SYSTEM AND METHOD OF BUI LDI NG W RELESS COVPONENT APPLI CATI ONS BACKGROUND
This application relates generally to wireless comuni cati on and
specifically to software for nobil e conmmuni cation devi ces. There is a
continually increasing nunber of nobile comunication devices in use today,
such as nobil e tel ephones, PDAs with wi rel ess comuni cati on capabilities,
and two-wa agers. Software applications which run on these nobile
communi Y SBRVAYP MSTHRE QE SUILAING WIRELESS GRMPONENT APPLIGARIONS phone
may i nclude an application which retrieves 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 nobility of
t hese dBACHGRQUNDconnectivity to a wirel ess network in order to provide
timely and useful services to users, regardless of where the users are.
However, dueltimpphetiveeddiéstiradallyas oittleasoinuiivbiidtand opeviithlpah ksisarépyYi ces,
and the conplexity of delivering data wirelessly to a nobile comrunicati.on
devi ce, mdeiloaprga66f davaee appl i cations for nobil e comruni cati ons devi ces
remains a difficult and time-consum ng task. Currently, nobile
conmuni cat i OfheRAY b 68 inakIS QAR fel &‘mm&xﬁﬁflﬁatwn_td@vi\@ésqn w& Buges

ave

t hrough Internet based Browsers ‘and/or native applications. Browse

the advapt ag8omle DBHHY L BRALIREY St S5, Bh@hd 2 ;s for a
vari ety of di ?f eer eﬁfgkﬂggﬁ?ces, gﬁ?&%asgg a %Ilﬁga \‘}gﬁﬁf"%g%%%?h‘?{e‘%"u‘@ ﬁp%é}spages
(screenggdefini ti.0ns | f.rom Veéb Service .whi.ch hipders.the -

per si st%ﬂ%&%#ptpggz{@n%%%@?ﬂﬁ%% ﬁhﬁse ogﬁggorn%lg l?atlﬂnﬁﬁWfff’?é’?cr%ﬁS%ﬁ'ﬁ\fé&ﬁ{“ﬁge of
Browserg is that the screens are.rendered at runti.nme, which can be resource
Pt enet (8 SR P s R R R S SP R buie R tlidraterBY arbisea
specifically for the t of nmohile device, thereby providing a relatively
optimi z%tg’lté%’pqriagm BAY fﬂgﬁ‘af«‘ aprpdration dept F‘ﬁm’fﬁ WG%W\FK?R)WH&?PWW%r ., native
applications haye di sadvantages of not being platformindependent, thereby
necessi 1APEEPP Reatigs aicosivaniteesd thamabiliy ef thesesiosives avfl cotneckviivdo appl i cat i on,
as well as being relatively large in size, thereby taxing the nenory

r esour c¥¥eleF nefetlpistsirdes @iprevide timelyrant eseful sppyides Wtvisem, rdgvdbspé e dled
experience with programm ng | anguages such as Java and C++ to construct

t hese hesets apo Hlewevet dugeo thepéstricatd revsrceTbignebilesomnnaatife kedpgs| argiahd on
prograns that can be run on web service clients having a wide variety of
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devi ce resources. _ Systens and net hods discl osed herein provide a
conponedpplibisedfonppbil € ainRihi@fivhy QAT embRs QRUHAIERAinE-ddnSahife fls | €ast
sone of the above presented di sadvant ages. SUMVARY Current

application prograns are not adaptable to be run on clients having a w de
variety of runtime environnents, and can undesirably consume too nuch of

nobi | e devi QRieRER WBAS corBnBNE IR dB¥iesAl: %@EF&Q@‘EO‘ Bhhnfify Hflem};[ !Y"}%g have a

di sadvant age of requesti ng pages (screen nitrons in roma Wb
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further disadvantage o rowsers is t SCreens are Fed at
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si ze, her eby. t axi he menory _resources of the nobile device. Contrary
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with wireless conponent applications is provided. The system conprises
conponeHBTARITS 18 Hiaf e sorppils @re rendseqstas netimowhick cadiresuratitorsideWaties,  whi ch
conmmuni cate with a web service via a wireless network ‘and the Internet. The
conponent applications conprise one or nore data conponents, presentation
conponents, and/or nessage conponents, which are witten in a structured
definition | anguage such as XM. code. The conponent applications can
further conprise workflow conponents which contain a series of instructions
such as witten in a subset of ECMAScript, and can be enbedded in the XM
code in sone inplenentations. A nethod of building wreless conponent
applications is also provided. The nmethod conprises steps of creating data
conponents, creating presentation conponents, and creating nessage
conponents. The data, presentation, and nmessage conponents can be witten
in XM in sone inplenentations. The nmethod further conprises tying together
the data, presentation, and nessage conmponents with



wor kf | ow conponents witten as a set of instruction in a progranmmi ng

| anguage such as subset of ECMAScri pt. Accordingly, a nethod of
Interacting with a web service by a nobile comuni cation device over a
network is provided. The nethod conprises the steps of: receiving a request
networ k message for establishing conmunication between the web service and
t he communi cati on device; sending in response to the request network
messagépalicebensdaenthe apishiagsef heinggevdorafspasiicaldly fogths tynewt slopilg deyfice.
conponents, a first set of the components having descriptors expressed in a
st r uct dkasebydediding & mhatively gntimyized appligation porekns & eath upiéme envionaetts  bei ng
expressed as a serires of instructions, the conponents being configured for
provi sitbrvemer, hativa appiibtione hevewlisadvamiagts affnot hdngomianfurmi iodupemienytheradg t 0
produce an executabl e version of the conponent application program

conf i gukcasgtatihgthd dw ezt 6f nwttipie bér€ibhs ffthd daec\wpPlica6n aC®¢ll whigdigy N
execution of the executable version provides for a subsequent exchange of

i nf or matlk@RLOMEeE id B, DREBP Kikehy\Benol/ReoWRE: endnellaRrdict.NRurgRAMUNI cati on
devi ce. Al so disclosed is a nobile comunication device configured for
i nter acabbWtsay@erveﬁPa@ﬁa@re%peﬂeh& @tw@@gﬁﬁﬁm§1§ngﬁ%&gumsqma@hqover sion

of a conponent application programincluding a prurality of conponents. The
devi ce GOTRE &S had H8H ififiyd h@fiohd! %gre & d Qea FRSbRdalich uérlagraﬁq@ Biat &ndevi ce
including a processor and an  assocl ated nmenory fof  executing the executable
versi on; ser,. [.nterf. I .the.device infrastructure having an

g)’g 1 SP%Lh ) pervice Cll?l%gpgvglgé}il \grgdetvgn-%ty G Y env1r(<3:8nrﬁ%{1}%ia8 et as hwn%q,'a the

i nput vice an ou conttgure or ation

executaQ%F %ersio ron Wi ﬁlgss transcei ver coupled to the device
i nf r ast THER ?Oé‘S'ﬁWH 086’?;1“105 Tt &0 F I SHuni cating with the network; and a

runti me environment for coordinating execution of the executable version
for configuring the device as a web client of the web service, the runtine
environment configured for interaction with a first set of the conponents
havi ng descPyiemy Edangihads disgloped herobt pravide p eemproenifiessdonplictiigtiage and a
second 36korfMent Q%b?ﬁ%?@ﬂﬂ%a’%e Q?éa@t%oﬁ%%?ﬁé%ﬁ&egﬁes@nté&&ﬂ fdﬁrm?c& gsnstructions;
wherein the execution of the executable versiaon prOV|ées o% a subsequent
exchange of information over the network between the web service and the
conmuni cati on device over the network. A conmput er program product for
confi gl BUMMARYDbi | e comuni cation device for interacting over a network
with a web service using an executabl e version of a conponent application
i ncl udi ng a Quhwitabplicatiaf progrme akniosadaptabldd Befundnitnseoingheide oaxy) er
program product conprises: a conputer readable nmedium- a runtine

envi r onTewitiniEReirnSnB! &d QR uhdBirMRIsbGHe 108 AdRRLEMBBIM AL Ssomeey di nati ng
execution of the executable version for configuring the device as a web

cli ent mbwidearwaR asibmionrodrhie tﬂavmae%iﬁmfagaaﬁ@&uemg L9 @ edrOT
interaction with a first set of the conponents having deScriptors expressed
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bei ng expressed as a series of Instructions; e executiron of the

execut veyr sl vi des r.a su ent exchange of. information over
The-netuseie” B RLRERER oL Bl Rl G MR e B ARG P Bl B Ve Y e
net wor k, Al so discl d herein is a server caonfiqured for providing a
b sern Berep S pRas e (N e drt e risais SRS R ot i evitabbver a
network. The server conprises: a network interface for receiving a_request
net wor KTPRIYES ek Bavedisay aniaget it PrineR ptErmyadsperdent Mershepesai@ivehand t he
comuni cat i~on devi ce; a conponent application programcoupled to the

net wor KIEY HERIRGA B ltids veEsdons o 1 sAme arpbigries, %SOW?IE%‘ hewguelativ B kSIS sage,

t he conponent application programincluding a plurality of conponents, a
first set of the conponents having descriptors expressed in a structured
definition | anguage and a second set of the conponents being expressed as a
series of instructions, the conponents being configured for provisioning by
a runtime environment of the communi cation device to produce an executable
version of the conponent application programconfiguring the device as a
web client of the web service; wherein execution of the executable version
provi des for a subsequent exchange of information over the network between
the web service and the comruni cation devi ce. There is al so

provi ded a nobil e conmmuni cation devicezconfigured for interacting over a
network with a web service using an executable version of a .conponent
application programincluding a plurality of conponents. The device
conprises; an infrastructure nmeans for operating the nobile device to
execute the executabl e version; a user interface neans coupled to the
infrastructure nmeans configured for conmunication with the executable



These and other features will becone nore apparent in the follow ng

detail ed description in which reference is made to the appended draw ngs
wherein: Figure 1 is a block diagramof a communication system Figure 2 is
a bl ock diagram of a nobile comunication device of Figure 1; Figure 3 is a
bl ock di agram of a conponent application programof Figure 2; Figure 4 is a
bl ock diagramillustrating an exanpl e conponent application of Figure 3;

Fi gure %efg@ taxipg thganearory fepquices phithe mybie devidso foatrartii ewentpppheatinir el ess
conponent application of Figure 3; Figure 6 is a flowhart of a nethod for
conmuniRERETAMY alsitie efbaldibgwning somnunivetngwitly wireesfcofponantapplicdfioguise 7 shows
an exanpl e method of inplementing the conponent application program of

Fi gur e 189videdg ihe sBteshamsprises aontphaent eptdingtions whichegecnfe dnnmpdtdigent i ng t he
conponent application programof Figure 3; and Figure 9 is a bl ock diagram
of a fuotinemiatangiviveqwhidheomherbizeteafithkd Web Rrdoe VRESHIREREI N ork and the

Internet. The component applications comprise one or more data cormponents, presentation
components, and/or message components, which are written in a structured definition language
such as XML code. The component applications can further comprise workflow components
which contain a series of instructions such as written in a subsetiof ECMAScript, and can be
embedded in the XML code in some implementations. A method of building wireless
component applications is also provided. The method comprises steps of creating data
components, creating presentation components, and creating message components. The data,
presentation, and message components can be written in XML in some implementations. The
method further comprises tying together the data, presentation, and message components with

workflow components written as a set of instruction in a programming language such as subset of

ECMASeript.

Accordingly, a method of interacting with a web service by a mobile communication
device over a network is provided. The method coniprises the steps of: receiving a request
network message for establishing communication between the web service and the
communication device; sending in response to the request network message a component
application program including a plurality of components, a first set of the components having

descriptors expressed in a structured definition language and a second set of the components



Net wor k System Referring to Figure 1, a network system 10 conpri ses
nobi | e conmuni cati on devices 100 for interacting with one or nore web
services provided by a web server 106 via a coupled wireless network 102
and the Internet 104. The devices 100 transmt and receive
request s/ response nessages 105, respectively, when in comrunication with
the web services of the web server 106. The devices 100 can operate as web
cl i ent PeBE ckpresspdbs Seerips efdrstiyptiansi thy camroners being eynfigwpd i erevesieaegay 105 in
the form of message header information and associ ated data content, for
exanpl e metpestingmenof the ceinmunigatpmaiduict toprodiicagn evedutabvlaiveralonlof thg f rom an
on-line nerchant. The web service is an exanple of a systemwi th which
cl i ent cappbhanadppdivatjon@Eoygeas c3fiZufisete Beder e a2yebelicdtlbéthesrabusaivixal | on devi ces
100 interact via the wireless network 102 and the Internet 104 in order to
provi devhetdin btegution If SRS ekedilabl hRrERNFRUNHEADE DfubERMEL SchifE of TPrARREages 105
sent between the communication devices 100 and the web service could
traver sfrefthe ARHSAARIWRA (RAIM LAl tHRReMMniMMiGiiesRavVert s the nessages 105
between the differing formats used by the devices 100 and the web servi ce.
For satisfying the appropriate requests/response nessages 105, the web
server 106 communi cates with an application server 110 t.hrough vari ous
prot ocol s g i T . AP I exposing
rel evant b&zsllécr#é]ssc isac’%?é(;iglt‘lg{b ?ﬂ%%%ﬁ?ga{tfggg F?;gérzl‘(fc’%g%ﬁ??gg?ﬁ%ﬁ&b 6’3%%;&%“% (see

| ication server 110

Fi , OV S| d he devi 100.. Th
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applic ion.sfryer 110 simlarly to caIIin? a nmethod on an object (or a
funct i &5y ineluding s prenginy & auRpatocialrd mamarnfor sxsepiingthe S¥FCPRRI§VERIOB02 can be
downl oaded/ up] oaded in relation to the application server 110, through the
messageseripsriigesonmed wdbsgsviee infstrugiure heNingat inputidevichendbavivges dad®. 1t is
further recogni zed that the devices 100 can communicate with one or nore
web seropafigiradier egmanaisation atitbdheagRotitade vosios erwisless fibcsiva colygediettinor ks
102, 104. It is also recognized that the devices 100 could be directly
coupl edlerige irtiestappire aalt doofigsel e canthificating evidghle bypaksiddg tohgmyeb servers
106, if desired. Server Environnent Referring to Figure I, the web
server chOiformicay fodl esortinfifgrertdution OPHE agR6tal10 Ferehdh Gor RRBaRGdh MkvidBEs ] | ent
application prograns 302 on the conmunication devices 100. Alternatively,

or in amddit@de tHeRehWoRi@EhY Atk @niBohni A SInYiSwad thr israbdde winf PEIBLL On
nmessages 105 provided by the client application prograns 302 executed on

the corgrunl &abbMhdRYine 8Ssclifdrs AbreRl Q%CMﬁﬂﬁog?ﬂgu ¢Qha §! %fgg&

appl i cation programs 302 executed on the comnication devices 100 The web
i ms 3C 6. whi ch

Ser Vi COelADGnlBHLACH A% B0l LALG:eS S%ﬁégfﬁgqggﬁssmgﬁ% BT pdg whic

can i nplenment an i1nter e expressea usi ervi Ces

Langua .egl st.er i n,Universal Discovery. Descrjption_and

| nt egr %? Fég\r?%%b{l Sr?prg‘rfll oo EBRRmIRT S ﬁ‘?@ng%‘%ﬁﬂéﬂn%@ S ﬁaéégﬂeégo% RVeET i ent
devi ces, 100 by .bei exposed qver, the Internet 104 through an appropriate
pr ot chpe ‘g%c#vé%e atnﬂghes‘f gricafon. devik qverthe prtgedcol (SOAP). In sone

i npl ementations, SOAP is a specification that defines the XM. format for

t he nessages 105, including a well-formed XM. fragnent encl osed i n SOAP

el ements. Qther parts of SOAP specify how to represent program data as XM
and how t oALFé?ElPB%AFmS@“HﬁO%hfW eoTHiigyE pgla mebiatammyrRrgpn dqtiesfor opt i onal

parts of SOAP are used to inplenent RPC.style applications where a SCAP

r eques t"iFBSIEREgY e DBty ok valln Yiep serded Usirtyl 2 ekenutableorersiana atdomppaamanet ers t o
pass to the function, is sent fromthe client device 100, and the server
106 returns the response nessage 105 with the results of the executed
function. SOAP al so supports docunent style applications where the SOAP
nmessage 105 is a wapper around an XM. docunent. A further optional part of
SOAP defines the HTTP binding (i.e. header), whereas sone SOAP

i npl enent ati ons support MSMQ MQ Series, SMIP, or TCP/IP transport
protocols. Alternatively, the web service nmay use ot her known conmuni cati on
protocol s, nmessage 105 formats, and the interface may be expressed in other
web services | anguages than described dbove. Accordingly, the services
supplied by the server 106 are utilized by the user of the devices 100 over
the network 102, 104. dient invironment Referring to Figure 2, the
conponent applications 302 are software applications which



can be witten, for exanple, in eXtensible Mrkup Language (XM.) and a
subset of ECMAScript, as described in Figure 3. XM. and ECMAScri pt are

st andar ds- based | anguages which all ow software devel opers to devel op the
conponent applications 302 in a portable and platformindependent way. The
conponent applications 302 are transmtted over-the-air via the wireless
network 102 and | oaded into a nenory nodule 210 of a device infrastructure
204. Al eppliefionvealyding deluabiyd nemponapip is forhir divslog@i2 Thayomputbqadgeanyi a a
serial connection, a USB connection, or a short-range wrel ess

comuni p@tina norsyriieem@umhteaﬁaadaale,meﬂﬂﬁu;m@m)m@m&mﬁmaitln&idamtstbl’éd a@nghe t he
devi ce 100. Once | oaded onto the nobile comunication device 100, the

conponesimpaypgpiréadatile orRaiuBEr evoaliexiag steetkidyofahCAORNIMBOVerdib R R veeuARS on the
nmobi | e communi cati on devi ce 100, which converts conmponent applications 302

i nt o nathie ievieOAe Wbl dhntl oF (IRXRBUER e De RREMRAGEMRRAL dofikied ﬂﬁYﬂthﬁctmn
infrastructure 204. Alternatively, the conponent applications 302 may be

execut e@jiRg ﬁmaét%etheqsﬁp&{ents%ﬁﬁ@&&&@;&%omx EDRla %&Eﬁdﬁé@@ gl e or ope

ating systemon the nobile com‘rum cation device 10 pr ovi des the

conponephf, %We@or@%@t d'ﬁheam \ﬁFS t%ﬁ%%&ﬂ%ss%@%%&; rr?\e?é]188 (i(;,‘]}a?f ‘%V r referred

to generica y by reference nu TBlgures 1

e cont B BN AL ‘ﬁfbieﬁﬁevf%*ée it Greriedioad ettt ?fem%%?o%qu%roﬁeﬁa“
Th I t t t 206 of th

dovi cost 0Pl R BE Y R tir oMY R QSen PN e KUt  ng ¢ ho.

client application programs 302 (which are in the formof conponent
applications - see Figure 3) on the device 100. Further, speC| fic functions
of the cli ent runtine environnent” 206 can include such as but'not limted
to support Alfagisqlosad herge is ¢ essyea penfigried forawoviding b web aerivisa forrmeractitig wigh
managenent of data during 1/O operations, coordinating graphics on an

out put %i@?’i’llﬁemﬁﬁﬂltnmﬂdlevaswmmwmmkpﬁ"mmedvem gomprisess: Hetworb interfiop gGt
oriented cl asses and supporting files/libraries. Exanples of the runtine
envi r oneesitisg 2 Guespétentnhedageyo tdublistestinaesniddion bawebnak wdB sgueha@s but not
limted to Conmon Language Runtinme (CLR) by Mcrosoft and Java Runtine

Envi r onthre némipdiREtion yleGue) aNbmposyisippiation progrand Sple@iaihe abtwodhintdiBice
envi ronment 206 of the devices 100 preferably supports the foll ow ng basic

funct i ofossdnding ih@sFoRst BaRd reBXREM ARk SrdRES NG nond G Rlch G pr I cation
prograns 302, such as but ngt limted cto% nﬁ;mr]olw%lgc opn%nl cations

capabi lintMdih®a §&M1t§"§§c%ﬁ&%§en%so 2 ﬁ{'s@ sét Iaieth%pmﬁﬁ{e}{% Zﬁﬁag? fies&ﬂ% %Q%Q%s &L e r 106

connected via the network Mties

by the HHRbuRY RBnikiBR 'fbtnﬁ!ga?}é 'al(f(?a &%%ryh%% &%{é go%ipoglgg% % én'%%&% %cg;jag‘%]?s‘erf arts for

Wb Services' outgol ng sages nessage He web
server sen t| on.or.o ut capabi.lities for Wb
Ser vi ce(?stqrﬁs;rggtﬁ)og F\st]é{pér'%\{sega{glggg%ﬁ%&(fﬁ%rs T U@fd YPOGR SR amERted

notifi Gal (l}oc%]nsmmcat gi Webt server 106 o% t he out ut devi ce; provi de
dat a stOF AGETERFARCN d8VieHoPERIPSHexeEtahle Yarsiame! taaﬁ%inwwe%tr?@pk@my nmodul e
210 (sec Figure.2). of the device 100; and provi de an execution

envir orﬁ?@g{?‘%f%?ﬁ 188 freserisy ot amghudlisat ofghe ‘E@tﬁeﬁii??at‘ihﬁ@“cﬁ?fé@éﬂl ohthef t he
application _conponents 400, 402, 404, 406 (see Figure 3) of the client
appl i cfFFIHE b%‘f@@ql@hgro wides for a subsequent exchange of information over the network between

the web service and the communication device.



