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 term nals in use

t oday, such as nobile tel ephones; PDAs with wreless conmunication

- capabilities, personal conputers, self service kiosks and two- way pagers.
Sof tware applications which run on thgse termnals increase their utility.
For exanple, a nobile phone may include an application which retrieves the
weat her for a range of cities, or a PDA may include an application that
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processing to the term nals, devel oping and nmai ntai ni ng data processing
capabi | i Badkgrawhd software applications remains a difficult and

ti me-consum ng task. Extended Markup Languages, such as XM., have becone a
standard for presenting, formatting and exchangi ng generic data. Being
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example, a mobile phone may include an application which refrieves the weather for a

range of cities, or a PDA may include an application that allows a user to shop for
groceries. These software applications take advantage of the connectivity to a network in
order to provide timely and useful services to -users. However, dus to the restrictéd
resources of some terminals, énd the complexity of delivering large amounts of data for
processing to the terminals, developing and maintaining data processing capabilifies of

software applications remains a difficult and ﬁme-consuming task,

Extended Markup Languages, spch 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 interféces. 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).



the termnal will not recognize the format that the data is represented in,
and therefore the ,user of the termnal may be required to sel ect or
obtain the appropriate Application Program A further disadvantage of
current data formats is that an ol der version of an Application Program
may not recognize an updated data format, thereby resulting in the
inability of the ol der application vegysion to process or display the
updat ed data. Systens and nmethods of dynam c processing of data content are
di scl osed herein to obviate or mtigate the above presented di sadvant ages.
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| Data can be stored in a wide variety of formats, an.d it 1s recognized that not all
terminals have the resources for storing the appropriate Application Program for
processing and/or viewing the data as definedina particﬁlar 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 appfopriate 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 te 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.



and/ or code. A nethod for dynam cally processing a generic content
expressed in a structured definition |anguage using an associ ated cont ent
handl er having a set of instructions suitable for processing the content
is provided, the nethod conprising the steps of: receiving a content
envel ope including the content and a reference to the associated content
handl er; requesting the associated coptent handl er using the reference, the
reference including a reference | ocation for the content handl er; obtaining
the content handler; and processing the content using the set of
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handl er in the content envel ope, the reference including a reference
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handl er fQr being accessed by the reference; wherein once obtained, the set
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processing a generic content expressed in a structured definition |anguage
usi ng arfheseet intredionsof da cottantdiaedlch alicrigsteucsiohs fn botbreuetinoBipt SUi t abl e
for processing the content is further disclosed, the termnal conprising: a
pr ocessiang/dricadeevwor k for receiving a content envel ope including the content
and a reference to the associated content handl er; a requesting nodul e
operating in the framework for requesting the associated content handl er
using the reference, the reference configured to include a reference
pocation for ABRucaRbRNnahRfl Ghoodtindd et 0LEM JBHULE PRELALLAY 1N the

framework for obtaining the tent an

definition language using an associated content handier having a set of instructions

suitable for prgcessing the content is provided, the method comprising the steps of:
receiving a content envelope including the content and a reference to the associated
content handler; requesting the associated content handler 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 conient, 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



processi ng nodul e for processing the content using the set of instructions
of the content handler. A conputer program product for dynamcally
processing a generic content expressed in a structured definition |anguage
usi ng an associ ated content handl er having a set of instructions suitable
for processing the content is also provided, the conmputer program product
conprising: a conputer readable nediyn1 a requesting nodule stored on the
conput er readable medium for operating in a runtinme environnment, the
requesting nodule for requesting the associated content handler using the
referen f 3 1 L. tion for
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nodul e for processing the content using the set of instructions of the
content handler. Brief Description O The Drawi ngs These and ot her
features will beconme nore apparent in the follow ng detailed description
i n which reféiemiealifer pariqaly PrEcwpisch 8ETE caMEeXBTeaiR iy Strygtered n:
Figure 1 is a block diagramof a network system Figure 2 is a block

di agr amiefinitormjlengrage usisg aik ambcigikd Fongemtehandler Figug @5 ofingimactivngr ocessi ng
framewor k of the device of Figure 2; Figure 4 is a content envel ope of
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Figure 6 is a workflow for processing of generic content of Figure 5.
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conprises a plurality of termnals 100

reference to the associated content handler; a requesting module operating in the
framework for requesting the associated content handler using the reference, the
referénce configured fo include a reference loéaﬁon for the content handler; a
provisioning module operating in the framework for obtaining the content handler; and a
processing module for processing the content using the set of instrﬁcﬁons of the content

handler.

A computer program product for dynamigally processing a generic content
expressed in a structured definition langnage usmg an associafed content haﬁdler having a
set of instructions suitable for processing the content is also provided, the computer
program product comprising: a computer readable medium; ﬁ requesting module stored
on the computer readable medium for operating in a runtime enviromnént, the requesiing
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 compuier readable medium for operating in the runtime environment for



for interacting wwth one or nore handler information servers 110 accessed
by a handler server 106, via a coupled Wde Area Network (WAN) 104 such as
but not limted to the Internet. These generic term nals 100 can be any
suitable termnal such as but not limted to wired devices such as
personal conputers 116, wrel ess devices 101, PDAs, self- service kiosks
~and the |like. The server 106 provides access to content handlers 107

t hrough nessages 105 including a reference nane 122 (I D) of the requested
handl er 107.. Information for the handler 107 can be obtained by the server
106 f r QipkAhink MheéciBint RihdlESmdQpraddsing Aeodalesdoapled & ME@yévddsnihge capability
of the term nal 100 to handl e g processing of an application content 120,
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such as he associ ated handl er 107. The handler 107 coul d
ei t her be generlc (content dependent) or speC|aI|zed (content and term nal
100- dependent). The application content 120 could be retrieved locally

(t er m retieflB6sciptioa ) Ty Diawings, renot e server 106. Alternatively, the
renmote server 106 could push the content 120 on denmand to the term nal

100. It is rexeeshdSBet BatreXMill bERRIELSO Spafthyinaefotvaiiy d&tdfeda Struct ured
definition | anguage that can be used to defpl ne the content 120. O her
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reference ID 122, and a handler reference location 124. It is noted that
t he envelopan§m¢4RWﬂQW$Eﬂ@ﬁ@k@?@fE@EﬁtB to the handl er 107. The handl er

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 & plurality of terminals 100

fof 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 fhe
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 ldosks and the like. The server 106 provides access to conient 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



107 can be resident locally or externally as dictated by circunstance.
Further, the system 10 can also have a gateway server 112 for connecting
the desktop termnals 116 via a Local Area Network (LAN) 114 to the server
106. Further, the system 10 can have a wreless network 102 for connecting
the wireless devices 101 to the WAN 104. It is recognized that other
termnals and conputers (not shown) cogld be connected to the server 106
via the WAN 104 and associ ated networks ot her than as shown in Figure 1. 7
The generic termnals 100, wreless devices 101 and personal conputers 116
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via the network 104 and to coordinate the requestslresponse nessages 105
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sone i-npl enentations, can support the tra ers 107 in
t he Internet Mail Extensions (MIME), It is firrther recognized that the system 10 can be

suitable to any range of XML-defined contents 120 to be used in conjunction with

terminals 100 that may be limited in terms of connectivity, memory and/or storage.

