 6 1s a bl ocl dagrami |l Ustsh | ags @r i o0 L14 e MOl JBL s gf t he
present invention, r 1nplenmenting semantic features 1m a syntactica
transcoder. Fiygten ovhbph anay aberimplemented ads onshepveetiween transcodi ng
proxy 600, clj] 0; [i bed above, client 620
makes a requé%%ﬂggggngﬁﬁgtﬁfg%gg%%?%ag%r%&éé%gggﬁhsses the request to web
server 610 and i ntBigepesSthe acblockddiaguastof esullaba whireteseirgi nt ended
for client 62 j roxy. ' es.all cogdj ctions
descri bed abo%%ﬁ%%@ﬂa$£§%2¥a§o %r%ﬁgg%%gﬁ%g%r%iygfﬁ%{s %Mng?n |§%re 1

i ncl udi ng syntletpraseht anseedeionORa§ odve compeemengedndi vi dual data formats
fromone format to_anothe ,.devicg tganscoder GPf for gonverting web
formtted data to 2-¥oFfe? Hord RiPthpieagran illustrating a

preferred embodiment of the present invention, for
implementing semantics features in a syntactical

transcoder;



for displaying on certain devices, and protocol transcoder 606 for
convertlng data which is typlcally br oadcast using a non-HTTP protocol into
HTTP protocol. In addition to the above-descri bed functionality,
transcodi ng proxy 600 now i ncludes semantic features 608 in addition to the
al ready avail able syntactic transcoding features in #@% ¢ranscoder
602. These transcoder features include, but are not |rn readablllty
| evel conversions for presenting the docunent to readers mnth various

| evel s of |anguage skills; |ocale conversions, for converting constants
that vary fromlocale to locale; content filtering for restricting docunent
content from specified readers; a. AMA R 2003 25 governnental regul ation
restrictions for restricted nmedia and content regul ated by governnent al
mandat e; and nat ur al Ianguage translators for translating the docunent

| anguage. . Dependi n e conf ] tio f the ro server in

net wor k, once the)‘it:1 fjo? ?h%ﬁ %ﬁr@ FRIG ééea%ﬁof)%iieakon by

t ranscodi ng pd@x\yeﬁ@ﬂngtcmcmﬁ@w $anélheib$)rmlai&d3d\1&thlérhau5’emntl c
preferences fromclient 620. This rocess eed by various nodes,
such as the cFRVEE HEREI HRS IR IR ten%n?Y%Ea%tr%‘ e t¥¢he transcodi ng
proxy without bei ngidgues i ®@ddedhdss coutshbeginet idtepétwéde gase of reverse
~transcoding OXIeS t ha % recelve requests. froma unber of clients for a
single ori gi rPERFYhTtY (Pheh T TaReRIIRG HETHLTF arr COHF L proR? 8, eky

i nstance, mi giérxﬂ@ﬁr yféflepﬁéwcmincj QﬁuD@ﬁpBéatb’arﬁ)iﬂéﬂﬁ@ﬂC@ﬁs iR bheegase of
forward transcodin roxies, certain eferences m % remain falrlé
constant, SUCH ARIARTHF aF FHIGUSIRTC dob of UL LG B GoT SEE ERACS ARRIEL BRI o

whil e reader 11evebriadet Lot endodlyesbange dromesel to user. In that case,
the forward transcodi ng proxy stores sone preferences and requests the
remai nder of the preferences fromthe client. Standard techni ques for
content negotiation may be used between the transcodi ng proxy and
client(s). Returning to Figure 6, transcodi ng proxy 600 converts the
requested docunents to a formconpatible with client 620 by using the
semantics preference specified by client 620. As can be seen fromthe above
description, the docunent transcoder nodifies the .13 MAR 2003 26
transcoded output to suit the client. That is, the transcodi ng server not
only converts the docunent from say, one syntactic format to anot her
(e.g., PDF to HTM.), but also sinmultaneously translates the docunent into
the client-preferred readability |level and natural |anguage with
appropriate content-filtering, locale information, and governnent al
regul ati ons conpliance on the transmtting and receiving ends. Figure 7 is
a flowhart depicting the process of converting docunent semantics in
association with converting the docunent's syntactic format. The process
begins with a client requesting a specific docunent. For exanple, say
docunent D is requested fromthe transcoding proxy (step 702). The client
provi des the semantics preferences, including but not limted to:
readability | evél preferences of docunment (e. g., readability level RL_1);
| ocal e preferences, L-1:. content filtering instructions preferences, CF-1;
governnmental regul ations preferences, GR 1; natural |anguage of docunent
preferences, N 1; and docunent syntactic format preferences, D 1 (step
704). The transcodi ng proxy requests and receives docunent D, fromthe web
server (also known as the origin server) in the origin readability |evel of
docunent D, for exanple, RL .2, origin locale, L 2, conformant with origin
content filtering instructions, CF 2, conformant with origin governnental
regulations, GR 2, in origin natural |anguage of docunent, N 2, and in
origin docunent syntactic format (step 706). Optionally, the transcoding
proxy makes additi onal QL3 MAR 203 27



