WO 03/ 046757 PCT/ CA02/ 01778 SYSTEM AND METHOD FOR PROCESSI NG EXTENSI BLE
MARKUP LANGUAGE (XM.) DOCUMENTS BACKGROUND OF THE I NVENTION Field of the
| nvent i onwolis®4é7aventi on rel ates generally to wrel ess comaréAamabimes and
wirel ess nobile communi cation devices. In particular, the invention

relates t I ' rkup e (XM upport for wreless
comruni cagm&@%@@@%ﬁﬁ P{EPCL S%‘,ﬁ?%ﬁiﬁ@%ﬁ'—% H’Z"\%PPMNQQA% ckly
becom ng one of the nbst conmon schenes for exchangi ng data between

di fferent conputer systems. For (KMbhDQGUMENTS,i rel ess or ot her narrowband
comuni cati on systens however, an efficient encoding schene is required to
reduce the size of XML docunents for transm ssion. Perhaps the nost

popul ar encodi ng schenme for preparing XM. docunents for wreless

t ransni ss BEACKGROWND OFSEHRMNVENTIONN Prot ocol (WAP) Binary XM., or VBXM..
WBXM. relies on token tables or code books to encode and decode XM.. The
VBXM. specidld odithe nventiont he term "code page" to signify a set of token to
tag equi val ences. A code page can have no nore than 256 entries, so there
may be several codeThapesntionrelatey ganceifeo Arokss commuprRAtibgs fidwitdlesienot e a
set of one or nore code pages. A code book is therefore a set of |ookup

t abl es t hatobilepsmbtinigeEon ddlicé s p@ticdat, tHdiHVafionRslateB & ferfepd ERfPGIBAE NY
t okeni zed equi val ents. Known XM. sol utions for wrel ess conmuni cation

systens usarkyPLEIGE (XPIL) 5@kt forRireRss ED@nfUpRBAtibS dbViBbgal | y enbedded at
an information gateway, a server or -1 WD 03/046757 PCT/ CA02/ 01778

Description of the State of the Art

XML is quickly becoming one of the most common schemes for
exchanging data between different computer systems. For transfer over wireless or
other narrowband communication systems however, an efficient encoding scheme is
required to reduce the size of XML documents for transmission. Perhaps the most
popular encoding scheme for preparing XML documents for wireless transmission is
Wireless Application Protocol (WAP) Binary XML, or WBXML. WBXML relies on token
tables or code books to encode and decode XML. The WBXML specification uses the
term “code page” to s'ignify a set of token to tag equivalences. A code page can have
no more than 256 entries, so there may be several code pages. The term “code book”
is used herein to denote a set of one or more code pages. A code book is therefore a
set of lookup tables that maps between XML tags or attributes and their corresponding
tokenized equivalents.

Known XML solutions for wireless communication systems use two copies

of token tables. One copy is typically embedded at an information gateway, a server or
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ot her information source for transcoding or tokenizing fromXM to WBXM,
whereas another copy is enbedded in a nobile conmunication device side of
sof t war e wapploieat i on code, which parses and/ or decodes t IReTi@0RN1778d
WBXM.. In fact, nmost known WBXM. client software applications have the

encodi ng sghene enbedded in he parser. This r k L1 if the encoding
schene igs MINTRTBFFPN SRS, foF ?raf‘%&%m&r AN f%@t%@\,ﬁfit%?@“ﬂ%, WREIRADWN
encodi ng schene. A soft rg application devel oper that wi shes to use a new
XML di al e@f‘oﬁféthpﬁfv'én?r\p@ﬁ %‘?‘FE('JBianS’OQ R SHTAHRIERON: ABYER SidRyoh softWascoder
to do the encoding and a parser for the client software application. In
such syst @RBICaIORERAL WRIShRAIEE ANEGH d&é‘?‘i’?ﬁethért‘)'ﬁﬁﬁ%qdb\f\/@)@&-t \Refpet, most
applications installed on such a device nmust know how an XM. docunent was
encoded, KAAWNWBX{k dient endvare applcaliprs havatthegncading srivemesstesided in or der
to process a received WBXML docunent. This neans that an XM application
in the noiie Barsebnhiifiwesks well fiéhe ereoding sebermsl is yeld dnpwgutsavever, fer ngveci fi c
type of XML corresponding to an encodi ng schene used at a server or

gat enway. Vihndigiecivithgse iges kown encading srhemes oA softwaremrpplicatonfdemalopec ode
for exanple, encoding schema is typically enbedded into the software code,
such t hat thatevigheas torisa aneaw XML dislecinonst inygme ansncodiog iscleeme hot/ior seaver

sof tware code and nobil e conmuni cati on devi ce software code nust be

nmodi fi ed &otioa thangtoder While the encodiigland & parsecion thendliegt saftwthrempplicationone,
particularly if different entities are responsible for server operations
and nobile comuniloadichreys@wis; @smabite egrphuaiziation sleviba o pessibly fsoftwdRXL
parser receives a WBXM. docunent generated from an XM. docunent type that

It has newppligations dusthjed phosehsgtenitd inhst kesle Hueolanf XML Bedunfsrttwadl ar
XM. docunent type is not enbedded in the decoder or parser or a nobile

conmuni cateheddets et &, whichhbicdh thbie wheeeea! by WIBXNHE Encdder irfmhém@fiio%éss then

the device and any software applications on the device are unable -2
a received WBXML document. This means that an XML application in the mobile
communication devices is normally configured for a specific type of XML corresponding
to an encoding scheme used at a server or gateway. When an XML processor is
implemented in‘computer software code for example, encoding schema is typically
embedded into the software code, such that every time a new XML document type is
received, both server software code and mobile communication device software code
must be modified accordingly, which is costly, time consuming, and erfor-prone,
particularly if different entities are responsible for server operations and mobile
communication devices and applications. Further, if a WBXML parser receives a
WBXML document generated from an XML document type that it has never previously
processed and the code book for that particular XML document type is not embedded in

the decoder or parser or a mobile communication device in which the decoder or parser

is implemented, then the device and any software applications on the device are unable



WO 03/ 046757 PCT/ CA02/ 01778 to process the WBXML docunent. Therefore,
there remains a need for a systemand nethod for universal. XM support on
nobi | e cowmuioe&s? on devi ces which is not restricted to amgTaawRiocuBar
encodi ng schene so that XM.-enabl ed applications are i ndependent of a
particular XM t its encqdi ng schema. There remains a rel ated need
for a systt%mogﬁﬁsﬁ%twlopowrﬁ%@ssing XML docunents of any type. There
remai ns a further ed for syst em and }hod for supportin XML on
mobi | e conmmuni cat i oh"¢ElATR8Ee @m'%ﬁ%ﬁ PAFYRIAM éﬂgmﬁilﬂ?d ?osylygyers\ﬁt hout
need to change the software code on the devices. SUVWARY According to an
enbodi ment?"\bf SYRROT G BAPIEFPMRUREREIERYCEs MR8 PAtrestrigtedds @pyraartisulah a
w rel ess nobil e comuni cation device conprises the steps of receiving a
pr ocessed SB6e4iRe §ENeB HothabXilsanapiad apgiealians arpdnganepessicef aipatigwat i s
generated by transcodi ng an XM. docunment using a code book, determ ning
whet her tﬁ%—@@@@nﬁd’tﬁl@m@d@g@ﬁbﬂ“@n the wirel ess nobile comunication
device, requesting the code book fromthe data server where the code book
is not stored on thEheierremeits a rakdiet meed dorm sysiemmnddeethod, for proeesdimg t he
code book fromthe data server, and transcoding the processed docunent
usi ng t he XMiddohwwosgnts of eeytyper the XML  docunent. A rel ated system of
processi ng XM. docunents on a w reless nobile conmmunication device
conpri ses a recei vefherentmginsed further @eed ¥er a spstemeaskbohetiaacionmsuppdrtiagm a
data server, wherein the processed docunent is generated by -3 :

XML on mobile communication devices which support new XML document types

without need to change the software code on the devices.

SUMMARY

According to an embodiment of the invention, a method of processing
XML documents on a wireless mobile communication device comprises the steps of
receiving a processed document from a data server, wherein the processed document
is generated by transcoding an XML document using a code book, determining whether
the code book is stored on the wireless mobile communication device, requesting the
code book from the data server where the code book is not stored on the wireless
mobile communication device, receiving the code book from the data server, and
transcoding the processed document using the code book to recover the XML
document.

A related system of processing XML documents on a wireless mobile
communication device comprises a receiver configured to receive a processed

document from a data server, wherein the processed document is generated by



WO 03/ 046757 PCT/ CA0O2/ 01778 transcodi ng an XM. docunent using a code book,
a code book system conprising a cache for storing code books, and a

t ranscodi w@ 0sps¢76m coupl ed to the receiver and to the co®eThowk/osyst em and
configured to parse the processed docunent, to request the code book from

t he code pook syste nd to transcode the processed docunment usi.n t he
code. book ragsseital Xifaogiheirh SR Codkibonk: & CoRR BRI SAB Roeyar Bila o
configured to determ ne whether CLQG code, book is stored in the cache when
the code CHIWKOr oring grds RRPKSy ARG R IrANSGRSGRYA LGP todhe freslerand e code
book to the transcoding systemwhere the code book is stored in the cache,
and to reHigsodedrek syige Fesenfigyat ihraraathe nasessed dpgiéentetorraguestte hook
fromthe data server, and provide the code book to the transcodi ng system

wher et heCeeriONJHNN the Gasie book sprempand tedrapgeads thapiespeRel glocemamaisier

enbodi nent of the invention, a system of processin docunents conprises a
code booktheysedanbeskftp geeevertibe rddeidasuaeib \Mhﬁfﬁinrg@u@%desbodhéwt@”pi’o‘ovi de a
code book responsive to each code book request, a nenory in the code book
syst em condnfigurediia detetnine whether Hukarle koakria stosedisythe gackawbemitiegeaded t o
recei ve docunents, and, for each received docunent, to request a

cor r espondooly i segueshexb lbyf thentraesodindesystark, &y pravideatite tcodedmokhie thede book
to transcode the received -docunent, and a code book buil der configured to
gener at e transcdulingksystarh eviere theheodechatk iscidred yis tlecachef and herequest thgur ed t o
determ ne whether a requested code book is stored in the nenory, and to

initiate tbde bode floaokhedodatadssrvdrp rdbgiviedihehdedspodsirad thediata boakr, amd t o
recei ve the requested code book fromthe code book buil der where the

request edprnitk: theelde boolkto thearaescdding iBtee Mbkeye thertode GOOK R sBrédiint her
aspect of the invention, a nethod of processing docunents conprises the
steps of fRC&IKeNng a docunent from an information source,

According to another embodiment of the invention, a system of processing
documents comprises a code book system configured to receive code book requests
and to provide a code book responsive to each code book request, a memory in the
code book system configured to store code books, a transcoder system configured to
receive documents, and, for each received document, to request a corresponding code
book from the code book system and to use the code book to transcode the received
document, and a code book builder configured to generate code books, wherein the
code book system is further configured to determine whether a requested code book is
stored in the memory, and to initiate the code book builder to build the requested code
book and to receive the requested code book from the code book builder where the
requested code book is not stored in the memory.

In accordance a further aspect of the invention, a method of processing

documents comprises the steps of receiving a document from an information source,



-4 WD 03/ 046757 PCT/ CA02/ 01778 determ ning whet her a code book for
transcodi ng the docunent is stored in a code book system generating the
code bookwatvanes7she code book for transcodi ng the docunentPCiragAmo1778t or ed
in the code book system and transcoding the docunent using the code book
to generate a transcaoded docunent. A system of, providi .code book in
response g8te§n@519ew%‘38g?rar‘é‘ﬁ%g)solo%%r&?ﬁ'ﬁf&c{é@%erd@g‘ém%tﬂs%a?ﬂa'@ﬁp%%e?cl? ecei ve
a code book request froma requestor, the ode_book reguest identifying a
" equest edS¥R: katNg B8 Gade Bk WiRth hagasieibRgk for NSRRI BRcUBERRL hooks,
a code book system configured to determ ne whether the requested code book
i s st or edPHHIPTRE IEHECOHE HROKBUSRM, andirnscediBg e dacHentsing 1e Fede baak
generate the reqtuested code book and to store the requested code book in
the code hgReraigaEangsered faaimeuest ed code book is not stored in the
code book cache, and a transmtter configured to transmt the requested
code book to the réeya¥siedrof proviRing acogde bepk dreespapseiaa gede kel adesior di ng
to a still further aspect of the invention conprises the steps of

r ecei vi ngCeMprigRse: KsgIvebeenfighred logaseive & code baek epavieshieam avwheyestor, thee
processed docunent is generated by transcoding an XM. docunment using a
code bookgodrebeslrfatiuegt igetifliiog a resuesidd dode ook, atcoredopk cachmsteringaok
cache, requesting the code book froma second data server where the code
book i s phbiraldy of edde hovks a odde book sysiemeconfigoedds indetehreineodeetbenthef r om
the second data server, and transcodi ng the processed docunent using the

code bookrdquested@ode bbbkeis stdvked iiberedé bodk cadhepd cofie boaiclmsldienspndigatsaent s at
a wireless nobile comunication device for transnm ssion via a wrel ess

net wor k ctogeresate tidneqatsipd codle besledral tostpra thelequestat cadle bbsk inmtiieadoRies
nobi | e communi cation device, determ ning whether the
book cache where the requested code book is not stored in the code book cache, and a
transmitter configured to transmit the requésted code book to the requestor.
A method of processing XML documents according to a still further aspect
of the invention comprises the steps of receiving a processed document from a first
data server, wherein the processed document is generated by transcoding an XML
document using a code book, determining whether the code book is stored in a code
book cache, requesting the code book from a second data server where the code book
is not stored in the code book cache, receiving the code book from the second data
server, and transcoding the processed document using the code book to recover the
XML document.
A method of processing documents at a wireless mobile communication
device for fransmission via a wireless network comprises the steps of generating a

document at the wireless mobile communication device, determining whether the

document is associated with a referenced document definition, where the document is



docunent is associated with a referenced docunent definition, where the
docunent is -5 WD 03/046757 PCT/ CA02/ 01778 associated with a referenced
defi ni ti owp ode®t@sm ni ng whet her a code book for the referemgad2det’Bnition
is stored in a code book cache, retrieving the code book fromthe code

book cache where the code book is.stored in.the cogde book cache, apd
Foquest | nsSTIASLIRD §aslraia AStisbiol. Serarminithameleit Srd BRER tffhook
fromthe data server . where the code book is not. stored in the code book
cache, ¢ r HHSEOFHHCHHIOH SHER T & CReHRP e RBdaBUBR hsooiHa Emaihe
transcoded docunent, and transmf{ting the  transcqoded docunment via_ the

W rel ess ﬁ%&%\%@%aﬁh?m@e ’?‘@&Pg%bgo%‘g sfared inﬁ%ﬁqueg?PO&ﬁCPFh%éngl@é'P?tH@d or

wi || becone apparent in the course of the follow ng detail ed description.
BRI EF DESHR $oflediedsiroma ¢taRenes apddecaiving the gpdscRock Bgmdhe sptagserver
communi cation system which provides access to an information source froma
wi rel ess WHBIG e caaembaprk i nadstared inclbe cppg book pache, Brassedindie dasument
illustrating internal elenments of the nobile device 12 and data server 18
of Fig. 1usipgghescqde Kok daageneraies aliteagsaeded (dasurnant rand: Hanygpillingt ihen of a

data server 18 in response to a connection request froma nobile device
12. Fi g. hanscodedidgauineni davtht wigelass séiwatlag t he processing of a docunent by

a nobile device 12. Fig. 5is a signal flow diagramillustrating data
server operations rfalrtieettatwes vtibeimentien Wi be despibed eswillbgcaheapparaniFi g. 4.
Fig. 6 is a flowchart illustrating data server processing of a received

XML docuirethe.course of the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a communication system which provides
access to an information source from a wireless mobile communication device.

Fig. 2 is a block diagram illhstrafting internal elements of the mobile device
12 and data server 18 of Fig. 1.

Fig. 3is a signal flow diagram illustrating the operation of a data server 18
in response to a connection request from a mobile device 12.

Fig. 4 is a signal flow diagram showing the processing of a document by a
mobile device 12.

Fig. 5 is a signal flow diagram illustrating data server operations related to
the mobile device processing shown in Fig. 4.

Fig. 6 is a flow chart illustrating data server processing of a received XML
document.

Fig. 7 is a flow chart showing the processing of a received transcoded



Fig. 7 is a flow chart show ng the processing of a received transcoded -6
WO 03/ 046757 PCT/ CA02/ 01778 docunent by a nobile device. Fig. 8 is a
signal flwaodioaggsamillustrating data server operations a€TaAVEISWI th a
code book request according to a further aspect of the invention. Fig. 9
is a flowdchart tthowi ng. dﬁta server processing of a code book request
accordi ng POHPRE & }lr% BVI6¥: the i nvention shown in Fi g. 8 Fig. 10is a
flow chart illustratling exe dat& serve rPces ing of a received XM
8 ‘F’r&%@'?%

| ary
docunent to support™'®h @o&gg'g%lkﬂ?‘@q gram d tQ Sengrapperationsg g 11
is a signal flow,diagram showing the creation of a WBXM._ docunent on a
mobi | e de@fgaciated &’.‘tﬁ%chrg@ ong:r@ st PP%@@S&%PJW%’&W% e Vet ng of a
WBXM. docunent received froma nobile device by a data server. Fig. 13 is
a flow chart repreddst? iyarfiay Flaaryshowig slatr 689enh§rasessing b Rerosieckooive
docunent. Fig. 14 is a flow chart illustrating the processing of a received
WBXM.  dotasiest ageprding i thesumkedimend ¢f the mvestin ghaywkindiigd-am i | lustrating a
mobi | e device in which systems and nmethods according to the invention
coul d be i npl enent dd9. A ilencinrSRsiFatingexeMplary data serwerqureassingreim of a
comuni cation system which provides access to an information source froma
wi rel ess rasigived Xddindaeuroant torsugeat te. cade brioy.request selersy it Bigs. Banch@l udes a
wirel ess nobil e comuni cation device 12, a wirel ess comunication network
14, a wirel ess net iigk1tds enaignalsflow dingiemasteaving tihe ckeativAN)f a WBXML
document on a mobile device.
Fig. 12 is a signal flow diagram showing the processing of a WBXML
document received from a mobile device by a data server.
Fig. 13 is a flow chart representing mobile device processing of a
generated XML document.
Fig. 14 is a flow chart illustrating the processing of a received WBXML
document by a data server.
Fig. 15 is a block diagram illustrating a mobile device in which systems

and methods according to the invention could be implemented.

DETAILED DESCRIPTION

Fig. 1 is a block diagram of a communication system which provides

* access to an information source from a wireless mobile communication device. In Fig.
. 1, the system 10 includes a wireless mobile communication device 12, a wireless
communication network 14, a wireless network gateway 15, a wide area network (WAN)

16, a data server 18, and an information source 20.



16, a data server 18, and an information source 20. -7 WD 03/ 046757

PCT/ CA02/ 01778 The nobile device 12 is a wireless nobile conmuni cation
devi ce adaptoam44767 operate within a wi rel ess comuni cati onPagtCaoeki17rg, such
as a two-way conmuni cation device having at | east data and possibly voice

communi cation capabiliti.es, for, .examle. Depending on the functjopality
provi ded by the nobi eémi@!?edetvwg 1%%P@e%§§ﬂp§ﬁﬁﬁ?m%@n§aﬁ‘§l%evﬂf'\@?sdﬁapeﬁg

devi ce, a,two- W%A paﬁ;er, a.cellular tele hon(f vvikt h data nessagin

capabi | i t [BOPERlG; WANBsa WHPIERH TOYPHNICEIRE NGy dda SUER BRI dYPYEY devi ce
(with or without telephony capabiliti esci‘al but is referred to herejnafter
pri mari | yCYBMYNICRHRR | deVigs, hawag q{hieegﬁ&r e (ANG: Paeiblynvaige LORBAVRIFALIORt i on
subsystem (not shown) within the nobile device 12 wi||l be dependent upon
the ~comERaRiiftiedfonexaiBPIR: Rerendig enthe fiencignalite peidegdyitpeinohilat taded t o
operate. For exanple, a nobile device 12 destined for a North Anerican

mar ket maihe MEbilRisexice HaMbE @ Hatd Messpaingtdayicge g Yeoway pagperateluirt hi n
the MobitexTM nobile conmmunication system or Dat aTACTM nobil e

communi catalehose wikhflatghuessaging eansibilides, e wireless Internek agpliarcerorusdatan
Europe may incorporate a Ceneral Packet Radio Service (GPRS) conmmunication
subsyst entor@rhgicatigpetevise (Wi be wibeut éslephodyneapabilikiss)arbet isreierred to
contenpl ated. The systens and net hods descri bed herein may be inpl enent ed

i N conj unbefedrafter ptimarilytased [mokileydenviced! &be padicutar kiedign ofid coobmurdcatieni ce 12.
The wirel ess network gateway 15 shown in Fig. 1 provides an interface

bet ween t bebsysteal st stedww)r withiid thadnaebildAlievi€e 1@hwitlhberalepefdent expanpine, . be
the Internet. Such functions as nobil e device addressing, conversion of
dat a bet weenmdOANatipn atimeok $4 dndhichitied embiladevios K2 iy intendet $o opératd. NEorand

forwarding data to and fromthe nobile device 12, and other interface
f unct i onsexaypleea pasibiky d@dcdy?2 tdestivdd fJresNorth American market may include a
communication subsystem designed to operate within the Mobitex™ mobile
communication system or DataTAC™ mobile communication system, whereas a mobile
device 12 intended for use in Europe may incorporate a General Packet Radio Service
(GPRS) communication subsystem. Other types of mobile devices and networks are
also contemplated. The systems and methods described herein may be implemented
in conjunction with virtually any wireless network 14 and mobile device 12.
The wireless network gateway 15 shown in Fig. 1 provides an interface
between the wireless network 14 and a WAN 16, which may, for example, be the -
Internet. Such functions as mobile device addressing, conversion of data between WAN
protocols and wireless network protocols, storing and forwarding data to and from the

mobile device 12, and other interface functions may be performed by the wireless

network gateway 15.



network gateway 15. -8 WD 03/046757 PCT/ CA02/01778 1t is possible that a
data server 18 could be hosted by a network carrier or operator associated
wi t h t he woroaloass7 network 14. In this case, the connecti orCyatases1r78t he
data server 18 and the wirel ess network gateway 15 could use a private

network of the caryier instead of the 1 The 16 t hen be used
to conmuni cate betl{/\'éQﬂsﬁ'ﬁlgﬁlaag@a&aé%?%?%oéﬁ%b? H%St%/@%?ﬁﬁﬂ?%lﬁc@'gﬁf%re 20.
This hosted or public inplenmentation of ata server 18 is a . reasonable
At or nar 1 GeerglASSRarted WA TR Bt eyt i s, P cotnedioeat&or 1
Is a systemwhich effectively provides the nobjile evice 12 with access to
Lhe i o or G SQuET LEaR e iR nete SR BRI EE 4 RUvatn BEMOE: dov: oo
12 may access any information source 20, such as an Internet or web

server, t ercaster lEeiRRg of D1 WAN 16 (he WANG C@ay drone U39biq sargHaiCAlsn
source 20 therefore requires no special applications_or protocol support
for wirel BewegBtifipdata e8hrnNBcad Hiesinfosmatien spuresrafunil bistkasted ehpublie dat a

server 18, not directly with the nobile device 12. Al though shown in Fig.
1 as a di tnelemesiatier of @ AatasesvaldBds 8 eeasenahle altamativeaepreach trihe systed 20 nay
possi bly communi cate through a network such as a |ocal area network (LAN)
or WAN, i h@shewmé Figeldnternet. In alternative enmbodi ments, functions of
the data server 18 nay be incorporated into the wirel ess network gateway

15 or information dderdaiaz@erverurd Isea spstbimdivhishtedfeofivaly pravidesstbe methviler k
gateway 15, data server 18 and information source 20 nay al so be apparent
to those déavitd 2 with aceess trthe anfdrrasticsrhires 20.cOhoudh tezidata deeveniiBhthe t he
scope of the present invention. Wrel ess networks and the Internet use
sim | ar adwbis devige 42meaeaccess anwiinfoimationraonrazs20, @ocke guiagpnateinet e lveds t he
nobi |l e device 12 in a wireless network or

server, that can communicate with the data server 18. The information source 20

therefore requires no special applications or protocol support for wireless network

communications, since it communicates with the data server 18, not directly with the

mobile device 12. Although shown in Fig. 1 as a direct connection, the data server 18

and information source 20 may possibly communicate through a network such as a -

local area network (LAN) or WAN, including the Internet. In alternative embodiments,

functions of the data server 18 may be incorporated into the wireless network gateway

15 or information source 20. Further embodiments of a wireless network gateway 15,

data server 18 and information source 20 may also be apparent to those skilled in the

art and as such are considered to be within the scope of the present invention.