The terminal 100 has a processing framework 206 (see Figure 2) for processing a
received XML envelope 118 (or uthér structured language) containing the embedded
content 120, the content handler referénce 1D 122, and a handler refc;re;lce location 124.
It is noted that the envelope 118 contains this reference to the handier 107. The handler
107 can be resident locally or externally as dictated by circumstance. Further, the system
10 can also 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. Ttis
TECO gnizéd that other terminals and computers (not shown) could be conmected to the

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



request s/ response nessages 105 between term nals 100 and external systens,
which are connected to the network 104. The network 104 nay al so support
voi ce conmruni cation for tel ephone calls between the termnals 100 and
termnals which are external to the network 104. A wireless data

transm ssion protocol can be used by the wireless network 102, such as but
not limted to DataTAC, GPRS or CDVA. 8 Referring again to Figure 2, the
terminals 100 al so have a user interface 202, coupled to the term na
infrastructure 204 by connection 222, to facilitate interaction with a

user (not shown) |nte face. 202 .c 1 nore user i nput
devi cesThSERIFNG ST S Wfrﬁ]ief e w( & ]a&(ﬂﬁli%% }ZQPJDE’%% %gﬁ%gilpad a

trackwheel, a stylus, a nouse, a mcro d t he, user., out devi ce
such ash%rﬁaft_mf@ftﬁdééﬁs estﬁ%‘}‘alawglf‘?frth%saagﬁgﬁi@?%c“yf %P'ﬁlé tB?%etﬁ%%kss t ouch
‘sensitive, then the displ { can al so be used as the user %L%?tg devi ce as
cont r ol 2] 104, IflRef thersystan 10 wilkheseaftorche sefereg Ao aythe nglewrk 104 L% e 202 i s

enpl oyed by the user of the termnal 100 to coordinate the
r equest gile@s piabieityeh sageogninsithaderd 65:d bemultinle syruere G419, $8EOFj gure 1)
as enployed by the processing framework 206. Referring again to Figure 2,

oper at i gt ffe fhiltBiohbNee s¢BQrsi 196and bl ®coudy be bembined, if deaired. nf r ast r uct ur e
204. The term nal infrastructure 204 includes the conputer processor 208
and the associ ated nenory nodul e 210. The conputer processor 208

mani pul @eﬁ\gngpg rAR@iation of the network interface 200, the user interface
202 and amewor k 206 of the comrunication term nal 100 by executing
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communication terminals. The terminals 100 include a network connection interface
200, such as a wireless transceiver or 2 wired network interface card or a modem,
éoupled via connection 2 18 10 a terminal infrastructure 204. The connection interface
200 is connectable during operation of the terminals 100 to the network 104, such as fo
the wireless network 102 by, for example, RF links (se.e Figure 1), which enables the
 terminals 100 to communicate with each other and with external systems (such as thé
server 106 - see Figure 1) via the network 104 and to coordinate the réquests/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 suppott voice communication
for telephone 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.



medi um 212 coupled to the processor 208 for providing instructions to the
processor for | oadinglupdating client application prograns 107. The
conput er readable nmedium 212 9 can include hardware and/or software such
as, by way of exanple only, magnetic disks, nagnetic tape, optically
readabl e nedi um such as CD/DVD ROMS, and nenory cards. |In each case, the
conput er readabl e nedium 212 may takg the formof a small disk, floppy

di skette, cassette, hard disk drive, solid state nenory card, or RAM
provided in the nmenory nodule. 210. It should be noted that the above

i sted exanpl e conputer readable nmediuns 212 can be used either alone or

i n conbi nation. Processing Franework Referring to Figures 2 and 3, a client

runtime envi R@féﬂ’i’:&;]aéaﬁl B18%Ird 8 Anb¥ertafitils TH0SRSSMOY ubdranBMRid00206. The
framewor k 206 of t

e termnal 100 is coupled to the infrastructure 204 by
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of the pracessor and associ ate rating systemo € Infrastructure
204. The client. runti envi ro, of .the.term.nals 100 i r.ef erably
capabl e *&f* (’é‘gﬁg?‘gﬁ' njguf% e teﬁ%% c&?é%‘ﬂ?ﬁlen%necqr e Y5h lprFiu? g%l%aﬁ progr ans
(not shown) on the term nal Further, specifi unctions of the client
runt i me SEHAS Bmﬁmﬁﬁéﬁ%@’&ﬁ%&eyg r&%{?ﬁb@%%ﬁvﬁ 15§38 dch as but not

limted to service framework 304 support for |anguage, coordinating nmenory
al | ocat imswse, aenigesphprrendfan aegs aput dovieepush e oD sereen isplay andiersa

coordi nati ng graphics on an output device of the termnals 100 and

provi di speakerc déhe stxeen &rtouaibjcasitivep thearthe displap saealsclreussd pp thetuiserg
files/libraries. Exanples of the runtime environnments inplemented by the

t er m nakgpul Q8icedr donrtblistEbysihie ferainabinifrasmictulei20i | The er Coenne 202lguage
Runtinme (CLR) by Mcrosoft and Java Runtinme Environnment (JRE) by Sun

M cr osy &h@fByed b9 the user of the terminal 100 to coordinate the requests/response message

messages 1b5- over the system 10 (see Figure 1) as employed by the processing

framework 206.

