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Fi el d of widesdsprsention This invention relates generallyt @ecwdahesss
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the invention relates to general Extensible Ivarku Language Ié}el\/L) support
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is quickly becom ng one of the nbst comon schenes for exchangi ng data

bet ween different conputer syst{ML) FQCUMENES er over wirel ess or other
narr owband communi cation 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 schene for preparing XM. docunents for wrel ess
transm sBAOKGROUNDORETHEANVENTIONON Prot ocol (WAP) Binary XM., or WBXM.
WBXM. relies on token tables or code books to encode and decode XM.. The
VBXM. spegipid siahehveitRsh the 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 COd?hn@@r%ﬁtiorTlté‘fatEQQé'ﬁ @ﬂ%l}fﬁl%%%sco Mﬁ@ﬂioﬂ@éﬁ&ﬂir&%lg?gemte a
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PCT/ CA02/ 01778 ot her i nformation source for transcoding or tokenizing from
XML to WBXML, whereas

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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anot her copy is enbedded in a nobile conmunicati on device side of software
application code, which parses and/or decodes the tokenized XM MAY 200b act |

nost  kneummolBiME client software applications have the enegdip@isghene
enbedded in the parser. This works well if the encoding schene is well

known. However, for new XM dialects, there is no known encodi ng schenme. A
sof t war e @iBBY iNfMatian gewee dydranseeding or tokerizing frose XMLieWRKMLdwherees nust

i nvent an encodi ng schene and/or .create both a transcoder to do the

encodi ng mdher pepsds enreddad ipl & anebilotommusicatipn i devideopidel of safttarsyst ens,
a nobi |l e conmuni cati on device or possibly software applications installed
on such aappdigaiian ears, whinhparese amd/diviecddes tiemtokanized $Vid¥ided In fachtmast, whi ch
t oken tabl e was used, by a WBXML encoder in order to process a received
VBXML  docknoswt WBMis clerd ssfiwhe applicatidns dapk it ehootingnsdHeeneverhbédded in

conmmuni cation devices is normally configured for a specific type of XM

cor r esponitiepgrsdro Tais worke avalidf ibe leaoeding ethahe & well Megwrar Hgatvneigr nden an
XM. processor is inplenented in conputer software code for exanple,

encodi ng XMhetaetts, heg isald kowerdreddiag schéme! PesdRfdrdapglicaase devaiedert hat
every tinme a new XML docunent type is received, both server software code

and nobi | @ataEAEsitEadd 8 RedSMIL Qided: Rt RiveRtsh emdbtind SchBRl drid?st create

accordingly, which is costly, tinme consum ng, and error-prone,

par ti cul apdth d trarficbdér 8o tRBehEbRRg 8hE aRFNAIS b RlidR soRRRMEpIBAIRL | Ons
and nobile conmunication devices and applications. Further, 1Tf a WXV

parser receives a IM@WS?Q@M@?Q%&%B?O?‘E{E%%@WH@M@Q\&ﬁt%?
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it has never previously ©processed an e code book for W?ﬁ%"%& ar XM
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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 thg software code, such that every time a new XML document type is
received, both setver 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 unabl'e




encodi ng schene so that XM- enabl ed appl ications are |ndependent gb@@
particular XM type and its encoding schema. There remains a reI t Zﬂ@ed
for a syg®ieskymethod for processing XM docunents of @mycAdzagyrsThere
remains a further need for a systemand nmethod for supporting XM on

nobi | e communi cati on devi ces whi ch support new XM. docunent types w thout
need to cledhipeessiae Y¥BXWhrdocua@Bt.on -t he devi ces. SUMMARY According to an
enbodi ment of the invention, a method of processing XM. docunents on a
wirel ess mobile coitersfors: thene grpaioe agwepfosa system andapsthet! forunivarsding a
processed docunent froma data server, wherein the processed docunent is
gener at edXii. support oo dioije somiXMnichiion deviceswhicl issnat celdridied to anyatastiowani ng

whet her the code book is stored on the wireless nobile comrunication

devi ce, rempoeliiy sehehieeso dud XMioekalbled mpplieatidas ares mdependdnt o atpastioutate book
is not stored on the wireless nobile comunication device, receiving the
code bookXMLaypd aed ieeacsdiiyschengnd transcoding the processed docunent

usi ng the code book to recover the XM. docunent. A related system of
processing XM. docUiiefd ferf4ing aWelatdEASed TP id $steh® BRY PdtAdd Bt i61HsEiRg
conprises a receiver configured to receive a processed docunent froma .
dat a ser VRIL ddeahRints it essed docunent is generated by -3 1 7 MAY 2006
WO 03/ 046757 PCT/ CA02/ 01778 transcodi ng an XM. docunent using a code book,
a code book syst emeRRPFMARE Aurhdfieed R SHAKMANBIAENBA tsSsuppBing

transcodi ng system coupled to the recelver and to the code bo syStem and
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t he code system and to transco e process cunent usi

code book e code book systemis
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t he code

SUMMARY

According to an embodiment of the invention, a method of processing
XML documents on a wireless mobile communication device comptises 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




book is requested by the transcoding system to provide the code book to
the transcoding system where the code book is stored in the catAdfAYaMl to
request theys@pds book fromthe data server, receive the fromthe
data server, an provi de the code book to the transcodi ng system where the
code book is not stored in the cache. According to another enbodi nent of

t he i nveritansoodiag ay Shindedurpemaeihgi angodedosakatbde booR Eysies cantwidinglzook
system configured to receive code book requests and to provide a code book

r esponsi \vachefsamingedde books, bad HeShscRIimPsItem couplbeto the decchRPlnG st em
configured to store code books, a transcoder system configured to receive

docunent she asdb bdok'syeRehanEesiigebdde pHrehe ﬁﬁo@eé%&‘éﬁr@nt}% feQE6NAE ng code
book fromthe code book systemand to use the code book to transcode the
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books, wherein the code book systemis further configured to determ ne

whet her  ans eQueduk beFL%lobé%d ﬁMLS&&E&ﬁ’erit,ng@Br%imﬁ@%ge %kts?sieﬂi td ate the

code book builder to build the requested co book and to recelve the
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transcoded dqcument, A system of pr.ovidi.n code bo in.response.to a
code boolbrPus i code st b i isoBliRg sy B8 e oads haskat TRFREMR. ook
request fl;'om requestor, the .code book request identifying a requested
code book" §2E¥Ye book cache storing a

According to another embodiment of the invention, a system of processing
documenis 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 sysfem configured to store code books, a transcoder system configured to
receive documents, and, for éach received document, to réquest a corresponding code
book from the code book system and to use the code book to transcode the received
document, and a code book bﬁilder 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,




plurality of code books, a code book system configured to determ ne whet her
t he requested code book is stored in the code book cache, a cod‘p7 v RO0G

bui | der to generate the requested code book gnpg .t e the
requestegﬂgocf%i)ook in the code book cache where the requeste& code book

is not stored in the code book cache, and a transmtter configured to
transm t deermigiggeseter acdde meotinanslmedhgdjmk:toumenﬁs setrdnbid acbdpboaessi ng
XM. docunents according to a still further aspect of the invention
conpr i sesysteen, seapmting theames boolgwhererthe esdeisbakdotiramstodingitesofumeit is dat a
server, wherein the processed docunent is generated by transcodi ng an XM

docunent nog stogedincivsleodeamiok sgsibry, Bhdiragsoddfighes dodienstedsingtielcods bsglor ed i n
a code book cache, requesting the code book froma second data serer where

t he code t§@@keradtsam@hssddideibcimehhie code book cache, receiving the code
book fromthe second data server, and transcoding the processed docunent

using the code book éygternespyremdtn@ea oddd el TEonsS 19BIcHAE HRbk RSQREEST NG
docurrents at a wirel éss nobile conmuni cati on evice for transm ssion via a
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A method of processing XML documents according to a siill further aspect
of the invention comprises the sfeps 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, anci 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




in the course of the follow ng detail ed description. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is a block diagramof a conmunication system7viychis
provi des w@gHRgssst 0 an information source froma wrel essdBidR177s

conmmruni cati1on device. Fig. 2 is a block diagramillustrating internal

el ements of the nobile device 12 and data server 18 of Fig. 1. Fig. 3 is a
si gnal f|associptegraith ia tefereneed dgfinitien, ofedeminiog wietberdatcadsdraok 08 the n
response to a connection request froma nobile device 12. Fig. 4 is-a

si gnal f |reierehcagrdefingibnig sigredlireapode bssk oarhef rerielinguiive cbdbpoak frorolihd e
device 12. Fig. 5is a signal flow diagramillustrating data serer

oper at i ordedbak eakHeonhdra ¢henadalel okt évdtordin theesde boplsdaohe, and réquestidg Fig. 6
is a flowchart illustrating data server processing of a received XM
docunent .th&icgde Bobls frant & Autacharvér aitbwcai efoas ©osk Menothexateesiveed
transcoded -6 WO 03/046757 17 MAY 2006 PCT/ CA02/01775 docunent by a nobile

devi ce. Hitgbre®hd Sode Saak@hof $teMddh & &58d hddkd=ché, tRGsBediAg &)Y dumper at i ons
associated with a code book request according to a further aspect of the

i nventi onysindie c8dk Shodk! {0Yehbratd aSaMbddRicd Bdctuffiny,CandRMpemiting 1gd a code
book request according to the enbodi nent of .the invention showm Tn Fig. 8.

Fig. 10 ItparRcbdeusdifidntvid te WidldsBhefiGRP! ary data server processing of a

recei ved XML docunent to support the code book request schene in Figs. 8

and 9. Fig. 11 is ' ' i 0, et | XML
rgﬂ@éﬁgﬁhrécs::dl?gﬁ.éjilig&fﬂ?@l%éa%?nl%m%@?@édo% afanyB

document on a nobi evi ce. I'agram show ng the
processi ng yif cGurdB&Mne following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

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

Fig. 2 is a block diagram i!lijstrating infernal elements of the mobile device
12 and data server 18 of Fig. 1.

Fig. 3 is a signal flow diagram illustrating the operation of a data server 18
in response to a connectéon 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 illusirating 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
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docunent received froma nobile device by a data server. Fig. 13 is a flow
chart representing nobile device processing of a generated XM 14

Fig. 14 | chart illustrating the processing of a i

docunent I“R@sé&g?t‘ya server. Fig. 15 is a block diagramil I%@?@%@é?’ng a mobile
device in which systens and nethods according to the invention could be

i npl enentdstumPETRY & BRHIESERICETI ON Fig. 1 is a block diagramof a

comuni cati on system which provides access to an information source froma
wirel ess nobil e coFigur daita eignaéfiose didgnarki fustratingt Hatas yavemopérations udes a
wi rel ess nobil e comuni cation device 12, a wirel ess communication network
14, a w rassesistedetitod kodabesiaseqlibst avcorditey rehurinet aspdet 6MABinvedtion.a dat a
server 18, and an information source 20. -7 WO 03/046757 1 7 MAY 2006

PCT/ CA02/ 01778 TheFigoldi isen tlewichadZhowirty Bhtaelepist prodidsmgCarddde BooioN
device adapted to operate within a wirel ess conmunication network 14, such

as a two-ragiest @@BERINGA8 the BrmBBNinfeht BRtheNEvatiioh 8A6Wn daFig. 8nd possi bly voice
comuni cation capabilities, for exanple. Depending on the functionality

provi ded by the nmopijd, hatiske i . BERHHPSH 419
device, a two-way glggg??@gf[ggﬁgﬁg@skrﬁgﬁgiﬁ%ﬁ%ﬁ;% gggg?gﬁr@gsagi ng 4

capabi | i t4 i I i : N igon devi ce
Careh or orereT M Rtk 1 SRl R Pal e B65 ot LB R S BB ot er
primarily as a "nofj devij ce” cuhar. .0 : haat i on
subsystem ( not shopl 'e|v1vi Fh%t;s‘?qrhaéﬁrar@b?i?gﬂérg\%hgvg:n gﬁl\?\n {:}Fgﬁ%@gggen erll\{‘fL upon

t he con%ﬁ%hit&qapﬁw%r%%@ﬁi n which the nobile device 12 is intended to

oper at e exanp e device 12 destined for a North Anerican

mar ket may | ncl uder, (SOEIBEAIAANaBYRI SheWGTRs BI5Ssbhe W RSt 1T 1

t he Mobi t exTM nobi
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 charti 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.
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comuni cati on system or DataTACTM nobi |l e comruni cati on system whereas a
nobi |l e device 12 intended for use in Europe may incorporate a CGemay i
Packet Rggh @5m38f4i ce (GPRS) conmuni cation subsystem: Q hgfpéNpRs7Rf nobile
devi ces and networks are also contenplated. The systens and net hods

descri bed herein may be inplenented in conjunction with virtually any

Wi rel ess network 1Thampbiedeviee tRigicowiraess Mmokileormunicatine deesadppicashay 15
shown in Fig. 1 provides an interface between the wireless network 14 and
a WAN 1. 8o opérate mefhjn faorwirtesspcemnbmication hettverindd, stwbha$ umdwioaray as

nobi | e devi ce addressi ng, conversion of data between WAN protocols and

W r el ess coatmomigatjipnotieciodé shavirgomi Hgastndaifio amé rpbssiplyd abige t coramdnication t he
nobi | e device 12, and other interface functions nay be perfornmed by the

W r el ess capabllits fgadxawpie. 1Beperdlio A IO civhality pvbided by tHREhokIR02201778 |t
I's possible that a data server 18 could be hosted by a network carrier or
oper at or thsynchilet @slive iyt be alatal wessdifigvaekicd,4a to-viayl Sagedse celllier
connection between the data server 18 and the wrel ess network gateway 15

coul d usaeRpREhe MR d2fd Wiskagihg chpabifids! beWird|ass Reshnef appiandt bt 4 @latalhe WAN
16 may then be used to communi cate between the data server 18 and the

i nf or mat i QpnReMESREe ilc-gé‘i(ﬁritHQﬁt Rtha t%%@hbﬁy chP’%’éiﬁ%ﬂt Bt RNrefdrred #t @

server 18 is a reasonable alternative approach the system 10s hown in

Fig. 1 Tfotlahd SRRy ad8 hnflo WsHEE™ YR GllEHACGELDE RoAARSIGe

nmobile device 1 access to the in tron.so gh the

dat a Servﬁbﬁﬁemt Qﬁtéﬁ%\j\%k)%ﬂﬁﬁﬁn@%ev&%@é%ﬁ@é& e%%h?ﬂ‘e ree 20,

such as an ern server, at can conmmuni cate wW ata

server 18.onfh AR ARMAY LAY B mbHIE E\RC1H EHERER BORRSE! Py

appl i cations or protocol suppor or wreless ne ni cati ons,

o o adiriB HeDR A ResREaRArReRRhY Mortbartibat bRkl el ol ¥ e dat

Server 1Escc;mmunic:a’tion subsystem designed to operate within the Mobitex'"

mobile
communication system or DataTAC™ mobile communication system, whereas a mobile
device 12 intended foruse in Eur_ope may incorporate a General Packet Radio Service
(GPRS) communication subsystem. Other iypes 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

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

network gateway 15.




and information source 20 may possi bly comruni cate through a network such
as a local area network (LAN) or WAN, including the Internet. {ImMAY 2006

al ternat iwsogbadi ments, functions of the data server 1&d@ysdR177s
incorporated into the wireless network gateway 15 or information source
20. Further enbodinents of a wireless network gateway 15, data server 18
and i nformation soliisqwsgiblathgt aizla servespd apwdbehosterdbya nsitworkedrrienot he  art
and as such are considered to be within the scope of the present invention.
W r el ess apetaiorassoaintbdivith thewieless natverks i 4d Indhis adsk, dsstoesidindradseen n

whi ch conmuni cation equi pnment such as the nobile device 12 in a wirel ess
net wor k dhe datatserves tt 8 aad ez veelesonpinbel gatewa 1 Bisould Lise a@rivae ne8vark df

possi bly informati on source 20 are identified by nunerical addresses. For
exanpl e, thdeamebinstcadeofithe WANWGU | Thede AND1 6 Hi)46é5 be Lisctify cafiffinicate

PCT/ CA02/ 01778 identified in the Mbitex network using a Mbitex Access
Nunber ( NdNveerntr gatal depver! 18 and ehe IIc@fatdhesouttn20.f iTets HEstBY odpublié er net
Protocol (1P) address schene. However, differences between wreless

net wor k gngidmbatinlofaldiie Bonvbr TERhARLSSRablY Mctidiive apPFeepns tHidysein
conmmuni cation between information sources 20, the vast mgjority of which

are | nt erfpRdoR@siRfig.and nobi |l e devices such as the nobile device 12.
Internet and ot her” WAN conmruni cati on protocols can al so be "chatty",

i nvol ving several Igg%‘afaﬂsgﬁeﬁ ﬁsqéfaag)s&e?ﬁ vﬁf?&ﬁ%&i@ﬁ@ﬁéﬂ\@ﬁ gﬁeeﬁnoanéender

and recipient and ative arge anmounts of over I'S not

Gesi 1 abl oot v _ oLl one.
esira eti)éyl@ie‘r’:ffi wﬁ#tl?é?cé%%%“ﬂﬁéﬂn%}ﬂ?uﬂgﬁh ggﬁn’fg'l’l%.s ﬁhﬁéﬁg&eﬁiﬁér&ﬁﬁse&%%?ﬁe

provided | ormation sources ( targete
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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 Intemnet. In alternative embodiments,

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

15 or information source 20. Further embodiments of a wireless petwork 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




Al t hough the nobile device 12, the wirel ess network 14, and the gateway 15
are shown in Fig. 1, the invention is also applicable to other 1¢yWs088f

nmobi | e daveoges7d7hat nmay request or ot herw se obtai n XM gogus®ni$s
Processing resources and comunication |ink bandwi dth tend not to be as

limted f eskt omputer, systens and wired communi cation |inks as for
mobi | e de'a?'&‘g?dd'ﬁgﬁ)‘%\ﬁogr@éEQWWF%&M%‘HWXH“&C@E? Risimbgs {4y, andrpyklie odi ng

of XM docurrents as described herein not only reduces the size of data,
but al so Hﬁei@%m&dﬁﬁﬁé%'ﬁemﬂe@ L@f“ﬂl%ﬂ‘@i@fn%ﬁ’dotéﬁ@l(‘gﬂa@@eﬁﬁ@@me RiSWg¥eE dat a
size provides for faster transfer of XM. docunents via wired -10 1 7 MAY
2006 WO odifferensesy bpimoanayirelesy netwask mash inkaast tignspedismeshasisms &picalvr e
efficient parsers simlarly nake desktop conputer system software

appl i cat i FRYerdiregh gomsicaiian debrgareinfarmalion sapices & ttengast evajoidy of o
devel op. Therefore, it should be appreciated that the systens and net hods
descri bedwhigh @rminm@mebbasadpaeﬁmubdel devicensijamas themobileldewiced@. dntewiatel ess
comuni cation systens and devices. Turning nowto Fig. 2, an enbodi nent of
t he i nvenanicbothar | WA woenurdesion i frethcoli gan 2lsosbha “Chaitk, Mivalgihgmeverai
illustrating internal elenents of the nobile device 12 and data server 18

of Fig. Ilexchangdetorestablish gomehunicationtalbatwaen debnddt andabtigient and relativsigol
transl ator 24, a connection handler 26, a transcodi ng system 28, a code

book  sysiagja @ifouras obslerirerk whthid 8ét d8iralfo th virdiestandaeerk comnuiiatieds. The
nobi |l e device 12 includes a conmunication subsystem 36, a software

appl i cat i GortB8mdte WoBer: pRVIGRI by :A@rmaﬂbr%wkde@%hbwasﬁ@margélyfh?geté@fbra code
book system 44. AIthough not shovvn in Fig. 2, the wireless hetwork 14, the

Wi rel ess irdsinviedidn g@\ieevvﬁueé%orﬁﬂdmbﬁlﬂm\/\ﬁw&@ howg HBsdribd dbovas mL' as
any other intervening conmunication |inks and networks via which

mobi | e deydctenehis @m@l rERtifel} §aN8" arld sh6 OsebS@Ef‘rﬁsng“fIS% *‘at% &n%@ﬁ:h%ed

generally as a wreless transport 22. T e art

SoE" S5 e MR SIS G bl YRR PR Ar ™
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.