queries to the client in order to further identify client preferences and
capabilities (step 708). Using the client semantics preferences, the
transcodi hg proxy revises docunent D (step 710). The revision can be
acconpl i shed sequentially or in parallel or as would be understood by an
ordinary artisan in the art. By way of the exanple JrdoMARQO0®ENt,
docunent D, the transcodi ng proxy converts the origin semantics of docunent
Dto the semantics of the client. The origin readability |evel of docunent
D, RL-2, is converted to the client readability preference, RL-1. The
origin locale, L 2, is converted to the client |ocale preference, L-1. The
origin content filtering, CF-2, is conVerted to client content filtering,
CF-1. The origin governnental regulations, GR 2, are converted to the
client preference, GR 1. The docunent's natural |anguage, N 2, is
translated to the client's preference natural |anguage, N 1. Finally, the
origin syntactic format, D 2, is converted to the client syntactic
pref erence, D_ 1. DRTAILEDhPESGRISFTIION OFd Féifm@REFBRREDs EVBADIMENT c| i ent
(step 712). At that time, the docunent semantics are readability | eve
RL-1, locale is L-1, conformant with CF-1 content filtering instructions,
conf or mant mnth CPNHt@oM@$¢#@m@%Jn@%g%@aEh%nElgmrqsnaﬁndainlanguage of
docurent, %> rSNf%ﬁCEéPeE&ﬁ@@It&fF£%&reF%gué B H6PL %13 a
conflguratlo etween transcodi ng proxi es 800, 810 an 820 rent 840, and
J web ser vererBS@semmtm@Wﬁlangﬂmtlcikpm“eecﬂr@m‘saopnmeaﬁsngnsmuem to

brOV|de aWi %gpg 8. tions in
formatting a ocunent0¢ %%§§t1n§$anscodg983%%o§l%géﬁég?gglggand 820
are identicaJd¢pu¢U®@t|onal|ty to transcodi ng proxy 600, including
semantics feature e gL eEHs etail again
In the depicted ei%h%?glghflen?égﬁoﬁ%ai%gggpgeagég f%ﬁgaigngforn1resource
| ocat or ( URL)nefwanis cofli cgmpuoxys 800 wiichebherprededt bynvaet semamaiyc
preferences f 8”1ﬁéi&£%n§é§ N&fétriﬁ@@?&ogéeg B£85¥s§99 ng?ﬁéﬁssbﬁe
semantics pre ere es e senantics features supporte ranscodi ng
proxy 800 andgontain$ @omeewsibnd02r ewsuphot s ethbymedangcodedgtor oxy 800,
transcadi ng priny eoo phlEnet fLOp L Rk MELLEEE 16 Ba0s atvPERs codi ng
proxy, such asndraeospoeténs peongctdd, tégetharewhblintdisbnibhuted

conver si ons. h e d r r

t ranscodi ng pr%§§h§%%8§g§%?gl%yé??%ngégdegﬁégﬂgﬁk % % ﬁgytgggéééglng pr oxy
800 can conpl p¢emahentoneenstbhsns Theuthl &y winaseovdéibdocapknt is then
returned to c 84 0 t a e ent

i nvention hasé%ggésﬂeggr#%mggré hé&@@%%gg?ﬁgfﬁ%ag %Pr$€ghc%%g§ Rgﬁ at a
processi ng sysoengcthone.of ordinary skill in the art will appreC|ate t hat
t he processes of t S nt, | e e i buted in
the formof a conpg ?ﬁ§e§§§%FE¥§E%%%ﬁ$f§ |%gg?gét?ggsggngg%gégﬁ%gty of
forms, and thteo nhEWQrESQQS ahongt whhhappbrageeynat| §06egaidl ess of the
carry out therdRCELoh Gy bEkeh il oalh S I R e B e C bR e e
recor dabl e-t ype nedwarku302as TheppyCHLens$ AGBd dlekaddi 828, m&pAMbeand

CD- ROV and tégnsgis%lﬁn té gsggg cOI%uc as dlgltﬁ ° Ed analﬁg
comuni cat i on§°fi ARE™PThHe €sCription Bre28hH°T AvERTY 3 has been
present ed for Fpurpaspeses oflu&lsaapphlaaﬁ;odesarnptwonkbubmpataﬁt1Entended
to be exhaustive or to.-the invent] orm di scl osed. Many
nodi fi cati ons® QXdcegPug%F §°“R}?$ 58 3p8§% FktOWFHS& rSFeﬁyaFnﬁry skill in
the art. Thi speagedmnent ovwherchppihcanflodeseombadothesr dempticebest expl ai n
the principles of .the . inyentiop and the_practi.ccal lication, and to
enabl e ot hers® 8Pp6F§ ﬁﬁrgﬁngFEwPﬁEthefar%gFodﬁﬁagggBaﬁﬁapﬁg € nvention for
various enbodsaevtg BO@hpyaviaes dudafi sathoss Bsoar €isdk| edpkeathag

particul ar use contenplated - 30.- ,13 ~ MAR 2003 CLAI Ms; Vhat i S
claimed is. System images, and applications, to clients 308-312



1. A transcoder processing systeminplemented nethod for converting
docunents based on semantic characteristics, conprising: receiving a
request for a docunent froma client; passing the request to an origin
server; receiving the requested docunent fromthe origin server; performng
a syntactical transcoding on the requested docunent .1 ﬁh&kﬁ?rﬂ[}ﬁaleast one
semanti c characteristic of the requested docunent is converted; and sending
t he converted docunent to the requesting client. 2. The transcoder
processi ng systeminplemented nethod recited in claim1 further conprises
receiving at | east one semantic characteristic preference fromthe client,
wherein the at |east one semantic charl®teristic is automatically converted
based on the at | east one semantic characteristic preference. 3. The
transcoder processing systeminplenmented nethod recited in claim2, wherein

a semantic characharisfd ¢ AEfalenee specidi gty thesclientsds, readability
| evel of the réquested document. , 13 MAR 2003 31 4. The transcoder
processi ng sEsttemdemprgmemed hetlicthreci@®d 330 drd B2 akdreenvehe at

lrggﬁtesfgg Zg%ﬁafge%ﬁ%% Irtgitnésrg%c eéfiﬁpi]gg're@ggﬁgf !s%/klis eéﬁ%?gérr%%?%%d met hod
recited in clabawe, witttermsspectsamarfigudmrhciret izt ier pref erence specified
by the’C|iE”“a£é%gﬁ§%ﬁ5%ly, a reverse proxy which is not
specifically depicted in either illustration.
Distributed data processing system 300 may include
additional servers, clients, and other devices not
shown.

