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advantage of being adaptable to operate on a cross-platform basis for a variety of different

devices, but have a disadvantage of requesting pages (screen definitions in HTML) from the Web
Service, which hinders the persistence of data contained in the screens. A further disadvantage

of Browsers is that the screens are rendered at runtime, which can be resource intensive. Native
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screens. A further disadvantage of Browsers is that the screens are rendered at runtime, which
can be resource intensive. Native applications are a further example of current application
programs which have disadvantages of not being platform independent, thereby necessitating the

development multiple versions of the same application, as well as being relatively large in size,



conmponents, creating presentation conponents, and
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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



of the conponents having descriptors expressed in a
structured definition | anguage and a second set of
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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



the web service and the conmunication device. 5 WO
2004/ 059957 PCT/ CA2003/001980 There is al so provided
W@ 20059967 conmuni cat i on devi ce configured for PCT/CA2003/001980
‘interacting over a network with a web service using an
. ..executabl e version of a -conponent application program
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instructions; wherein the execution of the executable

the netwoY€h&vath e WebdeRidQnddhe Wﬁ%g%%e@fﬁg‘é@%tgg %etwork.

i nformati on over the net Service
and the conmunication device over the network. BRIEF
- 'DESCRI PTI ON OF THE DRAW NGS These and ot her features

w |l become nore apparent in the follow ng detailed

Alsqydiselpsedihern 15 aseprer eonfigret fonpeovidingrasieb servidedor interacting with
appended drawi ngs wherein: Figure 1 is a bl ock diagram

a mobile @mraumcationricst iover wysiverky TheGerver Conhysiisds: Rekordli iRQFAE for

of a nobile communication device of Figure 1; Figure

receiving 8 rédhie® metwsHk ntHs@e A EQIb1RN %&%ﬁﬁ?&%ﬁﬁﬂ&%ﬁ@%ﬁ%ﬁ service and

programof Figure 2; Figure 4 1s ock di

i1 rating. an _exanpl e..c onent appljcation of
e commih ST G A0 B0 BB SEATR S B B L3 Bl nertc
. method of buyilding the wireless conponent 6 WO
for sending iy esperg by HPMW@@@?@G&@S@G, the sPmpansns applfcatipmy program
_ . 3, Figure 6 is a flowhart of a nmethod for
including g pinralrty o& tomporivatsye frst sctaé tiecenaiodene havigs désefiptors expressed in

a structured definition language and a second set of the components being expressed as a series
of insfructions, 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 device as a web client of the web service; wherein execution of the
executable version provides for a subsequent exchange of information over the network between

the web service and the communication device.



of Figure 1; Figure 7 shows an exanple nethod of
i npl ementi ng the conponent application program of
wWo2@un89937 Fi gure 8 shows a further exanple rrePctmdAmtf03/001980
i npl enenting the conmponent application program of
Figure 3; and Figure 9 is a block diagramof a further
Thexe tpaleo prfovtdq:é adeobidecapmpnigyion devicenpafipned|foninteracting over a
Net work System Referring to Figure 1, a.network system
* network With aowph isa@iceniditid &n epstitsblecedriion ofeyt@gsontdd appilizhtion program
interacting with one or nore web services provided by
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Inte net devices 100 transmt an
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web server 106. The deV| ces 100 can operate as web
means cogfigusert 1 egnumpaiceiian wid the exesutghle ygqswg 3 tsansceiver means coupled to the
request s/ response nessages 105 in the form of nessage
device infrsadetard anfl@onfigired faakomasmvatiag with datretwetnireid unfi®e means for
exanpl e requesting and receiving product pricing. and

coordinat@aikkb@Riohidf Yhd é}@:&hﬂﬁ‘le Q/@rskdn%r cé@fg@lﬁﬁ? the de@?ce"ﬁ%k% Web client of the
seérvice is an exanple of a systemw T th which client

e s BB R A St v

net work 102 and the_ Internet 104 in-order to provide )
descriptoggexprepspd ip2 giwtared definiion breiage aad # 89rond votod Shepoporends being
messages 105 sent between the communication devices
expressedl:B@ samh of stmetiorsewherem thoekedutioranfehsexeautdbM®ersion provides for a
2004/ 059957 PCT/ CA2003/ 001980 nessage-map service

subsequertN @chSREMOY WRIrEfAti6R NWKRF the tIRBWEMSBASRSN e W8S WeRMce and the
the differing formats used by the devices 100 and the

commumx\ﬁ%n%%(a‘é;%@ertﬁé’ﬁet&%h& sfying the appropriate

uest s/ response nmessages 105, the web server 106
communi cates with an application server 110 through
vari ous protocols (such as but not limted to HTTP

and cor;_ponent APl ) for exposing rel evant business
BRIEF DESCRIRTON, QETHEDRANGS app! i cat | on progr ans 302
(see Figure 2) once provisioned on the devices 100.
Thibe aipgthercfehtiiss will become more apparent in the following detailed description

in which reference is made to the appended drawings wherein:

Figure 1 is a block diagram of a communication system;

Figure 2 is a block diagram of a mobile communication device of Figure 1;

Figure 3 is a block diagram of a component application program of Figure 2;

Figure 4 is a block diagram illustrating an example component application of Figure 3;

Figure 5 is a flowchart illustrating a method of building the wireless component



server 110 can also contain the web server 106
software, such that the web server 106 can be
wa@ongioswsed a subset of the application serverPdl/QA2008001980
application prograns 302 of the devices 100 can use
the busi ness | ogic of the application server 110
appligationafyiguse 3al 1 i ng a method on an object (or a
function). It is recognized that the client
Figmel6 is atfioochat ofja araiddXorceominenicatmaricometady dypliceatiédvebrservice
relation to the application server 110, through the ‘
of§ggages 105 via the network 102, 104, directly to
the devices 100. It is further recogni zed that the

devi n.:.co icate wt.h gne or nore b..
g aRdv o o5 Rb1s SRTR R it e R paPot obiciop prpsram
the networks 102, 104. It is also recognized that the
offdgireds 100 coul d be directly coupled to the
application servers 110, thereby bypassing the web
Figene\Beshewd @ Gyrtliek exlasple enkthdserfiimpldmrenting teaoimpsatetrappigation
to Figure 1, the web server 106 provides information
pro@ascFasoutey; dl ch are used by the client application
progranms 302 on the conmuni cation devices 100.

. r: i vel el LS. web server J106 may
H ec?il\g)g%gaoﬁg dﬁa%an?ﬁghﬁ %?h%ﬁfgﬂg%oﬁr@%gggg%oﬁgguﬁer vi ded
by the client application prograns 302 executed on
t he communi cation devices 100, or perform8 WO
2004/ 059957 PCT/ CA2003/ 001980 tasks on behal f of
DESCRIRTIQN: application prograns 302 executed on the
conmruni cati on devices 100. The web service can be
Network Se§temed as a software service of the web server 106
whi ch can inplenent an interface expressed using Wb
: : I, . er ad .. | .
R R Eje G B IR s 10 Bl i Bevices 100
:mrhnaw%UDDL , .and can c nnunicatekgarougg) wessaags,lOS wi t h
PR ST DT TRLC Y58 SBY1958 PRRY1ded by SrboirEYeT (L He Vi eoupled
. 104 through an appropriate protocol such as the
wireless ngiwpsk 4 00pndkike Intermet £040r She devices 3OARRnshit asdraseive
i mpl ementations, SOAP is a specification that defines
requests/respenséivhesbagesd 05, frespetiveelyyed®a de SoManicafiiCivitH tOweb services of
wel | -formed XML fragnent encl osed in SOAP el enents. ‘

the web séPv&ta06 P HedeQfceS M canshREtd ¥ DAYt EweD E%?fcggw‘gng the

data as XM. and how to use SOAP to do Renpte oce
[

es tional parts.of. SOAP.are used.to
requestssosBoh o1 0T E0s P S Bk BT A dn ot Rl daa
nmessage 105 containing a callable function, and the
content, f%gﬁgq}g{eé?qglegtglgﬁd@sre@eévmg groduct pricing-and availability from an on-line

merchant. The web service is an example of a system with which client application programs
302 (see Figure 2) on the communication devices 100 interact via the wireless network 102 and
the Internet 104 in order to provide utility to users of the communication devices 100. The

messages 105 sent between the communication devices 100 and the web service could traverse a



function, is sent fromthe client device 100, and the
server 106 returns the response nessage 105 wth the
wo eedios®sDf the executed function. SOAP al so SPEDPOAL®3/001980

docunent style applications where the SOAP nessage 105
is a wapper, around an XM. docunent. A further L :

message-ap Servige (et showr) whiehponerts theamessagasrtpp beivyran ty diffedng
header), whereas sonme SOAP inpl enentati ons support

formats ubgsNIy, thiideBeesi K9, anSlicPyelpseriGR/ | P transport protocol s.
Alternatively, the web service may use other known
communi cation protocols, nessage 105 formats, and the
interface may be expressed in other web services
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commum@t?sewtﬂ,l a@ﬁpﬁl}cag%qu;@ﬁgrtg{q\lgh tVBn‘F‘delﬁ?t@C s (sugl as but not limited
conponent applications 302 are software applications
to HTTP oy mpcmelmgﬂlb ot/ capodng reYBhCABDBSY I0itdBBthoda)tolvdient
witten, for exanple, in eXtensible Murkup Language

applicatiopfrbgrads 02 (6 Pilike Df oncEPMARidricdlon tBS d&leseiobedht Application
Figure 3. XML and ECMAScri pt are standards-based
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e conponent applications n a por

. | at f or m i, ndependent way. The component applications, .
consider 3L B SRR S0 SRS SRR PLARS e
network 102 and | oaded into a nenory nodul e 210 of a
100 can ugethe dusinggslegie pfibegpplicatian sermgn dOrsimilardy tp, catling a method on an
conmponent applications 302 naybe | oaded via a seri al
object (orcaofiinetivn).oftis Aecbiifzedahatnie tlicab applicatiorshrogiant 3070€an be

wi rel ess communi cati on system such as 1R 802. 11(x)

download@@pRadedBnYEhAS T SR fidEs LR 1166, till%%gh @ﬁtkﬁlgeésQQéE{ﬁ@S via the

onto the nobil e conmuni cati on devi ce

nt Licatiaon 02.are.execut ed C on
networle {27 RO 8P BB e T R4 B oo en S B et g0 can
.Whi ch converts conponent applications 302 into native
communigaleWithong KT moke weanywE 108 andwssenized apndication saneers &4 wie the
infrastructure 204. Alternatively, the conponent
networks afia| li0datlk oredso3od gmined tieat eheadevices 1@Ecovdd by diredtigeonpled to the
interpreted by anot her software nodule or operating

applicatioRs&iver¥ 190, ih@l%bﬁ@%dsﬁng IV eRbrOTOE Vi GRed 00, whi ch
provi des the conponen framework 206 as a native

runti me environment, hereafter. referred to
generically by reference nuneral 206.

Server Environment

Referring to Figure 1, thé web server 106 provides information messages 105 which are °
used by the client application programs 302 on the communication devices 100. Alternatively,
or in addition, the web server 106 may receive and use the information messages 105 provided by

the client application programs 302 executed on the communication devices 100, or perform



Referring again to Figures 1 and 2, the client runtine
envi ronnent 206 provided by the devices 100 can be
wa oovitiosesed t o nake the devi ces 100 operat e asP@EA2003/001980
clients of the web services (of the web server 106).
cl.i ent nti me enV|ronnent 206 of the devices 100
tasks on hegalﬁ pEglisng BIPFiilcaE%fba‘lQB’@U@f g &xesuied orythe isemmumiragiap devices 100.
executing the client application programs 302 (which -
The web sgreice pan hedefined as @ foftwarp sereice ofi il webadeinan 4 06, veleieh can
Figure 3) on the device 100. Further, specific

 implemerft dn ditbiFie Rprebdrd ulngSMED Séfﬂicbﬂbe?d?dﬂnbﬁ nak aggg@’SﬁD registered
i nclude such as but'not limted to suppor

in Umver%g’ 2);{%,% 91-?)5 sg)%t{o%gqgl{gxga?§ @JDB%FH gﬂlﬂ% (U gﬁ%ﬁlﬁh

/ erations, coor d| natl n aphi cs
messages s SR GHERAS B9 1&% cipg eRsed ev tholicapet 10¢ Sypugie
access to core object oriented classes and supporting
appropriateipretoroli suelapg ths Sirapigigitiect Astess Peotpeni (SOA PR sonmerent s
206 i npl enmented by the devices 100 can include such as
implementations,ROAP 1§ 4 gcifieatGonmErdebanoms 0aviL Rt dt 76 tﬁéiln%%sagafs 105,
M crosoft and Java Runtine Environment (JRE) by S

et AR G AR R s

c f une tions for t ent exe abl e versions
specify ety Eorel iR bR ap O b B0 it B e o ' e Hometipeedure
not limted to: prOV|de a communi cations capability to
Calls (RPQ}g hespeentiogakparionf SO APrvse vesd tsampleowst BPCtde appiteations where
server 106 connected via the network 102, 104; provide
a SOAP raipbst mespage 10apahialning ecallapletthfctivncindofic phrahieRed tociﬁw, foShe
of the devices 100 to supply dat a parts for Wb

function, i98EM RS theQlbSU I e TOO SRHASHe é'egxge (lpr Zétﬁlg]@ ?hdﬁtar:% &sol?lge message 105

service) of the web server

with the r&ﬁﬁss gﬂ%‘ggﬁ‘%gge rfggcl’bfg\ S(?gﬁ 8%'&!5'}*%}'3%%@5&@%1? ee gﬁlpllﬁzgt?ons
rel ated notifications of the web server 106 on
where the Sﬁ&wwge sis cormapsr gvavad 20 0L sooimes. defwiheeeptivnal part of
maintain local client data in the nmenory nodul e 210
SOAP definssthe HET GRibind2)g (@f. Hehder)]antioesas 36e SO MiisidheiRat@dhs support
execution environnent for a scripting | anguage for

MSM Sefed) SMTH of i :
Q Mg Seren SMTH PIEPAL Risfic protRoRPRUIAMAYER), HITRBIENEE may

use other 18RRI GArh@c R Pr&tTEols, 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.