Therefore, the native client termnal runtine environnment 206 provides an
interface for the client application prograns 302 and to the device 100, 116
functionality of the processor 208 and associ ated operating system of the
device infrastructure 204. The runtine environnment 206 preferably supplies
a controlled, secure and stable environnent on the device 100, in which the
conponent application prograns 302 execute. The runtinme environnent 206
provi si ons tTheredehismptavaled achollikeommpisatéant devikd @ontlifiPed B0 hterddifg overcy eat e
the actual web client specific for each respective device infrastructure
204 of jidmeokonithuanwedisteivediigC@sextOllabloersiun iof at doatpohial iagielication progfer ri ng
to Figures 1 and 2, the communication devices 100 are devices such as but

not | i nintRding @piﬁﬁlﬁtyl oF cHrEp QRABESo AR mplive; MAYFRBGMS nRAE FHopéraiiRdRe
comuni cation devices (see Figure 9). The devices 100 include a network

connect jgRIld deli8s H ISR uBME LxR0ut b1 8B 8 Sset ﬁa@é?ﬁx@@ﬂnk!ﬁ{s c&g@edqeaae iredstMicire
connection 218 to a device infrastruéture 204 he wirel ess transcei ver 200

i's connﬁ%@@(l},] ggx"éﬁ T&{}goﬂﬂl%i%ﬂo?l%@t eteg&u%@él Iglﬁéasljaq%qgcgwgena féo%gtog}gg.’ 104,

such as to the wrel ess network evi ces

100 to her t er nal such @s t he
web ser@%%é&c&r%g Oﬁe§LH R" iwnaﬂﬁﬁ%l%tﬁﬁl élggx % WEI@‘ P& %0 al so
hel ps t he ordl t.he re sts/ panse ne 5

bot weert ORERATE BIF AP RTeBHRY SaT ST 300 [hﬁéie‘élé? G EOGRT AT The
net wor k 04 supports the _tran Ssign of data in _the requests/response
message¥® W?lﬁe?‘ﬁé@ﬁg@é‘%a%“é’nfﬁé@e%%a Ingsrectipp with @ iyt eshef thRpmapengnts hgdpthect ed
to the network 102, 104. The network 102, 104 may al so support voice
conmuni SAETRIPHS pEResse) 1B ewdured fefmitinaliepsecrnd a sesandise etthe ermnoeente keing 00 and
devices which are external to the network 102, 104. A wireless data

t r ansm ¥Preseedps drawicod! isrmchens; whasein Bie ex¢ration oldhesscrigilammionneyidsuota as but
not limted to DataTAC, GPRS or CDVA. The connection between the wireless
net wor ksub®uem dexchangt nifemfietmati®n overc thedeswank bettveemn elic Gabewavicd mad tkhiown) ,
whi ch enabl es the nessages 105 and associ ated data content to fl ow between
t he conaeatwdcadeyisés olOthanewbixe web service of the server 106.

Referring again to Figure 2, the devices 100 al so have a user interface
202, coupled to the device infrastructure 204 by connection 222, to
interact with a user (not shown). The user interface 202 includes one or

nore USBRIEFDESCHRPTRR CIUTREDRAWINGG! |imted to a QAERTY keyboard, a
keypad, a trackwheel, a stylus, a nouSe, a microphone, and the user output

devi ce such 'Pfﬁs@ﬁldlo@r %{ %lﬁ%@@n@m@r@?ﬁsﬁf nfirtRe %{;vmgltfetahgc?dé&ﬁnﬁﬁﬂ s
touch sensitive, then the display can a %e used as the user put device
as contmwhlédefﬁyﬂnmé mpdy ke pprfendsst draingr whe@4:. The user interface 202 is
enpl oyed by the user of the device 100 to coordi nate the requests/response
nmessage nmessages 105 over the system 10 (see Figure 1) as enployed by
client appllcatlgn;£$o%%§ns 302 executed. in the runtime environment 206.
Referring adarhc{ & g %ﬁmn8ﬁﬁF%FPBWmﬁ?nﬁﬁﬁm%onnunication devi ce 100 is
enabl ed by t V|ce infrastrycture 204. The device jnfrastructure 204

i ncl udes a d«%&? iagrgp obpmohilgconmaumclion AP Figmss { nodul e 210. The
conput er processor 208 mani pul ates the operation of the network interface
200, the usef8yn? &rdblpdk degramia corpongRitapRRCation ProBMEftFi20620f t he

comuni cation device 100 by executing related instructions, which are

provi ded by HEwepirahipriliagap dinsapinesnicsurplapphpasni wpniigtion pEiigu02 | ocat ed
in the menory nodul e 210. Further, it is recognized that the device

i nf rastruct figuedis cowdhad Iilhﬂeatmgwnghm@wf buddidg bicovisfiass agrepameati um 212
coupled to the processor 208 for providing instructions to the processor
and/or to | oad/update client application prograns 302 in the nenory nodul e
210. The conputer readabl e nmedium 212 can include hardware and/ or software
such as, by way of exanple only, magnetic disks, magnetic tape, optically
readabl e nedi um such as CD/DVD ROVS, and nenory cards. In each case, the
conmput er readabl e nmedium 212 may take the formof a small disk, floppy

di skette, cassette, hard disk drive, solid state nenory card, or RAM
provided in the nenory nodule 210. It should be noted that the above |isted
exanpl e conputer readabl e nmediuns 212 can be used either alone or in

conbi nati on. Conponent Application Prodram Referring to Figure 3, a
bl ock di agram of the conponent application program 302 conpri ses the data
conponents 400, the presentation conponents 402 and t he nessage conponents
404, which are coordi nated by workfl ow conponents 406 t hrough

communi cations 214 with the client runtine environnent 206. The structured
definition | anguage can be used to construct the conponents 400, 402, 404




all ows the netadata of the conponents 400, 402, 404 to be processed by the
device infrastructure 204 (see Figure 2), and encodi ng schenes include such
as but not limted to XM., HTM.,, XHTM., XSM., RDF, Machi ne Readabl e
Cat al ogi ng (MARC), and Miltipurpose Internet Mail Extensions (MME). The
client runtime environment 206 operates on the netadata descriptors of the
conmponents 400, 402, 404 to provision an executabl e version of the
applicationfﬁP@ﬁWﬁ%?@%@FE3; Referring again to Figure 4, the data
conmponents 400 define data entities which are used by the conponent

appl i cat i on Jigwep &m fochatebapiethed ir cdmmanisatitigthebeeenhidevicdatdaveboepiwent s-
400 may describe are orders, users, and financial transactions. Data
conponent s 4gWighef I;ne what information is required to describe the data
entities, and in what format the information i's expressed. For exanple, the
data conponefigurd0Ghavesyandeirnple nftld oflinfletheriag tHei ddpeknt SppABatdmdesgrhi ch i s
conprised of a unique identifier for the order which is formatted as a
nunber, a |igFig@fed;t ems which are formatted as strings, the time the order
was created which has a date-tine format, the status of the order which is
formatted as:id;rekkhdid a mhe j h rmatted
according to ?%e Sg??nﬁ??%ﬁéﬁgagﬁothe?Bgﬁgﬁg?%gﬁ%ﬂggggmﬁgﬁggﬁgﬁ?gﬂ4oo.
Referring aggihahQrf.gure.fs the nmessage conponents 404 define the format
of messages ‘used by the ¢onponent application program 302 to comrunicate

w t h external . € ‘ h b _seryvice. For e | e, one of the
message cong%%g%?éngg%iﬁgggﬁggg?ﬁgﬁggﬁﬁﬁp§§gﬁﬁﬁgﬁg?Oﬁﬁgg?gd to a nmessage

for placing an order which includes the unique identifier for the order,
the status of the order, and notes associated with the order.
REferrLQ§§§§ﬂ%fgﬁi Figure 4, the presentation conponents 402 define the
appear avi or of the conponent application program302 as it

di spl ayed by the user interface 202. The presentation conponents 402 can
specifﬁyﬁﬂpr%§W%@Hs and controls, and actions to be executed when the user
interacts with the conponent application 302 using the user interface 202.
For exanpl e ReftengiodSgne atd wsiwesptame h§ somReqmybithafoimensatiee devices abk| s,
edit boxes, buttons and nmenus, and actions to be taken when the user types
in an el@r intdgesiing with wshesmereebtsanicedprevide] by & tryb afved D6 Gar\bggeCoNsuner s
use a visual presentation of Web Service operation results, and therefore
provi dewirdless metwtorkyED2emd itiednRARN 040 NThddiviced BM te@Smit Q8d sagabl e of di spl ayi ng
user interface screens. Referring to Figures 1 and 4, it is

r ecogni gebstshépoiss i a8 SretRsevely) Qe Inl @HMBERARGNG I tRRI SALd9Hr Pr ogr am
302 definitions hosting nodel, the presentation conponents 402 may vary

dependi Bgwer sdrii@ 1061 GRE dVick 106 BrATpErafI N W BRITERL 0fhie WEE sAAULGS 1! g greF or

exanpl e, in sone cases Wb Service consuners do not require a‘vis

pr esent @&ﬂe@t@/msﬁ&%e %@4&%@@5 R thg %M& ftrhc%g'agg %Sgdgxem?%%gﬁ%g%}}g%ssl%%ggedégé’ 404,

406 of the conponent application program can Servi ce

registr .npeutral data 400, nessage 404, workfl ow
208 corgnitt for WAME BleRh b LT DR bisRuor PR P rplEN B gt Btk | on
compon riptars. for various predefined client runtinmes 206 (see
i o o Dol 58 REb BrBESis b o BhT whisEntor B SioohRes b reriss | ssued

t he Clgﬁﬂt t*ﬁe sgﬁrl be specified as a part of this request nessage 105.
In or der~ASE BTt R rRupuicrliopdedessd 00 mimadhsianhe wikelvstmsta L ihinde
packagigg conpaonent application_Prograns 302 for different client platforns
of the't mqétea% oA de prole pBHLY to Bysr 9fdba qoammunidaiinn d¢voees 18@nTiee host ed on
the application server 110 (for exanple) as a bundle of platformneutral
conponeRTsSEES L Fenhrévicn dlcerdmanyicatph fevicsn § 0Geridhovelpsergiontatd mavesoaponent s
402. When a user nakes a di scovery or download request nessage 105, the
client runtinme type of the communication devices 100, 116 is validated and
the proper bundle is constructed for delivery by the web server 106 to the
device 100 over the network 102, 104. For those Wb Service consuners, the
client application prograns 302 woul d contain presentation conmponents 402

| inked with the data 400 and nessage 404 conponents through the workfl ow
conponents 406. Referring again to Figure 4, the workfl ow conponents
406 of the conponent application program 302 define processing that occurs
when an action is to be perforned, such’ as an action specified by a
presentati on conponent 402 as described above, or an action to be perforned
when nmessages 105 (see Figure 1) arrive fromthe system 10. Presentation,
wor kf | ow and nessage processing are defined by the workfl ow conponents 406.
The wor kfl ow conponents 406 are witten as a series of instructions in a
progranm ng | anguage or a scripting | anguage, such as but not limted to



ECVA ( Eur opean Conputer Manufacturers Association) Script is a standard
script |anguage, wherein scripts can be referred to as a sequence of
instructions that is interpreted or carried out by another programrather
than by the conmputer processor. Sone other exanple of script |anguages are
Pen, Rexx, VBScript, JavaScript, and Tcl/Tk. The scripting | anguages, in
general, are instructional |anguages that are used to manipul ate, -

cust o Messagirtamseroerainet shpwn)vaueh ¢onverts thd magsager il 8% botyeenbe didferisgich as t he
devices 100. In such systens, useful functionality is already avail able

t hr oughfctthas ussdrbyitlit devicac 0202 thesab skivgar e 2), and the scripting | anguage
is a mechani sm for "exposing that functionality to programcontrol. In this
way, the device 100 is said to provide a host runtinme environnent of
objects and facilities which conpletes the capabilities of the scripting

| anguage.  For satSpeed the fprépfiatebluRSis/fdspinsé meaRg RN ke WEH @M@ do@r ogr anmi ng
| anguage for perform ng conputations and mani pul ati ng conput ati onal objects

Wi thi N ¢digni@sdiesi it dniBpRaMed QRN 0 HEGMASGFbRIpr&BbIPRuSR bubiiot Am{Eh
scripting | anguage, providing a nechanismto perform server 106,110

conput af,i1PPTERSd %p -&ﬁﬁgg I S - f &% re of the
system 10 (see E?g%?g%i .Béﬁsagcrl tbg%%§§%§§£%g§5m9%5| %ﬁﬁgﬂéapabilities
for a vaprh. [ V] n; t he cor.e

sori pti A5 Faba kot s R LRI Bes G e bt B i Refibn of
particul ar _host runtinme. environnmen he runti environnent 206 (see
Frguro 3 s i bralt s e R Me AR S so0Ere HHD G e AP OGN b
client-side conputation of .the comunjcation devices 100, such as but not
i mi t ed*qos! ersgfé@isgf o herapplissrian senyer i & dbRrpplieet o Progrsps 38 of lF 4Fvefshoxes,
text areas, anchors, franes, history, cookies, and input/output. Further,
t he hosiO%5gAmES e Bysinesdlogef therpplitationservembl Gsivpilpbnipealling e metiodwndas a
means to attach scripting code to events such as but not limted to change
of focugbicghégye fapmdiondije rdcognizadghat therdlisuidippliation programaiid cabbe t , sel ecti on,
form subm ssion, and nouse actions. In inplenmentations using ECVA

scri pt i dgynledded/opldaicd ppetation wi thé applicitenwervkf 116ythoogh GremdssagdOB)5 iothbi nes
user interface elenents and fixed and conputed text and inmages, and is
react i vesttvorkuder 104ndiexcayg to therdevices h@d, UsBriuditt ecb@ted 20R the heicwelnosexner 106
(see Figure 1) provides a different host environnment for server-side

conput aédn@funicuté wilh bE @MARE Wb Bk & 50T Unid AGkoEIBRY 8F1IRatidH doRRESL10aRANE i | es,
and nmechani sns to | ock and share data. By using the client side and server

si de SChdRbKEF0L, Q08T MEE alsd tecdhiRA TSk BleBetifesdbBLEIIRYE @ir&ﬁ%bﬁdﬁéd BhPet ween
the client conmunication devices 100 and the servers 106, 110 whil e

provi di : ] J I based conponent
applica%%g%ﬂgﬁggggﬁéggégﬁaﬁfbﬁkaEégﬁggﬁgéyggﬁg%q§%¥$%%s a set of built-in
‘operators which may not be, strictly speaking, functions or nethods.
ECVMAScri pt operators include such as but not Iimted to various unary
operatigggérﬁu%thﬁﬁé%ative operators, additive operators, bitw se shift
operat or’s, ey operators, equality operators, binary bitw se
operators, hinary |ogi cal operators, assignnent operators, and the comm
oper at or . E%JVB:%E’%E bt Ig‘%‘ﬂfrﬁt1 a’i‘e Wégé%?fégggwgl% N‘?%@gorh@\%ﬂ@ﬁ 10EwbiBarg pt
syntax is relaxed to enable it to serve as an easy-to-use scripting

| anguagbsef 8Y heelisrispiicationgrpzrana APt e thy comppalsttionidsvieeViR8e rdmatiyelbiot
required to have its type declared nor are types associated with

pr oper t P8 additien, dher v ehesgrvier Hifthorisceiveeand ose the fornation ickrages 10hpiavided by
decl arations appear textually before calls to them It is recognized that
in a cltesivysemicajrguograns 80 adoyecogr themimuyuiicsiguagecesi 160 geperfadn state i s
carried by instances, nethods are carried by classes, and inheritance is
only of structure and behavior. In ECMAScript, the state and nethods are
carried by objects, and structure, behavior, and state are all inherited.
Conmponent Application Program Exanpl e Accordingly, referring to
Figure 4, the client application prograns 302 can be defined as a set of

pl atf orm neutral component definitions, nanely for data 400 and nessage 404
conponents, and presentation conponents 402 using XM. (or any other
suitabl e structured definition | anguage). The workfl ow conponents 406 can
be defined using ECVMAScri pt (or any other suitable platformneutral
scripting | anguage). The client runtinme environnent 206 (see Figure 2) can
gener ate conponent tenpl ates based on neta-definitions when the conponents
400, 402, 404, 406 of the conponent application program 302 are provisi oned
on the conmmunication device 100. Wth a large variety of term nal runtine
envi ronments 206, the cross-platform standards such as XML or ECMAScri pt



<I ATTLI ST wcApp nane CDATA #REQUI RED title CDATA #l MPLI ED vendor CDATA

#1 MPLI ED ver si on CDATA #I MPLI ED transport Key CDATA #l MPLI ED i nstal | Noti f URL
CDATA #1 MPLI ED regi ster URL CDATA #| MPLI ED <ELEMENT desc (#PCDATA)> <ELEMENT
i conUrl (#PCDATA) > <ELEMENT res (#PCDATA)> <I ATTLI ST res name CDATA

#REQUI RED

tasks on behalf of client application programs 302 executed on the communication devices 100.
The web service can be defined as a soﬁwal_re service of the web server 106, which can

- implement an interface expressed using Web Services Description Language (WSDL) registered
in Universal Discovery Description and Integration (UDDI), and can communicate tﬁoﬁgh
messages 105 with client devices 100 by being exposed over the Internet 104 through an
appropriate protocol such as the Simple Object Access Protocol (SOAP). In some
implementations, SOAP is a specification that defines the XML format for the messages 105,
including a well—forrﬁed XML fragment enclosed in SOAP elements. Other parts of SOAP
specify how to represent program data as XML and how to use SOAP to do Remote Procedure
Calls (RPC). These optional parts of SOAP are used to implement RPC-style applications where
a SOAP request message 105 containing a callable function, and the parameters to pass to the
function, is sent from the client device 100, and the server 106 returns the response message 105
with the results of the executed function. SOAP also supports document style applications
where the SOAP message 105 is a wrapper around an XML document. A further optional part of
SOAP defines the HTTP binding (i.e. header), whereas some SOAP implementations support
MSMQ, MQ Series, SMTP, or TCP/IP transport protocols. Alternatively, the web service may
use other known communication protocols, message 105 formats, and the interface may be
expressed in other web services languages than described above. Accordingly, the services

supplied by the server 106 are utilized by the user of the devices 100 over the network 102, 104.