In the depicted example, distributed data
processing system 300 is the Internet, with network 302
representing a worldwide collection of networks and
gateways that use the TCP/IP suite of protocols to
communicate with one another. At the heart of the
Internet is a backbone of high-speed data communication
lines between major nodes or host computers consisting
of thousands of commercial, government, education, and
other computer systems that route data and messages.

Of course, distributed data processing system 300 also
may be implemented as a number of different types of
ne%&ﬁrks, such as an intranet or a local area network.

Figure 3 is intended as an example and not as an
architectural limitation for the processes of the
present invention.

Referring to Figure 4, a block diagram of a data
processing system which may be implemented as a server,
such as server 304 in Figure 3, is depicted in
accordance with the present invention. Data processing

system 400 may be a symmetric multiprocessor (SMP)



6. The transcoder processing systeminplenented nmethod recited in claimb5,
wherein the at |east one semantic characteristic is the locale
characteristic of the requested docunent. 7. The transcoder processing
system i npl enented nethod recited in claim2, wherein a semantic

characteristic preference specified by the client i Q} rigmee; Wit h
speci fied governnental regulations by the requested ocgﬁgﬁgicgs The

transcoder processing systeminplenented nethod recited in claim7, wherein
the at | east one senmantic characteristic is the confornmance with specified
governnental regul ations of the requesjed docunent. 9. The transcoder
processi ng systeminplenented nethod retited in claim2, wherein a senmantic
characteristic preference specified by the client is .13 MAR 2003 32
conformance with specified content filtering in the requested docunent. 10.

The transcodeyyJHceSdNU St LPINR EMEPt e pRébOSs6e61 168 hAqchaym 9,
wherein the at | east one semantic characteristic is the conformance with
speci fi ed corft@dHtedqd e Ny vEem Hus el@st AL Boenmbhvelyl. a Théngtanscoder

processi ng sygtemddml enpnigd f2f hod ér@;%iéf@'d! N £186mM3nn¥beLgi poa semantic
characteristic preference specified by the client is the natural |anguage
of the request¥ateioduterd06 10s MRROXY apeoeeller beacke ng08y svbhehnpl enent ed

met hod reci ted d\y fl 2idR Ll WL 8l Ned heo @l | RE@Rs r ONBo§EMBRYHChys

I
characteristic Is the natural [anguage of the requested docunent. 13. The
transcoder prugietss il &yt erenmngt eadntedsvetemdovect@edand pravidesfurt her

compri ses conmari . g atcd 0aR 9e BPTANIEnGAAr AGhEELRILE DLEREr ence

received fromthe client with semantic conversio eatures supported by the
transcoder prédfessicgl AYshesnbilidgdhél® rmagcodeinpegrassidngssyst em
inplenented|H%§¥gké§cited in claim13, wherein the step of passing the
request to a server turther conprises passing the request to a transcoding
server on the basiReniphéyaloppapdsent intdBcMiRe@t~8PCI) bus bridge

414 connected to I/O bus 412 provides an interface to
PCI local bus 416. Modem 418 and network adapter 420
may be connected to PCI bus 416. A network adapter is
generally defined as any circuitry that allows devices
to communicate with other devices on a particular
network such as the Internet, an intranet or other
network configuration including local area networks
(LAN) and wide area networks (WAN). Typical PCI bus

' implementations support four PCI expansion slots or
adg—in connectors. Communications links to network
coméﬁters 308-312 in Figure 3 may be provided through
modem 418 and network adapter 420 connected to PCI
local bus 416 through add-in boards.

Additional PCI bus bridges 422 and 424 provide
interfaces for additional PCI buses 426 and 428, from
which additional modems or network adapters may be
supported. In this manner, server 400 allows
connections to multiple network computers. A memory

mapped graphics adapter 430 and hard disk 432 may also



-33 15. A transcoder processing systeminplenmented nethod for converting
docunents based on semantic characteristics, conprising: receiving at |east
one semantic characteristic preference froma client; syntactically
transcodi ng a docunent; converting at |east one of the semantic

characteristics of the docunent, wherein converting mgb ﬁp} o g he at

| east one semantic characteristic preference; and se ngfthé convert ed
docunment to the said client. 16. The transcoder processing system

i mpl enented nethod recited in claim1l S, wherein the at | east one semantic
characteristic preference is one of readability level, |ocale, content
filtering, conpliance with governnentaT7regulations, and natural |anguage.
17. The transcoder processing systeminplenented nmethod recited in claim
15, further conprising: transcodi ng the docunent using one of a protocol

transcoder and g deydo&d 1aNSERIGS s 1812 Avd rADSLOdR], REOGESSI ng system

i npl ement ed net ho or converting docunents based on senmantic
char act eri st idisseatoprésimdireguest i ng a docunent froman origin server

froma client; trapgdting, Al | A5 s PP SEIBMNL Cart will appreciate

that the hardware depicted in Figure 4 may vary. For
example, other peripheral devices, such as optical disk
drives and the like, also may be used, in addition to
or in place of the hardware depicted. The depicted
example i1s not meant to imply architectural limitations
with respect to the present invention.

The data processing system depicted in Figure 4
may be, for example, an IBM RS/6000 system, a product
of International Business Machines Corporation in
Armonk, New York, running the Advanced Interactive
Executive (AIX) operating system.