Client Environment

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



302. 11 WD 2004/ 059957 PCT/ CA2003/ 001980 Therefore,
the native client termnal runtime environnent 206
w@er@nioses7 an i nterface for the client applicatPOICA2003/001980
prograns 302 and to the device 100, 116 functionality
of the processor. 208 and .associ-ated o eratln system
can be wigfien, E%r eI leein tepsivle Markpimal gag U] geibset of
envi ronnent 206 preferably supplies a controll ed,
ECMAS st 1as desenitted iraBigeresh XV ramd BCMA Sthipt ate viandard©Baseil languages
~ which the conmponent application programs 302 execute.

which alldWoftiaie dBeelopats kO AR Mp ROCorRbNehBAIYNRatidI8 302 in a portable and
definitions of the conponents 400, 402, 404, 406

platform- ﬁ{dggérﬁ ﬁt}\ga}a Gy %m 1$en‘t: é]%qu%t%o?tﬁ %%3 %klectr{n%{lhgéf: over-the-air via the

c
ctive deV|ce ructuré

n devi ces 100. i cation, Device
wircloss g 107Gy SRR H6.4 ST S e O Shlioe T ucture 204,
~devices 100 are devices such as but not Ilinmted to
Alternativelythecomponphicapplicatiobnd (2 may bednadpdigierasseraltonnedtionpd S B
comruni cati on devices (see Figure 9). The devices 100

connectionéd digh@rtarangd w&el!ésmﬁﬂﬁ@lﬁ&dmnlsffé t€h fsaeLasSIRC BORS$ 1&) and/or
wirel ess transceiver 200 coupled via connection 218

Bluetootﬂm oBtPHRY iR 8%(5 AShdeU6hdda%n gygt?ie (ﬁ%ﬁe‘é‘oﬁlﬁjoer a{lon device 100, the

transcel ver connect rlng o}
ice 00 to netmork 0 104 ch as to
componefipfifafiafe 207 o e el bpcaspoRent MR ork DB RE hmp Bl

the devices 100 to communi cate with each ot her and
communiggtion degiee d PRavhigly sensierss cernpaneatanphicatiats 392 intematigsjode which
via the network 102, 104. The wirel ess transceiver
is execute(y the prockssbpin thddevdes/infastdidfiré 204 OdiethatiatE, tHi&omponent
request s/ response nessages 105 between the client

apphcatm%@ BO2 &Ry HE @xéUu@éalrﬁ BtivOdRdY hﬁt&?re‘f&f HEvHe? go?&%t% (ﬁ e or

networ k™ 10 supports t rans ssion

opeating e SH1E: f’%li’o\f»ﬂ gmna"t‘e?% %5100 SuRRh Bt S c?pr?po%%’r?t
twork 102, 104 The network 102, 104 may al so
frameworg @BPEF # NS TBNUBMFYIFERIG heres fren TefestsH do ensaichldy by reference
bet ween the communi cati on devices 100 and devices
numeral 206i ch are external to the network 102, 104. A wireless
data transm ssion protocol can be 12 WD 2004/ 059957
PCT/ CA2003/ 001980 wused by the wirel ess network 102,
such as but not linmted to DataTAC, GPRS or CDVA. The

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



connection between the wirel ess network 102 and the
Internet 104 includes an Internet Gateway (not
W@ b@m3¥995mhi ch enabl es t he nmessages 105 and asBOT/CAR@d/001980
data content to flow between the connected devices
100 and.the web service of the server 106. Referring
for language icpordmang memopy aliqration Pppeskingonanagementaf data dging VO
interface 202, coupled to the device infrastructure
operatior@0ebopdinatmgrgzathicsror2@Poutput device vhitt devices EOQUaRlrpréviding access to
shown). The user interface 202 includes one or nore

core obje@ﬁ@ienkdﬁ%ss@é%ﬁ%ﬁgp&gﬁ%‘ﬁ%/li@%ie?.oE)ééﬂé k$ 66k Purtint &R Ifnments

keyboard, a keypad, rackwheel ,: yl us, a nouse, a
- ] : t ' . h CD
206 mp S BHERHETE o900 LA O R B R Y50 A E SR

o . h sensitive, then the display :can also be used as
Runtime kﬁaﬁﬁh@éﬁqrﬂiﬁﬁ anghave Bugtime Eryirenmed (RE): byeSuncMiigesystems.

infrastructure 204. The user interface 202 is

enpl oyed by the user of the device 100 to coordi nate

the requests/response nessage nessages 105 over the

Thy ®hfallAnfifeenbiraithent b6 3s el eV OB efetd® bupports the
application progranms 302 executed in'the runtine

: | f ' in: ' e 2 ..
followind 1< RETRAS % e reBfiefl cleaitg R oLl i BhGplicaion grosrams
by .t he  .deyice infrastructure 204. The device
3aLsudﬁ%¥¥%§??l '8 204 includes a conputer processor 208
and the associated nenory nodul e 210. The conputer
PiVeasommiRtinaneapabiditiets sehdmepregest 105rto dic WichServices of the
network interface 200, the user interface 202 and the
web serveruifbicomneetedi viothemetwaRG02f10uhe communi cati on devi ce
100 by executing related instructions, which are

prV R ISRAn AN cAShLARRS %Bfi:g’lg%us'eg éélz %Igg}pluﬂﬁ%h&l deshd deyices 100 fo supply

appl i cation prograns e nenory no
0 ther, it is_ recognjzed that the device
data parts R Wb §eRAFs: abisamE aafsSTanc b oo an e SO s ablbe web server
storage nedi um 13 WD 2004/ 059957 PCT/ CA2003/ 001980
106; 212 coupled to the processor 208 for providing
instructions to the processor and/or to | oad/ update
provide dbtagppsskitatiori anoypuigapaiilitde Zor Web IServi®Dregpdiig wlegsages 105
210. The conputer readable nmedium 212 can include

(incomingHeshaBess oPuntdhlatH iR Ao ¢ thedpeb ¥t 6f t@y@ﬂﬂt%evice;

only, magnetic disks, nmagnetic tape, optica
[ : a DV and nmenory cards
prp g B SR BN BRI N R e e GRAaPty indple 210 (oo
. take the formaof a small disk, floppy diskette,
Iﬁgﬂez)SﬁE@é?Y@?lﬁ@ﬁﬁg di sk drive, solid state nmenory card,
or, RAM provided in the menory nodul e 210. It should be
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.

11



noted that the above |isted exanple conputer readable
medi uns 212 can be used either alone or in
wa@ eoiope@si on. Component Appl i cation Program ReP€T/CAR@3/001980
to Figure 3, a block diagramof the conmponent
application program 302 conprises -the data .conponents
T}éﬁg&or% ke r&fﬂ@é @lﬂﬁgnafqr@maé BHbEHeT FoRmont98 Provddessndnigatace for
conponents 404, which are coordi nated by workfl ow .
the client eppipmtien pgdits 302 amddb theatavieeilOa11il 6 fisctiddalityof thetphecessor 208
client runtinme environnent 206. The structured

and assoctiéd sPerdtRiy syRBE WAUR deRibeRRfrabhasutd204C OMlrimtithe Eronment 206
conmponents 400, 402, 404 as a series of netadata

' ' cQNsi r_.of - def | :
pofrat] ER1GE s SRR Sha s o UHBEy O BLESHEL I8 i
resogr ce such th (g%each gh%ment can .have one or nore
componeqf ApRUcaliop PEGEIEE AYat*eCUEN elhis HYHNe SnYilonEmeat $Opprgsions the
. characteristics such as but not limted to; alimted
definitiong gfithsrconipon¢nsshieiil, 402,84 04406 tofcreasethe attmaleméh clieahspeaific for each
nmeani ng for each el enment. Exanpl e netadata schemas

respective ds/idedafrasnnbtuas2Udf th@Eorhinhiciibr @vides bbo.n Core (DO,
~ Angl o- Areri can Cat al ogi ng Rul es (AACR2), Governnent

Informati on Locator Service (G LS), Encoded Archives
Description (EAD), IM5 A obal Learning Consortium

Communﬁc}&goé’De%nd Austral i an Governnent Locator Service
) SVEifcodi ng syntax 14 WD 2004/ 059957
PCT/ CA2003/ 001980 allows the netadata of the
Refermyws e Higgresdornd 29 2he ggumuipicptéonydayiass 4 80 atsydevises siwhias but not
i.nfrastructure 204 (see Figure 2), and encodi ng
limited tosudteleaslephnmes)RD ) oho-agy Pagern aid dudFnicd commiMicatioh Mevices (see
XHTM., XSM., RDF, Machi ne Readabl e Catal ogi ng ( MARC),

Figure 9).?_1£He ddVidesi1p0iRAR e 4 REtROAELorMBiton iREEHEOSILRASS QMi{@ss transceiver

¢ 0
e cli'ent runtine environment 206 operates on e

d escrptors. of .the co ts .400, 402, .40 .
200 coupfEVAABRBAER 014 B EliBvics nhalRisERERER Tk Sriless pansceittr 400 is
rogram 302. Referring again to Figure 4, the data
Connectabi% gatiep of Herdewicey Hittodhe netwesk 142, 404, sneh astedhe wireless
. t he conponent application program 302. Exanpl es of
network 102 b Rénlinksj whichinattie thatdavicenpitne rbmmutiditeith dagosthérend with
are orders, users, and financial transactions. Data

external sgSMERORAEH 5 HO Yl 8érvae] 06 Ha thé AERORBIALN 0k S "J."h%%i‘cﬂgsg to
describe the data entities, and in what format the

transceivek 3@ ﬁﬂ@hélsgtﬂesdevice 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 communication devices 100 and

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

12



expressed. For exanple, the data conponent 400 nay
define such as but not limted to an order which is
waoempns®ed of a unique identifier for the ordepPCwaiaedw3/001980
‘ is formatted as a nunber, a list of itens which are
formatted as_strings, the tjnme the order was created
used by thGRT EHIe BEDEOTRAD - i D G T ed DA CORS e IoNde The
which is formatted as a string, and a user who pl aced
connectioh hetwaen ¢hre wintlesstmebhgork d02rand e Inteowt d0hmnchules irelnternet Gateway
definition of another one of the data conponents 400.

(not showhef wHi¢H SBibRE @embRadds 05 @nd assbéigteTREHBALIBPVE Bétieen the
404 define the format of nessages used by the

LGatd to comunicate with
connocteTRATEN 1SRl WABLLAM R O ERETo or vice. For
exanpl e, one of the nessage conponents 404 nay
descri be such as but not Ilimted to a nessage for
- placing an order which includes the unique identifier
Reffegring gain telBigura 2 ¢he davices 400 4lso havenr grer interfiste 262, awupled to the
associated with the order. 15 WD 2004/ 059957
device infRsT(E0e0A/ HYQALABEL tiofRRL B 16 linteractgRitina LSerith@hewd). THRuser
presentati on conponents 402 define the appearance and
: ' f (] ' 0
interface ?{quﬁf’lh@{s dile é)tr EI)E/JI‘? E§§P ﬂ‘g)ﬁp&eﬁ&g s?&ﬂé %EB{ @ﬂ{éé‘dﬁo% é“@{TY ,

spl aye user i1 nterface
resentati on conponents 402 can. speci f | screens .
keyboard, HIESER, AaR VAT SRt BROUED ATBIEIRECTE AT HAHGRT DHBat device
user interacts with the conponent application 302
such as an ls¢Rgerepe dislay andfpes speelker %t.he Sereen s teunbl sensitivee then the display
presentati on conponents 402 may define screens,
can also bk akel &, thedier ilpax dsvicdustconmsl ety thededse infistnatire 208, The user
be taken when the user types in an edit box or pushes

interface 2204 Exltnﬁfbyea— B theREQSS t%lé/ c\l/éé{i)cevm t5ebdfRCRD P S ?cgns@

vi sual “presentation o Service operation resJ#
and th for rovid he_runtj.me enyironnent on their
message riRineend O pBFraaguBleut ol Eigik, DR <l BYE B pticafon
screens. Referring to Figures 1 and 4, it is
programs @ gxfgHted dn theguntire emaronBwne2Uescri bed cl i ent
conmponent application program 302 definitions hosting

nodel , the presentation conponents 402 may vary
depending on the client platformand environnment of

Ref§Hng8Y4if & Eidlre X 0perBUABH tBe chmBAIMRiERER3ce MBS enabled by the
Service consunmers do not require a visua