Ailthough 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 desktop computer systems
and wired communication links as for mobile devices and wireless communication
networks. However, franscoding 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

-10 -




operates within a wirel ess communi cati on network, and the data mﬁ D]i@
t hrough one or nore wired or wreless communication |inks or net % It
shoul d t vy ef/@gws7be apparent that the present invention pE/cA zneTeay
limted to a conmuni cati on system such as the system10 in Fig. 1. The
systens and net hods describped herein are not dependent upon any particul ar
communi c AABRCHESWIIEERST SIRRRI0RRA dnorereffigiantypaiserse piniiary gnakendégiton ocol
translator 24 performs any necessary -11- . WO 03/046757 1 7 NAY 2006

PCT/ CA02/®TPriet Syaiam spitwareranlisalionsrandany ehersdaia serves sligl dpeligaiions wit h
the nobile device 12 through the wireless transport 22 over a link 35 and
pr ot ocol seagiardo fgyelepnitieretaie) ibshpuldibe Bppresiatask thahibeisysiemsuandangtbodsr ough
comunication link 21. In one contenplated enbodinent of the invention,

t he dat a dasetieed 1@reionmay et #splamentadnén vdaniinetien t wihspicad op2wiseless t he
link 35 using so-called IP Proxy Protocol (IPPP), a proprietary protocol
devel opecdccanymunicatipnngystenhs anddegvieasent appl i cation, whereas the

comuni cation wth information sources nmay use Hypertext Transfer Protocol
(HTTP) or Tr ansm ssiTamingCootr o Figr & amoémbddifjent fobtheiavoptien wilf nbebsane
protocols are used between the data server 18 and the wirel ess transport

22 and bedesesdibed. Eigd2isaa Bletk diaghin tlnstrating infenfa sleRidntofthd odil@Qevies t he
functions of the data server 18 are inplenented at the information source

20, then tzhangdataosariet 18086 Ff or A« shidwn MOFighe, feadita edrvelig.induddsoys only
one connection handler 26, communication link 21 and information source

20. | n arproficebitaiskioras beivhhsctivhi Hadleh 26 datranstetingfsyd@im 38, ado886baked W th
the information source 20, where the information source 20 provides renote

dat a accesstetngo,ld Gt RnIsras, 8RS a cbBE bEXBRIdRr 34NEhé RIUBAS tibee $2 1S
internal 'to the integrated system However, in other enbodi nents,

connect i GRINAESIh B6mARnidifion ROBSsRIn 331% &&ﬁﬁarﬁgag%éﬁbﬁ@sbémmté 85&%} shown)

for different types of connections ows t ata server 18

i mul € anepy s dadioh RRAIROcERFa£8AE BBbK iyl ous i nfor mati on
sources, Including I'nternet-based sources. .
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
skilied 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
operétes within a wireless communication network, and the data server-1 8, through one
or more wired or wireless communication links or networks. It 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 sysiems ana methods described herein are not

dependent upon any patrticular communication networks or protocols.

In the data server 18, the protocol translator 24 performs any necessary

-11-




Connection handl ers such as 26 are internedi ate objects that have the
ability to process content frominbound and out bound connecti on$7tMdfdilfiat a
server 1&oo3ffue7parti cul ar connection handler(s) in a datmsesnsir7s8 can
preferably be replaced and custom zed or. additional handl ers can
preferablnt}/ bF _adci]ed to a data server 18 as  needed, A connection handl er
can opt i H¥Eagh helween RrYpPsRIR Used dgneemmunigations With dhe mobile devisy ¥hos WO
03/ 046757, PCT/ CA02/ 01778 communi cation protocol. For exanple, sone requests
that woultAroyghihg Wyelpes sansporia? ovara luia andirolosels used rehmaninicatiotfuest f or
a password,% may be resolved by the connection handler 26. This instance of
a pr ot ocoVitoiheiipfoEaatighsasee aéémpugroc@mmt@waﬂo@h@k 2y Ipewe cotempltaéeche nore
wireless friendly by reducing the anounts of traffic sent over a wreless
t r anspor,temipodigent Q%t:hﬂ wvelliane dha 2iata Rerveby 8reauroiumigaieh evithf thecwiseless

wi rel ess network bandw dth constraints and latency. In the case of a

deskt op danspos 22y de (info85 shiowrsp-dalisd dRPray Ploéocol(iBPPS, alpropdetat?, a
gateway such as an Internet Service Provider (I1SP) systemor Application
Servi ce RrrotocdiatevelaBEY by thetarmee oithe prasent apelication wiesréasthe comiruaicdidra ser ver
18. Where a data server supports both wired and wireless clients, different
t r anspor twith infotimpatiot seated may asaH gpesrtexoMafske Pratbd@ (MTTRIbr Tednsiissish f f er ent
types of clients. Qutbound connections are nade froma nobile device 12 in

or der t o- S@artrol Pejtecd! fT@PY farekampks, detha shime'Prbdbels Res ustieiRiweéPiheiseTP! €.
The data server 18 may receive connection requests fromthe nobile device

12 using ger@A’ 18 GHd Ahe MRS anspBR P2 a8d HREvAUrPING @41ar6ridrofgssd PP
menti oned above, although other protocols mght also be used. The data

server 18nfohnaticssaite 8hesr BB hintiehs ot tf@oc!rmg%i\@ms%?&f{ﬁzﬂbm@nfea at Pt ocol

and routing information provided by the nobile device I n the connection

request . iafifimaficsdtbe B0 Afitn WRPBolda] waRIEE ?tﬂ'@%trl%t Bb 3duifer War di ng data

in both directions. Afiltration ortranscoding process tn the transcoding

system 28 is i nvokpgy Q\éh%\ﬁégia;yggﬂggﬁﬁéﬁ%n h?H@BFéG %@m‘?ﬁﬁ@%‘é@é}i%&ﬁ@r Y,

based, for exanple, "on t conten el ng passe

conngct | QRformHfich %HEIQ:@“M GRANEE Gh e GRtef APtBREAIARR 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

-2 -




of the data server 18 and nobile device 12 will be described i ,Lwﬂ bl][ﬁﬁ
detail below, in the context of web browsing operations. |nbou
connect | wasompse7ased, for exanple, to inplenent a data pusiredidods

03/ 046757 1 7 MAY 2006 PCT/ CA02/01778 nodel. In this nodel, the nobile
device 12 is sent . i nforrralgi;on wi t hout having issued requests to fetch the
i nf or mat i GMEACoNHtopgls & AExABIe: BRNA deadnsielbel wadld nagmallyhe-sqnb iy
briefly 3Eove,_a nmobi | e ?evice 12 may exist on a different network domain
than | nt éh&RobiigRavicerig (suah.as arrepuast Tps arpaspwasl)nay perresivathbyighe he
Internet and w reless network domains. Thus, the data server 18 requires
cert ai n_roNneeHen; hemetaradt. oHnis instansatad a prafacetoptimisationpean adapt sp-catied | e
device 12. In _a push operation, at |east sone of this routing information
nust be pPlALYIeEPiesols iebe mase wireless figndiuinhredycing éhé amotnistaf afficsseot ce 20,
that issues a request to establish an i nbound connection. The data server
18 may dcORYarwirgessrisanspoin?dvio addekilesilevipes thdhesbyuetiucisg éreneffeats of P
nunbers into the appropriate wireless network address of an intended

reci pi entwiraldssl retdenki eadwithin cecstraints hadditensy.i n a data server 18 may be
stream based objects. Wen an outbound or inbound connection is requested,

a virtual piped stirethedase ofsd dbskigheompetensgsteimn@orehowe) ifetehd of e and t he
appropriate connection handler 26. The connection handler 26 will be

i nst ant i aheldleadelict $2,t 2 dateway aehsas avNiteriet Servidd ProviddrdI8R)dysdm or
connection. Loading the connection handler 26 is based on a connection

request , Aplicatian Séreice PovideriABP)Systerh 85EIH PRGMRIE &h iRte?RDERAKS BikaRBRAL er nane
that may inply the type of traffic that would go through the virtual piped

st ream ang, WReler @ith @Brve? bubitRtsAIMM Rited R MHBRISE Clicgtfts [ difdreMtfinsh6its 0aded
by the data serer 16 if is not already |oaded. The functions of connection

handl er s gdGltoRBoRfarishibadOulBRPinilehBhiBl 16 the dificPbMaypdd Grafigmk] on

sour ce-si de connections and nobil e device connections; forwarding traffic

e ey oo Ao bRSH e RO 185 S
data to and receive 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 Athat connectior{ to start forwarding dafa in both
directions. A filiration 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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Every connection is preferably associated with an instance of a connection
handier 26. This is true even for a connection that does not rehYJMAHQUﬁuat
content MeDo3tehe™D 03/ 046757 17 MAY 7006 PCT/ CA02/ 01778 prravessediig t he
data server 18, for exanple when content received froman information

source 20_h l.r ead een formatted for transm ssjon through the wireless
tranepor (1935 RHREMIAEC TR HERIENE G 2 st E P atondulhdh dd BSes and
forward wi_t houyt ing any sort of nodificatiqn to the content, although
it may ma(ﬁgu%%ﬁit? qugh %ﬁs'ni/%ma{'% 37 & g'teolc?"s?:cW‘thCP‘gPP‘t"ﬁ CORYAEOR% AMF ed i n
the art wll | eciate the distinction between the data or content (what
the nobi | iesaHGetRIGH RRAEeR MAbllp dewicerly wan exXishem adifferpidiaivek domane
"wrappers' and conversions required to deliver the data). Connection

handl er s AR IR{pEst pedemnkeptiaaserver d8ds nesrangible & bridaigg the trtepet ane

content filters or transcoders, to convert an XM. docunent to WBXM., for
exanpl e. Wireless netwgecgomaing. Thuadhe deaigrsentard B requites eedn rasting inoraationL
docunment in response to a request fromthe connection handler 26, then the
connect i da rerdediagic teahe paniokiesmahiletievice 1 BNk pushapeatidey at(east sehewh) in
the transcodi ng system 28. As described in further detail below, an XM to
VBXM. t r dhisdodting information maskegeioviged by $ecima?Betnmaessuch ashiee iKMrmetiot ent t o
VWBXM. content by replacing XM. tags and attributes with WBXML t okens as

speci f i edsounces2; tizt idsoek a rdquest lesstabdish ab\BXYUNd camicetidn. The thiasesents by t he
connection handler 26, through the protocol translator 24 if necessary, to

t he nobi Imayestivee chfamdiig kBrivadernesidgdclhambssiich s mail bieiP numisdrg mto and
therefore can be nore efficiently transmtted on a wireless network. For

pr evi ousliiie pppopaatdviyipssnsivoldddreseofcaritdieiol sedpienithebity @&vide. stored in
a data store or cache 31 in the code book system 30 and can subsequently be

accessed by the XMcohfedBXMantictd fr@data doivdri@H5P L REearTREY $Bjecine code
book cache 31 may reside in a nenory conponent such as a Random Access

Menory (WAl . anfoGtbskind for IfodlindOddiiecidi? s rdquie8teth b i o kP SlfedlAti@ Maybe

witten. In orderto
established between the mobile device 12 and the appropriate connection handler 28.
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 inc-lude mapping Internet or
other information source-side connections and mobile device connections, forwarding
traffic between these connections, and loading and invoking the appropriate
franscoders 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

-14 -




conserve nmenory space, a |least recently used (LRU) replacenent schene or

ot her -15 WD 03/046757 17 MAY 2006 PCT/ CA02/ 01778 nenory managep®iy 86 heme
may be useglodeis7dshe code book cache 31 by the code book wyBtgimdPig such
that the nost often used code books are retained in the cache 31. Code
books that are used particularly often may al so be marked or designated for
per manent POEBFREebY dge Sdade 3frYel Hhofaneexammia whesr gorienineeasivedelremean .

Al ternatively, such code books that are expected-to be frequently used may
i nst ead beigg@alenseurce20 has piiepdyhecn deratiediortiansaissioddhrangh e wirelgssi n a
per manent code book cache (not shown), inplenented, for exanple, in a Read
Onl y MenolrgnsprOR, This typesi cenndaiion Sandier fowaed omokent back aanvddoiwabd wittiont t he
data server 18 and not erased or overwitten. The code book buil der 34 can
be used tmakinglagy sodedmdilifimatidoio deycoXidnt, aihougreit mdyanaitgmadifieatioasnal
referenced definition, such as a SyncM. nessage for exanple, which has a

M ME t ypetheguoistar &or glatity, thuse\daillbd inthd arWil) apiorsiatd thertistind®dy) batwdehas a
correspondi ng publicly avail abl e code book. The code book buil der 34,

ext er nal {ildatiedricohtent (Vha hevhbbile aRidenaqlidieddlis BERGEBST) éﬁdthé?r&@&oi -
docunent, and retrieval of such external definitions 23 via the connection

25 are de@hs Wregpérs” afdibbiRTsioR Riquird@loNeivahmecags, book serviet 32 handl es
code book requests fromnobile devices such as 12 'and is al so descri bed-

bel ow. In the nobi RnABMidEhdrdlelshgre aemmgﬁd‘f@im@%;%aamgtﬁgbé@edugﬁb!Jdes

conponents associated with conmuni cation functions of th Ile deVice 12,

such as Qﬁﬁoﬁﬁat@ﬁéﬁeﬁfﬁl@%@ﬁﬁar%c?@é%\eﬂ fbnvélt Al ﬂmrﬂobhﬁkg%@v EﬁMgt 4

circuitry and nodules (not shown). conmmuni cation subsystem 36 may be

di TTer ent exdinglo! I bxdfPRS i o MRGHtion BHIE R rellifls R AP BBEENtRON the

particular wreless transport the _

o sk SR8 e Pont e R oSl R, 2R A o iR

appl i cati Aok 4 AWE S5 wBXFE Panscoder (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 transiator 24 if
necessary, o the mobile device 12. The WBXML encoded content is smailer 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 franscoding 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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-16 WO 03/046757 1 7 MAY 2006 PCT/ CA02/01778 synchroni zation applicati on,
a cal endar application, a task |ist application, and a cal cul atﬂrMAYSEBU? of

these sofygd/geaap! i cations, a nessaging application, forpEyalRlgyzg NMay
i nvol ve communi cation functions, whereas others nmaybe "local”™ functions,

using nobile device-resident user interfaces (not shown) for receiving

i nput s an@emeaynanagemeitsshieme nsinbe usedfgriths eode honkegsache B1iby thppbtieabl e to
nobi | e devi ces such as 12, which receive information content fromrenote

i nf or mat i kOPkssystepe80sauch that th6 masheoftex ased ecdeshiddke@re reipipbd aethewmach8 i s
shown with a link to the conmmunicati on subsystem 36, through the WBXM

par ser 4031.1GoddbeoksthatEre usedpardculeny citerilday alsbéguesrked or desigratedat i on,

i ncluding a Uni form Resource Locator (URL), for exanple, is passed to the

par ser 4Q0pdnnanbat siofagsparcstovedlin aadthendai8 sire of MeAmBPeleaicttl ARPhatR@l, On
handl er 42 when information is to be downl oaded to the nobile device 12

from a resmheolebabkdhat dieexpsctbd HRSEHeqRINNG abdPmay thstsadidiejeplyatedpp! ed for
recei ving and possibly sending information via the communication subsystem

36. It sheimglimeco®s 8eok balldat RLhnd SRIEWAR & paRldneAt LONS boAOEaGROMBE MaY

al so interact with the conmuni cati on subsystem 36, and the software

appl i cat i gHywa, |H%héﬂhéﬁt§tﬁ,¢6ﬂeﬂgrrfdgé,g§e€ ﬁ%g&%ﬁ%@gﬁgwomhﬁ)?@f&?%%tt@at such

i ncluding, for exanple, a no eypad, I splay

screen. TR BookE bAIBRiRbIG 1 e Bltal Al 1BarRHid) Wra bR fionand even

ot her software applications. parser parses content such

that any WBXM tO'fﬂﬁi%8§§808&B@%%ﬁg?ﬁﬁ%é%e@%-ﬁ@%o (il iGehy B

processed by the app I on and on _ sottware applrcation
2 AR LR o oA o 80t 8 MO o
| aster SRR e VAR ol Vol L O REEE Aoy,
Suents . O (5L dnd fas BBoR8LioRInG fBRAY &0AlaR Ste' BUoR"'Fhe HBte BASK nllfdlel %S
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
componenis 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 difierent in different types of mobile
devices, and is dependent upon the particular wireless transport 22 with which the
mobile device 12 is configuréd 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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WO 03/046757 1 7 MAY 2006 PCT/ CA02/ 01778 applications that use an
event - based parser 40 inplenent the parser's event handlers, sughipgigghe

appl i cat isghodappgher 42, to receive parsing events. The agRifi€ahlemghandl er
42 is a set of application-specific callbacks that the parser invokes in

response to the data in a received WBXML docunent. The code book cache 45
“in the nmswhtlyodiesliare applizatibooR cafendan applicatione a task lisdpplicationcastiea 31 i n
the data server 18, may be inplenented in, a RAMor other data store into
whi ch newabwitidorh ok ofdedeesofiviare eppleations, ameasisaging ppelicatiors for exémpled code
books may be retrieved. An LRU repl acenent scheme or other nenory

manage e mayinkelve comynurécatisr furiotiohs, wherddweothemanay bé fiecattdactiomekusimg he 45.
As described above, particul ar code books, especially those nost

f r equent Ipobilkadbvize-reekipat it interfhees st siiovaruenietyivingathbutsayid peovitisg gnat ed
for permanent storage in the code book cache 45 or stored in a different

nobi | e desttmes.coifiee BRolresastideniion is &pivabie toMenild¥ideseonh a8t 2] whiciecei ved
by the nobile device 12, the WBXML parser 40 is invoked to parse the

recei ved /MBS -infHafibh cotizpt e IeoftinfoRMEREH Sourbss suehdR 2 e dxapipié he code
book system 44. If the WBXML docunment is of a known or previously

pr ocesseddiase %Eﬂidaftiﬁnoﬁ eSS &@ﬂ@t&ﬂ%‘(célﬁnﬁzﬁ%ﬁ&q is0bdyaferf @de book

cache 45, then the code book Is return to the parser 40 by the code book

system 44hrcﬁx§ﬁ tgé WBR‘RAI??%%\%L%G [ égﬁgg\g%bﬁé)%ﬁﬁé;‘g?é 'aI rdoligst KM

gocErrent 'S a type ich no co kK 1s aval ~fromthe code
descr bedriontior K&l o PRRGFRARSgS £ Obchlt BFETTor oo o PEHH e ne.
2 e YRl AR B0 SRR RA i deeSi kg et BB o e B pln oo

document.iujf88, M| TERo-Rloq t0thd MSERS i8Mse 19 FoMPPIdordRafiEn C9E OOk

cache 45

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 (hot shown) may also interact with the communication subsystem
36, and the software application 38 may inieract 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 propérly applied and the content can be processed by the application
handler 42 on behalf of sofiware application 38. Two t-ypes 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 reporis parsing

events directly to the software application 38 through callback methods. Software
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1 7 MAY 2006 PCT/ CA02/01778 initially contains only "permanent' code
books, if any, and the code book system 44 requests any furthet7¢dfdilhooks

from t heydabsmpsgpsver 18 as they are required. Dependi ng giséleoiyge of
software application 38 and its correspondi ng application handler 42, the

application handl er42 may request a code book fromthe nobile device code
book systahpligatioggdhatiuseebsyentkaser patsensimplemenhibaratedamerens handiersxive .
Thus, the parser 40 and application handler 42 effectively conprise a

t r anscodi Mgh asjhke @npiimti@mgamdi@n 412 iaiegeive pasingevehtsy urhedapplicatiandandipd
transcode recei ved WBXML -docunents to recover original XM. documents. The
t r anscodi4Rissysatiehapaljcatinoispdeific palbackhithaptesmrserOnvokiae irergshenseeaiodies 40
performs both parsing and transcodi ng, or both the parser 40 and the

appl i cat i data inad ddaeivedtAV BMMIr documecrdppl | cati on handl er 42 perforns

transcodi ng. Mbil e device processing of received WBXML content is

described in det aiThelzetioboolksachroiiniite Mobile dsvicweidiudk sysianess, ikeny be
made by the nobile device 12 and code books may be returned to the nobile

devi ce 12hbyotibbodlatactee3Marthe d@adepler 380nhf 8 @fiplehioftedin admalv s bi@r a
di fferent protocol than those used for information requests and docunent

t r ansf er sdatd BRr&eIWhRh FRAGE8 BKoKkSAEP B wiitdn Bha AdkAkNikh Prevd(slyShaud in
Fig. 2 and the conmmunication protocol used thereon provides fof

comuni cajddanbebise fidyy b rehict/B8, CRﬁ’fLF’R.@Q‘lépIﬁ@éﬁ’lleﬁ’tt gé‘?enﬁé‘ dHadtRers Bierflry 18 and

therefore does not require protocol translation by the protocol translator

24. 1 n. al hehagdfent SERERACTREY §eh@,&e\t@pmstqug%iz@%%hégeagﬁ&ék el dganglers may

be acconplished through the protocol translator e operation of the

Syt em sfgurbe Ehéve afibliar BUeBotie GBS fhosbhlSodlBf) beedof, 3 1S

a signal flow diagramTillustrating operat’ion of a ver

; gz eg n se %@\%geggg g%g@%é; %fﬁ@&mfsi%@ﬂ} Be ﬁB&bh&teg Y fefmifientStorfge fthed

