1 SYSTEM AND METHOD FOR DYNAM C CONTENT PROCESSI NG
W TH EXTENDABLE PROVI SI ONI NG Background The present
application relates to data content processing. There
is a continually increasing nunber of terminals in
use today, such as nobile tel ephones, PDAs with

W rel ess communi cati on capabilities, personal

conput ers, self service kidsks and two- way pagers.
Sof tware applications which run on these termnals
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application that allows a user to shop for groceries.

These software applications take advantage of the
Bacﬁ%ﬂ@n&“v'ty to a network in order to provide tinely

a useful services to users. However, due to the
restricted resources of sone term' nal s, and the
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task. Extended Markup Languages, such as XM., have
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exchangi ng generic data. Being inplenented by
way\agersaddftwane applishtéans ovhich ran @ndhese taminais ingreageltheit btdity. For

seanl ess integration of heterogeneous systens using
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core programm ng | anguages, XM.-based | anguages (e.g.
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ECVAScri pt for XM - E4X). NI

grockgidst ﬂésje]s%%%ﬁéa%%ﬁg-t%ﬁe yél\}ahtagb 'of th*elcégﬂe'égwty to a network in

order to provide timely and useful services to users. However, due to the restricted

resources of some terminals, and the complexity of delivering large amounts of data for .
processing to the terminals, developing and maintaining data processing capabilities of

software applications remains a difficult and time-consuming task.

Extended Markup Languages, such as XML, have become a standard for
preseﬁting, formatting and exchanging generic data. Being implemented by virtually all
platforms and environments, XML allows seamless integration of heterogeneous systems
using common data interfaces. XML processing is supported by core programming
languages, XML-based languages (e.g. XPATH, XQUERY) and script language

extensions (e.g. ECMAScript for XML — E4X).
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2 Data can be stored in a wde variety of fornmats,
and it is recognized that not all term nals have the
resources for storing the appropriate Application
Program for processing and/or view ng the data as
defined in a particular foryat. In sone instances,
the termnal will not recodg?ze the format that the
data is represented in, and therefore the wuser of the
termi red to t obtain.
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herein to obviate or mtigate the above presented
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ApplicanbiBrophaeh Say Aottecdpaize g @pﬂﬁe@dﬁ@f&rﬁﬁﬂ kiddretlydefBing ihfthe

some instances, the termnal will not recognize the
I fore
b et 0 S g o

or obtain the appropriate Application Program A
further disadvantage of current data formats is that
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current data format processing schenmes there is
provi ded systens and nethods for

Summary

| Data can be stored in a wide variety of formats, and it is recognized that not all
terminals have the resources for storing the appropriate Application Program for
processing and/or viewing the data as defined in a particular format. In some instances,
the terminal will not recognize the format that the data is represented in, and therefore the
user of the terminal may be required to select or obtain the apptopriate Application
Program. A further disadvantage of current data formats is that an older version of an
Application Program may not recognize an updated data format, thereby resulting in the
inability of the older application version to process or display the updated data. Contrary
to current data format processing schemes there is provided systems and methods for

dynamically processing a generic content expressed in a structured definition language.



dynam cal ly processing a generic content expressed in

a structured definition | anguage. 3 The systens and

nmet hods use an associ ated content handl er having a set

of instructions suitable for processing the content.

One such nethod conprises receiving a content

envel ope including the content and a reference to the

associ ated content handl er.3 The associated content

handl er"i s requested using the reference, the

[ j reference lqecatiqn for the
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content handl er. ce o

: S| the set of instructions of the
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ript. .and/or code. A method for dynamcally
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definition | anguage using an associ ated content
assqiaiRe) onteRRANAIST i requesistl using threreferams, the tif¢radedndiading
processing the content is provided, the nethod
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including the content and a reference to the _
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content handl er using the reference, the rererence
and/oneddedi ng a reference | ocation for the content
handl er; obtaining the content handler; and
processing the content using the set of instructions
of the content handler. A so disclosed is a nethod for
enabihEhG fof @y, ocessing of a generic content
expressed | % a sti1 %ﬁfcglﬁéeesﬂ "8 gﬁfﬁﬁr’c"i °8ﬂt°?‘5‘?@6‘“é 1 sHyotared
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inserting a reference to the associ ated content
receiyng § optentenvelope invlusing e velnteapand b heferened wrthagRociated
including a reference |ocation for the content
conter handder; reguesting Rieragsamvaasd aointent hdrled using the reference, the

reference including a reference location for the content handler; obtaining the content

handler; and processing the content using the set of instructions of the content handler.

Also disclosed is a method for enabling the dynamic processing of a generic
content expressed in a structured definition language using an associated content handler,
the content handler having a set of instructions suitable for processing the content, the
method comprising the steps of: preparing a content envelope to include the content;
inserting a reference to the associated content handler in the content envelope, the

reference including a reference location for the content handler; and making available the



content handl er for being accessed by the reference;
wherei n once obtained, the set of instructions is
used to process the content. A termnal for
dynami cal ly processing a generic content expressed in
a structured definition | anguage using an associ at ed
content handl er having a ?ft of instructions suitable
for processing the content™is further disclosed, the
term nal conprising a processing framework for
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. equesti ng nodul e operating in the franEmork for
msﬁ?@%ﬂ%@t‘ﬁs tofacess WS EPUERY content handl er using the
reference, the reference configured to include a
reference location for the content handler; a
provi si oni ng nodul e operating in the framewor k for
~ obfdemiing ferdynaminalinprosessiniger genarielcentens expressed igp structured
nodul e for processing the content using the set of
definithst langtagensing in hdseciated t@mtént hhnadiel lavingA seoofingtarctions
program product for dynami cally processing a generic
suitaBlRITbEtoceseinp ileScoRtknt 1 figrttiek Aisclovéd thedteininalicomprisiaggliage
usi ng an associ ated content handl er having a set of :
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content using the set of instructions of the content
handbexrnd| er .