Referring again to Figure 2, operation of the terminal 100 is enabled by the

terminal infrastmcture 204. The terminal infrastructure 204 includes thg computer
| processor 208 and thé 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
land/or special purpose processots (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



The processing framework 206 provides ability to dynam cally nanage the
Content Handl ers 107. Specific actions of the franmework 206 can i ncl ude
handl er nmanagenent functions such as but not limted to: determning the
handl er 107 . required for the Content 120; | ookup of the handler 107 on the
termnal 100 or via the network 104; downl oadi ng the handler 107 fromthe
specified reference location 124 if needed; and renoving or otherw se
suspendi ng/ cachi ng handl ers 107 no | onger required by the termnal 100.
The processing framework 206 nmanages the content handl er 107 provisioning,.
retrievi ngn awhide Bandwiregni/opsoftvee sndhtasBy wEY b SRIBIY o ief#knal 100.
The framework 206 al so supports the hg%I 2* 107 execu 1%&@6&%21@%%'0' i cation
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process the .generic Content 120 using the associate " The
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associ at ed ndler 107 is no |onger required for its operations. The.

f r amewor R 3E’S&ualstzﬂa%ﬁanhfcmsgﬂmtgﬁ@bm@cmﬂna@iqme memory 210 of the
term nal infrastructure 204 occupied by the no | onger useful Content
Handl er 107 (such as in the case of an application programupgrade). In
the environnments with centralized nanagenent of the terminals 100 is being
enf or cedPré¢eessing Bonpovake space), a central server (not shown) could

initiate rerm#%% of ?gﬁm etf %iﬂdl er 107 on the termnals 100. 11
Referring aga SFOIREes32 apg, & alispt uwiine opyiEeRsIEH is providedhy freovi de

eneric . .
9 7 processing framework 206. Thé framework 206 of the terminal 100 is coupled to the

| infrastructure 204 by the connecﬁon 220 and is an interface to the terminal 100
ﬁ:nctioﬁality of the processor 208 and associated operating system of the infrastruciure
204. The client runtime environment of the terminals 100 is preferably capabie of
generating, hosting and executing client application programs (not showmn) on the
terminal 100. Further, specific functions of the client rantime environment can include 2

_variety of functionality such as but not linﬁted to service framework 304 support for
language, coordinating merﬁory allocation, networking, management of déta during /O

‘operations, coordinating graphics on an oufput device of the terminals 100 and providing
access to core object oriented classes and supporting files/libraries. Examples of the

- Tuntime environmgnts implemented by the terminals 100 can include such as but not
Iimited to Common Language Runtime (CLR) by Microsoft and Java Runtime

Environment (JRE) by Sun Microsystems.



service framework 304 functionality as part of, or separate from the
application program 107 and can include, without limtation, an
Application Manager 306, a Handler Validator 314, a Provisioning Manager
308, a Communi cation Service 316, a Script Interpreter 312, and a

Per si stence Manager. O her services (not shown) can include a presentation
service, an access service and a utiljinty service. It is recognised that
separate service functionality can be shared by a plurality of application
prograns and handlers 107. Referring again to Figure 3, the comunication

service 316 NBRAHEEsHANRERbWIIII06 OHIBSBIHE BPiBalSmAfiQe #Rd the servers
106, 110 via the netiﬁvxggr]k 104, inclﬂadi ng thetga ablﬁl{i ty ty(s)mfe ?:h renotely

stored. CﬁBﬁt@ﬁFH&ﬁﬂi&f&' ]S séggiﬁgg%ﬂot%g ugfh%m 2866 l:é{dﬁ?frélﬁ? pifRoer 310

al l ows the content handl e locally store e menory nodul e

210. The ovisionin n 08 .4m es, t he. prowvi sionin f the content
handl er Sm%ﬁ%%h(%ﬁt%cgg Pé;?un%g %g:’buﬁx&glnng%ﬁg nthan %%‘6%9&5? &7%8‘? ng can

i nclude staring, ri evi ng,, downl oadj ng_and r.e ing handl ers_107 on the
t er m nal Pofgﬁj 8&5@5@@ IQOGI‘C“Pé’g&?g}a\Fqﬁ@r g(g}d""?@&é?rﬁl?ﬂq)shﬁgf”élt{;b WHEd handl ers
107 fromthe server 106, 110 and |ocally stored handlers 107 fromthe
storage 4% dopploading Fhethﬁédlﬁ?W@?‘Bﬁh@@eﬁ%ﬁ%&‘é@m{’&ﬂocm 134 ¥nesdashsi bl e for
provi ding APls (application programinterfaces) to the applications for
enabl i ngaufimemeving oeotherstisesyspéndingicabhing henders %7 oo loreepieguisaihy the r equest ,
as further described bel ow The Application Manager 306 can be used to

i nt eract temnidlal 1e user interface 202 (see Figure 2), manages application
lifetime, etc. The Application 12 Manager 306 can al so provide interfaces
that the applications can use to request services, such as |oading the
Content Handl gr 107 for the Content 120. The Handl er Validator 314 can be
used for seculhggrofesging framework 2Q5mensiges the contenichandlen 107 previsioningnt 120

downl oaded  to the term nal and protect the user fromrogue scripts (such
as but nesirigving anddemoyving frgglethy runtime environment of the terminal 100. The

framework 206 also supports the handler 107 execution. The application program
requests the Processing Framework 206 to handle or otherwise process the generic
Content 120 using the associated handler 107 . The framework 206 is capable 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 é.pplicaﬁon program could aiso notify the
framework 206 when the Comtent 120 processing is completed and the associated handier
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 ceniral server (not shown) could initiate removal of obsolete

handler 107 on the ferminals 100.