Wireless networks and the Internet use similar addressing schemes, in
which communication equipment such as the mobile device 12 in a wireless network or

Internet-connected computers such as data server 18 and possibly information source

20 are identified by numerical addresses. For example, the mobile device 12 would be



I nt er net - connected conputers such as data server 18 and possibly
information source 20 are identified by nunerical addresses. For exanple,
t he nmobi Iwodewies? 12 woul d be -9 WD 03/046757 PCT/ CA02/ OPCTR Aodensi fi ed
in the Mobitex network using a I\/bbitex Access Nunber (I\/AN) and publ iC

e B b R BB AL SIS A B
. t t
e R af@w%nﬁ@e@é%qg%@r B GEE TSSO R o

nmobi | e devj.ces su as the nobi C nt er d ot her

comuni cagiﬁ%FPr}freﬁt yeen (ysgrﬁleﬁssrﬁwgr ’ngﬂ'?t9‘"et "ﬁ%ﬁ’?ﬁ Hbecg@(}'émél typ'\é\plg‘nanges
to establish co ni cations between a sender and recipient and rel atively

| ar ge anoRRVENL 'r‘?ﬁ;é’PHBE'df"C%ﬂnctP?twge'hH’i Oﬁ'é%tiof‘a?ﬂuécqsnz‘gn the vagkmairifiopk
communi cations. Furthernore, content provided by information sources such
as 20 is MAiHarg ntameibaged.@ind eekiledavices sHolhas inemebile deviesha-cierpat

net works. As descri bed above, XM. docunents are rel atlvely | arge and

shoul d beae@rginersWAN feammuniRatians Brajecclsy 6aN alse deechatiyminneiing several
channel s. The data server 18 bridges the gap between Internet-based and
possi bl y ex¢h@ngeaivesiablisbieoguounieaiione baiweentassandecanrdecipianiand raatively t h
associ ated the nobile device 12. The functions of the data server 18 nay

i ncl ude kdge ansunigphpverheadmhicht is nobdesirabledn wiveleasidetwerk daneraumicationand
protocol mapping and optimsation, for exanple. Al though the nobile device
12, the wiRurlhessomrgtowiekt pfrdyidechby infermgdioesayrceslsuchias 28 limargelyriangetpd fdr, t he
invention is also applicable to other types of nobile devices that may
request otrangrhissiohsevarbindied Xdhmdnzatiemtretiwbrkeceds nigsciisnlnbese,aL
comuni cation |ink bandwi dth tend not to be as |limted for desktop conputer
systens doclménte dare oriativelyakrgenahd rshoukisbé woniprbsded fbetrarmisyivh wweel ess

conmuni cati on

wireless communication channels. The data server 18 bridges the gap between
Internet-based and possibly other information sources 20 and the wireless network 14
with associated the mobile device 12. The functions of the data server 18 may include
address mapping, content transformation and verification, and protocol mapping and
optimisation, for example.

Although the mobile device 12, the wireless network 14, and the gateway
15 are shown in Fig. 1, the invention is also applicable to other types of mobile devices
that may request or otherwise obtain XML documents. Proceésing resources and
communication link bandwidth tend not to be as limited for deskiop computer systems
and wired communication links as for mobile devices and wireless communication
networks. However, transcoding of XML documents as described hérein not only

reduces the size of data, but also makes a parser more efficient and easier to write.

Reduced data size proVides for faster transfer of XML documents via wired
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net wor ks. However, transcoding of XM. docunents as descri bed herein not
only reduces the size of data, but also nakes a parser nore efficient and
easi er t owariBies757 Reduced data size provides for faster tramgfae/o0of78 XV
docunents via wired -10 WO 03/046757 PCT/ CA02/01778 connecti ons, whereas
si npl er and nor cient .parsers, sim.l make deskt o conp system
sof t war e 88?)”?%'8?? oWberz?ﬁa SA’E’? b g m(%ﬁ g?f eqﬁf%ﬁ’fﬁe%%@"%rf}’pmagsﬁj‘%?%@ easi er
to devel og Therefot : shou gc? eC| a ed t d@gaﬁt t he (s%sterps

met hods  AR%PH 915385 ﬁ@r%‘? %)?pB gu FHE")éé? heﬁ pemMet ¢l 'ﬁaU\?r}Sed or
wireless communj on_syst ens VI ces. rn| ng now to Fi

orbod: menESTFT BREVEApentER ot FISPA BoeAPPiesietit War te-pipiems asd Hidsis:

di agram i I | ustrati Ig internal elenents of the nobi I e device 12 and data
server 189ggcribeq. h@ SinMsManolh iMplemented int ganjyagtions dfithewired PhAVIRIRSS
protocol translator 24, a connection handler 26, a transcoding system 28, a
code book COBYEINGRIGN Sysemsandsiayiceser vi et 32, and a code book builder 34.
The nobile device 12 jncludes a comunication subsystem 36, a software
appl i cation 38, a VBXWNOpaowde Figo2, am eapisidiment ohtheaindertionsnill aow be code
book system 44. Al though not shown in Fig. 2, the wireless network 14, the
wi rel ess dagarinerk Figa2domybladk diagiamtilustrafing ingersalcements of fhe mobilesdamislel  as
any other intervening conmunication |inks and networks via which the

mobi | e devVR@adidatasengatl8 ofdrig.et. A8 shownminiig &, dhe katzesdreant8leslugrataed
generally as a wireless transport 22. Those skilled in the art wll

appr eci at prdatbedl trahglator 24) 2senrtections pamdler2b, adranatadingslystem 28pa esdenihookany
system whi ch provides for comruni cati on between the nobile device 12, which
oper at es wydtbmrBOaawode besk sewiwB2, aratd coterttoktiuiiders8dd ThHeendiileadesvizevier 18,
through one or nore wired or wirel ess conmunication |links or networks. It

shoul d t hincifdes@ deenmunication subsystem 36, a software application 38, a WBXML parser
40, an application handler 42, and a code book system 44.

Although not shown in Fig. 2, the wireless network 14, the wireless
network gateway 15, and the WAN 16 shown in Fig. 1, as well as any other intervening
communication links and networks via which the mobile device 12 and data server 18
communicate, have been designated generally as a wireless transport 22. Those
skilled in the art will appreciate that the wireless transport 22 is intended to represent
any system which provides for communication between the mobile device 12, which
operates within a wireless communication network, and the data server‘1 8, through one
or more wired or wireless communication links or networks. [t should therefore be
apparent that the present invention is in no way limited to a communication system such
as the system 10 in Fig. 1. The systems and methods described herein are not
dependent upon any particular communication networks or protocols.

In the data server 18, the protocol translator 24 performs any necessary
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apparent that the present inventionis in no way |limted to a communi cation
system such as the system 10 in Fig. 1. The systens and net hods descri bed
her ei n arwoOrdm467dependent upon any particul ar communi cat i ®QTrEX00O1KS Or
protocols. In the data server 18, the protocol translator 24 perforns any

necessary, -11- . 03/ 046757 PCT/ CA02/ 01778 .. transl gtion, between

pr ot ocol s"agéaﬂ%P%ﬁwf? gf’lso'ﬁ%eo(/ﬁﬁ"m{%“%wé vgﬁ\,ﬁpemfgﬁe ARYIERJIR t he
W reless tran rt .22 over a link 35 a pratocol s used for comruni cations
W ih the HPBIHRE RS IRERstes B agR S5 R R ar I KT ok S

cont enpl at eg eg@odi nent of the invention, the data server 18 conmuni cates
with the WihdhendormatigRsgyice Ahth qaaMpRiggtiosslinis 1 glnsnecgantemaplpisdpr oxy
Protocol (IPPP), a proprietary protocol devel oped by the owner of the
present appbedimendof thadpendiopnihecdaimaarelt 1 sommunicates withdhe ovirelessr ces
may use pertext Transfer Protocol (HTTPR or Transm ssion Control

Prot ocol {raugnort 23 pvesihgdink 35| ysinthso-sallps 5y Broxy diretogele(IRRR: aropkatant he
data server 18 and the wireless transport 22 and between the data server
18 and t herotee devalopashbyshe pweerzd theqrresaid applisations whetsastirecaiamanisationer 18
are inplemented at the information source 20, then the protocol translator
24 may nowithénfermaiionsourdes mayliselityperiexilTyanaier Rrotooet(HTAP) lvahtinemisaidn
comuni cation link 21 and information source 20. In an integrated system
i n whi ch CloetrdRratosel (T€P)118r example s b theasarde pirdtbcdhareiuskd bebtdenrthe daiace 20,
where the information source 20 provides renote data access and

t ranscodi sgrveen 8iaresthef wirclessutrahsport B2 anadnbetokenth Hais senveern8alnd the t he
i ntegrated system However, in other enbodi nents, connection handler 26 and

possi bl y frfisriion Gonrec20, @n thahectsrss ¢fnbé datoseryer 18 adi ifdpismedrited ¥pie of
connections allows the data server 18 to simultaneously handl e and process

ggm ggts f deAmeaioh @arcel 20, GigiBthe PRots Ol te@slatdr2a gy net Betegungd.- based
- Fig. 2 shows only one connection handler 26, communication link 21 and
information source 20. In an integrated system in which the data server 18 is
associated with the information source 20, where the information source 20 provides
remote data access and transcoding services, for example, the connection 21 is internal
to the integrated system. However, in other embodiments, connection handler 26 and
possibly further connection handlers (not shown) for different types of connections
allows the data server 18 to simultaneously handle and process content from various
information sources, including Internet-based sources.
Connection handlers such as 26 are intermediate objects that have the
ability to process content from inbound and outbound connections to a data server 18.
The particular connection handler(s) in a data server 18 can preferably be replaced and

customized or additional handlers can preferably be added to a data server 18 as

needed. A connection handler can optimise not just information content, but also a
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Connection handl ers such as 26 are internedi ate objects that have the
ability to process content frominbound and out bound connections to a data
server 18woO 03logs7parti cul ar connection handler(s) in a dat 23arAaen1718 can
preferably be replaced and custom zed or additional handlers can

preferably be added to a data server 18 as needed. A connection handl er
an opt i nteBTHRicaTon pratdedly Far PTG RO reobBrdraanalid BaB i b6egh 77
PCT/ CA02/ Q1778 .. comuni cati on protocol,  For exanple, sone requests that
woul @ nor 1 TN9DE SBURE 120 (SUER S5 BRILESHIRY: % BAIPNQTEL EIRYRS FSOUGHRE Mot a
password) may he resol ved %,t,he connection handl er, 26. This instance of a
brotocol  BPUIGHGRNRBNCE AR dHisNSi8BOR Sl R BE0I00YRIITjSatigh Gap skt s&oBiEthr o
wireless friendly by reducing the anpunts of traffic sent over a wireless
t ransport Pty oPretaeslsi tp deqroiccureless frigagiy by redusing e ameunds ptisafic sent

w rel ess network bandwi dth constraints and |atency. In the case of a

deskt op cOYRSA diirelpgs teamspar 22stacviobile slerigs 1@ thereby resbicing Beafiestsiofl a
gateway such as an Internet Service Provider (ISP) systemor Application
Servi ce Priolege neiwsspharguidinsanstipiatpansliatRncyn i nterface to the data server
18. Where a data server supports both wired and wireless clients, different
transports and prdodedicase ahgldeskiop compulebsysiem|(aoteshon)finsteachef thef f er ent
types of clients. Qutbound connections are nade froma nobile device 12 in
ordert o smobile davigetl®, angatewapisueh datan hternell BemwicedRronidde § SP) systemaom! e.
The data server 18 may receive connection requests fromthe nobile device
12 usi ng Applaatioe Seavicgi?ovideo(ASPsgsie mecouldhgropitie phiirgbdgioe tp thetdataser/EPP
menti oned above, although other protocols mght also be used. The data

server 1818hwhetstalald sdresr suppbns bothatiretamewiteless clizat) diffiepgnt transpurst ocol
and routing information provided by the nobile device 12 in the connection

r quetsh . and ptotedis trahslatord Bouta ps irpRnehestRe tHeodiffe@nstypes of Blfangs. di ng dat a

e Outbound connections are made from a mobile device 12 in order to send
data to and recei{/e data from Internet nodes, for example. The data server 18 may
receive connection requests from the mobile device 12 using a particular protocol, such
as the proprietary protocol IPPP mentioned above, although other protocols might also
be used. The data server 18 then establishes an Internet connection, according to
protocol and routing information provided by the mobile device 12 in the connection
request, and translates and maps that connectior{ to start forwarding data in both
directions. A filtration or transcoding process in the transcoding system 28 is invoked by
the connection handler 26 whenever necessary, based, for example, on the type of
content being passed over the connection. Such outbound connections and operation
of the data server 18 and mobile device 12 will be described in further detail below, in

the context of web browsing operations.

Inbound connections are used, for example, to implement a data push
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directions. Afiltration or transcoding process in the transcodi ng system
28 is invoked by the connection handl er 26 whenever necessary, based, for
exanpl e, wo Bles78ype of content bei ng passed over the comagatAocen1778uch

out bound connections and operation of the data server 18 and nDbiIe devi ce

12 will bed i rth detail, el ow.in the c xt . of.

b owsi ng. DI5GEkoh ST madbh dfi ke B Be g S sRtt wt%@a*l%wtﬁa il e

i npl ement _a dat a 13 WO 3/ 046757, PCT/ CAO nodel . .In this
oael |t nEStB 3 dae Toroastiton %) R bSO LG TIoG s iR
requests to f nf or mat j 4 as | t he case w,th out bound

connect i OHgscr&eg (ﬁ'&g\f@bﬁ\ﬁj %?‘beq 99‘5%véma&' HEFiang e‘%fﬂ%’énﬂ“’%go'@ﬁl%t on a
di fferent network dommi n__ than I nternet nodes. The data server 18 is

r esponsi bft&rs Grernet 'E@%%ng‘ﬁé’a fne@ivaled 8 despapsiRiedesbiigaing the Wisraetand Thus,
the data server 18 requires certain routing information to route traffic
to the pammlﬁﬁﬁaﬁtwasbgpr@atﬂlévﬂw mdat@asqvgn%reew%@qr@m rogting infpgpatigihe of
this routing informati on nust be provided the Internet node, such as the
i nf or mat | ¥hrouseiritie tothe pakigulargrekile c@vmd@e}s’n a pasteeperplions [t least sammiak
connection. The data server 18 may convert commonly known addressing
schenes sihihrawing dgermasionInpuss papeovidaediydhedmferngbpedsistich as therrfogsatianet wor k
address of an intended recipient nobile device. Connection handlers in a
dat a ser veourts 2Gshabiesunsraant ésidedsiablishcrsnbountmonaectiont Twarteda servénitBound
connection is requested, a virtual piped streamis established between the
nobi | e dewmayeobZerhndmtriomlyaprovopaddie ssingsuineotasauch as dineil i26P numibersdntonect | on
handl er 26 will be instantiated and started to process content for the

est abl i shiw approgite aireldse agtvwark talkddress o an tintenddthred!pbent 2fobile deaised on a
connection ' request, which preferably contains a reference to a connection
handl er name that r@ynnectiph fahdierstiy pedatd séivaf 18 endytiad stveanmh-Bagsd dthjectsgh t he

virtual piped streamand the |ocation

When an outbound or inbound connection is requested, a virtual piped stream is

| established between the mobile device 12 and the appropriate connection handler 26.
The connection handler 26 will be instantiated and started to process content for the
established connection. Loading the connection handler 26 is based on a connection
reduest, which preferably contains a reference to a'connection handler name that may
imply the type of traffic that would go through the virtual piped stream and the location
of the connection handler 26 that must be loaded by the data server 18 if is not already
loaded. The functions of connection handlers such as 26 inciude mapping Internet or
other information source-side connections and mobile device connections, forwarding
traffic between these connections, and loading and invoking the appropriate
transcoders on information destined for the mobile device 12.

Every connection is preferably associated with an instance of a connection

handler 26. This is true even for a connection that does not require that content be
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of the connection handler 26 that nust be | oaded by the data server 18 if
is not already |oaded. The functions of connection handlers such as 26

i ncl ude rmappBiogs7ENt ernet or ot her i nformation source-si decrameenti’zens and
nobi | e device connections, forwarding traffic bet ween t hese connecti ons,
and | oadin and nvo in he appr.opr.i ate anscoder n infor t|on

dest i ned P%? ﬁ ga%V?%@Bgﬂ% é@é?§aTB n% ??dﬂn§§gdﬁ€?%?%ga
associated with. an |nsta ce connection handler 26. This is true even
for a cont¥eTHFiNSAKCe r?grteag)é%‘?'? forpatigd 86’55@"&%'5%%” throughyigs \Wiglesss 757

PCT/ CA02/ 01778 rocessed by the data server for exanpl e when content
recei ved RBPRAR2 iThHISIYR@PS ng@mnd@nél?rmaraﬁp@aiew tl?@léﬁ“ﬁ‘ frwardivdgopor

transm ssion through the wireless transport 22. This type of connection
handl er f GP3RIERMYCEHE eipodifieationra th'%?%tera Akthavghtit mmama{fg repdjicatiens tsf

modi fication to the content, although it may nmake nodifications to the

pr ot ocol . tE=oprokacatj kg, C'Qﬂbsibosﬁ@"{"l%bn the @rhwllkﬁnprwmp thg gistingtign detwren

di stinction between the data or content (what the nobile device requested
or is bei e dEaP)cenient(wbaighe mebile deyientequasiagpe isdeingrenti@nddreprotesol
required to deliver the data). Connection handlers are al so responsible for
| oadi ng alfite Eweappersigndaoprerpionatrequiedtie delifer theedatapr transcoders, to
convert an XML docunent to WBXM., for exanple. In this exanple, if the

i nformati on sour ce @énmrestion Mandiersske atsouraspbnsible foe Sqamlivge ahd exetattngest
fromthe connection handler 26, then the connection handler 26 invokes an

XML t o V\B¥pprdpriatesconttat filfeve or fhassoders) td dunvertanSMiddo@insats teWwBXL, Asr
described in further detail below, an XML to WBXM. transcoder in the

t ranscodi rgamplgstianhid@xampls fift idetime rdfioncsoiir€n 20 retudar- XM doeQinehY in
replacing XM. tags and attributes with WBXM. t okens as specified in a code

book. The résponbé and radB¥birora &Y edtinetor! METISSBL tHey thd6orfRenGEharilel@ndl er
26, through the protocol translator 24 if
invokes an XML to WBXML transcoder (not shown) in the transcoding system 28. As
described in further detail below, an XML to WBXML transcoder in the transcoding
system 28 converts the XML content to WBXML content by replacing XML tags and
attributes with WBXML tokens as specified in a code book. The resultant WBXML
content is then sent by the connection handler 26, through the protocol translator 24 if
necessary, to the mobile device 12. The WBXML encoded content is smaller in size
and therefore can be more efficiently transmitted on a wireless network.

For previously processed types of XML, the code books are preferably
stored in a data store or cache 31 in the code book system 30 and can subsequently be
accessed by the XML to WBXML transcoder in transcoding system 28. The code book
cache 31 may reside in a memory component such as a Random Access Memory

(RAM), a disk drive or other store into which code book data may be written. In order to

conserve memory space, a least recently used (LRU) replacement scheme or other
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necessary, to the nobile device 12. The WBXML encoded content is smaller in
size and therefore can be nore efficiently transmtted on a wrel ess

net wor k. WoOro3p#@97 ousl y processed types of XM, the code POTIA00ETTS
preferably stored in a data store or cache 31 in the code book system 30

and can subsequentl|y be —accessed the XM to XML tran der in
Cranscod: TETEYY FeARabEmonh SN THY P UsSadRbing COHRPOPESRE® Bhou THssIe,
conponent _such as Random Access nor (RAM, a disk drive or other
store int 8OQKP¥HER eSﬂabﬁ'naa&W%ﬁ@%ﬁ@@ﬁ%%kﬁ)?@éﬁwwd ipdhr erche menory
space, a least recent|ly used (LRU) replacenment schene or other -15 WD

03/ 046757 3%(:%/"@%3’9%’@*?‘%“6@?&9\?” ﬁé@@#ﬁﬂm%@@@ gjkaskor degignated fehe code
book cache 31 by the code book system 30, such that the nost often used
code book §eHPANGE BRI OF Alorefinaneier data Steisd MRIBRIY algraenta Adletnsdively,
particularly often may al so be marked or designated for er manent storage,
or st or edSHEN eefisthaoks g’eﬁtar%@me@ta@rto h@ﬁr@ﬂye@lymﬁmayﬁmt@a@\ge geeerated yuch
code books that are expected to be frequently used nay instead be generated
by usi ngusing thededdwekpuildee B4 mdagiarest ior 2 germanen @odarimok aaste (boibok
cache (not shown), inplenented, for exanple, in a Read Only Menory (ROM,
t o ensur eshdwin), snpémentedefobexdmsplarie adResd Qi Menwory (ROMBttaessre that 4&hand not
erased or overwitten. The code book builder 34 can be used to build a code
book for aoge Bdks ate avaiaiie trathertataserest 8 asd notefrasehoeovedefittari.t i on, such
as a SyncM. nessage for exanple, 'which has a M ME type registered with the

World Wde Wb Considre cadebooWBU)lderrdd daabesusearto esiidadodg bpotolor ahy Xmtai | abl e
code book. The code book builder 34, external XM definitions 23 which

define t hdod(vhemrieaviray ai exteaval Xéferahoed efihition,asuthraat & iISyWelIL ohessagh fext er nal
definitions 23 via the connection 25 are described in further detail
bel ow. Thexanage, ok Isey ¥ IMIMBEpbasgicesed Mt the WollEWIEs Veeth CoRsombm €
(W3C) and has a corresponding publicly available code book. The code book builder
34, external XML definitions 23 which define the XML grammar for an XML document,
and retrieval of such external definitions 23 via the connection 25 are described in
 further detail below. The code book servlet 32 handles code book requests from mobile
devices such as 12 and is also described below.

In the mobile device 12, the communication subsystem 36 includes
components associated with communication functions of the mobile device 12, such as
one or more antennas, a receiver, a transmitter and related circuitry and modules (not
shown). The communication subsystem 36 may be different in different types of mobile
devices, and is dependent upon the particular wireless transport 22 with which the
mobile device 12 is configured to operate.

One or more software applications 38 may be installed on the mobile

device 12, including, for example, a messaging application, a browser, a data
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devi ces such as 12 and is al so described below. In the nobile device 12,

t he communi cati on subsystem 36 i ncludes conponents associated with
comuni cawoe/ofiaratti ons of the' nobile device 12, such asPCEMEA0017TTBT €
antennas, a receiver, a transmtter and related circuitry and nodul es (not

shown). The communi cati qn subsystem 36 may he different in different types
of nobi | eSYHNIY ',Ona?ﬂﬂﬁcé 2 ﬁ&&?ﬁaUBBHﬁlc‘@ﬁ@n’pﬁrﬁaﬁ%E‘FEF‘F’W'%P%S@”Q Panspor t
22 with WhichI the . nobile device 12 is configured to operate, One or nore
Sof tvare SHBHIRIGk: POME ohHies FolNare ARPUFHERS AHMERRASRAMFIca b, fos exarpple,

i ncl udi ng, fqr\@ixa le, a r_ressagi_ ng %pl ication, a browser, a data, -16 WO
03/ 046757 MBFIINEACHIPHBICAUGHUAEURTIS, WP PERRS SFS Svikenlocal’ dundiinpgyrusing
application, a task |list application, and a calculator. Sonme of these

sof t war e H9PIe dgvicenmasidentHses érirses spotishawnbier reeaivies ipyisand prgyidingsol ve
communi cation functions, whereas others may be "l ocal" functions, using
nobi | e de@HiPsts: dneethe priesant inyealidnde é@P'(QQbé teinephile devices 8@ a8 HYy Whighut s and
providing outputs. Since the present invention is applicable to nobile
devi ces sirsRivednformaijgn eententdoa rrmotainfoipationrsogtaessch s 8 theesample

I nformati on sources such as 20, the exanple software application 38 is
shown wi t hofiwarerdpplicatidre 38 denshowo awittoa linkldeythe emonBBunicationosigisystes 38XV
parser 40. In this exanple nobile device 12, a request for infornmation,

i ncl udi ngthaolgth frer WBREMbupareen_4@.atlorthis dXa)mplé anokdleashpvice, 12,sa pagwest foo t he
parser 40 by the software application 38 or its associated application
handl er 4hfovreation]inéladimgtal Wnifoirs Resohreed@onion ddiRld), fop ekdvaplkepibiphssadity e 12
froma renote | ocation. The software application 38 is thereby enabled for

recei vi ngpanér pObp iHY softwendiapglication 08 BRits asbociated AsplicQiorimridriderwismdsy st em
36. It should be noted that other software applications (not shown) may
al so i nt efmGrinatioh lis tdse EORNRYAdSHEIO tAB nsdbIe WelRE 12 from a remote location. The
software application 38 is thereby enabled for receiving and possibly sending
information ‘via the communication subsystem 36. It should be noted that other
software applications (not shown) may also interact with the communication subsystem
36, and the software application 38 may interact with other mobile device components,
including, for example, a mobile device keyboard or keypad, a diéplay screen, memory
elements, further input or output components, and even other software applications.

The WBXML parser 40 parses WBXML content such that any WBXML
tokens are properly applied and the content can be processed by the application
handler 42 on behalf of software application 38. Two types of parsers are available for
parsing XML documents: Event-based parsers and tree-based parsers. An event-
based parser is faster and consumes less memory than a tree-based parser and so

may be more suitable for mobile devices. An event-based parser reports parsing

events directly to the software application 38 through callback methods. Software

-17 -



36, and the software application 38 may interact with other nobile device
conponents, including, for exanple, a nobile device keyboard or keypad, a
di spl ay swoaaf4e78enory el enents, further input or output Pcarponent’s, and
even ot her software applications. The WBXM. parser 40 parses WBXM. cont ent

h th A k | lied and the, tent b
or ocessed “Bpical gt ESET v pafef B %@ﬁﬁéﬁaﬂ?ﬁwa@éz TR e at i on
38. Two t Ll.abl e.f ' ;
Event - basSHO baT CePRIT A ROl godarlis Rarsiig euoa, 1hs2baieaar bandies
mor e sui t 481548 Shampeldteuaclic ool ks 4 b8 Baop KRt FdBBrSe A ng
events directly to t h& ;of&/‘ga eeﬁg%i cation 38 through cal |l back nethods.