A computer program product for dynamically processing a generic content
expressed in a structured definition language using an associated content handler having a
set of instructions suitable for processing the content is also provided, the computer
program product comprising: a computer readable medium,; a requesting module stored
on the computer readable medium for operating in a runtime environment, the requesting
module for requesting the associated content handler using the reference, the reference
configured to include a reference location for the content handler; a provisioning module

stored on the computer readable medium for operating in the runtime environment for



Brief Description O The Drawi ngs These and ot her
features will becone nore apparent in the follow ng
detailed description.in which reference is nmade to

t he appended exanpl e drawi ngs, wherein: Figure 1is a
bl ock di agram of a network systen1 Figure 2 is a block
di agram of a generic term of Figure 1; Figure 3
shows a processing frane k of the device of Figure
2; Figure 4 is a content envel ope of Figure 1; Flgure
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plurality of termnals 100 for interacting with one
or nore handler information servers 110 accessed by a
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prov.i d ccess tp cant handl ers 107 throu h
+oghieus S hlook aecin AR BOMETLIHEE name 125 (10) of

t he requested handl er 107. _ Information for the
habigrer2 is @ blecklisggarp pf 2 genseic fyrmipad oS Eigyesr 15106 from an
informati on server 110. The system 10 provi des the
c afighiel 3 shpwsfa pronsssing flamework@f thedewien @f Eigore r ocessi ng
of an application content 120, such as but not limted
t OFigurer4eis aednient envelope oftFigured ; def i ni ti on | anguage such
as XM., that has the associated handl er 107. The

Figure 5 is an example operation of the system of Figure 1; and

Figure 6 is a workflow for processing of generic content of Figure 5.

Description
Network System

Referring to Figure 1, a network system 10 comprises a plurality of terminals 100
for interacting with one or more handler information servers 110 accessed by a handler
server 106, via a coupled Wide Area Network (WAN) 104 such as but not limited to the
Internet. These generic terminals 100 can be any suitable terminal such as but not limited
to wired devices such as personal computers 116, wireless devices 101, PDAs, self-
service kiosks and the like. The server 106 provides access to content handlers 107
through messages 105 including a reference name 122 (ID) of the requested handler 107.
Information for the handler 107 can be obtained by the server 106 from an information

server 110. The system 10 provides the capability of the terminal 100 to handle



handl er 107 could either be generic
(content - dependent) or specialized (content and

term nal 100-dependent). The application content 120
could be retrieved locally (term nal 100 storage) or
froma renote server 106. Alternatively, the renote
server 106 could push the content 120 on demand to
the termnal 100. It is recognized that XM

represents only one exanple of a structured definition
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dictated by circunstance. Further, the system
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The generic termnals 100, wirel ess devices 101 and

personal conputers 116 are hereafter referred to as

the termnal 100 for the sake of sinplicity. Further,

t heTh@tewmiﬂal;lOQ has a processing framework 206 (see Figure 2) for processing a

-

received XML envelope 118 (or other structured language) containing the embedded
content 120, the content handler reference ID 122, and a handler reference location 124.
It is noted that the envelope 118 contains this reference to the handler 107. The handler
107 can be resident locally or externally as dictated by circumstance. F urther, the system
10 can alsq have a gateway server 112 for connecting the desktop terminals 116 via a
Local Area Network (LAN) 114 to the server 106. Further, the system 10 can have a
wireless network 102 for connecting the wireless devices 101 to the WAN 104. It is
recognizéd that other terminals and computers (not shown) could be connected to the

server 106 via the WAN 104 and associated networks other than as shown in Figure 1.



102, 104, 112 of the system 10 will hereafter be
referred to as the network 104, for the sake of
sinmplicity. It is recognized that there could be
mul tiple servers 106, 110, and/or that the
functionality of the servers 106 and 110 coul d be
conbined, if desired. Generic Termnal Referring to
Figure 2, the termnals 10D can be any suitable data
processing platformsuch as but not limted to
desktop or | aptop. conputer_ systens, nmobile telephones
The gegerieteainalg 108} wisle es;)01 ndpersopglsommpytepalibrage
and/ or dual -nobde communi cation term nals. The
hereafter niferaddgo 29 the tarphinalel 08 forshewenkk of sirmpdicity.oRurther.dh¢ artworks
200, such as a wireless transceiver or a wred network
102,i104,6r1f a€ theagstemdiO willrheeafier beaefepled do ad the netmodc t 04p for2ie3
to a termnal infrastructure 204. The connecti on
sakelofkigdplidieR It 20@cddhifed AR EHeddd caldibl inaliphpeeradts 106, 010, ahd/or
termnals 100 to the network 104, such as to the
that We T cBSSal P EIBE Kerk O3 10¥ and PI0 QWRIHY @mbRed, ifdesirdisee
Figure 1),” which enables the ternmnals 100 to
communi cate with each other and with external systens

Genbit§Brff !)he server 106 - see Figure 1) via the
net wor kK f 4 and to coordi nate the requests/response
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network 104. A wirel ess data transm ssion protocol can

200, iseclussadwisglessteanapaiedr @ 8 wired network inderface gard 058 mpdemp ot

. limted to DataTAC, GPRS or CDVA. 8 Referring again

coupiléd ¥ih gotirzc2on 2 HetotastenminallisfrasGOctates204h aVies eonoeation interface
interface 202,

200 is connectable during operation of the terminals 100 to the network 104, such as to

the wireless network 102 by, for example, RF links (see Figure 1), which enables the
terminals 100 to communicate with each other and with external systems (such as the
server 106 - see Figure 1) via the network 104 and to coordinate the requests/response
messages 105 between the terminals 100 and the servers 106, 110. The network 104; in
some implementations, can support the transmission of the handlers 107 in the
requests/response messages 105 between terminals 100 and external systems, which are
connected to the network 104. The network 104 may also support voice communication
for teléphone calls between the terminals 100 and terminals which are external to the
network 104. A wireless data transmission protocol can be used by the wireless network

102, such as but not limited to DataTAC, GPRS or CDMA.