The Script Interpreter 312 can be used to run the content handl er 107
script/code. APl to provision for manipul ation of content handlers 107 can
be avail able through the Script Interpreter 312. The Script Interpreter
312 broadly is designed to execute a set of instructions. Such
instructions can be encoded in any specified programm ng and/or scripting
| anguage; further, instructions couldlbe in a conpiled or partially
conpiled form (e.g., Java bytecode). is recogni zed that other
configurations of the processing franemork 206 with respective services
306, 308, 310, 312, 314, 316 for inplenenting the application 107
adapt ati on can be ot her than shomn as desired Further, it is recognized

t hat the fra of t per af i S f t he term nal
i nfrastructur %ﬁg%%lﬁt%gﬁ 01:58 ?53 ilﬁlﬁw?lg( 66@%@ %878 Ehvel ope
118 cont ai ns %Qe 4% , the ref%£ence na 122 of . the associ ated
cont ent GG BFEGHOR A GuaghsY 6 R b Ob ST TPY BPPHCGHIPIEREP t he
content handl er 107 ocaIIy or renotely. The Content 120 could represent a
vari ety HY sndca insfudgayith %élﬁmaaorbml&mhcmwlb@aaae&%é\%@ﬁlegcr eens (e.g.
XHTM.) , (ﬁkgcatlon data (e.g. gane levels), wrel ess nessages

(emai | / SX@idam)3 14,00 Provisivaing Memngeniisl i c@oinonsicatibeS@uict 816, AR iphr apped in
t he envel ope 118 contains either the direct or the indirect (e.g. such as
t hr ough Idrpreteh8id and efPersistec Managee. 0Dthed saviappmopshoahpcahdnclGans ent

Handl ers 107. Exanple data formats of the data are jPEG G F, HIM., WAV

files, Fpresdhtaietisévicel £ acobssROwits 204 hetility Revicef It ivepBinised nddkahapas!l d be
feasible. The Content Reference contains references to type and | ocati on

of the Cop{igftunbiddiliff cah®é. sharg%hg ?ﬁ!rélﬂty o gﬁl?dlﬁor} chantd ghdi5i XM
Schema definition to |dent|fy a typ for the a5500|ate Cont ent
Handl er {87. In further terns, the Content Handler 107 is coupled to the
content envel ope 118 :

Referring again to Figure 3, the communication service 316 manages connectivity
between the terminals 100 and the servers 106, 110 via the network 104, including the
ability to fetch remotely stored content handlers 107 as required. The persistence
manager 310 allows the content handlers 107 to be locally stored in the memory module
210Q. The provisioning manager 308 manages the provisioning of the content handlers
107 on the terminal 100. Content handler 107 provisioniilg can include storing,
retrieving, downloading and remoﬁn-g handiers 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 pfovisioning manager 308
can be responsible for providing APIs (application program interfaces) to the applications
for enabling dynamic requesting of the handlers 107 OF TEmOve 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



via the reference | ocation 124 and the correspondi ng reference nane 122.
The handl er 107 represents a set of instructions (i.e. code and/or script)
to handl e or otherw se process the Content 120. The instruction set can be
inplemented in a platformneutral script (such as but not limted to
ECMAScri pt, FAX, etc.) or as environment-specific code conponents for

i npl enentation in the native runtineggnvironnent of the processing
framework 206 (such as but not limt to C, C+, etc.). The content handl er
107 al so can be considered as an appropriate Application Programfor

et osohianeny oFicat HERpItde1Birrich R e Pl baloliit Littalla kR 12,
s dentoThAIRGRE R Rl At 571 0% Ao FaPisnt 120" e Hrodib e gfi B o o

Cont ent Handl ers. The content handl ers_ 107, can he accessed.via djfferent
dynani c CPRbg BgFdiBResurity T9RsoNsanigI captralghe velifily of fhesopizat f%j)e 225t er i nal
100 specific. The Processing Framework 206 is capable of retrieving the
cont ent ihthedbnsringl @ané petest thyaner e rogwe scrigds fuplbas bip pobligitpd wWisisemhi ng t he
requi red handler 107 fromthe specified |ocation 124. The required Handl er
107 f or The&cphintemprett? B1 2acuat tictused oat teacontunt hendien d0T saripd/code. 14PI i f f er ent
ways: directly within the Content; or indirectly using a docunent schena

- 1 ef er engrovidies Gira@hasiatioh bE sSentemesdlbrr1 00 RhabaingatlbehrbagidiheSerigi07 can

i nclude such as but not limted to direct reference, and indirect

ref er enqgrersief 312 Bl Sé?ﬁghle?ﬁﬁtepgiﬁ}é%oaﬂ}qS datefto &lguigRel @pe 118 can

contain pointers/tags ( e handl er reference nane 122 ID) to the

appli Catiﬁs%%ﬁs&qeduéﬁmsﬂacﬁ&@ga&% @9%%@%&;@&%@%@&%@&%@5 ndat a. For

exanpl e, a user receives video on the ot have

h i.red ol i.€e.. 1he. hand| er . her ef or. he vid
e (onvaroucRadbEs tin: bR c et oo B et Flaid Bl o] Kiftfe it ¥ o

referen 22,124 r ir . )
erere C(g.sg., ava bytecoéc%. tIthig recte)grlﬁlzede t%at other configurations of the processing

framework 206 with respective services 306, 308, 310, 312, 314, 316 for implementing
the application 107 adaptation can be other than shown, as desired. Further, it is
recognized that the framework 206 can be part of the operating system of the terminal

infrastructure 204.

-Content Envelope

Referring to Figure 4, &16 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. Thé Content 120 could 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



player. In the case of the direct reference, the follow ng exanple XM
document shows the |ocation 124 and name 122 in bold. For exanple, the XM
document has a predefined child elenent handler that specifies type,
version, and |ocation of the Content Handler 107 associated with this
docunent. XM Docunent <?xml version=1.0"?> <eventU pdat exmni

ns: xsi ="http://ww. w3. org/ 2001 /XNLSdenaainstance" . .

xsi : noNanespaceSchenalLocat i cn= exanpl'€0. xm "> <event> <title>Dog Sl edding
Racescltitle> <location>Banff, Al bertac/location> <date>2004-01-21 <date>

<det ai | sSCHEGKATFERIAINTS ExambR\AN fsﬁ@g%g{mfgﬁm ard g@ﬁjgﬁi%‘pé@?mv

<URI >ht t p: // www. dogr aces. cont handi er vent . > n>1. 3</ vers

o he e _of Lndire r ef er ence,
the 1ol I o meb ¥EIBIR SherBood B 0GB Mo Be ikl e e on 124’
defi ned ¢ file i.n bold. For exa , Lhe . docunent specifies the
Cont ent. PR SR et obBat itfemiie TR Breteltor o bonoiHinlle 16711 ©

Optionally, Content 120 could use an XML Schema definition to identify a URI and type

for the associated Content Handler 107.