Sof t war e J27AN\AceE8IVE L 01778 applications that use an
event - based parser 40 ir(rgperrent the_parser's event handlers, such as the
0

appl i cati on handl erThee qakcache 4p it berpotilediavice code bapkpystemiddnliteand! er
42 is a set of application-specific callbacks that the parser invokes in
response the ¢asie bogktogche 33 in Beddalasevendi. mrydimisiemanied fva BAbbelkotbeche 45
in the nobile device code book system 44, |like the code book cache 31 in
the data Saiasiereigo whigh mew coqs konkstneay henwritterrud feom athickrpredatsly stoeade i nt o
whi ch new code books may be witten and from which previously stored code
books may code hopks enayl beAretligued: e pinatBije raplansieant sshemieher ofremmomngmory
managenment schenme may be used to |imt the size of the code book cache 45.
As descr iMasagamentschpame imayl e usastite limibite, sizs peihieaddde Hdvksmchedb. As
frequently used or expected to be nost frequently used, may be desi gnated
f or . per nadestribeticatanye, ipartichiar codd ébdoaskespechadly 4bose mosb freduéentlyaustidl dier ent
nmobi | e devi ce code book cache (not shown).

expected to be most frequently used, may be designated for permanent storage in the

code book cache 45 or stored in a different mobile device code book cache (not

shown).

When WBXML content is received by the mobile device 12, the WBXML

parser 40 is invoked to parse the received WBXML content. The parser 40 requests the

code book from the code book system 44. If the WBXML document is of a known or

previously processed type and its corresponding code book is stored in the code book

cache 45, then the code book is returned to the parser 40 by the code book system 44

and used to parse the received WBXML document. If the WBXML document is of a

type for which no code book is available from the code book cache 45, then in

accordance with an aspect of the invention described in further detail below, the code

book is requested from the data server 18 by the code book system 44, stored to the

code book cache 45, and then returned to the parser 40 and used to parse the WBXML

document. In one embodiment of the invention, the mobile device code book cache 45
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When WBXML content is received by the nobile device 12, the WBXML par ser
40 is invoked to parse the received WBXML content. The parser 40 requests
t he codewbmok4d7sDm t he code book system 44. |f the WBXM pdaaameii778s of a
known or previously processed type and its corresponding code book is

t d th he 4 he code ok eturned to the
carser 40 "By Imgn 20 soﬁﬁﬁﬁee&caae%ﬁn 680 o985 cade REOK S WBXM

docunent . e WBX e for which no code book is
avai | abl e'@q“@ S RRY dud rb?)‘ﬁj{geg%lf?efr%‘ the; Hé servend e hRveath feAufRdaspect
of the inyentiogn described in further detail below the code book is

r equest ed PEPEATING ONdhe JYR& 1 8ptware Appligatiop sieamsh Bk crresRanding aplisatian t o t he
code book cache 45, and then returned to the parser 40 and used to parse
the WBXM. hagdetdr e apriicatien ansiridreray isauesia code baek iiam themokianevicedevi ce
code book cache 45 -18 WD '03/046757 PCT/ CA02/01778 initially contains
only "per fagRheok sirmYdans transcads recaivad WWBXMbdiochmekt elgaesta intp XMequest s
any further code books fromthe data server 18 as they are required.

Dependi ngToks.tthe payper 49 asdfaprdieationppndisit42oeff@givalliccompisecr tresgamdifiong
application handler 42, the application handler 42 may request a code book
fromthe ﬁmjellneardeeim@iledwieeﬂ@okom‘ggslt@m@aer raneeodd ecaebedi WBXMABXIVL
docurent elenents into XM.. Thus, the parser 40 and application handl er 42
ef f ect i vedgcuwoenisits eccaver angina diMigdosysdrnisn Tine trivescodinigl systdavmag inkyde
configured to parse and transcode recei ved WBXML . docunents to recover

ori gi nal Kisktheqruseraios whéiecthe parsse 60 padorsyssiatirpaming and trishecoding, tor bbth par ser
40, where the parser 40 perforns both parsing and transcoding, or both the
par ser 40transhrédrelOapml the applivatib@hahdier 422 whateaheapplieatgrdneidr YR pefieid er 42

perforns transcodi ng. Mbile device processing of received WBXML cont ent
i s descri pafsdodlingdeMablie Beviesprocessing of received WBXML content is described in
detail below.
As shown in Fig. 2, code book requests may be made by the mobile
device 12 and code books may be returned to the mobile device 12 by the data server
18 over a different link 37 and using a different protocol than those used for information
requests and document transfers. The example code book request and transfer link 37
shown in Fig. 2 and the communication protocol used thereon provides for
communication directly with the code book servlet 32 on data server 18 and therefore
does not require protocol translation by the protocol translator 24. In alternate
embodiments however, code book requests and transfere may be accomplished
through the protocol transiator 24.
The operation of the system shown in Fig. 2 will now be described in -

further detail. Fig. 3 is a signal flow diagram illustrating the operation of a data server

18 in response to a connection request from a mobile device 12. As described above,
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As shown in Fig. 2, code book requests nmay be made by the nobile device 12

and code books may be returned to the nobile device 12 by the data server

18 over awoioBhes7ent |ink 37 and using a different protocolPCrian2oimose used

for information requests and docunent transfers. The exanple code book
shown, in. Fi

t kK 37 2 and.the. [ '
br ot ocol - & era°$[3?546érb%f£‘ ol e Qi Rue Bt ete e 18-U§@§%”§rr‘3{?a'cﬁ'?¢f{%§%ode
Cransi at 1 BNhe pREcqst bEedBrtvEpaft g sonar T AnG IV aR IR SouRBat TEHES
h : de boagk dt f hed gh th
prot ocol F¥ eepr&%wﬁﬁﬁﬂe%@c BRAgSTaR S ada e S Sw‘?sesm?ér%‘%m I
now be descrlbed_ in further detail. Fig. 3 .is a signal flow dlad'?ram

i || ustrat ih@ PHECYRRPRIPER] die Feaugsh mayr sRAcITY 1% CORNPGIOROBR A PalcWdinect i on
request froma nobile device 12. As described above, -19 WO 03/046757
PCT/ CA02/ BaTastion handipragsecigtas; with aidiffawpt piotasehiToaraion Whea infermatigaisver 18

using a protocol different than the protocol used between the data server
18 and i nfestueateddions g indermagion souige L9 bytthe dategervast via HPPR, for exasmple,
arrangenments, although the connection request conforns to a particular
pr ot ocol , atrwerswﬁn;éltommwme@leme 42 counlddretaronTT i pequsst, ifanobiledexice 12
connection handl er associated with a different protocol. Therefore, when
i nf or mat i thdaka sereejuds tcothnhuricatians iané yiavhiliTen oscmremles’()wbgchtctmfcnratsatoser ver
18 via HITP, for exanple, a request sent froma nobile device 12 could be
an HTTP r egothst pratbcotdhit| spedifies ¢ TR2 or tao I[HaTA comneetionl Baediemand dlaud &ns ar e
via HTTP, or a request which conforms to another protocol but. specifies
HTTP or aintéfpiieted bprike tdaten sbaadi @ asaard HTMBsreiyaesti Nl pratdend thayisiatoe 2dat a
server 18 as an HITP request. The protocol translator 24 translates
requests frapstatebeedquusid fomiahe aRbi@ delies a2 evhenec@ssReysary.
It will be apparent that Fig. 3 shows only the elements of the data server

18 directly involved in an information request and response operation. The code book

servlet 32 is involved in code book request management and is therefore not shown in

Fig. 3 to avoid congestion in the drawing.

In Fig. 3, a request from the mobile device 12 is received by the data

server 18 and translated if necessary into a protocol used for communication between

the data server 18 and the information source 20. As shown, the request from the

mobile device 12 specifies the type of content accepted in response to the request,

WBXML in the example of Fig. 3. If the request from the mobile device 12 is an HTTP

“get” request, for example, then WBXML may be specified as a MIME type in an accept-

type field in a typical HTTP request header. The protocol translator 24 invokes the

approptriate connection handler 26 and forwards the possibly translated request to the

connection handler 26. For an HTTP request or a request which specifies an HTTP
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It will be apparent that Fig. 3 shows only the elenents of the data server
18 directly involved in an information request and response operation. The
code bookwogewd7ér 32 is involved in code book request nmamagam®an1E8d i s
therefore not shown in Fig. 3 to avoid congestion in the drawing. In Fig.
3, a request fromt bil e deyice 12 is received by the data er 18
and transP%r@(‘f{'??o @i@ggaw;‘/eqt'ﬂ{%aag'spﬁl%&iﬁ?@&@ﬂ”%‘f’x@aﬂﬁlﬁ?ﬁaﬁéaﬁﬂEﬁtf et ween
t he data server. 18 and e information squrce 20. As shown, the request
from the SHblscen Habilel T opernengicES8 isd sonte incbiet taiaiouniyan
response to the request, . . in the exanple of Fig. 3. If the request
fromthe RYBF? 20 | {Q%%egtpqvg%@ﬁg.ﬁ%mlch &y Popgighyber ‘%'feGF CRUNSRIMINEOT QNgen
VWBXM. may be specified as a MNME type in an accept- type field in a typical
HTTP r equ@sMOrRRRIWPIK earmesiiiso ddie 'E“I%Hﬁéil'cﬁﬁﬂur@2 AY é&exmplea%aa\(ﬂh ate
connection handler 26 and forwards the possibly translated request to the
connect i ofeManen ethensgystery configuradio beaeressibler thgpughdhe dntegt.ch speci fies an
HTTP -20 WO 03/046757 PCT/ CA02/01778 connection or HTTP connecti on

handl er, the invokddFitRnbetmehilerignigedR specifies WBXMITas an aspeied oenteaindl er .
The connection handl er 26 then sends a request to the information source
20 vi a cobmeciHoueven tigpgta seyverviBioah trangcqrssrsicbived KdMLlacatitermtdnto Y6BXBAEL | on or
one or nore network connections. The information source 20 nmay, for

exanpl e, bentantesbeptedbydhe mobite devicesiZSarehmaptifereforesidciude Kb Lanstesbsofbdre
through the Internet. In Fig. 3, the nobile device 12 specifies WBXML as an
accept ed paossitEyin additoe toHMBXMIE as bhacdegitad semtert typ8inciae réquesssa¢o thecei ved
XM. content into WBXML content accepted by the nobile device 12 and nay

t her ef or einfornlatide s¥dlcei20s tie db @famplé sheas Bi Figy3, itite Addiest sent from thBdMa as an
accepted content type in the request sent to the information source 20. In
t he exanps&vehtdundutesitibth XML Bed VeBXIS tassadtieptddodBritéie tAsds2 This type of

request may be useful, for example, if an information sourcel 20 cannot transcode XML

data into WBXML data. The information source 20 may then return XML data instead '

of WBXML data in response to the request from the data server 18, even though the

mobile device requests specifies WBXML as the accepted content type. Where the

data server 18 is not configured to include additional accepted content types in a

request to the information source 20, the information source 20 may nonetheless return

requeste.d content in a content type other than those specified in the request, orinstead

return an error or failure message indicating that the content cannot be provided in an

accepted content type.

The information source 20 returns the requested content to the connection
handler 26 as an XML document in the example shown in Fig. 3. The connection

handler 26 passes the received XML document to the transcoding system 28, and in

particular to the XML->WBXML transcoder 74. When implemented as software code,
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server 18 includes both XM. and WBXML as accepted content types. This type
of request may be useful, for exanple, if an information source 20 cannot
t ranscodewiMB/o4cfat a i nto VWBXML data. The informati on sour ®ETAM2AY778 hen

return XML data instead of V\BXI\/L data in response to the request fromthe

dat bile ecer cifies \BXML as
the acoeplisyaaid eve??%y%&go WP Reem e birfo Bander B8 ot baftatied o
| ud dditi t t to the information
our ce. 20 HRE {EPRTHEERGhOL Ea AL SatiRs  fie e e aRee avwce?@quested
t ent t th cified in the regu
‘netead return an &% sﬂ%&n@%’d@ 9v%9w@%@§§§%iﬁﬁa%e'aqqdﬁg74mvefmg Aot
cannot be I‘OVI ed in ccept ed cont ent t){ . The information source 20
returns tR/BdALY %Eefséﬂt e %SetdeRQ'i‘em@BPiH%@q hin hEAEPYRr eglekookn
docunent in the exarrpl e shown in The connectl on handl er 26 passes

the recei ¢BHE RRPK er1EnEhen ihe Q%%S?Wﬁhﬁ%é@ir?fgc%b keI XML paesi cul ar
to the XM.->WBXM. transcoder 74. \Wen inplenented as softvvare code, -21

WO 03/ 046 785h peXMEAYRe Doy whichithrceryeapopding coda bagks aye neﬁv@m@ulyl@jor@d frher the
connection handl er 26 or transcoder system 74 upon receipt of the XM
docunent fheaachee31 Andiypesitoal hayerheenawevipgslyl prpessrtiby hevdata shevexiB- >WBXM
transcoder 74 converts XM. tags and attributes to tokens, based upon
mappi ng t &achscede dHopkirini thel sachwdd lisoddentiffed anshdan bbeketriybe Bingra t he
data server 18 stores code books for "known" XM types, such as XM types
for whi chcotrespandiresigentiien gvhicidea dokexaamde, foeranmmique XML publicidentifier thee cache
31 and types that have been previously processed by the data server 18.
Each codenboodlly appdaes dtaaHBOBTYPE stdentent iofd walid XMb doeument,iceUBL thai ng a
corresponding identifier, which may, for exanple, be a unique XM public
i denti fi eallbdsatetrieval of an externally referenced definition as described in more detail below,

a MIME type, or possibly a further identifier associated with an XML document or

document type. In the example of Fig. 3, the returned XML document includes one or

more of such identifiers. - Using the identifier in the received XML document, the

transcoder 74 requests the code book from the code book system 30. If the required

code book is stored in the cache 31 (not shown in Fig. 3) in the code book system 30,

then the code book is returned to the transcoder 74 and the XML document is

transcoded into a WBXML document. In the example of Fig. 3 however, it is assumed

for illustrative purposes that no code book is available in the code book system 30 for

the identifier in the XML document returned by the information source 20.

When the data server 18 receives a valid XML document of a type for
which no code book is stored in the cache 31 in the system 30, for example when the
data server 18 has not processed XML documents of that type before, the code book is

generated by the data server 18. The code book system 30, upon determining that the
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normal |y appears in a DOCTYPE statenent of a valid XM. docunment, a URL that
allows retrieval of an externally referenced definition as described in
nore detawbD Bk a M ME type, or possibly a further i deeTidAo01778
associated with an XM. docunent or docunent type. In the exanple of Fig.
3, the returned XM, docunent includes one _or . nore of such identifjers.

Usi g t he SRR eptepors PREAAIRER YL seioad cuirdinn infate = Gadeihosh buld b
requests the code ok fr he code bogok system 30. If the required code
book i s sif@r“é’d’e?bﬁOEﬁH"Q%@%glréﬁC?‘ﬁ%go‘ﬁi?m&ﬁei fﬁfrg%veéﬁqeﬁcftm@n@éa%f'w&@k
system 30, .. then the code book is returned to the transcoder 74 and the XM
docunent PhthegrajpmapusRel infial decypsinirem eithas ap embgddednelehawntoeaxiemgl 3
however, it is assumed faor illustrative [ourposes t hat no code book is
avai | abl e (33 soREcecRfgiMb Halindipns.e hheoexternal sqiice ab XMLt definitianst3gemanbe
docunent returned by the information source 20. Wen the data server 18
recei ves &mparied agDersengri Aype PetnitigndFservahiferexample feDhBdga fosmal or ed
in the cache 31 in the system 30, for exanple when the data server 18 has
not pr ocedssatipiam, iaed\ilnbeciaraiont Siatax, phe nsetianlar, typeef dentndnbolt sets out
generated by the data server 18. The code book system 30, upon determ ning
t hat the Wwhith nAMESIINOAESTSTUreCRNGEORI0IT 7 Bartice n doeumerd dgpeb ddildocsmeots
available in its cache 31, will then initiate a code book build by the
code bookwhishlbdéng3d a pahicutw tpelzoalusedned seme BT D mercorstascted atebearhgd inon or
definition of the grammar used in that docunent from either an enbedded

(not showa)onsistenrt ardanforgriziy maanec dn ahotkbt paksibia etbodisnent ecomiedtioal
source of XML definitions 23 may be enbodied as a Docunment Type Definition

(DTD) ser vkrigméspaces ang ercodindBdReirsandydimpidmerd @souidetdf erterndl défivlitions
Decl aration Syntax, of a particular type of docunent. It sets out which

nanes and2st Exeindl eeseriviions obdéihitiohsadf RMLL drasindlr cele alsatsplivin® métible
docunments which belong to a particular type and use the sane DID are
const ruct ggurasslan@eshyi fBrmats. In some XML documents, a grammar definition may be
embedded into the document itself, such that the definition is extracted from the
document. It should therefore be appreciated that the present invention is in no way
dependent upon a particular type of document definition. The techniques described
herein could be adapted to use one or more definition types, such as DTDs, schemas,
and other document definitions, including both currently known and future definition
types. In general, an external definition defines a set of valid strings that can occurin a
document.
In Fig. 3, if the transcoder 74 requests a code book that is not cached in
the code book system 30, then a definition for the XML document is requested from the
source 23. Although the definition request is shown in Fig. 3 as being handled by the

connection handler 26, a different connection handler (not shown) may instead be used

to retrieve a definition from the external source 23 if the information source 20 and
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a consi stent and conformant manner. |In another possible enbodi nent, a
conbi nation of nanmespaces and encodi ng schemas may i npl enent a source of
ext ernal wefmfid7sons 23. External descriptions or defini PICarA0017%B/L
granmar can also be split into nmultiple sources and many formats. In sone

sl 1. SOEMiNRso e 2gers wrtiCuled e SRtmibiealns Gund plsereds t@ﬁwﬁ’ T shoul a

therefore b rec t hat t res tion is i dependent
upon & pafPieqp bw{? 88 e posHE o A e o O CRRHARales Bkeas pbed
herein could be adapted to use one or nore definition t such as DTDs,
schemas, MYEeYE H@?gﬁmmﬁﬂurﬁe&a%ﬁ'?%wa m?dlnt}j@ﬁﬁowmrﬁg'@u?r%ﬁfqm%ovm
and future definition types. In general, an external definition defines a
set of vaFPptniten mﬁé?‘atr %esgeg{rq;@ all exiemnal sorse sHehas 23 usirg Jor exampfe, thee
transcoder 74 requests a code book that is not cached in the code book
syst em 30 /denfider agsaeiriediviindhe repeiver dlogwnerfo Earamexteraaldajiniion seurce susht he
source 23. Although the definition request is shown in Fi 3 as being
handl ed b@stdde ancasisiess pothensawite 23 x8ay alsgilyer E&qelﬁedcd'ﬂillﬁsagfﬂr@ﬁs sawld ke (not
shown) may instead be used to retrieve a definition fromthe external

sour ce 23supplieddyithe infammation souteecz0 Bith thedXML 2B cVIDe0B/ Addi@3sesHATOIRAOR/ 01778
definition source 23 are configured for comuni cations using different

pr ot ocol s moréextetmal elefioitikn Isoitcee 233 ayralsodues stiotddyor thec dathi sguvee d 8f ofhedi r ect
comuni cation with one or nore external definition sources 23, such as via
t he |i nk 2bfirtawetievaFpgpcess may peasimplified ddieren & tURINfroraywheh 4 deafirdiddrechrf r om an
external source such as 23 using, for exanple, the identifier associated

with the becelrieest Basedrsta ddoumend typetigsrtifibr wahden the@ods GObK €aches Theas 23,
an address of the source 23 may al so be required. This address could bé

suppl i ed Bymbhideritifiéois tdn Wedo vEdiRsPE codd BodkTionie chelelbitoRisysidadBoaasres for
e to request a definition from the external source 23.

When the requestéd definition is returned to the data server 18 by the
definition source 23, it is used by the code book builder 34 to constru.ct a new code
book. The code book builder 34 converts the document grammar definition into
mapping tables used to transcode the received document type into a WBXML
document. The new code book is then forwarded .to the code book system 30, which
returns the code book to the transcoder 74 and may also store the code book in its
cache. The new code book is then used by the transcoder 74 to transcode the XML
document into a WBXML document.

WBXML allows some identifiers such as the public ID in a valid XML
document to be encoded as a text siring as well as an integer, normally for well-known

XML types such as Wireless Markup Language (WML). The document type identifier

used to index the code book cache in the code book system 30 could similarly be
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nore external definition sources 23 may al so be stored on the data server
18. The definition retrieval process may be sinplified where a URL from
whi ch a owbDiogiogé76h can be retrieved is used as a docunentrCryp@22iodestifier
to index the code book cache. The sane identifier is then used to request

a code bo 0 d to reque ef|n|t| nfrom
the exter g?od;eg @'"E@ge%%ﬁ%g&ﬂe&wﬁ@@- g%‘f‘{'ﬂ?’{t gﬁ] S\é’B%ﬂ'u " the
data server, 18 definifion source, 23 IS use ode book -
bui 1 der - 3icgatfe ehgedeianBles FpsgaR o Hnanealad NATGler Bl Vileh RS Matonver « s
t he docunent grammar, definjtjon into bl es use transcode t he
recei ved 8d€ L oVAE tge\ﬂgmnseﬁéﬁg@ﬁ&méﬁéaw&gﬁe B§ 0080t hen
forwarded to the code book system 30, which returns the code book to the
t r anscodelranslaignad RRYOHNS BNk heressaPretogel trnslation oniae responge antheendsy code
book is then used by the transcoder 74 to transcode the XML docunent into
a VBXML dHteugepansegida mabiledeviecnhe Theddentfies nsthe regporse sert tpiiis mebilep i n a
valid XM. docunent to be encoded as a text string as well as an integer,
nor mal |y fieYicei? is yseey thxmobils gevice dié o epdrianerae eauedigpe pooiaionRaging WiL) .
The docunent e identifier wused to index the code book cache in the code
book systhW(E?/ ludaceingnt, s will e desgribegDiroitbasdstail belMCAG 2@ @188 beencoded
and included in a transcoded WBXM. docunent. The WBXM. docunent, i ncl udi ng
t he encodpdsdikle e configure the gris setver d 8tsheh tmimesponees tratheneobil2alevidki éh
formats a response and forwards the response to the protocol translator
24. The pawtfooohtted byathslpaotocol2énplatdr @dimstean/ofiibe astb@ropnpectiondandler 26s! at i on
on the response and sends the response to the nobile device 12. The
i dent i f i elThé nonrectioebpodiee2&beh handliehrequedtiresponde vperatidrs hetwesreitie gt he
nobi |l e device 12 to retrieve the correct code book for parsing

server 18 and external systems such as the information source 20 and definition source

23, and the protocol translator 24 handles communications with the mobile device 12.

In some cases, the XML document returned by the information source 20
might not be a known XML document type. Those skilled in the art will appreciate that
although XML documents may use external referenced grammar descriptions or
d.efinitions such as a DTD to describe the markup available in any specific type of XML
document, not all XML documents use such external descriptions. Provided that the
rules of XML syntax are followed, a so-called “well-formed-only” XML document
effectively defines its own markup by the use and location of elements instead of a
formal definition. Other “well-formed” XML documents may also include an embedded
definition.

If a well-formed-only or well-formed XML document wifh no external
definition is returned to the data server 18 by the information source 20, then a code

book is constructed as the XML document is processed by the transcoder 74 and stored
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the WBXML docunment, as will be described in further detail below It may
al so be possible to configure the data server 18 such that responses to
t he nobi Iwodewiee7 12 are formatted by the protocol translpaTarAo241i7ast ead
of the active connection handl er The connection handl er 26 then

26.
handl es r st/ rati n_ the ta .server and
external - QLB TRRRETRE" B AR O S e SR BndS Bl Fhia PR el co
23, and the protoc transl at.of, 24 ndles co ni ¢catjons  w t he nobile
devi ce 12?”(’%@%&%@5899“'?%’3’ CRESCRIENE grngT[Tﬂlf‘ﬁioorb@'et e ivw"d? Aeten
source 20 ,m not known XM docunent type. Those skilled ip the art
will appré& n&%ﬂttqq]%rtatﬁgquf%@&aﬁo%regoﬁ Hﬂssa%elqé)é( thg fransceder &4 Adhced
granmar descriptions or definitions such as a DID to descrijbe the nmarkup
Svai | abl e SHRSSEHSME RS Tances oh e amiatad dhoaiihuie areiskenkpd HpnodBisdRkat s use
such external descriptions. Provided that the rules of XM syntax are
fol | owed, 255'gBMea} IRy a'W/ﬁé'rfPﬂF%cf decmeant yith Riyemhsgdag Aefinitien, dhe defisitiondef i nes
its own markup by the use and |ocation of elenents instead of a fornmal
defi ni ti ofXtrastadfromdhe- degument axdL Piyidedeiet thenggdeboek i ilpeidd4 iy drebedded
definition. If a well-forned-only or well-fornmed XM. docunent with no
ext ernal lr@eseasier Vén A epdedrogkisan then hehgenssgiad substentially asydespibedgboveat i on
source 20, then a code book is constructed as the XM. docunent is
pr ocessed Alipmatively.rthadengeeder ¥ 4diself snay exdract 28d pyse H0rBIEIIsRCIEfiaon/ 01778
to the code book cache 30. Since no formal grammar definition is available
for a wel lassifjoitoleds dmtagsXiviheddenument, andreslditbd eedudtakt tag-tgdolemahapbitigio t he
fly". When a new elenent tag or attribute is encountered, a token is
assi gned Ihe ¢dre hooknscbda. 74. Any subsequent occurrences of the sane tag
or attribute are tokenized using this token assignnent. For a well-forned
docunent with an ernbeseaygbedef XMLidoaomehisdnalefd o DOCMYPE statement and thus

no public ID, so some other unique identifier is preferably generated and used in the
code book cache 31 and the WBXML document. This generated identifier can then be
used by the mobile device 12 to determine which code book to use in parsing the
WBXML document. It should be noted that every well-formed-only document or
embedded definition may define elements and other constructs in a manner different
than any other document, such that a generated code book and unique identifier may
be associated with a particular document instead of a document type. Therefore, each
time such a document is réceived, a new code book and identifier may be created.