coupled to the termnal infrastructure 204 by
connection 222, to facilitate interaction wwth a user
(not shown). The user interface 202 can include one or
nore user input devices such as but not limted to a
QNERTY keyboard, a keypad, a trackwheel, a stylus, a
nmouse, a m crophone and thg user output device such as
an LCD screen display and/or speaker. |If the screen
is touch sensitive, then the dysplay can al so be used
as the user input device as controlled by the
termnal infrastructure 204. The user interface 202 is
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ey Rl 74 updat i ng client application programs 107. The
conmput er readabl e nedium 212 9 can include hardware
and/ or software such as, by way of exanple only,
magneti c di sks, magnetic tape, optically readable

e Biefaming agaimto KignpDomRaNion of the teeminal]094s awbled by the

terminal infrastructure 204. The terminal infrastructure 204 includes the computer
processor 208 and the associated memory module 210. The computer processor 208
manipulates the operation of the network interface 200, the user interface 202 and the
framework 206 of the communication terminal 100 by executing related instructions,
which are provided by an operating system; the computer processor 208 can include one
or more processing elements that may include one or more general purpose processors
and/or special purpose processors (e.g., ASICs, FPGAs, DSPs, etc). Further, it is
recognized that the terminal infrastructure 204 can include a comﬁuter readable storage
medium 212 coupled to the processor 208 for providing instructions to the processor for

loading/updating client application programs 107. The computer readable medium 212



In each case, the conputer readable nmedium 212 may
take the formof a small disk, floppy diskette,
cassette, hard disk drive, solid state nenory card, or
RAM provided in the nenory nodul e. 210. It shoul d be
noted that the above |isted exanple conputer readable
medi uns 212 can be used either alone or in

combi nation. Processing Frarework Referring to Figures
2 and 3, a client runtine environnment is provided by
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t he tern1na| 100. Further, specific functions of the
the cpematy modhlei 2. &rsbpvld r‘?ﬁ@ﬁ’tﬁdcﬂmﬁ therabbyrllisted exaamiletommiter
functionality such as but not limted to service
readablavngdipmas Qd){caulpm@pd eitlear alone oginagenbirationdi nat i ng
menory al |l ocation, networking, managenent of data
during I/O operations, coordinating graphics on an
out put device of the termnals 100 and providing
Pnﬁﬁﬁﬂq§Fmﬁn@ﬂﬁﬂ obj ect oriented classes and supporting
fi Ijbrarles les of the runtinme environments
n‘pﬁ Higureg axgg fi chightsruntiroe erprironmehtid rovided byshe
but not I|mted to Cormon Language Runtine (CLR) by
proggsgipg fi@mewarkd Waidhe fameivwosk 2@nofi thotemainal {WREolediothe
M crosystens. 10 The processing framewrk 206
infrpstongude 204l thie toynrteotiaty 220dndds hryintAdg R thb eerfaai] €06
Handl ers 107. Specific actions of the framework 206

ey a0 50 L
204. The client runtime environment of the terminals 100 is preferably capable of
generating, hosting and executing client application programs (not shown) on the
terminal 100. Further, specific functions of the client runtime environment can include a
variety of functionality such as but not limited to service framework 304 support for
language, coordinating memory allocation, networking, management of data during /O
operations, coordinating graphics on an output device of the terminals 100 and providing
access to core object oriented classes and supporting files/libraries. Examples of the
runtime environmgnts implemented by the terminals 100 can include such as but not

limited to Common Language Runtime (CLR) by Microsoft and Java Runtime

Environment (JRE) by Sun Microsystems.



for the Content 120; | ookup of the handler 107 on the
termnal 100 or via the network 104; downl oadi ng the
handl er 107 fromthe specified reference |ocation 124
if needed; and renoving or otherw se
suspendi ng/ cachi ng handl ers 107 no | onger required by
the termnal 100. The processing framewrk 206
manages the content handl et9107 provi si oni ng,
retrieving and removing fromthe runtine environnment
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| ocation 124 specified in the Content envel ope 118 or
for thet{eamgent 120 thvécun ahthedwndler7107onithe tegmimial 20 er dmthemetwork
termnal 100, the franmework 206 is capabl e of
104¢ dowhloatingtpe thimed 12k | feom e Epéaifien refeeence fleration €24 if needed;
| ocation 124 specified in the envel ope 118. The
andapbiiag bt etherprigsugendidig/cactinShanditd 107 ddRngdriTaqEa by the
206 when the Content 120 processing is conpleted and
terthingl @Hsoci ated handler 107 is no | onger required for
its operations. The framework 206 could then reclaim
the space in active nmenory 210 of the term na
infrastructure 204 occupied by the no | onger useful
Conthemroddssinl famé@drk(206aimnagesithe ¢dméent hamwdlerf 105 provisioning,
appl i cation programupgrade). In the environnents
retrisvirtly ané dm@ling fomthaagane shviednnidaeof e ek 100 hes
bei ng enforced (e.g. corporate space), a centra
frari @R 206 o sHPFIMY)thE Ratldetr i1 07 beRhifor. SRR ¥phliAfioRpRptat €
handl er 107 on the termnals 100. 11 ef erring again
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generic service framework 304 functionality as

Corftlnt 196 u§ﬁ£ %re%tsseociancéﬁrﬂanﬁﬂg 1 @ip.pf'ﬂecf?atlﬁe%rﬁ 6§ {sacrzrz]pable of

retrieving the handler 107 based on its reference location 124 specified in the Content
envelope 118 or schema. If the handler 107 is not available on the terminal 100, the
framework 206 is capable of downloading the handler 107 from the reference location
124 specified in the envelope 118. The application program could also notify the
framework 206 when the Content 120 processing is completed and the associated handler
107 is no longer required for its operations. The framework 206 could then reclaim the
space in active memory 210 of the terminal infrastructure 204 occupied by the no longer
useful Content Handler 107 (such as in the case of an application program upgrade). In
the environments with centralized management of the terminals 100 is being enforced
(e.g. corporate space), a central server (not shown) could initiate removal of obsolete

handler 107 on the terminals 100.