NI o | ¢ i,0 ' ' fknjtiaon of the
deviee R ERRN A1 Tup Heifod a8 A0Sl 1 BiBleh Poccssor 208 and
) l'ication praogram 302 can be hosted in.a_. Wb .
the associgEd piegory @@ﬂ@kﬁ&ﬁ 0adhe compRiprPraeessA0f sranipdies tie opggation of
400, nmessage 404, workfl ow 406
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
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conponent descriptors with a set of platformspecific
presentati on conponent 402 descriptors for various
w@e@defioned client runtines 206 (see Figure 2)pPCiNtam03/001980
t he di scovery or deploynent request mnessage 105 is
j gsued the client type _should he specified as a part
212 Coupi&g i ﬁ@rﬁ’féfa%)é 208 frgirayding arstruptions ta dhe pragesser andfsrite lopd/update
data, nmessage, and workfl ow netadata whil e packagi ng
client appéicstisorneagrama 302 i theinoemqyy owpdates2 190 The@ompputet egadable medium 212
client platfornms of the communication devices 100, 16 '
can includdDaZ@Odte @hIBb o ffaté SRR 00HISexaniph d)rﬁ?,tlhﬁéhetic disks, magnetic

definitions can be hosted on the application server
: axs] for tyal

tape, opticely s BBl AR ket CINE OIS, Bl FleuRulpAgE, igph case, he
present ation onent 402. e user .makes a

computer deadaglg Sssiigp 283 e tﬁ%&iﬁ%‘sqf . {logpy flisketts, paspgtte, hard

) _runtine type of the comunication devices 100, 116 is
disk drivey galidgate mearedy c4rd, grAM provided i the meomsy mecuked 001t should be
delivery by the web server 106 to the device 100 over
noted thatttheateie\listed ek@@plelddthputed Featilitsls enedenSSEINVda6®e used either alone or
consuners, the client application progranms 302 woul d
in combir@@&d.al N presentati on conponents 402 |inked with the
data 400 and nessage 404 conponents through the
wor kf | ow conponents 406. Referring again to Figure 4,
t he- wor kf | ow conponents 406 of the conmponent
application_program 302 define processing that occurs
Componemyt Applisation Psegram t o be performed, such as an action
speci fied by a presentation conponent 402 as descri bed
Redtromg fo Biguer, adtlodrdisgratef fier doatpoaent apphentiva psagas 3005
(see Figure 1) arrive fromthe system 10.

comprisesTh€ 888 taib Sibnt MUK tHePresRRdtiolBSE nﬁrm%ﬁa itﬁkgmgr{sﬁ%ew

defi ned by the workfl'ow conmponents 406. e Wor

At s 6 jar it as a serie oL
componedi AP0 W tEare Dk B EhmlchElng Eo And S heput copmppipations
. tilanlguage, . such as but not limted to ECMAScri pt, and
214 with the qlient rersiag esgronment 404 i Wi straeured definition langyagscantbigaised to
runti me environment 206, as described above. An
construct thegamipenants 40k 408408 las w sertaspd netddntA@6ordsrayitieh tansist of a

assign values to data, manipul ate screens, or send the

number offa8-sl8f8edldlemems reprdsbntiny ?@ﬁﬂ& Qﬁtﬁ&ﬁeé’«‘@ﬁ@fé@(ﬁﬂ&egsugh that each

mul tiple workflow definitions can be created t

et RESEe EERSALL B RTINS TRAIRIL,,
B LT A MRS

(Eur opean Conput er Manufacturers Associ ation) Script
and a meapingforseagh glement cExample metadata schemas include such as but not limited to

Dublin Core (DC), Anglo-American Cataloging Rules (AACR2), Government Information
Locatar Service (GILS), Encoded Archives Description (EAD), IMS Global Learning

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

14



17 WO 2004/ 059957 PCT/ CA2003/ 001980 | anguage, wherein
scripts can be referred to as a sequence of
WO paosesi ons that is interpreted or carried pOr/CAyo03/001980
anot her programrather than by the conputer processor.
r. exanple of scri anguages are_ Per|
allows thrgiadaeds SomPonga 4R, 492, Jia Dp arsorRsed frghe Gevigsinfigstructure
" . languages, in general, are instructional |anguages-
204 (see Figate 23y andiepeelling sehmmiep hichtde,sudu&hﬂhneﬁmﬁaditoamﬁnﬁmu
~ the facilities of an existing system such as the

XHTML,3eSMTERDFOMachifie Readhbiy/Chte YSEARIL), HAGLLIA b§eymte§net Mail
al ready avail abl e through t e user |nterface 2 (see
= 2 . ' n
i A o ST A Pl SRRl o -

this vice 100 is sald provi de a host

of the COIPWPﬁM@%Qn% 6& r%‘ﬁloék?fléé?%“%"?fﬂen of theeappligation program
conpl etes the capabllltles of the scripting | anguage.

302. specifically, EMCAScript is an object-oriented
progranmm ng | anguage for performng conputations and
mani pul ati ng conput ati onal objects within the host
runtine envi ronnment. ECMAScript can be used as a Wb

- R 10 PPN e BEOY LR ABARL BT QRSB used
by the COI%P%%’S@ ﬁr V%ﬁ%"%m t g g?fg@%}&%%ﬁﬁ %St% components

capabilities for a variety of host runtine
400 may daseribecieraities, usanyl an dnercsl eransestions: dDate coppomeyts 400 define what
| anguage can be considered platformneutral for a
informatiowisbequirefl tpdesciibeitherdatacsitities) ahd FEwRA VbR R ihformhhen is
runtine environnment 206 (see Figure 2) can provide

expressedt lF%r BEMWE rthPlath €6k 61%% hg@mﬁ&" YARIRR Ls b not limited to an order

client-si de corrputa Ion O conmunit Ca |on

as _but bj ects t
which s °%918’“é§dj o Giatient oif-Féfﬁ?fs © °%85Wmff§ % fimpes Saceumberexlistof
areas, anchors, franes hlstory cookles and
items whicl argorRatisd es strings. kg time thecorfesSyasronertedehich has o dateime
of the runtine environment 206 provides a neans to
format, thastatusief thearigtwiich sddendtedey estrings unha @ser biib plkd the order
limted to change of focus, page and i mage | oadi ng, 18
which is f¥haRA4¢E3@A5 1o ﬁ%eﬁﬁ%@ﬁ%f%%ﬁ&%ne e H?:in't m);ﬁ)'h@ﬁ’t'é 400.
and abort, selection, form subn ssion,
actions. In |nplenentat|ons usi ng ECNA scrlptlng, t he
code appears within the workfl ow conponents 406,

%onblnes ue&
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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interface el enments and fixed and conputed text and
i mges, and is reactive to user interaction on the
was@n/0595er f ace 202. The web server 106 (see FP@QUICA2@B/001980
provides a different host environnent for server-side
conmput ation including objects representing requests,
clients, and files, and mechanisns to | ock and share
data. By using the client side and server side
Referringt dgaip to Fimirdréythe preserntstiqgnomsifonentt 4021 define theibgpearance and
- conputation between the client conmunication devices

behavior 8P @Bhpbint afick@sSprbSRnl 362 Mt Hﬁ{)lﬁ?@."ﬁ hB@se interface 202. The
custoni zed user interface 202 for the b- based

. al so
presentat {3 TBARE R AP S80I O3B B g el MRS b freouted
) stri.ctly speaking, functions or nmethods. ECMAScri pt
when the 6‘6%?6%?&%@ ‘ﬁﬁkﬁlﬁﬁ GeinpoRsA’ SRPlSEROH R ¥R t?le 4t dmigHAGSANR. For
unary operations, nultiplicative operators, additive
example, ghreprageptasion gomppneatssii2imayirfingsoeens, tabklas ¢ddrtaixes, buttons and
" operators, equality operators, binary bitw se
menus, argp@tiahOtoshe thiteparhen thgused kypep Bl At @lithoxas Puditd®MHutton. The
' operators, and the comma operator. ECMAScri pt syntax

‘majority 6@%’@5“8&%&%&@!@&% vi%‘é’?f’e@én’caﬁ&%&ﬁ S%lcééﬁgéxaaﬁoﬁ Tesults,

relaxed to enable It to sefve as an easy-

cripti | anguage_f or evel opers. For ex |l e, .
and there{i5 piRyid e ARRAREvirimerd R Bh s L0 eapeBlEint Sisplhving user
) type declared nor are types associated wth
interface §gregHsr t i es, and defined functions are not required to
have their declarations appear textually before calls
to them It is recognized that in a cl ass-based
object- oriented progranm ng | anguage, in general,

R&ERNG th Fignddsll £d DYt ié fb%B@xﬂE&ﬁth’rlﬂﬁtﬂ?@%vé GEschiBEd l:lgé?lt R¥mponent

cl asses, and inheritance™1s only of structure an
. Vi Ol N E ri.ot, the.state and met hods e
applicatiof FM LA 300\ BERERSREHRY mdlf i o Bliin SR BPOSR s Abfnprgvary
. are all inherited. 19 WO 2004/059957 PCT/ CA2003/ 001980
dependingap s sligpt DA rmandiearirampent abtexdsise d 00 Eor exappls, in some cases

referring to Figure 4, the client application programs
Web Servd@Zopsumdye do detfrequeitk @siseal pedsethtign. The applicadoit definition of the
conponent definitions, nanely for data 400 and nessage

componert§400, 202PAAS M Sof tBE BorRp SFEANEMicAMbIERBRAREII AR HeSkAh a
XM. (or any other suitable structured  definition

Web Servi@ng ; 406 can . be defi ne
o Send @R FURLIEH A ARRRPAEN L 98,8, SRIRCH

| atform neutral ri.pti ng |l anguage).. The client
componelf% lﬁ]ﬁfqrwéor%m,tﬁ racf’ﬁh%tfﬁiatgg@'ié@éc pgr}eser?tazlon component 402 descriptors for
various predefined client runtimes 206 (see Figure 2). When the discovery or deployment request
message 105 is issued the client type should be specified as a part of this request message 105.

In order not to duplicate data, message, and workflow metadata while packaging component

application programs 302 for different client platforms of the communication devices 100,
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Figure 2) can generate conponent tenplates based on
net a-definiti ons when the conponents 400, 402, 404,
wdo@40F996he conmponent application program 302 BCECA2003/001980

provi sioned on the comunication device 100. Wth a
| ar e variety of termnal runtinme environnents

applicatiopieh mitjops §ath Eabqsadmnéh%m%&ca%orswrdéoﬁwemmple) 2 bundle of
ECMAScri pt can be used to define application

platform-pentyad oenporreat defaittons hiskedhwith diffierentlsats loff pregertitéon components
conmponent application programs 302. This del ayed

402. WheRiaNfbNgakan cﬁédo@&‘ly%? B8Wh®ad@ RRfub& 3hds eq©§' b thaRSutfme type of
p

t he conponent appfication prograns to be run on a -
the com%ggtlgr?ﬁ%v?%\é 185 1t1§ Esnxlalilallta& ﬁ(ie %gﬁ)?gpve% h%cﬁe gs;c?)n% ﬁudted for dehvery

he foI | owm ng exanpl e shows how
by the webgiaype o te|thee%qv1%?p1&0.oaaﬂhsﬁe }§0n 1985 Fon e Wi Service

expressed using a structured definition |anguage, such
consumergghé glient epplication prdgtamsXN, waenhd| cantaiplpa¢stnmntiomenrpaents 402
scripting/ programm ng | anguage, such as but not

linked withi thé &6 400 aﬁCM%ﬁ@%é P84 cothpdhentd EhroB&Lhe WHRIGH tSmponents 406.
conformng with the follow ng Docunent Type Definition

(DTD): <! ELEMENT wcApp (desc?, iconUl ?, res*,
wcDat a*, wcMsg*, style*, wcScr*, wcFl ow)> 20 V\D
004/ 059957 PCT/ 003/Q01980 <! ATTLI S WCApp nane
REERAR BHEAUF I 4003 Vo BeRTeRTRODRR 455 of Wk deboRsat Application
#| MPLI ED versi on CDATA #| MPLI ED transportKey CDATA
program 39 defineprocpssigshatieeurs when @DATtoONAS kiPbd pedformed, sicle dURL action
CDATA #1 MPLI ED <! ELEMENT desc (#PCDATA)> <! ELEMENT

specified by @ ptdséntitidrldopipdhent 402 kb Bddctibed Ssove#7@RAEAN R0 be performed

<! ATTLI ST res
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 ECMAScript, 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, multiple 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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name CDATA #REQUI RED url CDATA #REQUI RED type (xm |
image | sound | any) #REQUI RED deferred (true |
wo 200859951 al se” - Exanpl e Data Conponent 400 RCECERABD01980

wcData (dfield+)> <! ATTLI ST wbData nanme CDATA

#REQUI RED persisted (true | false) "true" <! ELEMENT
language gyheseig serpecmrhy sferrad AT 7 # SSAUgRGeQfdnsiamgHomGIhdtAs interpreted or

#REQUI RED type (String | Number | Bool ean Date | Any)
carried outAyahother pragrat mather thahdlysles cohipailteresto@sior( Some other akarple of

"fal se" cnpNane CDATA # MPLIED key (01112) "0"

o S Séﬁ s alﬁ N 1 : ’ .
i R EPRB R A, ) SOl o i

e, BT LR, RS 5B TR e
. nfiel me CDATA #REQUI RED o
facilities of a{neextljstirl]lg rsrgstem, such as thcelglevices 100. In such systems, useful functionality is

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 scripting 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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type (String I Nunber | Boolean | Date | Array ~ XM)
#1 MPLI ED rmappi ng CDATA #| MPLI ED Exanpl e Presentati on
w@ooposent s 402 <! ELEMENT weScr (| ayout ?, nmenuPCT/CA2003/001980
refresh?, event?)> <IATTLIST wecScr 21 WO 2004/ 059957 -
PCT/ CA2003/ 001980. name CDATA #REQUIRED title CDATA . .
unloadingy exypy, pRERADGTH Seleqtiqn, form sulmissiony w&i%ljeuse agtigno &n mppleraentations
fal se) "fal se" param CDATA #l MPLI ED <! ELEMENT styl e
using EClf/osnripjing, the ¢odFlapdars twithin the wmerlGRWT omtRIE@utsRIIB, combines user
bgCol or CDATA #l MPLI ED - <! ELEMENT font EMPTY>

interface elbdédts b fik€@hind wtdd A ahEbbd3EiNd i§ @daRfivEtd ey interaction on
- #I MPLI ED size. CDATA #I MPLIED bold (true false)

o " 1 i Se "f N [ i n s
T O TR T —
<<ELEMENT s #RPCDATA) > <! ELEMENT | ayout, (| ayout *,

for serverysi O*T}P“?élﬁag%&(‘ 1ng 0 1)3%‘ FePIeSTRIERETeqResEy eléw,(ts, B¢ filssxand
t ext area*) >
mechanisms to lock anc)l 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.