In order to ensure that these generated identifiers are different, it may be
desirable to use an identifier generation scheme that is dependent upon the content of
a well-formed-only XML document, a document with an embedded definition, or an
embedded definition. For example, a hashing algorithm could be used to hash the

document or definition content to generate a unique identifier for each different
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extracted fromthe docunent and provided to the code book builder 34 by the
transcoder 74. A code book can then be generated substantially as descri bed
above. AvOafai7TsVel y, the transcoder 74 itself may extra®CTand2p#i’se an
enbedded definition, assign tokens to tags in the docunent, and add the

| tant tag-tQg-toke i.ng to the code bgok cache 31. These t f
XM docunA el A, HETHE SRl ag heraenareied HEES THBTRAT 25SPpRiedh” s orre

other unigue identifier is preferab enerat ed and used in the code book
Cache 31 SHA thBBsEoRY SRR SO UGB ATSh B X\ APRTIBR! W PRHERG e
used by the npbile device 12 to determ ne which code book tg use in parsing
the VBXMNCHGEGmeifr. examBlgoufeMBe CABPEAIOM P! & MEbilR| devics Hdentiiar.y a
docunent or enbedded definition nmay define elements and ot her constructs
in a mannEdugsyrespeiie sasfign iggryiifige, gBd adigra stamp, of ciearpsiand/jeepoased code
book and unique identifier may be associated with a particular docunent

i nst ead o@”ﬁercﬁ%%rﬁéﬁ@m%éde”ﬂ%@fr genarationeseliemas witl alse he Apperantia thasse
received, a new code book and identifier may be created. | n order to

ensur e t hakilechinsBeqrhandtasdbucheieiconsideregrio ki witkindhe scope whihebpreserisi r abl e
to use an identifier generation schene that is dependent upon the content
of a wel Inveotiore dHeshipg XiVe dbsomephts, mearetioa iteistrativiet éxasmple rob ede gdssible
definition, or an enbedded definition. For exanple, a hashing algorithm
coul d be osdtbd for Fkestifiehgenedaionnertte particlédi identifien geperadon stiengensediise a
unique identifier for each different -26 WO 03/046757 PCT/ CA0O2/ 01778
docunent . prisferablywhosee bt chnfigurerbsioth thhisw deneyated iddntiflewillng thebameedsi on
associated wth the request/response operation through which the XM
docunent waapidehtifier associated elith dikngwn XML §panDiierwise egawred dlenifierafaya
nobil e device identifier, a request/response session identifier, and a
time stanpotehtidlliyeaccessi®s incanedt@bde 8ssiemns 8 -known document type instead of a new

code book generated for an unknown type.

The WBXML specification also allows literal encoding of tags and
attributes.  Therefore, as an alternative for transcoding well-formed-only XML
documents, only global tags, such as start elements and end elements for example, are
tokenized. Othertags and attributes are then maintained as literal in the encoding, i.e.
not tokenized. This saves processing time of token assignment and code book
generation. In some circumstances, this may also be a viable alternative encoding
scheme for documents with an embedded or external definition.

If a well-formed-only XML document has a MIME type registered with
W3C and has corresponding token tables publicly available, then a third option for well-
formed-only XML document encoding is to use the code book builder 34 to input the
token and tag pairs and generate a code book “off-line”. The generated code book can

then be temporarily or permanently stored to the code book cache 31 and used every
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O her dat a-dependent identifier generation schenes will also be apparent to
those skilled in the art and as such are considered to be within the scope
of the prweani467snventi on. Hashing of a document is nerel ycarcAokbugsrati ve
exanpl e of one possible nethod for identifier generation. The particul ar

identifie i,on sche refera 0sen o nfi gur such
that no g Wg %Q@EFBEWPF?H@%Wﬂ'EIH@?E a%’begg E\‘@Cqsﬁemlﬁglﬂe%’é‘gci at ed
with a knpwn Q herwi s enerated jdentifier potentially
access anBPd{:"SIF\{L aéc%/'J? thEB g‘? bQOEI‘FBG\WP §6cﬁ§eﬂ?°%eyb'§'“ﬂr%¥’@éooro(?thﬁr new
code book ggnerat ed for an unknown t g& The WBXM. specification also

al | ows | i REFSS #RELWNIGY tetenitables fydh 'Mﬁttsm gke avpjjablemag tiae idgatitigy may
alternative for transcoding well-forned-only XM. docunents, only gl obal
tags, sucRAvantagepuslyetiariiycodakgokand @‘@ﬁéﬁ*@'@ r@*ﬁﬂ@)@@ﬁfﬁt@nsare t okeni zed.
Qther tags and attributes are then maintained as literal in the encoding,

i .e. not tokenizedysteinsasdnsihosseceerdinggjo theiavettionsrarsuppert Ghfasmedand
code book eneration. In sone circunstances, this may also be a viable

al ternati %éﬂedmmem@s as whbnikisfsometioesipoasisletd tleannpanidddddcumenishasinal
definition. If a well-fornmed-only XML docunent has a M ME type registered
wi th WBCclaad thasll-barmeels fon rdampletiidonme clasihe tagsiare imissingifrarinltbddecunidren a
third option for well- forned-only XM. docunent encoding is to use the code
book bui | dae X3AL-+W BXdUtirankeoder Gk emayaivdmabsughaXivis dancdmgeisesodhat thegake book
"of f-1ine". The generated code book can then be tenporarily or pernmanently

stored t owelidoromaticbdfomkcarmettimg3derand WBXldLevery -27 WO 03/ 046757
PCT/ CA02/ 01778 tinme an XM. docunment of that MM type is transcoded. In

this case, M M tyminc®idbde boeksigeneratedfor ivalieisrrhed-bhly Xmdeddeaaieneaehe 31.
As above, using a URL or other address from which token tables for the
M ME t ypedasgmamai wighletntgidbb eddiiflRibhs frh®f bBBdifferent for every document, it is
'possible that a mobile device would always have to request a code book whenever a
WBXML document corresponding to such an XML document is received. Therefore,
there may be little advantage in caching such new code books at a data server 18. This
type of code book could instead be included in a response to the mobile device 12 from
the data server 18, for example by prepending or appending the code book to the
WBXML document. This would prevent using significant space in the code book cache
31 to store such one-use entries, but would. not necessarily involve any performance
penalty, since these code books would otherwise likely always be requested by a
mobile device 12. Including such code books with a transcoded document also reduces
loading of resources associated with code book requests.
Instead of custom-building both software for the data server 18 and

software applications for the mobile device 12 to operate only with certain specific

known coding schemes as in known systems, the code book cache 31 is accessible by
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advant ageously sinplify code book and token table retrieval operations.
Systens and nethods according to the invention may support "ill-forned"
XM. docunwotos/oasswel | . It is sometinmes possible to cl ean ®koTAMXM778 0CcuUnENt
that is close to well-fornmed, for exanple if sonme closing tags are m ssing

fromthe do t. The XM.->WBXM..transcode 4 or mat, such

docunrent s 085 etasebyer ABEna iy mopis AEHSH B cradd pdb s PRET e Aodbaon.

Si nce code hoo erated for | | -fornmed-on] M. docunments qr docunents
e GadE BLL N e Seaer B e BFTRT SPor PRtz Rure 15 ynies

possi ble that a bjle vice | d_al ways have to request a code book
Whenever IAURBiRAbYAbE MAbie dEes 2 B i FRsUMBTOR iR eV Y Aliediencaghed
received. Therefore, there may be little advantage in caching, such new
code book&tthe mokigdevicerige hggi?étaﬁﬁrger 8gtectivelygpligya furthaisarvicade hed be
included in a response to the nobile device 12 from the data server 18,
for exanph®bie devisgetrimhgrahy thp eakilendevicre 12 5@ 198BRSt S COR bogipsgn any
document. This would prevent using significant space in the code book cache
31 to st opartisulenderibneridroshtheidasa sever b ulhiesedperalions e deseribed/ipldetailiny
performance penalty, since these code books woul d otherw se |ikely al ways
be requesbel@woyiti referamicedoddgs. dean@ 5. |frigl 4idl agignat Aow atirgrbmokowing thea
transcoded docunent al so reduces | oading of resources associated with code
book requestcessingsf aatbcomeoudby @nmbhbild diévicg Bhtamddaf.t wisraesifoal flowediagras ser ver
18 and software applications for the nobile device 12 to operate only with
certai n splasirdting datacenvec v8lpperaticiemizedi® tha niobilemesigs pestessingshawdim book
cache 31 is accessible by -28 WD 03/046757 PCT/ CA0O2/ 01778 both the data

server 18Fand.the nobile device 12. Code books stored in the code book
cache 31 at the data server 18 need not be sent to the npbile device 12

unl ess In Fig. 4, the communication subsystem 36 in mobile device 12 receives a
response to a connection request (not shown) including a WBXML document. The
request/response process may be substantially as shown in Fig. 3 and described
above, fér example. It should be noted that although a response is shown in Fig. 3, a
received WBXML document might instead be a document that was pushed to the
mobile device 12 by an information source. In Fig. 4, the received WBXML document is
intended to be used by a mobile device software application 38.

The transcoding of an XML document into WBXML by the data server 18
can be transparent to a user who wants to work with XML on the mobile device 12. To
this end, the WBXML document is preferably passed to the WBXML parser 40. The
WBXML parser 40 injects all parsing events to the application handler 42 for the
software application 38 in the callback functions of the application handler 42.
Received documents are thereby parsed into elements by the parser 40, and the

elements are passed to the application handler 42. Transcoding of these elements of a
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"requested by the nobile device 12 on the assunption that they may al ready
be cached at the nobile device 12. The data server 18 effectively supplies
a furtherwoaBmwit@wé7to the nobile device 12 whereby the nolpCraadenize 12 can
request a code book for any particular docunent fromthe data server 18

e OB R Ge §§§§Ckr Bﬁquggﬁ}a‘?ﬂsa%a? B B PR ET st Pador™
T ustr at they RIS paRHe a2, o fepSPRiskt % i abiigy BAERE 'arpedddrE die

D g AN gl 22 doul i Be SR o g AT Ao EeD VR
bt ant L #ESPA Teans Rasen 40 sshidhg semppn nggﬁ%gﬁe?f%ae”@aﬁw@sat

shoul d be noted that although a response is shown in Fig recei ved
WBXML. doc §HiEWt PSEhNOVRQre e parser 49ciak itanspede Wﬁ@eﬁﬁﬁ@ﬁi ei%nQﬂi% of eobi | e
device 12 by an information source. In Fig. 4, the received WBXM. docunent

is i nt endeepivasl WBXMedpawnent heliore Rassing tbe elegianisiodhagppliceien kendEg 42The
transcodin ng of an XML docunent into WBXML by the data server 18 can be
t r anspar entithasigh ngsshowihexpligitly & frig. Wﬂhowdtbe naved that ameohileisieliee d8waye 12.
To this end, the WBXML docunent is preferably passed to the WBXML parser
40. The vmcmgrpanegban age iypp ot parsal 40 att wprethen eme softvare Bpplispiidn 38andn
handl er 42 for the software application 38 in the callback functions of
t he appl i easdaiateti sapglieation2handRerc42.v dehatlosafiveare sapplieattome 8@ andpapidieatiomt o
el enents by the parser 40, and the elenents are passed to the application
handl er 4bandlead8 ool thgndfe ¢cdrdigereel teropetate afitheany @& ¥IQhe JifftemMSypes of
PCT/ CA02/ 01778 WBXM. docunment back into XM. may possi bly be handl ed by
ei t her t heapar.skrthd@xample shown in Fig. 4, the application handler 42 uses the code book

to transcode document elements. It is also contemplated that elemenis may be

transcoded as they are parsed, or transcoding may be performed on parsed elements

after all or part of a received document has been parsed.

The first parsing callback function from the parser 40 to the application
handler 42 preferably includes the identifier associated with the received WBXML
document. This identifier is then used by the application handler 42 as a key to retrieve
the appropriate code book from the code book cache 45 (not shown) in the code book
system 44. In some embodiments, or for operations involving applications for which
transcoding is handled by the parser 40 as described above, the code book may
instead be requested by the parser 40.

If the code book is stored in the code book cache 45 (not shown in Fig. 4)

in the code book system 44, it is returned to the application handler 42 and transcoding

of elements of the received document can proceed based on the token, tag and
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the application handler 42. If the parser 40 is a binary parser, for
exanpl e, then the application handler 42 would normally be configured to
t ranscodewbioaasersel enents passed to it fromthe parser 4@®Cugiavgoite
appropri ate code book. If the parser 40 is a string parser however, the

parser 40 ranscode [in ts .of recej ved VWBXM.

focunent sﬁﬁ%%ténﬁgegwgﬁeeﬁﬁsg Euf Eho<Bedk Aesifrade bitilEparmai

Al t hough n ex C|tI |nF | d be noted that, 6 a bile
devi ce 12° ?éﬁ/go‘? cihg °§h9ﬁ8” e q%b?% Olcft nng%r&fW ﬁﬁ?”ﬂ?()\‘%eCW%ﬁDone
sof twar e | i cation 38 associ a icati on handl er 42 Ea

sof t war e Eg 5 E‘é&ﬁb@nﬁg‘?ﬁﬁg‘hﬁﬁﬁpﬁéﬂoﬁ‘ é%h‘eePO%’Z sysiem 4 Fchel gur ed
to operate vvlth one of the different types of parser. In the exanple
shown in BX@nPlg 0?%@4 qveameowq?abﬂﬂk& naf\ﬁava&%béeﬂm@e&@a@ bgelrystery 44
transcode docunent el enents. is al so contenpl ated that el enents may be

t r anscode@n &€ MRBie dpvdce,i¢ a4 m‘@ﬁ thereiRsbelrefyeRieg Tiun fia dajp seerennSpér sed
elements after all or part of a received document has been parsed. The
first par§?dRy b@ﬁklf@@wtf inehidinen at lenst tthe igentdier aseociaed Huthalist receivegh

handl er 42 preferably includes the identifier associated with the received
WBXM.  dodegkment isTpriepaiegidmthe cede beok susienudé at iy rokilealsyiced&tandsentitod| er 42
as a key to retrieve the appropriate code book fromthe code book cache 45
(not showitle datatsrees d8eia thekcoramynigatiarsulisysteon86 ent cdmmeurticgtioo link &7
operations involving applications for which transcoding is handled by the
par ser 40(fdg. 2)escri bed above, the code book may instead be requested by
the parser 40. If the code book is stored in the code book cache 45 (not
shown in Fig. 4) iRefehiagooddo Bapk, thy seqrestibr thetregsiradedode bedk iseeddivad

application handler 42 and transcoding of elenents of the received
docunent bwnthepcmiedmdkizandst 32in theddtalsenier tt 80 TaBdode BOoKERBL 84 fethdves

PCT/ CA02/ 01778
the requested code book from the code book cache 31 (not shown) in the code book
system 30 based on the identifier included in the code book request from the mobile
device 12. The retrieved code book is returned to the code book serviet 32 and sént
back to the mobile device 12 for use in parsing the WBXML document. It should be
appreciated that code book requests and transfers may instead be handled by the code
book servlet 32 through the protocol translator 24 if necessary. Also, although a code
book servlet 32 is shown in Figﬂ. 5, other interfaces to the code book system 30 in the
data server 18 are also possible. The example shown in Fig. 5 assumes that the code
book is available from the code book system 30. If this were not the case, for example
if the code book had expired from the cache in the code book system 30 or the data
server to which the code book request was submitted was not the data server from

which the WBXML document was received, then additional operations would be

performed to retrieve a grammar definition and convert it into a code book, as described
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attribute mapping specified in the code book. As described above, certain
"permanent" code books, the nost often used code books, or a nunber of
nost recewbDlog/oused code books nay be stored in the code PedlkCAv20I®E8i n t he
code book systen144 In the exanple of Fig. 4 however, the code book is

t 'I th th bile d 12 d t
?ﬁerg:‘/glre émlhén ?BSOW‘%'?H %Ii%rséﬁg'%gonhgr@e?nw eArmcijdg bg\(;lkmraequeg'? e
i | udi t | t dentifi t ed t d t
fhpd 'teSQbS‘ thi""iod%**ﬁamfé‘@éideﬁb%; %%'f‘ﬁ%fqugvﬁ“z‘fg% epe fée%'&dg’é!tne >
e data server u i i
[ink 37 cRmglunigptopshbs fmgm%%mpbﬁed%mq eanuarton i (gt Bagh r o

code book is received by e code book servliet 32 in the data server 18.
The code B¥IRMsHEHWRIEh §§>r%ihq eRdssbogif o theqekitecdevicrieodsBROM Fafer 3 code
book cache 31 (not shown) in the code book system 30 based on the

i denti fi ePVQWQQSG'@I%GWQPQWOW%'%‘ROW*ﬁﬁ@é@ﬁzﬁnéfﬁrpﬁ@eﬁﬁ%lqe@en@@@%@ 12.

The retrieved code book is returned to the code book servlet 32 and sent
back to tM&iGhoeameonsnjineadies trasiscodiagial naesest WX MW elepants ducieenobilg t
shoul d be appreciated that code book requests and transfers may instead be
handl ed bylevine12ode book servl et 32 through the protocol translator 24 if
necessary. Also, although a code book servlet 32 is showmn in Fig. 5, other
interfaces to the dodbe lssampleyshiown BOFig tgessing af thes BRXVIL ti®camentzhrzb
possi bl e. The exanple shown in Fig. 5 assunes that the code book is

avai | abl etrhnmndﬁﬁgeofmmdwﬁxM;Iyslemmmbonlihuedﬂvlsemmge;odeﬂoobhes avaiiale toor
example if the code book had expired fromthe cache in the code book

syst em 30 th apidlieatitat Bandiar42erWhen phrsiy drtbtrarsdeding dkcarmpjotzs thedidL slatem t t ed
was not the data server from which the WBXML docunment was received, then

addi t i onaimaypbe afenons thowadiwaee gppliéationess,t or tebthe? WRokiled ﬂéﬁﬁ@rsoﬂwbi@i tion
and convert it into a code book, as described -31
applications or subsystems (not shown). For example, parsed data may be stored in a
mobile device data store, further processed by a mobile device software application, or
displayed on a mobile device screen.

Once stored in the cache in the code book system 44, a code book may
be designated for permanent storage, or stored only temporarily. Since memory
resources on mobile communication mobile devices such as mobile device 12 tend to
be limited and consume considerable power, most code books will likely be stored
temporarily. For example, code books generated by the data server 18 for well-formed-
only documents may be different for every well-formed-only document, and as such are
preferably temporarily stored. Any of the memory management techniques described
above may be implemented for the code book cache in the code book system 44.

Thus, according to an aspect of the invention, code books are de-coupled

from software applications such that any application can request and use a code book
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WO 03/ 046757 PCT/ CA02/ 01778 in further detail below wth reference to Fig.
8. Returning nowto Fig. 4, when the requested code book is received by the
comuni cawpDo/0saTbsyst em 36 on the nobile device 12, it i sPCarcsaedendsto the
code book system 44, which stores the code book to the nobile device code

book cache, and royi des .t he book to he applj.cation handl er 42 and/ or
parser 4Q taa%é'ﬁgi é—hﬁp'ﬁdn %ﬁéﬁ t@olfpp%‘f?e ‘HH?!Q‘B whieh' a-pary a}?fg QﬁOdﬂ'}% sed
VWBXM. el e ntsont ile % t he exanple shown in Fij 4,
bar 51 ng. ofodiEe VB RIbRASR R 8T SSTnas:ablicalin O SareSP DA DeEHEn: <
conti nues en th de book is available to the application handler 42.
Wien parsf mgl'céHﬂnﬁﬁﬁ‘ﬁ%odi ng is conplete, the XML data may be sent to the
software application 38, or_to other nobile device software applications
or subsystenms (not REBh§nd E@re sltamalive repsesenintions of Aalp spiverasddaobile a

mobi | e device data store, further processed by a nobile device software
appl i cat i 8avicepperafians %\%F@éd'%toaﬁ%ﬁ’ﬁsloét"@éwélf‘ém@ci;@eﬁ'S adiemechertdlusiaiing t he
cache in the code book system 44, a code book may be designated for

per manent datadgiess pregessingoéd F@Fﬂl\sﬁdt@f‘rlpdawm@v F&i. Adsa flewshgrt shawogithees on
nmobi | e communi cati on nobil e devices such as nobile device 12 tend to be
limted antbcessivgpbadesrivaiciranscededdesumenidy acodbilhdaiice.wi || |ikely be
stored tenporarily. For exanple, code books generated by the data server
18 for wel | -for ned-Indnipy 6ddatarsatver megcdseindi hdginent stepr 5@vehyn an XML

wel | -formed-only docunment, and as such are preferably tenporarily stored.
Any of t hdocementydastined) foreninobike Havicgl issredeised froedan mfarveation\sobreel Meenent ed
for the code book cache in the code book system 44. Thus, according to an

aspect of dotwenemieay be recebadbyithedataaseaveatdn eanpphesito 4 raaesoiidrmarobile
applications such that any application can request and use a code book

device and transmitted to the information source by the data server, or may instead be
a document that is pushed to a mobile device, that is, transmitfed without first being
requested by the mobile device.
The data server then determines at step 52 whether the received
document is a known XML document type having an external referenced formal
' grammar definition, such as a valid XML document. This may be accomplished by
looking for a public ID in a DOCTYPE statement, for example. If the document has an
external referenced definition such as a DTD, then the document type identifier of the
document is determined at step 54, and used in step 56 to request the code book
corresponding to the document type from the code book system in the data server.
If it is determined at step 58 that the code book corresponding to the
identifier is stored in the code book cache of the code book system, then the data
server proceeds to transcode the document at step 66 and sends the transcoded

document to the mobile device at step 68. Data server processing of the received

-33-



-32 WD 03/046757 PCT/ CA02/01778 at any time. This is in contrast to known
systens, in which a particular encoding schene is enbedded into each
sof t war e WpPBioe&sT on or correspondi ng respective appli catPcarcAvandi7er .
Figs. 6 and 7 are alternative representations of data server and nobile

devi : . . Con. Eid. 6. i £l
chart i 11 GegyheitsBEaRE 2Byl PREEL Sufhat BBe Yy SbME St el Fig
by a mobi PEERRAHIED Lo Rghtler K i B3 o0k Bpp et HE P BELHE Soeiisp S0,
i or mat | B b APLEeRH RSy BRI o Pl T el b Rediaoeols i
Er e B RRL 0 el ebion S S R B A e
I's pushed to a nobile device, that is, transmtted without first being

r equest ed PBYK ihieRpHpPIad 9athecodetrpokzache A sien 6t e the MMkidesument i ep 52
whet her the received docunent is a known XM. docunent type having an

ext ernal Hapggasied dginudhaerde gpalmpdsteRda. nile tanscedethdagraentds sent jgvthe
docunent. This may be acconplished by |ooking for a public IDin a DOCTYPE

st at ement mopde dexigengt step|8 antkthgdeenasaendagt siap 78xt er nal ref er enced
definition such as a DID, then the docunent type identifier of the
document i s det er miXidH dacurserts sBa) asmelv typed of XMk depumenisowelkktpumet-anhe code
book corresponding to the docunent type fromthe code book systemin the
dat a ser véocurhéntsthatsiodwt eserd fierchahdefitiiggn, 68dedumenthwitc edhbeddedkgrammar
corresponding to the identifier is stored in the code book cache of the
code book defjrstians resiitin a regatied detesaination girstepsil A troque idestiiedis geheratbaic unent
at step 66 and sends the transcoded

at step 72, by hashing the document for example, and the code book may be requested

from the code book system in step 74. If the code book is stored in the cache of the

server’s code book system, which corresponds to a positive determination at step 76,

then the document is transcoded (66), sent to the mobile device (68) and the process

ends (80) as described above. When no code book corresponding to the generated

identifier is found in the code book cache, processing proceeds at step 78, to generate

a new code book from the received document itself or an embedded definition if

applicable. An embedded definition in a received XML document is preferably extracted

from the document and used by either the transcoder or the code book builder to

generate a new code book. The new code book is then stored to the code book cache

at step 80, and the document is transcoded and sent to the mobile device (steps 66 and

68) and processing ends at step 70. As described above, a code book for a well-

formed-only document is generated as the document is transcoded. Therefore, steps

78 and 66 may be performed simultaneously, after which the code book may be stored
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docunent to the nobile device at step 68. Data server processing of the
received -33 WO 03/046757 PCT/ CA02/ 01778 docunent is conplete and the
process ewov3atc7step 70. However, if the code book corregparaiongi1’e t he
identifier is'not in the code book cache (step 58), then a definition for

t he docur‘qarﬁ1ﬁ E kg%l,%lﬁ ?{ét ﬁ%code book builder at step 60 and used to

generate t docunent type at step 62, as described
above. The new cod hen stored.tq the code book cache at step 64
oo The L Socamagingins §%§e%la@ GeTiiie o PR CRER AOsHMeRtdnataes The

t ranscoded docur;i\ is sent to nobi |l e device at step 68 and t he
process eRRIEXiginasfeiprepged ﬁﬁﬁ."'%b@ﬁ‘l‘éﬁ?sd'fietﬁ%’ﬁ suchibat m&éghfmdmn%@ @rent s,
wel | -formed-onloé docunents that do not use a formal definition,

docurent sCada P MW@& @{mﬁmcum@* i@ Gq06rhoOkEaaNe sirlakvelisloi, Bipes 74

determ nation at steg uni que identifier is generated at steg@?Z
hashi ng t&ed ¢® YRﬁSS@QW@e egmh@dinente shitiegprntiony Hawaveg ids e from
t he code book S emin step 74. |If the code book is stored in the cache of
the ser vmsswl%é@ésg‘tﬁsal differeaidoouments efdhis dmsonay have acposioniopde book.

determ nation at step 76, then the docunent is transcoded (66), sent to

t he nobi | Eordexarm@e,(wmmms from padieskr sene r(lamallasedlee;eambeammm. When
no code book corresponding to the generated identifier is found in the
code bookdefaitiom, Ipeocdgise igniifierde gdseratedsfioe padld of thesgeadveunicats, thametivecode
book fromthe received docunent itself or an enbedded definition if

appl i cabl eommonente thdekl isdgenemted and stored todhe icuds bk cabhewaeh timesonar @f er abl y
extracted fromthe docunent and used by either the transcoder or the code

book bui | therdobomegirieratietved. Aevordindeo b@rther dbigeot efthe rventismptheliderttifies st or ed
to the code book cache at step 80, and the docunent is transcoded and sent

Ej o the rTDhagQ)ed@ﬂe@QeﬂSbﬁﬂﬁ:h&ﬁm@ﬁ%ntsﬁ&ép@ﬂ@nﬂﬂp@e&% CEHeEPesk Gtdefin@idn70. As

escri bed above, a code book for a well
instead of the document. For example, a code book may be generated and then
hashed to generate the identifier. Although a common code book would still be
generated at the data server each time a document which shares the common code
book is received, only one copy of the code book would be stored at the data server. A
code book-dependent identifier generation scheme may also provide significant
advantages for a mobile device, as will be described in further detail below.