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 t;ook 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 s 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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PCT/ CA02/ 01778 the nobile device 12 may communi cate with a data server 18
using a protocol different than the protocol used between the d1a-; gqﬁ\smfyer
18 and i gfwsIxmaLIseNn source 20, such as the proprietary | RRRycA®IHS
arrangenents, although the connection request conforns to a particular
protocol, the rerg;_est may- specify a connection type or particul ar

connect i dhitipihepriaing SebycPaBANELtt ¢pde Rakself ény, andothexeide bpiek systerme44 when
information is requested froman information source 20 by the data server
18 vi a HTeRUedty ranyxampee code hoeks dsim dbatdata senver ridhas dhdeare eeqredoul d be
an HTTP request, if nobile device 12 to data server 18 conmunications are
vi a HTTP, Depengingeomu és tyinki of IsoBwaloapmicaton 38 antldis qomespoadingapplicatieri f i es
HTTP or an HITP connection handler and thus is interpreted by the data
server 1&asllend2HTeRpphcaiies handleeddmay camlest a eotkd dadifraddltHemaoislb dbdse
requests fromthe nobil e device 12 whenever necessary. It will be apparent
t hat Fi g.cofledivoksysiehny44 had hrsoodt seadivdade BXMIadsamvart elekfertds s XML,
involved in an informati.on request and response operation. The code book

servl et 3phuss thayatsee d0i and apislicRBGK haRGEraL oifebn@BBdMpAsE al tearkBedigg or e not
shown in Fig. 3 to avoid congestion in the drawing. -In Fig. 3, a request

from the gygkinh 6ndeyineBild devise 12RniiGHelYo bARe @Al FranSeidttrecdifedMBmians! at ed
i f necessary into a protocol used for conmunication between the data

server 18&quithenfiiol rabVFRibPRI RIOLdeBurBnts STheBeodifg sy8aHeady ihéipae t he

nobi | e device 12 specifies the type of content accepted I n response to the

request, jum@%aga%@,wg@gt@m& Sarbér 40 gbriodms bbint eﬁﬁ?ﬁﬂﬁﬁé@%ﬁmﬁgﬁﬂpbi | e

device 12 1s anh HT request, for exa

Cfi . ¢ . E : ¢
noader - Thararsl ey and HRCaicAbrAGHERY 12 MRk s oplcdioR nEARE R pefbhfe 1
handl g L bl . ti
nandl or Aprepadng; Wislp deliechBibtichi bl ARBIVEA TR Bhtertty bOSemsBl "1

MAY 2006 \{ngééw%?m PCT/ CA02/ 01778 connection or HTTP connecti on
handl er, rtlehe i nvoked connection handler 26 is an HTTP

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 overa differeﬁt link 37 and using a different protocol than those used for information
requests and document fransfers. 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 serviet 32 on data server 18 and therefore
does not require protocol transiation by the protocol translator 24. In alternate
embodiments however, code book requests and transfersl may be accomplished
through the protocol translator 24.

The 6peration of the system shown in Fig. 2 will now be described in -
further detail. Fjg. 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 desctibed above,
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connection handl er. The connection handler 26 then sends a request to the
I nformation source 20 via connection 21 (Fig. 2), which nmay p mm g)e a
direct cepfmegids®? or one or nore network connections. Thary0A60 QQ
source 20 may, for exanple, be a web server or other systemconfigured to
be accessible through the Internet. In Fig. 3, the nobile device 12

speci f i esthmabile devign 13 ceainoamenieaieyith adaie senpis/esing 8 peotensl diffe@nter 18
can transcode received XM. content into WBXML content accepted by the
nmobi | e defipg éhelprotasa! yreg hatiweast be dlalansgrverd Bavnd iniesmatien sfurce?0, spesas bl y in
addition to, WBXML as an accepted content type in the request sent to the
i nf or mat i 6a pseniietasy IRFP.|In sutiearsrgepants hbbeughthecgnnesfion teguesigoriotms ent
fromthe data server 18 includes both XM. and WBXM. as accepted content

types. Thiosatpauiculsr probapeésthe neguest mag faplecifyf ar cenvectidre typd oapaitictilar mat i on
source 20 cannot transcode XML data into WBXML data. The information

sour ce 2C0commpctidneérantierassocited ddtha diifebradotood). Vietiordattaer informataonse to
the request fromthe data server 18, even though the nobile device

request s epaestbd FsmiBMMormatibinsores 20 b theca e8ivet YPgia FINE, orleempRiat a
server 18 is not configured to include additional accepted content types in

a requess rdquestrnt Ther AMobINdSAcH PRcAfd bk AR HTTPFRESON nfdHE B6vied1 ay
nonet hel ess return requested content in a content type other than those

speci fi edol dath Rer/e? ML BOmnhicaRsASark viaSHFTP, 8P aSketREstAhibRicbRfofmEBs sage
I ndicating that the content cannot be provided in an accepted content

type. Thearidiﬁé’rrﬁlﬁ’édc%n b&P YpESHiAOHTEPUSN N HErs foHSSBA r‘l%{?m(ﬁ'ﬁndt fhukne

connection handler 26 as an XM. docunent in the exanple shown 1n FIg.

The connegidrpRted B e BatdSsdASSHF ot BR [TFE] r¥$ﬁ%ﬁﬁ%ﬁ@?j_tr§&l&@r€24

transcodi ng system 28, and 1n particular to transcoder 74.

oren . SR R SR i o BRIt 01T
o 20 on SolABh soPAEh e o8 ol 5 A Bk o EERRL o
74 conver {i?di%%ﬂy irf¥®fved in an information request and response operation. The code book
serviet 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 daia
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 12is 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
approptiate connection handler 26 and forwards the possibly transtated request to the

connection handler 26. For an HTTP request or a request which specifies an HTTP
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and attributes to tokens, based upon mapping tables in a particul a& Yg(i)de
book. The code book cache 31 on the data server 18 stores code bbdRE Moy

"known" Xodypwss, such as XM. types for which the corr ggpoosizngrgode
books are permanently stored in the cache 31 and types that have been
previ ousl(%/)ngrogessed by the data server 18. Each code book in the cache 31
i s i dent i9onBgctigRPr ERT lonneetiqndvasilasstha ipveked epnnesissyhangler PBiseniHT? | whi ch
may, for exanple, be a unique XM public identifierthat normally appears
in a DOCPePEedtiofiangier. dhe eorngction handlerReiihemsends awrguashiathe infareation
retrieval of an externally referenced definition as described in nore

detai | beloyige 2Qvipraenagjign 21 drigpds whishynay passibhebe 4 disenticbnrectias sociat ed
with an XML docunment or docunent type. In the exanple of Fig. 3, the

r et ur ned oKwrorgdetwmhtconnediionss Toa infamation seumk 20uny, foentinfile bs.a welJsi ng
the identifier in the received XM. docunent, the transcoder 74 requests

t he code deoai of other sheiesombaiipoek ts petacoesdble tHrouftethedatermad code book is
stored in the cache 31 (not shown in Fig. 3) in the code book system 30,

then the code bookir Eigrtius mebild ae\tidsmmsmfmcwsxmmédmeﬁ?éwlcodmurrent i's
transcoded into a WBXM. docunent. In the exanple of Fig. 3 however, it i's

assuned tfms. HoWensr kel deta SePOPS6an halisddeie ¢estvdIDML icBnneintcBXNID t he
code book system 30 for the identifier in the XM. docunent returned by the

i nf or mat i entePHEHIEDby BRoLiIBRIcUREA280H ey thErefdt kR YV Abled SMer
docunent of a type for which no code book is stored in the cache 31 in the

syst em 3GoskBly iR %a0RbR tdyfwfeaxmeas SPhGepRIVEIntekS typRIn iR re&HQ%%@Eﬁ tRVL

docunents of that type before, the code book Is " generate e data

s or Tt ook 75
031 0a675 " T B0 ARG SERle ARIR AP BRI R T e i

012D b O ey Rk W B! SRR,
R o e T T e e
def i ni ti %, it WASXME 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 retumn

requestéd content in a content type other than those specified in the request, or instead

return an error or faillure message indicating that the content cannot be provideql inan

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 fo the transcoding system 28, and in

particular to the XML->WBXML transcoder 74. When implemented as software code,
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enbodi ed as a Docunent Type Definition (DTD) server, for exarrpli gd%]) S
a formal description, in XM. Declaration Syntax, of a particul PW? o]
docunent wo b3/@6tss out which nanes and structures can be wsedaizviers
particul ar docunment type. Al docunents which belong to.a particular type
and use the sane CPTD are construgt ed_and nanmed in a consistent and
conf or manf'e{Enseqder /4 Ak PR &AVoks ?Vlﬂ'tbe'éﬁl?ﬁc?@ﬂﬁ%lon handler B oatrepscodsy
namespaces and_encodi ng schemas may inplenment a. source of external

def i ni ti o§tem 34 upoep secript of dae XMby C@Hme@t fraefthe infprordiopsoMe 29 ammar can
also be split into multiple sources and many formats. |In sonme XM
docunents, a grammé dgeetibacabeie.thy Xiyb->W stedes 7dkendoisuilinags t sel f

such that the definition is extracted fromthe docunment. It should

t her ef or earsbatifisitesicaolsens, hased bpop mapping tableem aparticsilar code bosly: Thependent
upon a particular type of docunent definition. The techni ques descri bed
her ei n cotfdg hnokaashe 8dl ondhe detaceeverri Sralores de@ié bovksoior thppes’ XMlLdipess DTDs,
schemas, and other docunent definitions, including both currently known

and f ut urstichefsi XNL types forydsh therwogespsraling eutlecydors aed patefainently storederfi i nes a
set of valid strings that can occur in a docunent. In Fig. 3, .if the

t r anscodethe Gache Gu esidsiype e hbvokeém previduislyProcasba thyithe dhfasscpastel ghook
system 30, then a definition for the XM. docunent is requested fromthe

sour ce 23EadN tdodegbodkhén dRéi lchi0B1 rigaidestifidds aA o ibe fitfeved a§mgea ng
handl ed by the connection handler 26, a different connection han Ier (not

shown) megorigepbaditly RRNUSSTWhICR nfast rdr@s@mﬁted@éwh L8 XML UBIE RRnfner Bt
source 23 if the information source 20 and - 23 03/ 046757 1 7 I\/AY 7006

PCT/ CAO2/ Rkl %Fewstmcwm $iat@mBnCoNA val ilf eéc&mﬁlmﬁt s using

different protocols. The code book builder 34 may possi bly be confi gured

for d 23,
or Ire%[l&%ﬁ&iﬁ@t&%&hﬁ@x{@rﬁé]y?ﬁsﬁﬂggd g@frﬁ\tugﬁsﬁﬁ}? Ib%cﬁ-«'n%rb'dafbn%%ﬁges .

such as via the Iink 25 shown inition ma

e o MM 8Pt o P IR Wy 4L B
defini ti ofcz i §/pel$h the example of Fig. 3, the retumed 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. 1f 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 retumed to the itranscoder 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 rétumed by the information source 20.
| Whgn 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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as 23, an address of the source 23 may al so be required. This address coul d
be supplied by the information source 20 with the XM. docurnentl.7 MaldH8sses
for one evooymwwes7external definition sources 23 may al so mer/ease@ghson t he
data server 18. The definition retrieval process may be sinplified where a
URL fromwhich a definition can be retrieved is used as a docunent type

i dent i fi efPAbiRR] GREeDA0KES Refqualksbindndlgspehe Fhavill thgminitiaieaceds kokibstild ben” used
to request a code book fromthe code book system 30 and to request a

def i ni t i dRerPdabediuideedhal haodedworbuildgrdd retievesydessriptorvestdefinitionn i s
returned to the data server 18 by the definition source 23, it is used by
the code ¥daxgBMMadsedin thet demsieni romesithevarcerdieddsddiot sibren)o drtebwbk

bui | der 34 converts the docunment granmar definition into napping tables
used to t{@3hsewde of hdl: detinitiers. dbbe ewiernal yspardensfoXidL \iBRhtionglB8 umanbe The
new code book is then forwarded to the code book system 30, which returns
t he code ¢robidiedas &ocumesthperDetiitandDTDY savenios brampleha DTINe alfopialin its
cache. The new code book is then used by the transcoder .74 to transcode the

XML docwhasetipiion;, & XMAEDGladton Syntax, VBXphriieLilaeWhessi@@cindent i it sesousuch as
the public IDin a valid XM. docunent to be encoded as a text string as

vel | as awhitihhages and eiraetlitesican beeiskd opdricuMdduRfst §P6 haRGodIhieHiess
Mar kup Language (WWL). The docunent type identifier wuSed to Index the code

book cachghicimbélbRy oalpattiedl 6 hRAUSHtHERENE BTHkEdNs10Bed 4fd Woh 31946757 1
7 MAY 2006 PCT/ CA02/ 01778 encoded and included in a transcoded VBXM

document . G BN bhddaRmARA maii Hlkind1sSBRAIASA AR A bhbinalién Passed

to the connection handler 26, which formats a response an or war t he

response ‘¢iqahtBpRted HUncoiMGSLREMRAS %ﬁg inh ﬂ%ni%rn?é.ﬁ&%e of é)&‘é’rﬁh?&%ﬁiﬁaﬁs

perforns any necessary protocCol translation on the response and sends the

response g® E)ﬁér_nﬁpéi&écﬁ‘)ﬁ@ﬁé &gieﬁﬁiti?lﬂ]%&f n)lk)lglﬁ l'&[éérhﬁﬁlc cémilgg' ﬁ% E?Iﬁrﬂ'ﬁg ﬁﬁl!ﬁﬁ te to

the nobile device 12 |s use evl ce etrieve
correct cofifed¥aft hahy PGH9in some XML documents, a grammar definition may be

embedded into the document itself, such that the definition is exiracted 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 tech-niques 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. Ingeneral, 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 forthe XML document is requested from the
source 23. Although the definition request is shown in Fig. 3 as being handled by the
connection handler 28, a different connection handler {not shown) may instead be used

1o retrieve a definition from the external source 23 if the information source 20 and
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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 respdridéty A8

t he nobi WD eleerss 12 are formatted by the protocol trangi@tosozddrsnst ead
of the active connection handl er 26. The connection handl er 26 then
handl es request/response operations between the data_ server

ext er nal ‘%‘3@{ 'QHE’OE{?@@%‘*PE@ figure WW@%‘PB%UQOQgﬂ@f%fgfpi"ﬁpﬁf?[%n'r%urce
23, and the protocol translator 24 handles comruni cations with the nobile
devi ce 1220dehogkhuildarsiddnay prssial beisenfigsrrd foedira sampiuniaadion mitb ORALT on
source 20 mght not be a known XM. docunent type. Those skilled in the art
wi | | apprieefeaxerpalsefingipn Bowighs AB4sugh a wisrthe limesh showrdr fig. RalA gramemaenced
grammar descriptions or definitions such as a DID to describe the markup
avai | abl eddfinitionynaydescieniested fremain externaisuiiressvch an @8 using, dvexatupeteat s use
such external descriptions. Provided that the rules of XML syntax are

f ol | owed, identifier asddcieded with thefrocanestl dotuprienk\Fordo exteerd defirfifancioukcelsycldef | nes
its own markup by the use and | ocation of elenents instead of a fornal

defini ti cas 28} drenddness [of tlos seOte 2@ madg @ise b sequitedal Fls iatdresdeoani bebedded
definition. If a well-fornmed-only or well-formed XM. docunent with no

ext er nal supefiecby tteninfsmatidnisnede B0 viiihahe XL, dsduveint.1 AdBbeskBefor aheorat i on
source 20, then a code book is constructed as the XM. docunent is,

pr ocessednbie &herntl asfiiihesoufdes2Bl ndyodles be Fbor¥¥oAINE HBEPIerkdr MAYTRHO6
PCT/ CA02/ 01778 to the code book cache 30. Since no formal grammar

defi ni ti ofefiniodYeiribod T}ﬁocfe%& n@aw@é énmpi.@édmﬁer@ra YRKMentRRMAR HefinkiBs capde book

is generated "on the new elenment tag or attribute iIs

encount erdpetieved ‘f@ﬂsécﬁa@é Ebgur}ﬁgntqypé RRniifickS ﬁ‘f?.i@ﬁ ihe/ Gode Tok cReRe EqleNt

occurrences of the same tag or attribute are tokenized using this token

assi gnendamdenioMd theh Q580 @ﬁﬁé@g%%d\%bﬁk #EmEAY ‘69(2% o?@ﬂs%rﬁ 3@ ndthe

definition is extracted fromt cunent an provi e book

but | der 36 rBiudol® et ABS 18P MrorfusRfod20pk can then be generat ec

substantially as escr |
When the requested definition is retumed to the data server 18 by the

definition source 23, it is used by the code book builder 34 to construct 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 hew 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 o be encoded as a text string as well as an integer, normally for welf—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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Alternatively, the transcoder 74 itself may extract and parse an enbedded
definition, assign tokens to tags in the docunent, and add the {§sft At
tag-to-t akens/mmpgi ng to the code book cache 31. These typescaézoiis
docunents include no DOCTYPE statenent and thus no public ID, so sone

ot her uni gue jidentifier |s ef er abl eper at ed apd_us in the code book
cache 31 %W&d?ﬁénwd%%@ﬁ&ﬂ?scﬁﬁﬁ?‘f&ﬂmﬁ%waeﬁh@ ikt heument.be