Clientlﬁnvironmmt

Referring to Figure 2, the component applications 302 are software applications which



url CDATA #REQUI RED type (xml | image | sound | any) #REQUI RED deferred

(true |

(dfield+)> <l ATTLI ST wcDat a name CDATA #REQUI RED persisted (true |

false) "false -- Exanple Data Conponent 400 <| ELEMENT wcDat a

fal se)

"true" <1ELEMENT dfield (#PCDATA)> <IATTLI ST dfield name CDATA #REQUI RED

type (String I Nunber | Boolean | Date | Any) "Any" array (true | false)

"fal se"
n oll

C true .1 false) "fal se" cnpNane. CDATA #| MPLI ED key (O |
cannlga V\(rritten, for example, irz eXtensible Markrlzg Language (XML) and a subset of

ECMA_Script, as described in Figure 3. XML and ECMAScript a:re standards-based languages
which allow software developers to develop the component applications 302 in a portable and
platform-independent way. The component applications 302 are transmitted over-the-air via the
wireless network 102 and loaded inte a memory module 210 of a device infrastructure 204.
Alternatively, ‘;he component applications 302 may be loaded via a serial connection, a USB
connection, or a short-range wireless communication system such as IR, 862.1 1(x) and/or
Biuetooth™ onto the device 100, O;me loaded onto the mobile communication device 100, the
component applications 302 are executed by a component framework 206 on the mobile
communication device 100, which converts component applications 302 into ﬂative code which
is executed by the processor in the device infrastructure 204. Alternatively, the component
applications 302 -may be executed as native code or interpreted by another software module or
operating system on the mobile communication device 100, which provides the component
framework 206 as a native runtime environment, hereaf’cer-.referred to generically By reference

numeral 206,

Referring again to Figures 1 and 2, the client runtime environment 206 provided by the

11

devices 100 can be configured to make the devices 100 operate as web clients of the web services

(of the web server 106). The client runtime environment 206 of the devices 100 is preferably
capable of generating, hosting and executing the client application programs 302 (which are in
the form of component applications — see Figure 3) on the device 100. Further, specific

functions of the client runtime environment 206 can include such as butnot limited to support

10

2)



Exanpl e Message Conponent 404 <I ELEMENT wcMsg (rnfiel d*)> <l ATTLI ST wecMsg
name CDATA #REQUI RED mappi ng CDATA #I MPLI ED <I ATTLI ST wecMsg pbl ock CDATA
#| MPLI ED <I ELEMENT nfield (#PCDATA)> <I ATTLI ST nfield name CDATA #REQUI RED
type (String | Nunber | Boolean | Date | Array | XM.) #| MPLI ED mappi ng
CDATA #| MPLI ED Exanpl e Presentati on Conponents 402 <| ELEMENT wcScr

(layout?, menu?, refresh?, event?)> <IATTLIST wcScr name CDATA #REQUI RED
titl e ChHETARswpsgRpqopgrating memory allocation, networking, management of c}ata during I/O .

operations, coordinating graphics on an output device of the devices 100 and providing access to
core object oriented classes and supporting files/libraries. Examples of the runtime environments
206 ifnplemented by the devices 100 can include such as but not limited to Common Language

* ‘Runtime (CLR) by Microsoft and Java Runtime Environment (JRE) by Sun Microsystems.

The terminal runtime environment 206 of the devices 100 preferably supports the
following basic functions for the resident executable versions of the client application programs
302, such as but not limited to:

provide a communications capability to send messages 105 to the Web Services of the
web server 106 connected via the neﬁork 102, 104;

provide data input capabilities by the user on an input device of the devices 100 to supply
data parts for Web Services’ outgoing messages 105 (messages to the service) of the web server
106;

provide data presentation or output capabilities for Web Services’ response messages 105
(incoming messages) or uncorrelated notifications of the web server 106 on the output device;

provide data storage services to maintain local client data in the memory module 210 (sce
Figure 2) of the device 100; and

provide an execution environment for a scripting language for coordinating operation of
the application components 400, 402, 404, 406 (see Figure 3) of the client application programs

302.

3



main (true 1 false) "false" dialog (true 1 false) "fal se” param COVA

#1 MPLI ED <I ELEMENT style (font?)> <IATTLI ST styl e nanme CDATA #REQUI RED
bgCol or CDATA #l VMPLI ED <I ELEMENT font EMPTY> <ATTLI ST font name CDATA
#REQUI RED col or CDATA #l MPLI ED si ze CDATA #I MPLIED bold (true 1 false)
"false" italic (true 1 false) "false" underline (true 1 false) "fal se"
<ELEMENT refresh (nsg+)> <ELEMENT nsg (#PCDATA)> <ELEMENT | ayout (| ayout*,
| abel *, ‘sepathgrdiere, themtive clignfiggainal adRe Bwiropment 3RS provides it kprinse I ATTLI ST
| ayout : 5
y the client application programs 302 and to the device 100,116 functionality of the processor 208
and associated operating systém of the device infrastructure 204. The runtime environment 206
preferably supplies a controlled, secure and stable environment on the device 100, in which the
component application programs 302 execute. The runtime environment 206 provisions the
definitions of the components 400, 402, 404, 406 to create the actual web client specific for each

respective device infrastructure 204 of the communication devices 100.

Communication Device

Referring to Figures 1 and 2, the communication devices 100 are devices such as but not
Jimited to mobile telephones, PDAs, two-way pagers and dual-mode communication devices (see
Figure 9). The devices 100 include a network connection interface such as a wireless transceiver
200 coupled via connection 218 to a device infrastructure 204. The wireless transceiver 200 is
connectable during operation of the devices 100 to the network 102, 104, such as to the wireless
network 102 by RF links, which enable the devic-es 100 to commniunicate with each other and with
external systems (such as the web server 106) via the network 102, 104, The wireless
transceiver 200 also helps the device 100 to coordinate the requests/response messages 105
between the client application programs 302 and the servers 106, 110. The network 102, 104
supports the transmission of data in the requests/response messages 105 between devices 100 and
external systems, which are connected to the network 102, 104. The network 102, 104 may also
support voice communication for telephone calls between the conmmunication devices 100 and

devices which are external to the network 102, 104. A wireless data transmission protocol can be

12



type (grid 1 flow 1 border 1 vertical) #REQU RED param CDATA #l VPLI ED
pl acenent CDATA #l MPLI ED styl e CDATA #| MPLI ED <ELEMENT nenu (itent)>
<ELEMENT item (action, condition?)> <ATTLI ST item nane CDATA #REQUI RED
| abel CDATA #REQUI RED shortcut CDATA #l MPLI ED <ELEMENT action EMPTY>
<ATTLI ST action screen CDATA #l MPLI ED pbl ock CDATA #| MPLI ED par am CDATA
#1 MPLI ED accept Changes (true 1 false) "true" <1ELEMENT condition EMPTY>

<ATTLI Stiseg Br#etieslesppetyerk 1ERysneb asrimtnntiinticd ie BaEORTAPRS OPLPEEAr 881 t (true

1 false) "true" <ELEMENT event EMPTY> <ATTLI ST event
connection between the wireless network 102 and the Internet 104 includes an Internet Gateway

(not shown), which enables the messages 105 and associated data content to flow between the

connected devices 100 and the web service of the server 106,

Rcfen*ing again to Figure 2, the devices 100 also have a user interface 202, coupled to the
device infrastructure 204 by connection 222, to interact with a user (not shown). The user
interface 202 includes one or more user input devices such as but not limited to a QWERTY
keyboard, a keypad, a trackwheel, a stylus, a mouse, a microphone, and the user output device
such as an L.CD screen diéplay and/or a speaker, If the screen is touch sensitive, then the display
can also be used as the user input device as controlled by the device infrastructure 204. The user
interface 202 is employed by the user of the device 100 to coordinate the requests/response
message messages 105 over the system 10 (see Figure 1) as employed by client application

programs 302 executed in the runtime environment 206.

Referting again to Figure 2, operation of the communication device 100 is enabled by the
device infrastructure 204, The device infrastructure 204 includes a 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 runtime environment 206 of the
communication device 100 by executing related instructions, which are provided by an operating
system and client application programs 302 located in the memory module 210. Further, it is

recognized that the device infrastructure 204 can include a computer readable storage medium

13



type (onlnit 1 onCick 1 onChange 1 onFocusQut)
#| MPLI ED screen CDATA #l MPLI ED param CDATA #| MPLI ED <ELEMENT separ at or
EMPTY> <ELEMENT | abel (condition?, event?)> <ATTLI ST | abel nane CDATA
#REQUI RED val ue CDATA #REQUI RED pl acenent CDATA #| MPLI ED styl e CDATA

#1 MPLI ED <I ELEMENT edit (condition?, )7 SATTED 't e I iy
#REQUI RED val ue CDATA #| MPLI ED nmappi ng CDATA # type (char nunber
S plrceorplst iprhe progesagr 208 'f%rwaqv? 1?%%8@%19*'1569 thgeprpcesser argyorty lnadapdate

date |

pl acement CDATA #l MPL1ED styl e CDATA #1MPLI ED <ELEMENT t ext ar ea

( condi t flismbapplicasion pyogramsRPTim $F memersamedyle 210. The computer readable medium 212 ‘

can include hardware and/or software such as, by way of cxampie only, magnetic disks, magnetic

tape, optically readable medium such as CD/DVD ROMS, and memory cards. In each case, the
computer readable medium 212 may take the form of a l'small disk, floppy diskette, cassette, hard
disk drive, solid state memory card, or RAM provided in the memory module 210, It should be

noted that the above listed example computer readable inediums 212 can be used either alone or

in combination, .

Component Application Program

Referring to Figure 3, a block diagram of the component application program 302
comprises the data components 400, the presentation components 402 and the message
components 404, which are coordinated by workflow components 406 through communications
214 with the client runtime environment 206. The structured definition language can be used to
construct the components 400, 402, 404 as a series of metadata records, which consist of a
number of pre-defined elements representing specific attributes of a resource such that each
element can have one or more values. Each metadata schema typically has defined
characteristics such as but not limited to; a limited number of elements, a name of each element,
and a meaning for cach element. Example metadata schemas include such as but not limited to
Dublin Core (DC), Anglo-American Cataloging Rules (AACR2), Government Information
Locator Service (GILS), Encoded Archives Description (EAD), IMS Global Learning

Consortiom (IMS), and Australian Government Locator Service (AGLS). Encoding syntax

14
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name CDATA #REQUI RED val ue CDATA #l MPLI ED mappi ng CDATA #l MPLI ED readOnly
(true | false) "fal se" placenent CDATA #I MPLI ED styl e CDATA #I MPLI ED
<ELEMENT i mage (condition?, event?)> <1ATTLI ST i mage name CDATA #REQUI RED
resName CDATA #REQUI RED pl acenent CDATA #| MPLI ED <ELEMENT choi ce
(condition?, event?, entryl> <ATTLIST choi ce name CDATA #REQU RED val ue
CDATA #I MPLI ED mappi nfg CDATA #I MPLI ED tg e (singleList | nultilist dropdown
j checkplpws the metadata ofdheepmenionents 4G0s 400 £t%Wm@e$se¢byﬁe)devxf:ainﬁregtnptuaecenent
CDATA #|1 MPLI ED styl e CDATA #l MPLI ED <ELEMENT entry (#PCDATA) > -<ELEMENT
but t on E&blse Higwn?2), aed/ensoding schamdd ingidduich exbut aotEinGRATA XMEEQINRED | abel
CDATA #REQUI RED i mage (true | false) "fal se" placenent CDATA #|l MPLI ED style
CDATA #KMRMIEXSML, RDF, Machine Readable Cataloging (MARCY), and Multipurpose Internet Mail

Extensions (MIME). The client runtime environment 206 operates on the metadata descriptors

of the components 400, 402, 404 to provision an executable version of the application program

302,

Referring again to Figure 4, the data components 400 define data entities which are used
by the component application program 302, Exampic;s of data entities which data components
400 may descrif)e are orders, users, and financial transactions. Data components 400 define what
information is required to describe the data entities, and in what format the information is
expressed. For example, the data component 400 may define such as but not limited to an order
which is comprised of a unique identifier for the order which is formatted as a number, a list of
items which are formatted as strings, the time the order was created which has a date-time
format, the status of the order which is formatted as a string, and a user who placed the order

which is formatted according to the definition of another one of the data components 400.

Referring again to Figure 4, the message components 404 define the format of messages
used by the component application program 302 to communicate with external systems such as
the web service. For example, one of the message components 404 may describe such as but not
limited to a message for placing an order which includes the unique identifier for the order, the

status of the order, and notes associated with the order.
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Exampl e Wor kf | ow Conponent 406 <I ELEMENT wcFl ow (pbl ock+) > <I ELEMENT pbl ock
(#PCDATA) > <I ATTLI ST pbl ock id CDATA #REQUI RED par am CDATA #| MPLI ED

As given above, the XM. el enents define the exanpl e conponent application
302 including a wcApp el enent, a wData el enent, a wcMsg el enent, a wcSrc
el ement, and a wcFlow el enent. Referring to Figure 3, the wcApp elenent is
a top-level elenent which defines the conponent application program 302.
The weDat a el enment defines the exanpl e data conponent 400, which is
conprised of a group of naned, typed fields. The wcMsg el enent defines the
exanpl e messBeferiogagom trigwo4, theyesdntasioncérapdngnts 63 defime thegappenparof ambmed,
typed fields. The wcSrc el enent defines the exanpl e presentati on conponent
402. Thbehaxanpf the prrgsanttapplzati@oprpgaerti0? 402 displaged Bkt useaimsefras 2020 The an
image, a button, an_edit field, a text area, a single-selection list, a
mul ti - splessitdtion cbipdnenta 402 eqp-shécifty, GTal selregddna sontebld, agt Rtibhd o @B ex&ited SCreen
containing a group of other presentation conponents 402.

Ref er ri fged e bhe RGOS WRNK BRRbAN GRAPADABIiABDE LGA 1he DsR hREFRBNID Foand Figure
3, the wcFl ow el enent defines Fhe exanpl e wor kf | ow conponents 406. The

pbl ock éﬁa&ﬁﬂlé?meﬁﬁeseﬁtaﬁd?ﬁoé%{bn&ks%% RRECL NS 18Rl Okl b%&é‘s’]ﬁﬁ‘ttgng ed in
the wcFl ow el enent. Each pbl ock el enent conprises script which defines part
f th f t ' [ : i pt i

of the Wahi bithiofibns'ih B RRUPOASIh, BRPLEAN b0 BPIAA R0 burdle BEM I PL 1 8

witten in ECNA§cr|p n or or o é ‘conponent

i catj ) kfl ts 406 E i pt..t f

2P0l | a0l B ELISEL Y, CIMENERL S 05, Uag FOMSEL Bl Lo, gLt ence
dth ; ts. 404.. Wor kf | 406 . f

and L he SR, COMENShlR, i LA Lo compongil s, 400 san gl so 11 or ence

conponents.defined in the conponent application 302. For exanple, a wcMsg
type al IRECesFE8&age defined by a message conponent 404 to be eval uated to
determ ne whet her mandatory fields have been supplied, and to be sent to an
external system such as the web service of the server 106. A wcData type
allows the size of collections of data entities defined by data conponents
400 to be deRefemingéuligemaell atd Hiiss thepgnizadtthat irethe tovisdestebat dibnt dnwoSert t ype
allows a presentation conponent 402 to be displayed to the user. Simlarly,
a speci gipliditiinggegrah 80hddfinghinebostial nwds!, the pessag®dntcombenctlisSiol ayedatyo t he
user on the user interface 202 (see Figure 2). Exanple Conponent

Appl i catiépendify ogtharlid Jlavbinhadddnefrb@tent of the devResf BN FBexampl, Go8% cdseand 5,

a block diagramillustrating a further exanpl e conponent application

pr ogr amid BehicesddBimersiiendp FRERNE Ash) PrBHIRRAC M SapABA bR aLiiesh drtnd he
exanpl e conponent application 302 define a |ogin screen 500, a specials

screen %?x%aon@ntg 80, M87 Y0k 0B LB i8R SEhESR 1S Sn \‘ng%f%d g{? cahlbe hoRGd di‘ﬁ%” 508,

and an er status screen 506. These screens presented on the

_ f ; i cat | i 0. Th
user infgp se%eagg%stggfs% HEh @l bepRkoRl pdlle) GRIIINNER a%v.:;v,d\gwgﬁga 4400 The

exanpl e conponent™a I cation OWs a usef to Vi€ I'zza nenu, to

it pr Dukhl e VBN oy BERelRulirotlsh SiibntisR e BPSionl AP i o e °

user provjdes ser..nane .and swar d, t hen pushes | ogi n button, 501.
The wor ??%mP%oﬂﬁﬁﬁéh?gﬂﬁ%ﬂﬁﬁ%@f§e¥ﬁ5mﬁéiggﬁawﬁe@ﬁ&wsa§§as#aw%§%ﬁﬁ§%ta user
profile which is rovidgg,by the web service of the server 106 through
nessage¥ e THE’ lqsfls {%ﬁ@dﬂi}? ten tﬂ’?ﬁﬁ@@@% srRActpd 2o g paHof this reques masepee pR%i al s
screen gﬁé IS dizglayed._Fron1the speci al s screen 502, the user can sel ect
menu i t B9 gopesllicer dsfmessage. e Wpdfowiectadat wigleghcksgiacempowent h

determ nes whether the delivery information screen 504 is displayed, or if
t he or d&PliFstion peegrannd2der differghtebicrtydationthef He bérmmnyicitivhaewatsi 160, scr een 504
allows the user to specify details of an order. The information provi ded by
the user is stored using the data conponent 400 whi ch descri bes an order.
The user then selects a nenu itemto send the order, which triggers the

wor kf | ow conponent 406 to send the nessage 105 defined by the corresponding
nmessage conponent 404 containing order information to the web service on
the server 106. The order |list screen 508 lists past orders, and allows a
user to select a nenu itemto view details of one or nore of the listed
orders. After sending an order or selecting the menu itemto view order
details, the order status screen 506 is®displayed, based on response
nmessages 105 received by the device 100 and subsequently processed by the
rel evant nessage 404, workfl ow 406, presentation 402, and data 400
conponents. The order status screen 506 contains information describing
orders that the user has placed, and a nenu item which, when sel ected,
causes the specials screen 502 to be displayed. The nessage conponents 404



The exanpl e conponent application program 302 displayed in Figure 5is
represented in XM. and nEScript as follows, including data conponents 400
as "wcbhata", nmessage conponents 404 as "wcMsg", presentation conponents 402
as "wcScr" and workfl ow conponents 406 as "wcFl ow' for processing the other
conponents 400, 402, 404: <IDOCTYPE wcApp SYSTEM "wcApp. dtd"> <wcApp
name="Wrel essPi zza" tltle="Wreless Pizza" vendor="ARG"' version="0.9"5.
<desc> @miiextiopidefinitipnsonmn pe bestedi aongheappliepsion serverd/l 0 éfor sxample) as a bundle of
<i conUr | >htt p: // www. exanpl e. coni wi rel essPi zzal con. png</i conU | > <wcDat a
ri ame=" pedorm-rfitral chmpanent Yefmiedns fipjoetwist diffght dessyof Hiiedentatioh icesiponents _
name="passwor dHash" type="String"/> <dfield nane="street" type="Stringi >
<df i el d40Paié=h'acistrytiakiey p éisEdStyi of gowaloakqedstmeaage10pake dicht tufes hperifng” / >
<dfi el d name="phone" type="String '/> '

the communication devices 100,116 is validated and the proper bundle is constructed for delivery

by the web server 106 to the device 100 over the network 102, 104. For those Web Service

consumers, the client application programs 302 would contain presentation components 402

linked with the data 400 and message 404 components through the workflow components 406.

Refer.ring again to Figure 4, the workflow components 406 of the component application
program 302 define processing that occurs when an action is to be performed, such as an action
specified by a presentation component 402 as described above, or an action to be performed
when messages 105 (see Figure 1) arrive from the system 10. Presentation, workflow and
message processing are defined by the workflow components 406. The workflow components
406 are written as a series of instructions in a programming language or a scripting language,
such as but not limited to ECMASecript, and can be compiled into native code and executed by
the runtime environment 206, as described above. An example of the workflow components 406
may be to assign values to data, manipulate screens, or send the message 105. As with
presentation components, multipie workflow definitions can be created to support capabilities
and features that vary among devices 100. The appropriate workflow definition can be
determined and sent at the time of downloading and provisioning of the application program 302.