With reference now to Figure 5, a block diagram of
a data processing system in which the present invention
may be implemented is illustrated. Data processing
system 500 is an example of a client computer. Data
processing system 500 employs a peripheral component
interconnect (PCI) local bus architecture. Although
théJAepicted example employs a PCI bus, other bus
architectures such as Micro Channel and ISA may be
used. Processor 502 and main memory 504 are connected
to PCI local bus 506 through PCI bridge 508. PCI
bridge 508 also may include an integrated memory
controller and cache memory for processor 502.
Additional connections to PCI local bus 506 may be made
through direct component interconnection or through

add-in boards. In the depicted example, local area



13 MAR 2003 34 characteristic preference froma client, wherein the at

| east one semantic characteristic preference is one of readability |evel,

| ocale, content filtering, conpliance with governnental regulations, and
natural |anguage; and receiving the docunent, wherein the docunent has been
syntactically transcoded and converted using the at | t. o semantic
characteristic preference. 19. A transcoder processidﬁiﬁyﬁh&ﬁ%ﬂQH”
converting docunents based on semantic characteristics, conprising:
receiving neans for receiving a request for a docunent froma client;
passi ng neans for passing the request ,to an origin server; receiving neans
for receiving the requested docunent fifom t he origin server; performng
means for perform ng a syntactical transcoding on the requested docunent,
wherein at | east one semantic characteristic of the requested ' docunent is

converted; apgtsRrd ragiaqgt@'ts s1or, syl nedhewon@idrd daeumyHd to the
requesting client. 20. The transcoder_ processing systemrecited in claim19

further conpeXPadsiedeitsndheaie o IeddityiGignacisshdto ditd détfdntic
characteri st i PERfe RN AdAMddip HdriNtconnekd IR 2003 ntdhstlhe

transcoder processing systemrecited in claim 19, wherein a semantic

char act eri st idgddrefasieaicr Hdoi (GrEPIIFS Reaftteant5lS rAebability | evel of
the request ed GQcUiBEReo g%la e LrERAC AR WP HHAE Y e PBdecited in
claim 21, wherelin the at eé%t one semantic characteristic is the
readability llewell dfus 186 dyuesiedidmardeeninserted into expansion
slots. Expansion bus interface 514 provides a
’ connection for a keyboard and mouse adapter 520, modem
522, and additional memory 524. SCSI host bus adapter
512 provides a connection for hard disk drive 526, tape
drive 528, and CD-ROM drive 530 in the depicted
example. Typical PCI local bus implementations support
three or four PCI expansion slots or add-in connectors.
In the present example, an operating system runs
on processor 502 and is used to coordinate and provide
control of various components within data processing
system 500 in Figure 5. The operating system may be a
commercially available operating system, such as 0S/2,
which is available from International Business Machines
Corporation. ™“08/2” is a trademark of International
Business Machines Corporation, or a UNIX based systen,
such as AIX, also available from International Business
Machines Corporation. An object oriented programming
system such as Java may run in conjunction with the
operating system and provides calls to the operating
system from Java™ programs or applications executing on
data processing system 500. Instructions for the
operating system, the object-oriented operating system,

and applications or programs are located on storage



23. The transcoder processing systemrecited in claim19, wherein a
semantic characteristic preference specified by the client is locale. 24.
The transcoder processing systemrecited in claim?23, wherein the at | east
one semantic characteristic is the |locale characteristic of the requested
docunent. 25. The transcoder processing systen1recitgF3iN@§R92@D 9, wherein
a semantic characteristic preference specified by th I onf or mance
wi th specified governnmental regul ations by the requested docunent. 26. The
transcoder processing systemrecited in claim?25, wherein the at |east one
semantic characteristic is the confor ce with specified governnental

regul ations of the requested docunent. “27. The transcoder processing system
recited in claim19, wherein a semantic characteristic preference specified
by the client is conformance with specified 13 MAR 2003 36 content

filtering in ddeiceguesicll HORHENtIALD8. diNee t 5265 COREIMPY ASESBbaFeSYySt em
recited in claim27, wherein the at | east one senmantic characteristic is
the conf or mant®t i PR gReRPF B P POt Sht ¥ F et P MPHIPEPEeT 24tied?®d document .

29. The transcodertpsocessi g syStEMkLLi tod tie Chot 281 APSFEEDa Be
semantic characteristic preference specified by the client 1s the natural

| anguage of tHea% chie Rt detinrEntF1Bere ThedY arRERdefteRRRRERE| Py system

recited in cleghd 2Rp1MMEREAPLENE afot eABAMPIE, SEEREE | Se ENGMAB4Eristic is
t he natural |anguage of the requested docunent. 31. e 19 furth~ at |east
recei ved feat@®eiCesandeolieds ;PeEsat iyt sl sdehveeciredtha i45¢mmay

conprises conparifgd "eANSqA L SONPEr b ATik he1 o0e SENBRL | g fhigspEt eri stic
preference fromthe client wth semanti c conversi on supported by the

transcoder préerbetaq bysfigmreS. THENG rdeRtobHY $F 2ihy B9Stem recited

in claim3l, woenei fot PR PRSSENG: FEEESrE P11 PASEAPIoh eI EQuUEsSipLoca server
further conprises passing heans for passing the request to a transcoding

server on thet®a8hs BreseRt chyeRFson: 3BOTL ACXmpkeodERe pPBRe8SFRY system
for convertings the present invention may be applied to

multiprocessor data processing systems.

Figures 3-5 illustrate a preferred embodiment of a
computer system that can advantageously employ the
improved packet sequencing system of the present
invention. The system of Figure 3 may be seen to
represent clients or servers depicted in Figqure 6.