used by th bile devjce, 6 12 to, deternm ne which code book to use in parsing
the  VEXVICHEBERMencoted Jesiifier ispasseatp R SPNRELEPY hadipt 26 which fermais
docunment or enbedded definition nmay define el enents and ot her constructs
in a mannfeoNEe ApHforwards the yesnonse Q& pidiecol iapplatasA4. aThr pEateedd code
book and unique i-dentifier nay be associated with a particular docunent

i nst ead dfanslaieicetefonmpRny NEsessdrs PEotoeal dansiatierpor thehreapensewngraenids

recei ved, a new code book and identifier may be created. In order to ensure
t hat t heslBegesponge évthedeohilerdeyice 12 gheiiddrdifierin the tespaysesent tidbe mubile t o use
an identifier generation schene that is dependent upon the content of a
wel | - f or neavieen! 3/is xised by themmnbile deviec12verreirisive theasorerbeabtbdobotkdbi parsingn,  or
an enbedded definition. For exanple, a hashing algorithmcould be used to
hash t he thdd¥BXbiit docunckeit] as wilbbe destribed ihdudesredetbiebalowni ity alsmbef i er

for each different -26 17 MAY 2006 WO 03/046757 PCT/ CA02/ 01778 docunent. A
uni que i deossibie & candighich thlesiatdscigents stdvihastasgondtfsabning nvbil@aswcs aged

wi th the request/response operation through which the XM. docunent was

obt ai ned, areifevedatibidy,.thé proteuch Mphslatos 24 hsERitkyf iR ddite 8bnieciBR hhkdIeE2E. c e
identifier, a request/response session identifier, and a tine stanp of the

request aTil enneeigniailer 28then haltlic rdQRaIvRPbnésiGitrafidna befiRRANM d&8
schenes will also be apparent to those skilled in the art and as such are

consi der esbrist 1Bantl dxbdrRatdystenniapRh ok thdRfdraieMsourtd¥E Btd &tinilbAsbiee of a
docunent is nerely an illustrative exanple of one possible nethod for

e 75 i) SRl sl AR BN AP
the sane as 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 “weli-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 wit.h 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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any identifier associated with a known XM. type. Ot herw se, a generated
identifier may potentially access an incorrect code book for ajknidtn?{le
docunent w@pzedemmt ead of a new code book generated for armokexawmmst ype.
The WBXM. specification also allows literal encoding of tags and
attributes., Therefore s.analternative for transgoding well-forned-only
XML 'docuf?etﬂ?g(,gd% ??}(@%ﬁ%t 5‘%‘%”%&’65@3 agymgrdednidoR i dalahie i@ Walbnent s
for exanp]e re, tokenized. her tags and attributes are then naintained
no | £t ar slongdl KBSl gion The Cone B3k Roermseted “ohitke ¥ cWhen sceasi ng
time of token gssi gnmant and code book generation. In sone circunstances,
this may SPEENHEOLTFIHBYE eTcoNRiaed.@ takeibaArgioned Rwike trapsceRs dheADY Wit h
an enbedded or external definition. If a well-fornmed-only XM. docunent has
a M ME t yP¥Psegderdtascatengasof the samediagps attsbuiesars iakanizadokaing thighloken
publicly available, then a third option forwell- fornmed-only XM. docunent
encodi ng #ssignneneForrwelrinrmsssiecummentisith aembeddasidefintiion, theefinitords t ag
pairs and generate a code book "off-line". The generated code book can

t hen be t st frogn dhe gocumaehang modded to dhé hedeonieokb boildet 882h by 3he and
used every -27 WD 03/046757 17 NMAY 2006 PCT/ CA02/01778 tinme an XM
docunent isdnschder M. MEcogibodlscarr then bedpderaied $ubistartialheas dbddibéy psowpul d  be
used as an index to the code book cache 31. As above, using a URL or other

addr ess fAitemafiedh thetransdodbt B4 itéelf mahexihdndyresaas embaidbeddefirtort, he
identifier may advantageously sinplify code book and token table retrieval

oper at i onassigfyiekemstoaads Methbeldsumen add Bgd tite iRl VAP id-PReMMApBIRBRST t
"ill-formed" XM docunents as well. It is sonetines possible to cleanup an

XML docunthetcotibdbok gacled 85 to wel | -forned, for exanple if some closing
tags are mssing fromthe docunent. The XM.->WBXM. transcoder 74 may

I s g s
document sn@®public ID, so some other unique identifier is preferably generated and used in the
code book cache 31 and the WB)_(ML document. This generated identifier can then be
used by the mobile device 12 to determine which code book to use in parsing the
WBXML do_cument. [t 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 ideniifier 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 Iidentifier for each different
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docunents with enbedded definitions may be different for every dqgg\g@n@ It
Is possible that a nobile device would al ways have to request a @ﬁok
whenever wo 038Nz docunent corresponding to such an XM deegoRRi173
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

i ncl uded %U@eﬁésgmwéwtﬁ@f REWH 1 adsadesy penreratedrysig infar@ation assosialed 18,
for exanpl e by prepending or appending the code book to the WBXM

document . WiHing regHAsEreRnenes PPestiay thupugh whish the XiMhalscumenhwag obfaingdok cache
31 to store such one-use entries, but would not necessarily involve any

per f or nariB@udipgndpt yexasme.e S0MEs ecamitirativnolod aomabilet Hevive sideniifies) ya al ways
be requested by a nobile device 12. Including such code books with a

t ranscodd@d I sakbsssioreideotfer, drokalimg stfmp efSbaremseshamsboiraspohsei t h code
book requests. Instead of custombuilding both software for the data server
18 and sotenda-dgpendent identifich genetfationabhémes avill alolik hpparperatthosml y with
certain specific known coding schenmes as in known systens, the code book

cache 31 skileddn dises akil andogs s@ch W@ OFsHHEETo be TvilikYtH208peREThEARYAL 778
both the data server 18 and the nobil e device 12. Code books stored in the

code booknvertiohe Hikhirlg ¢fe ddaimeritds Vr%’rel?;%nﬂﬁ%irdﬁ@é eREMPRNGE dre pdreibibi | e
device 12 unless requested by the nobile device 12 on the assunption that

they nay métheador identiiae heerafibn.t TRe BRRICLRY ARG deherdin $RbMReSREME 18
effectively supplies a further service to the nobile device 12 whereby the

mobi | e deyblefabhyclidien @ EéRRigurad OEISTHAPAL gbRBraBdYideRtiidr i\nﬁlpbé‘fhe%%‘e!@é“ from
the data server 18. These operations are described 1 n detal bel ow with

r ef er encearlyGqdritiier asbodRtbdwita Rnovh XSIL o, ?%Ml%é%ggghgﬁﬁ%wéhgwsrﬁ%t he

processi ng of a docunent by a nobile devic al flow

di agram ddbrtaily a&&e%Q aﬂ%&r@%ﬁ (\écfde ﬁc%lkﬁ&%{ Igﬁd\nﬁmczc{]uﬁ{éﬂt etirﬁ’s,té%laleef%vtgy stem

devi ce processi ng snown 1 n | e CO nication su

36 in mohidye ek ig%ﬁer]a?eij £ 8h\fRkn&wn type.

The WBXML specification also allows literal encoding of tags and
atiributes. Therefore, as an altemative for transcoding well-formed-only XML
documents, only global tags, such as start elements and end elements for example, are
tokenized. Other tags 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 alsc 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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response to a connection request (not shown) including a WBXML docunent.
The request/response process may be substantially as shown in Fig.MA} 2808d
descri bedvo abowses7 for exanple. It should be noted that alpdwogmrigesponse
is shown in Fig. 3, a received WBXML docunent m ght instead be a docunent
t hat waset@ashe o,the nobile device 12 by an information source. In Fig.
the re¥Be 78 umgst ghipat MIME tynierie arspogded pla thiseaseMIMEype reuldevi ce
software application 38. The transcodi ng of an XM. docunent into VWBXM. by
the data RRHRH ag@n Bdax ik the eafepbealneache 3it.uderabane. veing & WRL wootheri t h XM
on the nobile device 12. To this end, the WBXML docunent is preferably
passed t cRqdiessfamwiielt ken fablestipetha MRIE typerase avaiablepetheddertiiepmegi ng
events to the application handler 42 for the software application 38 in
t he cal | bRNtageeuslysimplify code gk anchiokem tdidenairevall @perafReneei ved document s
are thereby parsed into elenents by the parser 40, and the elenents are
passed to the appl Systemmartbmetheds déordingtwstbe thivegtiod mah esmposl “Hdemiai”of a-
-29 17 MAY 2006 WD 03/046757 PCT/ CAO2/ 01778 WBXM. docunent back into XM

may possiXMi doeumentsiasdvdlly lids strretimbepassitseto déarpiip ah XKML ajmebineat tharishandl er
42. |If the parser 40 is a binary parser, for exanple, then the application

handl er 4doswial welFformed | fgr deangaif sgimeatbding S BACARRINYI vt theRlcRIRBHS
passed to it fromthe parser 40 using the appropriate code book. If the

par ser 40Thes XRIL-SNBXML ﬁ@ﬁ@%ﬁehmmgﬁomsét%ueﬁm ddlurigHts 56 B2 gRgarpar sed
string elenments of a received WBXM docunent before passing thé elenents

to the appbli-RtinedbefiBdohverfirg thef fwEtMinot shown explicitly in Fig. 4, it
shoul d be noted that a nobile device 12 may include nore than one type- of

parser 40 and nor e SifRNcRREDSERst YEHRa1BARbI ﬁ@ﬁ-&@'ﬁ\éﬁ%:ﬂﬁ&éﬂ@ﬁﬁ h&hs br

application handler 42. Each software application 38 and application

nand! or &godRierk OB BSAIAUBAANAR HRGTE kit R BRPpBLurbd, H 1 1 on

types of parser. In the exanple shown rn i oh "handl er

oot S IR ol USABFRATE 8185 RLEUET Soudbody e
transcod RgxIRY ab&urR&nt EESoth PR SH o1 BT WoRument 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
mabile 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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after all or part of a received docunent has been parsed. The first parsing
cal I back function fromthe parser 40 to the application handl e 74%Y 7008

pr ef er abmyo damwiktsdes the identifier associated with the raaaved o BXM
docunent. This identifier is then used by the application handler 42 as a
key to retrieve . the approprjate code bogk fromthe code book cache 45 (not
shown) | PAh AR SREKTS Sihg Hobie decs 2. Cons bapkesipied ipinerede Baak at i ons
i nvol ving a glication for which transcoding is handled by the parser 40
as descr i%‘é’g abodethe falagsnerpib Repg ot ibﬁs‘-’t%‘gao fiee mabile dexigepl? vAESHar ser
40. If the code book is stored in the code book cache 45 (not shown in Fig.
4) in tHEYRRd Byihe mohiledpvice 12ian the asyniptipadhaighenay piwadvieicashethind er
42 and transcoding of elenments of the received docunent can proceed based
on t he t citde mebilp device 8D Tho dria eawes 18 effactively sappies sHuThassp/icEp s
attribute mappi ng specified in the code book. As descri-bed above, certain

" per manertiobilec dejdce a8 kheree thepatobilé tdemica siéticarp deruesbi oderboamkrfambey - of

nost recently used code books nmay be stored in the code book cache in the
code bookasjaiadosdmenhiromédhe datargeher d8. Fhgse dpdratimsare dedmibeddeddiaibk i s
not available in the code book system 44 on the nobile device 12 and nust

t her ef or ebeimy mdthuretdrencd tooRigshé atidt®  Fiy. vidis alSigna flovodiagizon khoweing eiss |
including at least the identifier associated with the received docunent is

prepar ed frgcedsingoafdeddmmmhernt Vit £ moblle abvicbd 2nadd Figy. 86y a eRnalilowdiagem to
the data server 18 via the comuni cati on subsystem 36 and conmuni cati on

link 37 i(Ust@ting YataRehadrrisrgermiont eelfied.to the mbiild @titeSirotdsirghtPonaayi r ed
code book is received by the code book servliet 32 in the data server 18.

The code pigok serviet 32 retrieves the requested code book fromthe code
book cache 31 (not shown) in the code book system 30 based on the

e L LU0 s e sty i o 12
response to a connection request {hot 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
soﬁware 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 ofa.

-29.




back to the nobile device 12 for use in parsing the WBXML docu nzt 2@
shoul d be appreciated that code book requests and transfers rra Mé‘f B be
handl ed lwok®oweste book servlet 32 through the protocol pcrosbediorns 24 if

necessary. Al so, although a code book servliet 32 is shown in Fig. 5, other

i nterface ode m 30 in ser, 18 are Iso
possi bl e. W""Q@?ﬁﬁ 8”15 nto an§o§§|9[¥npsha(rﬁ§ad t\{"@6 pal‘ﬁ%k

avai | abl e fromt e code bo ﬁ em 30 E)hl s were not the case, for
exanpl e d ﬁl?pwéaf 49% RBNRARY. 97 axampley thendbsk
system 30 or tg? gl 3[@ igrver to wh ch the_code book request was submitted
was not t ABPIgatian bapdler r‘%‘?Hld\Nﬁr"Bﬁ]%%We@&dﬁ‘ﬁ?ﬁodﬁa@nﬁl@&i@mws t hen
additional o eratlons woul d be perfornmed to retrieve a granmar definition

and conveP#ssad ip HEpm theprrseidfkusing theapnropyiaie code beplo 3 r#07s BAY 2006
PCT/ CA02/ 01778 in further detail below with reference to Fig. 8. Returning
now to Fi 8lfing, pagsRinheweverctiecparear 48 deay diakseater parebd sttingyslements of a
comuni cati on subsystem 36 on the nobile device 12, it is forwarded to the
code booki’90§§)!§d(WrB§ML dosLmentheiprepashingduzielehsols tometd:malinathinlhandemz:e code
book cache and provides the code book to the application handler 42 and/or
par ser 40 Alepghdonghowraxplieitly intig.chjieheult beandidthat a avbie devige o magr sed
VWBXM. el enments on the nobile device 12. In the exanple shown in Fig. 4,
par si ng oinciude nBXtUardoreLiype of penser 40rzmtisnoditgn afe pftnaedapiidddongsanant s
conti nues when the code book is available to the application handler 42.

Wien par sasepciied applicatiodi vemdiss 4 mBehesofiwaee Mpblictaba 38rajd kpphciiont 0 t he
software application 38, or to other nobile device software applications

or subsyshamilef 4dmagtthanbe donfigersandloperap@iniRtirfiaing dfade BEferdRRfbsidt a
nobi | e device data store, further processed by a nobil e device software

appl i cat i parseqrin tisk SpArApedhown i FRbLltRe dﬁM!o@ﬁoﬁEﬁnﬁﬁé‘r AXH28 115 &JRbdok t he
cache in the code book system 44, "a ‘code” book
to transcode document elements. |t is also contemp[ated that elements 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 apelication
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, itis 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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be designated for permanent storage, or stored only tenporarily. Since
menory resources on nobile conmunication nobile devices such as1 by 12865
devi ce 12voendkstsy be |imted and consune consi derabl e porer/campat7scode
books will likely be stored tenporarily. For exanple, code books generated
by the data.server .18 for_.well-forpmed- only documents may be different for
every vel T EUHERCRIAD sPRITRME Codibonk. &5 iRsaibed apes. GPURPABRDSIL | | y
stored. An f the nmeno managenent techni ques descri bed above may be

i npl enent 0P S o3 RSSO0 HoRke 18 adwbep §brosreeRityAsed cons,
according to an aspect of the invention, .-code books are de-coupled from
sof t war e%ﬂ?g‘ﬁirﬁ%bf Bgrﬁo@ﬁd% e, 5pdey ROk sAsHe i Therrosigrbackdgivstem 4Ad lndee a code
book -32 WO 03/046757 1 7 MAY 2006 PCT/ CA02/01778 at any time. This is in
cont rast PEMHSRNFIgy4 hawaver thewrre koak jsarat iavailable @rihemgajao@cﬁyew #4
enbedded i nto each software application or corresponding respective

appl i cat i ¥hthednebilerdevicegk? aml miket themferedia rennested fomape datansarvérotds Af dat a
server and nobile device operations according to aspects of the invention.
Fig. 6 iscoslef boak eenuest,iintiuding aati legst tiwet Wenbiiereassociatess viith thef reaeived ei ved
XML docunent. Fig. 7 is a flow chart showi ng the processing of a received
t r anscodedbctiommbisrepeyed bynite ¢eledwokeystenmd4atghe Mobilatiavise1® and pertdessi ng
begi ns at step 50, when an XML docunent destined for a nobile device is
recei ved thealataseiverl ©8 nigt the cosmurdeationlstibsygmenBBand o@yimbeicateeiimed7 by t he
data server in response to a request froma nobile device and transmtted
to the infar@ption source by the data server, or may instead be a docunent
that is pushed to a nobile device, that is, transmtt ed without first

bei ng requested bRefdiBngndk teFigesilteroqliBst 6Etha rédiine8 EoddBobikiSicReRbges at
step 52 whether the received docunent is a known XM. docunment type having

an ext er g theeoae soekSevizit BR N th@ro?'fﬁg@érvélefé.”i‘ﬁé SHe 5otk beReiBdtridtedM-
y

docunent. This may be acconplishe
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 servlet 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 serviet 32 through the protocol translator 24 if necessary. Also, although a code
book serviet 32 is shown in Fig: 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 th.e code book system 30 or the data
server 1o which the code book request was submitted was not the data setver 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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| ooking for a public IDin a DOCTYPE statenent, for exanple. If the
docurment has an external referenced definition such as a DID, theMAt s
docurnent w@psodedsant i fier of the docunent is determ ned agcstaghads and
used in step 56 to request the code book corresponding to the docunent
type fromth |nth data server. If it is determ ned at
step 58 t'ﬁ‘a{t'%f eg%@%e t(fS %’?&&H%‘-‘h&to the identifier is stored in

t he code book cache, of the code book system then the data server proceeds
to transcode the d%@&’f@ﬁ'@ “é’t’”@ﬁz Ieyhamtinesanpstedeodernoek ivgeeivediattifent to
the nobile device at step 68, Data server processing of the received -33 WO
03/ 0467570%mWWWFWWWWWQ&?H§ﬁﬂ21 isis deymigrdaddo hrradedogkocess
ends at step 70. However, if the code book corresponding to the identifier
is not i nsststﬁm dddwhishosioresche codedipoBgy the mabile dewice otk dwokfoache hsd
docunent is retrieved by the code book builder at step 60 and used to

gener at e Pravidesitheswdebook td ihe aphlicatido bandlat 42 gmboparseral®, 6&yendingaiesnr i bed
above. The new code book is then stored to the code book cache at step 64
and t he Xwhicdeompeneni bandles transetelingisi parstt VBXNE blemientsabn Shemdible The
transcoded docunent is sent to the nobile device at step 68 and the
process edeldcent2.step 70. XM. docunents such as newtypes of XM docunents,
wel | -formed-only docunents that do not use a formal definition, or

docunents with enbédttedegmapieshowd éh iFy. 1, ?Qﬁstrfgetstushb WBXSLN@SRMent and
determnation at step 52. A unique identifier is generated at step 72, by

hashi ng tirnstodingenpaiked VBN csment chitheedmehank comybdtk is 8RuimBlad T rom
t he code book systemin step 74. |If the code book is stored in the cache of

the servethewpphisi€ohdalidry 32 WheMp£bEing ahH 8ERSEHNG 18 c@rri%@b‘té tth¥ XML data
determi nation at step 76, then the docunent is transcoded (66) sent to