In further terms, the Content Handler 107 is coupled to the content envelope 118
via the reference location 124 and the corresponding reference name 122, The handler
107 represents a set of instructions (i.e. code and/or script) to handle or otherwise process
the Content 120, The instruction set can be implemented in a platform-neutral script
(such as but not limited to ECMAScript, B4X, etc.) or as environinent—speciﬁc code
components for implementation in the native runtime environment of the processing
framework 206 (such as but not limited to C, C+, etc.). The content handler 107 also can
be consideréd 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 hetwork 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



approach can elimnate the Content Handl er reference name 122 inside the

XML  docunent but requires an extra step downl oadi ng the additional schema

file. XML Schema cxsd: schema xm ns: xsd='http://ww. w3. oro/ 2001/ XM_Schena'

xm ns:handler=" http://ww.do(iraces.com schema/ handl ers/vl 0'>

<xsd: el ement nane="event Updat e" type="EventNotification"/> <)sd:conpl exType

name="Event Noti fi cati on"> <xsd:seq%gnce> <xsd: el enent nane="event"

type="Event" m nCccurs="1" maxQccurs="5"/> 4xsd: sequence>

4xsd: conpl exType> xsd: conpl exType nanme=' Event"> <xsd: sequence>

<xsd: el = 1t | B = Stringal ge : ame="| ocati on"
@?&%ﬁ 'R’I nigéﬁ ;Ilgédﬂif )??gmg ?hg%n%e?le ot tllgdn%gﬂ{I ﬁsq(u%é 61 Rh SR BHemA

typg:"i( nment nanme="date pe-"xsd: date"/ >

<xsd: el epent nane='".det al,l s" t =" xsd. st rdng” :

S conmpaseTa et ke maRSer SR o dlers SYPERIBANEDGRT g5
<event Updat exm,ns: xs "httpJ/ www. \W3,.or g/ 2001/ X henp- i ns "

ol S oDt ok AL o SHReE e LRSS BB TSP D iy s Tb el BASS:

pod

The data of the envelope 118 can contain pointers/tags (i.e. thc handler reference
pame 122 D) to _the applications/code/script used to manage or otherwise process the
data. For example, a user receives video file on the terminal 100 but does not have the
required player (i.. 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"7>
<gventUpdatexmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:noNamespaceSchemal.ocation="example0.xml"> ‘
<event> T
<title>Dog Sledding Races</iitie>
<lacation=>Banff, Alberta<ficcation=
<giate>2004-01-21</date>
<details>DEC1 2</details>
</event>
<handler>
<type>E4X</type>
<URI>http:/iwww.dograces.com/handlers/NewEvent.es</URI>
<version>1.3</version>

_ </handier>
<feventUpdate>



<title>Dog Sl eddi ng Races</title> <l|ocation>Banff, Al berta4l ocation>

<dat €>2004- 01- 21 </ date> <deta il s>DECl24detal | s> </event> </event Updat e>
It is recognized that structured definition | anguage docunents and schema
files can be used other than described above, if desired. Processing of
Generic Content The system 10 describes capability to dynamcally retrieve
the associ ated Content Handler 107 quired to process the Content 120
(such as XM.) once it has been 16 presented for processing on the term nal
100. The Content Handl er reference associated wth the content 120 is

enbedded in HtIBRFSHIBe Bllrdot 9MBhQD thelibBowiy KuiMBlMIPIE dodemesi ated with a
particul ar group of data of the contai ned nmessage. This approach can

suppor t sﬂaw@ﬁgg:dm&vh%d1ermc P daQL A0 ix‘gé?@ﬁﬁl@iﬂ L{mﬁ; Fof edafaid %{)er

recogni zed t a varitety of structure I'nition ['anguages “‘can be used,
such as HTM t.he Cont ent ndl er 107

, and. C . PLOVI Si oni ng_ of
on the fer n‘idr?g?mﬁ]&(fp%%%%%e ﬁgﬁ%ﬁguand%%hgﬁg?gf%?ms@egmﬁ THEET Bhsis as the
dat f th tent .120 i s processed by the fr Welg 0 In a wirel ess
e ﬁv ?r 8 n ﬁ‘Bﬂ'ioe a@ﬁgﬁng{ilpgmﬁg thy cff{})‘tfg'ﬁﬁﬁcﬁgrtf&%%@é"eéﬁa@ggg H&f“ﬁl tﬁ?}é S(?"gd pr ocessor

power, the ability to provision _on denmand and renpve no _|onger required
handl er SogiReIE dubisquiresanxira sisp dewnlepdiag thpaiditiopabasberaniilst t he appli cati on
programon the term nal 100, the programrequests the Processing Framework

206 to handl e new Content 120. The program could have obtained this

cont ent XMIgSchgna o] | ows, such as but not linmited to:
<xsd:schema  xmins:xsd="htip:{iwww.w3.0rg/2001/ XML Schema’
xmins:handler="http:/iwww.dograces.com/schema/handlers/vl_ 0>
<xsd:element name="eventUpdate" type="EveniNotification"/~
<xsd:complexType name="EventNotification">
<xsdisequences> )
<xsd:element name="event" type="Event" minCccurs="1" maxOccurs="5">
</xsd:seguence>
<fxsd:complexType>
<xsd:complexType name="Event">
<xsd:sequence>
<xsd:element name="titie" type="xsd:string"/>
=<xsd:element name="jocation" type="xsd:siring"/>
<xsd:element name="date" type="xsd:date"/>
<xsd:element name="delalls" type="xst:string"/>-
</xsd:seguence>
<fxsd:complexType>
<fxsd:schema>

XML Document
<?xmi version="1.0"?>
<gventUpdatexmins:xsi="http://www.w3.org/200 1/ XMLS chema-~instance”
xst:noNamespaceSchemal.ocation="exampiet.xm!*>
<event>
<iitie>Dog Stedding Races</titie>
<location=Banff, Alberta</location>
<date>2004-01-21</date>
<deiails>DEC12</detalls>
</event>
<feventUpdate>

It is recognized that structured definition language documents and schema files

£

than described above, if desired.

can be used other
" Processing of Generic Content
The system 10 describes capability to dynamically reirieve the associated Content

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



downl oaded fromthe server 106 according to user request or application
| ogi c; pushed to the termnal 100 by the application server 110 (e.qg.
channel update, event notification); or |oaded fromthe |ocal application
store (when retrieving | oosely coupled content 120 - e.g. user reached a
new gane |level). Referring to Figures 4, 5 and 6, operation 500 of the
system 10 begins with the envel ope 8 being received 502 by the term nal
100. The content 120 with handler reference. is passed to the processing
framewor k 206 of the term nal 100, including such as the application
manager I%Q&t@ﬁ?p oG &3)% tzﬂﬁigapﬂid. Old Gl R IALELer ARG AR 04 the
R ent “handl er 1 % Indicated 1nt

speci fitT con e content 120 fromthe

L.

provi si onj 17 er ,308...The provi sk oni ng, nanage )¢ ecks 506 if
Phe s petithitteeomisiia) wepinced if 0% BERASIAE OB IR M8 REr oo, " he
speci fied handl er 107 .,i s passed. bac 0 the | i cat,i,an manager 306.