107 and can include, without limtation, an

Appl i cati on Manager 306, a Handler Validator 314, a

Provi si oni ng Manager 308, a Communi cation Service 316,

a Script Interpreter 312, and a Persistence Manager.

O her services (not shown) can include a presentation

service, an access service and a utility service. It

is recogni sed that separatél service functionality can

be shared by a plurality of application prograns and

handl ers 107. Referring again to Figure 3, the

comruni cati on service 316 nmanages connectivity

bet ween the termnals 100 and the servers 106, 110 .via

t heRsferrng peain tubisaed, theiBrerossing Frameawork 20qcangireide generic

renotely stored content handlers 107 as required. The
seryies Egmaweark 804 fnsHemalitygaspast| dfoansseparate dtom, dli applipationpsogram

107 to be locally stored in the nmenory nodule 210.
107Tind car melude,omithvgt Hpitaiier, aBAPpheatiag damaper 306 0avHandderi ng

of the content handlers 107 on the term nal 100.
Val{darir 614, alrodisioningMaragen308] arfongnerditationJetide: Hlt6ps Seudpt

retrieving, downl oadi ng and renovi ng handl ers 107 on

Intdrpretel $1TaRBh PaRfdtenSdVAnARr. CRRMIASEIIY (151 GhdvRD LY iftfude a
renotely stored handl ers 107 fromthe server 106, 110
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10,7requesting of the handlers 107 or renbve sane on

request, as further described bel ow. The Application

Manager 306 can be used to interact with the user

interface 202 (see Figure 2), manages application

lifetinme, etc. Theeggplication 12 Nhnager 306 can o

al sRefprriggiagan toFighreas e qopmmuni¢psion spivice 3t 6 orsagesgonpestivity

to request services, such as |oading the Content
betwegndhe ter (3idlsf 100 ané éheGervemsit06,1 PIY) viT e ndtwatk d 04 \intludiag tire

314 can be used for security reasons - to control the
abilitglte fhtdhyrenfotelnstozdebateit hhrdlersa0nlas act@éted. The persistence
manager 310 allows the content handlers 107 to be locally stored in the memory module
210. The provisioning manager 308 manages the provisioning of the content handlers
107 on the terminal 100. Content handler 107 provisioning can include storing,
retrieving, downloading and removing handlers 107 on the terminal 100, such as .
requesting and receiving remotely stored handlers 107 from the server 106, 110 and
locally stored handlers 107 from the storage 210. Further, the provisioning manager 308
can be responsible for providing APIs (application program interfaces) to the applications
for enabling dynamic requesting of the handlers 107 or remove same on request, as

further described below. The Application Manager 306 can be used to interact with the

user interface 202 (see Figure 2), manages application lifetime, etc. The Application



to the term nal and protect the user fromrogue
scripts (such as but not Iimted to viruses). The
Script Interpreter 312 can be used to run the content
handl er 107 script/code. APl to provision for
mani pul ati on of content handl ers 107 can be avail abl e
through the Script Interpreter 312. The Scri pt
Interpreter 312 broadly islZlesi gned to execute a set
of instructions. Such instructions can be encoded in
any specified progranm ng and/or__ scripting |anguage;.

Manpger 308 can plse proyideiipfadaces thag theapplicaiiopyiBiusetp tsauest services,
partially conpiled form (e.g., Java b ecode
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recogRize® fHat 1R FHnRKvoHOT06 can be part of the operating system of the terminal

infrastructure 204,

Content Envelope

Referring to Figure 4, the envelope 118 contains the content 120, the reference
name 122 of the associated content handler 107, and the reference location 124 for
obtaining the content handler 107 locally or remotely. The Content 120 coﬁld represent a
variety of forms of data such as but not limited to browser screens (e.g. xHTML),
application data (e.g. game levels), wireless messages (email/SMS/MMS), or stand-alone
applications. The Content 120 wrapped in the envelope 118 contains either the direct or

the indirect (e.g. such as through XML schema) reference to one or more appropriate



Optionally, Content 120 could use an XML Schenm
definition to identify a URI and type for the
associ ated Content Handler 107. In further terns, the
Content Handl er 107 is coupled to the content envel ope
118 via the reference location 124 and the
correspondi ng reference nane 122. The handler 107
represents a set of instrucdtions (i.e. code and/or
script) to handle or otherw se process the Content
20...The ipstruction setf can be inplenented in a :
CodfaHaffirs, I Etfmpfitalilont s obihe ol re B, (Ot B BML: VAV
E gcert, E4X, etc.) or as environnent-specific code
ﬁle&% st efcpplihongh ethertyaes ofiformatted data aouldbe featiblee The
envi ronnment of the processing framework 206 (such as
Conient Rederencepprtains referencas+y typeand loctimn afdint @ortedtd bRy 107,
107 also can be considered as an appropriate
Optiqrally.cGaritent 120 el dnsefanr XMIRohssmib defirfifiel RridetitEe MRIAE type
data defined in a particular format, as represented by
for tHeaswoiated Tontst® Hahdler Eovanpl e, specified in a
structured definition |Ianguage such as XM.. These
content handlers 107 <can be resident on the term nals
100 or accessible via the network 104. Exanpl e Content
Harfa fwither t9sms,dbn Cenfenth Handler K)7197oupkad th éheamatens atelops 118
~different dynam c | ookup nodes. The handl er 107 could
via the refleranes logativar1i24 and thestontesyrindihgQefefeacd dante 1700 €The handler
Processing Framework 206 is capable of retrieving the

107aepreents denall instructibsy (8.8 aAForlstAp) Rhand R oiRiw e
and provisioning the required hand?gr 107 frtc?'rlr]:'yt?’ﬁ{(les f‘)rocess

the €patentd 1200Thediagthl ' e f9
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£ O nodes for obtaining the handlers
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as further

and indi.rect. reference,
fran{(fgxrsoglg ?%kg@u@ea}s Ryt not Iimited to 96, 6+, etc.). The content handler 107 also can

be considered as an appropriate Application Program for processing and/or viewing the
data defined in a particular format, as represented by the content 120, for example,
specified in a structured definition language such as XML. These content handlers 107

can be resident on the terminals 100 or accessible via the network 104.