Alternatively, code books for documents having no external referenced

definition may be embedded into or prepended or appended to transcoded WBXML
documents to avoid occupying space in the code book cache with primarily one-time
code book entries and to provide for general code book request operations whiéh are
not dependent upon any particular data server. This alternative scheme is described in

further detail below in conjunction with Fig. 9.

Turning now to Fig. 7, when a WBXML document from a data server is
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formed-only docunment is generated as the docunent is transcoded. Therefore,
steps 78 and 66 nmay be perforned sinultaneously, after which the code book
may be stwpedi46734 WO 03/ 046757 PCT/ CA02/ 01778 to the coaeThowkR/Hocaghe at
step 80. Since the code book and identifier for every received docunent

[ s O A P e
oD ek ATl RS eb e, B AT o BEER B0

di fferent docunents of this type may have a commpn code book. For exanple,
document sSEVEHMIONS 0t i’\GIH ra"s%’GPW@’ WRVET, ASEOIHNY 10-h eRRBdintead of the
definition. If a unique identifier is generated for each of these

docunent siNVentia, idrntifiesnargPretsiebly gereratedyaibedady sarvgr andirdudes inAll code
book cache each tinme one of the documents is received. According to a
further a¥yRMLgpcumentsseahioiaonobiladevicge dtherefares WEBHVIL glecyapeis see@ivetor such
docunent s dependent upon the code book or definition instead of the
docurent . aFRyMabiiadgrise paefetanly Bebke payidendifigenbpiapdoe identitieraeternirgtkat t o
generate the identifier. Although a common code book would still be

gener at edstep 84hithedende aokwaan hearchuestad framdibeumelile devicetcosirdioek catlee alormon
code book is received, only one copy of the code book would be stored at

t he dat a step\8&: .If the regdestbd ckdelbpelnidadnund detheidacke, the mesenddodocsotenhis may

al so provide significant advantages for a nobile device, as wll be

descri bedpanmsefl antiemsdedea at siep 804 thal resuliaat Xkl dgata ésentlio akeobilerdevimeunent s
having no external referenced definition nmay be enbedded into or prepended
or appendecftwaretapplicatiod @i otheXMobild devioe rdseutae sachiad actata piorengr digialayeai n t he
code book cache with primarily one-tinme code book entries and to provide

for gener slep@2dendoekils aavies proopsding erdssat wtipcd. df the code book is not found in
the code book cache on the mobile device, it is requested from the data server at step
96. After some time delay associated with the code book request, indicated by the
dotted line between steps 96 and 98, the code book is received by the mobile device
from the data server at step 98 and stored to the mobile device code book cache at
step 100. Processing then proceeds at step 90 as described above.

Consider now an example of two WBXML documents that originated from
different well-formed-only XML documents but have a common corresponding code
book structure. At the data server, an identifier and code book would have been
generated for each of the XML documents. If the identifiers are generated by the data
server for well-formed-only documents dependent upon generated code books instead
of document contents, then the resultant WBXML documents have the same document
type identifier. When the first WBXML document is received at the mobile device, its

code book is requested from the data server and stored to the mobile device code book
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not dependent upon any particular data server. This alternative schene is
described in further detail belowin conjunction with Fig. 9. Turning now
to Fig. Awowhmm7a7 WBXML docunent from a data server is - PETMA0QB1I046757
PCT/ CA02/ 01778 received at a nobile device at step 82, the identifier of
the recei ved dogune is d 1 he step.84)..As described ahove, sone
X docarte: rEiEn g seeolf YIPRME ey BISH i5 froehisR FHielaee FRRAOKT o
However, according to an, di.nent of the invention, identifiers are

b 6 or abl §ERePAadS 468 BNl 8 Teinlo e ot R einsce B bt
docunents sent to a nobil e device. Therefore, XM, . docunents. recejived at
2 robi | o BRI ErBRghogK PREY kol ATPauHRen RSB HEMTHER  PPer
determined at step 84, the code book can be requested fromthe nobile

devi ce cotRFNSobIereRCRWIGING the epfesRook reape t?é’%ﬁj&%@&?”ﬂ%é’@db@(ﬁ?@@aﬁ%und in
the cache, the received docunent is parsed and transcoded at, step 90, the
resul t ant US&/R eIPRUnicatirhiespyress 1ppbiledeyicn rawersonswapion spditimg delay-or

ot her nobile device resource such as a data store or display at step 92,
and nobi | Ehe|@articelas idpidifier generatien aghemepaysbe determineddwea npbile idevigst f ound
in the code book cache on the nobile device, it is requested fromthe data
server atcemepnicalion agnviee psauidert Winslessdlosynurieaiiohaetrprispperatonslateostsvérook
request, indicated by the dotted line between steps 96 and 98, the code
book is reweé¢nvetsdryice pEovider, lapplitaiipe senfigeopiovider eathe i, \dependendtupon98 and
stored to the nobile device code book cache at step 100. Processing then
proceeds a¢sisdegdattlOsergerdand mdasie ddica belavigurdeanch possinle eogimptations afwo
VWBXM. docunents that originated from different well-forned-only XM
docunent sddaumdre\oe cade bonoprocessiegpondi ng code book structure. At the data
server, an identifier' and code book woul d have been generated for each of
the XML docunents. Ii $hduke bedsppardntefram alie fgegeingtdedciiptiohhdathieapresent

invention advantageously allows a mobile device and server to build respective code
book caches, which provides for transfer and processing of both known and previously
unknown types of XML documents. Code book caches on the mobile device and data
server need not be the same, and may be updated to include new code books “on the
fly”, without requiring a server or mobile device shutdown or any software or hardware
changes. A mobile device side software application could further preferably seed the
mobile device code book cache upon installation if it knew in advance what kind of XML
documents it would receive. This seeding could be achieved by creating the code book
on the mobile device or by forcing the code book cache 44 to retrieve a code book from
the data server prior to any data being sent.

In the above embodiments of the invention, a mobile device requests a
code book from a data server when no code book corresponding to a document is

found in the code book cache on the mobile device. However, it is important to note
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server for well-forned-only docunents dependent upon generated code books
instead of docunent contents, then the resultant WBXM. docunents have the
same docuwerB/o4d¢7gpe i dentifier. When the first WBXM. documemtCAog/orE8ei ved
at the.nobile device, its code book is requested fromthe data server and

stored togut il.e devi , k ..:36 0 757 PCT/ CA02/ Q1778
cache. V\hgﬁ? ﬁWgR\ge&@ﬂgg '6\@&@@%%%[@%@110 Jﬁhései}’%%\@i Q??& Qﬁ%@%? ,g!-tpff)é)dg 88 8k’boo k
corresponding to the identifier i,s found in the bile devigce code hook,
o ovi da 018 2 ebrbat, ey HsnbE bt B bl tie Re st pde g i bosk et e
fromor overwitten in the cache, therehy ayvoiding the code, book request
ot he. dabatnEerER 5 Aaw dumeab e oS Ot 6ikiair Gpp o dosdDemt Be

nobi | e devi ce power consunption, and tinme delay. The particular identifier
gener at i "SR yeHpECtEE tr bk FBACWYCRANBRAYSE e lPr @é‘gm@ 8 R9%n
service provider, wreless commnication network operator, data server
owner or ERGUERIEOr pHBNING f codeRNaKe ig MeRiladeuicasanay alvp BeLsed as akernatives
dependent upon desired data server and npbil e device behavi ours and

possi bl e BpRlierpading sadicyliar cads barist in Gr mebittedeyigscqsiediaoksiaghe. Insteadorll d be
apparent fromthe foregoing description that the present invention

advant agebigsiogding laoses ngrﬁﬁm?ﬂtbf usediat desmangiopde boegkhon ladnekilepdavideve code
book caches, which provides for transfer and processi ng of both known and
pr evi ous| fnobiie dedom uss s solivannp ptertiamemas reqessidhesstodedioks from a datanobi | e
device and data server need not be the same, and may be updated to include
new code bewRswhemthehwobifd gevicevik firsb aonfigeged for nperatisr witb thepdataseiee. devi ce
shut down or any software or hardware changes. A nobile device side

sof t war e datalsecar may soildrly bewonfigured tepehapredsieadinet set ofwbilé bodetbae code
book cache upon installation if it knew in advance what kind of XM
docunent smdbilsvdavide mwheaithe mobile slesieeds registeret dr atratihed iedommuiiestionng t he
code book

with the data server.

| The above embodiments also show operations when a code book request
is received by a data server 18 at which the requested code book exists in the server’s
code book cache. However, it is possible that a mobile device 12 may be enabled for
communications with more than one data server 18. Therefore, a code book request
might be sent to a data server that has not previously transcoded an XML document of
the type for which a code book is requested, or a data server in which the requested
code book is no longer stored in the code book cache. If the mobile device 12 is
configured to request a code book from the particular data server 18 from which a
WBXML or other transcoded XML document was received, then parsing operations on
the mobile device 12 proceed substantially as described above. Alternatively, the data
server 18 may be configured to distribute new code books, as they are generated, to

other data servers or a central code book store (not shown) accessible to multiple data
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on the nobile device or by forcing the code book cache 44 to retrieve a

code book from the data server prior to any data being sent. In the above
enbodi nenwe 03044782 i nventi on, a nobil e device requests a PCFABMOOKRSTrom a
data server when no code book corresponding to a docunent is found in the

de book h th bi | ice. . AL 1S, tant t f - 37
90 03/ 046587 oBc1dusae PRgks SreiteteBi Ry S n'the Pt FBSKASMeL Pl oa 10
this t f de . k A code bopok [ d t, |-

oo oo B S2ABBRRE OB A R e cobd B OB AL
d t i bl i shed in, t d toi,

me o or 8 o1 4B S8 H56 Bt b8P oSBTl T2

book requests or pushing of code books to nobile d&\g/)iq(&es may al so be used

as alternatives tdq‘?ﬁt@tgﬁéﬁi'ﬂ‘bb"ﬁéﬁvlcéﬁlgrtoc??@@ 9988 JegueRsH PN 1adi ce

code book cache. Instead of pre-loading a set of frequently used or
per manent Padigelapdrirsener 48 frepy Whichjairapecodgd XMbslocumgatwaseregaived Bay 86k t war e
application may request these code books froma data server when the
mobi | e debf @s dpimel selutiern it thed pagirdandiRnsgeding ofraaeivedalogamantsds then, A
data server maé simlarly be configured to push a predeterm ned set of code
books to depensient updeai siegleisain seenpliithe data serwel s sheigidowarasdiiagrwise
aut hori zed for comunication wth the data server. The above enbodi nments
al so showbegmmes inopsrabecsor unavaitidldiodke madpile device 32 rtberiraceiveldyranscedes server
18 at which the requested code book exists in the server's code book
cache. Hoxdltedocuntents fqrogtctbhe cotlatboak mabibken dored in th2 nralyilcbadevineadrdded f or
conmmruni cations with nore than one data server 18. Therefore, a code book
request boghtadhe 4ecdnniobba trdascodedraek irtd XMLhail thet dgta eenveu$8 yhdt saniscoded
an XML docunent of the type for which a code book is requested, or a data
server i nthehdedunidig t¢ dau@sbitsldevice 12 is back in service. Distribution of code books

among multiple data servers or to a central code book store may also require

substantial amounts of data transfer and occupy data server resources. In addition, any

delays in distributing a new code book by a data server may cause errors in code book

request processing, for example if a hew code book is requested from a data server

before the new code book has been stored in the data server’s code book cache or

central code book store.

An alternative scheme which addresses these issues while providing for

enhanced flexibility for retrieving code books from data servers will now be described

with reference to Fig. 8, which is a signal flow diagram illustrating data server operations

associated with a code book request according to a further aspect of the invention.

In Fig. 8, a code book request is received by the data server 18 from a
mobile devfce 12. The code book request is received by the code book servlet 32,

possibly through the protocol translator 24 if necessary. The code book servlet 32 then
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code book is no longer stored in the code book cache. If the nobile device
12 is configured to request a code book fromthe particul ar data server 18
from whi cWoa3/0MBXM. or ot her transcoded XM. docunent was PETaiAeM]1778 hen
parsi ng operations on the nobile device 12 proceed substantially as

S b RS g SO R PSRRI,

S5 SRR T RTPEEA T AUD B U
K h f

;zrL;s?°5ae»2°fsagﬁ%@o§mw@aaatﬁsgha%ﬁ&@szb SRS 1, o

data servers wh code book ire evi.ce
Restri ot i BROGFAGHSHITE aaypEa loBeXagtideritiveoiie SRR S A & By s then
particul ar data server fromwhich a transcoded XM. docunent wa ecelved

may not 6@ %HO%E%qHﬁﬁt féQﬂ‘G‘i"? HH’b”‘? ,c,ieylﬁgﬂngg,sg]oﬁgreé(mxs{yrtgﬁ@ggqﬁ%@n

recei ved docunents is then dependent upon single data server. If th

data ser vépcyrgeriipfthefynpmwip W%PW%GSE‘@@%QOPgWQﬁP@ on"'%’ﬁ&@"a?heabl e to
the nobil e device 12, then received transcoded XM docunents for which no
code book chde beeemay alsode ahsenhomsbe pervaesdecealsache fdne eeerodksvasannot

be transcoded back into XM_ until the data server 18 that sent the
docunent storetheniydemperadiyared was averviiiiek iner sleleiedt Bomphetcarhr beigre 8§t code
books anong nmultiple data servers or to a central code book store may al so

requi re satiebaok was requestadsbyothedaekiletdexiveflé: and occupy data server
resources. In addition, any delays in distributing a new code book by a
data server may causecoeding it this embddintedlof thesinuerttonp amods dioonl thdtds nekanpl e
if a new code book is requested froma data server before the new code
book has lfmenl iatios sehvencddecbabit cacherirv e’ odedbek sgstienc3® Isegemeratechy tred  code
book store.

data server 18. In the example of Fig. 8, the code book is associated with an XML

document that conforms to a DTD available from and external definition source shown

as a DTD server 23a. When the code book system 30 determines that the requested

code book is not available from its code book cache, the code book builder 34 is

invoked and requests the DTD for the document from the DTD server23a. The DTD is

requested from the DTD server 23a, using the appropriate document type identifier.

The DTD server then returns the DTD to the code book builder, which generates the

requested code book using the DTD, substantially as described above. The code book

is then forwarded to the code book system 30, which preferably stores the code book in

its cache. The code book system 30 also returns the code book to the code book

servlet 32, and the code book is returned to the mobile device 12, through the protocol

translator 24 if required. Atthe mobi.le device 12, the requested code book is stored to

the mobile device code book cache 45 and, if the code book request was made to
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An al ternative schene which addresses these issues while providing for
enhanced flexibility for retrieving code books fromdata servers will now
be descriwed3/owi7sh reference to Fig. 8, which is a signal PCrausodiosrysam
illustrating data server operations associated with a code book request

equest + enauBuptidetis GBS Wl i hoting SabhBbBysle KBS

code book,request is receiye t he code book servlet 32, possibly
t hrough t H¥ W%Ia%$%§'53€888%4 i f necessary. The code book serviet 32

then -39 WO 03/046757 PCT/ CA02/01778, reguest he code book fr the code
book system 30, whi %Y%&%F?ﬁ@”WPP{EP' qﬁ@coé%hﬁ@%rlegﬂe%%}ée%%gﬁ%'gstored
in the server code boo che- (not sho i.n the code book,system 30. In
e oxanpPlS IO 6 Fig. St B0 o0 adivs Bnath aho o EOTRSaTURT RrACKSIneLa) ceCodRook
cache. This may occur, for exanple, when the data server 18 which receives
the codebpBbrequegirRacETdinG I hREMRAsiment pl e iBvantiophopptin %mi Bhg'lgys’
transcoded an XM. document of the type with which the requested code book
i s associ S6@@r PIAsARSiRG begiRewhena ot BRokaguest iyepaivedis@R A ekiaderee akr ver
code book cache if the code book was stored only tenporarily and was

over wr i t t 6epi 1920 MThaseatesthenvdsierniresihe isentitgrassodialed withdre 1eguestageode
requested by the nobile device 12. According to this enbodi ment of the

i nvent i onpoak ailep bbkAs degcribsd abeve, thamebiledavige ey ineert 8 daeurpdipublitche in

t he code book system 30 is generated by the data server 18. In the exanple
of Fig. 8)Dwhethenikeriiekinicsthasmoeimoadequash suchtivat thel idamnitier is pheferabhynf or ns
to a DID available fromand external definition source showmmn as a DTD
server 23axtrated froire theo deuesbk Usingt thm idéntifiet, 6t isi thes detartmindtewheiheeteed

code book is not available fromits code book cache, the code book buil der

34 is i nvekedicaliubdedpordd in théreelidil> tate hduok cadolee)rat stepf106mIifithe ciidbesk ver
23a. The DID is

is in the cache, it is retrieved from the cache at step 108, returned to the mobile device
at step 110 and the code book request processing ends at step 112.

When the code book is not in the cache, the server determines an
address of an external definition source from which the definition can be retrieved, at
step 114. When this address has been determined, the sérver retrieves the definition,
at step 116, for example through a request and response process as described above.
The requested code book is then generated at step 118, preferably stored to the server
code book cache at step 120 and returned to the mobile device at step 110. Code book
request processing is then complete, and ends at step 112.

One advantage of using a URL from which an external definition can be

" retrieved will be evident from Figs. 8 and 9. When the identifier in the code book
request points to the location of an external definition, then the data server need not

resolve the identifier to determine the address of an external definition source (step 114
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requested fromthe DID server 23a, using the appropriate docunent type
identifier. The DID server then returns the DID to the code book buil der,
whi ch gerwpaBmess7she requested code book using the DID, swoIt@weioai’By as
descri bed above. The code book is then forwarded to the code book system

30, which f t Ky d j t . k
bR 2Bl SR IR 2Bk bushr P Foafe%D BROK
de book, i t d. to,.the .nobil ' 2. 1 h h. t he. t I
e oe SRR " STheh P Betfiet M PR 88BN boo
[ t d t t h bi l.e devi K he 45 and, .if th book
request  wSURSHEOEONaRY 48 SFoRE Fararmp s was Provies br s ER0Be ng o
s doscr | BEEPORARAE o8NSt SaF ach e oA Sa APy B UG BBUEME BBk equest
hene of Fig. 8 . h in Fig. 9. Fig, 9i fl hart show ng dat
server pr uBENIRgIRR of CedRIBooky BRIMieen as cRis EgM B n S UPERPIR IS ABR of
the invention shown in Fig. 8. In Fig. 9, server q_rocessi ng begi ns when a
code bookSeRAUERRT)iIMaY iecaive 8n ¥\io HOGUMARIK; ledriqyethe P TR cregiehierede bepk, server
then determnes the identifier associated wth the requested code book at

step 104. tragsepdecihen&iilagecumenthidiggb W BXMevdecameny angseend dhey Y¥BriMht

public 1D or other identifier into the code book request, such that the
i denti fi edo¢unentdp dhapopile gievicac tfesedondrdatteerver;(i$2). could thgntreeeiveitet i fi er
it is then determ ned whether the requested code book is in the server's
code book respehidor e codepookBomithe mobile dedcd dbthe dodeibnok Isenot alsdasly in thei s
retrieved fromthe cache at step 108, returned to the nobile device at
step 110 aache dtdhe oewebDBR, sivcriBSH genermdarbamd)steratkthatcode bpol indts casbe, t he
code book is not in the cache, the server determ nes an address of an
ext ernal O&2iwill haventosretrieve tie DifDvemdadenetede tref cotetbook. trathideasecusingthed, at

URL of the DTD as the identifier for the XML document type is much more useful than

using a public 1D or other identifier since the URL is all that is required to retrieve the

DTD.

Using the public ID as the identifier would require either communication

between DS1 and DS2 or restricting the mobile device to send the code book request

only to DS1 as described above. Such communication and restrictions may make the

entire system less robust and less scalable. However, where an identifier is associated

with a URL of a definition, or the identifier can be resolved into such a URL, the benefits

described above are achieved using the identifier. For example, the identifier could be

a hash or other transformation of a URL of the definition, which a data server can

resolve into the URL by consulting a hash table or other lookup table.

. The scheme shown in Fig. 8 may be applied not only for XML documents

which have an associated external DTD, but also for documents having a registered
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step 114. Wen this address has been determ ned, the server retrieves the
definition, at step 116, for exanple through a request and response
process awodesedrshed above. The requested code book is tkren/@eaorased at
step 118, preferably stored to the server code book cache at step 120 and

returned ' Vi : r I sing is
t hen COWP@MEW%@P&&@@%&é@?%@gﬁ%ﬁﬁeﬁ%g,&{\%ﬁo gge 0 nggﬁgggsﬁﬂgﬁgr%om
whi ch an external definition., retri ] avi r Figs. 8
and 9. W]g:\])ierteﬂge iooaéh%t?ring’,pLMB@%g&ﬁag&?eae%@h’%ﬂ?&gﬁ%ﬂi@ﬁ%ﬁ@ﬁﬁ.g—e({}étl{eﬁgMLOC ation
of an external definjtion. then the data server need no r.esol ye th
i denti fi ePOTHNGYUP nes t"\fﬁg'fgr(%%(%g@yo ocoulmeg;{(s[ aPﬂa‘?EOCHHﬁ“&ﬁ Wtﬁnerggﬁqieéje (step
114 -41 . Q3/ 046757 PCT/ CAD2/01778 of Fi 9),,.such as the DID,sgrver
230, e SUEHMGRGOUARs @ Eodh BTk oeneraiec by el SR it B (O
retrieve an external definition, ich sinplifjes cgde book  reqyest
pr ocessi ngOBMeNt g5 ebedied rd.ef"FiH?ri-mF%P@f%tﬂrgge@%ﬂ@?ﬁ%?%b%%e
distribution of code book reguest |oading across nultiple data seryers
Wit hout reEHPAFeR IR Pr epPEngRd o BARFRHBAOEHMERISCIRIE 1® 3JRELIR G 1ehe dat a
servers. For exanple, a first data server (DS1l) may receive an XM
docunent , Thed.rangyeokileslepirp,12¢eauasts eMethosa 0B BROKS aseapigteddtnvald XML
docunent into a WBXML docunent and send the WBXM. docunent to the nobile
devi ce. Adeauoenis aaxXMLsiscumenisheringeoblialy avedable takenlables, Fomvgehez €odeor t he
code book fromthe nobile device. If the code book is not already in the
cache at bbek san bergeDSmied by@ay DBla genver haday ancksstiortbel code beokis t@lsk i n
its cache, DS2 will have to retrieve the DID and generate the code book.
| n this ctabigs, osothgr externaURkfinitfonssikonD¥Rich sodé bodksesani lfe ganeraiedt Meordlel
docunent type is nmuch nore useful than wusing a public ID or other
i denti fi eto prowide fdretheRtodes babk rebaesti cpearagunsr gtbwro i Eigs. 68/7and s WIDIED.
maintaining support for XML documents with no external definition, data server
operations may be modified as shown in Fig. 10. Fig. 10 is a flow chart illustrating
exemplary data server processing of a received XML document to support the code
book request scheme in Figs. 8 and 9.
In Fig. 10, the processing of an XML document having an external
referenced definition is substantially the same as shown in Fig. 6 and described above,
and is therefore not described in further detail. When a-document received from an
information source at step 50 is determined not to have an external referenced
definition (step 52), then a code book is generated from the document or an embedded
definition at step 78, as described above. The received document is then transcoded at
step 66. As also described above, the code book may be generated as the document is

transcoded, such that steps 66 and 78 may actually be simultaneous operations. The

code book is then embedded into or prepended or appended to the transcoded
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Using the public ID as the identifier would require either conmunication
between DS1 and DS2 or restricting the nobile device to send the code book
request wolog/osa75DS1 as descri bed above. Such conmuni cati @eTAN®2/01778
restrictions may make the entire systemless robust and |ess scal able.