Ot her wi 880c1afge Vﬁﬂ‘(ﬁ/?%f“ﬂﬁ"frr%"'ﬁi’é%g@@rol%§%%c IE%}H@E‘E‘ESSQ% ’hB? DEEAFE °f downl oad
or otherw se obtain 508 the specified content handl er 107 fromthe handler
server swdoidynamic medwiaritk mwuatiqusand qxtepsibality) It i further reeqegizsd H9d2t hat t he
handl er server 106 can be a dedi cated handl er repository/database, and/or
can havearigty of sirotured defmiticdieegudgendandaded, sheh as26MLs FidMIn gndiifdffer 308
passes 510 the content handler 107 back to the application nanager 306.
The appkice @rivdsionng afte (Gnt Hemdlpr (Yemdthe tomipd 00@sm Bellntiled cont ent 120
using the handler interpreter 312 for running the handler 107 set of

| nst r uciPNRgicklly, 8n aSf hédd Hafs hOthe GeElQf th&xR R4 1 DistpRecai@dByake | Nt er pret er
312 provides foor the processed data to be displayed and/ or otherw se

nmani pul ﬁtaﬁgm%}ﬁ%gfz I:% Q%eﬁ?éndiﬁ%lfrfeﬁ@&ﬁra%%z@@g{z Shall S8radof sPadaahd

infrastructure see Figure of the termnal 160. e above
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variati (ngsuired bandlers 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 refrieving Toosely 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 100. The content 120 with handler
| reference is passed to the processing framework 206 of the termsinal 100, including such
as the application manager 306 (see Figurs 3). The application manager 306 requests 504

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



are within the scope of the application. It is recognized that structured
definition |anguages other than XM. can be used, as well as a plurality of
different termnals, such as PCs, PDA' s, kiosks, nobile devices. The
termnals 100 can be deployed on wired and/or wreless network topol ogies.
For exanple, it is recognised that inplenentation of the content handlers
can be perfornmed by a requesting nndgge operating in the framewrk for
requesting the associ ated content handl er using the reference, a
provi si oning nodul e operating in the framework for obtaining the content

handl er; 8 I: i : sing the
oot of | a0t THPEACRRHASmEI S04 Glocll S HID-LHE hadlTbT IS DY

avai l able .on.the ternin 1 as. Ssoft e h war e r .a nbi nati on

t her eof .ToREH L £15* 'e:"aglgég'e,%ostoh esﬂ}%ctlé%llaﬁﬂe?ﬁgé H”I‘S%fdg’aﬁkté’&ge applicable to
a wi de range . of generj rm nals 100, .and correspondi ng applications

(i ncl udiaﬁgg%fmﬁ%%g‘%?re’f!ébﬁeé ChYse ?W%Wﬁ@%?g&ﬂﬁﬂ%gﬁs al%go, by exanpl e.

Operational efficiencies could be achieved when the nethod 500 is applied
t 0 nobi IREceEsiniosiaraload or ohgrviseohipin H08 tke snepiied cowart handier HE¥fom deni nal s
100 such as occasional connectivity, limted nenory and storage, limted
screen rhaafllepsarear d 06 wadhonetivoghl MasenEipureUd e Itdf rachgniggdsthairthd Barcldan pr ovi de
the ability of the termnal 100 to handl e generic content 120. For

exanpl e,semlee h0Gicandewelcingtet hatdler repoyitotyfutatake, Xn¥lot cadlisve iatcekd® envel ope
118 has been received fromthe server 106, the application provisioned on
t he ter ramal &@Qd@ﬁﬂoﬂﬁ%@@%ﬁﬁ@nﬁ@ﬁhﬁ%&réb@pﬁ%l@‘fthé@c?ntérﬁhaﬂﬂ&cfass this
data.. For a browser, the ability to | oad m scel |l aneous XM. processi ng

Pl ugi ns @ GRIAE thebBpitbatibh ﬁfaﬁ%ée’i‘@@ﬁ.“‘i‘h&){ Rafn I%Magé%l@m@ng@g%&g@ro?he

execution) can be advantageouS. The system 10 can also pro
d i 18R/ ' |-ow I f
cont ent F3in B2kl 130 ok ARl il 1o Bk HEARIPRSy O

set of instructions (i.e. script and/or code). Executing the handler interpreter 312

=

provides for the processed data to be displayed and/or otherwise manipulated 514 by the
user interface 202 and/or the terminal infrastructure 204 (see Figure 3) of the terminal

100.

The above description ;elates to one or more exemplary systems and methods.
Many variations will be apparent to those knowledgeable in the field, and 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 handlgrs 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



specific client environnent (e.g. wireless device 101) to be downl oaded on
demand after the content 120 has been | oaded on the runtine environnment of
the device 101. The system 10 can al so provide for dynam c extension of

exi sting application prograns by allow ng application devel opers to
program hookup "stubs" (enpty handlers 107) to 19 plug-in future
application extensions. Wen additiofpgl functionality is devel oped external
to the application, the hookup could be replaced with a "redirector" script
t hat enabl es application extensions. The system 10 can al so provide for
dynam ¢ ptesessinginogull f6qRb&Bling the@ahiest usMIEhe isét oTeRiheSths 3P el BafehPn updat es
can be handled (e.g. new virus definitions for anti-virus apps). The

system HaaRi PSOmRIALS K8 SMIA £ bt 1 RyRLAYHSE BBg, and dynari ¢

nodi fication of application blocks, suc or XM definé€d applications
thi s meghani ] m c application provisioning and dynam c
nndificatloﬁﬁggggg%%%?%g@¥%%%%ﬁocks based on the user action or new

dat a/ opti ons avail abl e beconmi ng available. The system 10 can al so provide
for efficient storage managenent for limted termnals 100, wherein the
ability to prpvisiqgn en needed and cl ear space by renoving_ _application
dat a/ bl ocks d%éﬁ%?f@l&ﬂ}gh%‘@aﬁleﬁww&@ 28l ansthod 2 arg arplicebly éxa wideaangeni t ed
environment. Thé system 10 can al so provi de dynam c execution of