Current web-based transcoders typically do one of

! the following:

o (1) Convert documents syntactically from one
format to another, e.g., PDF to HTML, without
analyzing the semantics;

(2) Convert documents from web formatted data to
a format more suitable for displaying on
certain devices; and
(3) Converts data which is typically broadcast
using a non-HTTP protocol into HTTP format,
to be displayed using a normal browser.
There is an absence of support for converting documents

based on semantic characteristics like readability
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13 MAR 2003 -37 docunents based on semantic characteristics, conprising:
receiving means for receiving at |east one semantic characteristic
preference froma client; syntactical nmeans for syntactically transcoding a
docunent; converting neans for converting at |east one of the semantic

characteristics of the docunent, wherein converting igab fﬁ@ he at

| east one semantic characteristic preference; and sek'csisngs j(ﬂ] or sendi ng
the converted docunment to said client. 34. The transcoder processing system
recited in claim33, wherein the at |east one semantic characteristic
preference is one of readability |evel,, | ocale, content filtering,
conpliance with governnental regulatidns, and natural |anguage. 35. The
transcoder processing systemrecited in claim33, further conprising:
transcodi ng nmeans for transcodi ng the docunent using one of a protocol
transcoder andadevide id angeedainerdtal Adqansciosied, phacessi ng system for

converting docunents based on semanti haracteristics, conprisjng:
requesti ng r’ré%ﬁ%tq‘r}ﬁ"fr‘gdife‘smgng”h Eﬂdﬁchﬁg?ﬁsqq d'rﬁaeﬂF‘Eﬂ‘dei“-’n ég;q;g.gr?r om a
client; transm ttiggydiRaNs dOth tH@SIAtd ik ae 1 rRASH Ty SEFRDIHE a
characteristic preference froma , ' _ ,
large section of the population with diverse reading
skills, readability levels of documents transmitted
across the Internet is of paramount importance. 1In
addition, with the Internet being a global medium of
communication, various incompatibilities involving
locales, nature and form of content, governmental
restrictions on documents, and natural language of
content arise when documents are syntac¢tically
transcoded for transmission across national boundaries.
Furthermore, many of these semantic features, like
readability level, conversion, and language translation
of documents, either after or before transcoding the
syntactic format, are time-consuming, even in a server.
In particular, a thin client may not have adequate
resources for local installation of readability level
J conversion software or complex natural language
translation software. This invention seeks to
facilitate the solution to the above problems by
performing these semantic transcodings in the
transcoding proxy in conjunction with syntactic
transcoding.
It should be stressed that there may be more
semantic attributes associated with documents than the
ones listed above. This invention provides a
generalized method to incorporate these attributes into
the syntax based transcoding framework.

In accordance with a preferred embodiment of the



1 ~11 13 MAR 2003 38 client, wherein the at | east one semantic
characteristic preference is one of readability level, |ocale, content
filtering, conpliance with governnental regulations, and natural |anguage;
and receiving nmeans for receiving the docunment, wherein the docunent has

been syntactically transcoded and converted using tht 2@ gne semantic
characteristic preference. 37. A transcoder processi éF Q program

product for converting docunents based on semantic characteristics,
conprising: receiving instructions for receiving a request for a docunent
froma client passing instructions forypassing the request to an origin
server: 'receiving instructions for receiving the requested docunent from
the origin server; performng instructions for performng a syntacti cal
transcodi ng on the requested docunent, wherein at | east one senmantic

char act eri st iprexfertthe. megueisired adauomewEnt stcomverdead; iranthesendi ng

instructions for sending the converted docunment to thf.r uesting. ¢lient.
38. A transc&f earnsﬁ:rooclenséipnrgoxcyo n"f)oulf%‘eci %bar\f)eg ram epsrsodtuoctC or cosn(?/snéar n‘?ln‘g
document s bagexk fGir ey nitri o mireriant ervest iaas] lmonprd silng:syretpesic ng

| nstructions Jor.[&AUeSIING & ; ot 3 MR 200% 39, daesuERl. {rom,an orfgin
server froma cltent; transmtting i nstructions Tor transmtting at | east
one semanti ¢ cdhisrdactmre Strenqrefwnent eirficloma Odireitt edvdmtea nomw hehat | east

one semanti c charact.er,i sti reference | s .one readabi | i level , |ocale,

content fil tel}‘alarﬁ%a,ablclolnt:“p\f ilaeﬁ‘f:é;lswi #1 g%?/uét}ennrresn‘t alofr% enéﬁﬂ at(?aosnés%/’ and nat ur al

| anguage; andareceiodungeninsiawdie qusedeantecdced i erpdie wiodument jowber ei n

t he docunent .has been_syntactical,ly, trans¢coded and conve Ifqhusiqg t he at
%} 3 a firth-grade

| east one sermentdc charstdEITLs ik examp.Le,

. o
er ences,
.AL. ASy. A, R A@udentA Ha A A i ferdent . Xedl off language skill than an

English Ph.D. However, they may both need to read an
article on the same topic on the Internet. A document
on the selected topic could be presented at various
readability levels, either by dynamic conversions to
various readability levels or via multiple static
versions, each with an associated readability level.
Another client preference would include formatted

data on the different locales, for instance numerics,
currency, current time, date, etc., that vary from

| locale to locale. Natural language preferences would
include formatted data on the language to which the
document is to be translated, e.g., Spanish or Chinese.
Still another client preference would include formatted
data on content filtering, to the extent possible, via
existing filtering methodologies (e.g., material
restricted to specific age groups and labeled as such,
or parts of documents labeled as restricted to specific
age groups). Finally, another client preference would
include formatted data on governmental regulations on
encrypted data transmission, receipt in censorship, and

security conscious entities (e.g., security
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classifications of documents). National, as well as
local regulations pertaining to the format and content
of information may vary from one jurisdiction to
another. Certain jurisdictions may restrict
information from its residents. However, a resident of
one jurisdiction may inadvertently request documents or
technologies which are prohibited in the resident’s own
jurisdiction. Conversely, a jurisdiction might
prohibit the exportation of certain information or
technology to specific jurisdictions. In this case, a
web server might inadvertently transfer restricted
information to residents of the sanctioned
jurisdiction.