Example Content Handlers

The content handlers 107 can be accessed via different dynamic lookup modes.
The handler 107 could be either generic or terminal 100 specific. The Processing
Framework 206 is capable of retrieving the content handler reference name 122 and
location 124 and provisioning the required handler 107 from the specified location 124,

The required Handler 107 for the Content 120 and its location can be indicated in



The data of the envel ope 118 can contain pointers/tags
(i.e. the handler reference nane 122 ID) to the
appl i cations/code/ script used to manage or ot herw se
process the data. For exanple, a user receives video
file on the term nal 100 but does not have the
requi red player (i.e. the content handler 107).
Therefore, the video file Yenvel ope 118) would
contain XM. data (content 120) with the references
122,124 to the required player. In the case of .the
diffegent Seays: dareetheyithin b Gortent QMP%@CQX AHPE @ SRR SeheBHY
shows the location 124 and nane 122 in bold. For
referenempi eordingly, ivise tendesrfon oblaining:the bardiers L A& garcippipde such as
el ement handl er that specifies type, version, and
but hoa diatited to direct heferue; emt indirkoh diferenck) s fustherdeaerihgd hiekot.
this docunment. XM. Docunent <?xnml version="1.0"7?>
<event U pdatexn1 ns: xsi ="http://ww. w3. org/ 2001
/ XMLSchema- i nst ance” x3|: noNa

Me SRR AP I¥RROSaHd PI¥Tal ¥ontARlpRet&Ekags (K& s tiandler reference
<titl e>Dog Sl eddi ng Races</t| tle> <location>Banff,

narrﬁlc}gf MHPD %ﬁlﬁ&’hﬁly co@{?‘gcﬁﬁtz&gé ‘tcpfhagége%(r @ﬁfeﬁﬁise process the

et a| </ event > <handl er >

data, LIJ:\éF €xamp )1<e /a/&égr e dmves video file %;} 'ﬁle terminal 100 but does not hafﬁgxe

0Qgr aces. co drers/ Newkvent . es<

required player (i.e. the content handler 107). Therefore, the video file (envelope 118)
would contain XML data (content 120) with the references 122,124 to the required

player.

In the case of the direct reference, the following example XML document shows
the location 124 and name 122 in bold. For example, the XML document has a
predefined child element handler that specifies type, version, and location of the Content

Handler 107 associated with this document,

XML Document
<?xmi version="1.0"?>
<eventUpdatexmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="example0.xml">
<event>
<titte>Dog Sledding Races</title>
<location>Banff, Alberta</location>
<date>2004-01-21</date>
<details>DEC12</details>
</event>

<handler>
<type>E4X</type>
<URI>http://www.dograces.com/handlers/NewEvent.es</URI>
<version>1.3</version>

</handler>
</eventUpdate>



<versi on>1. 3<lversi on> </ handl er> </eventUpdate> 15
In the case of the indirect reference, the follow ng
exanpl e XML docunent shows the Content Handl er
Location 124 defined in a XSD file in bold. For
exanpl e, the X VIL docunent specifies the Content
Handl er usi ng docunent schenma reference. This
approach can eliminate thel®ontent Handl er reference
name 122 inside the XM. docunent but requires an

g)éhrg 5t eg BP @Wnl Q2 's | f%reglpee t}?ed 0 ltov!v&%aelxal?‘lg e%gaLfciocument
xm ns: xsd="http://ww. wW3. org/ 2001/ XM_Schenza'
shoysfheLCopsemy H@PdlehH%“W} We@e@ql Hea XSPdie it helfa FRuerenple the

/vl 0'> <xsd:elenment nanme="event Update"
XMLyjesumentepecibes the Cantenirilandler usitg doeshank Thoma reference. This

nanme="Event Noti fication"> <xsd:sequence> <xsd: el enent
appreaipie cavelimihatt yipeCorfane Hiatidlen refarence iathi 1 2rins{dechy XMI5" / >

</ xsd: sequence> </ xsd: conpl exType> <xsd: conpl exType
doctabit-buEwgairésan exts diep dgualoading theSdidRlonaBRdhema file.

nane="title" type='xsd:string"/> <xsd:el enent

nanme="| ocati on" type='xsd:string"/> <xsd:elenment
XMDsdkem dat e" type="xsd: date' Y>

<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema’

xmins:handler="http://www.dograces.com/schemal/handlers/vl_0’>
<xsd:element name="eventUpdate" type="EventNotification"/>
<xsd:complexType name="EventNotification">
<xsd:sequence>
<xsd:element name="event" type="Event" minOccurs="1" maxOccurs="5"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="Event">
<xsd:sequence>
<xsd:element name="title" type="xsd:string"/>
<xsd:element name="location” type="xsd:string"/>
<xsd:element name="date" type="xsd:date"/>
<xsd:element name="details" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:schema>

XML Document
<?xml version="1.0"?>
<eventUpdatexmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="example1.xml">
<event>
<title>Dog Sledding Races</title>
<location>Banff, Alberta</location>
<date>2004-01-21</date>
<details>DEC12</details>
</event>
</eventUpdate>

It is recognized that structured definition language documents and schema files

can be used other than described above, if desired.