ser ver - | ¥figepgricdgmpbaln 104 sad serresnending appdicatiorsdinichdingt ahrowsény daalingor k

envi ronment of the data content manager provisioning can be applied to
bot h wi reidh predessing of ewsertt 3 POy ygpxesple2 Mpetitminabefiiciedciasdoablbd avhiethydani cal | y
processi ng generic content expressed in an extensible nmarkup | anguage
(XM.) orwhenvthe micnd 500 iaipbliediodrotikacrniifgls WOT Qlue 36 apgarmyliinngtsia\drc e
configured to inplenent the steps of: receiving a content envel ope

i ncl udi ngessMrmtRid BT sudh s Sock8b@) @bER ot Pty MrdRARdndr§dnd storage, limited

screen real estate, and/or high latency. Use of the system 10 can provide the ability of the
terminal 100 to handle generic content 120, For example, when discovering that a new
type of XML data in the envelope 118 has been received from the server 106, the
application provisioned on the terminal 100 can download the appropriate handler 107 to
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 environment (e.g. wireless device 101) to be downloaded on demand after

_ the content 120 has been loaded on the runtime-emdromnez;t of the device 101. The
system 10 can also provide for &ynamic extension of existing application programs by

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



content handl er, the content handl er conprising a set of instructions for
processing the XM. content; wherein the content handler is content and
term nal type dependent; wherein the reference further includes a

ref erence name; wherein the reference name of the content handler is
included in the content; checking on a termnal for the |ocation of the
reference as either renote or |ocal; . referencing the content handl er
indirectly through a schema of the X@Q; requesting the content handl er
using the reference, the reference including a reference |location for the
cont ent ; : Usl ' ruct i Oof.. t tent handl er
to proc Jggg'%g&'gﬁ/ﬁﬁ@gn?%ﬂ%téﬂgﬁn%ﬁgh%ﬁ%%%&%&g ilglrc g&%&%i B dgf %:8%’ ?Xt‘:fﬂ)?gr ein the
set of instructions j.ncludes platform npeutral script. 3., The t hod
accordiﬂﬁﬁﬁ%a ?W?H?w%ﬂ i9 gpﬁﬁrgg?cﬁﬁwﬁaéﬁﬁﬂﬁ?ﬁ:n§mﬂﬁ5Wﬁ§B§Hgbnvironnent
specific code, 4. The method according to claim1, wherein_the content
handl er 3PRUFAROD SFEHORT Jrheaystsa B can alsgpagdds e dynasmic versioping /rentsad
according to claim 1, wherein the content handler is retrieved froma

| ocal stundatys, Wirreiniseless apfiiation vpdsdeseadediandied (e nawmists dehwitienn t he
content handler. is pushed to the |ocal storage |ocation froma renote
server . ffrafiheimedipell Becpsteni( chmalsd prowide yiahdiesppliosiun @ovigiohing St ep of

i npl enenting a service franmework for providing service functionality to

t he i nt emddyniinidmbdi€cation o Aiplichesiobietks, ich tBat fAITEMIRIFREd agHiRaAbRg t O
claim7, wherein the service franework i s shared

this mechanism could allow dynamic application provisiouing and dynamic modification
of application blocks based on the user action or new data/options available bécoming
available. The system 10 can also provide for efficient storage management for limited
ferminals 100, wherein the ability to provision when needed and cleaf space by removing
application data/blocks dynamically can provide significant advantages in a limited
environment. The system 10 can also provide dynamic execution of server-initiated push
operations. It is recognized that the network environment of the data content manager

provisioning can be applied to both wired and wireless topologies.



between a plurality of the content handl ers and their correspondi ng
application prograns. 9. The nethod according to claim8, wherein the
service framework includes services selected fromthe group consisting of:
an application manager, a handler validator, a provisioning mnager, a
communi cati ons nmanager, a script intergweter, and a persistence manager.
10. The nmethod according to claim9 further conprising the step of the
provi si &ainmg nanager providing application programinterfaces for enabling
dynam c processing using the content handlers. 11. The method according to
claim8, wherein the service framework provides a at |east one of a

cont ent hhandl eh mesindd fpp dyramicalivt prioaersing geneinconignhexpressed oman extadsiple

del et ,
Lo ol a m ity tidibe AL 65 o SHERRIAMLERG Ufie, e wirlaRs 2B fefic! o
content tramnﬂgwted$@inaﬂeledntbbreeﬁephef’ a processing framework of the t er mi nal

or net work. Wg(’ﬂ:ontéﬁt ‘{@L R a3hisnp rtctts réhéu%%éfo%’ﬁ%ffo%%‘té’tg of

gener|c confent presse Ie R K up | anguage using a
conput i ng deV|@ettartbnlﬂargiﬂredheocanmtehemlef tdempsisiogsaoset 9 epetrucmgnaa feont ent

envel ope i ncl r@et M C&W(e%‘t for transmssion to a recipient;
inserting ar arenc Fo an associ ated content handler in the content

envel ope, the whwsindne cortentl andieo isprantsink gne teseinabtype depenstent.ons f or
processing thﬁﬁﬁ%lnctf?@teq@rrenc%fuﬁithepﬁlﬁlh%?E‘?é’f%r%nbé‘ﬁlahﬂg' ng a reference

| ocation for cont en erein the content handler is content
and term nal depeeiddne referahes pame ohtheraghteng handlénis inelided ircihegosteat; r ef er ence

name; wher eicfedidify &ifl RiriHaPd M0 Btich M tRPIMG O A EHNBF rentotd BFlokgied 1 n the

content;
referencing the content handier indirectly through a schema of the XML,

requesting the content handler using the reference, the reference including a
reference location for the content handler; and

using the set of instructions of the content handler to process the XML content.

2. The method according to claim 1, wherein the set of instructions includes platform

neutral script.

3. The method according to claim 1, wherein the set of instructions includes

environment specific code.

4. The method according to claim 1, wherein the content handler is retrieved from a

remote storage location.

5. The method according to claim 1, wherein the content handler is retrieved from a

local storage location.

6. The method according to claim 5, wherein the content handler is pushed to the

local storage location from a remote server.