the robi ||Qagq:\é e6nt( BBl kbfiAR Bpasn RBNes t68&he.afndtaét‘dé cg{%afs When

no code book corresponding to the generatéd identi In the

code bOOkaﬁﬂa@ﬁtﬂmsWr@ﬁ@ﬁggcungf S Ser?ﬂbréiﬁﬂpieﬁ%aé%%%gﬁgﬁﬁﬁe t@r Q§pcode

book fromthe received or an e I‘nition i
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. Forexample, code bocks 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 hook 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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applicable. An enbedded definition in a received XM. docunent is preferably
extracted fromthe docunent and used by either the transcoder b} Mihéll§ode
book bui Iwi@p3/046757gener ate a new code book. The new code beokche/dimsn stored
to the code book cache at step 80, and the docunent is transcoded and sent

to the nohile devi (steps 66 and, 68) and processing ends at step 70. As
descri bed® a%vﬁ?eacgﬂ%és B'EB‘P(“Q-F#t% kﬂ@‘l"%‘ SYPERRe i M’Z‘F%h %@éﬂ!ﬁa‘ﬁf eneoqj@der at ed
as the docunent . i s@rg&;{;gﬁed. Therefore, steps 78 and 66 may be perforned
si mul t aneWHEMF SafTep O 3ReNcRRIWaALR APPligaliopeorseRsFRsoNdng iEsRESBR 6757 1
7 MAY 2006  PCT/ CA02/01778 to the code book cache at step 80. Since the

code bookaRaiaaY NM%%'er for every received document that has no external
referenced definition may be different, such that the |ikelihood of finding
a code book for aFigst f-an¢r frdte Aisstrivatrepiesaniations Gulsta saokeand mobdilat i vel y
| ow, steps 74 and 76 may be bypassed in sonme enbodi ments of the invention.
However , $aviGappgrafionsgesardisiodo eRpectsefibe ilveaiidrt. drigfiis ddowchart Busifatingi s t ype
may have a conmon code book. For exanple, docunments froma particular

sour ce nefalaservasprocaesiagais wobivad XML dieliment.i Kig. 7 isfa fowotiagishowviherthe f i er i s
generated for each of these docunents, then the comon code book is
gener at edprapessiitgoeifedreceivet dracscheidoaiticumaahiey aasdbileidewicone of the docunents
is received. According to a further aspect of the invention, the

identifiers may b Gimesatied saverspobeskisy eging stegiep GO twhipoan XL code
book or definition instead of the docunent. For exanple, a code book may

be gener adaxtrant destitred foaahmsbileadeddfvads adcivddeirdr @ntihforRatiorédUeslgitha common
code book would still be generated at the data server each tine a docunent

whi ch shadesimigng meg e ceivee by idath Scfvee B 168onseitb i @g@eﬁ%vh fmdbile code
book would be stored at the data server. A code book-dependent identifier

i e A
books fora gesumBitfatie ikl SMEYiBevice! #1a8 RC §dnsmitted 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 documenthas 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 baok 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
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definition may be enbedded into or prepended or appended to transcoded
WBXM. documents to avoi d occupying space in the code book cacHe Mit HUb
primaril yWon#e4sfste code book entries and to provide for memes@oizmde book
request operations which are not dependent upon any particul ar data

server. Thi Y s descrihed i rther .detail belowin
conj unctié(yn&v"ﬁr%%b@fe %&;ﬁ]{g&nﬂoﬁ%ﬁﬁ %r@’sﬁgs?epf?ovmﬁveaewi CBB%EH% from
a data se rosS.-3 .03/.046757,.1 .7 Y ,2006 PCT/ CA02/ 01778 received at a
mobi | 6 deSATESPORdiag g’pmgf?er{“ﬁﬁf Ik gatipie %G&OC’%H@CW%@EW@’ %8% 2 lefinition
determn St 84),. As descri bed above,. so XML docunents received at a
data s e?@é{herﬂ%gHPehB'? r?W@Y‘?HCjéV tg‘ﬁ CP&%E’P‘P'f P@H;FFW%‘Q/QQ and Heestigigegerade an
enbodi nent of the invention, identifiers are preferably generated at the
data ser vaPeYAads brakfgetpal dociment pg et pien Seuatdrssribethabevs. dhappwicedelevi ce.
Therefore, WBXM. docunents received at a nobile device preferably include
an i dent i 190 1S 1o sipreddo it GoPe Peek gache A plsa &4 an@tﬂ@)&u de¢wenerde book
can be requested fromthe nobile device code book cache at step 86. If the
r equest edraNsgederbuiing i eardedbaak, ethwier B6h&he trasseasiedidpsdmentiasent toitke par sed
and transcoded at step 90, the resultant XM. data is sent to a nobile

devi ce sopbilggevicel Stem b8 and e proness s distae¥0.ce resource such as a data
store or display at step 92, and nobile device processing ends at step 94.
| f the code book i ¥Miododumends such ashmewdppks dfOOR. decinterds) wdiidommdal-brdy devi ce,
It is requested fromthe data server at step 96. After sone tine del ay

associ at edbonimicinis that dodet useakforrajudzdinition rutidostiaentsywithhembatiletegarhmae
bet ween steps 96 and 98, the code book is received by the nobile device

from t he didinitions raseilt ima negajvedRtanthationnesteh 621 AenrpbidepiifeVd gehepagg book
cache at step 100. Processing then proceeds at step 90 as descri bed above.

Consi der atgvesre, oy haphiag tHe dovaméBiet oxapEEIHEIhE Bade Bodighapbedqlieasy
different well-formed-only XM. docunments but have a common correspondi ng

code bookornithélcddd Booklbystdm ilafep 7SIV e codld HodRM sible in tRd BadHRAS theok

woul d have been
server's code book system, which corresponds to a positive determination at step 78,
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 generatéd
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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generated for each of the XM. docunents. If the identifiers are generated .
by the data server for well-forned-only documents dependent upbhMiengseat ed
code booRsoiossteesrd of docunent contents, then the resul t aptrceBoivis
docunents have the sane docunent type identifier. Wien the first WBXM
docunent tiz rec ivecLSat th?.gaob' | e device, its code book is requested from
the data '8dP%EPIPRPKEIENE ISR HE nobi | e device code book -36 WO 03/ 046757
1 7 MAY 2006 PCT/ CA02/01778, cache. \Wen the second WBXM. docunent is

recei ved however, PHIEedBeIE0MRBROK 3y} idagiliehinrsyervgecsieed deument that has f ound
in the nobile device code book, provided of course that the code book
entry had'h@ttenpt eiprpneradefinitiosraay e siesentosushihaiiihe likalinopthef finginghe,

t her eby avoi di nck; the code book request to the data server and its

associ at edeloekinr awathinimed doewneao arapde bonkbache ie eslaiivelyplowesteps 74
consunption, and tinme delay. The particular identifier generation schene
may be detnshh mey beybypa inssotiesy embodiownts of the iiventisrer Mowever i also

Wi rel ess conmuni.cati on network operator, data server owner or service
provi der ,paspibld ibat several diffsrert docomiedtsrof dis tyipe naykieavede@emaentodgpiosok, desi r ed
data server and nobil e device behavi ours and possible optim zations of
docunent far exathpld) alnicupreatesomrg pattitulah eolirde eayegip ase te samechibediied egoi ng
description that the present invention advantageously allows a nobile

devi ce ardbfiaitionenf aantuicl identfiep &Ciéndateader edf0bi Biasd eocumBhiethBhans des for
transfer and processing of both known and previously unknown types of XM

document soninde ciigbosiaisieferifed Sed SRl 1B tieYoRCoKLAAL ack fEhedged not
be the sane, and may be updated to include new code books "on the fly",

Wi t hout' rtRedbéurients isrebdioed. OAcdiRiing B ARihe Pasiait SIMEINENtRAYIhE Richiifdrs of
.hardware changes. A nobil e device side software application could further

pr ef er abliifap 86 GehBRuted RSt sueh dRKLIFRNELAABHL (R MRe\ A8 HdBRIdHidephtion [T 11

knew i n advance what kind of XML docunents it wou ecel ve. I's seeding

ForL o B (415 uoBaRaR "t BEgHze RS R G B b
hashed to generate the identifier. Although a common code book would stilt 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 documenits 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—téme
code book entries and to provide for general code book request operations whic'h 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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the data server prior to any data being sent. In the above enbodi nents of
the invention, a nobile device requests a code book from a dath] MY (g
when no 0¥/ corresponding to a docunment is found irct/ogowmams book
cache on the nobil e device. ‘However, it is inmportant to note -37 WO

03/ 0467571 .7 MAY _2006. PCT/CAQ2/01778 that the inventiqgn |S in no.way
restrict erg%?lgeq Af & nge 8?‘”88@8 55%%%5'( gﬁu@?i’t'f'% Qfgﬁ% rﬁ%‘i@d a?‘f"ﬁ‘ée 15
docunent, .al be_.pushed to a bile device for storage in its code
book cacqgm%q?&éeﬁl@%' d‘g%g‘?ﬁﬁpe@ gg%"‘% soper il desipenis recaiadialigfiaig pe of
docunent is encountered or expected to be encountered frequently, for
exanpl e. S(%Yfé'rﬁ'ggi(nmr‘@?f%%@ |g$nt gEhHAYeysr. asersding dr antasnbashinent ¢idhe ces may
al so be uysed as alternatives to pre-loading particular code books in a
mobi | e dUYRIBIORoENHiRIR ke PFrieraplysgensuates atgha@da’@a%ﬁmq andsiwcluded i eljuent | y
used or permanent code books on a nobile device, a nobile device user or
sof t war e WFFMlcdaqustemiagentde asnbile deviee c Sherefaye iy BiXMIndecutinis reseivedr when
the nobile device is first configured for operation with the data server. A
dat a ser\aire mahilssdericaprejersblydasifideyan &ntitierp Uddingitheridelstifier deteedinediat of code
books to a nobile device when the nobile device is registered or

aut hor i zeslep 84, tbeendaiboak cam bewequestdisfratatiize mobile devidd eoddbysk cachodit nent s
al so show operations when a code book request is received by a data server

18 at whisi¢p Ble lfrtbguegiasted oot thumddds dxirglia thaecidie, S eesivad doodBelaok
cache. However, it is possible that a nobile device 12 may be enabl ed for

communi cagtarsetband transomded tah 3tepod®, i@ tasufienivavL Hata Eheneiws toble aedge book
request mght be sent to a data server that has not previously transcoded

an XM dcftwernd agglicatitreot other ihobile/devide raseRge shetdks 4 Batraoedralplagata dat a
server in which the requested code book is no |onger stored in the code

book cachstep 92, dndenoiii deRicerbeRsihg endis afiBh 'ﬁﬂ.u [Fth i RSt foutAGE DOOK
C

fromthe particular data server 18 from whi a WBXM. or other transcoded

XM docurRée todeBosieesiheash the bl ¥eticB At BREGHsIEY ForAthe 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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the nobil e device 12 proceed substantially as descri bed above.

Alternatively, the data server 18 may be configured to distribul 8Mhellbcode
books, asv@h®¢46a%%e generated, to other data servers or apcpuhomii7rode book
store (not shown) accessible to nultiple data -38 WD 03/046757 1 7 MAY 2006

PCT/ CA02/ 5 rvers. New, opks are.thereby either stored in the
code bookcg%é%he‘ﬁ@? X ?{3‘? sgpong @%?MQLC@QEQF’BF!? 'EeB?'VﬁﬁthPNﬁl"%f: iR QO‘S%PQ% s, such
t hat code_book regquests be.sent to  an f aplurality of data servers
when & coRbespaRdiy & ik MY Binguied Movlle aBrBe Gade bt hranass ohobi | o
devices 12 totﬁeﬁ@ coae book rms only to a particular data server 18
f r om whi (PUESSPEHEE GRER PO ey, aljpadyiheesogletediigm 9ppveryatiemindie i mal
solution, ip that parsing and transcodi ng of received docunents is then
dependentc%B%nfhéf%hyr?@*IO@'%m cosp\opk requash o herdata epiver and itg saociadew or
otherwi se becones inoperable or unavailable to the nobile device 12, then
recei ved YseR{sopdernication rgseuraes: teekiledexisediowes corstemplisok anchtimpeletayst or ed
in the nobile device code book cache 45 cannot be transcoded back into XM
until t helheapartisdpy isleniiien geverationtscheme may eedatentned by reoiobile devicee 12 is
back in service. Distribution of code books anong nultiple data servers or
to a centqosimgnidatidneskvise proides wirelese comquinicatios ndisbandpesdtondatastseof dat a
transfer and occupy data server resources. In addition, any delays in

di st ri butawngr orreenwvics geoviderk afmlicaticlaserviserprevideryr thaulike, depandent npewde book
request processing, for exanple if a new code book is requested froma data

server lfsired ddie seevercant nadit deviebbsiiavidups efdi podsitte dptimizatonebfs code
book cache or central code book store. An alternative schene which

addr essesidchamat bssodzshodk procgysiig. di ng for  enhanced flexibility for
retrieving code books fromdata servers will now be described wth

reference to Fig. R shodidhe iapparent 0l tHd IeGHIRPHESErpibN Hhdtahs Rlodtat 2
server operations associated with a code book Tequest according to a

further aawatibnRidvaiegbOBPAIANE a hidbltk deviBe afd SBARr RPSKIH @IpERVe kSad ecei ved
by the data server 18 from a
bock 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 whatkind of XML
documents if 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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nobi | e device 12. The code book request is received by the code book
servlet 32, possibly through the protocol translator 24 if ne&e?s%r@ﬂﬁ The
code booRV@e¥4ds#i7 32 then -39 1 7 MAY 2006 WO 03/ 046757 RAVCSHAAIHL778
requests the code book fromthe code book system 30, which determn nes

ot snaieye AVERRSEEAER ad PRl RS el chd i e B B T
xamp e, KRRt GelBlbod? ARG TE R madR e nectomsadn Bosess Bt from

t he nobi Ic%ﬁﬁevi ﬁe 12 has, not rE)revi ousl franscoded an XML _docunent of the
type wit FRRAPCHNEME D osymaniiyar i$ esiablishedsysz caftain YR REdeIUMatds code
book may al so be absent fromthe server code book cache if the code book
rs ool B Babeted yb BeceRGU e JieTHRH, o GRaraRIp ot Gard Podk ¢ ne
cache before the code book was requested by the nobile device 12.

Accor di ngeHBeHHPLPYShHKLRTPeHE baeks tRenehilsievicen may alssche ursdlastaiigmativesot
found in the server code book cache in the code book system 30 is generated
by the datselosding particulancodedoskaima enatilemieyice &ode hook oaeheh dostead of
associated with an XML docunent that confornms to a DTD avail able from and
ext er nal Riefieasding asetolirenuestipuped aspamBirdnt ecodecbock@ann Mrembile devicede book
system 30 determ nes that the requested code book is not available from

i ts code mokile deyisediser hesaftvéee bpplication heyreGdes these mudé bdolarieom agiagst s t he
DTD for the docunent fromthe DTD server 23a. The DIDis requested from
t he DTD ssarvesmwihzddhe oxibilg deviee &frsommifigtreddocoraeation wiflethedird sdriver A The
DTD server then returns the DID to the code book buil der, which generates

the requiata eetveradey siculkrlyibe ognfligoesdIGPuUSH dlpstéduiémihéd/sasf Eambidoreth Above.
The code book is then forwarded to the code book system 30, which

pr ef er ablmolsitecdeadcet Wisere tidemblbitkdavice istrégisRedeor diRosRAScPESNmBVREESA 30 al so
returns the code book to the code book servlet 32, and the code book is

r et ur ned with theelatgerdser. devi ce 12, through the protocol translator 24 if
required. At. the nobile device 12, the requested code book is stored to

': ge nobi | e devi ce TREabHRUIMEAHMEN IR Whow dcpeFeﬁi%lﬁﬂrﬁ@n RSk b&AYEGlesras made
is received by a data server 18 at which the requested code book exists in the servers
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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-40 17 MAY 2006 WD 03/046757 PCT/ CAO2/ 01778 enabl e transcodi ng of a
recei ved WBXM. docunent, the code book is used to process tha Tdb8uli¥nt
as descriwed3y/edsévie. . The server operations involved in thecTode/doesk
request schene of Fig. 8 are shown in Fig. 9. Fig. 9 is a flow chart

show ng d en 0 [ f de  bogk request, according to,the
enbodi rren?én?ﬁrét ﬁ‘}é%\; ﬁ@i%ﬁ?@% %%6’&?{66%8‘%?%[8t%(egl"?ﬁnﬂq“qus ,00?‘3‘:?10 %Pﬂpﬂr Hessi ng
begi ns wh 0 book request is received fr a. nobile devjce at -step
109 "The EarpsFeTIe Bo ik B8k srb et Frero b marbs retie quest ed
code book at. step.104. As described abpve, the npbile device nmay insert a
docunent Wb?fiacpiu'%bflvofﬁ dgtehsvergavheng €08 PRk s FRIUITBR BY BJBRDTIeRYES 12 s uch
that the identifier is pref r%gl' extracted fromthe request. Using the
identifier, it is Pﬁéﬁlcg%rﬂe A é%dﬁm%é?t@ﬁendpe@ﬁjég@léee%@a@ e &s in
the server's code book cache, at step 106. If the code book is in the
cache, i tParicyigidatagenier &irem mbichairansaedend ML dosumenin@s ieeeived maynaiobi | e
device at step 110 and the code book request processing ends at step 112.
Wien t he Reeropipa! soluties; inithat prrsingend transeoding oivecefved dacumentsis thatldr ess
of an external definition source fromwhich the definition can be

r et ri eveddepgndest wponia 4inglth datat servera dil tres datassenterds shett down oedihetwise ser ver
retrieves the definition, at step 116, for exanple through a request and
response prosowEssnerzerdels or ubadhilablee the Mbbile dajicest thanedeeibedransotibén
generated at step 118, preferably stored to the server code book cache at

step 120 ¥t doetmentsdiot ehichenonodild kodkehascikeat stotezpin 1A mdabBligelebieokcode equest
processing is then conplete, and ends at step 112. One advantage of using a

URL fr om bdukadache 46daenoiie weiscodéd baciCiato XML uhdlthe eedseréd 180@atsdrdent
fromFigs. 8 and 9. When the identifier in the code book request points to

the | ocattherostiment xhermetiletiRivical 12 Bback e Beivite. IASMbERINY 67 coRAsboRS!
resolve the identifier to determne the address of an external definition
source (sampnd kultild J BH48 7 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 new 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 descrjbed
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 device 12. The code book request is received by the code book serviet 32,

possibly through the protocol translator 24 if necessary. The code book serviet 32 then
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1 7 MAY 2006 PCT/ CA02/01778 of Fig. 9), such as the DID server 23a.
such, the request contains all the information required to rel?iVIéY/éUﬂ&n

ext er nal wWipd3idkisyon, which sinplifies code book request gHAEARRIPE DY a
data server. Furthernore, this schene provides for distribution of code

book request | oading across nultiple data servers w t hout reqw ri ng any
sort of r@%‘ﬂﬁﬁﬁﬂr@eﬁoid@rpo%f‘@%@elQ%RQOB'é?Wé@ﬁ 30nwhigh dgtesminpsdiethesthax anpl e,
a first data server (DS1) may receive an XML docunent, retrijieve the DITD,
create t Hedeesded grsibook i spsed indhe servencode beslegrchpilbel shovpiRitheisedent and
send the WBXML docunent to the nobile device. A second data server (DS2)
coul d t hdipokeyeleine3Q-hla the eyareple of Fig. Bhihec mgesiedicode bask kaohbiihe sodrevi ce.