ECMA. (European Computer Manufacturers Association) Script is a standard script
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</wcDat a> <wcDat a name="Order Status"> <dfi el d name="conf Nunber"
type="Nunber” key="1"/> <dfield nane="status" type="String"/> <dfield
nane="dateti ne" type="Date"/> </wcData> <wcData nane="Order"> <dfield
nane="order| d" type="Nunber" key="1"/> <dfield nanme="special" _
type="String"/> <dfield nanereuser” cnp="true" cnpNane="User"/> <dfield

name="datetime" type="Date"/> <dfield name="orderStatus" cnp="true"
c npNaneLan@i%grvg;emny@nps can be referred to as a sequence of instructions that is interpreted or

carried out by another program rather than by the compﬁter processor. Some other e;;arhple of
script languages are Perl, Rexx, VBScrip;, JavaScript, and Tcl/Tk. The scripting lahguages, in
general, are instructional languages that are used to manipulate, customize, and automate the
faciiities of an existing system, such as the devices 100, In such systems, useful functionality isl
already available through the user interface 202 (see Figure 2), and the scripting language is a
mechanism for exposing that functionality to program control. In this way, the device 100 is said
to provide a host runtime environment of objects and facilities which completes the capabilities

of the scripting language.

Specifically, EMCAScript is an object-oriented programming language for performing
computations and manipulating computational objects within the host runtime environment.
ECMAScript can be used as a Web seripting language, providing a mechanism to perform server
106,110 computation as part of the Web-based client-server architecture of the system 10 (see
Figure 1). ECMAScript provides core scripting capabilities for a variety of host runtime
environments, and therefore the core scripting language can be considered platform neutral for a
number of particular host runtime environments. The runtime environment 206 (see Figure 2)
can provide the ECMAScript host runtime environment for client-side computation of the
communication devices 100, such as but not limited to; objects that represent windows, menus,
pop-ups, dialog boxes, text areas, anchors, frames, history, cookies, and input/output, Further,
the host runtime environment of the runtime environment 206 provides a means to attach

scripting code to events such as but not limited to change of focus, page and image loading,
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</wcDat a> <wcData nanme="Speci ar> <dfield name="desc" key="1"
type="String"/> <dfield name="price" type="Nunberl> </wcData> <wcMsg o
nameei nAddSpeci al " mappi ng="Speci ar> </ wcMg> <wcMsg name="i nRermoveSpeci al
pbl ock="mhRenoveSpeci ar> <nfi el d name="desc" mappi ngeSpeci al . descl >
</wcMsg> <wcMsg nane="inOrderStatus"> <nfield name="orderl d"

mappi ng="Order. order| d"/> . o o - o
PP gunloading, error, and abort, selection, form submission, and mouse actions. In implementations

using ECMA scripting, the code appears within the workflow components 406, combines user
interface elements and fixed ané computed text and images, and is reactive to user interaction on
the user interface 202. Tﬁe weﬁ server 106 (see Figure 1) provides a different host environment
for server-side computation including objects representing requests, clients, and files, and
mechanisms to lock and share data. By using the client side and server side scripting together, it
‘is possible to distribute computation between the client communication devices 100 and the

. servers 106,110 while providing a customized user interface 202 for the Web-based component

application programs 302,

ECMAScript also defines a set of built-in operators which may not be, strictly speaking,
functions or methods. ECMASecript operators include such as but not limited to various unary
operations, multiplicative operators, additive operators, bitwise shift operators, relational
operators, equality operators, binary bitwise operators, binary logical operators, assignment
operators, and the comma operator. ECMAScript syntax resembles Java syntax, however,
ECMAScript syntax is relaxed to enable it to serve as an easy-to-use scripting language for
developers. For example, a variable in ECMASecript is not required to have its type declared nor
are types associated with properties, and defined functions are not required to have their
declarations appear textually before calls to them. ‘Tt is recognized that in a class-based object-
oriented programming language, in general, state is carried by instances, methods are carried by
classes, and inheritance is only of structure and behavior. In ECMAScript, the state and methods

are carried by objects, and structure, behavior, and state are all inherited.
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<nfield name="status" mappi hg="Order.orderStatus"/> </whMg> <wcMsg
name="i nUser | nf 0" mappi ng="User"> </wMg> <wcMsg nanme="outOder"> <nfield
name=""speci al" mappi ng="Order. speciall > <nfield nane="user" _

mappi ng="Order . user"/> <nfi el d nane="dateti me" mappi ng="0Order. datetime"/>
</wcMsg> <wcScr nane="scr Special s" title="Specials" main="true"> <l ayout
type="fl ow'>

Component Application .Program Example

Accordingly, re;"e_rring to Figure 4, the client application programs 302 can be
defined as a set of platfoﬁn—neutral component definitions, namely for data 400 and message 404
compoiients,‘ and presentation components 402 using XML (or any other suitable structured
definition language). Tﬁa workflow components 406 can be defined using ECMAScript (or any
other suitable platform-neutral scripting language)., The client runtime environment 206 (see
Figure 2) can generate component templates based on meta-definitions when the components
400, 402, 404, 406 of the component application program 302 are provisioned c;n the
communication device 100. With a large variety of terminal runtime environments 206, the
cross-platform standards such as XML or ECMAScript can be used to define application
component metadata instead of pre-building the component application programs 302. This
delayed binding can allow generic application definitions of the component application programs
302 to be run on a wide variety of terminal system environments 206, represented by various

different communication devices 100.

The following example shows how a Web Services client application program 302 could
be expressed using a structured definition language, such as but not limited to XML, and a
platform neutral scripting/programming language, such as but not limited to ECMASeript, with

defined components conforming with the following Document Type Deﬁniﬁon (DTD):

<IELEMENT wcApp (desc?, iconUrl?, res*, weData*, weMsg*, style*, weScr*, wcFlow)>
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<choi ce name="sl Speci al s" val ue="Speci al |l desc '-.$" Speciallprice"

type="singl eLi stl > </l ayout > <nmenu> <item nane="1|ogi n"

| abel =" Logi nu>

<action screen="scrlLogi n"/> <condition pblock="chLoggedi n" resultefal se"/>
</iten> <item nane="order" |abel ="Order> <action screen="scrDelively"
par an¥" Appl i cati on. aut henti cat edUser"/> <condi tion pblock:"chkogged|n|>
</i tew(ﬂ%&gjngap\rmevl ewOr der St at us" | abel ="View Orders Status">

! CAPP

name CDATA #REQUIRED

title CDATA #IMPLIED

vendor CDATA #IMPLIED
version CDATA #IMPLIED
fransportKey CDATA #IMPLIED

instaliNotifURL CDATA #IMPLIED

registerUJRL CDATA #IMPLIED
>
<|IELEMENT desc (#PCDATA)>
<|ELEMENT iconUrl (#PCDATA)>
<|ELEMENT res (#PCDATA)>
<IATTLIST res

. name CDATA #REQUIRED
url CDATA #REQUIRED

type (xml | image | sound | any) #REQUIRED
deferred (frue | false) "false” .- -

>

Example Data Component 400
<IELEMENT wcbata (dfield+)>

<IATTLIST weData
name CDATA #REQUIRED
persisted (true | false) "true”
>
<IELEMENT dfield (#PCDATA)>
<IATTLIST dfield
name CDATA #REQUIRED

type (String | Number | Boolean | Date | Any) "Any"

array {frue | false) "false"
cmp (true | false) "false"
cmpName CDATA #IMPLIED
key(O|1]2)"0"
>
Example Message Component 404
<IELEMENT wcMsg (mfield*)>
<IATTLIST wcMsg
name CDATA #REQUIRED

mapping CDATA #MPLIED
-

<IATTLIST wcMsg

pblock CDATA #IMPLIED
>

<IELEMENT mfield (#PCDATA)>
<IATTLIST mfield
name CDATA #REQUIRED

type (String | Number | Boolean | Date | Array | XML) #IMPLIED

mapping CDATA #IMPLIED
e

Example Presentation Components 402

<!ELEMENT wcScr (Jayout?, menu?, refresh?, event?)>

<IATTLIST weSer

21



<action screen="scrOdersList"/> <condition pbl ock="chLoggedin"/> </itenp
</ menu> </wcScr> <wcScr nanme="scrlLogi n" dialog="true"> <l ayout

type="verticar> <l ayout type="flow'> <l abel nanme="Ibl User Nane" val ue="User
Nane> <edit nanme="edUser Nane" type="charl > </l ayout> <l ayout type="flow'>

name CDATA #REQUIRED
title CDATA #MPLIED
main (true | false) "faise"
dialog {true | false) "false"
param CDATA #IMPLIED
=
<IELEMENT style {font?)>
<IATTLIST style
name CDATA #REQUIRED
bgColor COATA #IMPLIED
> }
<IELEMENT font EMPTY>
<IATTLIST font
name CDATA #REQUIRED
color CDATA #IMPLIED
size CDATA #IMPLIED
bold {true | false) "false”
italic (true | false) "false"
underiine (true | false) “false"
-
<IELEMENT refresh (msg+)>
<IELEMENT msg (#PCDATA)>
<IELEMENT layout (layout*, label*, separator*, edit*, image®*, choice*, button®, textarea*)>
<IATTLIST layout
, type (grid | flow | border | vertical) #REQUIRED
param CDATA #IMPLIED
placement CDATA #IMPLIED
style CDATA #IMPLIED
-
<IELEMENT menu {item*)>
<IELEMENT item (action, condition?)>
<IATTLIST item
name CDATA #REQUIRED
label CDATA #REQUIRED
shortcut CDATA #IMPLIED
-2
<IELEMENT action EMPTY>
<IATTLIST action
sereen CDATA #MPLIED
phlock CDATA #IMPLIED
param CDATA #iIMPLIED
aceeptChanges (frue | false) "frue”
-
<IELEMENT condition EMPTY>
<IATTLIST condition
pblock CDATA #REQUIRED
param CDATA #IMPLIED
result (true | false} "trug”
>
<IELEMENT event EMPTY>
<IATTLIST event
type (oninit | onClick | onChange | onFocusOut) "oninit"
pblock CDATA #IMPLIED
screen CDATA #IMPLIED
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<l abel nane="1bl Password" val ue="Password:"/> <edit nanme="edPassword"
type="pwd"/> </l ayout > <button nane="bt nLogi n" | abel ="Logi n"> <event
type="onC i ck" pbl ock="ahLogi n" param="edUser Nane. val ue"/ > </button>

</l ayout > </wcScr> <wcScr nane="scrDelivery"” title="Pl ease provide delivery
i nformati on" param="User> <l ayout type="verticar> <l ayout type="flow'>

<l abel name="1bi Street" value="Street:"/> <edit nanme="street"

meppi ngz" Us %t CRAHNBLEL  char | >

<IELEMENT separator EMPTY>
<IELEMENT jabel (condition?, event?)>
<IATTLIST label :
name CDATA #REQUIRED
value CDATA #REQUIRED
placement CDATA #MPLIED
style CDATA #IMPLIED
>
<IELEMENT edit (condition?, event?)>
<IATTLIST edit
name CDATA #REQUIRED
value CDATA #IMPLIED
mapping CDATA #IMPLIED
type (char | number | date | pwd | phone | email) "char"
readCnly (frue | false) "false"
placement CDATA #IMPLIED
style CDATA #IMPLIED
> .
<IELEMENT textarea {condition?, event?)>
<IATTLIST textarea
name CDATA #REQUIRED
value CDATA #IMPLIED
mapping CDATA #IMPLIED
readCnly (true | false) "false”
pltacement COATA #IMPLIED
style CDATA #IMPLIED
>
<IELEMENT image {(condition?, event?)>
<IATTLIST image
name CDATA#REQUIRED
resName CDATA #REQUIRED
placement CDATA #IMPLIED
- .
<IELEMENT cholce (condition?, event?, entry*)>
<IATTLIST choice
name CDATA #REQUIRED
value CDATA #IMPLIED
mapping COATA #IMPLIED
type (singleList | multiList ] dropdown [ checkbox | radio) "singleL.ist"
readOnly (true | false) "false”
placement CDATA #IMPLIED
style CDATA #IMPLIED
-
<IELEMENT entry (#PCDATA)>
<IELEMENT button (condition?, event?)>
<IATTLIST button
name CDATA #REQUIRED
label COATA #REQUIRED
image (true | false) "false”
placement CDATA #IMPLIED
style CDATA #IMPLIED
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</l ayout > <l ayout type="flow'> <label nanme="IblCty" value="City:"/> <edit
name='"'city" mappi ng="User.city" type="char"/> </l ayout> <| ayout .
type="fl ow'> <l abel nane="IDbl Post al Code" val ue="Postal code:"/> <edit
nanme="post al Code" mappi ng="User. postal" type="char"/> </|ayout> <l ayout
type="flow'> <l abel nanme="IDbl Phone" val ue="Tel ephone: "/ > <edit name="phone"
mappi ng="User . phone" type="phone"/>

Example Workflow Component 406
<IELEMENT wcFlow (pblock+)>

<!IELEMENT pblock (#PCDATA)>
- <IATTLIST pblock
’ id CDATA #REQUIRED
param CDATA #IMPLIED

As given above, the XML elements define the example component application 302
including a weApp element, a weData clement, a weMsg element, a weSrc element, and a
wcFlow element. Referring to Figure 3, the weApp element is a top-level element which defines
the component application program 302. The wcData element defines the example data
component 400, which is comprised of a group of named, typed fields. The wcMsg element
defines the example message component 404, which similarly defines a group of ﬁa.med, typed
fields. The weSrc element defines the example presentation component 402. The example
presentation component 402 is a label, a separator, an image, a button, an edit field, a text area, a
single-selection list, a multi-selection list, a drop-list, a checkbox, a radio button, or a screen
containing a group of other presentation components 402.

Referring to the above example component application program 302 and Figure 3,
the weFlow element defines the exaﬁple workflow components 406. The pblock attributes of the
XML elements specify a pblock element nested in the weFlow element. Each pblock element
comprises seript which defines part of the workflow of the component application program 302,
The script is written in ECMAScript.

In order to define the behavior of the component application 302, the workflow
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</l ayout > <l ayout type="flow'> <label nane="IDbl Date" val ue="Date of
delivery:"/> <edit naneedate" type="date"/> </l ayout> </|ayout> <nenu>
<i tem nanme="sendOrder" | abel ="Send Order"> <action pbl ock="ahSendCOr der"
pararry="User"/> </itenr </ nmenu>

components 406 use ECMAScript to reference and manipulate the data components 400, the
preséﬁt_ation components 402, and the message components 404. Workfiow compoenents 406 can
also reference external obj ect types, which allow actions to be performed on the components
-defined in the component application 302. For example, a wcMsg type allows a message defined
bya meésage compénent 40_4 to be evaluated to determine whether mandatory fields have been
supplied, and to be sent to an external system such as the web service of the server 106. A
wcData type allows the size of collections of data eni:ities defined by data components 400 to be
determined, and allows data entities to be deleted. A wcScr type allows a presentation component
402 to be displayed to the user. Similarly, a special dialog external object allows a message to be

displayed to the user on the user interface 202 (see Figure 2),

Example Component Application Program 302 with Interface

Referring te Figures 1 and 5, a block diagram illustrating a further example component
application program 302 is shown. The presentation components 402 included in the example
component application 302 define a login screen 500, a specials screen 502, a delivery
information screen 504, an order list screen 508, and an ogder status screen 506. These screens
would be presented on the user interface 202 (see Figure 2) of the communication devices 100.
The example component application 302 allows a user to view a pizza menu, to order a pizza for
delivery, and to view details of past orders. The user is first presented with the login screen 500
on the user interface 202. The user provides a user name and password, and then pushes a login
button 501. The workflow component 406 checks the user name and password against'a user

profile which is provided by the web service of the server 106 through messages 105. If the user
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</wcScr> <wcScr nane="scrOrderStatus” title="Order status" parans"Orderir>
<l ayout typeevertical" paran="% > <l ayout type="flow'> <l abel

nanme="1bl Speci al r" val ue="Speci an> <l abel nanme="1b1Specl al Mapped"

val ue="(c) Orderl special "/ > </l ayout > <l ayout type="flow' > <lI abel

nanme="1 bl Conf Nunber" val ue="Confirmati on nunber N>

Vel Uon Lo CPHH RIS R & PEHHRERTR07 & Asnlayg FromdhegrstelssyELS P ow >
the user can select menu items to place an order or to view the status of orders, which determines _
whether the delivery information screen 504 is d.isplayed, or if the order list screen 508 is
displayed. The deilivery information screen 504 allows the user to specify details of an order, The
information provided by the user is stored psing the data component 400 which describes an

order,

The user then selects a menu item to send the order, which triggers the workflow
component 406 to send the message 105 defined by the corresponding message component 404
containing order information to the web service on the server 106. The order list screen 508 lists
past orders, and allows a user to select a memnu item to view details of one or more of the listed
orders. After sending an order or selecting the menu item to view order details, the order status
screen 5IO6 is displayed, based on response messages 105 received by the device 100 and
subsequently processed by the relevant message 404, workflow 406, presentation 402, and data
400 components. The order status screen 506 contains information describing orders that the
user has placed, and a menu item which, when selected, causes the specials screen 502 to be
displayed. The message components 404 relay the required data for the input and output of the
messagés 105. The corresponding data components 400 coordinate the storage of the data in the
memory module 210 (see Figure 2) of the device 100 for subsequent presentation on the user
interface by the presentation components 402. The workflow components 406 coordinate the

transfer of data between the data 400, presentation 402, and message 404 components.
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<l abel nanme="1bl Status" val ue="Status: 1> <| abel

name="1b1St at usMapped" val uee@ dera. order St atus. status"/> </| ayout >

<l ayout type="flow' > <l abel nanme="IDbl ConfDate" val ue="Date of |ast status
update: "/ > <| abel nane="1bl Conf Dat eMapped"
value="(c)Orderftorder Status. datetinel > </l ayout > <separator/> </| ayout >
<menu> <item nanme="continue" | abel ="Conti nue"> <action

screenescr Specl alisé dxamgleict@p@nent application program 302 displayed in Figure 5 is represented

in XML and mEScript és follows, including data components 400 as “wcData”, message components _
404 as “wcMsg”, presentation components 402 as “weScr” and workflow components 406 as

“weFlow™ for processing the other components 400, 402, 404:

<|DOCTYPE wcApp SYSTEM "wcApp.did">
<wcApp name="WirelessPizza" title="Wireless Pizza" vendor="ARG" version="0.9">
<desc> Order pizza from your wireless device. </desc>
<iconUrl>http://iwww.example. com/wirelessPizzalcon.png<ficonUrl>
<wcData name="User">
<dfleld name="name" type="String" key="1">
<dfield name="passwordHash" type="String"/>
<dfield name="street" type="String"/>
<dfieid name="city" type="String"/>
<dfield name="postal" type="String"/>
<dfield name="phone" type="String"/>
</wcData> )
<wcData name="OrderStatus™>
<dfield name="confNumber" type="Number" key="1"/>
<dfield name="status" type="String"/>
<dfield name="datetime" type="Date"f>
</wcData>
<wcData name="Order">
<dffeld name="orderld" type="Number" key="1"/>
<dfield name="special" type="String"/>
<dfield name="user" cmp="true" cmpName="User"/>
<dfield name="datetime" type="Date"/>
<dfield name="orderStatus" cmp="true" crmpName="0rderStatus"/>
</wcData>
<wcData name="Special">
<dfield name="desc" key="1" type="String"/>
<dfield name="price" type="Number"/>
<fwcDatag>
<wcMsg name="inAddSpecial" mapping="Special">
<fwcMsg>
<weMsg name="inRemoveSpecial" pblock="mhRemoveSpecial">
<mfield name="desc" mapping="Special.desc"/>
<fwchMsg>
<wcMsg name="inOrderStatus">
<mfield name="orderld" mapping="Order.orderld"/>
<mfield name="status" mapping="Qrder.orderStatus"/>
<fwchMsg>
<wcMsg name="inUserlnfo" mapping="User">
<fwcMsg>
<wcMsg name="outOrder">
‘\ <mfield name="special" mapping="Order.special"f>
<mfield name="user" mapping="Order.user"/>
<mfield name="datetime" mapping="Order.datetime"/>
</wchMsg=
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</ menu> <refresh> <msg> inOrderStatus </ nsg> </refresh> </weScr> <wcScr
name="scrOrdersList” title="Previous Orders"> <l ayout typeeverticar> <l abel
naneel bl I nstructi ons” val ue="Sel ect one or nore order:"/> o
<choi ce name="nl OrderlList" value="@xdeadatetine + "' - ' + @rdeaspeci al
mappi ng="Ordera" type="nmultiList"/> </layout> <nenu> <item nane=" viewO der
| abel =" Vi ew Order" > , ) ) i
<wcScr name="scrSpecials” titte="Specials" main="true">
<layout type="flow">
- <cholce name="siSpecials" value="Special[].desc + - §' + Special[].price”
type="singleList"/> :
<flayout>
<menu> ,
<itern name="login" label="Login">
<gction screen="scrLogin"/>
<condition pblock="chLoggedin" result="false"f>
<fitem= ’
- <jtem name="order" label="Order">
<action screen="scrDelivery" param="Application. authenticatedtser"/>
<condition pblock="chLoggedin"/>
</item>
<ltern name="viewOrderStatus" labeli="View Orders Status">
<action screen="scrOrderslist"/>
<condlition phock="chLoggedin"f>
<fitem>
</menu>
</wcScr>
<wecScr name="scri.ogin” dialog="true">
<layout type="vertical">
<layout type="flow"=>
<label name="lblUserName" value="User Name:"/>
<edit name="edUserName" type="char"/>
</layout>
<layout type="flow">
<label name="IblPassword" value="Password:"/>
<edit name="edPassword" type="pwd"/>
<flayout> '
<button name="btnLogin" label="Login">
<event type="onClick" pblock="ahLogin" param="edUserName.value"/>
</button>
</layout>
<fwcSer>
<weScr name="scrDelivery" tite="Please provide delivery information” param="User">
<layout type="vertical">
<layout type="flow">
<label name="IbiStreet" value="8treet:"/>
<edit name="street" mapping="User.streat" type="char"/>
</layout>
<layout type="flow">
<label name="|bICity" value="City:"/>
<edit name="city" mapping="User.city" type="char"/>
</layout>
<layout type="flow">
<label name="IblPostalCode" value="Postal code: >