Processing of Generic Content
The system 10 describes capability to dynamically retrieve the associated Content

Handlef 107 required to process the Content 120 (such as XML) once it has been



<xsd: el enent nanme="details" type="xsd:string"/>-

</ xsd: sequence> </ xsd: conpl exType> </xsd:schema> XM

Docunent <?xm version="1.0"?> <event U pdat exn

ns: xsi ="http://ww. w3. org/ 2001 / XM_Schema- i nst ance"

Xxsi : noNanmespaceSchenmaLocat i on="exanpl el . xm "> <event>

<title>Dog Sl eddi ng Races</title> <location>Banff,

Al bert a</l ocation> <date>P®04-01-21 </date>

<det ai | s>DEC12</ detail s> </event> </eventUpdate> It

is recogni zed that structured definition |anguage .
presersed Fzpracesing acthe ramimal 80 FheContent flagdist Frésrendeassociated

" descri bed above, if desired. Processing of Generic

withGbe centent TR0 issgrahreddndiio thiomessepredate enpglsipkild §, argtherwise

dynam cally retrieve the associated Content Handl er
assotiatedrveithua partcilar growpoefsiata dfeheotandéd h2d3agdes Uitiis aprodoh an

once it has been 16 presented for processing on the

suppo2f dyinaic hofularfthembiandreatld disadivaityr e {seuphaeeaganed gacdl
with the content 120 is enbedded in the nmessage data
vari&t) g beR8urdd BefitfiorPlhhBiaPésS&in be used, such as XML, HTML and XGML,
etc. Provisioning of the Content Handler 107 on the terminal 100 can be handled
dynamically, on a per need basis as the data of the content 120 is processed by the
framework 206. In a wireless environment characterized by small storage space and

limited processor power, the ability to provision on demand and remove no longer

required handlers can be beneficial.

For example, upon execution of the application program on the terminal 100, the
program requests the Processing Framework 206 to handle new Content 120. The
program could have obtained this content 120 as follows, such as but not limited to:
downloaded from the server 106 according to user request or application logic; pushed to
the terminal 100 by the application server 110 (e.g. channel update, event notification); or
loaded from the local application store (when retrieving loosely coupled content 120 -

e.g. user reached a new game level).

Referring to Figures 4, 5 and 6, operation 500 of the system 10 begins with the
envelope 118 being received 502 by the terminal 160. The contént 120 with handler
reference is passed to the processing framework 206. of the terminal 100, including such
as the application manager 306 (see Figure 3). The application manager 306 requests 504

the specific content handler 107 indicated in the content 120 from the provisioning



associated with a particular group of data of the
cont ai ned nessage. This approach can support dynam c
nodul arity, mutation and extensibility. It is further
recogni zed that a variety of structured definition

| anguages can be used, such as XM., HTM. and XGW,

etc. Provisioning of the Content Handl er 107 on the
term nal 100 can be handl ed’ dynanically,, on a per
need basis as the data of the content 120 is processed
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The above description relates to one or more exemplary systems and methods.
Many variations will be apparent to those knowledgeable in the; field, aﬁd such variations
are within the scope of the application. It is recognized that structured definition
languages other than XML can be used, as well as a plurality of different terminals, such
as PC’s, PDA’s, kiosks, mobile devices. The terminals 100 can be deployed on wired
and/or wireless network topologies. For example, it is recognised that implementation of
the content handlers can be performed by a requesting module operating in the
framework for requesting the associated content handler using the reference, a

provisioning module operating in the framework for obtaining the content handler; and a



appl i cati on manager 306. O herw se, the provisioning
manager 308 requests and proceeds to downl oad or

ot herwi se obtain 508 the specified content handl er 107
fromthe handler server 106 via the network 104 (see
Figure 1). It is recognized that the handler server
106 can be a dedicated hanqler reposi t ory/ dat abase,
and/ or can have access to ame. Once downl oaded, the
provi si oni ng manager 308 passes 510 the content
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process this data. For a browser, the ability to load miscellaneous XML processing

plugins on demand (e.g. miscellaneous types of XML, schema validation, execution) can

be advantageous.

The system 10 can also provide for the decoupling of presentation/data and logic by
allowing development of content 120 processing functions (handlers 107) targeted for a
specific client énvironment (e.g. wireless device 101) to be downloaded on demand after
. the content 120 has been loaded on the runtime environment of the device 101. The
system IQ can also provide for &ynamic extension of existing application programs by

allowing application developers to program hookup “stubs” (empty handlers 107) to



hardware, or a conbination thereof. As described
above, the system 10 and nethod 500 are applicable to
a w de range of generic termnals 100, and
correspondi ng applications (including a browser),
dealing wth processing of content 120, by exanple.
QOperational efficiencies cquld be achieved when the
nmet hod 500 is applied to néBile ternminals 101, due to
apparent limtations of these termnals 100 such as
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provisioning can be applied to both wired and wireless topologies.



updat es, wherein seanl ess application updates can be
handl ed (e.g. new virus definitions for anti-virus
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appl i cation bl ocks, such that for XM defined
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et mpLising the st ei v, a_.con

envljeg lcl)e|5’e nclaﬂsa PRiyd ARt tglﬁPgﬁf u%’ﬁ%lﬁ’ﬁr f@‘fegfee H&eew%%er{cﬁe

lasom a ed c ntent_ handl er; uestl ng the associ at ed
inclugine 2 feterFRAg °8"?t“15'sfpﬁ etcﬂ’étei“et@@ lfice, the reference

i ncl.uding a reference |ocation for the cont ent

harRitaping ghscontenhandles a9@nt ent handl er; and

processing the content using the set of instructions of the content handler.

2. The method according to claim 1, wherein the content handler is selected from the
group comprising content dependent and content with terminal type dependent.

3. The method according to claim 2 further comprising the step of referencing the
content handler by one of two modes, a first of the modes being directly within the
content, a second of the modes being indirectly through a schema of the structured
definition language.

4. The method according to claim 3 further comprising the step of checking on a
terminal for the location of the reference location of either remote or local.