If the code book is not already in the cache at the server DS2, since DS1
gener at ecdboakgasher Bus ey acode fdyesimple, iwhen trecdaia set®e1 &wvhich mﬂysscbhe etrieve
the DTD and generate the code book. In this case, using the URL of the DID
as the i dedeiboockredumest from tilmchilewwite 12/pas nat prevbusipiranscedédiantddin  usi ng
a public ID or other identifier since the URL is all that is required to

retrieve ddeameblidl th&sipegritthehiphithe reqlidsted cddechbdottddnssdoctedmHdvebvesdhié r e
ei ther comuni cation between DS1 and DS2 or restricting the nobil e device

to send tdode®dR nycdss Baubsént ioM thetsenidslods baeis cddhedrthaleodebodiugls
comuni cation and restrictions may nake the entire systeml|ess robust and

| ess scalsbled. ontispiraripptievaovalfntiéd iredr deletda e Beeshchvibciora thiRl of a
definition, or the identifier can be resolved into such a URL, the benefits

descri be%o@l’é%kﬂa‘% r@éﬁéﬁé@ﬁy% MBblid'8evistenpi fier. For exanple, the
identifier could be a hash or other transformation of a URL of the

definition, which g Qahﬁ'ugsl%rtﬁﬁren%ﬂlméﬁﬁ&'tﬁé arﬂ\léhﬁoﬁ hecddRbddk HharsHdii N9 a

hash tabl e or other [ookup table. The schene shown in Fig. 8 maybe applied
150 S o H e RRTEOIS botk b POiASRAb A K BeSB A g1
2006 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 definitioﬁ 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 bookin
its cache. The code book system 30 also retumns the code book to the code book
serviet 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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M ME type and publicly avail able token tables, or any other XM docupents
having a reference to an external publicly avail abl e docunentt 7d\4 AT

defini ti b odAk7s0t her XML  docunments such as wel | -f or med-peiliyad@gpgent s and
docunents with enbedded definitions however, a code book is generated by a
data server using the XM. docunent or enbedded definition. It is therefore
pr ef er abl ¥apledfansgeding gha rasshied WEXMEfosHaest tha epdsbogs seieddP PYCE$inscoded
docunents sent to a nobile device 12. Then, any nobile device 12 requests
only thodke deemeiioRs dasaythedaboMemi t h valid XM~ docunents or XM. documents
having publicly avail able token tables, fromwhich a code book can be
generated by any dabeseeeveperatipnsigvainsids hacpdeheok miresisshene pbkigB

tabl es, or other external definitions fromwhich code books can be

gener at edarelshowndeFig. Yo fHgo¥isde flowchatiehowing date keveyprosessineoba cos shown
in Figs. 8 and 9, while maintaining support for XML docunments with no
ext er nal Isbefkiragudsb accatding ts érevembodipentof tha invenijorbshavodinfRigd. ds Fgh&wn i n
Fig. 10. Fig. 10 is a flow chart illustrating exenplary data server

pr ocessi ngeredr prodessiag bedinEMhedeaione ook feciieplis rdcelvad fromcemobiizaleviceqiie st
schene in Figs. 8 and 9. In Fig. 10, the processing of an XM. docunent

havi ng anstexte2.Mee saredahamasdriints Mdidamificpasssbitawittpthe Yeduesict@ote as
shown in Fig. 6 and described above, and is therefore not described in

further dedokidisteplien. Asdeetmitabors gh¥ Afbbils BEviesmal iHseFRIdcOmeRpULie at -
step 50 is determ ned not to have an external referenced definition (step

52) , thenmoCairer iBeRrtiicr o WS b Hodi RIRUESS sHICIHER e iQéntiliRr RIPIERISSlY
definition at step 78, as described above. The received docunent is then

transcodegiglotedSiéR 16 refest! kil ¥ [JRRHIALRYS thdrGetERMRed INEtER NS

generated as the docunent 1s transcoded, such that steps 66 and 78 may

actual ly | : ' ) b | into
o pr eper e s S cod o o 09 9 T R 06

PCT/ CAO2/ @y i’:@tc%eﬁ%,gﬁg tetfbvet} i He cRE ot BRpH0BNREAES 1 HRE WAk dBlEe COde

book are sen
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 refrieves the definition,
at step 1186, 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 setver
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 pdints 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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nobi |l e device at step 69. Since the code book is sent to the nobile device
with the transcoded docunent, an identifier need not be generhy iy Qitgl t he

code bookygessiciet necessarily be stored at the data serp&iecagbg;ROr €90oi ng
description relates to transcodi ng XM. docunents into WBXM. docunents at a

data server, sending transcoded docunents to a nobile communicatjon nobile
devi ce, @hdigr 8k s VM TR SEtHPEMS8. afst $Hehnilig reausgbwopinsghiter | in
accordance with a further aspect of the invention, XM docunments nmay also
be prepar@igmagtion raspined taepinere an exesis cisiisionnwhicheimp ifies: cadeahedl ssi on
to a data server. The data server may then transcode WBXM. docunents

recei ved requestprocassing by adatacservert Gurthermiose, this seidnes proyides far distiipytien
recipient. Fig. 11 is a signal flow diagram showi ng the creation of a WBXM
docunent dwode hod lequdsiidaning Ftressmohitipte diia sevedMathobraguiringRing sot of i s
simlar to the nobile device 12 shown in Fig. 4, but provides for creation
of XM armbmiBxfitatiotiocfuroeiet lsookSetwesntie data iservessib&gs exampidpa dinst datale book
system 244 may be the sane as simlarly |labelled conponents in the nobile
devi ce 1ZenBr¢DSof tagrecehagt XMatdogomaas retridve the RifIp)| dreatkitiancduennboly 242
may al so be the sane as the application 38 and handler 42 in Fig. 4, for

exanpl e itfarisbeds ahd e dtephieigtintona IFBXMLC dotirgeniednd Gentiohb WMbilve and
generate XM. content.' However, it should be appreciated that any nobile

devi ce safdonment aPivlel habilcodevidty ARiseberd taeaiareerB2yabdd tasmricaive thdl dat a
or both, and that a nobile device may include nore than one type of

sof t var e [agRddt ¢t ithe Bodd oMM h ORISR ce2 fih @85 dcHdbk ié A6t dird 8y Behe
operations of the WBXM parser 40, in that instead of parsing docunent

el enent s dcaRthABEEMer L WIRBIDS T BoncPBENland aRGea i catftlbdtkss P ba&shedocunent
elenents into a WBXM. -44 WO 03/ 046757 17 MAY 2006 PCT/ CA02/ 01778 docunent.

 her SR oo TSR et HE Kb SRl Mg AEC) 6 B
URL of the DTD as the identifier for the XML document type is much more useful than
using a public ID or other identifier since the URL is all that is required to retrieve the
DTD.

Using the public ID as the identifier would rectuirereither 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 UBL of the definition, which a data server can .
resolve info the URL by éonsulting a hash table or other lookup {able.

. 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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upon the configuration of the nobile device 212, software application 238

and its handler 242. In the exanple nobile device 212, the a ﬁ @ﬁg
handl er W@ odhmnscodes XM docunent el enents into WBXM. plege 1 Q nts,

al t hough a nobile device may include software applications and associ at ed

handl ers of either of the above types. As shown in _Fig. 11, the software
appl i cat i'@Wéﬁ@eg'ﬁ}‘i’é?%lé'é! @(&Eatﬁ%t%e" e or Ny QHeE FMLodqEeHNFNG R on
handl er 242. This data may have been previously stored on the nobile

devi ce 2rgferarse tpanaxiaspalpubliclyavaiiablesiecumpreigsammar deigiind Forothet Mk | nput
(not shown) on the nobile device 212, or may possibly be | oaded onto the
nobi | e deddcyEeni sueh dggivekiaraesd-anha dofwnenigsantndogements witls emhaddpdr t
connection to a conputer or a short-range w rel ess conmunicati on system
such as aefinifionarivaveseq vaade bookBlisugerrratetiby entiaia sevebrsingdhe eXMKM. dat a
generated by the software application 238 nmay be transferred to the

appl i cat i docuheemd beemB4addeddefingiiong | leisttheneddre praferablecthat such ¢eidg.bodks ber

el enent by el enent as each el enent is generated. Wen sone or all of the
XML dat a dmiseddeaeinkobdt appendeoiptol icartscode® 88cursents eent toed ngbiledeviepld.cat i on
handl er 242, the code book required to transcode the XM. data into WBXM

i s requesTrh, Bhpmoblle device 1D enjuesisindthddd cotdi ks Bssstiatbd hitevalicledoci at ed
with the XML type of the data generated by the software application 238.

The code dwolnaisdOMEddclimbnts Ravih§pubiRFURENRIE DREeIaDRBKIrdA white sajelki cat i on
handl er 242, by either retrieving the code book fromits cache (not shown)

or by reoRiidédiObé BEne@fstEbP any dhia0sBriedfvingS860e8s 16 thd Bed<s BElksbRKeni s not
available in its cache. The code book request process, possibly including

generati OtBbfé%, 6#‘&h§t®@enﬂ8%ﬁﬁiﬁoﬁs flokewiSen ¥6de bodﬁbaﬁ%e@%ﬁ@@éd.qh%éﬂ a any
of the schenes descri bed above. -45 WO 03/046757 17 NMAY 2006

PCT/ CAO2/ LEERIABNER thE oo Bolio oylett IpeRIieRel showinfh PRl BCAld @) viad! er
242, the transcoding of the XM. data into WBXML docunent el enents

cont ”“esma@ﬁn?n?h%uﬁ%ﬁexr?ﬁ%é&%rﬁé W' 6 S@hAPLEHARE,! &ah Q38 has

been transc
operations may be modified as shown in Fig. 10. Fig. 10 is a flow chart illustrating

exemplary data server processing of a received XML doc;ument 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 furiher detail. When a-document received from an
information source at step 50 is determined not o 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 simulianeous operations. The

code book is then embedded into or prepended or appended io the transcoded
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el ements and transferred to the WBXML generator 241, the WBXM. gener at or
241 assenbles the WBXML el ements into a WBXML docunent, i ncl udifnigaft g

i dentifigyooneses ated with the XML type, and transfers tferdRsdirRocunent
to the conmunication subsystem 236. The WBXM. docunent is then transmtted
to a data, server. The XM data generated by the software application 238
may al so q?@urrgepbab%repr%aﬁéﬁmyaomdegrﬂﬂwne@ﬁaﬂ%@O%QPP'éafregerEéoé’i@z unti |
t he requested code book is received. This provides for generation of data
on a nobimebileedavice ahisiep $8n Siprentherredehopkiieseriie die mepile deier wih the

conmmuni cation network coverage or is otherw se unable to request and/or
recei ve dransgedasbdncuniasyian identiieseeabnot beigeperaterbansbihg cpde be@ynasdawt t he
nobi | e device 212, other nobil e device operations, functions and software
appl i cat inavessarlybdstaied dt ibeslata $wuerh a generated XML docunent has not yet
been transcoded and sent to the data server. The stored data can then be
transcoded and sent hedotegeingddasarigignny mlates do draoscadireg Ebileddmmentsint@cei ved.
It is contenplated that an XM. docunent generated at the nobile device 212
may be deNBXMddboumentshaira gattasarveerseadingarmriscbodet édcudneniadata mebilpi ent
with which a data server may be-configured to comuni cate, such as a web

server f afommyaioaich nwbildadevice| fantl hrod@dsirmp WBMML detumenkeat trenawblié ed to
‘one or nore recipients by a data server, then an address of each recipient

i's pref erddvids. MReNeeth Aetor@inceanineridater d¥pect dithdiBxdticd PeMIreoturivnis he
software application 238, the application handler 242 or possibly the

WBXML ge Wﬁéghféb béplepdied Bea ARBId Gei@arfftrahbéodedibtoMVERRIOMP arfsridsibiY 2006
PCT/ CA02/ 01778 The above exanpl e nobile device 212 and signal flows shown

in Fig. 1, a8kakfdO 9RAREENEr RlayaRendrhnslQeid R BKML Mocifiehls Rc6REE book
is either available on the npobile device 212 or froma data server. As

055! o AR S0 PRkl e lherch BT gt 2 pUblT <l
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
38vand 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, .generate XML data or
both, and that a mobile device may include more than one type of sofiware application.
The WBXML generator 241 performs the inverse operations of the

'WBXML parser 40, in that instead of parsiﬁg document elements from a WBXML

document, the WBXML generator 241 assembles document elements into a WBXML




data server that has access to the grammar definition. As such, if nobile
devi ces and nobile device software applications are configurEdMiblggner ate
only knowo byegss7of XM, then a nobil e device need not ipweludem7gode book
generation system since any code books required to generate WBXM

docunents,on a nohil e devic n,then he, request m a data server.
rowover . aorrhy SasBedio FE i sedRent sty i6 SHakIE Ydmant naifEe fobi 1 o
devi ce ner at, Il - d-only or other new,types,_ of dqcunent s,
gener at gsl{%\%feé%tﬁ’o?r\ P\é\g'eé'@gg%ﬁf@@téﬂ JRrihe ﬁ@méﬁa"é‘}ﬁizé%&?nﬁng pr epend
or append the code books tq transcoded WBXM.  docunents before sending the
docunent sURW Heqeaniioution of the irapbile: depgs, 21a3pfarg applicalien 8o #&r dat a
server 18, a unique identifier could be generated and the code books coul d
be st or edhandler 2484 thp gxrmelednebilefaviceRdwnthe grplicatiombandler 242 iraegcodes | f
sufficient nenory space is available. If a code book is required by a data
server fofMh dapymentRIemesis intogd/ B\l decumantelamenismlikaughia mpbiadevice coul d

then be requested fromthe nobile device. O these two alternatives,

sendi ng smahinchude sbfiwhie anpplicatisand@ssasiated pandierspf eithar abthe abevedyphs: t o
avoi d code book request managenent on a nobile device, possible tine
delays in retrievi Ag shods ibdidst 1, tleersafiwarbidppliciion @38vdemeraies lbill data devi ce
is turned off or out of conmunication network coverage, and increased code

book r equehith isepgeseddo thabpplicatiorehamdin 242, dEhis datatrnaylhéng: beanvaeviously
comuni cation links. Fig. 12 is a signal flow diagram show ng the

processi ngiorad an NBXMbilettizvitee 12, reydicverderet GNacused bhlackeybuadekdypad odat a
server. The data server 218 and its -47 WD 03/046757 1 7 NMAY 2006

PCT/ CAO2/ Sih@rBpaiopDsiew s onrtBe sobite aaticaloh 2, ginay péssibly bé ®aded anpahger 18
and simlarly |abelled conponents shown in Fig. 3 and described above,

except t hinbhild@eVicPPREPARIghsy ddi8 MandiéBsyiéth dlas ada WerdVporsWhnéddtionssgder
274. A nobile device 212 preferably transfers docunents to a data server

t2 éBa ‘rlrgibi”léberﬁﬂﬁe?@\*@sﬁ%frﬁtaﬂﬁ@ k:vil‘éﬁa%Q cBﬁhuﬁRfa‘HBﬁQ&stérh%ﬂéﬁ 86 an nfraf8deskNet serer

or Bluetooth™ communication module. XML data generated by the software application
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 o {ranscode 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 c_ache. 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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device, such as the proprietary |IPPP, although different protocols nmay be
used depending upon the direction of document transfer. A VIBXMAY 29 unent
fromthewmbsidsmrdevi ce 212 is received by the data servepcRdSoanthsany
necessary protocol translations are perforned by the protocol translator
224. The received XM_ . document is forwarded to the transcoder, 274 in the
transcodi ng systen%ﬁ’.thﬁtc oRAQK Sespived gﬁtth?wﬁ?q@"'ﬂ?%ﬁ@éc?&gr g st em
228 in the data server 218 al sqo perfornms parsing of received docunents.
This is dlA§cedingotbe XM%Qﬂﬁ‘ﬁWé@%&ﬁ%dwwmems PPrEingge-2 0868 GkPT 18
descri bed above. Those skilled in the art will appreciate that a separate
par si ng dhedfh gai@ ora e spEwareRpRiisatiom238 has heer diapspodmdtinlolYBadar t i ng
fromthe scope of the present invention. If the code book is enbedded into
or pr eperRime aagEnsRmackiothe WRKMW gensrainr At 1, thadVEXMhsaanesona4
extracts and uses the code book to transcode the WBXM. docunent el enents

i nt o XML,asaaabiesythe WBXMloelements indele WENMI: docursenie inchisiilg haddentifieot
shown) in the code book system 230. In the exanple shown in Fig. 12, the
recei ved asBpdibtedoaitire thie HEML atypex taandn dlansietertbacBXML| docuntent ©hdhe
identifier is wused by the transcoder 274 to request the code book for the
docunent dommutibationositsydiem 36y StreiVESMIL dbsuneard dés ihenkrangmittzate atdata
returns the requested code book, if the code book is found in its code
book cachlsrvedr i nvokes the code book builder 234 to generate the requested
code book. -48 WO 03/046757 1 7 MAY 2006 PCT/ CA02/01778 As descri bed above,

the code book bui | The XAR4 daeogsRrstet by tHEe bRk liggficro23thmaydgsi bé i er
which is preferably an address such Igg a URL fregan\?e/\hi ch the dgfi nition may

be retri ex@@d in & AiBnRdty §1dt Shoah) dhethb Mdbile BediesL $2uf the réhastidddddebokri tion
Is returned to the code book builder 234, it is used to generate the

r equest eds eR@Redd TRl prfliedYor SeridiBifor &lddinGda RIS Befiosis1 Dol WHEH(RE 230.

The code book system 230 pre?erab-ly stores the new code book in its cache

and provi dgsild dRiceosi2 i8 8aofcBminiiication 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 yét been tfranscoded
. and sent to the data server. The stored data can then be transcoded and sent o the
data seNer whenever the code book is received.
Itis contemp!ated 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. [fthe XML document is to be transmitted to one or more recipients by
a dat‘a server, then an address of each recipient is preferably appended toor
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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transcoder 274. The parsed WBXM. el enments are then transcoded and assenbl ed
into an XML docunent. |f the docunent fromthe nobile device 7208 1066
i nt ended wo obesshiar t her processed by the data server 218 prr/ohivdii77s
conponents therein, then the XM. docunent is forwarded to such other data

server conponents ssi bl tor to .a r not, shown) .in t dat a
server 218 for subgéﬁggﬂ‘fe ??f%@é%g?q%g? dpyice gi%@%é&@%‘é'%ﬁg}ew}'%@gngﬁt i s
i ntended for a recipient, system 220 identjfied by an, address enbedded into
or provi de@&a 9e 'W@?Q?MLWC‘HW@“WBBW @h&e‘\’ﬂ opkJs e‘m?éﬁ"?'l%?et ?Rnscoded
docunent is forwarded to the recipient system 220 through an appropriate

connect i dhe mphilgidevice 242 anfipr & dalpsiererg Asdlesaiiigs ahove <3 sedapackjor an

conmmuni cations may be -acconplished through the connection handl er 226 used
for conmmufvik gorumentthavingeapubliply avallaklegrrrerarzefinitionimay begergraige Py anyi on
source 223, as shown in Fig. 12, or different connection handl ers maybe
used. Li kiatasewetinahbas acess to theqgrammar sefinitien.dds seeh, ifmokile devices ppéd

above, the nobile device 218 nmay send a connection request with the WBXM
docunent mobipdeiideysefiwardapplieations ecé poefiguray &1 gemersigodnlynsnd@0 typed of

comuni cati on handl er and/or protocol to be used to transfer-the docunent
to any rXédlpihent sytsilkealaviceXdded totinciere 2 @erdoak gdnexttivhsysiebisineedayi ce 212
are thereby -49 WO 03/046757 17 MAY 2006 PCT/ CA02/ 01778 transcoded into

VBXM f orcddednke reduired id gbneraty WBXMLL Goanderis ansoadsite devide dantthen®de by
the data server 218. It is also contenplated that the nobile device 212 may

transfer requiXdlirotto audaatseh@ra Howeved! Wiyerensbt&sbingleisberces \once maile her
directly or through a data server. In the latter instance, a WBXM

docunent dévidy gdrRiitateymbbilerivitetnd Ncﬂmraﬂ'enﬁ@ndﬁﬁed@ﬁiymreﬂterﬁ@hitjqfesdgvi ce
I nstead of being transcoded into by the data server. The recipient

nobi | e dexjut tioeamehRIYSEraR cofBshdRingaiR HoBRK ol GA RichMehtstand@hBedger ver

or possibly froma sender nobil e device.
prepend or append ihe code books to franscoded WBXML documents before sending
the documents to a data server. Alternativ.ely, 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 t-he 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 io 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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The content processing schemes shown in Figs. 11 and 12 are shown in flow
chart formin Figs. 13 and 14. Fig. 13 is a flow chart representjpoppbile
devi ce pv@cmvmg of a gener at ed XML docunent, and Fi g. #cd/¢csnmifisow chart
illustrating the proceSS| ng of a received V\BXI\/L docurment by a data server.