<edit name="postalCode" mapping="User.postal" type="char"/>
<flayout>
<layout type="flow">

<label name="IblPhone" value="Telephone:"/>

<edit name="phone" mapping="User.phone" type="phone"/>
</layout>
<layout type="flow">
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<action screen="scrOderStatus" param="ml OrderlList.selected"/> </itenp
</ menu> </weScr> <wcFl ow> <pbl ock id="chLoggedin"> return

Appl I cati on. aut henti catedUser | = null; </pblock> <pblock id="ahLogin"
par am=" User. nane"> if(User. passwordHash == Util . nd5(scrLogi n. edPasswor d)
{ Application.authenticatedUser = User;

<label name="ibiDate" value="Date of delivery."/>
<edit name="date" type="date"/> :
</layout>
<ftayout>
<menu>
<jtem name="sendOrder” label="Send Order">
<action pblock="ahSendOrder" param="User"/>
<fitem>
. </menu>
<hwcScr>
<wcScr name="scrQOrderStatus” titte="Order status" param="Order[]">
<layout type="vertical" param="%">
<layout type="flow"> :
<label name="lbiSpecialr" value="Special:"/>
<label name="biSpecialMapped" value="@0Order(].special"/>
<flayout>
<layout type="flow">
<labsl name="biConfNumber" value="Confirmation number:"/>
<label name="hiConfNumberMapped"
value="@Order{l.orderStatus.confNumber/>
<flayout>
<layout type="flow">
<iabel name="IblStatus" value="Status:"/>
<label name="|blStatusMapped" value="@0rder[.orderStatus.status"/>
<flayout>
<layout type="flow">
<label name="biConfDate" value="Date of |ast status update:"/>
<label name="|hiConfDateMapped"
value="@Order]].orderStatus.datetime"/>
</layout>
<geparator/>
<flayout>
<menu>
<item name="continue" label="Continug">
<action screen="scrSpecials™/>
<fitem>
</menu>
<refresh> ,
<msg> inOrderStatus </msg>
<frefresh>
<fwcScra
<wcScr name="scrOrderstist” title="Previous Orders™
<layout type="vertical">
<label name="iblinstructions" value="Select one or more order:/>
<choice name="mlOrderList" value="@Order[].datetime + ' - ' + @Order]].special"
mapping="Crder[}" fype="multiList"/>
<flayout>
<menu> .
<jtem name="viewOrder" label="View Order">
<action screen="scrOrderStatus” param="miOrderl.ist.selected"/>
<fitem>
</menu>
<fwc3cr>
<wcFlow>
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scrLogi n. back(); ) else { D alog.display("Invalid login!"'); </pblock>
<pbl ock |d="ahSendOrder" paran="User> Order.orderld = Uil.guid();

Order. special = scrSpecial s. sl Speci al s. sel ected; Oder.user = User;
Order.datetlme = scrDelivery.date; OderStatus. confNunber = Util.guid();
Order Status.status = ."Sent. Pending response."”; OderStatus.date =

Uil.currentDate(); Oder.orderStatus = Order Status; outOder.send();
<pblock id="chLoggedin"> '
- -return Application.authenticatedUser |= null;
</pblock>
<pblock id="ahlLogin" param="User.name">
if(Lser.passwordHash == Util. md5(scriogin.edPassword) ) {
Application.authenticatedUser = User;
scrlogin.back();.
} else { ‘
Dialog.display("Invalid login!");

</pblock:>

<pblock id="ahSendOrder" param="User">
Order.orderid = Util.guid{),
‘Order.special = scrSpecials.slSpecials.selected;

Order.user = User;
Order.datetime = scrDelivery.date;
OrderStatus.confNumber = Util_guid{);
OrderStatus.stafus = "Sent. Pending response.”;
OrderStatus.date = Util.currentDate();
Order.orderStatus = OrderStatus,; -
outOrder.send();
scrOrderStatus.display(Order);

</pblock>

<pblack id="mhRemoveSpecial" param="inRemoveSpecial">
Special.desc = inRemoveSpecial.desc;
Special.delete();

</pblock>

<twcFlow>
</wcApp>

Figure § is a flowchart illustrating a method of building the wircless component
application 302 for subsequent communication over the network 102, 104 to the device 100.
Referring as well to Figure 3, the method begins with step 600 of creating the data components
400 for defining data entities such as users and orders. The method continues with step 602 of
creating presentation components 402 for defining user-interface elements such as screens,
buttons, menus and images. The method continues with step 604 of creating message
components 402 for defining messages formats which are sent to external systems such as web

services on the server 106 (see Figure 1). The components 400, 402, 404 are expressed in the
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scrOrder St atus. di spl ay(Order); </pblock> <pbl ock id="nmRenoveSpeci al "

par an="i nRenoveSpeci al "> Speci al . desc = i nRenoveSpeci al . desc;
Speci al . del ete(); </ pbl ock> </ wcFl ow> </ wcApp> Figure 5is a
flowchart illustrating a method of building the wirel ess conponent

application 302 for subsequent communication over the network 102, 104 to
the device 100. Referring as well to Figure 3, the nethod begins with step
600 of &Fehrsddpiinfien pnguaze sughon bnt wot ipded torong besedion KMt Bhemethed es such as
users and orders. The nethod continues with step 602 of creating

pr esent gerichdecwitpeeediorT 100e fogethatdhd dutartPOLpreseniativeAdZad nedseagetd$ such as
screens, buttons, nenus and i mages. The nethod continues wth step 604 of
cr eat i ngemmsswywith swpgdleentosapsOchid 406 id efdentorigfineths bgesiot of thatygplishiicnh ar e

sent to external systens such as web services on the server 106 (see Figure
1) . The3eonPbneakow00mpeRits 400 dreavritieR 4Pl 856l infirdchens, Sich Usbhwmed
definition | anguage such as but not |imted to one based on XM.. The net hod

concl udasited ol ECNIRBcrifGvi0éh f bR bRV eThelEh B3 i@Hs 2 REGRENT at i on 402
and nessage ‘404 conponents w th workfl ow conponents 40% in order to define

t he behgythhe@faphiRati FPRRIKALhAM R Fer of Mo QLR are
witten aggg se?%es of iﬁ@?&uctions?r%ucﬁ agﬁbutwﬁggaﬁﬁﬁﬁgg%uggﬁECNAScript,
whi ch is descri bed above. The nmethod of building a wireless conponent
application 302 may include fewer or nore steps that those shown in Figure

5. Refyerd ing. 9. Fi 1 and tion.8Q0 of the interacti
et veen tho devroes Sabeohiite, dodlibndop P et ufea SIS chown.

The web_service receives 802 the request ssage 105 requesting that the
dovi oo TUOTHEET F Utk hIF et BHE 0 FARDTE THoD SopUIEdccombsebe Sahe ce

upl oads_804 tﬂg requjred %gnpqnents 400, 402, 404, 406 (if any) of the
conponelEss s P IaurEe Sips thegleyine L fkagmeomgnmdgations iy the el sg5yer-t Theubs equent
i nformation exchange between the web service and the device 100. The device
recei ve¥ R FEVIEG UHaKF BYLiGe ssmpesheampoaps 4WatiZR0BAL6 Gifany pbihe eotspdnont

provi sion 806 the conponents 400, 402, 404, 406 by the runtime environment
206 ( se®PHFYigna031o, the AevineddP, inordso tof sugpnresubbrguete infomagion axahelgedicivest of t he
web service, by producing an executabl e version of the conponent

appl i cathie oeb 8@2ice Finkthedenceatf00t Hbe dendcaeceh@ thempudnitt8OComihantiaplatidie user
interface 202 (see Figure 2) of the device 100 for subsequent sending 810

to the ¥anderaceal tasrodisiveGUE He compoIRPS 40050001047 BOEIMhOEBR Ser Vi ce
operations. The web service processes the request nessage 105 and sends 812

t he appémirvinat® 20€&POREEe P56 38Rr QARG HdabdcAatAvdllieSIaRAMGNt  Out put
on the user interface 202. The device 100 receives 814 the nessage 105

02 oUl PO e L e KT e oAl S e T s "Gt
| device 100 inputs 808 data into the user interface 202 (see Figure 2) of the device 100 for
subsequent sending 810 to the web service as a request message 105 for receiving web service
operations. Tile web service processes the request message 105 and sends 812 the appropriate
response message 105 including data for subsequent output on thé user interface 202, The device

100 receives 814 the message 105 containing the data and the executable version of the

component application 302 outputs the data appropriately on the user interface 202, Further data
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exchange 816 is perfornmed between the device 100 and the web service as per
above, or the exchange is termnated 818 and the executabl e version of the
conponent application 302 is either saved in the nmenory 210 (see Figure 2)
or is deleted fromthe runtime environnment 206 as desired. Referring
to Figures 1, 3 and 7, for exanple, operation 900 shows when the device 100
recei ves 902 the response nmessage 105 containi hg nessage data, the

appr oprexglaagandiods paipreshprsvesntthadryiqed 0@ pist Be webBuviehss Rearkeveditnt of t he
message 105 according to the appropriate neseage conponent 404. The

wor kf | ewchoogpis teminatg$ 18 muhihp exroeigble 31908 of e corpancaioarpbertion AR ispifbert s 910
the data into the correspondi ng data conponent 400 for subsequent storage
912 i n sy imrongmarp AL EecXliguré Spar iFilgetedir@n thefuntime enviiohmeeddeds t he

wor kf | ow conponent 406 al so inserts 908 the data into the appropriate

pr esentdatitedn conponent 402 for subsequent display 914 on the user interface
202 (see Figure 2). Referring to Figures 1,3 and 8 operation 1000
shows data i nput 1002 for an action, such as pushing a button or selecting
a nmenu item which the user perforned 1003 on a user-interface el enent

through the agfind BFeREaQ€3 &Qﬁv,(f&ee%aﬂﬁbﬁwéﬁra%bn 900 G0ke WRKARE BBk {doow
conponent 406 interprets 1004 the input data according to the appropriate

. 0 i ) def i ned
Byt he Tarsmo o MR s At AR e e P e S B 06 hen
popul atc%ﬁlgélgejn(gllég] iﬁ%egpgétg9&gtg9 ?%g g(grﬁen%g th\énn{egsaéec FOr?ID agg(#}eling ?%@1{3 g@%}é' a%j by the

user for sequen or age I'n the meno igure 2).

Further, the workfl ow,.c onent 406 al so,inserts 100 e ipput data into
the apdrssiiisr sepntien R Sy torrBied 4l Btitemencob IR bt dds ' (he

i nput data ata entities to the web servi Ln the nessage 105, as

def i ned™5y® ? i%t%ﬁ‘ggfg e the SppesRentingdpie component ﬁ&) TL°§ SyhSEIGR %g@etg}'}gtm 6rponent
applications 302 which are created using the nethods described above can
requi r En¢rBYY modpie 24 (sep Bighie @-hEWh@arl%még%ale&@ﬁfﬂ%%qnm%?ntépﬁ algo frgerts
conmponent applications 302 do not use full programm ng | anguages, but

rat her 98 dhasdatmiairbisaipaapeidtetecsiriaiagiosposant H2aer sabbequent JEEMRSE4 opthe whi ch
are conparatively sinple and easy to learn. The nmethods can result in
conponentr iapphieccdRi(@adig®@2)i n which the user-interface 202 and the
definition of the data are decoupl ed. This decoupling allows for
nodi fi cati on of any conponent 400, 402, 404, 406 in the conponent
application 302 without affecting and requiring substantial changes.to

ot her conporRrngH®ig#l2, 3 408 oflftidnN 0D ShodRRIblaG@fut 0002382an &fen Ishers can
facilitate maintenance of the conponent applications 302, including

modi fi catugin@NshibRdaLdRUnOf rehei1GRPRALMAE uaR BLksAkl 908 302uLRintdhfcdevi ce
100. Figure 9 is a block diagram of a dual - mode nobil e communi cation

devi ce fdfant Mu’)\féﬂ tfleBL_lslér ifaééff%&%z g 'iﬁPéu?e d%f Tthgl fel Ht! \9&‘“](13[(99 c@rﬁp(ﬁew()%s 1 and

6. The dual - nbde nobi |l e comuni cati on vice 710 1 ncludes a transceiver

rll, a iH?eﬁJchQ h @/ﬁﬁﬁf? %{nj ¥t7d%%136?0r§g§ PA Ay a%%é?ria’t:el pqggéntgﬁ(%g %c%ﬁ%p%zx?gxg ,46% M%{re mory 726,

Loy d
auxi liary "I npu I cCes a ‘sérla a Keyboard

732, a spea 4 . m cropho 736,,a short-r e wrele nmuni cat i ons
ube sy TERTRhs it M BB BRI o el R S AR B e
transcei v 711 preferably includ transmt and recei ve antennas 716, 718,
a recei%ghe?‘f[f?m oqepfa‘{?gﬁli’%‘tpéwul?tfﬁ?&@ﬁ ¢ dta cmpnoneit 410 Wik theinpupiaa 713, and a
digital signal processor 720. Wthin the Flash nenpry 724, the dual - node
mobi | e Pf&‘é}g?ﬂ}?ﬁ t@aﬁﬁebﬁ?ra@xﬁ%@ntﬂ%aqﬁrl&fl%fra@? e mersde Al Ofpertigure ¢). of

sof twar e nodul es 724A-724N t hat can be executed by the m croprocessor 738
(and/ orFurther, thspvorlefgw corpomerdi4A6 alse nspitsel 008 theuinius dete drio hsdubepizdA, a dat a
comuni cation nodule 724B, and a plurality of other operational nodul es
724N for carrying out a plurality of other functions. The dual - node
nobi | e conmuni cati on device 710 is preferably a two-way comruni cation

devi ce having voice and data communi cation capabilities. Thus, for exanple,
t he dual - node nobil e conmmuni cati on device 710 may conmuni cate over a voice
network, such as any of the analog or digital cellular networks, and may

al so communi cate over a data network. The voice and data networks are
depicted in Figure 9 by the connunicatg?n tower 719. These voice and data
net wor ks may be separate comruni cati on“hetworks using separate
infrastructure, such as base stations, network controllers, etc., or they
may be integrated into a single wrel ess network.




The conmmuni cati on subsystem 711 is used to communi cate with the voice and
data network 719, and includes the receiver 712, the transmtter 714, the
one or nore |local oscillators 713 and nay al so i nclude the DSP 720. The DSP
720 is used to send and receive signals to and fromthe transmtter 714 and
receiver 712, and is also.utilized to receive control information fromthe
transm r 714 and rovide control jnpformation to.the receiver 712. |f
e vorties fopndi B i ksivoof Sogea 414t te Bpvighie of Aesq et © Y wed

cl osel y-spaced set of equencies, then a single |ocal oscillator 713 may
be used*'i°d Wéﬁaﬁ%h&nﬁ &F?“PF%I’)E*SH?%’%% wmppaent 464 recei ver 712.
Alternatively, if different frequencies are utilized for voice

conmuni cations versus data  comuni cations, then a plurality of | ocal
oscillators_713 can be used to generate a plurality of frequencies

cor r espondi Hds Xegogived (it eanponent dpplisathets\3O2 kebich b crétedhsingtihd methadst ennas

716, 718 are depicted in Figure 9, the dual-node nobile conmunication

devi ce dpscoibecbabiove tra regun lesh tilnedo giaigiben antlendw applidatdbnsl dncel thf esnprhban,

whi ch includes both voice and data information, is comruni cated to and from

t he conppiitagatsi302 donctulse fllptogriaming linpageebvefihet he sERRard20asand t he
m cr oprocessor 738. The detail ed design of the comrunication subsystem 711,

such asechnelogiersuyh RAXEIL 50 FOMESHrip SR ObmPBRNSEly SEYA and&h to léagx .
dependent upon the commrunication network 719 7in which the dual -node nobile

conuNUIThS glcitods RMbRR il ddhpoRedtRbRNEEchs 1302 APSHRL e ugé?:rint@?fﬂ%%lof cithg ual - mode

nobi | e conmuni cati on device 710 intended to operate in a rtﬁn nerican

mar ket jomvitid I i: Laned-.to operate wth
tib G HE@atRarE 9936&@%& afllrlg @e&gﬂ[ﬁgﬁ%ﬁlm fot é}ogﬁi%ﬁt%ntoq ap)kcsongw&elétl S0

t he MbbitexTm or Dat aTACTm nobi onmuni catron ne

desi t i f..a. Let f i i cat.i .net ks,
G oh na 000 R RIS e o Bt Bl Rab e sELGE oSO A SRRl o1 use
in E fi ith._.th | - Packet Radi

Sor o1 P oHE: ARG S0t 502, 3RS 186 G 1 el onc Oaor ol cgn BSHRIRI oat i on

net wor k. . Ct her %iﬁes of data and voice networks, both separate and

i nt egr - OB PRALSAPNHA Y%, Ichisling ragdi figstien prstipdatingorfthmi cat i on
devi ce.710. . Dependi ng upon the type of network or networks 719, the
access C?%Eﬂﬁe}‘%h?aélmﬁso}mtoﬁgm’dﬁﬂlcﬂ A®e nobil e conmmuni cation device 710 may

al so vary. For exanple, in the Mbitex and Dat aTAC data networks, nobile
devices are registered on the network using a unique identification nunber
associated with each device. In GPRS data networks, however, network access
i s associ at Bigugi%tipa hlosk Bisgeindn dosl-nustermalfile sommihicatiotelevice 710A wBRIRSs devi ce
typically requires a subscriber identity nodule ("SIM), which is required
i n or dértheneseppleatf¢healedigall OhuitRigurebl del & Therdubl-aadE RbIEYIBeuaEhd: GPRS
network. Local or non-network comunication functions (if any) may be

oper abii@ice 10 tmlitdet haaBciverut, midtptoceBEL7IBOPiHSIF PIATHRLE AkkeR Bavi ce wil |
be unable to carry out any functions involving conmmuni cations over’ the data

net wor RAR Siemoky 16, ixatriyutl gl {0y @b 24, @&%ﬁ;{(&@%; a Ee::}/‘sgaré‘%? 11

energency cal ling. After any required nhetwork registration Gr

act i vaggeaiter P9 GAAWFBE0TRAME, mgﬂhr&%miﬁieg%?nhﬁﬁi%&kg%% o IR0

e
communi cation device 710 may then sen recei ve co nlcatégﬂdgFﬁnals,

i ncl udipinbREL | £ . j )Y e network 719 (or .networks).
Si gnal s r ecei vgegleﬂb{/é%}tcﬁgl% a%tgltgﬁlrslzhg rl)@lef% Fag%‘ef‘%‘é%g&{ﬁﬁﬁ\é@dﬁ%#sﬁ W #7119 are

rout ed i . whi.ch provi.de or signal, applification,
frequencivi Bk gert ols, Kbl RRHESE T oe &1 B0k ol Beatlblors g ray al so

rovid . to..digital..conversi.o nal og to digital conversion of the
Fecei vas et R Pitessie T4 SR B¢ HiasthoE sl Vo eRtifdpsdsmobisuch as |

di gital denodul ati on and decoding to be perfornmed using the DSP 720. In a
simlar manner, signals to be transmtted to the network 719 are processed,
i ncl udi ng nodul ati on and encodi ng, for exanple, by the DSP 720 and are then
provided to the transmitter 714 for digital to anal og conversion, frequency
up conversion, filtering, anplification and transm ssion to the

communi cation network 719 (or networks) via the antenna 718. Al though a
single transceiver 711 is shown in Figure 9 for both voice and data

conmmuni cations, it is possible that the dual -nmode nobil e comruni cation
device 710 may include two distinct transceivers, a first transceiver for
transmtting and receiving voice signals, and a second transceiver for
transmtting and receiving data signals. In addition to processing

t he conmuni cation signals, the DSP 720 al so provi des for receiver and
transmtter control. For exanple, the gain |evels applied to comunication
signals in the receiver 712 and transmtter 714 may be adaptively



sof tware nodul e or application, or incorporated into one of the software
nodul es 724A- 724N. The m croprocessor 738 also interacts with ot her
dual - nrode nobi |l e comruni cati on devi ce subsystens, such as the display 722,
Fl ash menmory 724, random access nenory (RAM 726, auxiliary input/output
(PO subsystens 728, serial port 730, keyboard 732, speaker 734, m crophone