ECMASecript also defines a set of built-in operators which may not be, strictly speaking,
functions or methods. ECMAScript 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 ECMAScript 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. 'It 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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<I' ATTLI ST |l ayout type (grid I flow | border |
vertical) #REQUI RED param CDATA #l MPLI ED pl acenent
WEDATASWSMPLI ED styl e CDATA #1 MPLI ED <! ELEVENIT/CRR003/001980
(itenmr)> <IELEMENT item (action, condition?)>
<I ATTLI ST item nanme CDATA #REQUI RED | abel CDATA
#REQUI RED shortcut CDATA #l MPLI ED <! ELEMENT acti on
EMPTY> <! ATTLI ST action screen CDATA #l VPLI ED pbl ock
ComponéiﬂA&'ﬂplitlaﬁﬁhlPEGgrapaEammﬁmATA #! MPLI ED accept Changes
" (true | false)-"true" <!ELEMENT condition EMPTY>

| ATAdoSE
ConTA SN B 10U S Lre 1 131 L0 T S TR e

defined o BT b EIAE neled Lol AL 541 0B g 0

.. scr een CDATA #| MPLI ED
components, and presentatlon components 402 using XML (or any other suitable structured

definition language). The 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 6n 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 ECMAScript, with

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

<IELEMENT wcApp (desc?, iconUrl?, res*, weData*, weMsg*, style*, wcScr*, wcFiow)>
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22 WD 2004/ 059957 PCT/ CA2003/ 001980 par am CDATA
#1 MPLI ED <! ELEMENT separ ator EMPTY> <! ELEMENT | abel

W@ conassoNn?, event?)> <! ATTLI ST | abel nanme QPBATAA2003/001980

#REQUI RED val ue CDATA #REQUI RED pl acenment CDATA

|
<!ATTLIS§W'VELI ED st yl e CDATA #l MPLI ED <! ELEMENT edit

n EQU,% kgt ?) > <! ATTLI ST edit nane CDATA
tit ué CDATA #| MPLI ED mappi ng CDATA

Véﬁhmﬂ,ﬁaﬂmpg,;bchar | nunber | date | pwd phone |
veesion cpatchamPliepr eadOnly (true | false) "fal se”
travisportep COACRDATMPLMEOVPLI ED styl e CDATA #| MPLI ED
inetBIoBRNTCRAD#AVMBIZED condi t i on?, event?)> <! ATTLI ST
registerRle@DAENWEMEDEPA #REQUI RED val ue CDATA #| MPLI ED

<IELEME

<IELEME

ATA #I MPLIED readOnly (true | false)
<'E‘-EMEg§%§ E)ment CDATA #| MPLI ED styl e CDATA

ATA)>

<IATTLIST res

>

. name CDATA #REQUIRED

url CDATA #REQUIRED
type (xml | image | sound | any) #REQUIRED
deferred (true | false) "false" .. -

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

<IATTLIST wcData

>

name CDATA #REQUIRED
persisted (true | false) "true"

<IELEMENT dfield (#PCDATA)>
<!ATTLIST dfield

>

name CDATA #REQUIRED

type (String | Number | Boolean | Date | Any) "Any"
array (true | false) "false”

cmp (true | false) "false”

cmpName CDATA #IMPLIED

key(0]11]2)"0"

Exampie Message Component 404

<IELEMENT wcMsg (mfield*)>
<IATTLIST wcMsg

>

name CDATA #REQUIRED
mapping CDATA #IMPLIED

<!ATTLIST wcMsg

>

pblock CDATA #IMPLIED

<IELEMENT mfield (#PCDATA)>
<IATTLIST mfield

>

name CDATA #REQUIRED
type (String | Number | Boolean | Date | Array | XML) #MPLIED
mapping CDATA #IMPLIED

Example Presentation Components 402

<IELEMENT wcScr (layout?, menu?, refresh?, event?)>
<IATTLIST wcScr

21



<! ELEMENT i mage (condition?, event?)> <! ATTLIST inmage
name CDATA #REQUI RED resNanme CDATA #REQUI RED

w@bk@aesmat CDATA #1 MPLI ED <! ELEMENT choi ce ( copdi/ciaem3/001980
event” entry )> <IATTLI ST choi ce nanme CDATA
#RE val ue CDATA #| MPLI ED rmappi ng CDATA

ttl R% | ngI eList I nmultiList | dropdown I
' gg adio) "singlelList” readOnly (true false)
d,a, fal a%%gvent CDATA #l MPLI ED styl e CDATA#I MPLI ED

|Mmg,y (#PCDATA) > <! ELEMENT button
> (condl tion?, event?)> <! ATTLI ST button nane CDATA
<|IELEMEMIRER@RNfGRIED> | abel CDATA #REQUI RED inmage (true | fal se)
<IATTLIST $tgé se" pl acenent CDATA #l MPLIED styl e CDATA
naeNIIATRFREQUIRED 004/ 059957 PCT/ CA2003/ 001980 Exanpl e
bofBlek PO EMPBRent 406 <! ELEMENT wcFl ow ( pbl ock+) >

<tELEMENT GREYT-PD! ock (#PCDATA) >

<IATTLIST font
name CDATA #REQUIRED
color CDATA #IMPLIED
size CDATA #IMPLIED
bold (true | false) "false"
italic (frue | false) "false"
underline (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
>
<IELEMENT action EMPTY>
<IATTLIST action
screen CDATA #IMPLIED
pblock CDATA #IMPLIED
param CDATA #IMPLIED
acceptChanges (true | false) "true”
>
<IELEMENT condition EMPTY>
<IATTLIST condition
pblock CDATA #REQUIRED
param CDATA #IMPLIED
result (true | false) "true”
>
<IELEMENT event EMPTY>
<IATTLIST event
type (onlnit | onClick | onChange | onFocusOut) "onlnit"
pblock CDATA #IMPLIED
screen CDATA #IMPLIED
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<I' ATTLI ST pbl ock id CDATA #REQUI RED par am CDATA

#1 MPLI ED As gi ven above, the XM. el enents define the
wezaaps®stonponent application 302 includi ng PCTWCAP®3/001980

el enent, a wcData el enent, a wMsg el enent, a wcSrc

el e wcFl ow el errent Referring to Figure 3,
S pﬁr%gﬁéi@ﬁ'%q@a@en is a top-level element which defines
| appl i cation program 302. The wcDat a
Z.Etgﬂg@&ﬁégw ﬁ;% N&enthpie exanpl e data conponent 400, which
<|ATT|_|s-r§bé;on'pr| sed of .a group of naned, typed fields. The
nane A TR #RBENVIREDIef | nes t he exarrpl e nessage conponent
valleLDATAI#REQUIRED ar | y defi nes a group of naned, typed

plddemedtCDATAHIMRIZER el enent defi nes the exanpl e
styie eBAM AMPEIDconponent 402. The exanple presentation

a |l abel, a separator, an inmge, a
::iﬁmgﬁ ﬁ%gwngh‘?{'@eﬁ’e{‘gﬁ eld, atext area, a
SR [ﬁyﬂst a nmulti-selection list, a
E’e%ﬁh%mpl_%é: eckbox, a radio button, or a screen
YDATAGPIEUP of ot her presentation conponents
2har Refneer | d2€ |tpivdt Peonapemall) exaipl € conponent
reaqmily(trmnfajse)p‘elsg'r am 302 and Figure 3, the wcFl ow
plasewaet@DAJAMIMRIdER he exanpl e wor kf | ow conponents 406.
St%@D/b'b‘}’ﬂMRUéPtrl butes of the XM elenents specify a
emen nesg ed in the wcFl ow el enent. Each
::i'#ﬂgﬁb gga OB‘?@H%"*E?}%H ses script which defines part of
kiR iip t he conponent application program 302.
Va, @ng-ﬁ\l#mpug)wrltten in ECMAScript. In order to
mépingepATAenmegyi or of the conponent application 302,
readOniyWlie Ay faldd” WO 2004/ 059957 PCT/ CA2003/ 001980
placempatOBATS #M@LIEBe ECMAScript to reference and
SW@%D@IAHMBLE% data conponents 400, the presentation

: nponents 402, and the nessage conmponents 404.
<ELEME$@F‘E9?GW@B%@H@’W)§ 406 can also reference external

<'ATTL'§a OIe8%t Atadpes, - whi ch al | ow actions to be performed on
re§£ rEsfined in the conponent application
ent ATREAM ey a weMsg type al l ows a nessage
> defined by a nessage conponent 404 to be evaluated to

<IELEMENTadhek:e{cosditenetdvert? reamgpt ory fiel ds have been
<IATTLISTsehpjok i ed, and to be sent to an external system such as
namieCDATH #REQVIRFD of t he server 106. A
value CDATA #IMPLIED
mapping CDATA #IMPLIED
type (singleList | multiList | dropdown | checkbox | radio) "singleList"
readOnly (true | false) "false"
placement CDATA #IMPLIED
style CDATA #IMPLIED
>
<IELEMENT entry (#PCDATA)>
<IELEMENT button (condition?, event?)>
<IATTLIST button
name CDATA #REQUIRED
label CDATA #REQUIRED
image (true | false) "false”
placement CDATA #IMPLIED
style CDATA #IMPLIED
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wcData type allows the size of collections of data
entities defined by data conponents 400 to be
waledaognndoned, and all ows data entities to be depetr/ed20058001980
wcScr type allows a presentation conponent 402 to be
di spl ayed to the user. Simlarly, a special dialog
xternal obj all ows a nessage to be displayed to
Ef;&,\zﬁz f% des éﬁ b user interface 202 (see Figure 2).
<IELEME @ﬁzﬁﬂﬁgﬁent Application Program 302 with
_ <IATTLIST pHiRkT ace Referring to Figures 1 and 5, a block
id dDAYA BREQUIRESBt rati ng a further exanpl e conponent
paegppCDATA #BWLIEDOgr am 302 is shown. The presentation
> conponents 402 included in the exanple conponent
application 302 define a |login screen 500, a specials
screen 502, a delivery information screen 504, an
order |ist screen 508, and an order status screen 506.
AsTiieareatmve stha XMlelshtnielefine ferikatipletotdpenetg @pplication 302
interface 202 (see Figure 2) of the conmunication

including QWA%SSIEJI’QQYC a whiBat§ X RERLE aW%ﬁ%ezﬁsz%gﬁtélﬁﬂerﬁ Ofhd a

| ows a user to VIeM/a plZZ& to order a Pl zza

I|v nd e tails of rder
weFlow e&i‘{ee%lt e T o e e Soenein 1o BR B iy efines
he user |nterface 202. The user provides a user nane
the compcgﬁat wRUSHINProgAY I0%ed hp YRt elemenyidgfines the examme data
The wor kf |l ow conponent 406 checks the user nane and
componens 488wolich ssgampsistdofiimgoup pf ndméd typled dleldss The oncMkgc:]diyent
the web service of the server 106 through nessages

defines thd BRamplé niebeigl Sehp&fent DL WHRRRady BEH5A2P03 SILARE, typed

is successfully |logged in, then the speci al s screen

fields. Th%%s'réelgﬁéﬁjl c?e}‘?é’s thE L nlEE) %%Qﬁﬁql&l SrfEnES R e exdiole

can se ace

ew the stat.u or ders, whi ch det er mi nes _ whet her
presentatig EotRmtiepei Gy 1 Adhe Hatsp%aebraeéwasm bugory; agsydigyficdd, agext area, a
if the order list screen 508 is displayed. The
single-seleféion Vist, ¢ multi-selaetiandist, scdrepists 0 ¢hevkbaxys radie butten, dra screen
specify details of an order. The information provided

containingddy giohp 006&Er preschtatiofdotpbidhts 402, dat a conponent 400
whi ch describes an order. The user then selects a

menu itemto send the order, which triggers the
wor kf | ow conponent 406 to send the nmessage 105

def i t orrespondi ng message conponent 404
co ntlg?? %to t?‘ﬁ 8POVEF Hﬁ’of]%“ttaﬁgh‘iﬁé‘[%gg@gﬁrﬁ 0% and Rigure 3,
server 106. The or der [i st screen 508 |ists past
the weFlowelpanent dfieps dhg eiample wediloporospionents 406rdhe pbiasinattoibutes of the
view details of one or nore of the listed
XML elements specify a pblock element nested in the wcFlow element. Each pblock element
comprises script 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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orders. After sending an order or selecting the nenu
itemto view order details, the order status screen
w6 0@ 4i0599d7 spl ayed, based on response nessages BOBECA2003/001980
received by the device 100 and subsequently processed
y the rel evant nessage 404, workfl ow 406,
componeqéﬁ @%uﬁediGMASsmt toaefarenee and mampeleieibndate sompereny 409y the
-~ status screen 506 contains information describing
presentatian cemporteh&t402)and the aresdags cphparedis 4040 Wiork#iow dokrganents 406 can
" which, when sel ected, causes the specials screen 502

also referdn@e Qﬁern‘gd %E&Xf&rs Vﬁﬁ@h HES® aéifors Q@B@g@rﬁslﬁleﬁ?ﬁ‘) etﬁ@&ﬁ')fp&d&ﬁts

reqU|red dat a the input and output of
ents 400

-defined 1nqg% ¢Q r?cg}eg ?rﬁ) 1c fo ng)gef e())(ndl Peg A &\fstgcty%@q o&ésrﬁ)qussage defined