In Fig. 13, an ener t. the nopile devic 2.a step
250, 1i |“s°"?ﬂ?é’ﬁ”1t¥L ol Rt HBESRSFe S S @ﬂﬁeﬂm"?iv ﬁajbﬁlk
docunent e havi rna refe nced and able

Gor 1 ni ti GiPRapeRts-aond 1o &9 20 e Bﬁiﬁ?overﬁécer@ﬁ@t%?ems L svatem
gener at ed ent, for exa upon the particul ar nobile device
sof t war e 22%%?‘8&? ngl?ﬂ- ke trapgco g ‘J(I\/L docurent. |f the XML document
has an external referenced definition such as a DID, as nay be determ ned

by searching for aAmebiepievicezlpeeierably tf%fmom%madatﬁﬁewefw

docunent type identifier of the docunment is determned at step 254, and
used i n Wirgthesemepiotefebysed fas dostmenbbariieng fosia deddrevetin a mebade book
systemin the nobile device. If the code book is stored in the code book
cache of devicepsiichasiéhe pewprietaty 188K aliheugimdifiesendepretasblsemaytbes sed 258,
then the XML docunent is transcoded at step 260 and the resultant WBXM
docunent depesding uponadhel directivarof elocamdnhivransid. WO 03/ 046757 1 7 MAY 2006

PCT/ CA02/ 01778 recipient(s) at step 262, conpleting nobile device

processi ng of the dgaNeXiMledocdment doauilemtobiléhievipe @t &sreeridsd by thetdea 264.
However, if the code book corresponding to the identifier is not in the

code bookserzarh@i§ ahe @ng Fficessdrg protbeolstraradpiiens ack pedomsediby the peotorgal  at
step 266. The code book is received fromthe data server at step 268, after

sone ti netratelayr 220 Trt redeibyd WEXIMR sloesimbhine fdretiiedno Sieepensdbderard i268. The
code book is then preferably stored to the code book cache on the nobile

devi ce atthsteipseotiing syién P8C essHolfH 5@ appatdRshii thd taheftle? Sfkterd®28and 264
as descri bed above. Mobile devices with relatively limted processing power
wil |1 kefhi daga 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 exiracts énd 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'byﬂthe 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 o

generate the requested code book.
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enabl ed to generate only XML docunents for which code books can be
generated by and requested froma data server in order to avbyMadile book

gener at i ayp 0frodshey nobil e devices. I n such nobil e devi cespepeReaRsishg of a
| ocal |y generated XML docunment includes steps 250 and 254 through 270.

Wien a nobil e devi ¢e can_geperate code, books .for docunent,s.such as new
types of XM docunéﬁtd?,scﬂgqcpgl?%enﬁﬁ-m o Hﬁh?g%%sﬁgﬁ%gf’f"ﬂ}ﬁ@a
formal definition, or docunents with enbedded grammar de initi_o}[Ils, then a
negat i ve WG Hantilss whichye Prefaeabit ar pggress suckas & St BEBIVIEN Yiner at ed
fromthe docunent or enbedded definition at step 272, as described above
for exanpledinitionayWe reisiayaddrom an exieny datinitionsqwice 273. When thsslefiaifiorst ep

274, the code book is preferably enbedded into or prepended or appended to
t he trandedefemnediBiive cgge haektbudders?ad,; itizgised el generalpieLregpesip®aedand code
book are sent to the data server and/or recipient(s) at step 278.

Al t er nat i haskkywhich is tbed eetboekl igihearodeddok sysiem2397 Thaapdd ko systain 230 t he
code book cache on the nobile device using a cal cul ated unique identifier.
However , prefaralihstoremthensewlicoda beeklin its chrthai dndairovides tredeodsouick igdher at ed
from XM. docunents or enbedded definitions are preferably sent to the data
server oriragodersyed. rHe paset $VBEML lelerivbivts 208 thararcodéEy and BESenie@/ 01778
with or within the WBXM. docunent. Turning now to Fig. 14, processing of a
VBXM. docinfwedat Xgkerocate#t.at a nobile device will be described. Fig. 14 is
a flowchart illustrating the processing of a received WBXML docunent by a

data server. As shfihe ddtenn®HefsiiRImabid aeviee i aSs inbededhioiBEXirirdecument
froma nobile device is received at the data server at step 280. It is

then det esitaaddbh thd@dtalsefre? 298 obGREr dToRERN HIREINhEA tHavIdassimmat, f or
exanpl e where a code book used for a well-fornmed-only XM. docunent was

enbedded jgdHvarddd 10 506°88RAIR sBRRPESHTonhtd HhodEN stelea B flemdry (ddie code

book was provided, it is then extracted at step 284, and the docunent is

parsed anghdh e ‘H?éj@gtg Qack %fﬁ for M qusnt PRbckBSing OdethBABKeidd BIEREVIZBE. As

descri bed above, the docunen
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-ihe 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 abové, 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 -




sent fromthe nobile device may be intended for use by the data server and
possibly also or instead by one or nore recipients. The trafigciiielil
docunent waodwsrsydi stributed to conmponents within the dag@r/essmarrsand/ or
to any intended recipients, at step 288. The nethod then ends at step 290.

I f the dqcune one e rec ent,. nobi Vi C t hen
the receilANC N Gk M 335@8‘3%@99?885!3@0 IR0 es ot
step 288 w h ut bei n% g oded vvhereofgﬁ B‘Bﬁ nscode M. versj on :
coul d be Wdhe delg seryre<t |'§ﬁ%91‘t3‘§“§'?}8ﬁ" the 999‘5"?% ey HafBeEn t he
data server _can comrunj cate, throu a WAN such as the Internet, for
exanpl e. BWRMndssumentis %I%arbf@% mebilggedceraithes @FRC”M%“B@UQ“ a
comruni cati ons resources even for wired . communi cati on systens,

possi bl e da@aseredalndhe datigsinsiangepa W@KMLgdsncémenblsmr%ferabtbu&omarQefa &:@n ved
VWBXM. docunent to all recipients, and that the transcodi ng operations of
step 286 iniented pecipient mohiel db\;m@aﬁheamb@f Ip¢iag trans¢odedentoodWldnplbevdata not
provi ded by the nobile device with the received WXM. docunent, as

det er m neagner. sthepre2pint nmibile degicdxion requastia requieedwmmdiefrerﬁzitm a

03/ 046757 17 NMAY 2006 PCT/ CA02/01778 identifier of the received docunent
at step 28a sdiver copessitiykoinsa sdreler nehileseeidef rom the code book systemin
the data server, using the identifier, at step 294. The code book system

then determ nes wh&hbeonicheproogssirpsihenesishoivhdn ERehtl and $2 e shdGn ihf t he
code book is found in the cache, then processing proceeds at step 286, as

descri bediowaieateformnfin tFigs. 18 d@dbidokFiy.s13ista flaw thert epedsentihg erobile deviep 298,
either the definition associated wth the identifier or the code book

i tself i sprogddsimveica gbferalsit XML dokament, ahti 6. 14 & d flove BRA€ TRbpAIRG theat the
definition will be retrieved and the code book will be generate by the

data SerVﬁbceééﬂwfﬁrecbtveﬁWBkﬂlLQﬁ:cUﬂféﬂfWQ%tééh%ert he invention is in no

way |imted thereto. Wiere nobil e device resources permt, code bookscould

ch;?\%gﬁ edf rom a)qpy, he, Qﬁyome&éamzm@ ferdigte Bt the ﬁ%HﬂB%MCE%Z 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 dependen;:, for
example, upon the particular mobile device sofiware a;ﬁplicaﬁon 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 coéie 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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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 §@MeWalld at step
300 or medod/eeEst at step 298 by the data server, is prefmrabhoz@igred to

the data server code book at step 302, and processing concludes with steps

286, 288 .2 ' b ol d ANy f t t
20 e RO B, BEerBhg gt Dt oo B Bl S0 <
devi ) bil e devi ' i ved WB ' t b
bt ant | Rnee T BracBES S TR Btrdad Havaeh it BRsmbaokaoPeRn b ovi ded
with the tﬁB).(NL %oc.urrent tBr faugd in the nobile device's code book cache
can pref elNGHYSNHHEN B A0kt §ofe Bapkcaghe (siepdog) tagn i sregresied Bpmpadathe -

sending nobile device. Fig. 15 is a block dia ramillustratingﬁa nobi | e

comuni caf§T¥e SRR €066.dERE eeds boeitis secaiyest fegrm tesenen at see 8b8i afiprt o t he
i nvention could be inplenmented. -53 WO 03/046757 17 MAY 2006

PCT/ CA02/ ¥mg §merfleigyyindicgtediydthawisphed lina/hetwesn stepa 266 ¢ad 268c Jhmeodeat i on
subsystem 336, a WBXM. string parser 340, a WBXM. string generator 341, a
WBXM. bi nReakiphesdrefembly sioraganihe ¢sidedropkgesiss en e ndudie detice et step 27 e
applications 346, 352 and 358, each including software code inplenenting

t he act uagndprocassing appiiudest withnst8p9 26562 86264 descdbed ebpandi ng
application handl er 348, 354, 360, and a code book system 344 including a
code book cache 34B3Jobilkedenidsl withl eslathechd Zithited grocessity pesweuibdilt ey akl y
simlar to the nobile device 12 in Fig. 2, but shows multiple software

appl i cat i emablechth genavateyapbeXiat. déBiinvenisdoshish aode besley cindiesgenBigied by :
conmuni cat i on subsystem 336 i ncludes such conponents as required for the

nobi | e demmdreqiéet fronpardniaisealer ineriibr 1o adidtode busk genaatidieh themkshid35 and
337, which may be used.for docunent transfers and code book requests and

Ir ?ﬁ Eo g g S.SdeT\ﬁGeUS' emaguechemobifldeess, baceskihl of aNeEaliidinefatéd WMISBodRéntt he
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 atstep 252. The code bookis
generated from the document or embedded defir_ﬂtion 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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exact inplenentation of the conmmunication subsystem 336 will depend upon
the comunication systens and protocols with which the m)li)'l 2 I ce 322
I s i nt ensvdlodms7operate, as descri bed above. The WBXM. stydm Ehﬁyer 340
recei ves WBXML docunents and both parses and transcodes the docunents back

into XM.. The str.i 40 is, therefore connected to the code book
system 34WI?§rB’P%WE@%WﬁLS§8u'B88ﬁ< retrieval when a WBXM. docunent is
received. |If the cqde .book is_e dded- into, o repended .or appended to
he recel ved docunanimROREYSS ot He reokrssBodks et Ridirecn: SepdBBER o « ne
code book system. 344 _for storage_jn the code bogk cache 345, and used to
transcodemtoﬁli.e W&'ot?ﬁjﬁ%‘%?f'{’e aF@eEI‘L%ﬁ?‘ﬂ’&ﬁ%ﬁ@éﬂmﬂﬁfhﬁé’f@eﬁ%’"gH A passed
to the application handl er 348 for use by the application 350. It should be
appr eci at &geivef XYBXME dosymepthy afata serves &&ﬁlﬂpwgdﬁe@rqc@sm peljodibediie on t he
nobi |l e device 322 and is -54 WD 03/046757 1 7 MAY 2006 PCT/ CA02/ 01775

t her ef or ewper 8 MBXML dnoumen) froma mopliedevies iseecaivrgl atdhefiaigrseyer ahetep
application 346 is also confi%ured to generate XML on the nobile device
322. XM 88@-alt igdhen detedmippdmihethes dia susled oapmaseaovided \8Bvthesiopasenidfaro t he
WBXM. string generator 341 by the application handler 348. The WBXM
string geexaraplowhsia sbddbookused ianaceelltfhmmede by XML docontenbeasenibasitietthe code
book system 344 or generates the code book fromthe XML data or an

enbedded s ioni piepended desppérmzd @bibedVERIML doctenbaokf itise usdalbbok whsanscode
the XML data into WBXM. data which is assenbled into a WBXM. docunent and

passed t optdvizledpitiather akirasied abstyps P84) 3ididhé docimanidapased antl rapasabaled
server or possibly another nobile device. A code book generated on the

mobi | e debacdntc3ZBXIMLYudiey Betbdabosigatuiéprda) eAd detefbadisisbvaRkbdocianentent
stored in the cache 345 1n the code book system 344, or both. The software

appl i cati eent3foln irRombbipidcd Maywekinidhdéd tdt@isBibyany dparsedfer ard ossiplyl udes

an application handl er 354 which handl es transcodi ng operations. A
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 eﬁds at step 290. If 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 XNiL 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, itis 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 siep 282, then the daia server determines the
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recei ved WBXML docunent to be used by the application 352 is parsed by the

parser 342 and parsed WBXM. docunent el enents are passed t107 M{E@ZUHE

appl i cat manodaets,er 354. The application handl er 354 thgrecifairkequest s

t he code book fromthe code book system 344 or extracts an enbedded code

book fromthe document, and uses the code _book to transcode the, parsed

el ement s ARTHIep@KOE regmh ugent @‘b‘%@ﬁrég@ The ngﬂ%@eﬂé‘?%@s{]%%f t war e

application 356, the application handler 354 ejither generates the

appr opr i ahe cedadopk sksteroim the datiicsaniah tising g depffiesnatesioR d8dd 1h8&PFRI ti on

or requests the code book fromthe code book system 344, and uses the code

book to theaksysies shen detesminassvhpihenthe sadeboelns injiprachaat sieps96- iltihe wBxM

binary elenments. The WBXML binary generator 343 perforns reverse

oper at i oneodsfbadkds foumxlNm the erohe, ihensuecesaing pieceeds sk alsp &SByBXNesasibettent s

passed to it by the -55 WD 03/046757 17 MAY 2006 PCT/ CA02/ 01778 application

handl er 3&ovient b twBzdde bockifsematdn e cachm|themat siep 2986 eiiher thededindion

configured to operate in conjunction wth the code book system 344 in

accor dancassaictabechagitic ttise oilentifier | ow éims i coale bbols hitaelfdis adttievdsk appreestat ed

that a nobile device 322 incorporating such applications my also have

ot her sof insisraenipfibns at it @oatansdiat Hiest thodefipidomtilite tdidevetinandRibe codanpl e,

application 358 includes an application handler 360 in which an encodi ng

- schem®, , bok ﬁWrat@@ bymind gath eeperPloweeanit ehowd be uadkrstowd thetthei que
descri bed above.  The application 358 may use the parser 342 and generat or

343, as sinuftidnisth Go Wy limikst theenrs. WWherethebiRCdeWdd fesbiiees pemmigailesyst em
344. Inplenentation of the invention in a nobile device may thereby

provi de f gholRaciBidieqGasBatoR d inblileddidvicd Wbth Whichané W XMD tbwanient was
applications that use enbedded transcodi ng schenes. The nobile device 322

as shown [nofjed: 15 is intended for illustrative purposes only, and the
invention 1s in no way restricted to a nobil e device including the

ggryoggzgs shown t Rgh&h 8 defiRtfiof&38beed hihbRBta SPIr4RERP2DB! 4 E8dd BBk Whi ch

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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or receive XM., as well as still other applications enabling comrunication
functions or non-comunication functions, may al so or i nstieadab06

I mpl enentvaolopeusas7obi | e device. It will be appreciated that/chemabsve
description relates to preferred enbodiments by way of exanple only. Mny

variation n the inveption wll. be obvious to_those know ed L&, in the
(hela: " andn Bl e Moble gfleesianatigRe a sprwmmicRion sy sRar 658 AEPRGL AL on
as described herein, whether or not expressly descriped. For ex | e,

al t hough BINS0 RE¥EEr 9% ﬁewwlcét,rmaaﬂe&e&é%%%y WEEWEMWWS% c@ are
shown in the drawi ngs, a data server will typically provide services for a
pl ur al i t yWRXMbHinasy geveiader, 345 dyep splipage abrlicalent 348 r3H2:ard 8efnff®hcat i on
networks, and access to a plurality of information-sources through

di f f er ent ingludingsofivareeadsrirmpipmentingds: sutval spitume pplicationysG o6, 362 and

PCT/ CA02/ 01778 connections. Simlarly, any wreless comuni cati on network
and any i afemespording spnlicstionshandenAad, Gate300,t ancthal addel kodkasysiereBddrs. I n
addition, the systens and net hods descri bed above may be inplenented for
t r anscodi inglugitg paode bgoktactend4mt Thy pechiletdesicetIL2nin XNd.. 15&skubatantially t hese
systens and net hods coul d be adapted for other encodi ng schenes than
VWBXM.. Theintilanf thesnebile dedicentPag &g de bat sHoed mbltiple sotiwhrk appicatimsdend ved
for such encodi ng schenmes as type | ength encoding, for exanple. Al though
data servarstypasof WBKMBpamersand geserators.descri bed above primarily as
separate systens, an integrated systemincorporating both data server and
i nformati on sour ce THeebmpRdidativni sulsystent @3zseimgluabs dsuchuctmpoterds atsed
systens are particularly advantageous when confidential or otherw se

sensi ti verddifiretf@ith®moblie dEY 2R ddynmihitatt Withalde®ssrosr r thbliinkdB3% case,
no intermedi ate data server is required to transcode information for

transm ssihag 337, dhiBhbinhg HeYdedior RbuMSAMRARIeSCiHd 66y bodk rdquiestsaid on
that is transcoded and encrypted at the informati on source renains .

encr ypt ed ydiHohbed] foxaipie, ahd pBSsiBR RihtothishthSisile dRVRES BUEAnE sk 83, €T

security.
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 connected 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 fo 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. 1t should be appreciated

that the application 346 is configured to work with XML on the mobile device 322 and is
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1 7 MAY 2006 Clainms: 1. A data server for processing docunents, conprising:
5 a code book cache for storing a plurality of code books, ddacHMActiite book
conpri si igp es/s@ts70f one or nore code pages, each code pagerpeirndigrsset of
tokens to tag equivalents; a code book systemconfigured to receive a

ovi oo or MeRGOIFSEAFeE N OalacPY e aLinGhreRs S0 BAGY 6o BAUMLIE=c ode

book is stored jn the code b cache; .and a cod ook buil der. confi gured
to gener a?@otcﬁ@%‘gtﬁa%@sgeé”@r@% ffo em@@ d@H@E’S?éqg IEERBIBKIes not
stored in the code book cache; wherein the code bgok systemis further

conf i gur e8oftware, apRligation 380, Bgrrsseddio Hwg¥VBodk sting geperae 8! tietheequest .
15 2. The data server of claim1l, wherein the data server further conprises
a connect Beplicatiambardlerifs. Mhed BN siringganssaior 3 eithier redieves iagslevantom t he
code book builder, retrieving the docunent definition froma docunent

defi ni t i opog®bedeiromite cedabeolgystann 844 oc oareratesdhe apde bepk icom ke e book
buil der. 20 3. The data server of claiml1l or claim2, wherein the data
server fudalmeor aonpnbedded defihiiicn s® deseritadaalsaved eThe yewdenbankniti psdets t o
recei ve docunents, and, for each received docunent, to request a

cor r esponétanscatiedtheb B tatnintddVBXNE. Haiak whicht isnassearided dntosee WBXMtode
book to transcode the received docunent. 25 4. The data server of claim 3,
further cdopurmentigdpasesiiche comhamibation eovdyspur 836 foptransmiseion éo ddatarent s
froman information source and to provide the docunents to the transcoder

systenm reeeereérfoss rivshileeiatisef Aeoué beoK geimssied on tisymbbile devivd t o

send the 30 transcoded docunents to a wireless nobile conmuni cati on device

via a W r gbgatay be sent along with the transcoded WBXML document, stored in the cache 345
in the code book system 344, or both.