It is important to note that, prior to converting
the semantic characteristics document (or even the
syntactic characteristics), the present semantic
characteristics of the document must be determined.
Generally, the document attributes are contained in the

) document header describing the syntactic
characteristics of the document, such as the document’s
forﬁét. However, the semantic characteristics of a
document are much more inconspicuous. One method for
determining and describing each semantic characteristic
of a document is to identify individual semantic
characteristics associated with the document in the
document header, similar to syntactic characteristics.
For example, the readability level might be described
as an eighth grade standard with the locale as the
State of Virginia in the United States (from which

locale, semantic characteristics such as monetary
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received from the client.

Figure 6 is a block diagram illustrating a
preferred embodiment of the present invention, for
implementing semantic features in a syntactical
transcoder. Figure 6 depicts a prior art relationship
between transcoding proxy 600, client 620, and web
server 610. As described above, client 620 makes a
request for a URL. Transcoding proxy 600 passes the
request to web server 610 and intercepts the returned
request results which were intended for client 620.

Transcoding proxy 600 includes all transcoding
functions described above with resect to transcoding
proxy 100 shown in Figure 1, including syntactical
transcoder 602 for converting individual data formats
from one format to another, device transcoder 604 for
converting web formatted data to a format more suitable
for displaying on certain devices, and protocol
transcoder 606 for converting data which is typically
broadcast using a non-HTTP protocol into HTTP protocol.

~ In addition to the above-described functionality,
transcoding proxy 600 now includes semantic features
608 in addition to the already available syntactic
transcoding features in syntactic transcoder 602.
These transcoder features include, but are not limited
to: readability level conversions for presenting the
document to readers with various levels of language
skills; locale conversions, for converting constants
that vary from locale to locale; content filtering for

restricting document content from specified readers;
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governmental regulation restrictions for restricted
media and content regulated by governmental mandate;
and natural language translators for translating the
document language.

. Depending on the configuration of the proxy server
in the network, once the request for the document is
received and passed on by transcoding proxy 600, the
proxy is then provided with the semantic preferences
from client 620. This process may proceed by various
modes, such as the client merely sending semantics
preferences to the transcoding proxy without being
queried. This could be the mode in the case of reverse
‘transcoding proxies that receive requests from a number
of clients for a single origin server. Other cases,
forward transcoding proxies, for instance, might query
the client for necessary preferences. In the case of
forward transcoding proxies, certain preferences might
remain fairly constant, such as natural language,

) government regulations, and locale; while reader level
and content may change from user to user. In that
caég; the forward transcoding proxy stores some
preferences and requests the remainder of the
preferences from the client. Standard techniques for
content negotiation may be used between the transcoding
proxy and client(s).

Returning to Figure 6, transcoding proxy 600
converts the requested documents to a form compatible
with client 620 by using the semantics preference
specified by client 620. As can be seen from the above

description, the document transcoder modifies the
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transcoded output to suit the client. That is, the
transcoding server not only converts the document from,
say, one syntactic format to another (e.g., PDF to
HTML), but also simultaneously translates the document
into the client-preferred readability level and natural
language with appropriate content-filtering, locale
information, and governmental regulations compliance on
the transmitting and receiving ends.

Figure 7 is a flowchart depicting the process of
converting document semantics in association with
converting the document’s syntactic format. The
process begins with a client requesting a specific
document. For example, say document D is requested
from the transcoding proxy (step 702). The client
provides the semantics preferences, including but not
limited to: readability level preferences of document
(e.g., readability level RL _1); locale preferences,

L _1; content filtering instructions preferences, CF_1;
, governmental regulations preferences, GR 1; natural

language of document preferences, N 1; and document

synééctic format preferences, D 1 (step 704).

The transcoding proxy requests and receives
document D, from the web server (also known as the
origin server) in the origin readability level of
document D, for example, RL 2, origin locale, L 2,
conformant with origin content filtering instructions,
CF_2, conformant with origin governmental regulations,
GR_2, in origin natural language of document, N_2, and
in origin document syntactic format (step 706).

Optionally, the transcoding proxy makes additional
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queries to the client in order to further identify
client preferences and capabilities (step 708). Using
the client semantics preferences, the transcoding proxy
revises document D (step 710). The revision can be
accomplished sequentially or in parallel or as would be
understood by an ordinary artisan in the art. By way
of the example origin document, document D, the
transcoding proxy converts the origin semantics of
document D to the semantics of the client. The origin
readability level of document D, RL 2, is converted to
the client readability preference, RL 1. The origin
locale, L_2, is converted to the client locale
preference, L 1. The origin content filtering, CF 2,
is converted to client content filtering, CF 1. The
origin governmental regulations, GR 2, are converted to
the client preference, GR 1. The document’s natural
language, N 2, is translated to the client’s preference
natural language, N_1l. Finally, the origin syntactic
format, D_2, is converted to the client syntactic
preference, D_1. After the conversion, document D is
sent to the client (step 712). At that time, the
document semantics are readability level RL 1, locale
is L_1, conformant with CF 1 content filtering
instructions, conformant with GR_1 governmental
regulations, N 1 natural language of document, and
document syntactic format of D_1.
Figure 8 depicts a configuration between

transcoding proxies 800, 810 and 820, client 840, and

- ) web server 850, for providing multiple transformations

in order to provide a wide range of semantics
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preference options in formatting a document for a
client. Transcoding proxies 800, 810 and 820 are
identical in functionality to transcoding proxy 600,
including semantics features, and therefore, will not
be discussed in detail again.