FEQB.VSLm oS lfed ; &2 %Zs%ﬁfhgdff%f%f%%hg&mﬁ‘ﬂ e Bend %ids%hé*é*cﬁ bed

= i | d
be_'a hasTeBle BEce 5 FRRID: SEFT aiF Grooesh P REngaroHR dShe il B o dat a
abl o, THESRERBRRSAUTRTY HN HeUe ey BBl EAIABE TG 5P RRRES Bfcunent &
whi ch have an as ci at egég‘ﬁe%ﬁ DTD, but al so for documents having a

register efecesgar (ﬂ‘?rﬁ BAG5 01778 M ME type and publicly
avai | abl e token tahbhles, or any other XM. docunents reference to
an external publi clhealPapgoing Qe%@dﬂ%ﬁ?'atfrsatﬁwtéﬁnsﬁe‘ﬁ'f‘ﬂ}%ﬂbl’i’OCWﬂBP”’@t'ﬂ@r XML
docunents such as wel |l -formed-only docunents and docurrents wi t h embedded
def i ni ti oWEBRYhedpsiments gha Q%@ksen@rgmr& Bansfpdad (IaCHMESES, & a 8P ¢ he
XML  docunent or enbedded definition. It is therefore preferable that such
code bookgommunigatien daebilentevies, aipherngessing WBXNcdaemeris atdhe dnelilet to a
mobi | e device 12. Then, any nobile device 12 requests only those code
books assdeviee.cdow\er, ingicrerdanee wioa fHiber aspact Wheﬂb/@umﬁé/‘uwpﬁ@nﬁubl icly
avai |l abl e token tables, fromwhich a code book can be generated by any
dat a ser veaytadso bagorapar@glsat aoatfile devide abdtrrescoder énto WEXIMB $or tiansamissian
external definitions fromwhich code books can be generated. In order to
provi de ftratdata sader. biuk datequeesstr nupethan itanscateoWBXML Bogemerds seeivid whi | e
mai nt ai ni ng support for XM docunents with no external definition, data
server ofremed mobile thayicd intoXML foe ttansfestocamintemdedgecigiént.Fig. 10 is a fl ow
chart illustrating

Fig. 11 is a signal flow diagram showing the creation of a WBXML

document on a mobile device. The mobile device 212 shown in Fig. 11 is similar to the
mobile device 12 shown in Fig. 4, but provides for creation of XML and WBXML
documents. The communication subsystem 236 and code book system 244 may be
the same as similarly labelled components in the mobile device 12. The software
application 238 and its application handler 242 may also be the same as the application
38 and handler 42 in Fig. 4, for example if the software application 38 is configured to
both receive and generate XML content. However, it should be appreciated that any
mobile device software applicétion may either receive XML data, Jgenerate XML data or
both, and thata mobile device may include more than one type of software application.

The WBXML generator 241 performs the inverse operations of the
'WBXML parser 40, in that instead of parsing document elements from a WBXML

document, the WBXML generator 241 assembles document elements into a WBXML
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exenpl ary data server processing of a received XM. docunment to support the
code book request schene in Figs. 8 and 9. In Fig. 10, the processing of
an XM. dowomefie7iavi ng an external referenced definitionPCI/Gubstastially
the sane as shown in Fig. 6 and descri bed above, and is therefore not

descr | bed gbfLfuit 3 g8kld o MIERoR.ABRLIERenlc HE WAL 8RR bl %rermtion

source at 0 1S ave an extern
definitio th t or
enbedded ﬂaéc%ﬁﬁy?i%ér&fee%@W@ﬁgﬁe@%ﬁé%tﬂ%&%@éﬁ@ el 22 FO B urent
I's then transcoded sa d ri he ok may
be generaf"B‘()Jn Pﬂ'%fa%%ttﬂ?eﬁftﬁ\ mA?P%H%'S%?a% ti\ﬁar{ae p‘?lg?fi%2%%aﬁﬂ 578 may
actual ly bpe u rat Th od s the rrbeddd into
or pr epenB@?@SEy‘{fpggﬁFeﬁ‘ 59?3%‘@%@%% 9%06%%5@4?% /01778
docunent st e nd the t ed docunent an cod k a e_sent to
the  mobi %@ﬂ@ﬁw%@m%g@o@ﬁ@hgpwemﬂe T R R
device with the transcoded docunent, an identifier need_not be generated
and the cHH¥Y '%‘éﬂ@frfé@tﬁrﬂQPP"CﬁB%’é%%%HqSQC'BEBds"@GQ%G%fte'tf‘?@félﬁ%’og% EF-. The
foregoi ng description relates to transcodi ng XM. docunents into VBXM
documents at a dat ASehQuet in Bigndl rife spHWaERRRICHRNAEhgenarates XMlbraia
comuni cati on nobil e device, and processi ng WBXM. docunents at the nobile
devi ce. Hulushds passechiodhe @anlication ﬂ”'ﬁ“élef 2. h’éh@@&&tﬁy@aw heen praviausbn, XMW
documents nmay al so be prepared at a nobile device and transcoded into
WBXML f or starechemihssinghile deyviee gt anaycheyentererhiey ajbiser aned ewbosed, keyieasl or
transcode WBXM. docunents received froma nobile device into XM. for
transfer vtheainpuh{reigbawnkwi fhieanobileRlayicen2; or may pgssibly edoad¢idaopiatheshow ng
the creation of a WBXML

mobile device 212 through a data transfer system such as a serial port connection to a

computer or a short-range wireless communication system such as an infrared receiver

h™ communication module. XML data generated by the software application

or Bluetoot
238 may be transferred to the application handler 242 in a single transfer as shown in
Fig. 11, or element by element as eéch element is generated.

When some or all of the XML data from the software application 238 is
received by the application handler 242, the code book required fo transcode the XML
data into WBXML is requested from the code book system 244 using'an identifier
associated with the XML type of the data generated by the software application 238.
The code book system 244 returns the requested code book to the application handler
242, by either retrieving the code book from its cache (not shown) or by requesting the
code book from a data server if the code book is not available in its cache. The code

book request process, possibly including generation of the code book at a data server,

may be accomplished via any of the schemes described above.
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docunent on a nobile device. The nobile device 212 shown in Fig. 11 is

simlar to the nobile device 12 shown in Fig. 4, but provides for creation
of XM. ameOWBXM757 docunents. The communi cati on subsyst em 288/Gwd/ocosle book
system 244 may be the sane as simlarly | abelled conponents in the nobi | e

device 12. The sof ts I 242
may al so be the sa ”ﬂ%gg‘g%%?{"éi&ﬁ&%ﬁ’egg%’ H'(? ﬁ@ﬁ @%ﬂ%(?ﬁ"héﬁ)@ep?ﬂg for
exanple if the sof is configure bot rece e and
gener at e &Wﬂ 88“‘9@&\{% Mﬁ‘ !n?c? Y\P@ﬂ@ﬁldac%@eﬁtped%&?flgtc Ry rg bile
devi ce soft l.i cation ei t her. ive XM dat a dat a
o bot ht h&%ﬂﬁéﬁ’f ob el STHEYS BRPIFRYOR 28R RS BRETasSRIS e %QXW
software ap |cat| The X rator 241 r e inve
oper at i oné‘]e nfsn%n U@Wﬁ” ‘X\B%%e ‘g@%ﬂln geﬂ%rlatqrr?gzlﬁ L{’t? %%\g Q?H%rai%gf}rjrent
el ements froma WBXML _docunent, the WB eper at or . 1 assenp| es docunent
ol oot 5 ASRATGIe/IRVEX s Snerys e 25 W EPEYE kSRS o UG8 B e
Transcoding of XM. docunepnt elements into WBXM el enents may be handled by
ei t her thassmgjaied gaitertae oXMba tyRss amd %ﬁ%&h%%ﬁé% @PCQ@QM dep&di ng
upon the configuration of the nobile device 212, software application 238
and its ®emAlsicaiapsubsystene28&afne WHWML Idecamentis therptransraitieghia 3 dalei on
handl er 242 transcodes XM docunent el enents into WBXM. docunent el enments,
al though semehil e device may include software applications and associ ated
handl ers of either of the above types. As shown in Fig. 11, the software
appl i cati on 238 gerfdeaXMt data gdeeratediby the saftwase appliaabion IQ@SaW alsatbieon
handl er 242. This data may have been previously stored on the nobile
devi ce 21&prathip ameermotygneicshioynhion termolpileaddvipgt?d Qrudiil the rgoaedsted cods haak i nput
(not shown) on the nobile device 212, or may possibly be | oaded onto the
mobi | e delsireeeivdR THig pmgideaf@i@eaertamanef data sy strecbileudevica® 12 evem ivhén ther t
connection to a

mobile device 212 is out of communication network coverage or is otherwise unable to

request and/or receive a code book from a data server. Since the data is stored on the

mobile device 212, other mobile device operations, functions and software applications

may be used even though a generated XML document has not yet been transcoded

and sent to the data server. The stored data can then be transcoded and sent to the

data server whenever the code book is received.

Itis contemplated that an XML document generated at the mobile device

212 may be destined for either a data server, an intended document recipient with

which a data server may be configured to communicate, such as a web server for

example, or both. If the XML document is to be transmitted to one or more recipients by

a data server, then an address of each recipient is preferably appended to" or

embedded into the WBXML document by the software application 238, the application

handler 242 or possibly the WBXML generator 241 in the mobile device 212.
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conputer or a short-range w reless comunicati on system such as an infrared
receiver or BluetoothTM conmuni cati on nodul e. XM. data generated by the
sof t war e wppBioeersi on 238 may be transferred to the appli earicow2hesl er 242
in a single transfer as shown in Fig. 11, or elenent by elenent as each

R T e e
ok sy BhAATSHEF A it FUP LNl AR IR 15
;:E lrJIr g\s/i ';] “@tﬁéﬁ(l%%qv&g %%I]?V}a%@)ﬂ ({;)aga ?%e'ép% %sg{ipgd:aﬁ%\ﬁd Féﬁpge%%,ﬁ%ﬁ;?nei t her
Code booktMLGoHAg B Geg TBADIY DRUAIS G B BBIH B RB A RGBT W FTs

cache. The code book request process, si.bly includjn eneration of the
code bookdaia sgripsthatdas \?gP‘?SS Tﬁg@ﬁ g de?g'ﬂlt@ﬁg&s\ﬁuﬁh'dwggge fevices@nes
descri bed above. -45 WO 03/046757 PCT/ CAQ2/ 01778 Wen the code book is
recei ved Bpbiledevpe spiwareoapMisatinns, areoonfigyredite ge0ewis AR INOWALYREA Oat a

i nto WBXML docunent el enents continues. Once all of the XML data fromthe

sof t war e XMl theatd mabiksdeviessnenskipt inchifiecerde hankgenssation systermesice alivd
transferred to the WBXM. generator 241, the WBXM. generator 241 assenbles
t he VBXM.cedebesisgequites! to gapgnte ddBXMbsocumepisan & gobite deemear then be
associated wth the XML type, and transfers the WBXM. docunent to the
comuni catequesedifson taedaz3gervaheHoBswar, whetarpracessing rsourgesnynitmebilet o a
data server. The XM. data generated by the software application 238 may
al so be dedcepelimit, themmowbilg dévies mal gangrabmwehéormedidnly ofeiherseigpesol | t he
request ed code book

XML documenis, generate corresponding code books for such documents, and embed, -

prepend or append the code books to transcoded WBXML documents before sending

the documents to a data server. Alternatively, and as described above for data server

18, a unique identifier could be generated and the code books could be stored in a code

book cache (not shown) on the mobile device 212 if sufficient memory space is

available. If a code book is required by a data server for a WBXML document

generated from such an XML document, it could then be requested from the mobile

device. Of these two alternatives, sending such code books to a data server may be

preferable in order to avoid code book request management on a mobile device,

possible time delays in retrieving code books from a mobile device when a mobile

device is turned off or out of communication network coverage, and increased code

book request/response traffic over mobile device to data server communication links.

Fig. 12 is a signal flow diagram showing the processing of a WBXML

document received from a mobile device by a data server. The data server 218 and its
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is received. This provides for generation of data-on a nobile device 212
even when the nobile device 212 is out of comuni cation network coverage
or is ot hwows®es78habl e to request and/or receive a code reglCAwOmMm’a dat a
server. Since the data is stored on the nobile device 212, other nobile

devi . . . R . .
o o SeAbN SRLEGEORAT I8 S PR Rl o TR PO
t t sd NE St ! ot h
da?adie?véﬁr%éﬁémsﬁoﬁaﬁ{@ o2 2p SRS AT e B AL RS AP an
XML , t t bi | e deyj 212 be d ined f ith
a dat 3:22‘?2%5,%?” S RIS € ent "W th whi ch a data server  may
[ t i,cat h “yweb f I bot h.
gfe he 'xgw‘ErSOCE?mﬁ?%Eh%%@é% A el bR B Mo R e g o
t , t d f h i, pi ' f bl ed
embedded  CADG 11082 TBRIPOGOARREHPT BYHETSBNE Res S Arecanest 1o Bgmonke
application  handler 242 or possibly the WBXM_ generator 241 in the nobile
dovi ce 219evicassygh 63/ 1baespiEan R aihereh o eRb HIRIOS!S PRk bRokiade
device 212 and signal flows shown in Fi ?r'a 11 relate to generation of an XM

document flepengingHpen thedgdirestion of docsimant frag$fer-| abl e on the nobil e device
212 or froma data server. As described above, a code book for an XM

docunent havi ng a pAMYBXWML degumpabirem feamebile defican?d isrecriyaskdydbadai@ ed by
any data server that has access to the grammar definition. As such, if
nmobi | e desewes 238d@ndnaty hecaessafycierotasol wangatiqsl areapearimmmedriy herirpipgeed to
generate only known types of XM, then a nobile device need not include a
code book trgesieton2R4dnThy seaainesi WBXMingocuomié isfookasdedtpihe ddnscodgeBé4 inx e
VWBXM. docunents on a nobile device can then be requested froma data
server. Hivevanscodingrsysieno22s sit should bewappasend thah theoitariseoder system 228 in

the data server 218 also performs parsing of received documents. This is also true for

the transcoding system 28 in the data server 18 described above. Those skilled in the

art will appreciate that a separate parsing system could also be provided in a data

server without departing from the scope of the present invention.

If the code book is embedded into or prepended or appended to the

WBXML document, the transcoder 274 extracts and uses the code book to transcode

the WBXML document elements into XML, and may also store the code book to a code

book cache (not shown) in the code book system 230. In the example shown in Fig. 12,

the received WBXML document has an external referenced definition. The identifier is

used by the transcoder 274 to request the code book for the document from the code

book system 230. The code book system either returns the requested code book, if the

code book is found in its code book cache, or invokes the code book builder 234 to

generate the requested code book.
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device permt, the nobile device may generate well-forned-only or other new
types of XM. docunents, generate correspondi ng code books for such
docunent swoana4@rbed, prepend or append the code books t@crr@awspoded VWBXM.
docunents before sending the docunents to a data server. Alternatively,

and as described ahaug.dBbodiahaye e Ebde Aok Bultieh 348 bR LHeeJefﬁﬂde be

gﬁg\%?t gﬁ ?Rg ';nr;e devi.c Szigu uf fi greg DLy BCG s ?c\ﬁaf I ggfe
1 2 code 22%5';25’5@3@ A el 20, Tﬁ%ﬁf’%@? Gl e o
sevie. - ORHELnEl J‘%a?i“f’c“of*%%“%""fﬁ';'ﬁm R, m:”f‘af?ﬁff
i E i e A gyt e
cover age. bl i endetiie ek ot B PR an il -
showi ng t REefeABlYElaPRdhaney arRERIMOoK dp s Fashe @rgter%l?SftP%ﬁP eﬁ%‘f chw@eifgream

by a data server. The data server 218 and its -47 WO 03/ 046757

PCT/ CA02/ Barsmdes 3 ohBaarsed VBl algmeats @ﬂ@h%ﬁ frapsqogled padagseambiedver 18
and simlarly |abelled conponents shown in Fig. 3 and described above,
except t hito an&Mlydossmridr system 228 includes a WBXM.- >XM. transcoder
274. A nobile device 212 preferably transfers docunents to a data server

218 using the samdf fheodoamhenideun the mpbie tenice t312nisfielesded dorbea fudber server
to a nobile device, such as the proprietary |IPPP, although different
pr ot ocol sproegsses bystbd dattegsavetion § onpther coapatientsdhersin, tendoe Xhbdocumantsf er . A
VWBXM. docunent fromthe nobile device 212 is received by the data
is forwarded to such other data server components or possibly stored to a memory (not
shown) in the data server 218 for subsequent processing. |f the received WBXML
document is intended for a recipient system 220 identified by an address embedded
into or provided with the document by the mobile device 212, then the transcoded
document is forwarded to the recipient system 220 through an appropriate connection
handler 226. Data server 218 to recipient system 220 communications may be
accomplished through the connection handler 226 used for communications between
the data server 218 and external definition source 223, as shown in Fig. 12, or different
connection handiers may be used. Like a document request from the mobile device 12
as described above, the mobile device 218 may send a connection request with the
WBXML document to specify any document recipient systems such as 220 and a
communication handler and/or protocol to be used to transfer the document to any

recipient systems.

XML documents generated at the mobile device 212 are thereby

- 49 -



server 218 and any necessary protocol translations are perfornmed by the

protocol translator 224. The recei ved WBXML docunent is forwarded to the
t ranscodew023444787 t he transcodi ng system 228. It shoul d IPeETApPa0OENS t hat
the transcoder system 228 in the data server 218 also performs parsing of

%Eg ;' ggzgﬁgg%gﬁaég‘g?s f@%@“&i mea?‘fozbﬁ‘?‘%ﬁSFﬁVédf‘ﬁév'f‘]ﬁPa% 4 e “3‘55%5@-3:6% e
W thout dgé&ﬂ}ﬁﬁﬂ%ﬁ%ﬁ?&iéﬁ ed[?”ﬁgog i eg *tl?a% hkﬁeﬂﬁv'%?‘%drﬁéf‘ﬁ%“@%de book
Ej (r) 23?72(;?(32?%%%)@%&?} E%}L@I Slﬁ@%élyteﬁgglea(ﬁ'éo%% Vicg ? dgggﬁt@kgﬁﬁ@,uﬂém

book cachd2 r?@f"eZhIHQ\H)%'?ﬁert'ﬂgta%}%edngwgmg‘%fﬁﬁéﬁﬁp% glPlMgg@S?t Cag‘ﬁgwn in
Gef' ni 1 olfeTee TPABIRTY MG S| dveaaBeloBg of Remer Scaued o Ao bf SuEe ¢ he

code book for the docunment fromthe code book system 230. The code book
system ei BORIEr r BRiFeRipieRampkily dateaicabipaupsick required kede beak fieBbLRIthes & ound
inits code book cache, or invokes the code book builder 234 to generate
the requedaiacsersdor peswbly fws neeudeUReFBAavTH CA02/ 01778 As descri bed
above, the code book buil der 234 requests the definition using the
identifier, which iThegostentamopsaing sdrreessshayghinddgs 1URNAFIZ2@TE AhoWhin he
definition may be retrieved, froman external definition source 223. \Wen
the defi nflowehartierm it ignel® and 14eFigodd isvaBawishartdepregaating mobite deyia t o
generate the requested code book, which is then returned to the code book
syst em 23procéksing ofle deoekatsy Xivknd&3Menprasfcelrighll 4 isa dpwschahgllustratingthe book
inits cache and provides the code book to the transcoder 274. The parsed
VBXM. el eproeessiag of & heseitadalWaddledoaumier by enddtaderver.
In Fig. 13, an XML document is generated at the mobile device 212 at

step 250. It is then determined at step 252 if the XML document is a known XML

document type having an external referenced and available grammar definition, such as

a valid XML document. The type of XML document generated may be dependenf, for

example, upon the particular mobile device software application that generates the XML

document. If the XML document has an external referenced definition such as a DTD,

as may be determined by searching for a DOCTYPE statement in the XML document,

then the document type identifier of the document is determined at step 254, and used

in step 256 to request the corresponding code book from the code book system in the

mobile device.

If the code book is stored in the code book cache of the mobile device
code book system, as determined at step 258, then the XML document is transcoded at

step 260 and the resultant WBXML document is sent to a data server and/or
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into an XM. docunent. If the docunent fromthe nobile device 212 is

I ntended to be further processed by the data server 218 or other
conponentwotldeuesn, then the XM. docunent is forwarded t@CTuxdv2ottier data
server conponents or possibly stored to amenory (not shown) in the data

server 218 f{. b P | d | y\gé g@ﬂt IS
I nt ended %r'&%nﬁécaﬁgs?%ﬁ?ézs’ys%%%?%‘!a%?%‘??ee '%%gégéﬁggd r&esneenggd ed into
or provid ' t | ey ; scoded
doctnent - Leofisbllr A8 TG E RS BLbr BT o Pult b6 Bofip Bugh CaReRgfubbRy ot o
connection_  handler 226..Data server 218 to cipient system.220
communi catteENTi 580t e ik eefe B2 Bbith BRI 8 0eis used
for communi cations n the data server 2 a external def]nition
sour oo 223618k SLHERATEn Teegode POR S TaBphES bnf e i So Bt A Rlerkh &1y be
used. Like a dpcunent .reque fromthe nobil e device escri bed
Sbove, |t heomsHe deiBy niChed by Bstiga 4ne Gatiash S75% 2tk ead 26k ¢ hete vav
docunent to specify any document recipjent systens such as 220 and_a
communi ¢ aEbPBi‘i %i'éi%l g@feé%ﬂs@ﬂr gg s GBijgb%é]b‘@cé@ &8 themopie devise 3igiePrddOunent
to any recipient systens. XM. docunents generat ed at the nobile device 212
ar e t her epd Praeesginoeonoldes withbsigrs K69 867 and 264 a5 sleseriked FRayemBXML f or
transfer to a data server 218 and transcoded back into XM b‘E the data
server 218. It is aMebile geviepp vdihetelativaly imiéechpmaeesingnaveer Mk likaly ke ansfer
a WBXML docunent to a simlarly enabled nobile device, either directly or
t hr ough aendbled tg genesiate only XML degumants fos whithecode bapks/cad be weperatedby
preferably forwarded to an intended recipient nobile device instead of
bei ng t r amsdoeguesiet fwoneldaty seiver id arder taavoideodelhaokigeniestionondibinobilelevi ce
can request a required code book fromeither a
devices. In such mobile devices, processing of a locally generated XML document
includes steps 250 and 254 through 270. When a mobile device can generate code
books for XML documents such as new types of XML documents, well-formed-only
documents that do not use a formal definition, or documents with embedded grammar
definitions, then a negative determination may be made at step 252. The code book is
generated from the document or embedded definition at step 272, as described above
for example, the XML document is transcoded using the code book at step 274, the
code book is preferably embedded into or prepended or appended to the transcoded
WBXML document at step 276, and the WBXML document and code book are sent to
the data server and/or recipient(s) at step 278.
Alternatively, the code book generated at step 272 may be stored to the
code book cache on the mobile device using a calculated unique identifier. However,

for the reasons discussed in detail above, code books generated from XML documents

or embedded definitions are preferably sent to the data server or any other recipients
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data server or possibly froma sender nobile device. The content processing
schenmes shown in Figs. 11 and 12 are shown in flow chart formin Figs. 13
and 14. Fw@.030875% a fl ow chart representing nobile devi ceCTpraveesysng of a
generated XML docunment, and Fig. 14 is a flow chart illustrating the

processi n%?for@rvifh‘?r?ﬂe %%M&Hnent by a data server. In Fig. 13, an

XM. docunent is generate € nobile device 212 at step 250. It is then
determ ned at step ] W@ d i I%m ype
havi ng an external %'g'%é'{rinnce FS%%@%#E%%’I‘@’%@%TM V\ﬂc"lbeci5 M%n% &%%Vﬁgﬁ%hé as a
valid XM doc nt. T t . of uren ar y ent,
or examsraore oo L B HERPuticy Ghobt P o r e Sttt S plsFr ST B e
generates the X cynment. Lf t XM. docunent .has an external, referenced
def it 1 oreesius oeXifEAREhent biraloih Siiere AR FER P Sl BePay pEt TV
statement in th ocunent t hen .t he docunent type identifier of the
Gocunent | 1iesa BEXHe GOcHmeniers s ohils eytegis e veieb hardeia seivbitialen ¢ e
correspondi ng code book fromthe code hook systemin th bile device. If
the code &9k liigthangieder "?"F'P({n w'aete%tgesea%be%was B*OV{C{‘]?Q wﬁ%ghggomr};efor code
book system as determned at step 258, then the XM. document is transcoded
at step ZOMpRWbeE arGosigihogk psasgRe WelkasmertoniysX i dpcurpent Waa embedsied -
and/or -50 WD 03/046757 PCT/ CA02/01778 recipient(s) at step 262,
conpl et i ngnteodi IREeRRAGEEOPRRIEBESH g thy W%Mged%ﬁmeé@ Mvihe PRt WasThe
process ends at step 264. However, if the code book corresponding to the
i dent i fi erprowdetit is henrextiasted ajstap 204 BRd {he @arupBglf is paieed and ranscedekst ed
froma data server at step 266. The code book is received fromthe data
server at hackintoBE3XMiwusing theeadethaok adisleny286n A daseribegyabpie thixddnsment ne
bet ween steps 266 and 268. The code ‘

sent from the mobile device may be intended for use by the data server and possibly

also orinstead by one or more recipients. The transcoded document is then distributed

to components within the data server and/or to any intended recipients, at step 288.