736, a short-ran co ni cat.ions, subsystem 740 and any ofher - node
robi | & SomEEar eI PeEtany SR e R Gl e P e L e e
Sonme of the subsystenms shown in Figure 9 perform connunication-related
funct i difa be W@F@igy W@Pfogwra%s?%rt7éﬁganﬁ§yﬂ*§r%’iﬁ ) -riedudigma vaiee on- devi ce
functions. Notably, sone subsystens,. such as keyboard 732 and display 722
may be WEE¥MEHOLHPRIE St didetacreRLpisatindacduleT24B; anks plaabity cisthent eri ng a
t ext nessage for transnmi ssion over a data conmmuni cati on network, ‘and

devi ce-9refierahmoflyiar134dhtr earoingayt apluelitudfatter fioctiomsk |ist or ot her PDA
type functions.’ Operating system software used by the m croprocessor
738 is preferably stored in.a persistent store such as Flash nenory 724. In
addition to the operating system which controls all of the I'owlevel
functions ofTht Healdual-nrabtle comiivhieation devies ] Was pRRuradyi f@-wAP, the Flash
menory 724 may include a plurality of high-level software application

pr ogr an®mnnicalsile e heHaH vaise #hd\(Ria@BmERRTTHIEAbITR D LS fof 24fnpia dat a
conmuni cati on nodul e 7248, an organi zer nodul e (not shown), or any other

type ofths@fal-waasmepisldnmfgdditiod B& i A8 %m%%%%@%@%ﬁ%&%% ugg,a file

systemfor storing data. These nobdul es arfe execute m cr gpr ocessor

738 an i i.gh:d ' h ual - npde
robi |0 e el el MR OrRE End Dl B Pl Ul g
t ypi cal I AC) ical . nent.provi ded t.hrough t di.splay 722,
and an {her B8R el iR RGN o R KRR ey o Bobps
keyboar:d. 732 eaker 734, and m crophone 736. The operating system

speci £ 1'CAAaT SRR RUBIIAY e ST CATTErF et I oUa R TA P e RSO EHIF SIS or
rmdulesh orlgarts.thereof, may be tenporarily | oaded into a volatile store,
such asUEdain brsestations, petogk coyalers, et o sy Bty b intpgrated éa Hnsterwiteleat | on
signals may al so be tenporarily stored to RAM 726, before permanently
witindt 8 to a file systemiocated in the persistent store 724. An
exenpl ary application nodule 724N that may be | oaded onto the dual - node
nobi | e conmuni cati on device 710 is a personal infornmation manager (PM
application providing PDA functionality, such as cal endar events,

appoi nt ment §he sgrambziskiontserysterfiTil § isnvetllbo@omadNicamyvitd thovied #idagta Wit h t he
voi ce conmuni cati on nodul e 724A for managi ng phone calls, voice mails,

etc., awntvaaylBhsdinchtiertBeiccsivdr!? 1 ke datsmitee T3] Ml o hofddid 8sdi@fiofanagi ng
e-mai | comuni cations and other data transm ssions. Alternatively, all of

the furmasandmby ilyo BENLGEMINPCR0C TRIDEP 58D isQiicdRAh EanfiZdAi ANk RS, Sat a
comuni cation nodule 724B may be integrated into the PIM nodul e The

Pl ash MY fihinkeh8hablaoiReon A6d ihild dtﬁizéa’t%tr-J&Je%gfuﬁﬁiiﬁéo%gén%?%r age of

PIMdata itens on the dual -npde nobil e conmmuni cati on devi ce e PIM

appl i cakd @mhsRIRE $1aMMo ipﬂﬁ/l(féqgﬁ‘tr&l moﬁ%tlhh E%‘:}E 8@8?1§%d71§n ?f 3 gée"a%c}%‘%{ a itens,

either by itself, or in conjunction w and data ¢co cation
dul ; [ : i.rel t k 719. .The PIMdata it

or of or <81y Bl el il MeA B LS IR RSl sdin et ol
i I ‘ K 9 i th i t of taite t d

ssoct rehou T 217 ey Vet i S GRACH: Bl 3RunileciIZalt Hsehemier or ed syst em

for dagﬁmh%ﬁnﬁ a§$§piaé€d W th %Hgaxtipular user. . . The dual - node

mobi | e “ESHIHNT Cat PHREARVTRE P E o Rilize] ©b veie sRiMuNfaions yewsdaized with a
host system by placing the dual -node nobil e conmuni cation device 710 in an
interface cradle, which couples the serial port 730 of the dual -node nobile
comuni cation device 710 to the serial port of the host system The serial
port 730 nay al so be used to enable a user to set preferences through an
external device or software application, or to downl oad other application
nodul es 724N for installation. This wired downl oad path may be used to | oad
an encryption key onto the dual -nbde nobile comuni cati on device 710, which
is a nore secure nethod than exchanging4encryption information via the

w rel ess network 719. Addi ti onal "application nodul es 724N may be

| oaded onto the dual -nbde nobil e conmuni cati on device 710 through the
network 719, through an auxiliary 110 subsystem 728, through the serial

port 730, through the short-range comrunications subsystem 740, or through
any ot her suitable subsystem 742, and installed by a user in the Flash
menory 724 or RAM 726. Such flexibility in application installation




When t he dual -node device 710 is operating in a data comuni cati on node, a
recei ved signal, such as a text nessage or a web page downl oad, w il be
processed by the transceiver 711 and provided to the m croprocessor 738,
which will preferably further process the received signal for output to the
di splay 722, or, alternatively, to an auxiliary 110 device 728. A user of

t he dual - i cQ nication ice.710. may al so conpose data itens,
such azéog{n%l Ca%%s%g%%?%ﬁ% PHfe O%¢ 5%1?13 canbe u%qit?:ﬁeﬁegatﬁ)‘?@fl@rh%fy a

conpl etg_al phanuneri c,.keyhoard laid out in the QAERTY style, although ot her
Styl es THUEEIRr Rt PUTH dtaice il dyh Behatks I nABBOUER SvR A MMADTASRAIC st y | o
may al so he . used. User input to the dual -npde nobile comrunication device
710 i s ¥Fofemiged 18@?1%%%&*‘%%@@%?% goppnugicaiondqvicgrit0 coudl Hevied awithzps,

whi ch may include a thunbwheel input device, a touchpad, a variety of

swi t cheSieluantek sFuchyp uinfosmrtiern whish dnclufisebaeth Npios el digst iafdrmetio, isnput by t he
user may then be transmtted over the comuni cation network 719 via the

t r ans c edopapunicatpd to and fronyhsromhanigetidn- mebide 7o bid eligoamweinaid DSP 7oEMidce 710
is operating in a voice comuni cation node, the overall operation of the
dual - noteminptirbeessoo iR Mhealbiailed dsigho€thé tOmmanisatst saBdyk@inl M 15dudh har to the
data node, except that received signals are preferably be output to the

s peakerfréa8éncgbehdy comyonsitgetitonf Sdwdr 18IS Bic.$ il doperdb:f 136N b AthulNadhn .
m crophone 736. Alternative voice or audio |I/0O subsystens, such as a voice

Mes s ageetvagR 7t MGvISAHIEY GhARModB®bbAL SRnRenitAB) 8FRK B9 i:s'j’i}netnﬁsd g;ﬁ?!efa@od e

nmobi | e conmuni cati on device 710. Al though voice or audio sign output is

pr ef er alk Yo ARl ThER HhiRBbhinm{olBHEMes Ay ARARKAD tc,g%;ﬁ/fe i Moy splay 722

may al so be used to provide an indication o ' 1ing

arty, : i ] i Ll . or he ice Il relate

ot of et T AtkeOls Pinoa¥ @ pfmERaon Sl BhBR 71 KakSReE BgnelifePirbfiew th 1 he
voi ce ™G Aty le.and. t he operating system software, ma det ect

t he caﬁ?@m%eﬁtqa?ﬁ& iongqlﬁggﬁar?ﬁ 08‘1”“6{}‘?&1'9%%%% F‘&@dé%PPeféﬁ%l di spl ay
it on m di spl a egvzzf i A short-range comuni cati ons subsystem 740 is
al so incﬁjuac%& ?H%l e P RO EEGRlAT netve ERONES, N4 CRYE, PESY

exanpl e, the short-range comuni cati ons subsystem 740 nmay i nclude an

i nf rar &F-JEFTERa Qﬁ’éceiégé@?%ké&)r&ﬁ@ Iurepeapny besapfevent to opemteavititbe t - r ange
wi rel ess comruni cation nodul e such as a Bl uetoot hTM nodul e or an 802.11
modul e 48Tt AFkd RafigSepaeai@hiRSadits pominticationinbtaorly areithb 38N wyst ens and
devi ces. Those skilled in the art will appreciate that "Bl uetooth" and
802. 11 ‘Pepapicatpngstworiof Offgetypés afalbizand yoiewmithakb, doflr eparhb and medgididdt e of
El ectrical and El ectronics Engineers (IEEE), relating to wireless personal
ar ea naaxeiskde atilizedivriil tesdual-ANge mobipeEihMetaon device 718 t hough t he

di scl osure herein has been drawn to one or nore exenplary systens and
met hods, many variations will be apparent to those know edgeable in the
field, and such variations are within the scope of the application. For

exampl e, al Doguging ¥dn MO8 o uanelk SheFONATIL! L QLS RS, b exampl es

provi ded, other |anguages and | anguage variants nay be’ use 0 i ne

conpon@idl-nafRlhdbat & ; 4 naar r.ipti.ng,l.anguages coul d
be used in place of&ié%wg}%ng{e@?zgﬂgéa%ﬁs&e&' gﬁorrg ﬁ%ﬁ’?le’d? ﬁ%&%ﬁl{ggé"ﬂ red

def i ni D AlCBRSHABES K 3 - I abgve, can include such as but not
limted to Resource D%gﬁc}%ﬂgté%%eqé%gﬁg%%&OJC&B@EYW%ESI*% AHYISHTML. In

addi ti gpninbakle nt.applicati.o re descrjbed as applications
whi ch argl%%écultle 6%&%8’{%§g Itgg%drﬁvggtlpg% Rgégfacr@g’f’m DRPB BRI i cati ons
may al cyted. on gther conputer systenms, such as wireless configured
per songﬁegg?r%% Celé%cfwnﬁzﬁé&@?’%ehﬁr g‘%f ‘?f‘reﬁ‘ﬂ lerlevicefeHPRE dedretyaisalol | ows: 1.
A method of interacting with a web service by a nobilé conmuni cati on device
over a network, the nmethod conprising the steps of: 5sending a request

net wor k message for establishing communi cation between the
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web service and the communi cation devi ce; receiving in response to
the request network nessage a conponent application program conprising a
plurality of conmponents, a first set of the conmponents havi ng netadata
descriptors expressed in a structured definition | anguage for defining io
configuration information of the conponent application programand a second

set of the conponents. being expressed as .a seriges of scripted instruction
coupl ed™ "¢ ﬁg&?‘?@’?‘%ﬁ e tltyé‘g)éif"iérd ﬁf@ if“&w EF AT g T F%HGEW pfuat-eds
conmponent, application program_the conponents being configured for

provi si laﬂ?lff’ﬁﬁww%‘m ffeﬁ’ég SR G IESMRSEY 01 L ACHIET BgRReTOBIBRA PEe t o
produce_an, executabl e versi on of the conponent application program

conf i gufunstipns fiEanys gy e epeaibles withpetithe S, bHe Quabmede yiobide communicatigher ei n
execution of the executable version facilitates a subsequent exchange of
dat a ovéavicenéll hemabiado betyme any fractivab inyelviigremanuicateseomtinidanitonrkdevi ce.
2. The nethod according to claim1l, wherein the runtinme environnent

provi deélSapthgChan ey fepelly fequirddhperkiacutiebbed Mensirgancy aullitze f unctional ity of
a processor and an associ ated operating systemof an infrastructure of the
communi cation device. 3. The nethod according to claim2, wherein the
runtime environnent is configured for inplenmenting capabilities conprising

any of pr ovi/Aier a@yitilied abivms relRirati@ti iaft8raBorfro DRIt hivd RS 8838p16i0d, e Web
service, provide data input by a user of the device for supplying data

cont ent dfaPinode MEbIIKTREIAGLIARIIED #a§ theWsdild 4B SecbRR c&ﬁﬁu\ﬂhi@ﬁion@égﬂ!fsde data
presentation in response to a network nessage associated wth the web

servic einclﬁ&iﬁ% b6t vORE ndbda®] SUB1sSHFeY itlféﬁx%tv&o?l( 7 op{ug:!;\/&l}éép Slﬁ%&l@ h‘ec%{vief data in
a nenory of the device, and/or provide an executlon envitonmen r a
scripti I: ] ration.of .the co nepts in the
oxeout o &SR 88 Rohi e SR ARG RSSO B ok BESRNGBFR m 2. and
environnent is .co ured as a portion of the

claim3 rein the runtime i
oper at ilﬁav@gssfgléﬁgnapamplﬂﬂzaﬁon, frequency down conveérsion, q}fltegng, channel selection, etc.,

and may also provide analog to digital conversion. Analog to digital conversion of the received
signal allows more complex communication functions, such as digjtal demodulation and
decoding to be performéd using the DSP 720. In a similar manner, signais to be transmitted to the
network 719 are processed, including modulation and encoding, for example, by the DSP 720
and are then provided to the transmitter 714 for digital to analog conversion, frequency up
conversion, filtering, amplification and {ransmission to the communication network 719 (or
networks) via the antenna 718. Although a single transceiver 711 is shown in Figure 9 for both
voice and data communications, it is possible that the dual-mode mobile communication device
710 may include two distinct transceivers, a first transceiver for transmitting and receiving voice

signals, and a second transceiver for transmitting and receiving data signals.
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5. The method according to any one of clainms 2 to 4, further conprising the
step of sending a network nessage fromthe comuni cation device, the

net wor k message confi gured based on the structured definition | anguage
corresponding to at | east one of the first set of conponents. 6. The

met hod according to claim5, further conprising the step of processing the

net wor k nes and. sendi n response., netwqr e conpr.i si nmessage
dat a for mat tS% %8%§%%t3 pé%%?sﬁl% @f ?cli%‘gﬁ‘?l%agmﬂ é@vﬁf’t@eﬁﬁ Zﬁ}gﬂ%fb@?“fiﬁefg‘?es ponse
net wor k_nessa 10 confi gur for subsequent presentation of the nessage
dat a oSSR ERe Fmswg%e%ﬂw%ﬁsx Yonifi 2 P v el compmuniradorignadd
according to any one of clains 2 to 6, further conprising the step of

i ncl udi W%h%fea%weé Te 0 AiFEsmitien 7 14yeay ba adeptivsly coptrelisapaegh angespatisigainons, t he
data conponent 15for defining information to describe data entities used by
t he pr otide Aeryithmg miementedrin theddSMT20r ilhdr transceiger chhieolmiganititnemalladsong t o
claim7, further conprising the step of including a nessage conponent in

t he fi rigimpiamenteddothedHErit20debidar toiporvide rhdre sophistiagied aaupDorahs trimceivd
defining a format of nessages used by the programto comuni cate over the
networ K7’Mi t h the web servi ce. 9. The method according to claims8,
wherein the data conponent definitions and nessage conponent definitions
are platformneutral for accommodating a variety of 25different runtine
environnments. 10. The nethod according to either one of claim8 and claim

9, further CRERtSpRPesker3s bRl hafddehlitofrfl %%R}I?I%h iogé(}?&&'m%”t in the

first set of conponents, the presentation conponent for Ining the

appear aREmefie ﬁh@il@&ﬁﬁﬁﬂﬁﬁﬁom(je@qbﬁ M&nﬁ?’{y&}g{ m&%pr‘?}%gﬁ&@ to?d s0on a user

interface of the device.
microcontrollers could be used here, or, alternatively, a single DSP 720 could be used to carry
out the functions of the microprocessor 738. Low-level communication functions, including a.t
least data and voice communications, are performed through the DSP 720 in the transceiver 711.
Other, high-level communication applications, such as a voice communication application 724 A,
and a data communication application 724B may be stored in the Flash memory 724 for
execution by the microprocessor 738. For example, the voice communication module 724A may
provide a high-level user interface operable to transmit and receive voice calls between the dual-
mode mobile communication device 710 and a plurality of other voice devices via the network
719. Similarly, the data communication module 724B may provide a high-level user interface
operable for sending and receiving data, such as e-mail messages, files, organizer information,
short text messages, etc., between the dual-mode mobile communication device 710 and a

plurality of other data devices via the network 719. In the dual-mode mobile communication

. device 710, a component framework 206 as described above may also be implemented as a
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11. The nmethod according to claim 10, wherein the presentation conponent is
platform specific for various predefined runtinme environments. 12.The

nmet hod according to either one of claim 10 and claim 11, wherein the
structured definitions | anguage is based on extensible Markup Language.
513. The nethod according to any one of clains 10 to 12, further conprising

the ste | | | second .sef, t72 nponent s,
he vor I B A, b A R dhe b PR T8 2R et o
is to be performed as specified by one of the first set of conponents.
1014. The net hod according.to claim 13, wherein the series of instructions

| anguage. 16 EClETRaRC 8 Ra g 5 Vah Aty %@3-&%&%&% Q%ﬁtl@g?a?te% 22?”““ "

e e L R Sl % o e300 20 2 ST PR

| anguag?zé" asxux?l?a'lsr}? gnpgtr/]ou%%/()s)csu)s%tstéms 728, serial port 730, keyhogrd 732, speaker 734,
microphone 736, a short-range communications subsystem 740 and any other dual-mode mobile

communication device subsystems generally designated as 742.

Some of the subsystems shown in Figure 9 perform communication-related functions,
whereas other subsystems may provide resident or on-device functions. Notably, some
subsystems, such as keyboard 732 and display 722 may be used for both communication-related
fungtions, such as entering a text message for transmission over a data communication network,

and device-resident functions such as a calculator or task list or other PDA type functions.