In the depicted example, client 840 makes a
request for a uniform resource locator (URL).
Transcoding proxy 800 is then provided by the semantic
preferences from client 840. Next, transcoding proxy
800 compares the semantics preferences to the semantics
features supported by transcoding proxy 800 and, if all
conversions are supported by transcoding proxy 800, the
request is sent to the origin server, web server 850.
If not, transcoding proxy 800 passes the request to an
intermediate transcoding proxy, such as transcoding
proxy 810, for intermediate semantics conversions. In
that case, the requested document is returned from
transcoding proxy 810 partially transcoded, such that

o transcoding proxy 800 can complete the conversions.
The fully transcoded document is then returned to
client 840.

It is important to note that, while the present
invention has been described in the context of a fully
functioning data processing system, those of ordinary
skill in the art will appreciate that the processes of
the present invention are capable of being distributed
in the form of a computer readable medium of
instructions and a variety of forms, and that the

present invention applies equally regardless of the
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particular type of signal bearing media actually used
to carry out the distribution. Examples of computer
readable media include recordable-type media such as
floppy discs, hard disk drives, RAM, and CD-ROMs and
transmission-type media, such as digital and analog
communications links.

The description of the present invention has been
presented for purposes of illustration and description
but is not intended to be exhaustive or limited to the
invention in the form disclosed. Many modifications
and variations will be apparent to those of ordinary
skill in the art. This embodiment was chosen and
described in order to best explain the principles of
the invention and the practical application, and to
enable others of ordinary skill in the art to
understand the invention for various embodiments with
various modifications as are suited to the particular

use contemplated.
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What is claimed is:
L. A transcoder processing system implemented method for converting
documents based on semantic characteristics, comprising:
receiving a request for a document from a client;
passing the request to an origin server;
receiving the requested document from the origin server;
performing a syntactical transcoding on the requested document, wherein at

least one semantic characteristic of the requested document is converted; and

sending the converted document to the requesting client.

2. The transcoder processing system implemented method recited in claim 1
further comprises receiving at least one semantic characteristic preference from the
client, wherein the at least one semantic characteristic is automatically converted

based on the at least one semantic characteristic preference.

3. The transcoder processing system implemented method recited in claim 2,
wherein a semantic characteristic preference specified by the client is readability

level of the requested document.
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4. The transcoder processing system implemented
method recited in claim 3, wherein the at least one
semantic characteristics is the readability level of

the requested document.

5. The transcoder processing system implemented
method recited in claim 2, wherein a semantic
characteristic preference specified by the client is

locale.

6. The transcoder processing system implemented
method recited in claim 5, wherein the at least one
semantic characteristic is the locale characteristic of

the requested document.

7. The transcoder processing system implemented

method recited in claim 2, wherein a semantic

characteristic preference specified by the client is
-. conformance with specified governmental regulations by

the requested document.

8. The transcoder processing system implemented
method recited in claim 7, wherein the at least one
semantic characteristic is the conformance with
specified governmental regulations of the requested

document.

9. The transcoder processing system implemented
method recited in claim 2, wherein a semantic

characteristic preference specified by the client is



10 (/1 10% (& () -!. #3%0%iu& ()-S109%6&' ()-SY 10%k' ()- Y

10983&' () -! F$10%PP& () - f dddddeOef eC7 10 G(!! " 3%0%&' ()--& 3%0%& () -- &Y
109 ()-109& ()- 109%&' ()-Z 106 10 Q(fg$jjjjjij{\=10 q'10%| & () -
10%4| & ()-1 10 10 3

105109 ()-y! 3%0%& ()--& " 3%0%g& ()-- & Krrpppppé’/ér MABCZUUB

10%t| & ()-f10% & ()-F10%t| & ()-m 10T| T| 10T|T| 10T|T|! F -&L0%| T| & ()-*!F
-&10% | (| & ()-*%gqst Uttt wlU3r S410! ~

3-&10%& ()-!" " 3-&10% | (| & ()-!'P3-&10%& ()-!'A 3-&10%| u| & ()-')3-&10%9]1& ()-
I 10%4 4| & () -ft#u7uuu%v&' v(v{\ QF; 10!~ 104| 104|

104| f510%| & ()-!f510%& ()-!d&0z10% | 2()-

&0z109%R2& ()-f/ m0%t| & () - (v5v8vvvwwa?CQF; 10!~

conformance with specified content filtering in the

requested document.

10. The transcoder processing system implemented
method recited in claim 9, wherein the at least one
semantic characteristic is the conformance with

specified content filtering of the requested document.

11. The transcoder processing system implemented
method recited in claim 2, wherein a semantic
characteristic preference specified by the client is

the natural language of the requested document.

12. The transcoder processing system implemented
method recited in claim 11, wherein the at least one
semantic characteristic is the natural language of the

requested document.

13. The transcoder processing system implemented
method recited in claim 2 further comprises comparing
the at least one semantic characteristic preference
received from the client with semantic conversion

features supported by the transcoder processing system.

14. The transcoder processing system implemented
method recited in claim 13, wherein the step of passing
the request to a server further comprises passing the

request to a transcoding server on the basis of the

comparison.
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15. A transcoder processing system implemented method for converting
documents based on semantic characteristics, comprising:
receiving at least one semantic characteristic preference from a client;
syntactically transcoding a document;
converting at least one of the semantic characteristics of the document,
wherein converting is based on the at least one semantic characteristic preference;

and

sending the converted document to the said client.