- nodul e ‘210 (see_ Figure 2% of the device 100 fo
by a messagaropoast 4@4 de b evalyated 9sletemaingshothgr ma@ﬁﬁ@eeﬁ@igs hays been
presentati on conponents 402. The wor kfl ow conponents
supplied, 4QiGobeceutitn at extehml systeangichas tfe welt seriie¢ vtha sérer Tt A
© 400, presentation 402, and nessage 404 conponents. 26
wcData tyPOaBORMHE B3 1 cHlfebli oAU L0188 defitlRe b?)ﬁﬁmoﬁlponents 400 to be

conmponent application program 302 displayed in Figure

determmeé dnl‘?l aglg %gﬁ@alﬁgeé s bé%ltege'ad r(#c%ccr h&)ﬁ Bgﬁxg]; Q pmg\é\%gtéoen component

conmponen

40210 be ﬁaﬁé‘i@"”e”t ”%w&ax&%?b?wcﬁ%ﬁ%gﬁéﬁiaigﬁe%%ﬁ’é%?%ésage tobe

"wcFl ow' for processing the other conponents 400, 402,

displayed fothe ua&rD@@T%rmﬁ@weS%TEMFlgmﬁ@p dtd"> <wcApp
nane="Wreless Pizza" title="Wrel ess Pizza"
vendor =" ARG' version="0.9"> <desc> Order pizza from
your w rel ess device. </desc>

Example ﬁ@@ﬁ,ﬁ%ﬁﬁ%ﬁcﬁt y ng}(ﬁﬂg{,‘g &nfn\%drgl £leessPi zzal con. png<

eI d nane="nane"
sswor d. Hash"

e=" rin ‘> <dfie]ld nanme=!
RefeBftiepity /893 %F logk diosamb oG GG fp D Seampl sogeosent
] <dfield name="cit type="String"/> <dfield
applicatiop arAgEAm 362 i showppbhe [gesentagon sompetidngd 402riactededinghetxample
type="String"/>
component application 302 define a login screen 500, a specials screen 502, a delivery
information screen 504, an order list screen 508, and an order 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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</wcDat a> <wcData nane="Order Status"> <dfield

name="conf Nunber" type="Nunber" key="1"1> <dfield
woarens®sat us" type="String"/> <dfield nane=" detEBCAR®S3/001980

type="Date"l> <lwData> <wData nane="Order"> <dfield

: | d" type="Nunber’ "1"1> <dfield
is succes{ AIREIBRtLEs Hn thepecielnpriAy 52 s Feae theusgegils soroen 502,
cnmp="true" cnpNane="User"/> <dfield nane="dateti ne"
the user cay pelect Dedny'ifems<d piaek dn nedveor iorview Steattatss oftorders whieli determines
cnpNane="Order Status"/> </ wDat a> <wcDat a

whether thedgliveSpiacradation setbéres 04 D anpryes 98 if theyrdet list screen 508 is
type="String"/> <dfield name="price" type="Nunber"/>

dlsplayed<’ﬂ%35\?g ﬂsp%.aqﬂ QHE? 501%@1‘3@@ ?l?é’\gger to specify details of an order. The

veS ecial" mhRenoveSpeci al
informat{iprogjdd B B L G Tk pER 3@%&&%@8@ ol epersgan
<wcMsg name="i nOrder Status"> <nfi el d name="orderl d"
order. mappi ng="Order.orderld'/> <nfield name="status" '
mappi ng="Order. order Status"/> </wMg> <wcMsg
nanme="i nUser| nf 0" nmappi ng="User" >

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 menu 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 5 06 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
ciisplayed. 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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<Nm%g>wm%gnmmEOMOda"><Miad
name="speci al " mappi ng="Order.special"/> <nfield
wWo0080399sEr ' mappi ng="Order.user"/> <nfield PCT/CA2003/001980

name="dateti me" mappi ng="Order.datetinme"/> </ wMg>
27 WD 2004/ 059957 PCT/ CA2003/001980° <wcScr _
n amﬁmmommnem iappl‘@aticspfé@grams%m displayed indéguse 5 is represented
<l ayout type="flow'> <choi ce nane="sl Speci al s"

in XML avia iESetifesdolidws, heRdinpiaicambbndntd 400 as “wcData”, message components
type—"3|ngIeL|st"/> V </layout> <menu> <item ‘

404 as “WaVEE" Ip 9&%&&1&?@%};0 B 92> s Bt c?n war flow ¢ components 406 as

screen="scr Logl n' <conditron p Ioc ogge

W°F1°W| iof’s@'r&e%‘ﬁli‘se oo L LI very"

catl on. aut hentl cat edUser "/> <condition

<|DacTY g .. p o ; < > s
e ,?S E S ; Be‘1'3“ 7 BREO TS R s >
<"§’%ﬁf‘,@8 /IM%%M " il «Zggfgi Brcepgit T on

<dfield name="name type="Str|ng“ key="1"/>
<dfield name="passwordHash" type="String"/>
<dfield name="street" type="String"/>
<dfield 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"/>
</wcData>
<wcData name="Order">
<dfield 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" cmpName="OrderStatus"/>
</wcData>
<wcData name="Special">
<dfield name="desc" key="1" type="String"/>
<dfield name="price" type="Number"/>
</wcData>
<wcMsg name="inAddSpecial" mapping="Special">
</wcMsg>
<wcMsg name="inRemoveSpecial" pblock="mhRemoveSpecial">
<mfield name="desc" mapping="Special.desc"/>
</wcMsg>
<wcMsg name="inOrderStatus">
<mfield name="orderld" mapping="Order.orderld"/>
<mfield name="status" mapping="Order.orderStatus"/>
</wcMsg>
<wcMsg name="inUserInfo" mapping="User">
</wcMsg>
<wcMsg name="outOrder">
N <mfield name="special" mapping="Order.special"/>
<mfield name="user" mapping="Order.user"/>
<mfield name="datetime" mapping="Order.datetime"/>
</wcMsg>
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</wcScr> <wcScr nanme="scrLogin" dialog="true">

<l ayout type="vertical"> <layout type="flow'> <l abel
woaomnsdobt User Nane" val ue="User Name:"/> <edi PCT/CA2003/001980

name="edUser Nama" type:"char "/ > </layout> <l ayout

_"f pWI al " _ll \I\Dr d"
<V{'f¥§%ﬁ a";g\gg s?ﬁg Sp<e§lﬁ’|s mﬂ'ﬁ “a édPasswor d"
type=. < hgcen nllea—-y emals%uteo' p Qt n g's rice"
type—nsmdpegkraggl; @n?i:%lsgr Kb:rgv\?al ue Y> </ ?ut ton> <|/ Iogyoutgii %?
</ vvcﬁne)r/rmxvchcr name="scrDelivery" title="Pl ease
provi de délemnameg=laghtd labelt'Logii">par anF" User" > <l ayout
t ype="verti cal “astionsgseeur"sarhqein’>f | ow' > <| abel
name="1 bl ree‘t"“’”q}t&’r‘@é'ﬂc*ﬁ eagedip’yestitdifalseYame="st r eet "
mappi nglz "'B[de""éq&pég-- |;1 ar"/ > Z/I ayoyt > <| ayout
- type="flo It "
<edit nane="ci <thnd|t scre§I scr T\;;%/g% dpé r%pﬁ)aélgn alﬁlét?nh?a;edUser />

</ | ayout >jepayout t y e—
<item name*"vnewOrderStatus" label="View Orders Status">
<action screen="scrOrdersList"/>
<condition pblock="chl.oggedin"/>
<fitem>
</menu>
</wcScr>
<wcScr name="scrlogin" 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="IbiPassword" value="Password:"/>
<edit name="edPassword" type="pwd"/>
</layout> ‘
<button name="btnLogin" label="Login">
<event type="onClick" pblock="ahLogin" param="edUserName.value"/>
</button>
</layout>
</wcScr>
<wcScr name="scrDelivery" title="Please provide delivery information” param="User">
<layout type="vertical">
<layout type="flow">
<label name="bIStreet" value="Street:"/>
<edit name="street" mapping="User.street" type="char"/>
<flayout>
<layout type="flow">
<label name="IbICity" 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"/>
</layout>
<layout type="flow">
<label name="IblPhone" value="Telephone:"/>
<edit name="phone" mapping="User.phone" type="phone"/>
</layout>
<layout type="flow">
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<| abel name="1bl Post al Code" val ue="Postal code:"/>
<edi t nane="postal Code" mappi ng="User. postal "

wo y@ensoiar '/ > </l ayout > <l ayout type="fl ow' >P&i/ahed03/001980
nanme="1 bl Phone" val ue—" TeI ephone ' Y> <edi t

name="phone" napplng— " Jphone" type="phone"/>
</ ayout > <l ay Jb"??t wales' gamf%'(‘m%ggs?
bl Dat e" val ue="Dat e

PCT/ C‘A200<§ 99}& a‘i?é‘? tyﬁﬁmgafe

of [ <edit nane="date" type="date"/>
ﬂ%ﬁ,ﬁ’w’ </layout> '<menu> <item name="sendO der"
I abel =" Sedtdm@afies sendoadel' 18RI Ea Ttderah SendOr der ™
par anF" User "/ >actiohipble tR="ahSeRdQider" sdrii-S0ES"/<WC SCr
name="scr<gteder St at us" title="Order status”
par a%ﬁef@>der0"> <I ayout type="vertical" param="% >
<‘¥‘? ;Pome_" '> <| abel nanme="1bl| Speci al r"

rStatH'g“ tlg?-" rqﬁ%{H%"garam = Q@ﬂaﬂ Mapped"
@p ?;p%abﬁ?vi %’F </l ayout fb;l ayout

<label name="IblSpecialr" value="Special."/>
<label name="bISpecialMapped" value="@0Order[].special"/>
</layout>
<layout type="flow">
<label name="IbIConfNumber" value="Confirmation number:"/>
<label name="IbiConfNumberMapped"
value="@Order[].orderStatus.confNumber"/>
</layout>
<layout type="flow">
<label name="IbIStatus" value="Status:"/>
<label name="lbIStatusMapped" value="@0Order[].orderStatus.status"/>
</layout>
<layout type="flow">
<label name="|bIConfDate" value="Date of last status update:"/>
<labei name="lbIConfDateMapped"
value="@Order[].orderStatus.datetime"/>
</layout>
<separator/>
</layout>
<menu>
<item name="continue" label="Continue">
<action screen="scrSpeciais"/>
</item>
</menu>
<refresh> ‘
<msg> inOrderStatus </msg>
</refresh>
</wcScr>
<wcScr name="scrOrdersList" tite="Previous Orders">
<layout type="vertical">
<label name="IblInstructions" value="Select one or more order:"/>
<choice name="mlOrderList" value="@Order{].datetime + ' - ' + @Order{].special"
mapping="Order[]" type="muitiList"/>
</layout>
<menu> .
<item name="viewOrder" label="View Order">
<action screen="scrOrderStatus" param="mlOrderList.selected"/>

<Jayo
II f |

vaI u

<f/item>
</menu>
</wcScr>
<wcFlow>
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<l abel name="1bl Conf Nunber" val ue="Confirmation
nunber:"/> <l abel name="1 bl Conf Nunmber Mapped"

wo adbesdo@y der f | . or der St at us. conf Nunber "/ > </ | BETYAA2003/001980
<| ayout type="fl ow' > <l abel nanme="IDbl St atus" :
val ueoil %)%—FF' "/ > <l abel name="I bI St at usMapped”
val u St at S </l ayout >
<| aygu yg'g z%ﬁgc%\%@a“éh Cafe%kjgﬁg R EI Conf Dat e"

_val U‘epbibaaﬁje"aﬁLogkna bramb@Ustihakiadat e: "/ > <l abel
name="1bl forblRk A== Util.md5(scrLogin.edPassword) ) {
val ue=" @ der JapplicktiorHbdiientcattatedri=uset,> </ | ayout >
<separ.at or/ > scfllogipdatks); <nenu> <it em name="conti nue"
| abel =" Contélseud" > <action screen="scr Speci al s"/ >
</itenr Pipeadisplayinvaliddeginl’); <nsg> i nOrder Status </ nsg>
</ref rb?s > </weScr> <weScr nanme="scr OrdersList”

t|t| Blo ﬁy.a fﬁdﬂc’% gra "'Use yout: type="vertical ">

<la ons" val ue="Sel ect one or
erre or edSrder/ special = schpecuaIs siSpecials.selected;

Order.user = User;
Order.datetime = scrDelivery.date;

OrderStatus.confNumber = Util.guid();
OrderStatus.status = "Sent. Pending response.";
OrderStatus.date = Util.currentDate();

- Order.orderStatus = OrderStatus; -
outOrder.send();
scrOrderStatus.display(Order);

</pblock>

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

</pblock>

</wcFlow>
</wcApp>

Figure 5 is a flowchart illustrating a method of building the wireless 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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<choi ce nanme="m OrderList" val ue="@xderU. datetine
"+ @rderf.special” mapping="0Cdero"
woy@arnswai ti List"/> </l ayout> <nmenu> <item PCT/CA2003/001980
name="vi ewOrder" | abel ="View Order"> <action I i
n="scr Order St at us" parane'nm. OrderList.sel ected"/>
structureiﬂ?i% e‘w lapgiage such@s\/mlsﬁetghmmipm baspd\an m/ﬁ@mmd
7 PCT/ CA2003/ 001980 <pbl ock id="chLoggedi n"> return
concludep\ppthistept6ioo of tmhegtihenthe dbiad00,) presentatipn 402 phd aeksage 404
<pbl ock id="ahLogi n" param="User. nanme">

: componehtfs (WigekoRASREHIASKs Z06 1o drlierTH AbHAd t'h@ %bﬂav%y: SRV pikation

Appl i cation. aut henti catedUser = )
302. Th? Woh&ﬂ)w &?}f&ﬁ%?ts Btlog ; eiwﬁ&‘%{ﬁs a%gﬁe? gf tggﬁla C?i%? as bu‘%i not
limited top’%@%%?ﬁ% é’*fhéfrh is dgf,c.%@‘éé aases Te gﬁélangﬁféausléme@tweless

Order.user = User; o
component application 302 may include fewer or more steps that those shown in Figure 5.