5. The method according to claim 4, wherein the reference further includes a

reference name.



processing the content using the set of instructions
of the content handler. 2. The nethod according to
claiml1l, wherein the content handler is selected from
the group conprising content dependent and content
with term nal type dependent. 3. The nethod according
to claim2 further conprisépg the step of referencing
the content handl er by ong" of two nodes, a first of
the nodes being directly within the content, a second
of | alell A of the
& ot ARETSTR el LBl 5 ihorkn ¥ gHAkhcE naE R Theonil
cQt di o,clai.m.3 further conprising the step of
}mm®%€g&ghg@%%”ggc MM nal for the location of the
reference .| ocation of.either renote or local. .5 ~The
7. rretTﬁ‘S 8’%&’9&"‘&? 58 {1 claim 3 yvhereinthe sef HP’PH%UCPQP% iRhedes
further includes a reference nane. 21 6. The net hod
Platipemaiedr A SRS cl ai m 5, wherein the reference nane of
the content handler is included in the content. 7.
8. Thdhawethed agerdingito glaing 3cwherein he sehef imstructines Beludef
instructions includes platformneutral script. 8. The
envinginmentispecifioreddeg to claim 3, wherein the set of
instructions includes environnment specific code. 9.
9. Thaheedeltod aacsdingitd) flain® 20k Bdrein Zhe 16RBINET thpd Recletled iR the
type is selected fromthe group conprising wreless

groupRonpRising Rereldst B6YiSkR\ahE Sdred HByicdhe net hod according to
claim?2, wherein the content includes a data format

03 OBl T

he “net according to ¢
seleted R0 AL gR8) 2bibAgns. YBEEOBTE HTML, and WAV.
11.  The method according to claim 2, wherein a mode of obtaining the content

handler is remotely.

12. The method according to claim 2, wherein a mode of obtaining the content
handler is locally.

13. The method according to claim 2, wherein a mode of obtaining the content
handler is push to demand from a remote server.

14.  The method according to claim 2, wherein the language is based on XML.

15.  The method according to claim 2 further comprising the step of implementing a
service framework for providing service functionality to the interact with the content
handler.

16.  The method according to claim 15, wherein the service framework is shared

between a plurality of the content handlers and their corresponding application programs.



handl er is renotely. 12. The nethod according to claim
2, wherein a node of obtaining the content handler is
| ocally. 13. The nmethod according to claim 2, wherein
a node of obtaining the content handler is push to
demand froma renote server. 14. The nethod accordi ng
to claim2, wherein the | anguage i s based on XM.. 15.
The nethod according to cle#am 2 further conprising the
step of inplenmenting a service framework for

previ di servi.ce functionality.to the interact wih
17. ) 3 BioRA RS aRRG o A A6 kel ety e eme i incfices
claim 15, wherein the service franework is shared .
Serviset %g]"é’FF%efmﬁ'P PR CERPIHS RbARRIGRILANagES 2 dapdlenidator,
correspondi ng application prograns. 22 17. The nethod
3 PIVEEORIBE AGnIssT.@ ommuBcatipghemanager, BScHplipiemseter, apdaor k
i ncludes services selected fromthe group conpri sing;
persisteng@pRinagat.i on manager, a handler validator, a
provi si oni ng nmanager, a conmuni cati ons nmanager, a
18. scThpinethot acg@irding to claingl 1A further soraprisipethegiep @€ the ptSuisioning
The nethod according to claim 17 further conprising

manb§R pSdvidin®hpplisetict sréphlifiefices'PoN@ABlindd Manté Pcessing using
application programinterfaces for enabling dynamc

the InRGERSdRG. USi ng the content handlers. 19. The net hod
according to claim4 further conprising the step of

534 L 040 L 0 0
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fralr]:egvaog? (\Z{H{'lé( te ; %\gi gIIGdS a _I?etwork server.
20.  The method according to claim 16, wherein_the service framework provides a
service selected from the group comprising; content handler look-up, content handler
downloading, content handler deleting, and content handler suspending.
21. A method for enabling the dynamic processing of a generic content expressed in a
structured definition language using an associated content handler, the content handler
having a set of ipstructions suitable for processing the content, the method comprising the
steps of:

preparing a content envelope to include the content;

inserting a reference to the associated content handler in the content envelope, the
reference including a reference location for the content handler; and

making available the content handler for being accessed by the reference;

wherein once obtained, the set of instructions is used to process the content.



service selected fromthe group conprising; content
handl er | ook-up, content handler downl oadi ng, content
handl er del eting, and content handl er suspendi ng. 21.
A net hod for enabling the dynam c processing of a
generic content expressed in a structured definition
| anguage usi ng an associ ated content handler, the
content handler having a 8&t of instructions suitable
for processing the content, the nethod conprising the
rin ) nte t envel ope to jinclude the

2.¢ ﬂnﬁ%&&? 3 afeire BL Eherein b $mEes hengierss wected from
content handl er in the content envel ope, the

the gropp FOMMPIASIGEqniRNt depeadens pad eeritent vateTpiRalitpe dependent.
content handl er; and meki ng avail abl e the content

23. haridieanethaskacherding ta cloirn 22 dutther comprisife therstep:of refhreneing the
once obtained, the set of instructions is used to

confenbmadker b ene;:onﬁﬂnerrnodeﬁ,aa firRQof thdrmoted teirp dicsealy aiithéh the
claim 21, wherein the content handler is selected from

conteht a gécduid of higRfiddeh Being aifiretdy Bediph dethendd\6F B9 S@ired
with termnal type dependent. 23. The nmethod accordi ng

deﬁhﬂmﬁh@gmg?ez further conprising the step of referencing
the content handler by one of two nDdes a first. of
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heckj ng .t he | f th f
A LR S e M SR
accordlng to claim24, wherein the reference further

refefsREF B¥BS a reference name. 26. The method accor di ng

to claim25, wherein the reference nanme of the content
26. The method according to claim 25, wherein the reference name of the content

handler is included in the content.

27.  The method according to claim 23, wherein the set of instructions includes
platform neutral script.

28.  The method according to claim 23, wherein the set of instructions includes
environment specific code.

29.  The method according to claim 22, Wherein the terminal type is selected from the
group comprising wireless devices and wired devices.

30.  The method according to claim 22, wherein the conteﬂt includes a data format
selected from the group comprising; JPEG, GIF, HTML, and WAV.