Operating. system sofiware qu;d by the microprocessor 738 is preferably stored in-a
persistent store such as Flash memory 724. In addition to the operatipg system, which controls all
of the low-level functions of the dual-mode mobile communication device 710, the Flash
memory 724 may include a plurality of high-level software application programs, or modules,
such as a voice communication module 724 A, a data communication modulé 7248, an organizer
module (not showny), or any other type of sofiware module 724N. The Flash memory 724 also
may include a file system for storing data. These modules are cxecuted by the microprocessor

738 and provide a high-level interface between a user of the dual-mode mobile communication
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17. The method according to any one of clainms 13 to 16, further conprising
the step 20 of sending a network nessage initiated by interaction of a user
of the comuni cation device with a user interface elenment, the network
nmessage conprising data entities created by the workfl ow conponent

corresponding to the user interface el enent. 18. The method according to
claim 1%,...wherei Kk ssage i s, confiqured,25 according to the
nessageﬁg‘g}rgr@%)%rqgfﬁ m#’g(;{r% d(%‘gl?cr%r s ﬁgﬁrl{%ﬁ%m’ﬁ?‘]y IEHP‘i&egiaé%ap calpmpangh Brovtded et ur ed

definiti,on | age.,,,19.. The nmet hod according to claim18, further

conpri s G SHAS LR TP 10 aBiAH guE - oTPERIEPREC S8 S ciileatid 725 ng
nessage, dat a rgéate t_@ the data entities, the 30 response network nessage
confi guFeFOFg,’ ’(PBEE’gEﬁJ ft g raisrorbenei 78R Ghe enceating systago speeifc dwl-modser
interface of the conmmuni cation device.- 20. The nethod according to claim
19, wheP@PHe terampricatian devicpsaliwercrapplicationsr bwdwles, onpartsabstafiotybed
definition |anguage. 21. The nethod according to any one of clainms 10 to
12, furf%of%hbﬁq%éilmg avhlatilststape, SudifasRAV (786 foy fatanopdehiticavMagsspanent in t he
second set of conponents, the workflow conponent for defining an action to
be per f srepwel whemnessaggslomaydscelc ttiporatilyslogdito RRWI 786, befordgermbndiapi | €
communi cati on device configured for interacting over a network wwth a io
web ser wiitieg temrig a difc @xienlsatikien e psiskRnddtod 7gpMponent application program
conprising a plurality of conponents, the device conpri sing: a
device infrastructure for operating the nobile device conprising a
processor and an associ ated nenory for executing the executabl e version;

Gevi oo and 8 Lma e A B B e S R o

execut ald®m¥GEioR Qevice 710 is a personal information manager (PIM) application providing PDA
functionality, such as calendar events, appointments, and task items. This module 724N may also
interact with the voice communication module 724 A for managing phone calls, voice mails, etc.,
and may aiso interact with the data communication module for managing e-mail communications

and other data transmissions. Altematively, all of the functionality of the voice communication

module 724A and the data communication module 724B may be integrated into the PIM module.

The Flash memory 724 preferably provides a file system to facilitate storage of PIM data
items on the dual-mode mobile communication device 710. The PIM application preferably
includes the ability to send and receive data i'terlns, either by itself, or in conjunction with the
voice and data communication modules 724A, 724B, via the wireless network 719. The PIM data
ttems are preferably seamlessly integfated, synchronized and updated, via the wireless network

(719, with a corresponding set of data items stored or associated with a host computer system,
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a wreless transceiver coupled to the device infrastructure and configured
for communicating with the network; and a runtime environnent for
processi ng the conponent application programto generate the executabl e
version for configuring the device as a client of the web service, 20 the
runti me environment configured for processing with a first set of the

conpone i 3 escriptors expressed in a structured definition
| anguag gltl (?%ﬂ&%\éégp ?%igﬁ%r?oggén f{gglﬁ?r%f ?%%R?nﬁsf %?dr%ﬁeﬁlo%g’oﬁ‘ P Eﬁ\%‘?‘ﬁ' Offponent

application programand a second set of the conponents bei ng expressed as a
series of scripted instructions coupled to the netadata descriptors for

defining a kil ow qf the conponent application program 25wherein the
executi on o:‘l\@{%guag'?’é@%mg‘l%ec‘]\%?‘é‘}l‘@ﬁo’? diigei 414 sy alfo b Bramlbyyndwatizedge of

data over . .the network between the web service and the communi cation devi ce.
23. The Vit Hoat yeirmby plasive dip dralmede mekilsre@mmymication devine 720 invmeineifacet he
runtime environnment provides an interface for the executable version to the
f unct i ofEie: Yhish ceupdes Srppedd@osdB0 afite tha-nasle owibilt ednapeicaicnrigvisy $10eim of t he
infrastructure of the conmunication device. 24.The nobil e conmunication
devi ce #esendipay of thedbbsiisyst@8, Thewerial portt13€ ntayalsh Be ud\th ERBIENse & seonf i gur ed
for inplenmenting capabilities conprising any of; provide conmmunications for
sendi ngpefaeorothiouge s agentldetibe ovBwaRrappiRtioR oot dnital dtHeh BifiicRibn?

modules 724N for installation, This wired download path may be used to load an encryption key

onto the dual-mode mobile communication device 710, which is a more secure method than

exchanging encryption information via the wireless network 719.

Additional application modules 724N may be loaded onto the dual-mode maobile
communication device 710 through the network 719, through an auxiliary I/O subsystem 728,
through the serial port 730, through the short-range communications subsystem 740, or through
any other suitable subsystem 742, and installed by a user in the Flash memoty 724 or RAM 726.
Such flexibility in application installation increases the functionality of the dual-mode mobile
communication device 710 and may provide enhanced on-device functions, communication-
related functions, or both. For example, secure communication applications may enable

electronic commerce functions and other such financial transactions to be performed using the

dual-mode mobile communication device 710.

When the dual-mode device 710 is operating in a data communication mode, a received
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user of the device for supplying data content for a network nessage
associated with the 5 web service, provide data presentation in response to
a network nessage associated with the web service, provide data storage
services for maintaining local client data in a nenory of the device,
and/ or provide an execution environment for a scripting.language for

coordi nating operation of the conponents in the executable version. o

25. The FEkbISacteamrie MeataEoar dweh page dewdlpafl, fill boproreshaibychetrafscava7il 23 and
claim 24, wherein the runtine environnment is configured as a portion of the
oper at i #¥§ pgddasite thepgcroProgessotsi3B ewhicmwilhpreftabbrfudbariptecaahoredtingt $gahny one
of clainms 23 to 25, 15 wherein the executable version is configured for
sendi ngfoaonguttothe disply 92, droalteinativeby) tear atixitiary VD devied 793 K vIBSTaGQIa)-
configured based on the structured definition |anguage corresponding to at

| east omedodobileeomntusicatie dedice FOIRAPEBS Sompbe dath Berl1®) RhdEas CRATWRGGBEL ON

devi ce according to claim 26, wherein the executable- 20 version IS

confi guistiey thokeybae 7v1, RGhich i§ HRROIFE: ERIPMAE KIpARSFRAC kERLLAIAPBA A%t O t he
net wor k message, the response network nmessage for corfprising nessage data

f or mat t @WHISE gy bithBshSiked Gy %ﬁc&xﬁﬁétélLl@hﬁﬂldeﬁé‘ﬁé&%g&%iﬁédlﬁ ol FERANGS DT NOr k

nmessage is configured tor subsequent” presentation-o e nessage

the USepvORARE §REfa gmg@guﬁgggmggﬁgﬁbQ eg&%%%%Fn%%ﬂegghW§E§§HB?%%$ﬁer‘

conmuni cati on devi cé accor one .0 ains

I S4 t.in.the first t .of t definiti , th
ot coron nf e AnaREPOR bl P b 13 Coradh PR AR b5 sed by
t he prg%rag%ﬁgg.a.&PLnat fo&réfe |nforﬁ?t!g£. 30 %3. The m)b||Tee
communi cat T on devl cE e EIPHRY" £ 32T RPHAvASTes Lrockernru Asiels Fiig The message

conmponent in Hpe.first set of conponent definitions, the nessage conponent
for composed data items input by the user may then be transmitted over the communication network

719 via the transceiver 711.

When the dﬁalwmode mobile communication device 710 is operating in a voice
communication mode, the overall operation of the dual-mode mobile communication device 710
is substantially similar to the data mode, except that received signals are preferably be output to
the speaker 734 and voice signals for transmission are generated by a nﬁicrOpllone 736.
Alternative voice or audio /O subsystems, such as a voice message recording subsystem, may
also be implem‘ented on the dual-mode mobile communication device 710. Although voice or
audio signal output is preferably accomplished primarily through the speaker 734, the display
722 may also be used to provide an indication of the identity of a calling party, the duration of a
voice call, or other voice call related information. For example, the microprocessor 738, in

conjunction with the voice communication module and the operating system software, may
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defining a format of nessages used by the programto communi cate over the
network with the web service. 30. The nobil e conmuni cati on device
according to claim?29, wherein the data sconponent definitions and nessage
conponent definitions are platformneutral for acconmodating a variety of
different runtinme environnents: 31. The nobile comruni cation device

accor di ei.t her one.of, ¢claim?29 and claim 30 further conprising a
present &;@?chﬁ;e 8?#?{) B{r% cafigp ’t"‘%%mﬁl?ns?f a8 HHCOTNENOIRT SAR ARG disRifEt piythg rdé‘@g‘bft ation
conponent. for defining the appearance of the conponent application program
as pres ed on the user interface of the device. 32. The nobile

communi cati on device according to claim31l, wherein the presentation
conponent is platformspecific for various predefined runtine environnents.
IS 33. The nobil e comruni cati on device according to either one of claim31
and cl ai m 32\ shafgrergersomhanisations sulyspsterd @80 isialsodmclided guthg dudlsnduiasedbilon

ext ensi bl e Markup Language..zo 34. The nobil e conmuni cati on device accordi ng
to any eomnemoficagbmdaviceJ10.t Bor3Ramplay thisorteramgerdosinigicatinR sisyean Gaopagent i n
t he second set of conponents, the workfl ow conponent for defining

pr ocessiheigdd hihfraed dovicewhé ssagiated titdits il dognpbgens bf HsHERdads wiRg&s fied by

one of the first set of conponents.
communication module such as a Bluetooth™ module or an 802.11 module to provide for
comununication with similarly-enabled systems and devices, Those skilled in the art will
appreciate that “Bluetooth” and 802.11 refer to sets of specifications, available from the Institute

* of Electrical and Electronics Engineers (IEEE), relating to wireless personal area networks and

wireless LANS, respectively,

Although the disclosure herein has been drawn 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. For example, although XML and a subset of ECMAScript
are used in the examples provided, other languages and language variants may be used to define
component applications. The proposed E4X standard scripting langnages could be used in place of
ECMAScript, for example. Further, other structured definition languages, than XML described
above, can include such as but not limited to Resource Description Framework (RDF), XSLT, and
XIHTML. In addition, while the component applications are described as applications which are
exectited on mobile communication devices, component applications may also be executed on other

computer systems, such as wireless configured personal computers,
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2535. The nobil e conmuni cati on device according to claim 34, wherein the
series of instructions for the workfl ow conponent is expressed in an object
oriented programm ng | anguage. 36. The nobil e conmuni cati on device
according to claim 34, wherein the series of 30instructions for the

wor kf | ow conponent is expressed as a scripting | anguage. 37. The nobile
communi cati on device according to claim 36, wherein the scripting |anguage
is based on ECVA Script. 38. The nobile comunication device according to
any one of clainms 34 to 37, wherein the executable version is configured

for sendi ngy 1 fifls WefikinBRRSIAO& tioRIaké AL Bfloy i Nteraction of a user of the
communi cation device wth a user interface elenent, the 5 network nessage

conprising data entities created by the workfl ow conponent corresponding to

the user interfacge@hedr Meracting Ith AW BBPict By GONPBIRI SR AR L&Y B& ke _
according to claim38, wherein the network nessage is configured according

to the mesWauRNEYMHsothe method conpriging e fgpst¥e data entities iobased on the

structu ed defi ea;nrdtr%rh tea R AL orkdBessdgd o MBRIbIiShi £ BaMMIG bR BeRRKh aR
according to claim 39, wherein the executable version is configured for
recei vi ng Y sesHEe thecemgrricaiasdycconpri si ng nessage data related to the

data entities, tReiviiRSIRQBERnREHVIRE KeqlBB HOGOIIE BidEdaBdl h RImbEenS URIRAEHMANT
15presentati on of the nessage, data on the usfgrréttl nterface of the

conmuni cathresTam eRAMEISing 12 piFlityrohicPBPeRSHtu A st PO PIBYiCCRPORBET BAVHE t o
claim40, Whed:8i NMebhDidFeSE&PeRsdatid 4 Ssthuefuraat tdefinilas edn@agd "R Sddfiaaleur ed
defini taol Oncolnggu%gt%%eihfonnation of the component application program and a second set of the
components being expressed as a series of scripted instruction coupled to the metadata
descriptors for defining a workflow of the component application program, the components
being configured for provisioning by a runtime environment of the communication device
to produce an executable version of the component application program configuring the
15 device as a client of the web service;
wherein execution of the executable version facilitates a subsequent exchange of

data over the network between the web service and the communication device.

2. The method according to claim 1, wherein the runtime environment provides an
20 interface for the executable version to the functionality of a processor and an associated

operating system of an infrastructure of the communication device.

3. The method according to claim 2, wherein the runtime environment is configured
for implementing capabilities comprising any of; provide communications for sending a
25 network message to the web service, provide data input by a user of the device for
supplying data content for a network message associated with the web service, provide
data presentation in response to a network message associated with the web service,
provide data storage services for maintaining local client data in 2 memory of the device,
and/or provide an execution environment for a scripting language for coordinating

30  operation of the components in the executable version.

4, The method according to either one of claim 2 and claim 3, wherein the runtime

environment 1s configured as a portion of the operating system.
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20 42. A conputer program product for configuring a nobile conmunication
device for interacting over a network with a web service using an

execut abl e version of a conponent application conprising a plurality of
conponents, the conputer program product conprising a conputer readable
medi um enbodyi ng program code neans executable by a processor of the nobile
communi cation device for inplenenting the nethod of any one of 25clains 1
to 21. 43. A server configured for providing a web service for interacting
with a nobile comunication device over a network, the server conprising: a
network interface for receiving a request network nessage to establish 30
comuni cati on between the web service and the comruni cati on device; and

a conponent applhcatth@hagedgizamacoon ddldes £ ed,fettho chmpdes thastep bOr

sending in response to the request, network ssage. a.co i cation

pr ogr am cSHSEs P ritf °f8| Vg (A 3(0 ttlEeoﬁ%%lﬂtg?ffalsﬁ,%“aa%}’Tgith"’stﬂﬁzsggg"g’ﬁ(ntglrﬁ%l;‘)igorrponent s

havi ng netatigiueeddasardinphosituctuesdateisisiod lanpuae stmraspondingdo delfeashiond ofith¢ anguage

for defini configuration informati on of the conponent application program
S s & ogF

and a sec PYRES-conponent s bei ng expressed as a series of scripted
instructions coupled to the netadata descriptors for defining a workfl ow of

t he conponent | ication program. t nponent. i i for
provi si oni%ng b;a/'P £ V’ﬁﬁ?‘? ﬁ%cog({“'ﬁg{oo%rennge%'fqﬁetr ﬁgmelg%!r['?ﬁuﬁﬁ%csa iogﬁ)p%g\%ﬂ{tg:tg% 0
produce ameswodc wicadige avérsendimg af resgoasec oetporkemessagep borsaisingnmpssaggr data
configuri t he, devi.ce as clien f.the b rvice: in the
execut i onr}%?mftﬁ% @?gc‘ﬁ’t &'BI ngﬁtgfegi %"ﬁ%’f“ge ﬁﬁ?g\ﬁg%eézﬁearssﬁﬁssgdﬁ%%rk %ﬁgﬁge of
dat a ower cbifiunelt foorskbiaqiene erestnngion exfuhe eesvage tifle cdew iuee. ingface of the

communication device.

7. The method according to any one of claims 2 to 6, further comprising the step of
including a data component in the first set of component definitions, the data component
15 for defining information to describe data entities used by the program and a format for the

information.

8. The method according to claim 7, further comprising the step of including a
message component in the first set of component definitions, the message component for
20 defining a format of messages used by the program to communicate over the network with

the web service.

9. The method according to claim 8, wherein the data component definitions and
message component definitions are platform neutral for accommodating a variety of

25 different runtime environments.

10, The method according to either one of claim 8 and claim 9, further comprising the
step of including a presentation component in the first set of components, the presentation
component for defining the appearance of the component application program as presented

30 on a user interface of the device.

11 The method according to claim 10, wherein the presentation component is

platform specific for various predefined runtime environments.

44



44. A conmuni cati on system conprising at | east one nobil e communi cation
devi ce according to any one of clains 22 to 41 and/or at |east one server
according to claim43. 45. A nethod of interacting with a web service
by a nobil e conmunication device 15 over a network, the nethod conprising
the steps of: receiving to a server a request network nessage for
est abl i shi ng comruni cati on between the web service and the comuni cation
devi ce; sending at the comruni cation device in response to the
request network nessage a conponent application program conprising a
plurality of conponents, a first set of the 20 conponents havi ng net adata
descriptors expressed in a structured definition | anguage for defining
confi gurati2on i Ahemmiddosmcaiinghe dtwponent chppl ilcatd okinpridgmhemeantiea second

f th .S_bei d , ' f [ di [
Coupl ed 1 PRRARIIGT bt PSRES o e B L B | 0,75 The' "

conponent application program the conponents being configured for

provisioning by-a r i | 1.0 : i LRALIBNIsRE tO
producé a&gexecﬁﬁ%gﬁg%@gg?ﬁgﬁi%ﬁE?ﬁ@£8gﬁﬁgﬁgﬁﬁ§ggb |E§§?gﬁ g?%grg

confi guri nf inbledidg\a werkflswacabiopent iof the lecondtses ef wpwponents, the woik8pw n
execution of th e I S facili ; fAYE LB Rapge of
dat a over(?Hg%ﬁ§¥&%ﬁﬁa%@ﬁﬁégﬁgpﬁ%q&%ﬁﬁgg%Jﬁgé%gﬁgu§ﬁ2§conw&nfcation devi ce.
30 46. A nesphoficddfy aneefthiefigst ast of x@upsnaib.e ver si on of a conponent application
on a wireless device, the nethod conprising the steps of:

10 14, The method according to claim 13, wherein the series of instructions for the

workflow component is expressed in an object oriented programming language.

i5. The method according to claim 13, wherein the series of instructions for the

workflow component is expressed as a scripting language.

16. The method according to claim 15, wherein the scripting language is based on
ECMA Script.
17. The method according to any one of claims 13 to 16, further comprising the step

20 of sending a network message initiated by interaction of a user of the communication
device with a user interface element, the network message comprising data entities created

by the workflow component corresponding to the user interface element,

18. The method according to claim 17, wherein the network message is configured
25 according to the message component for comprising the data entitics based on the

structured definition language.

I9. The method according to claim 18, further comprising the step of receiving a
response network message comprising message data related to the data entities, the
30  rtesponse network message configured for subsequent presentation of the message data on a

user interface of the communication device.
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receiving a conponent application conprising: a first set of conmponents

expressed as netadata; and a second set of conponents each
conprising a series of conputer instructions; providing a runtime
envi ronment of the wirel ess device; and creating the executabl e

version of the conponent application based on the 5received conponent
application using the runtinme environnent of wreless device. 47. The
nmethod as claimed in claima46, wherein the step of creating the executable
version of the conponent application based on the received conmponent

applicatiaop co I se nt e t f th I
appl i cati oﬂ) 10 *hg & hé‘c r é"%@mﬁ@al i %‘lt‘rﬁ‘ ¢ essl%ﬁ%g g%,glls\\//\ﬁgrpél%ﬁmtgﬁgmst ep of

creating hhﬂhe&ﬁ&u&@hkﬁnMen&mgmgaf t he conponent application based on the
recei ved conponent application conprises convening the received conponent
application into native code. 1s49. The method as clainmed in any one of
claims 46 110 48 ThwheAlRtdRecdrdieg fd agtons ef clarﬁnscl@rtpdﬁefmﬁhercionmhsng deeleped

conponent (?fp@Ll'ugﬁ% on o 25%$P%$ {hgrsrspé eatd% as c%ﬁ%g&%ﬂt% orkgﬁ{y' ni ng

data entit ion components fo i ning an
appear anc ecoaipdnda Harvdeditingain dctien mmpm&ﬂuhed whers inpssages antinee @ dhpwirelngs
appllcat|Q%v%% it is displayed on the 20 comruni cati on device; and

22. - A mobile communication device configured for interacling over a network with a
10 web service using an executable version of a component application program comprising a
plurality of components, the device comprising:
a device infrastructure for operating the mobile device comprising a processor and
an associated memory for executing the executable version;
a user interface coupled to the device infrastructure having an input device and an
15 output device configured for communication with the executable version;
a wireless transceiver coupled to the device infrastructure and configured for
communicating with the network; and
a runtime environment for processing the component application program to
generate the executable version for configuring the device as a client of the web service,
20 the runtime environment configured for processing with a first set of the components
having metadata descriptors expressed in a structured definition language for defining
configuration information of the component application program and a second set of the
components being expressed as a series of scripted instructions coupled to the metadata
descriptors for defining a workflow of the component application program;
25 wherein the execution of the executable version facilitates a subsequent exchange

of data over the network between the web service and the communication device.