Referring to Figures 1 and 6, operation 800 of the interaction between the devices 100
aqd the web service of the web server 106 is shown. Thé web service receives 802 the request
message 105 requesting that the device 100 begin communications with the web service. The
web service uploads 804 the required components 400, 402, 404, 406 (if any) of the component
application 302 to the device 100, in order to support subsequent information exchange béhzveen
the web service and the device 100. The device receives the transmitted component application
302 and proceeds to provision 806 the components 400, 402, 404, 406 by the runtime
environment 206 (see Figure 3), in order to configure the device as a web client of the web
service, by producing an executable version of the component application 302. The user of the

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. The 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

31



Order.datetinme = scrDelivery. date;
Order St at us. conf Nunber = Util.guido ;
w@ra@ensSwat us. status = "Sent. Pendi ng response. PCT/CA2003/001980
OrderStatus.date = Util.currentDate();
Order.orderStatus = OrderStatus; outOrder.send();
exchange §t6 @rmefp&l%d Q%W@ﬁnstbb dgyicy He anc the wep erige:as ppmh%m or the
i d="mhRenoveSpeci al " paranm="i nRenoveSpeci al "
exchange fre@hiahted 858 arrl the BesonvbRpegsiah ofithe cpmponent application 302 is either
Speci al . del ete(); </pblock> </wcFl ow> </ wcApp>
: [
saved i B e e PR Syt 20 as
desired subsequent comuni cation over the network 102, 104 to
" the device 100. Referring as well to Figure 3, the
nmet hod begins with step 600 of creating the data
conmponents 400 for defining data entities such as
users and orders. The nmethod continues with step 602
Reférring teBigires 1p3 ementfat exampie rqpe:raeinm 800G fldbwsorhahethe devige 100
user-interface el enents such as screens, buttons,

receives 90@ RMéSre@fdlsd MBESRSe 106N @nidRking theS Bk hvd etﬁe \apd;srepﬁate RvoRitow
creating nmessage conponents 402 f ef 1 ni ng

componenrméﬁ ?Iggr%reftsgémhé d% cgﬁeﬁ‘tr T tﬁee&%sstag ﬁ3l<5t0 {é's lénégstl\éstflg E%ropnate

FVI CES 0On he Serv

The conponents 400, 402, 404 are expressed
message csepmnz 6@41%lswwﬂpwwe@vA&éltbebprogftswc‘%oér%?j it Oient and

definition | anguage such as but not limted to one

inserts 910 dwatatagintoxht corféspomding daa componant 460 for stbssqeqnt 610620912 in the
tying together the data 400, presentation 402 and

memory niGRRSATID ($EFig&e TP.OREldE, iMnbdtledOthk ogvflove 6a 84@4s0 inserts
in order to define. the behavior of the appl i cation

908 the data into the appropriate presentation component 402 for subsequent display 914 on the

user interface 202 (see Figure 2).

Referring to Figures 1, 3 and 8 operation 1000 shows data input 1002 for an action, suchﬁ
as pushing a button or selecting a menu item, which thé user performed 1003 on a user-interface
element through the user interface 202 (see Figure 2). The relevant workflow component 406
interprets 1004 the input data according to the appropriate presentation component 404 and
creates 1006 data entities which are defined by the appropriate data components 400. The
workflow component 406 then populates 1010 the data components 400 with the input data
provided by the user for subsequent storage 1012 in the memory module 210 (see Figure 2).

Further, the workflow component 406 also inserts 1008 the input data into the appropriate
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302. The workfl ow conponents 406 are witten as a

series of instructions, such as but not limted to
WEOMABsEPt, which is descri bed above. The netPoTiCa003/001980

building a wirel ess conponent application 302 may

i ncl ude f r or nore st.e at those_shown in Figure
message Cé’mnﬁé‘?%r“roﬁﬁgr %‘@Sﬁua%lﬂrss%&&g i%’tcfp%ft the pwubdate As die cpfftiesig the web
. _interaction between the devices 100 and the web
service indlg ictsegol 0% pe defisd by themessage canminenrd04The web
service receives 802 the request nessage 105
requesting that the device 100 begi n comuni cati ons
with the web service. The web service uploads 804 the
1t 1s884HghBAd BRI : ichH08 ofel %) o2 LS
gonp nent aﬁ%ﬁ ca?f%%ﬁgﬁggggo?%éuzé%?g%m%ggg%%ﬁ&%?%@?ds
. tp support .sybsequent infornmation_exchan bet ween
described plove gaf eyt 1658 TR fo crrai 297 Pd £ded apRbicqliops cance the component
. . receives the transmtted conponent application 302
applicatiogs 302dqpeiaye filbprpgrsmineing tangoazes.Hut cashgrone stasdat@baséd) 2,
- 404, 406 by the runtinme environnent 206 (see Figure
technolog®} suéhrasoXMdéranti ECMABEgpt! whicherdesthsieatielytsinBle idie8ft to learn.
of the web service, by producing an executabl e

T Ok 8 5 R PR 400 o Tt B

e rfac eFi gure of, the devj.ce 100 for
deniion G BR800 RC B ot Yok B R 65800 i raonen
sage 105 for receiving web service operations. The
400, 402, 0 408 ew?ﬁeéoype%% geplicatien 3 Qjwithout mﬁfgetagganﬂagqtaﬁmg substantial

sends 812 the appropriate response nessage 105
changes to eth¢nasimpgneds 404, ¢02.510ds 40fimrthe apilivhtioro302, Bed € kan facilitate
interface 202. The device 100 receives 814 the
maintenanG® 8 5&g @ohPondn B Richid1 %b?in@ﬁﬁﬁlg%gdifi@%i g)%ﬁﬁ ldB@a?ln% f the
0: utsethe

version of the “conponent appli cation out
: . [ e user interface 202. Further
component BB SR LB i der B o 0% G01050 e hange 816

is perfornmed between the device 100 and the web

service as per above, or the exchange is term nated

.818 and the executable version of the conmponent

Figaign? isceklpeindizgram of agluahmode swbild comnunizatiendewc21®, which is a
(see Figure 2) or is deleted fromthe runtine

 further exapuplé pHiheeatic2 060 ofFigues i ad 6. Ref @fal e hiobiie S8R 8 Sunoatian
and 7, for exanple, operation 900 shows when the

c?evice 7100¥Iua8s alPshscdifGel lY,e%m?Qgpx%)E%sgxg%@o% ﬁﬁgftlg %g\%?f*%ﬁ%gafmory 724,

cont ai ni ng nessage dat a, ropri

rRave RSB ARPOA IR RS bR I Ul o

speaker 734, a microphone 736, a short-range wireless communications sub-system 740, and may
also include other device sub-systems 742. The transceiver 711 preferably includes transmit and
receive antennas 716, 718, a receiver 712, a transmitter 714, one or more local oscillators 713,

and a digital signal processor 720. Within the Flash memory 724, the dual-mode mobile
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nmessage conponent 404. The wor kfl ow conponent 406 then
processes 906 the data content and inserts 910 the
W@ aa0a/0599D t he correspondi ng data conponent 40BCT/QA2003/001980
subsequent storage 912 in the nenory nodule 210 (see
Figure 2), Further, if peeded, .the workfl ow conponent
communiGBh s 740 reaablyee 1 o QUTAL Y SORNEC AP IDAACT N that
present ati on conponent 402 for subsequent display 914
can be exegutedey the sderoprocessbnedd (20dof hed IR M eingudinBef wicd ng
to Figures 1, 3 and 8 operation 1000 shows data i nput

communidda rhatul@TR4G tal dakh comttfilinicAfon LGl T8, AHE b Plurflity of other
-sel ecting a nenu item which the user perforned 1003

) ; . | . ser
operatloniélgltlgdfﬂe;lsg7;24%? Eé@gﬁ%?tguafﬂgﬁf%&yt%wgﬁecggﬁ “wor kf | ow

conponent 406 interprets 1004 the input data
according to the appropriate presentati on conponent
404 and creates 1006 data entities which are defined
Theyduahmodp probe cemmugicationdevicsdftis predgabl¥adwoweayk f | ow
- conponent 406 then popul ates 1010 the data conponents
communiéion detibe hindng npide agtbdaAa cqn@uhidetborbyaphbigties erhuksOfor example,
subsequent storage 1012 in the nmenory nodul e 210 (see

the dual-nidBYAGHIR) comninfitA4eh ’de{/ilagﬂ.’@ﬁlié% tk%%&lfﬂ%%% 2§38 ﬁét%f?)\r}b such

inserts 1008 the 1 nput data I he appropri ate

995.7. PCI. 003/.00198 ssage conponent 404
as any of B AHU 8 B0 e LRt oG n ooy oS PripT R bk el getwork
.entjties to the weh service in the nmessage 105, as
The voicgrand datamesyyorksaredepictedindtigirs et tha gemmpnicaiion wsy Al & cthese
‘ t hat conponent applications 302 which are created’
voice and defamgtwdrks may bo dsparate sanmbeidatidioneworks usigdbpate @fFastructure,
time to create than hard coded applications, since the
such as bag® B@Q&%{‘hetw@ﬂ@&drﬁ@llbﬁﬁ@tc.?%%rdﬁ?%e €erhitdl into 3 single wireless
progranmm ng | anguages, but rather use Stan args}géseé
network. t €chnol ogi es such as XML and ECMAScript, which are
“conparatively sinple and easy to |l earn. The nethods
can result in conponent applications 302 in which the
user-interface 202 and the definition of the data are
decoupl ed. This decoupling allows for nodification of
Thgrepmoompeationsubsggem 7402s us¢d4o cetfifiunicateiveticthapoite and data
application 302 without affecting and requiring

network 7891t andlidds theieae1 9657 120the taRImiGe PR e shedR Phoréd Ral oscillators
404, 406 in the application 302, and thus can

713 and ni;@g%?sb!iﬁﬁﬁﬁt?e thg?jstf’t’g@?%% lng Hbela %8&8%8'},815‘% anicfx%lf%%\zea Eiigr?a Sto and

i ncludi ng no i'cat1on ‘and "updatTn
co e appl i catigns 302 on the device 100.
from the tANGIIHer 9{4 aIPcP recelver 7‘19, andals also utlﬂzed to receleve control information from

the transmitter 714 and to provide control information to the receiver 712. If the voice and data
communications occur at a single frequency, or closely-spaced set of frequencies, then a single
local oscillator 713 may be used in conjunction with the transmitter 714 and receiver 712.

Altemnatively, if different frequencies are utilized for voice communications versus data
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Figure 9 is a block diagram of a dual -node nobile
communi cation device 710, which is a further exanple
woboothsodevi ce 100 of Figures 1 and 6. The duabemnoden03/001980

nobi | e communi cati on device 710 includes a

transceiver. 711, m croprocessor 738, a display 722
communip 35, P ipralsi oFloppliasRRNGr 36n baked oeperate a pluralty of

dnput/output (1/0) devices 728, a serial port 730, a
frequencigssprEaRaRdrEAo the veipeaidedata@aworks 7il 8r dyithongh FRGantennas 716, 718

short-range w rel ess comuni cati ons sub-system 740,

are depictadiéh Figyre % kisoddiahedodd enodilb esmermicagorn B6visy LEHuId Blused with a
The transceiver 711 preferably i-ncludes transmt and

single antb@EEuré Th &R 0r( Jv@nicl?ijnglfud@ﬁ Bt Ghite EmﬁY ?lét? gr?fgmﬁ[g)n, is

transmtter 714, orie or nore | ocal oScl

. a di.gi tal, signal .pr.ocessoy .720. W.thin the Flash
communiGét 8 o o tne Sl ini Gl 08 SRERle 74134 aibbemeon gish 720 and
. PCT/ CA2003/ 001980 communi cati on device 710 preferably

the micropreg¢ssefe/s 8a Thedetailed desagn efghe opmeunisatidresubggtetn 721 Nuch as
that can be executed by the m croprocessor 738 .

frequency(tandl/compbhent BERctiR) powerievdl it gis dlep@idest §RAME GiRhIRRation
nodul e 724A, a data comuni cati on nodul e 724B, and a

network 79 W which¥hOduhsle m&ﬁ}%rc%ﬁé'r%?éﬁtigﬁ glé&h@ 71 I}ht%.ﬁ&eed to operate.

carrying out a plurality of other functions.

i€ comuni cati.on device 710 is )

For examlth SIEARARRIES SRR e TSl Gadieie dhswaisip a North
Ameri voi ce and qata communj cation capabilities. Thus, for

erican marks{ ey ingljde & cRMmsBatioRbFYStaID A Aesigned 6o opereieoeith the

. 10 may conmmuni cat e over a voice network, such as any
Mobitex "opr PaigTAGA! aephile datagionahuriedtion atwdiles aar Hso d@NEhelBY operated
al so conmuni cate over a data network. The voice an

with any dfatvariegofbiks cammudRRlich BétwbfksFidHLe AMPY lggltﬁé&, CDMA, PCS,

conmuni cation tower 719. These voice and

{ L e_comuni ¢cati on networ ks usi
cte., wherdiE 30168 718 ifted AN S L E R B o lenEd it Wi he
net wor ontraollers, etc., or they may be integrated
General P{tEEHRAdq SO UGPRYS 8e8 cominiisition Yot o i oML orice
. Subsystem 711 is used to communicate with the voice
communicgiien wiwark. rfatheniykesrdfdiatzeand vioitelnstiesks, beth @paiawaind Tdgrated,
the transmtter 714, the one or nore |local oscillators
may also bélfiliagttiwith yhead b iods inibdle thamBsRataPdeviee719SP 720 is
used to send and receive signals to and fromthe
transmtter 714 and receiver 712, and is also utilized
to receive control information from the transmtter