a 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 eléments 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 WBXML 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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transport; and 1 7 MAY 2006 received connection requests from said

wi rel ess nobil e comunication device via the wirel ess transpor MAY Wer ei n

t he documambzosarsy requested fromthe informati on source pESELRI1YE t0 the
connection requests. 5 5. The data server of claim3 or claim4, further

conprisin . code, bogk v nfigured to receive code book requests
for code gB@F@“‘PW B%Hfﬁewsfﬂém@é’ﬁ%@@rﬂ%&fﬁ%ﬁﬁmi cation device via a wirel ess
transport, request _the code book fromthe code book system and return the
request ed code bookid!er#PRIiFaIGHS FeshRTecontigHieE P CREIHR IHEYVLFIONa t he
wireless transport. 10 6. The data server of any one of clains 1 to 5,

wher ei n t WEh dhiecdsdenokisysiage 844 i aggptdaeee withRepaels ehthednyantipnefshalifoc ument

definition for a received docunent and to generate a code book based on

t he docundlse beappraciated thakamaiie devige 383 ieompsating sush epalicadionyyaay glspa
server code book builder. 15 7. A nethod of processing docunents in a data
server, cbayg iocthafgsafiware tapplicasions inslaled iang epataiingnéhereen. thos exempleser ver
froman information source; determ ning whether a code book for

t r anscodi application 868 inatndeassarsapplieatiomhandierdisOdo sthichyan encadingsehemepist he
data server, the code book conprising a set of one or 20 nore code pages,
each codeepdbgddbdiasgwauld de aimrhok ansortingttag lempuinviableritse degsoribedtaboge.t he
code book where the code book for transcoding the docunent is not stored
i n the cobelapplicatipn 3581maynakd thepatstiz3dg dndeyetieraiored3, asishgwh ireFigotls, book
to generate a transcoded docunent. 25 8.  The.nethod of claim?7, further
conpri si ngut diessiotptarbctwititiatdde BeoK dyete 4% dmpianerdationrot tHe itventiominr el ess

nobi | e communi cation device via a wireless network coupled to the data
server. a mobile device may thereby provide for backwards compatibility with mobile device
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 sofiware applications which only send
or receive XML, as well as still other applications enabling comm unicatidn 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 setvices 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

L}
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30 9. The nethod of claim8, further conprising the steps of: receiving a
request for the document at the data server fromthe wirel e$3 MAGKI e
comuni C&p o3p4eBi ce via the wirel ess network; and requesidigad2agrdocunent
fromthe information source. 17 MAY 2006 5 10 15 20 10. The net hod of claim

7, f h i Lt h
(o arec PR étySZ't S %‘&ﬁ?&]ﬁf@tﬁf‘iﬁe ehRiRiEtbh dtyolk 4 ARE FRSER8 ot orn
i S_nat th a referenced docunent

wh h
defGirﬁi ti gﬁgurgﬁg}'s Vr%?ﬁ'é'm“t'?t“ﬁd‘" “@B’géja\g%ﬁ?(“’?’@ the recipi ent system i n

response to a code equest fromthe recipi st.em where t
docunent is associ A'E'e%‘litrﬁ'% %‘ réygle’é"ﬁcéﬂg ae% e 8bYe &1y @re t he

code book store in the code book sy stem 11. The nethod of claim?7,
further c%%?tnent?& Phitarscegiggsnd parriagrgmqrtt@mrdvﬁ%eoth@rathge&@d Sigdadent to a
reci pient syste receivin code book request for the code book fromthe
reci pi entt @?@t%’g}eﬁéﬁtén?’éﬂ %ﬁﬂﬁ@ot‘lﬁ’eb%@@épwgoi@ft@‘@wmmﬁ@ﬂ“@yﬁﬂQm in
response to the code book request. 12. The nethod of any one of clains 7
to 11, wh¥¢RXML: hbe banefitsandadvantagesideaerikediahove could lsodierdesved foraichet hod
further cqnprising the steps of: at the first data server, storing the code

book to ac@enting masmlype gl ehcoding, for exeopled dat a server; and at the
second data server, retrieving the code book fromthe code book store. .13.
A conput er progr amAithodgie tdatap isepect and iinfgrmaiiumemirses @ara deatribesleabore, t he
conput er program product conprising a conputer readabl e nmedium enbodying
progr am cpumarily as separate systems, an integrated system incorporating both data server and
information source functionality is also contemplated. Such integrated systems are
particularly advantageous 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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means executabl e by a processor of the data server for inplenenting the

nmet hod of 25 any one of clains 7 to 12. 30 14. A system for processing
docunents conprising a wirel ess nobile communi cati on device and a data
server, the wirel ess nobile comruni cati on device conprising: a i?@ﬁﬁzmmand
a code book system addressable by the parser, the code book

conprising a cache adapted to store code books used by the parser to
transcodeggocument, the code book system being adapted to [ ook into the
cache for a requested code book, and to further request the code book from
t he data server 1 7 MAY 2006 when the code book is not present in the
device c and ?e dat a .server conprising: a transcoder; and a code

book bui |- e %ﬁ\?ﬂ PPTRLRSHRS LONEBELKeMPESIBEabl e 5 the data server to
{rapscode documenbsde dif SafoPaBliney bl BELAR ROHr essAlke iy 8, code
book system of the data server e co system of the data
server is adanpssmbh ectloy oboohmoteecode pagwmdhnockrgmge heingiarsel efgskemsla | e
comuni cati gn dewélce code book system said data server code book system
conpri si ng $8C4EN& Y apt ed to store the code books 10 used by the

transcodi ng systg %dé’odo'k%?ﬁ@rﬁ%nﬂ@%ﬂ‘ﬁﬂteﬁmb@a tdRed 365 REAMRID coHé" Eo&i@t a
server code book system being adapted to |ook into the cache f

request ed cﬁ@maWUdI@SIaﬂbilet@nimumh@ronr@qmthtmdati?cmr\@oekdfqdntnrmm code book

b der wh he d o) [ ' he. :
k0 Syt om peRFeph PSS TG e T IRl BE B G b e, o the

vm rel ess nobi l ea@@d’@%ﬂﬂl{%ﬂﬂmoﬂﬁghﬁﬂt&g&ﬂ&téﬁm&&ﬁi&bt@ﬂlcéd}: sdoRMehegdtle books
used by the parser in order to transforma WBXM. docunment to an XM

docunent, afrfugited ¢ids bopk is nat siesedbindhe eadebopesaghe; r anscoder and the data

server cache is Wgr@l%ﬁrgﬁire E8?%6%{k&g§§ﬁ%§ gﬁﬁ{%lr( §oﬂf%%gedbtx tal§nt HRGRLRYE tO

transform an XM document ocune
code book in response to the request.

15
2. The data server of claim 1, wherein the data server further comprises a connection
handler for receiving a document deﬁnitiorr 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.
20
3. The data server of claim 1 or claim 2, wherein the data server further comprises:

a data server 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.

25
4. The data server of claim 3, further comprising a connection handler configured to:
receive documents from an information source and to provide the documents
to the transcoder system;
receive transcoded documents from the transcoder system, and to send the
30 transcoded documents to a wireless mobile communication device via a wireless

transport; and
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25 16. The systemof claim 14 or claim15, wherein the parser conprises: i)
a string parser configured to parse and transcode the data server
transcoded docunent; and/or ii) a binary parser configured to he
data server transcoded docunent into parsed elenents; and an bﬁwg ion
handl er associ at ed _Wiélh a software application on the wreless nobile
cormmuni cat i on de{fCECAANICHHAN [5aNeSE from spid warcdes mabHe compuBalrdtiites. 30

L ansne oy VETOWiRRY: QRRpaL AR helBudNELAIA dlE sfARRRERYET

transcoded docunent conprises a ess cation Protoco

XML ( \BXMLyowtorwgsmmisive 10 tHelkyn2d@6n i@ueds.met hod of processi ng docunents in
a systemconprising a wireless nobile conmunication device and a data
server, the nethod conprising the steps of: at the wireless nobile

comyuni c&d i QRe Y is&Qer 6858V &Q:lﬁnpz{,%ﬁﬁe%%gmgﬂﬁﬂgﬁrébdé bR &hgcidat a server,
wherein the processed 5 docunment 1s generated by the data server by

t r anscodi ngcenfimeade meceusi aode hodortguestrivk codettmoknftembzowkelesmpobili ng a set
of one or nore code.pages, each.copde page  being . a set. of tokens to tag
equi val ent s CORBUBIAIN 9 SAHGE h o el TREr N L Ao PSR G
processed dpesuBitem,afid Bt@Hake RYuéshRl WL BbESS o MRDIEle&ANBARI cati on devi ce;
10 requesting the code book fromthe data server where the code book is not

stored on t Remwupishidendeving vietheonnletsdwanspont. devi ce; receiving the code book
fr the data server; and transcodi ng the processed docunent using the code
book to recover the docunent; and 15 at the data server: receiving a

request fér Thbdataes@ecbsioinyohe BT tlagns o3, SiRrdi® el @d€ BoFRIBIRIRE isdurtiieVi ce;
configured to retrieve a document definition for a received document and to generate
a code book based on the document definition when the code book system inittates the
data server code book builder.
15
7. A method of processing documents in a data server, comprising the steps of:
receiving a document at the data server from an information source;
determining whether a code book for transcoding the document is stored in a
code book system coupled to the data server, the code book comprising a set of one or
20 more code pages, each code page being a set of tokens to tag equivalents;
generating the code book where the code book for transcoding the document is
not stored in the code book system; and
transcoding the document using the code book to generate a transcoded
document.
25
8. The method of claim 7, further comprising the step of transmitting the transcoded
document to a wireless mobile communication device via a wireless network coupled

to the data server.

30 9. The method of claim 8, further comprising the steps of:
receiving a request for the document at the data server from the wireless
mobile communication device via the wireless network; and

requesting the document from the information source.
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20 determ ni ng whet her the code book is stored in a code book system
coupled to the data server; generating the code book where the code book
for transcoding the docunent is not stored in the code book system and
transcodi ng the docunent using the code book to generate a prockpsiaH006

docunent for. transm ssion fq the wireless nobile comuni cati on device. 25
19. The rﬂé%fféanm%@%c lng,s?W@F%‘?rﬂprﬂ%’ég é@@%ggd document conprises an

identifier, and (whgkiat th@ﬁm%@&dqocﬂﬁgﬁtrtma%agie Lhgr the code book used
to transcode the processed docunent 1s stored on the wrel ess nobile
conmuni cat i on detagenittogripe cadesiook et trenecipient tybem wiare iifel dacumenttiheot
processed docunent,; .and 30 determ nin et her .a code book corresponding to
the identi f PEPCCY Eegé‘flﬁ"r%’if%% CGEEQCW%I%Eﬁg‘UWe communi cati on device. 20.
Thesnmet hod of ¢l ghMdiBif the bdeBobR to (e EAFTenCYIRA BirBPohdtio alcBRe BéokSt O i Ng
the received code book ‘on the wirel ess nbbilé communication device. -62 17
MAY 2006 5 fquesHronmthehodpicht sysigmonkere theglogimenti8associa@(d wither refareriché dat a

server conprises first data server, the nethod.further. conprising the
Sfene of apEpqEiet stilifhn o BhAs T Lk pobl el Bt ok S B e Dok
store accessible to a second data server; and at the second data server,

retrieving the code book fromthe code book store. 22. The nethod of claim
21, said heffheemethpdidfslaimombither pemptising thesters pf: r equesting the code book

fr(i)glthe second ﬂ%ﬁs@ni?t‘ﬁ{ étr‘é‘f‘fs (r)gedt&%uﬁl %tetpgagr%fklﬁeﬁtgs 10 not stored on the

v, ]
W el ess nobil e conmuni cga ron 'device; an ytStﬁ%l’code book fromthe
second data ser vedceividp 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
request.
15
12. The method of any one of claims 7 to 11, wherein the data server comprises a first
data server, the method further comprising the steps of:
at the first data server, storing the code book to a code book store accessible to
a second data server; and

20 at the second data server, retrieving the code book from the code book store.

13. A computer program product for processing documents in a data server, the computer
program product comprising a computer readable medium, embodying program code
means executable by a processor of the data server for implementing the method of

25 any one of claims 7 to 12.

14. A system for processing documents comprising a wireless mobile communication
device and a data server,
the wireless mobile communication device comprising:
30 a parser; and a code book system addressable by the parser, the code book
system comprising a cache adapted to store code books used by the parser to
transcode a document, the code book system being adapted to look into the cache for

a requested code book, and to further request the code book from the data server

-60 -




20 25 30 23. The nmethod of any one of clains 18 to 22, conprising the steps
of : generating a docunent at the w rel ess nobile comuni cati on devi ce;
determ ni ng whet her the docunent is associated with a referenceﬂkgﬁﬁﬁﬁgnt
definition; where the docunent is associated with a referenced on:
determ ni ng whet her a code book for the referenced definitionis stored in
a code book cache; retrieving the code book fromthe code book cache where
the code begkn iR BHOBESk isRot HRsHPHEhRARY L BLNAE; ankiequUest i ng the code book
froma data server and receiving the code book fromthe data server where
t he code book i sthealatasteoreedomprisihe code book cache; transcoding the

docunent using the code book to, generate a.trapnscoded . dpc nt ; .and
ranemi (11 ng ¢heb CRAREIEAEN HETSHORE Polder 20o PLR L ot a B CAREETDL her i se
whege the deguierycs (d@insBSRUIcARRsWhE Bod: Bk thanGatideldihisidbf by a
transcodi ng the docunent; generating a code book as the docunent i's

t r anscoded; cedecbookspstemiof therdpta seevesode book with the transcoded docunent
via the wreless,network, ,1 7. MAY 20 24. The net hpd aof, cl ai 3, further
comprising ¢ e sPRBeH T adShid g Hldnd e SSs e e By oAy
response t ouandce@itent thy wiklbhansikedoviunidlioneVct BdRIooRRPItER, said
communi cati on device for processing docunents for transmssion 5 via a

wi rel ess netlgfBskover ¢oee deok systase rorgpisng f ganrhe @danied tpwrtore the code books
10 used by the transcoding system to transcode documents in the data server, the data

server code book system being adapted to look into the cache for a requested code
book, and to further request a code book from the code book builder when the

requested code book is not present in the cache.

15 15. The system of claim 14, wherein the parser is a WBXML parser and the wireless
mobile communication device cache is adapted to store code books used by the parser
in order to transform a WBXML document to an XML document, and wherein the
transcoder is a WBXML. transcoder and the data server cache is adapted to store code
books used by the transcoder to transform an XML document to a WBXML

20 document.

16. The system of claim 14 or claim 15, wherein the parser comprises:
1) a string parser configured to parse and transcode the data server transcoded
document; and/or
25 ii) a binary parser configured to parse the data server transcoded document
into parsed elements; and an application handler associated with a software
application on the wireless mobile communication device and configured to transcode

the parsed elements.
30 17. The system of any one of claims 14 to 16, wherein the data server transcoded

document comprises a Wireless Application Protocol (WAP) Binary XML
(WBXML) document,
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15 20 25 30 generate a docunent at the wirel ess nobil e comunication

devi ce; determ ne whether the docunment is associated with a referenced
docunent definition;, where the docunent is associated wth a reMgf toged
definition: determ ne whether a code book for the referenced definition is
st ored :e& a coge book cache; retrieve the code book fromthe code book
cache whelPeAtRethedakrisesRingidocupeniat 3 sysieRcamRsSIMpbRITelssEobileequest t he
code book f ] d : |V, he data
server wher g&gﬁgnggﬁl@ %%g%e%ng %%%J Sgt?‘ger& ’etge H%ﬂ}oﬁgg@gg gﬁg(%igt%?é%he; t ranscode
t he docunent usi aight héretesimobdokohmugendsadeyic: t r anscoded docunent; and

transmt the transcoded docune via the wireless network:; . and otherw se
where the docuneFFtce’iVE“gr?o?m&%gé‘?fEé%’&m/# ?TH\Qfée faé@ S cwhergwrthe proeesse

.
ranscode  hge e BRheraBAMGHAL R sGOLYIRRK: At e ARfHTRMg 4 Soder anscoded;

and transmt the code book with the tra ed docunment via the wreless
net wor k. 26 bodithesiode besls corpriiding & sahwifinheart inore cddy pages ofack badepa@s, wherein
the device s further . confjgured to transmt the code book to a receiver
in response ?Ings?teojﬁ Sf‘?% cifXaleRiStei ver. 27. A communi cations system

conprising the daé@msigingSihePher #WcoARBodl usldab MinsktollO@HR processed document

is stored on the wireless mobile communication device;

10 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
document; and
15 at the data server:
receiving a request for the code book from the wireless mobile communication
device;
determining whether the code book is stored in a code book system coupled to
the data server;
20 generating the code book where the code book for transcoding the document is
not stored in the code book system; and
| transcoding the document using the code book to generate a processed

document for transmission to the wireless mobile communication device.

25 19. The method of claim 18, wherein the processed document comprises an identifier, and
wherein the step of determining whether the code book used to transcode the
processed document is stored on the wireless mobile communication device
comprises:

determining the identifier in the processed document; and
30 determining whether a code book corresponding to the identifier is stored on

the wireless mobile communication device.

20. The method of claim 18 or claim 19, further comprising the step of storing the

received code book on the wireless mobile communication device.
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21. The method of any one of claims 18 to 20, wherein the data server comprises a first
data server, the method further comprising the steps of:
at the first data server, storing the code book to a code book store accessible to
a second data server; and

at the second data server, retrieving the code book from the code book store.

22. The method of claim 21, said method further comprising the steps of:
requesting the code book from the second data server where the code book is
not stored on the wireless mobile communication device; and

receiving the code book from the second data server.

23. The method of any one of claims 18 to 22, 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;
requesting 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
document; and
transmitting the transcoded document via a wireless network; and
otherwise where the document is not associated with a referenced definition:
transcoding the document;
generating a code book as the document is transcoded; and
transmitting the code book with the transcoded document via the

wireless network.
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24. The method of claim 23, further comprising the step of transmitting the code book to

a receiver in response to a request from the receiver.

25. A wireless mobile communication device for processing documents for transmission

via a wireless network, the device being configured to:

generate a document at the wireless mobile communication device;
determine whether the document is associated with a referenced document
definition;
where the document is associated with a referenced definition:
determine whether a code book for the referenced definition is stored
in a code book cache;
retrieve the code book from the code book cache where the code book
is stored in the code book cache;
request the code book from a data server and receive the code book
from the data server where the code book is not stored in the code book
cache;
transcode the document using the code book to generate a transcoded
document; and
transmit the transcoded document via the wireless network; and
otherwise where the document is not associated with a referenced definition:
transcode the document;
generate a code book as the document is transcoded; and
transmit the code book with the transcoded document via the wireless

network.

26. The wireless mobile communication device of claim 25, wherein the device is further
configured to transmit the code book to a receiver in response to a request from the

receiver.

27. A communications system comprising the data server of any one of claims 1 to 6.
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