16.  The transcoder processing system implemented method recited in claim 15,
wherein the at least one semantic characteristic preference is one of readability level,
locale, content filtering, compliance with governmental regulations, and natural

language.

17.  The transcoder processing system implemented method recited in claim 15,
further comprising:
transcoding the document using one of a protocol transcoder and a device

transcoder.

18. A transcoder processing system implemented method for converting
documents based on semantic characteristics, comprising:
requesting a document from an origin server from a client;

transmitting at least one semantic
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characteristic preference from a client, wherein
the at least one semantic characteristic
preference is one of readability level, locale,
content filtering, compliance with governmental
regulations, and natural language; and

receiving the document, wherein the document
has been syntactically transcoded and converted
using the at least one semantic characteristic

preference.

19. A transcoder processing system for converting
documents based on semantic characteristics,
comprising:
receiving means for receiving a request for a
document from a client;
passing means for passing the request to an
origin server;
receiving means for receiving the requested
document from the origin server;
performing means for performing a syntactical
transcoding on the requested document, wherein at
least one semantic characteristic of the requested
document is converted; and
sending means for sending the converted

document to the requesting client.

20. The transcoder processing system recited in claim
18 further comprises receiving means for receiving at
least one semantic characteristic preference from the

client.
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21. The transcoder processing system recited in claim
19, wherein a semantic characteristic preference
specified by the client is readability level of the

requested document.

22. The transcoder processing system recited in claim
21, wherein the at least one semantic characteristic is

the readability level of the requested document.

23. The transcoder processing system recited in claim
19, wherein a semantic characteristic preference

specified by the client is locale.

24. The transcoder processing system recited in claim
23, wherein the at least one semantic characteristic is

the locale characteristic of the requested document.

25. The transcoder processing system recited in claim
19, wherein a semantic characteristic preference
specified by the client is conformance with specified

governmental regulations by the requested document.

26. The transcoder processing system recited in claim
25, wherein the at least one semantic characteristic is
the conformance with specified governmental regulations

of the requested document.

27. The transcoder processing system recited in claim
19, wherein a semantic characteristic preference

specified by the client is conformance with specified



S 10%r& () - 10%& () - BsdEUV70! ! +S 10%1& ()-) @ 10%& () - F%l0%r& () - #@
10%1& ()- @ 10%m& ()- - 10%m& ()- Ys@bCO!!10% h& ()- 10% & ()-10% h& ()-F
10% h& ()-m 10m 10m 10m MLO%T& () - XdBbCO! ! #94.0% h; h& ()- 10% h& ()-1 10%
& ()-10% h& ()-gl0% h& ()-10% h& ()-S[bCO! ! 10% U& ()-E 10% U& ()-m 10 10
10 5f10% & ()-/10% h& ()-, 10% ~& ()- S51 vaBbCD! 10% & )3 MAR2003

U& ()-!Y $10984004J& ()- 10% U& ()- 10% U& ()-Y 10% U& ()-vnopg-uj -@'  10%
h& ()- 10 U 10 U

36

content filtering in the requested document.

28. The transcoder processing system recited in claim
27, wherein the at least one semantic characteristic is
the conformance with specified content filtering of the

requested document.

29. The transcoder processing system recited in claim
28, wherein a semantic characteristic preference
specified by the client is the natural language of the

requested document.

30. The transcoder processing system recited in claim
29, wherein the at least one semantic characteristic is

the natural language of the requested document.

31. The transcoder processing system recited in claim

19 further comprises comparing means for comparing the
, at least one semantic characteristic preference

received from the client with semantic conversion

features supported by the transcoder processing system.

32. The transcoder processing system recited in claim
31, wherein the passing means for passing the request

to a server further comprises passing means for passing
the request to a transcoding server on the basis of the

comparison.

33. A transcoder processing system for converting
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from a client;
syntactical means for syntactically transcoding a document;
converting means for converting at least one of the semantic characteristics of
the document, wherein converting is based on the at least one semantic characteristic

preference; and

sending means for sending the converted document to said client.

34.  The transcoder processing system recited in claim 33, wherein the at least one
semantic characteristic preference is one of readability level, locale, content filtering,

compliance with governmental regulations, and natural language.

35.  The transcoder processing system recited in claim 33, further comprising:
transcoding means for transcoding the document using one of a protocol

transcoder and a device transcoder.

36. A transcoder processing system for converting documents based on semantic
characteristics, comprising:

requesting means for requesting a document from an origin server from a
client;

transmitting means for transmitting at least one semantic characteristic

preference from a
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client, wherein the at least one

semantic

characteristic preference is one of readability

level, locale, content filtering,

compliance with

governmental regulations, and natural language;

and

receiving means for receiving the document,

wherein the document has been syntactically

transcoded and converted using the at least one

semantic characteristic preference.

37. A transcoder processing computer program product

for converting documents based on semantic

characteristics, comprising:

receiving instructions for receiving a

request for a document from a client;

passing instructions for passing the request

to an origin server;

'receiving instructions for receiving the

requested document from the origin server;

performing instructions for

performing a

syntactical transcoding on the requested document,

wherein at least one semantic characteristic of

the requested document is converted; and

sending instructions for sending the

converted document to the requesting client.

-

38. A transcoder processing computer program product

for converting documents based on semantic

characteristics, comprising:

requesting instructions for

requesting a

10%
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transmitting instructions for transmitting at
least one semantic characteristic preference from
a client, wherein the at least one semantic
characteristic preference is one of readability
level, locale, content filtering, compliance with
governmental regulations, and natural language;
and

receiving instructions for receiving the
document, wherein the document has been
syntactically transcoded and converted using the

at least one semantic characteristic preferences.