31.  The method according to claim 22, wherein a mode of obtaining the content

handler is remotely.



handl er is included in the content. 27. The nethod
according to claim 23, wherein the set of instructions
includes platformneutral script. 28. The nethod
according to claim 23, wherein the set of instructions
i ncludes environnment specific code. 29. The net hod
according to claim?22, wherein the termnal type is
selected fromthe group céfprising wreless devices
and wi red devices. 30. The nethod according to claim

22, wherein the.content jncludes a data. faqrmt
32. ¢ o TRIBHE0T SHAPTIE 1 TATD 220 BHES: oSS b aTeing the popfent
Pd,MAV. 31. The nethod according to claim22, wherein
hana eRisdacaly: obt ai ning the content handler is renotely.
24 32. The nethod according to claim?22, wherein a
33. npdEhegnetbed adearding torrdaimP3t whereintramedeeef dbiaihing lid gonted.
The net hod according to claim?22, wherein a node of
handlst &ipwsintp dénmnddiruneatemottigendrer i s push to demand from
a renote server. 34. The nethod according to claim 22,
34.wheTle methddadcariinpweldin Rawhetedtheldnguadfe.is Bired 68 MM,
according to claim 22 further conprising the step of
35.1 Nt EHeAfiéthdDadbbiding @B &aﬁmzqsnﬁér%eﬁpﬁgihg HRS st Mhidtdng with
service functionality to the availabl e content
a s%@gﬁ%cw%&(ﬁr é?d@l Jgﬂﬂiceatﬁﬁﬁcfoghlﬂg 1d the Qﬂaﬁh«? (l‘,SOntent handler.
wherein the service Tranework i s Share bet ween a
pl I L 2 content..handl er.s and. their .
36.co lrjir:}gelsdﬁ%t}rgo | %cgc Bg%?ﬁ t|(2)cct<%ﬁ"|no?’r? ’ EYB%IS‘Pa SeIViSg .%a‘fqﬁ’g’oﬂia’ls shaged
accordi ng, t | ai m 36, erejn the service franework
betyVgen EE‘gtYs‘grt@? gopdent g?‘é’@%\% an4 ﬁ?‘sahc?lﬁ%spa?%ﬂ apRJiFptiospragrams.
anfﬂppligﬁiion manager., a hand| er valj dator, ‘
37. ¢ method according to claim 36, wherein the service framework includes

services selected from the group comprising; an application manager, a handler validator,
a provisioning manager, a communications manager, a script interpreter, and a
persistence manager.

38.  The method accofding to claim 37 further comprising the step of the provisioning
manager providing application program interfaces for enabling dynamic processing using
the content handlers.

39.  The method according to claim 24 further comprising the step of obtaining the
content handler selected from the group comprising from a processing framework of the
terminal and from a network server.

40.  The method according to claim 36, wherein the service framework provides a
service selected from the group comprising; content handler look-up, content handler

downloading, content handler deleting, and content handler suspending.



a provisioning manager, a conmuni cati ons nmanager, a
script interpreter, and a persistence manager. 38.
The nethod according to claim 37 further conprising
the step of the provisioning nmanager providing
application programinterfaces for enabling dynamc
processing using the content handlers. 39. The net hod
according to claim24 further conprising the step of
obtaining the content handler selected fromthe group

41.COMRIL iR f{)jxr cgl}i'aﬂuc%ﬁg gf‘o §§SE1% ol JBOBWOL K Ot thg??ﬁ? instructured

term na roma ver.
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nt ent handl er, Iook up, content handl er

Sult&%&ﬁa?‘%&mg Biept: e ferrel §aMPEFAgG, and cont ent
handl er suspending. 25 41. Atermnal for dynamcally
pr o%%f@grSﬁ@gaﬂag&wk for gessivinga eontmeé seelprerinduding thetcontent
definition | anguage usi ng an associ ated cont ent

andrpengEfrence tathieragsagiatedicoofent lmsdieyict i ons  sui tabl e for
processing the content, the term nal conprising: a
pr ocregeéstigg ﬁrroraln’&vupefaﬁfr@ in the frein¢ivbek for EQRESR ﬂ@dﬁé@dcﬁh@&i
including the content and a reference to t

conges hariddéreding Gl Rférertta Wt ffsrece RAHSTEA | ﬂgmeﬁgé‘h eference
operating in the framework for requesting th

loc&fond6r fhk 86ntestdh&RE, handl er using the reference t he
reference configuréd to include a reference | ocation
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I ; and a processing nodul e for processrng t he
hMQ%ﬁ?Ent using the set of instructions of the

a processing module for processing the content using the set of instructions of the
content handler.
42. A computer program product for dynamically processing a generic content
expressed in a structured definition language using an associated content handler having a
set of instructions suitable for processing the content, the computer program product
comprising:

a computer readable medium;

a requesting module stored on the computer readable medium for operating in a
runtime environment, the requesting module for requesting the associated content handler
using the reference, the reference configured to include a reference location for fhe
content handler;

a provisioning module stored on the computer readable medium for operating in

the runtime environment for obtaining the content handler; and



content handler. 42. A conputer program product for
dynam cally processing a generic content expressed in
a structured definition |anguage using an associ at ed
content handler having a set of instructions suitable
for processing the content, the conputer program
product conprising: a conputer readable nmedium a
requesti ng nodul e stored or& he conmput er readabl e
medi um for operating in a runtinme environnent, the

req [ l.e for .requesti.ng the oci ated .

Cont BRlecRihd RO o Bled' G A Py B R BbiRsing o
onfigured to.include eference | ocation for the

corﬁ%rﬁtuéﬁ‘g thcaﬁ?gf’@tn,smﬁmﬁ? it ??Rﬂtﬁ’é%ﬂ?fhﬁﬂ e stored on the

conput er readabl e nedium for operating in the runtine

envi ronnent for obtaining the content handler; and 26

a processing nodul e coupled to the provisioning nodul e

for processing the content using the set of
instructions of the content handl er.