.and t ovide control infornmation to the receiver
Deg%él_m% L}popﬁlééo {}IBF Q ngwaﬁagtrgtwori(s 719, the access requirements for the

dual-mode mobile communication device 710 may also vary. For example, in the Mobitex and

DataTAC data networks, mobile devices are registered on the network using a unique
identification number associated with each device. In GPRS data networks, however, network

access is associated with a subscriber or user of a mobile device. A GPRS device typically
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conmuni cati ons occur at a single frequency, or
cl osel y-spaced set of frequencies, then a single
wo owaloswsti | | ator 713 may be used i n conjunct i POT/GARIV/001980
the transmtter 714 and receiver 712. Alternatively,
different frequencies are utilized for voice
requires %&hﬁi}{h% lraqe}l{”s‘a{s}wﬂ&l% (i 2 whih 19ws9pBed oydoste operate a dual-mode
, PCT/ CA2003/°001980 conmuni cations, then a plurality of
mobile cdmpmanhicatym deviseons: GRRS matwdrk ILCEekbrmong‘eMIktoenﬂnumcanon
plurality of frequencies corresponding to the voice

ﬁnctlonsé(ﬁlingﬁ;'nay B@?@iﬁw wiltut NetSINL 6t 4 Ml%ﬁcﬁﬁﬂﬁﬁleﬂa&miﬂ@aﬂon
icted i

are n Figure 9, thé dual - mode nobi |

device witOFTHRLE RS b%& glﬁ\fﬁﬁj‘ ﬁgnéz %l@nﬁ\% Hﬁﬁﬁlﬁt tﬁa ggersti& atg network

ntenna str ure. orna |on
ormunl cated to and .

|ce ata in ornatl
719, othey Pt B GRS GREehey eRinge  vieen
t he DSP 720 and the mcroprocessor 738. The detail ed
desi gn of the conmunication subsystem 711, such as
frequency band, conponent sel ection, power |evel,

Afibicany requié menﬂﬁmegmfmoﬁ bﬁa&ﬁfmmpﬁaéd@ék haE bYGH dord &ed, the
in which the dual -nobde nobil e conmmuni cati on device 710

dual-modk %db‘% eBAGAnl AP BEALET 10 1YY t}%ﬁ@éﬂﬁl 4nd d‘é’cda Ve oggggrﬁ?atlon signals,

comruni cati on devi ce I nten ra

g T SRR SO,

or_Dat aTACTM nobi | e data communi cation networks and
the antengg Zl$ faes therommeniessionneuork il P areaaytedto thewragsivary 13fwhich
voi ce communi cati on networ ks, such as AMPS, TDVA,
provides fobsinalRGHlificetian, fregixaice dowa copvwersien, FilRringt dhanesd séleétion, etc.,
use in Europe may be configured to operate with the
and may ERoXde RAALET A oRGLYibh CA RS I)d U
Y net wor k and OIB& \(/)0| cre1 mn@?cag?%%one t wor Ef:ﬁ’i%'ré)d%wed
of data 0|ce net.wor ar at
signal all&%ﬁo%et oG ?X ‘ii’mm‘r’ﬁc sﬁé“‘ﬁ’é’nﬁrt sHeh ‘gg’;kﬁ‘ltd%mtoﬂléﬁﬁon an
) ng)ém comruni cati on device 710.. Dependi ng
decoding E&Ja‘npftr edy b@%ﬂl@d&%ﬁk Ipp sieilag@rangery signals fe sitawsmtied to the
requi renents for the dual-node nobile comuni cation
network 7d8vareprofestedyimealimpmodulytiorrard exxading,efor éxanipie byakd DER 720
and DataTAC data networks, nobil e devices are
and are the® giosidRa a6l tRranbRitie t7 I Fds d@ta‘l‘ﬁb aﬁmlﬂ%&ﬁ@ersmn fre%uency 1#)

. |dent|f|cat|on nunber associ ated w th each devi
ccess i.s
comeriol B PO U M BB o

dev . vice t cal ly
networks) via {he antennﬁ &S Aﬂﬁ'xough a s%gie transcelver 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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WO 2004/ 059957 PCT/ CA2003/ 001980 requires a
subscri ber identity nodule ("SIM), which is required

WO pooans®s7 t o operate a dual -node nobi |l e conmuPeT/ake@Bs/001980
device on a GPRS network. Local or’ non-network

C ni.cati on.fupctions (if any) b erabl e, .
IngdiHismo PHECSIN the gemmugisatiomtgkals gt PP Jafsninesidesor
) device W |l be unable to carry out any functions
receiver gnd\xgherhitigr ewnwielfior axinopls, the gaintléwelscapphicd tt cunmrkunié4thn signals
ot her than any legally required operations, such as
in the rec8il:dr HiPeind enasmit@t 71 ghay Bt bedptiaely cbﬁﬂ(bﬂdd&ﬁrdﬂgh Wefoknatic gain
regi stration or activation procedures have been

control alg%g'ﬂﬂhnlgtiﬁ lendelfed ilg Wi DEP Y0, "BRiek GafRENUNLGAL] ngo%fg%/ngcc%uld also

y then send and recei ve conmmruni catl on SFg

AT G A

antenna 716 from the communi cati on network 719 are

711 routed to the receiver 712, which provides for signal
anplification, frequency down conversion, filtering,
channel selection, etc., and may al so provi de anal og

to digital conversion. Analog to digital conversion of
THBick g 6ieyRA 738 bARahbIFnh VERITBH LGk
funlgt(iﬁgnse, suchbas di gi t%}ﬁgﬁ%ga@gﬁgﬁ%ﬁg e%:ag@%lr?g&e
3 f usi n e P 720. In a simlar
aul-modg Bl 85 BRTRRT IS 1105 A e gPeReocRuseRL 710
. ar roqggsed, i ncl udi ng nodul ati on_and encodi ng, for

microconggifanh pauid By v ersspr, Plteratiyaly drngln DA R odldchertised mecarry
transmtter 714 for digital to anal og conversion, :

out the fufictimne efithy mipropowasser $3& Aowklek ¢tlevhmamiciioh iffinctiahs, dRcladifg a
transm ssion to the conmuni cation network 719 (or

least data B&d WSIEKSomMmuRichtihs a4t %&@&n?eﬁ%hroﬁ%lé h%lifﬁi}? ?%(Z%x{}ﬂjs ransceiver 711.

transceiver 711 is shown in Fig Vol ce

. | catdi ons, it.is possible that the . .
Ot 6 e AL SRR 55 8R5 BBl im0,
d dttvvo di stinct transceivers, a first transceiver for
and 2 data, GonauI¢ation arpliralip £248 may by sfosed ingheyRlask memery %24 for
. second transceiver for transmtting and receiving data
execution by dgainirrogecepr J08.4 FO5Q8D1OR AROHRMAGHSADn thodule 724A may
addition to processing the communication signals, the

provide a BISR-1820 uedr $1iteiPi@\UpeRS1d 16 irah &6 b @FecaiVE vbicad e&%@ l%ét\%en the dual-
(0]

control. For exanple, the gain |levels applie
mode TR G0 4SHACS o S AR FESHATHi B rgeon
75 iR S P b ST L
operable fglrI sia(r)lding 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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be inplenmented in the DSP 72.0 in order to provide
nore sophisticated control of the transceiver 711.
wQa b@405®5Dpr ocessor 738 preferably nanages andPCDOA2@BA01980
the overall operation of the dual-node nobile
____co ni_cation device 710. Many t S0 :
software f30HSH SRRt S icomaed BRE bt e sebuta eadulesdg4A-T24N,
here, or, alternatively, a single DSP 720 coul d be
used to carry out the functions of the m croprocessor
738. Low | evel conmmunication functions, including at
Themidroptatasaris 8 \absiod etee it 6ttt s mode enddelkeicormehication
"~ through the DSP 720 in the transceiver 711. O her,

device suBsyBRmlse¥Rh a8 ‘ﬁférﬂi%ﬁ £PI3 0 B1RR Bleh i) b%’l‘dﬁ‘%ndggfgcc@sc’s ﬁe%gliy(‘(ﬁAM)

communi cati on appli‘cation 724A, “ a

. ' i icati 724B. ma stored_in the
726, sl R PSR s s B P 78 S b coier 734,
. 738, For exanple, the voice conmunication nodul e 724A
microphogg, 36,3 shortaangs cepgmieaiens spbsystern 740 fadenyoptherahiabmode mobile
transmt and receive voice calls between the dual -
communipasibe dewivk lsebsystems genzadllyodesipamed s 740) and a plurality
of other voice devices via the network 719.
Simlarly, the data comuni cation nodul e 724B may
provide a high-level user interface operable for :

i such as _e-nmi]. nessages, .
SHFSH B0 SRR EE Mt File? s 15U S Reing e Bivctons,
h tc.,. between the,%gal;nnde nmobi | e conmuni cati on
whereas officr SERSYSIeRs iy PROVids Tesident qF ogrdeyics dinciians Nissblg.eomei a
the network 719. In the dual -node nobil e comuni cation
subsystemsestichas keyhoard 32rud riésplayf 722meaysdwms20 Gordmtidestmubestion-related
above may al so be inplenented as a 37 WO 2004/ 059957 _

functions,RGdH 6EHEFODERGHess8QS foVBARTBIM Svela d%f%ﬂ!o?ﬁ-ﬁ‘ﬁﬂi@d?ion‘?fetwork
‘ i ncorporated into one of the software nodul es ’
e : ' [ SQ i ract .t h
and devicdftteR e St L PLARERCR ol B SR BaFe fmthont
subsystens, such as the display 722, Flash nenory 724,
random access nenory (RAM 726, auxiliary
i nput/output (I/0O ‘subsystens 728, serial port 730,
Onesdfipggysicmaoftwaisaiskdby R 4nicrapranessoh 33@ispdéferably stored ina
short-range conmuni cati ons subsystem 740 and any ot her

persistent eiozd such de Fhusiirlethory P24 hdditiorofn tHewpd et dIsiat $/MBch controls all
general |y designated as 742. Sone of the subsystens

of the lowSIBEWMFurdfiofid SAhE dPalRES IR 5B Q%Eﬁfﬂﬁrﬁ & l
f unct i ons, wher eas oteher lga.u syst e%foﬁ%{’%‘ra 23/‘?’%%6 Flash
memory 728 ﬁiag'eflqglu@era ﬁﬂfaﬂ%véfchel g}{-ije%lt doftware apl\!c}))ﬁiggtio% prg g?r%s, or modules,
such as a voice communication module 724A, a data communication modulé 724B, an organizer
module (not shown), or any other type of software module 724N. The Flash memory 724 also

may include a file system for storing data. These modules are executed by the microprocessor

738 and provide a high-level interface between a user of the dual-mode mobile communication

38



subsystens, such as keyboard 732 and di splay 722 may
be used for both communi cation-related functions,

W@ @h/0sa®seNnt eri ng a text nmessage for transm ssSPOYCAY@®B/001980
a data conmuni cati on network, and device-resident

devi m%H?Cti gs suych as a cal culator or task list or other _
evice e F}PE’ e (E¥ies-i ‘His integbace Aymieallydpeludamasgiaphieal somperenbprovided
the mcroprocessor 738 is preferably stored in.a
through the dispkiy §32, astl anénmuontpas céhpaientmovidyd fizdugH the agdgilibiydro 728,
to the operating system which controls all of the
keyboard 738; sedledr 7B4NgidiRRfophbnd 756, dBRd opiRRg @Qéﬂl,especi{lc dual-mode
conmuni cati on devicé 710, the Fllash “nenory /724 may
ile coMEuHASH ural ks 0 L.gh-1evel ftwar pl i.cation
mobile C%r ogr g?r%&l (gérvwr?gs d iljclgvérse, gpp@ ﬁ%ﬁng? glo\c}lgll%%é) r 88&‘?‘:‘@"%?&(‘?@'@
ter g“%:qe 124A, a.‘data communi cation nodul e 724B, an
poraryy lnaded ifo a kplatilestqrpaich poRAM 724 fos f3stesopetation.déorspver,
. software nodule 724N. The Flash nmenory 724 also may
received poramydisationf signalsyay alse be tensptorarilp gtockslt ta R Mz, berote ®Bmanently
are executed by the mcroprocessor 738 and provide a
writing theigto-d fleeystém evafedds thageraanntatdss g04.0f the dual - node
nobi | e communi cati on 38 WO 2004/ 059957
PCT/ CA2003/ 001980 device and the nobile device. This
interface typically includes a graphical conponent

rovided through t | spl.ay 722, and an input/output
B Sha bR E:pp0ioH Qe ZhBP et I Gite S dhpbamode mobile
keyboard 732, speaker 734, and m crophone 736. The
communiggion-devieg 744 &t aparsansbisiformatidn aanaged € IMipdpiplieation providing PDA
. comuni cation device software applications or nodul es,
functionabity, pavhtas chleedae efentsyappdiatmdnesypad fask {tymb.CBESFolile ¥ 28N may also
vol atil e store, such as RAM 726 for faster operation.