7. The method according to claim 1 further comprising the step of implementing a
service framework for providing service functionality to the interact with the content

handler.



checking on a termnal for the location of the reference as either renote
or local; referencing the content handler indirectly through a schema of
the XM.; making the content handl er avail able for access by the recipient;
and transmtting the content envelope to the recipient. 22 14. The net hod
according to claim13, wherein the set2iof instructions includes platform
neutral script. 15. The nethod according to claim 13, wherein the set of

i nstructifns iThel midhed epsardioartenelaispdcivhateindbie. sergee framawarkdel shaeast di ng

o cl al mikuediMELi gy GancBaERnahARA £1d indir BBAEsRNB AhbkaioR pRbor D! €

st orage Ioca I on according to ¢ a m 13, wherein the content
handl er is nmade available on a local storage |location. 18. The net hod

according to ol ?ﬁre]d?od %e&ﬁing foh%la?rﬂn@e%erﬁrpqhérsér\ﬁcé)q%ﬂ%&l@ Iﬁ&]ﬁ’de§ ocal

storage | ocation oma renoteé server. termnal for dynamcally
processi ragnacesenelected cloom ethe @rfappmaﬂnm Oénaneaﬂﬂjﬁ%ﬂolﬂl mapadue harderage

(XM) US'\@%&& ﬁsﬁgﬁé‘laﬁtﬁghe Cg&ma ﬂ{hqﬁﬁéatl@ﬁé’ hXaferS 8 lscft intbréteH Ghbiens

sui tabl e processi ng nt ent termnal ~conprising a computer

r eadabl e pergistened mehagiirng i nstructi ons which, when executed by the
termnal, provide the termnal with: a processing framework for receiving
a content envel ope including the content and a reference to the associ ated
cont ent htndl efhe miathodiascendingclornizint 9 further épmipgsing e plep f dhe eravisipaing

dependente, e el Rird S B4R SiHaSalt nldiBked R kdBinhak 7Y 9868 Ring

wherein t renc cont ent ncl uded i n"the
cont ent : the content handlers.

11. The method according to claim 8, wherein the service framework provides a at
least one of a content handler look-up, content handler downloading, content handler

deleting, or content handler suspending service.

12. The method according to claim 1 further comprising the step of initiating obtaining
of the content handler selected by either a processing framework of the terminal or a

network server.

13. A method for enabling the dynamic processing of generic content expressed in an
extensible markup language (XML) using a computing device configured to implement
the steps of:
preparing a content envelope including the XML content for transmission to a
recipient;
inserting a reference to an associated content handler in the content envelope, the
content handler comprising a set of instructions for processing the XML content
and the reference including a reference location for the content handler,
wherein the content handler is content and terminal dependent;
wherein the reference further includes a reference name;
wherein the reference name of the content handler is included in the content;
checking on a terminal for the location of the reference as either remote or local;
referencing the content handler indirectly through a schema of the XML,
making the content handler available for access by the recipient; and
transmitting the content envelope to the recipient.



a requesting nodul e operating in the framework for checking on a term nal
for the location of the reference as either renote or | ocal and requesting
the associated 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 faoanmework for referencing the content
handler indirectly through the XM. schema and obtai ni ng the content

handl er; tnd arhsr owdwsi agcardinalte elaim Pdoadesein the heet cofninelictions HeclydRs set

i nst r# ol‘?r'ﬂshe?x frafddfiot cOntent handler. 23 20. A conputer program product
for dyna Y procesglng generic content expressed in an extensible
mar kup Ianguage (XM.), the conputer program product conprising: a conputer

readabl e g hﬁw‘é’tﬁnkgjl u&%r&ﬁ?ttﬁe&lsm 1132 WHePGR Sk NGt | SramBIAGtong QRcitigsel Vi ng

a content enve ope | ding The content and a reference to an

associ at exvironmentisphefieitede. t he content handler conprising a set of
instructions for processing the XML content; wherein the content handler is
content and term nal dependent; wherein the reference further includes a

r ef er encelBhanetherhethed acediding 6 eleismda, whersindhe caetepiansier inaade ayailagle

i ncl uded J.n, Ferh‘?otggfﬁ?%létlocati%nr equesting nodule for operating in a runtine
environnent, the re nodul e for checking on a termnal for the

| ocation of the reference as either renote or local and for requesting the

content hand! Sfnetbda LBeotifh 8 BARR 13! ffer rernqh@n:sm%ﬁt (ficldr @ el boailaBie) ude 2

reference location tor t nt ent hal a provisioning nodul e for
r ef er enciang lohel storegelocatemd| er i ndi rectly through the XM_. schema and
operating in the runtime environnent for obtaining the content

18. The method according to claim 17, wherein the content handler is pushed to the

local storage location from a remote server.

19. A terminal for dynamically processing a generic content expressed in an
extensible markup language (XML) using an associated content handler having a set of
instructions suitable for processing the content, the terminal comprising a computer
readable medium including instructions which, when executed by the terminal, provide
the terminal with:

a processing framework for receiving a content envelope including the content and a
reference to the associated content handler;
wherein the content handler is content and terminal dependent;
wherein the reference further includes a reference name;
wherein the reference name of the content handler is included in the content;

a requesting module operating in the framework for checking on a terminal for the
location of the reference as either remote or local and requesting the associated
content handler using the reference, the reference configured to include a
reference location for the content handler;

a provisioning module operating in the framework for referencing the content handler
indirectly through the XML schema and obtaining the content handler; and

a processing module for processing the content using the set of instructions of the
content handler.



handl er; and a processing nodul e coupled to the provisioning nodule for
processing the content wusing the set of instructions of the content
handl er.

23

20. A computer program product for dynamically processing generic content
expressed in an extensible markup language (XML), the computer program product
comprising:

a computer readable medium having stored thereon:

a processing framework for receiving a content envelope including the XML
content and a reference to an associated content handler, the content handler
comprising a set of instructions for processing the XML content;
wherein the content handler is content and terminal dependent;
wherein the reference further includes a reference name;
wherein the reference name of the content handler is included in the content;

a requesting module for operating in a runtime environment, the requesting
module for checking on a terminal for the location of the reference as either
remote or local and for requesting the content handler using the reference, the
reference configured to include a reference location for the content handler;

a provisioning module for referencing the content handler indirectly through the XML
schema and operating in the runtime environment for obtaining the content
handler; and

a processing module coupled to the provisioning module for processing the content
using the set of instructions of the content handler.