The method then ends at siep 290. [f the document is intended for one more recipient

mobile devices, then the received WBXML document could be forwarded to the mobile

devices at step 288 without being transcoded, whereas the transcoded XML version

could be sent to other recipients such as computer systems with which the data server

can communicate, through a WAN such as the Internet, for example. Since WBXML

can also provide for more efficient use of communications resources even for wired

communication systems, it is possible that a data server may be configured to distribute

a received WBXML document to all recipients, and that the transcoding operations of

step 286 would be performed by each recipient.

If the code book was not provided by the mobile device with the received

WBXML document, as determined at step 282, then the data server determines the
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book is then preferably stored to the code book cache on the nobil e device
at step 270, and processing concludes wth steps 260, 262 and 264 as
descri bedwelwewes7sMobi | e devices with relatively limted precrasgeng7poner
will likely be enabled to generate only XM. docunents for which code books

can be generat.ed and r f 1 o id
code book AP ER TR GAEH SO Db SR, A ebo R YK inyBe T e 12K
processi ng,_of ocal | enerated XM docunent. i.n S d 254
i ough 2Hs coioSk mistRlah e, fi8 e gty RedomblEn BShet e, g ol
docunents such as new types. of XM  dqcunents.  well.-forped: anl d nts
that do n@°ﬁ§@tﬁwt§?%ﬂ¥t%83ﬂeﬁiw o C%%&%ﬁ?@'ﬁ%aﬁﬁgﬁ%%aaéa%@ﬁr
definitions, then a negative determ nati on naybe de .at e 52.. The code
book 15 _GeHePaPRis TPHBAIN e catihen PoresHBBireaetbR: ok 2B S dPped 7, e
descri bed above for exanple, the XML docupent is trapnscqded usi .t he code
book at sta®gve7Al therrodenpl ipdvk in hecaong, ﬂ;‘fﬂnyate?jrﬁ%aggde'ﬁ}?{gh%fje i¥ended
or appended to the transcoded WBXM. docunent at ste,g 276, and the WBXM.
docunment &seoeiaied WEBkther ddendifier 16 thengodmt kode sl iantgtiiverecipi BISts) at
step 278. Alternatively, the code book generated at step 272 rra%/ be stored
to the couplemasiationshis ineontp@plaias that e definition Wi bg relilevad apddNeiAPeRie
identifier. However, for the reasons discussed in detail above, code books
gener at ed bookmilkive geloerateshhysthe slataesarverd dipwryer.ril shositsbe pedessiepd thalithe sent
to the data server or any other recipients -51 WO 03/046757
PCT/ CA02/ Gdverion vé trhn@wayilitrited théreto\BRierel owlite devicg uesautigesieaimilo codle). 14,
processi ng of a WBXML docunent generated at a nobile device will be
descr i bed.bdekgcolld be sequestealfrarh amyolile ldesice fomwhicih thedlV BEdi.sdasygmeit was
recei ved WBXML docunent by a data server. As shown, the processing nethod
begi ns received.
When a definition is retrieved by the data server at step 298, a code book

is generated at step 300. The required code book, whether generated at step 300 or

retrieved at step 298 by the data server, is preferably stored to the data server code

book at step 302, and processing concludes with steps 286, 288 and 290 as described

above.

In accordance with a further aspect of the invention, WBXML documents

may be exchanged directly between mobile devices. Mobile device processing of a

received WBXML document may be substantially as described above. Arequired code

book that is not provided with the WBXML document or found in the mobile device’s

code book cache can preferably be requested from either a data server or possibly the

sending mobile device.

Fig. 15 is a block diagram illustrating a mobile communication mobile

device in which systems and methods according to the invention could be implemented.
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when a WBXML docunent froma nobile device is received at the data server
at step 280. It is then determ ned whether the code book was provided with
t he docunwoto3/ofi@s7 exanpl e where a code book used for a welCT/daenedsonl y
XM. docunent was enbedded into or pr epended or appended to the WBXM

R A Gk L
286.
devi CZ‘;@% preehdud 3 EREE S5 ﬁgn%raﬁﬁﬁérg"\&%ﬁwﬂ?ﬁweaf Brtser 88 et or °
T
i stribut ﬁxu%%"@a%%éeae@%ﬁétbﬁpﬁﬂttﬁ;qqaagfﬁv%ré”eioc ERAPraAPoPo? MBS Reghded
288. T 9
ST Bt encieiednS bibrars code KuBTEI S eprrer ey ERIR e e BB 0B i
docunent could be forwarded to the nobile devices at E88 vvlthg%Jt
bei ng t r arfs EQHRWPONAINGr Fpdicatind h?%@%%ﬂ%cﬁ%ﬂ_ %@é‘ﬂcfhwi%ﬁpa [S¥SIEBh P
ot her recipients such as conputer stens_ with which the data server

comuni catiegluding eupeledbopkeas @@455 heemphile:feidee 3?%1‘” Ebgaﬂﬁl'%SUl?ﬁtW@W\BXNL
can also provide for nore efficient use of comuni cations resources even
for wired simtanteiecnobimdeyes &2in Figt 2, byt gbews puttiniseeitvara apalicalipoeanday be
configured to distribute a received WBXM. docunent to all recipients, and
that the ttwargwsdif VYBEMbrrarserasindfgenstaiprs286 woul d be perforned by each
recipient. If the code book was not provided by the nobile device with the
recei ved WBXM. docUhentommsnidatian suhsybtemn 336G inclgdss shen aomponanis ger ver
determnes the -52 WD 03/046757 PCT/ CA02/01778 identifier of the received
docunent akqsitefoR®2 mdbile devite 388 dkcormmuhieater withuzdatadefvepavertimelinke 885 book
systemin the data server, using the identifier, at step 294. The code
book syst emd 88N wiﬂ@lerrmynle@ ushe féredoduingent ddesteooknd Tote Hobk requdsds andst ep

26 1 hrisponses, for example, and possibly with other mobile devices over the link 339. The
exact implementation of the communication subsystem 336 will depend upon the
communication systems and protocols with which the mobile device 322 is intended to
operate, as described above.

The WBXML string parser 340 receives WBXML documents and both
parses and transcodes the documents back into XML. The string parser 340 is
therefore c;)nnected to the code book system 344 to provide for code book retrieval
when a WBXML document is received. If the code book is embedded into or
prepended or appended to the received document however, the code book is extracted,
passed to the code book system 344 for storage in the code book cache 345, and used
to transcode the WBXML document. Parsed and transcoded XML déta is then passed

to the application handler 348 for use by the application 350. It should be appreciated

that the application 346 is configured to work with XML on the mobile device 322 and is
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code book is found in the cache, then processing proceeds at step 286, as
descri bed above. |If the code book is not in the cache, then at step 298,
ei t her thwodefiersti on associated with the identifier or tro#/@oede1ieok
itself is retrieved. In nost inplenentations, it is contenplated that the

definitio L et LRV K aWd.: y.the
data ser vgp‘?v‘pei%ﬁg\%%?é %WScﬁag%ﬁgﬂb%&ﬁﬂ gg%te (r)g%&t ﬁﬁ'l#x’gﬁ e?aﬁv@ﬁ%ﬁo@%ﬁ%sls In no
way |imted thereto. Were ' Vi Ce. r roit, S
Coul d b rABETBUS S e e AT ML S EBHd BARA TR e T e lO e AR * e
recei ved. en a definiti .S retrjeyv data server S 298, a
code book SO @’aéeeﬁgpg‘fag'(?na?&%f%ﬁa%@ %ﬁ'ﬁge M&gﬁﬁeaﬁwgdéﬂf%&?f %ebﬁgpe
generated at .step,30Q 0 retri t. step 298 the data server, |s
pr ef er abl PROliGAGH Wgﬁ’ié‘lﬁaﬁée @Qﬂlr g‘é’ﬂggeﬁ‘ffag% 322{ egig%rﬂe%@ﬁe’;s tﬁﬁéeqﬁYac% essi ng
concludes with s s 286, 288 and 290 as described above. In acc nce
with a f urqoﬁérbogkgé& th@fcofjﬁzoioﬁ\%ﬁ? 4 Qfgeneraigktl & bogkjropt @i}é\ﬂ nged
directly between nobil e devices. Nbbile_devicewgrocessing of a received
WBXM. doc ffiator sy epbedded defipitian |37 descibed @bpwet aldtsy e0denbpalyis l“é@gé%de
book that is not provided with the WBXML docunent or found in the nobile
devi ce' s teangeotd dhe cddihedaiarinter BRI | daty avhiety ife #s8Mbled ninty enBXMiat a
server or possibly the sending nobile device. Fig. 15 is a bl ock di agram
i | lustrat itﬁzyumambmq! passehie Hiecepnirpuniagtisin sebsyrem Ssbifer tignisaHssigisioagatand
met hods according to the invention could be inplenmented. -53 WO 03/046757
PCT/ CA02/ GSETVES or possilg anather mhbileddiidee AdeadedwoB genenatad eivihesnaimegmiceat i on
subsystem 336, a WBXML string parser 340, a WBXML string generator 341, a
WBXM. bi na322 may beseri4yngawith the transcoded WBXML document, stored in the cache 345

in the code book system 344, or both.

| The software application 352, configured to work with the binary parser

342, includes an application handler 354 which handles transcoding operations. A

received WBXML document to be used by the application 352 is parsed by the parser

342 and parsed WBXML document elements are passed to the application handler 354.

The application handler 354 then either requests the code book from the code book

system 344 or extracts an embedded code book from the document, and uses the code

book to transcode the parsed elements into WBXML. When an XML document is

generated using the software application 356, the application handler 354 either

generates the appropriate code book from the document itself or an embedded

definition or requests the code book from the code book system 344, and uses the code

book to transcode XML. elements generated by the application 356 into WBXML binary

elements. The WBXM'L binary generator 343 performs reverse operations of the

WBXML binary parser 342, and assembles WBXML elements passed to it by the
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WBXM. bi nary generator 343, three software applications 346, 352 and 358,
each including software code inplenenting the actual software application
350, 356,wB82/0a7d7 a correspondi ng application handl er 34®8CTR5W2/0868, and a
code book system 344 including a code book cache 345. The nobil e device

322 in Fig, 15.is suhst i. al | P m the nobile device 12 in Fig. 2,
but showsgar?ﬁﬁﬁtlﬁpéwagg%%géérﬁég%?)l(@i{qogﬁéneé%d two types of WBXM. parsers
and generators. The_comuni cati su te i u uch nts as
required for the m)-Bﬁ? @pB@Qﬂ%%S gg@ apa%)égrﬁﬁg]ﬁ%@qdég%? ﬁg 2 a?'acog@r@g&
overthe links, 335 nd 337 i.ch may be used for, d ment transfers.,and
code book "Y'ghlﬂﬁé“f’ge §H8k SY%@'B\gﬁrgléég ?C?%Pa'ég?a %?PegFngfgﬁ% Gk lor{qu ?\hoolﬁ%er
nobi | e devices over the |ink 339. The act inmpl enentati.on.of the
conmuni cat"’l'%b%%%'?%t,@%%a %og'l?e W%B%p?rrﬁfgng o) lEaiqnsmaX A% s and
protocols with which the nobjle deyi Caj SZ%K%S in ,endgd to Egerate as
descri bed haysveherrgaftyaRvarRicaions fsiale opgraling dheipn FAb SE#BRtEs and
both parses and transcodes the docunents back into XM. Tg_e stl:li ng_ arser
340 is t RAplsaion oSineledes ap grpkcation handlghROQ s vhich BALNCOIRISENE®EDr code
book retrieval when a WBXML docunent is received. |f the code book is
enbedded ievekedsied, p3 ssitiael cOMMARNRGEAENG 1 @ kBowe ieshnisyeinsgriead abRykever |
t he code book is extracted, passed to the code book system 344 for storage
in the codehevapiticalirthdcBugy ughdhaigaiger 342 andgenasaer BAd, asBawWdB diigrel®: .
Parsed and transcoded XM. data is then passed - to the application handler
348 for uswitbges het intpract with thecogis®ook sysiemvid. beplameniaipaekibie invaationtime
applicatiton 346 is configured to work with XM. on the nobil e device 322 and
is -54 \Wa 6bddatze RCY thatshyqadvde fartackivards qeapsdibiliywiti aokile devipe
string parser 340. Simlarly, the application 346 is

software applications that use embedded transcoding schemes.

The mobile device 322 as shown in Fig. 15 is intended for illustrative
purposes only, and the invention is in no way restricted to a mobile device including the
components shown therein. For example, further software applications which only send
or receive XML, as well as still other applications enabling communication functions or
non-communication functions, may also or instead be implemented on a mobile device.

It will be appreciated that the above description relates to preferred
embodiments by way of example only. Many variations on the invention will be obvious
to those knowledgeable in the field, and such obvious variations are within the scope of
the invention as described herein, whether or not expressly described.

For example, although a single mobile device, data server and information
source are shown in the drawings, a data server will typically provide services for a
plurality of mobile devices, possibly via different wireless communication networks, and

access to a plurality of information sources through different direct or network-based

i
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al so configured to generate XM. on the nobil e device 322. XM data
generated by the software application 350 is passed to the WBXM. string
gener at orwB4as/olwyst he application handl er 348. The VWBXM. PCTICN®2Q€M8r at or
341 either retrieves the relevant code book fromthe code book system 344

or ge”eratc%?lnég‘tﬁ)ngo‘jgin*ﬁ%gbbgﬁ Rifets mAAERH ngfgvo%'%%d@ﬂ/ @gc{rhﬁiti%on as

descri bed above. The co 00K IS used to transcode the ailnto

VBXM. dat %°W§H8¥§°mﬂ@!é§9’§wﬁﬁ%¥n\g§s. Né}gcumant and passed to the

conmuni cat1on su stem 3 rtr on o a data server or possibly

her nobile devige.. Acad ' | ?
e°Som arong us e ThecRneAlSnBo SRRl Tkl "G S Ay RES02

cont | gur ed PP TRIRY i ERrE A hn? B inaloRies VBeR oPRRUASTRMED sifany. or
documont ot HS8RRIE Taethh Fally 13, 845580 480 Bt prishina BareErhans2 and

par sed WBX c t elenments, are passed t he appli.catiqn handl er 354.
e apnl | MBI R erel G ER AN Eoba 355 nedabo'e G 253he BRnediorsirt ne
code book ,S\éa,t em 344 or extracts an enbedded code book fromthe docunent,
and uses tHEOLHISChENER a8 HYRE SRR SHECTIRG TRHEXABP!EI enents i nto WBXML. When
an XM. docunent i s enerated using the software application 356, the

appl i cati on handl erAEBQU%! flalar seryRicangt indorpation ouiasi atedessiibed @RVE r om

t he docunent itself or an enbedded definition or requests the code book
from t he ddtRaribaxseppsaiesydems, amttegaied siderdaeorreging bethdatasswl anKvL

el enents generated by the application 356 into WBXM. binary elenents. The
WBXM. bi ndnfprigatien sewee dustigeality isalse eoaleswlalpdr fuchristegratedieysigmxMre bi nary
parser 342, and assenbl es WBXML el enments passed to it by the -55 WO

03/ 046757 pROUEKY2Advarit@yeous when confidential or otherwise sensitive information is

provided by an information source. In this case, no intermediate data server is required
to transcode information for transmission to a mobile device. For example, confidential
information that is transcoded and encrypted at the information source remains

encrypted until decrypted at the mobile device, providing end-to-end security.
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application handler 354 into WBXML docunents. The applications 346 and 352
are configured to operate in conjunction wth the code book system 344 in
accor dancwowBiiws7aspect s of the invention. It should al soPo#/@&ppoersat ed
that a nobile device 322 incorporating such applications my also have

ot her sof Mpl ications installed and operating thereon. For exanple,
applicati hcl udes an application handler 360 in which an encodi ng
schenme, is enbedded, as would be conmon according to a known techni que
descri bed above. The application 358 may use the parser 342 and generat or
343, as shown in Fjg. 15, but does pot interact with the code book system
344. | npl énent%t’i‘%}ﬁg‘épf tplﬁ%cqsﬁ‘{?sme‘dﬁ'q?%maék% Bkéa%eek}f'\é@ deRHMaEs apy? g
provi de for backwards conpatibility with nobile device software

appl i cat i ¥irglegharobile commyeneationtdexics cerIMpiinG theriiaps gfhe nobi | e devi ce 322
as shown in Fig. 15 is intended for illustrative purposes only, and the

i nvention is ifeCAINgGay Preossped dasunentairomis Aatagraryere Whgtain dhe graceesed
conmponents shown therein. For exanple, further software applications which
onl y senddogymerideperenriad bysksangspingangfill dogment ughg 2 €ade BadK enabl i ng
communi cation functions or non-conmunication functions, nmay al so or

i nst ead be i nptieismnining ovhetheroliid eodevbeek ist sigred e thepwireless gnobiltat t he
above description relates to preferred enbodinments by way of exanple only.
Many var i eomonmication kevicayenti on wi Il be obvious to those know edgeable in
the field, and such obvious variations are within the scope of the

i nvention as desjaesterihéeodé bookitmh ther dada sawer whgnedisastodedwok s rimd gtordebr
exanpl e, although a single nobile device, data server and infornmation

sour ce ar ensthowireless hiubild caminmgdcatian diaviseser ver will typically provide
services for a plurality of nobile devices, possibly via different

W rel ess comupiceingine ketaDbLEIS fromtde dakcsasert an@ plurality of information
sources through different direct or network-based -56

transcoding the processed document using the code book to recover the XML

document.

2. The method of claim 1, wherein the processed document is generated by an

information source and provided to the data server.

3. The method of claim 1, wherein the processed document is generated by the
data server.
4. The method of claim 3, wherein the XML document is associated with a

document definition, and wherein the data server retrieves the document definition and

generates the code book based on the external definition.
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WO 03/ 046757 PCT/ CA02/ 01778 connections. Simlarly, any wreless

communi cation network and any information source may conmunicate with

mul ti pl e watta/os@svers. I n addition, the systens and net hoadsTaa®enibed above
may be inplenented for transcodi ng and parsing of content types other than

encodi ng Snemtte T HERC QLSS ARAG R SeriSor ages “descr i bed above

could al so be dfﬁl\l‘/fgag for such encoding schenes as type | ength encoding,
for exanple. APtHGIH2G5YE servers and information sources are descri bed

above primarily as separate st.ens i nfegrated.systemincorporating
both data server anf?ceﬁ’fﬂggﬁ’ﬁﬁ@ﬁoﬂogﬁ’@ﬁ’%&%&@gpﬁﬁﬂﬂ'q SQUCsI so
contenpl ated. Such integrated syste are particularly advantageous when
confidential or ot h@rt(}\‘?‘g%g é"@r&?ﬂﬁ\?@ information is provided by an
information source. In this case, no internedi ate data server is required
to transcode i nfor napesRdingr the Mk Hosumsht psing theisope kestite gengsite dhainpl e,
confidential information that is transcoded and encrypted at the
i nformation so@fesessegdpeinendnaid pt ed until decrypted at the nobile device,
provi ding end-to-end security. -57 WO 03/046757 PCT/ CA02/ 01778 WE CLAIM
1. A nethod of proceeylingitheareerssed doawneipo thgmyiielges (ekilg cerprunieation on a
wi rel ess nobil e comruni cati on device, conprising the steps of:- receiving a
processed documevicefrom a data server, wherein the processed docunent is
generated by transcodi ng an XM. docunent using a code book; determning
whet her the code book is stored on the wireless nobile comunication
devi ce;

6. The method of claim 1, wherein the processed document comprises an identifier,

and wherein the step of determining comprises the step of:
determining the identifier in the processed document; and
determining whether a code book corresponding to the identifier is stored on the

wireless mobile communication device.

7. The method of claim 1, wherein the step of requesting comprises the step of
sending a code book request o the data server, and wherein the method further
comprises the steps of:
at the data server,
receiving the code book request;
retrieving the code book in response to the code book request; and

returning the code book to the wireless mobile communication device.
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requesting the code book fromthe data server where the code book is not
stored on the wireless nobile comunication device; receiving the code
book fromvDha/odersa server; and transcodi ng the processed a1 118i ng t he
code book to recover the XM. docunent. 2. The nethod of claim1, wherein

t he procegsed cunent . i r at i.nf.ar i.on _sour nd provided
Lo the data sel Dfetpd SRt et the Son o FCRERR bARPREL S BE5H
docunent is generated by the data server. 4 The neth of .claim3
Wherein the SvASBERBRSHNGEET g SRR oI 2SR e CR R B i ng
wherein the data, server retrieves the docunent definition an ener at es
the code book RSN chEe bepkFam e gty viiers Tt toaK Bigorstih e

PCT/ CA02/ 01778 5. The nmethod of claim 3, further conprising the steps of:
at the dal™®8@¥ver, receiving the XM. docunent fromthe information source;
retrieving the code book; transcoding the XM. docunent using the code. book

to generate the processed docunent; and sending the processed docunent to
the wirel ess nobile conmunicati on device. 6. The nethod of claim1l,

wherei n t Re pr dbeswdhpdielctiaiang, vharpinitae steprpfiretepying cemprisemiiewisefn t he
step of determ ning conprises the step of: determning the identifier in

t he processed wbeignBarcodakgok is not stored in the memory,

retrieving a definition associated with the XML document; and

generating the code book from the definition.

10.  The method of claim 9, further comprising the step of storing the generated code

book to the memory.

11.  The method of claim 1, further comprising the step of storing the received code

book on the wireless mobile communication device.

12.  The method of claim 1, wherein the processed document comprises a Wireless

Application Protocol (WAP) Binary XML (WBXML) document.

13. A system of processing extensible markup language (XML) documents on a
wireless mobile communication device, comprising:

a receiver configured to receive a processed document from a data server,
wherein the processed document is generated by transcoding an XML document using

a code book; -
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determ ni ng whet her a code book corresponding to the identifier is stored
on the wreless nobile communication device. 7. The method of claiml,

wherei n tWe sbey5pf requesting conprises the step of sen@chgA2oode book
request to the data server, and wherein the nethod further conprises the

he code book 1 RoReblus i coREREl A HashR To SRS O BRNER 1 g the code
PCTI a0z 01776 TaeCA e uefost ETPIEY B F2odNR B e oo s OB S BIASL  ng
ool e S AR oo
wherein t H@%%@georgffari‘éf’?r}ag%‘?e‘ﬁj&ltg%hfﬂec@%@?qqﬁ’éh??‘wﬂ-rnqe)mggagg?‘gmﬁ%’%:‘fg‘]dg’ book
is not stored in the nenory, retrieving a definition associated with the

XM docuniift XMy S9CUBERkr ati ng t he code book from the definition. 10. The
met hod of claim9, further conprising the step of stori nt?] t he generated

code book to Whereirdhsegde haok systernisigopiiowed i detamine phethrENe cARPPY ng t he
step of storing the received code book on the wireless nobile
comuni cats ¥ereddy theecache whpndhaspde Boel isdpaietad byerteanscediag pysedstoed
docunent conprises a Wreless Application Protocol (WAP) Binary XM
(VBXML) dptayidsrthe code book to the transcoding system where the code book is stored in the

cache, and to request the code book from the data server, receive the code book from

the data server, and provide the code book to the transcoding system where the code

book is not stored in the cache.

14.  The system of claim 13, wherein the processed document incfudes an identifier,
wherein the transcoding system is configured to request the code book from the code
book system in a code book fequest comprising the identifier, and wherein the code
book system determines whether a code book corresponding to the identifier is storeq

in the cache.

15.  The system of claim 13, wherein the transcoding system comprises a string

parser configured to parse and transcode the processed document.