23. The mobile communication device according to claim 22, wherein the runtime
environment provides an interface for the executable version to the functionality of the
30 processor and the associated operating system of the infrastructure of the communication

device.
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one or nore nessage conponents for defining application nessages; and

wherein the second set of conponents of the received conmponent application
conprises at |east one workflow conponent for defining the behavior of the
conponent application. 25 50. The nmethod as clained in any one of clains 46
to 49, wherein the runtinme environnment of the wirel ess device is configured

for inplementing capabilities conprising any of: provi de data
i nput by a user of the wireless device for supplying data content for a
30net wor k nessage assom ated with a web service; provi de comruni cati ons

for sendi thepe < Wgﬂ% 8%%38‘9510}1%6% NS 18P V\xg%?{(vél&% 2PN AR uafuftime

presentation in a response net message associ ated with the
web servi a@yironment is cpmf@rqdefqﬂahmlestteom&geal@éﬂlwﬁté@mpféﬁlnmhtoél AioMige | ocal

client data in a _of. the
execut i on QHW”I“bcﬁﬂ%ﬁ? [y”S'?Jm %’&‘?%‘{kﬁ'#g?ﬁ%%g"e‘ﬁgg’gb gFov‘%endg{allﬁ%&g%nga? |non
of the conpaneiths de\ncetfmesﬁ)pdmug ddté eonent s”q:rcmnetwgtk mqsh@f:r?é%qfi@&da@ﬂbl gi med in

any one O]cwe%I servrircl:se prow e d5 91 presegtat%rpm rQs%oﬁéé% laMetwork message associated with

the web service, provide data storage services for maintaining local client data in a
memory of the device, and/or provide an execution environment for a scripting language

for coordinating operation of the components in the executable version.

w25 The mobile communication device according to either one of claim 23 and
claim 24, wherein the runtime environment is configured as a portion of the operating

system,

26. The mobile communication device according to any one of claims 23 to 25,
s wherein the executable version is configured for sending a network message to the web
service, the network message configured based on the structured definition language

corresponding to at least one of the first set of components.

217. The mobile communication device according to claim 26, wherein the executable

20  version is configured for receiving a response network message corresponding to the
network message, the response network message for comprising message data formatted
based on the structured definition langnage, the response network message is configured
for subsequent presentation of the message data on the user interface of the communication
device,

25
28. The mobile communication device according to any one of claims 23 to 27,
further comprising a data component in the first set of component definitions, the data
component for defining information to describe data entities used by the program and a
format for the information.

30
29, The mobile communication device according to claim 28, further comprising a

message component in the first set of component definitions, the message component for
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environment is configured as a portion of an operating systemof the

wirel ess device. 52. The nethod as claimed in any one of clainms 46 to 51,
wherein the netadata iorecords of the first set of conponents of the

recei ved conponent application are expressed in a structured definition

| anguage 53. The nethod as clained in any one of clains 46 to 52,
wherein the series of conputer instructions of the second set of conponents
are expressed in a progranm ng 15| anguage. 54. The method as clained in
any one of clains 46 to 51, wherein the series of conputer instructions of

t he second, set of, co nents are.expressed.in oWl | 2RGHa 20 55.
The nethodmagméﬁé?ﬁﬁggﬁﬁmﬁ%¥55%@b5éﬁerg?%ﬁtﬁgnﬁg&§%#§$Eﬁggf% thegggecutable
versi on ofth¢ web @pvfizonent application acts as a client for a web service.

56. The nethod as clainmed in any one of clains 46 to 55, further conprising
the steps 25of:

30. The mobile communication device according to claim 29, wherein the data
s component definitions and message component definitions are platform neutral for

accommodating a variety of different runtime environments.

31 The mobile communication device according to either one of claim 29 and
claim 30 further comprising a presentation component in the first set of components, the
10 presentation component for defining the appearance of the component application program

as presented on the user interface of the device.

32. The mobile communication device according to claim 31, wherein the

presentation component is platform specific for various predefined runtime environments.

33. The mobile communication device according to either one of ciaim 31 and
claim 32, wherein the structured definition language is based on eXtensible Markup

Language.

20 34, The mobile communication device according to any one of claims 31 to 33,
further comprising a workflow component in the second set of components, the workflow
component for defining processing that occurs when an action is to be performed as

specified by one of the first set of components.
15 35, The mobile communication device according to claim 34, wherein the series of
instructions for the workflow component is expressed in an object oriented programming

language.

36. The mobile communication device according to claim 34, wherein the series of

30  instructions for the workflow component is expressed as a scripting language.

37. The mobile communication device according to claim 36, wherein the scripting

language is based on ECMA Script.
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requesting the conmponent application; and using the executable version of
the conponent application as a client for a web service. 3057. A nmethod of
creating a conponent application for execution on a wireless device, the
nmet hod conprising the steps of: creating one or nore data conponent for
defining data entities; creating one or nore presentation conponent for
defining user-interface elenents; creating one or nore message conponent
for defining nmessage formats; and creating one or nore workflow conponent
for defining behavior of the conponent application. 558. The nmethod as

claimed in claim57, wherein: each data conponent of the one or nore data
conponents is described in a

38. The mobile communication device according to any one of claims 34 to 37,
wherein the executable version is configured for sending a network message initiated by
interaction of a user of the communication device with a user interface element, the
s network message comprising data entities created by the workflow component

corresponding to the user interface element.

39. ‘The mobile communication device according to claim 38, wherein the network
message is configured according to the message component for comprising the data entities

10 based on the structured definition language.

40). The mobile communication device according to claim 39, wherein the executable
version is configured for receiving a response network message comprising message data
related to the data entities, the response network message configured for subsequent

1s  presentation of the message data on the user interface of the communication device.

41. The mobile communication device according to claim 40, wherein the message

data is formatted based on the structured definition language.

20 42, A computer program product for configuring a mobile communication device for
interacting over a network with a web service using an executable version of a component
application comprising a plurality of components, the computer program product
comprising a computer readable medium embodying program code means executable by a
processor of the mobile communication device for implementing the method of any one of

25  claims 11021,

43, A server configured for providing a web service for interacting with a mobile
communication device over a network, the server comprising:
a network interface for receiving a request network message fo establish
0 communication between the web service and the communication device; and
a component application program coupled to the network interface for sending in
response to the reqguest network message a component application program comprising a

plurality of components, a first set of the components having metadata descriptors
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structured definition |anguage; each presentation conmponent of the
one or nobre one or nore presentation conponents is described in a
structured definition |anguage; ioeach nmessage conponent of the one or nore
message conponents is described in a structured definition |anguage; and
each wor kfl ow conponent of the one or nore workflow conponents is described
I n a programm ng | anguage. is59. The nethod as clained in claim57, wherein:
each data conponent of the one or nore data conmponents is described in a
structured definition |anguage; each presentation conponent of the one or

fror € pr es%gél%gse th £ QIRAPE M eFinltion U fgbl?@r(heﬁ&n@ﬁﬁffgﬂ%wﬁ fodRtibNbE hon _
| anguage eac nmessage component the one or nore nmessage conponents IS
descri bed domponent application program and a second set of the components being expressed as a

series of scripted instructions coupled to the metadata descriptors for defining a workflow

of the component application program, the components being configured for provisioning

s by a runtime environment of the communication device to produce an executable version

of the component application program configuring the device as a client of the web
service;

wherein the execution of the executable version facilitates a subsequent exchange

of data over the network between the service and the device.

44. A communication system comprising at least one mobile communication device

according to any one of claims 22 to 41 and/or at least one server according to claim 43.

45. A method of interacting with a web service by a mobile communication device
15 over a network , the method comprising the steps of:
receiving to a server a request network message for establishing communication
between the web service and the communication device;
sending at the communication device in response to the request network message
a component application program comprising a plurality of components, a first set of the
20  componenis having metadata descriptors expressed in a structured definition language for
defining configuration information of the component application program and a second set
of the components being expressed as a serics of scripted instruction coupled to the
metadata descriptors for defining a workflow of the component application program, the
components being configured for provisioning by a runtime environment of the
25 communication device to produce an executable version of the component application
program configuring the device as a client of the web service;
wherein execution of the executable version facilitates a subsequent exchange of

data over the network between the web service and the communication device.

0 46. A method of creating an executable version of a component application on a
wireless device, the method comprising the steps of:
receiving a component application comprising:

a first set of components expressed as metadata; and
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a structured definition |Ianguage; and each workfl ow conponent of the one or
more wor kf | ow conponents is described in a scripting | anguage. 25 60. The
met hod of any one of clainms 57 to 59, wherein: each data conponent
defines the behaviour and format of the data entity used by the executable
versi on of the conponent application; each presentati on conponent defines
the appearance and behavior of the executable version of the conponent
application as displayed on the user interface; 30each nmessage conponent
defines the behaviour and format of a message used by the executable

version of the corrponen&oﬂg)psle ?ltclo% oeRtsC AR g@?ﬂmﬁ W Lheanexd

system and o WO K conponent s processi n that
occurs when an astrigions;s perfornmed upon one of the data conponents, the

Tessage CompONeqt S 0r, fAfimPbRRRRAlIoP o GAERAOGMS; and

creating the executable version of the component application based on the

s received component application using the runtime environment of wireless device.

47. The method as claimed in claim 46, wherein the step of creating the executable
version of the component application based on the received component application

comprises interpreting metadata of the received component application.

48. The method as claimed in claim 46, wherein the step of creating the executable
version of the component application based on the received component application

comprises converting the received component application into native code.

15 49. The method as claimed in any one of claims 46 to 48, wherein:
the first set of components of the received component application comprise:
one or more data components for defining data entities;
one or more presentation components for defining an appearance and behaviour of
the executable version of the component application as it is displayed on the
20 communication device; and
one or more message components for defining application messages; and
wherein the second set of components of the received component application
comprises at least one workflow component for defining the behavior of the component
application.
25
50. The method as claimed in any one of claims 46 to 49, wherein the runtime
environment of the wireless device is configured for implementing capabilities comprising
any of:
provide data input by a user of the wireless device for supplying data content for a
30 network message associated with a web service;
provide communications for sending the network message to the web service;
provide data presentation in response to a response network message associated

with the web service,
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561. The nethod as clainmed in any one of clainms 57 to 60, wherein each of
the presentation conponents of the at | east one presentation conponents are
platformspecific. 62. The method as clained in any one of clains 57 to
61, wherein each of the data conponents are platformneutral; each of the
message conponents are platformneutral; and each of the workfl ow
conponents are platformneutral. 63. A conponent application conprising:

at | east one data conponent for defining data entities; 15at |east one
presentati on conponent for defining user-interface elenents; at |east one
message conponent for

defi ni ng nessage.f or. St & . rkfl ow
conponent for qB’f‘}lijie r‘?@taﬁé“ﬁ%ﬁ?isg'f‘”c(‘ﬁ ﬁ’{r %ea l%%%ngﬁloec At Cq{laggtpﬁaclg? ?ﬁ%}mw g’éfl}.mThe
conponent aipgdst dalidedmdas cl ai med in claim63, wherein: 20each data
conponent of the one or nore data COMPOREN! ScdindeRfilpe %o Bodkinating

operation of the components in the executable version.

51, The method as claimed in any one of claims 46 to 50, wherein the runtime

environment is configured as a portion of an operating system of the wireless device.

52. The method as claimed in any one of claims 46 to 51, wherein the metadata
10 records of the first set of components of the received component application are expressed

in a structured definition language

53. The method as claimed in any one of claims 46 to 52, wherein the series of
computer instructions of the second set of components are expressed in a programming

15 language.

54. The method as claimed in any one of claims 46 to 51, wherein the series of
computer instructions of the second set of components are expressed in a scripting
language.

20
55. The method as claimed in any one of claims 46 to 54, wherein the executable

version of the component application acts as a client for a web service.

56. The method as claimed in any one of claims 46 to 55, further comprising the steps
25 of:
requesting the component application; and
using the executable version of the component application as

a client for a web service,

o 57 A method of creating a component application for execution on a wireless device,
the method comprising the steps of:
creating one or more data component for defining data entities;

creating one or more presentation component for defining user-interface elements;
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structured definition | anguage; each presentation conmponent of the
one or nore presentation conponents is described in a structured definition
| anguage; each nessage conponent of the one or nore nessage
conponents is described in 25a structured definition |anguage; and

each wor kfl ow conponent of the one or nore workflow conponents is described
in a progranm ng | anguage. 65. The conponent application as clainmed in
claim 63, wherein: 30each data conponent of the one or nore data conponents
is structured definition |anguage; each presentation conponent of
the one or nore presentation described in a structured pefinit'on | anguage;
described in a CEHIEEBHTMIIE MeasERCqRROBEY OT SHIBABIGES 8% IOPRESSAL or nore

message conponeftSinkSofte 6! bR wokbkflow component for defining behavior of the

component application.

s 58 The method as claimed in claim 57, wherein:
each data component of the one or more data components is described in a
structured definition language,
each presentation component of the one or more one or more presentation
components is described in a structured definition language;
10 each message component of the one or more message components is described in
a structured definition language; and
each workflow component of the one or more workflow components is described

in a programming language.

1s 59, The method as claimed in claim 57, wherein:
each data component of the one or more data components is described in a
structured definition language;
each presentation component of the one or more presentation components is
described in a structured definition language;
20 each message component of the one or more message components is described in
a structured definition language; and
each workflow component of the one or more workflow components is described

in a scripting language.

s 60, The method of any one of claims 57 to 59, wherein:
each data component defines the behaviour and format of the data entity used by
the executable version of the component application;
each presentation component defines the appearance and behavior of the
executable version of the component application as displayed on the user interface;
30 each message component defines the behaviour and format of a message used by
the executable version of the component application to communicate with an external

system; and
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a structured definition |Ianguage; and each workfl ow conponent of the one or
nore wor kfl ow conponents is described in a scripting | anguage. 5 66. The
conponent application as claimed in any one of clains 63 to 65, wherein:
each data conponent of the defines the behaviour and fornmat a data entity
used by the executable version of the conponent application; each
presentati on conponent defines the appearance and behavi or of the
10execut abl e version of the conmponent application as displayed on the user
interface; each nessage conponent defines the behaviour and format

of a nmessage used by the executabl e_version.of the co nent appli.cation to
communi cat e wi t fRchnverkiiey fampexest drfineg pjocessing that Oé%{%np“a}&P K& %‘(%%8 dfrponent

defines pregsstaNgot HRL ofARCHS cOMRNeAL) tRChbigeicdmpbndas dotherprisanenion one  of
t he data conponents, the nmessage conponents, or the presentation

conponent gomponegtE. The conponent application as claimed in any one of
clains 63 to 66, wherein each of the presentation conponents of the at

| east one presentation conpanents are 20pl at.form specific. 68. The
conponent 6Eppl i &b msthodsescilaimsddn iRy SR "Er?za“Bf Smtgi@s sy © ,Of\l\{fl]gl‘ ei n
each of t hgedRh@nCOMPONARicT 1R a8 icpdt dhé PesBnidui Eddhjoneacke pfathhe spredsage
conponents are platformneutral; and
02. The method as claimed in any one of claims 57 to 61, wherein each of the data
components are platform-neutral;
10 each of the message components are platform-neutral; and

each of the workflow components are platform-neutral.

63. A component application comprising:
at least one data component for defining data entities;
15 at least one presentation component for defining user-interface elements;
at least one message component for defining message formats; and

at least one workflow component for defining behavior of the component application.

64, The component application as claimed in claim 63, wherein:
20 each data component of the one or more data components is described in a
structured definition language;
each presentation component of the one or more presentation components is
described in a structured definition language;
each message component of the one or more message components is described in
25 astructured definition language; and
each workflow component of the one or more workflow components is described

in a programming language.

65. The component application as claimed in claim 63, wherein:
30 each data component of the one or more data components is described in a
structured definition language;
each presentation component of the one or more presentation components is

described in a structured definition language;
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25each of the workflow conponents are platformneutral. 69. A nethod of
interacting wwth a web service by a nobile comuni cati on device over a
network, the nethod being substantially as described herein with reference
to the acconpanying drawi ngs. 30 70. A nobile comunication device
configured for interacting over a network wwth a web service using an
execut abl e version of a conmponent application program conprising a
plurality of conponents, the device being substantially as described herein
Wi tg reffer ence ]Eo t he accorrpanyi ng drawings. 71. A conputer program
product for confi a nobi | nmuni_cat i Vi I r ng over
a network with & ‘i%é'Besé \PRONFES ‘Hfg}'? CeR &Y %‘8?“% evceo:in Og%ltso%%tg&gg%p%ngn
appldl c?tl OfstR:RIRYdI R fiflilo R lapfuspeland y o:‘ conponents, the conputer program
product conprising a uter rea e nediume | oge mean
execut abl e by aebfrg"o‘@‘érgg?) C%Wp‘fr‘l‘?@(ﬁ 797 CSUAP t8 g)c/)cﬁ 81\?6{“%%? Sefif >
i npl enent i NG sariptRigh@gude. i Nteracting with a web service by a nobile
comuni cation device over a network, said conputer 10program product being
substantially as described herein with reference to the acconpanyi ng

draw ngs. g6. 72 Thé\c&ﬂ oteht HPNfatiguisaduifed inpng vhdofpims 6ty Gewherei: f or

interacting wt e Co vice over erver

bei ng substanti &F‘WSCOGB’QB%WE@ ﬁ%l}ngfﬁ\ %eh%“{“ﬁan ey e%?é&%g&? ﬁfsaﬂ)ys

acgolrrpanyl ﬂhgeﬁkcaMblﬁgrSrasxoﬁﬁfthécmpMd applidatibr acting with a web service by a

nmobi | e conmuni cati.on device over n h h S ntiall

as described her8fh RGPty 8?'8‘?10615m g (‘fl\'% tz][il(‘t“ic‘11 g%r%c}eng'%d?)%\nﬁ%)r 4% Y
10 executable version of the component application as displayed on the user interface;

each message component defines the behaviour and format of a message used by

the executable version of the component application to communicate with an external
system; and

each workflow component defines processing that occurs when an action is

15 performed upon one of the data components, the message components, or the presentation

components.

67. The component application as claimed in any one of claims 63 to 66, wherein
each of the presentation components of the at least one presentation components are

20  platform-specific.

68. The component application as claimed in any one of claims 63 to 68, wherein
each of the data components are platform-neutral;
each of the message components are platform-neutral; and

25 each of the workflow components are platform-neutral.

69. A method of interacting with a web service by a mobile communication device
over a network, the method being substantially as described herein with reference to the
accompanying drawings.

30
70. A mobile communication device configured for interacting over a network with a

web service using an executable version of a component application program comprising a
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20 74. A nethod of creating a conponent application for execution on a
w rel ess device, the nethod being substantially as described herein with

reference to the acconpanyi ng drawi ngs. 2575. A conponent application

substantially as described herein with reference to th i
dr awi ngs. 30 t he acconpanyl ng

plurality of components, the device being substantially as described herein with reference

to the accompanying drawings.

7L A computer program product for configuring a mobile communication device for
s interacting over a network with a web service using an executable version of a component
application comprising a plurality of components, the computer program product
comprising a computer readable medium embodying program code means executable by a
processor of the mobile communication device for implementing a method of interacting
with a web service by a mobile communication device over a network, said computer
10 program product being substantially as described herein with reference to the

accompanying drawings.

72, A server configured for providing a web service for interacting with a mobile
communication device over a network, the server being substantially as described herein

ts  with reference to the accompanying drawings.

73. A method of interacting with a web service by a mobile communication device
over a network , the method being substantially as described herein with reference to the

accompanying drawings.

20
74. A method of creating a component application for execution on a wireless device,
the method being substantially as described herein with reference to the accompanying
drawings.

s 75, A component application substantially as described herein with reference to the

accompanying drawings.

30
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