16. The system of claim 13, wherein the transcoding system comprises:
a binary parser configured to parse the processed document into parsed

elements; and
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13. A system of processing extensible markup | anguage (XM.) docunents on a
W rel ess nobile conmuni cation device, conprising: a receiver configured to
recei ve awprooomessed docunent froma data server, wherei nPCeAROCESSEd
docunent is generated by transcodi ng an XM. docunent usi ng a code book;

-60 WO 03/046757 P 02/ 01778 ook stem r| Si ache for
storing code bBBI?Q&T‘?fSA %E?ﬁ?éﬁ?ﬁlﬁsgé"f}& %rﬁlaeoci’ Ph%c‘g'irég?s and to
t he code bo stema onfiqured.to e t he ocess d docynment, to
oquest - AR FIMTIER B Ve ko deR 6 Jenstiedhs PEGer bR ¢ he
processed docunent using the code book to recover the XM. docunent,
wherein the code book systemis configured to determ ne whether the code
book is stored in the cache when the code book is requested by the

t ranscodi g syérh%ﬁﬁ"?@ of ﬁ%\)ﬂéefuﬁﬁér VR 'WWQ?”PW@W%‘H%‘@B‘F"%“%W em
where the code book is stored in the cache, and to request the code book
from the @aeMbesided encedingpeheneandazrocintrskwith 6ﬁ?CQ'}ﬁ’§0§a@éﬁ appligation athd
provi de the code book to the transcoding system where the code book is not
stored i nthawirelgenmmobila comruinisadion dewiee.cVRgraini3, wherein the processed
docunent includes an identifier,  wherein the transcoding systemis
configured to Hegieseivet irefurthee Cbﬁﬂ@urﬁddenrec@ve;@d@econdcmoegaseérﬁlqcnrr@nt:ode
book request conprising the identifier, and wherein the code book system
det er ni nessswridtad with tbaéecmmofwweapplmﬂomg to the identifier is stored
in the cache. 15. The system of claim 13, wherein the transcodi ng system

conpri ses a st thegnagygressar is cohfigiwec tb parspdns secomd proesssedddctimenpinte essed
docunent .

second parsed elements; and

the second application handler is configured to transcode the second processed

document based on the embedded encoding scheme.

18.  The system of claim 13, wherein the code book system is further configured to

store the code book received from the data server in the cache.

19. A system of processing documents, comprising:

a code book system configured to receive code book requests and to provide a
code book responsive to each code book request;

a memory in the code book system configured to store code books;

a transcoder system configured to receive documents, and, for each received
document, to request a corresponding code book from the code book system and to
use the code book to transcode the received document; and

a code book builder configured to generate code books,
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16. The system of claim 13, wherein the transcodi ng system conprises: a

bi nary parser configured to parse the processed docunent into parsed

el enent s;wend/04€&37 WO 03/ 046757 PCT/ CA02/ 01778 an appl i cRCiramobantB er
associated wth a software application on the w reless nobile conmuni cation

clai m 16, f ur t HBPeTD s Pade, BBGK SiiahdS BRte e RuTBR R Gt g WPl

on "t he iR bR Bk o BdtT ot b i BRERS! o 3P BRata R S "
the. secondubb e lenerasprofand Raehela e pareusd FRRIR GR e Fiftbar se.
appl | cat | DADKBHGEETELS TIPRUeH' e pdP Boal BB Db RdBE BIRI W ocessed
docunent based on the enbedded encodi ng schene. 18. The system of claim 13,

wherein the code book systemis further configured to store the code book
received fromthe data server in the cache. 19. A system of processing
docunent s 20conphe sysigm of ctadnel % Hathes pamprising arqogueapnthandles pPRgUERRME book
requests and to provide a code book responsive to each code book request;
a menory irecaiVeedeareri® Hrms g8 indeimaion; seuraedancotospreyide dogidogiipirgs tqthe
transcoder system configured to receive docunents, and, for each received
docunent , trapseastpneygstem. corr espondi ng code book fromthe code book system
and to wuse the code book to transcode the received docunment; and

21.  The system of claim 20, wherein the connection handler is further configured to
receive transcoded documents from the transcoder system, and to send the transcoded

documents to a wireless mobile communication device via a wireless transport.

22. The system of claim 21, wherein the connection handler is further configured to
receive connection requests from the wireless mobile communication device via the
wireless transport, and wherein the documents are requested from the information

source responsive to the connection requests.

23. The system of claim 22, further comprising a protocol translator configured to
convert the connection requests from a first protocol associated with the wireless
transport o a second protocol associated with the connection handler and the

information source.

24.  The system of claim 19, further comprising a code book serviet which receives
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a code book builder configured to generate code books, -62 WO 03/046757
PCT/ CA02/ 01778 wherein the code book systemis further configured to

det er m newateiies7 a requested code book is stored in the memTA02/0818 to
initiate the code book builder to build the requested code book and to

[ th t ed d k_f h il |
" cquest ed oRERERREFL R BE Bt i el T MRS LB n RTEE R o
19, further iSi ti handl [ d.t [
docurent  HIPRE SANSHTraaHEeBr G Ba O Eorh esaie ek Ehe o RS 11 ¢ ne
t d . Th t f clagim?20, whereipn the. Ct.i
andi o | ST ERTERERAAGIP P 1EoRe Slte SPRINLGHEE Ryies P FFYRTE he
transcoder system and to send the transcoded docunents to a wreless
mobi | e coMAIPRULti on device via a wirel ess transport. 22. The system of
claim 21, wherein t-he connection handler is further configured to receive

connection requests fromthe wireless nobile communication device via the
wirel ess transport, and wherein the docunents are requested fromthe

informati @8- s6be s¥sipEHGiRInED, whefaie thessadediqalbuilderua dyrther sanfiguied &3/ st em

of claim22, further conprising a protocol translator configured to
convert t tielfigvnadslocumant eefindinnsior pdesaivead depumanape &9 garerata acede peh t he
wireless transport to a second protocol associated with the connection
handl er amdseden thendenument dafiibon when ihe codedopksysleminitiates the code belt her
conprising a code book servlet which receives -63 WO 03/046757
PCT/ CA02/ buitds8. code book requests for code books froma wreless nobile
conmruni cation device via a
26. The system of claim 25, wherein the code book system is further configured to
determine a document identifier associated with the document definition of a received
document and to provide the document identifier to the code book builder where the

requested code book is not stored in the memory.

27.  The system of claim 26, wherein the document identifier is a resource address

from which the document definition is available.

28. The system of claim 25, wherein the document definition is embedded in the

received document and extracted from the received document.

29. The system of claim 19, wherein the code book system is further configured to

store code books generated by the code book builder to the memory.
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wi rel ess transport, requests the code book fromthe code book system and
returns the requested code books to the wi rel ess nobile comunication

devi ce viwOtR®4655T el ess transport. 25. The system of cl aiPeTAn2psE8ei n t he
code book builder is further configured to retrieve a docunent definition

for a recegjved,do nt _and t. [ at 00 sed on the docunent
dofini ti ofwhed f@%ﬁ%ﬁ@rc’ﬁ%ﬁﬁ%§§@ﬂ$ﬁ*§??ﬁ"§ﬁ§§9?%ee§88§§ﬁbook bui | der. 286.
The system of cl aim 25, wher ifn the.rﬁode book systemis further configured
to deternine ZCEHNGRAPCYTRIATOM 8P NMRQUIRHORSUSH t h t he document definition
of a received ocunent and to provide . the docunent identifier to, the code
book bui I der vAGPENIRG whahees cBHE BBUE ds SRS Madosiient i Sttt bt
27. The system of claim 26, wherein the docunent identifier is a resource

address FPEHRPAR BF18™e docunent definition is available. 28. The system of
claim 25, wherein the docunent definition is enbedded ipn the received
docurment and eS@neseingthecane baek wBersithe aodreeridRt transsodingdhe JREURHIS ¢ ai m
19, wherein the code book systemis further configured to store code books
gener at ed NBY/stpresl 10 R CORHROPUSYSERSR; @l t he menpry. - 64 WO 03/ 046757

PCT/ CA02/ 01778 30. A nethod of processing docunents conprising the steps
of : receiving Harasedingnther decHnaenti uirg fkg iCote SWeKcle; genaratent rirangcofied her a
code book for transcoding the docunent is stored in a code book system
gener at i ngoetreerfode book where the code book for transcodi ng the docunent
is not stored in the code book system and

31. The method of claim 30, further comprising the step of transmitting the
transcoded document to a wireless mobile communication device via a wireless

network.

32. The method of claim 31, further comprising the steps of:
receiving a request for the document from the wireless mobile communication
device via the wireless network; and

requesting the document from the information source.

33. The method of claim 32, wherein the step of receiving a request, the step of
requesting, the step of receiving the document, the step of determining, the 4step of
generating, the step of transcoding, and the step of transmitting are performed at a data
server, and wherein the method further comprises the steps of:

at the wireless mobile communication device,

receiving the transcoded document from the data server;
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transcodi ng the docunent using the code book to generate a transcoded
docunent. 31. The nethod of claim 30, further conprising the step of
transm t twog3egs7 t ranscoded docunent to a wirel ess nobi | @Crarav1T8at | Oon
device via a wireless network. 32. The nethod of claim 31, further

i Si h f:. | Vi ]
e e LB B HPAEE S E0h e o TR A
requesting the documergii{)f ramthe information source. 33. The nethod of

clai m 32, wher SPAMURLATPR JOYPE, o ceiving a request, the step of requesting,
the step of receiving the cunent . the step.of deternining,, the step of
generating, the st efﬁgtiﬁgﬂggﬁ%e@%%n%‘?kfm sy qrgg}?sc%d{a{bp%lsgpg
performed at a dat erver, and wherein the t hod further conprises the
steps of: at tREr ?'éﬁ‘é’s‘é"“ﬁlﬁ%? m&b@%ﬁ?mmuegﬁr' ngﬁ\@‘é‘?’(?@,d receiving the

transcoded docunent fromthe data server; -65 WO 03/ 046@ PCT/ CAQ2/ 01778
det er mi ni ng whet hertranscodipgdhaiecoded decusmen ysingdngpedq fRsPYRy the
conmruni cati on device; requesting the code book fromthe data server where
the code book feseived dosugieation Hia Wikelgss woblescorpmunicationfeyYifRat i on devi ce;
and transcodi ng the transcoded docunent using the code book to recover the
recei ved docunent on the wirel ess nobile communi cation device. 34. The

met hod of claim 33, wherein the step of requesting the code book from the

dat a servéd. coifpeimaikod pkclaimeds, athesein diegfep ot wguesiingkdhe egde ook isommke dat a
Serven ar(]dgta server comprises the step of sending a code book request to the data server, and
wherein the method further comprises the steps of:
at the data server,
receiving the code book request;
determining whether the code book is stored in the code book system;
retrieving the code book from the code book system where the code book
is stored in the code book system;
generating the code book where the code book is not stored in the code

book system, and

returning the code book to the wireless mobile communication device.

35. Themethod of clairh 30, wherein the step of generating the code book comprises
the steps of:
retrieving a document definition associated with the received document; and

generating the code book based on the document definition.
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wherein the method further conprises the steps of: at the data server,
recei ving the code book request; determ ning whether the code book is
st ored i nwDhe/0e©@de book system retrieving the code book PCramorker7g8ode
book system where the code book is stored in the code book system

generat i ng%%@ heTﬁg?’g%tﬁﬁ??%fn%@ﬁgo’tfn@%&%gﬁlﬁ@@‘Iétthé s{é?)ts optor ed in the code

book syst an e’co e Wwrel'ess nobile

conerat o ¢ ne B g RRenAE el eg o Hepb AL AT ErebS3haath

definition ﬁs ociated with the recei ved docunent; and generating the code
book based®BRUPHE Gocunent definition. -66 WO 03/ 046757 PCT/ CA02/ 01778  36.

The method of ¢laim30,. further conprising.the steps pof: det 1 Nni

nhet er "ohe o fatemaes the-dacitart g qehettintr s B Bk cis. 0B dCcuBT & i on:
and transcodi ng. t he docunent and generati n(?_a gocl(-i;l bool§ as the docunent is
t r anscodedrafaeqded: Woers umenty iy ngk ageqciated Wi @ Fre@nse fOSHMEBE unent

definition. 37. The method of claim 36, further conprising the steps of:
where the 4858itiRRnt is associated with a referenced document definition,
retrieving the referenced docunent definition; and generating the code book
based on the referenced docunent definition. ‘

37. The method of claim 36, further comprising the steps of:
where the document is associated with a referenced document definition,
* retrieving the referenced document definition; and

generating the code book based on the referenced document definition.

38. The method of claim 36, further comprising the steps of:

transmitting the transcoded document to a recipient system;

transmitting the code book to the recipient system where the document is not
associated with a referenced document definition; aﬁd

transmitting the code book to the recipient system in response to a code book
request from the recipient system where the document is associated with a referenced

document definition or where the code book is stored in the code book system.

39. The method of claim 30, further comprising the steps of:
transmitting the transcoded document to a recipient system;
receiving a code book request for the code book from the recipient system; and

returning the code book to the recipient system in response to the code book
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38. The nethod of claim 36, further conprising the steps of: transmtting
the transcoded docunent to a recipient system transmtting the code book
to the rewDpBEM7SBYyst em where the docunent is not associ CEFCAROITTa
referenced docunent definition; and transmtting the code book to the

reci pient_systemin response to a code book request fromthe recipient
system whé rqée?the docunent is associated with a referenced docunent
definition or where the code book is stored in the code book system 39.
The met hod of claim 30, further conprising the steps of: transmtting the

For the chte harokrbi meTB, oioent R BoieShitee ReelrifhborRataid book

to the recipient systemin response to the code book -67 WO 03/046757
PCT/ CA02/ BAMRBSINGequest . 40. A system of providing a code book in response
to a code book request, _conprisin a receiver CEprfPi gured to receive a

code book requRECeVEHFRHIgH é‘?‘?ﬂ“%% FRAeRRpk re BRieSHes AR ME $3teng a
request ed code book; a code book cache storing a plurality of code books; a
code bookbegksreshrsidaentiyinga reauesiadteedeRoMhet her the requested code book is
stored in the code book cache; a code book buil der configured to generate
the request ed zo6ekde berjkcaphg steringtaplaraliyhef Godglreeked code book in the code
book cache where the requested code book i's not stored in the code book
cache; and a tacodmbaakeysicontonjigued te determingvinether raregursiedepded@ek ook to
t he requestor.

stored in the code book cache;

a code book builder configured to generate the requested code book and to store
the requested code book in the code book cache where the requested code book is not
stored in the code book cache; and

a transmitter configured to transmit the requested code book to the requestor.

41.  The system of claim 40, wherein the code book request comprises a document
type identifier to identify the requested.code book, and wherein the code book builder is
further configured to retrieve a document definition corresponding to the document type

identifier and to generate the requested code book using the document definition.

42.  The system of claim 41, further comprising a connection handler for receiving a
document definition request from the code book builder, retrieving the document
definition from a document definition source, and returning the document definition to

the code book builder.
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41. The system of claim40, wherein the code book request conprises a
docunent type identifier to identify the requested. code book, and wherein
t he code woak/obarst der is further configured to retrieve RCAEAWBINTS
definition corresponding to the docunent type identifier and to generate

cl'ai m 41, W 187 Sesiupnar S 2 UBr e oReninRol St vl ARt RhE e

definition request f t he code book builder, retrieving the docunent
def i ni ti oWR& g'oadb&:ﬁéﬁ?r"ﬁéfi nition source, and returning the document
definition to the code book builder. -68 WO 03/046757 PCT/ CA02/ 01778 43.
The system of claim42, wherein the docunent definition source is a
docunent type_definition (DTD) server. 44. The system of claim40, wherein
the recei ¥ ahbie shgtenry ahaaim ¢@r woerepy thedegeiveicrrd HsdransBireiomprise arne
system of claim40, inplenented in a data server. 46. The systemof claim
40, inpl ewede baok peryleli r el ess nobil e communi cation device. 47. A nethod of
processi ng extensi ble markup | anguage (XM.) documents, conprising the
steps of: receiving a processed docunent froma first data server, wherein
the processed docunent is generated by transcoding an XM. docunent using a
code book45. defrbe systemgofwatamie), implementks ib@otata sesedred in a code book
cache; requesting the code book froma second data server where the code
book is not stored in the code book cache; receiving the code book from
t he second data server; and

46. The system of claim 40, implemented in a wireless mobile communication

device.

47. A method of processing extensible markup language (XML) documents,
comprising the steps of:

receiving a processed document from a first data server, wherein the processed
document is generated by transcoding an XML document using a code book;

determining whefher the code book is stored in a code book cache;

requesting the code book from a second data server where the code book is not
stored in the code book cache;

receiving the code book from the second data server; and

transcoding the processed document using the code book to recover the XML

document.

48. The method of claim 47, further comprising the steps of:

at the first data server,
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transcodi ng the processed docunent using the code book to recover the XM
docunent. 48. The nethod of claim47, further conprising the steps of: at
the firstwoasmsesr ver, -69 WO 03/ 046757 PCT/ CA02/ 01778 r @caicAmglIiie XM
docunent froman information source; determ ning whether a code book for

transcodi ng the XM. docunent j stored . at the first data server;
generating the coderGSSB(R’%HEI){@t ﬂ%c%?fgfﬁ?ﬁbﬂf‘frﬁ?m?ai'gﬂsg%fﬁehg the docunent

is not stored at the first data server; retg'revi ng t he cqde book where the
code book is storeddgiermining whaiherg egde Bk, for rapschind e vk AecyBeniient
usi ng the code book to g;_enerate the processed docunent; and transmtting
the processed @&i¢edahihe Tugt daihge¥gkhod of clai m 48, wherein the step of
requesting the code book the step of sending a code book request to the
second data server, geirialipe i gode bopktwirde therqoderbedinieriteanscediag dheps of :
at the second data server, receiving t he code book request; retrieving the
code book; anddpetmentiagot slerasbhaidhe sk dala seseqionse to the code book
request. 50.- The method of claim49, wherein the step of retrieving the
code book at the staldevingltieacosierbook vwiptheseade baokds sipsedfit the first data

server;

transcoding the document using the code book to generate the processed
document; and

transmitting the processed document.

49. The method of claim 48, wherein the step of requesting the code book the step
of sending a code book request to the second data server, and wherein the method
further comprises the steps of:
at the second data server,
receiving the code book request;
retrieving the code book; and

returning the code book in response to the code book request. (

50. The method of claim 49, wherein the step of retrieving the code book at the
second data éerver comprises the steps of:
determining whether the code book is stored at the second data server; and
generating the code book where the code book is not stored at the second data

server.
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determ ni ng whet her the code book is stored at the second data server; and
generating the code book where the code book is not stored at the second
data serwero3/046787 WO 03/ 046757 PCT/ CA02/ 01778 51. The netrkadast/oci7ai m 49,
further conprising the step of: at the first data server, storing the code
book to a code book store accessible to the second data server, wherein
the step of retrieving the code book at the second data server conprises

the steps §f : gﬁggﬁé{hg&ggdwg?efhrtﬁglgcqg@g%ﬁqgéﬁi% Stored at the second

data server; retrieving the co e tode book store where

h de book i . .. 92, A net f
brocessi ng docinbsr it sEhEséieC oG uRER R Dol RN PR Flok dlatn 4eSSigp o °
transm Ss'tﬁé'ts%éd%dada rsgllvg§s network, conprising the steps of: generating a

docunent at e W reléess nobile conmuni cati on device; determ ning whether
t he docunent i jated with a reference cunent, definition; where

t he docunent i g\lhggeirgﬁ]egt%%o%{nﬁwgg fhg %9‘@2@8% agtgp SRFANSRtE sRIVeCeMpriges

whet her aﬂﬁog@ boP_k for the referenced definition is stored in a code book
cache; ret § Pﬁ@ ‘'t he code book fromthe code book cache where the code

book is stored in e code hook cache; and requesting the code book froma
dat a server and rec‘i?%frwa'”@ elhgrdhe gede book is s?ored atth% second data server;

and

retrieving the code book from the code book store where the code book is

not stored at the second data server.

52. A method of processing documents at a wireless mobile communication device
for transmission via a wireless network, comprising the steps of:
generating a document at the wireless mobile communication device;
determining whether the document is associated with a referenced document
definition; |
where the document is associated with a referenced definition,
determining whether a code book for the referenced definition is stored in
a code book cache;
retrieving the code book from the code book cache where the code book
is stored in the code book cache; and
requeéting the code book from a data server and receiving the code book
from the data server where the code book is not stored in the code book cache;

transcoding the document using the code book to generate a transcoded
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fromthe data server where the code book is not stored in the code book
cache; transcoding the docunent using the code book to generate a

t ranscodewo 03/p16750 03/ 046757 PCT/ CA02/ 01778 docunent; amdTiCAReNM78ti ng

t he transcoded docunent via the wireless network. 53. The nethod of claim
52, furthej, GREAEisgng the steps of: where the document is not associated
mnth a referenced def|n|t|on transcodi ng the docunent; generating a code

book the d d .t t h de book th
tﬁg t?Znscgdegqr&ocuné'ﬁﬁ\ﬂtgéh%ﬁgg#?%%&?t Vr é&]‘f’rl? esg% tt"1“%«50(r)retehogoof chl ai m

52, wherein the step of generating a code book as the docunent:
t ranscoded conprises the step of generating the code book based on a

docunent ion docunent . 55. The nethod of claimb53,
wher ei n t 21[5' tﬁggﬁgﬁlia{r? bﬁg ”Fﬁﬁr ?W@&@&S%@mnt conpri ses the
step of transm | n t he transcoded docune receiver and wherein

the method furt ncﬂﬂ'q a0t SRt apgopiatgd W'tbta H@en%ﬁieﬁ&vﬂow eceiving the

t ranscoded docurrent fromthe wireless nobile comunication device;

det er ni ni ng whet her raNOIIIBB Hog4BERE at ed with the transcoded docunent
was transmtted with the transcoded docunment by the wirel ess nobile

comuni cati on devi c8eNYRlNG CPHR bepleas hecdasyaient isdransseded;@andcoded docunent

where a code . )
transmitting the code book with the transcoded document via the wireless

network.

54.  The method of claim 52, wherein the step of generating a code book as the
document is transcoded comprises the step of generating the code book based on a

document definition embedded in the document.

55. The method of claim 53, wherein the step of transmitting the transcoded
document comprises the step of transmitting the transcoded document to a receiver,
and wherein the method further comprises the steps of:
at the receiver,
receiving the transcoded document from the wireless mobile
communication device;
determining whether a code book associated with the transcoded
document was transmitted with the transcoded document by the wireless mobile
communication device;

extracting the code book from the transcoded document where a code
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-72 WO 03/046757 PCT/ CA02/01778 book was transmtted with the transcoded
document; retrieving the code book at the receiver where a code book was

not tran&oionedswi th the transcoded docunent; transcodi ngCrhiaoppoairscoded
docunent using the code book to recover the docunent at the receiver. 56.

The et hod of o)o8i 3Srarhied it 1 BirRBoRLq GEATAEYI N0 he code book at the

recei ver conprises the steps o erm ni ng e¥ the code book is

i : j ; I eVi d k f th
venory uhere the cold Bt 1% ey paaf 2R thd B BIpS oSt Bock pRecidh

menory where the co I's store

i wh I : f.r i V] t he code book at the receiver

]?{J?![ hmer562:orrp(rair?ggsrﬁﬂ%dé&t’@g@gg@ng%%eﬁeé%ﬁ@e@gde book is not stored in the
ti k fraom,the wirel ess nobil e comunication

dovi co: " andr ccor VIR EREBABE R Rs0R KO RE o e eetieide laresilve cat  on

ice. 58. T h of claimb56, wherein the step of retrieving the
gg\é; book at tﬁg"“'ﬁg’é’%@g@? 4G Meher conprises the step of retrieving the
code book froma code book store external to the receiver where the code
book is not stored in the nemory. 59. The nmethod of claim 56, wherein the
step of r%lt?ri eibnggéntge cgdfz,book at t_heh -t73 V]§0 5[)3/ 046%57 EC-[)/ CﬁO%/ﬂ?l??B
recei ver '#0rt hef® P SESIqRe % tieseiBfthe step of retrieving the code book at the

receiver comprises the steps of:

determining whether the code book is stored in a memory at the receiver; and

retrieving the code book from the memory where the code book is stored in the

memory.

57.  The method of claim 56, wherein the step of retrieving the code book at the

receiver further comprises the steps of:
where the code book is not stored in the memory,

requesting the code book from the wireless mobile communication device; -

and

receiving the code book from the wireless mobile communication device.

58.  The method of claim 56, wherein the step of retrieving the code book at the
receiver further comprises the step of retrieving the code book from a code book store

external to the receiver where the code book is not stored in the memory.

59.  The method of claim 56, wherein the step of retrieving the code book at the
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where the code book is not stored in the nmenory, retrieving a docunent
definition associated with the docunent; generating the code book based on
the docurwotosiosentifier; and storing the code book to thecrameey17780. The
met hod of claimb52, wherein the step of transmitting the transcoded

docunment \ge@bj | : HAAY; prises the step of transmtting the
transcode\éé@&%égﬁun@ne{rﬁogﬁsgigon&gpvmscgg})ess nobi | e .commnl cation device via

the wireless nghuRI e codd Book is not stored in the memory,

retrieving a document definition associated with the document;
generating the code book based on the document identifier; and

storing the code book to the memory.

60. The method of claim 52, wherein the step of transmitting the transcoded
document via the wireless network comprises the step of transmitting the transcoded

document to a second wireless mobile communication device via the wireless network.
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