interact WMBAItBOVSEe corhiBaRib M oM '73‘5‘2%%?‘%?8‘% h%ng@ﬁsta}l/gs)ge r%gils, etc.,

tenporarily stored to RAM 7 be er manen

[ L a file systemlocated in.the .
and may 54 bt WG B oo HEorEibpn i Jorippacine s vl somanusications
724N that may be | oaded onto the dual -node nobile
and other dgtaiansmaissioBh Abemedveln olliof the fpastiopality of theovaies ¢eammunication
manager (PIM application providi ng PDA
module 734/ end rabiatcpmnuunidatian neauRTIAB BYEDS HitegPREPinGS TRMIFE module.
and task itens. This nodule 724N may al so i nteract
with the voi ce conmuni cati on nodul e 724A for managi ng
phone calls, voice mails, etc., and may also interact
i t ' [.0N dul e for agi ng e-nmai |
THEEICR i dr? 724 BRI RG4St fp GEMORE stotegt ofPin et
items o tﬁ“ hﬁﬁ@na%ve%ﬁf all of the functionality of the voice
1 RO MAIMT EE T OHe SRpaRimacarion Aevirgl 71 e he AN apphirativngueterbly
) nodul e 724B may be integrated into the PIM nodul e.
includes the ability to send and receive data items, either by itself, or in conjunction with the

voice and data communication modules 724A, 724B, via the wireless network 719. The PIM data
items are preferably seamlessly integrated, synchronized and updated, via the wireless network

. 719, with a corresponding set of data items stored or associated with 2 host computer system,
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The Fl ash nenory 724 preferably provides a file system
to facilitate storage of PIMdata itens on the
waolp@a4/osdde nobi | e communi cation device 710. ThecPBICNR003/001980

application preferably includes the ability to send
and, receive data itens, either itself, or in

thereby Gzepting aRirgFed Aystem foe daty #ps a%ﬁﬁéﬂaéétvaﬂb%mnm@maeo n
nmodul es 724A, 724B, via the wireless network 719. The
PIMdata itens' are preferably seam essly integrated,
synchroni zed and updated, via the w rel ess network

THé Qualthéde rBolil doasR@NEUtdE dRflce 710 ?ﬁlsbtb%'fﬁa%ﬂij Sthefifonized
associated with a host conputer sys

v L TR S A1 0

al tIC% user. The dual - prode nobil e conmuni cati on

cradle, Wﬁ“éi?ic%p e erpl ReE g 3get Fha?rfhlal mpde NobHe sempwaicatipn fevice 710 to
host stem by pl aci ng the dual - nbde nobil e

the Seﬂalmmﬂfﬁgfbm’st sistedte v TlomeseTiaDparh73nmayitleo baased toreasble a user to set
whi ch couples the serial port 730 of the dual - node

preference®tirbigzhcarextenhal d6Vios ol fveee Zﬂ&lcﬁtibn bh® cﬁ%ﬂl@e{d RB&La gflcatlon
the host system The serial port 730 may al so be usg

modules 7@41@ ﬁﬁ%s@ dlﬁltlUﬁ e hisQuit @tdow‘}ﬁc?gd?aﬁp@gf b%Hse L{E l?% an encryption key

external device or softwarée a
ther application dule 724N for
onto the GRHIGRR Bl SbmAREdafh A SeiPh o M chet s Sasera mediod ghan
| oad an encryption key onto the dual -node nobile
exchanging,eheryptiontnformation e themoireledsinetwark 789.nor e secur e
nmet hod than exchangi ng encryption information via the
wirel ess network 719. Additional application nodul es
724N may be | oaded onto the dual - node nobile

AGQIIBR) bRt daBbn Hl%\ﬂhﬁ:? 7]318 n{agrrb%lf e& Iag'?gﬁé ﬁ?%l Kndded & thobile

t hrough an auxiliary bsys roug

30 h t ort-range
commun§8fdsHerBRY 10 (iugiBs 8Haipes 2 SPoatatmigians p womsiom 725,
suita Ple subsysten1742 and installed by a user in the
through thq sexig ughthe sgvi-rapge corsmuhictiensisbbsyistesn 740, or through
application |nstallat|on i ncreases the functionality
any other ghitabiresubbeysienn?4; and instatled by ariser it dlid MasttRvinesy 7 UbratiiM 726.
may provi de enhanced on-devi ce functi ons,

Such flexibAlieytD ichidir ink@ll At RCAnéd el HRTEn tf?)'ha k?t?toli}the’: cﬁfal—modg mobile

exanpl e, secure COﬁﬂUﬂIC&tIOﬂ ap I catrons nm

commum@iti%ﬁ'ﬂ%ﬁ@é 16 Qr{&(?ﬁ%%ﬁr Ct N S% Qn- a\%tf:% ncgglgqh c%%gglglcclaggn_

transacti ons

Jated % nnFn|cati n deV|ce 710. Wien the dual - node
relate f'l‘g‘g’\?%é’r 98- & F3mple, SeRYrs epramuricationcpnlieations ey enahle,
.a received
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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40 WO 2004/ 059957 PCT/ CA2003/ 001980 signal, such as a
text nmessage or a web page downl oad, wll be processed
Wb ootlos995T anscei ver 711 and provided to the PCT/CA2003/001980
m croprocessor 738, which will preferably further
process the received signal for output to the display
signal, Suﬁb 25 A 57! Mesage Rue Webippee deyvrpada il be argeessedbyidhe transceiver 711
728. A user of the dual- node nobile conmmunication
and providled ke TiiGropeneessos 83 8; shpdsweildatferdblefikthes piobes Shei@Béived si ignal
messages, using the keyboard 732, which is preferably

for outputcc@8Rlsplag 73b RiraMRI Ve LYK RYROAK Hiak@l/ L -
outpuQ/\ERTYSgt ?/I e, ’m}i t F}Qgﬁ%h ykher stylack;}i1 g(ﬁggﬁp 3 K%serofthe dual

h h
mode moBl0 O PRIFICh o ARG ik S saaatgwsmﬁswﬁ fncSeages

. 0 n' tion device 710 is further enhanced with a
using the%ﬁ%%‘i f@ ich i preferably @/ compisie alghanmpmprioMeyeonrdriajd out in the
i ncl ude a thunbwheel input device, a touchpad, a
QWERTV@t}{l@tayh@fghmhetr@bé@ of aompbkeealphampntens Weytelardsatich aslihe known
conposed data itens input by the user may then be

DVORAK isgfissiiiay b6 boussd. tther %Mﬁh&&idl%d&%dﬁfe&onﬁﬁ&i&itﬁn device
the transcei ver 711. en the dual - node nob

710 is ﬁﬁ%ﬁn%ﬁ \iIvRH a%@%‘bﬁ@ %&9}(1 15‘ o p e gg?b\a{ﬁlg}:{ n‘ﬁ;(énclude a

conmuni cat 1 on e ove
dyal - node nohi nnunlcat|on device 710 is
thMbWhS%B’éR"gﬁ?Yls? N%ﬁw& &vapgtyiof swiighes. aingker aRulpvitchnete. The
received signals are preferably be output to the
composedsgria ierns mpat binthewseronaisthgmbe tradsoritted aves thessinmumsicstion network
generated by a m crophone 736. Alternative voice or
719 via theurchnecel¥@r SUhsyst ens, such as a voi ce nessage recording
subsystem may also be inplenented on the dual - node
nmobi | e communi cati on device 710. Al though voice or
audi o signal output is preferably acconpl i shed
throu t he speaker 734, the display 722
WB@“ H%‘f% d"ug’egﬁ? 80“;3‘?185‘1 %éona%w% 3% PRSEINE ieroice
|dent| of a calling party, the duration of a
°°mmum<3ﬁéi°eém%i\§4 the oyeralj opetptionPLbe dudlimeds molide ¢anfronmiagticardevice 710
For exanple, the nmicroprocessor 738, in conjunction
is substantiglfshsitriler todhe date arateéxcagtitha recetiield 8igaaR akdEreRRPAIIRbE Btput to
system software, may 41 WO 2004/ 059957

the speakd?@BA4 AL 06i3¢ AN Yor tEhRERRLICh AR &Akla dlﬂ}ﬂaexggéréﬂh%ﬁg W%]
i nformati on of an incom ng voitTe ca
AlternativRRolcd3%r gucﬁg Wsubzgs%ems, such as a voice message recording subsystem, may
also be implemgnted 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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A short-range comuni cati ons subsystem 740 is al so
i ncluded in the dual -node nobile communication device
W@ 2@4/0F957 exanpl e, the short-range comruni cat i BOTECA2003/001980
subsystem 740 may ‘include an infrared device.and
oci.ate rcyits and _copponents, or a short-rang
detect the gy 19g f%éﬁ PREIAHOB 9T A ISP EIRE o el ane) st ﬁnrme display
nodul e or an 802.11 nodul e to provide for
722. conmunication with sinilarly-enabled systens and
devi ces. Those skilled in the art will appreciate
that "Bluetooth”" and 802.11 refer to sets of
speci fications, available fromthe Institute of

AEh&%! trédgle %bmﬁﬂﬂucﬁ'ﬂgﬁﬁt SiBGstein Eﬂgis 12%1811&55)&? HEAI%%S%ObiIe

to wr €SS personal area netvvor S wre

. tiv Althou th i scl osure herein has bee
communigFERIEHCY T EOY CramaT i Py 5 e OGRS FHbSHeTS 740 may

i man varlatlons will be apparent to those
include agp eéldbaggma@d aspoeiatedfairelits andre@mpooents,ar iashommangeavieeless
within the scope of the application. For exanpl e,
communiedtionanaruloddch an d Blueodth Bt motulECMABE02. Pt modtR 8 pesviddor
t he exanpl es provi ded, other |anguages and | anguage

communi¥Afon 3kSsiARYrIRendbI&Hs g{s)f?:nﬁ%ﬂ Q€vicéO %%Q@ Eﬁtlled iny the 611 will

applications.” The proposed E4X sta rd scri

s MU 5 RURTC -
: dan than XM. descri bed above, can include such
of Electricad ay, Eleqapniy Fraiaeers GERES selatn oesizelpsstmcenlrasgasvetwirks and

(RDF), XSLT, and XHTM.. In addi-tion, while the
Wﬁde%ldﬁﬂpmﬁeﬁﬁn@bpl|cat|ons are described as applications
whi ch are executed on nobil e comuni cation devi ces,
conponent applications may .al so be executed on other
conmput er systens, such as wi reless configured persona

RSOk el ool AP AR e B s

Hods. PROPERTY. {DRI VI LEGE |'S CLAI MED ARE DEFI NED AS THE
methods, papy vapgtions Wil beanparenblo these &pawledaepblg infhaficld mndsnelt vasiations

hﬁg a nobi |l e communi cation device over a network, the
are withingae $rogie ebikp application hEorstxepplep althaugh 6{MLngd a stisgteiCMA Script
net wor k message for establishing comunication between

are used ih bige sMainpleaseryvided, dittbr 1ARusRRTIHA | GRLAR v HRisGRay BERLH rt‘& define
in response to the request netmork nessage a Conponen
componer? BB GBS AsOPhPHRPOFTE4X standard scripting languages 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
XHTML. In addition, while the component applications are described as applications which are

exectted on mobile communication devices, component applications may also be executed on other

computer systems, such as wireless configured personal computers.
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including a plurality of conponents, a first set of

t he conponents having descriptors expressed in a
watooseesed definition | anguage and a second sn@n@ﬁzmMEonmo

conponents being expressed as a series

h ured for
THE EMEEOIENTS Br S IEERATIGN. A R AR GKELURIVE PROPERTY
communi cation device to produce an executabl-e version
OR PRIVILEGE IS GHAIMER ARJP DERINEShASSTHEROLEONWSguUri ng t he
device as a web client of the web service; wherein
1. A nesteciutfiinteraofing ithe@xeshdealitcbwemsbe chn@vihReSod &vi@ over a
subsequent exchange of information over the network

Iwnmxktmgm%ﬁwuéﬁﬁ §@r§?§g gand the communi cation device.
. The nethod accor ng to claimi1, wherein the

re°%ﬁ§%u?@%05 PR e o et SEre Forrmg caton bepmeissred

. %ﬁg an aSSOC|ated operating system of an
service and{ng gmpyaicatien ¢evieshe comnmuni cation devi ce. 3. The
met hod according to claim?2, wherein the runtine
sending inr respomse tol the capbitgetvadk hessagt BRbFBAYHL Bplication program
capabilities selected fromthe group conprising;

includingan oFe %t i
S I O A M o
a content a net wor k
a stmctur%@eé'glgﬁe/d i, faﬁdjg Q %ﬂcﬁ] ?&ﬁ é’ﬁ goglé)rog?rg%{)elﬁg EXRTA3SCH &5 g series
£ res tatlon |n response to a network nessage

° mstrucg\ e&?@aow% TR CRUISUEAOT RroVisining biea tafime engirvinent of
2004/ 059957 PCT/ CA2003/ 001980 storage services for

. the commpaicaiiog deiving t0 praluce hn execudbleaeisioreofitherosnip@ient fplication

devi ce, and provide an execution environnment for a

program coafigpirgbe Hanea0ewbDElPOf Mk RabisBe;@per ati on of the
conmponents in the executable version. 4. The nethod

-Yorejel dal el n the.runt Vi ronmen
e con?ti“glué@ ggécg} bl \)@?S%nnp rgyldpﬁgorgﬁgiasggpﬁg e§§/}?flg‘?r9
accor n to claim2 further conprising
mf"ma“%o"e&ﬁ’@&e é’&‘é?Ye\fiP %emww d the semguinfoation dewice.
conmuni cat i on device, the network nessage configured
2. The gigthod ageoreing to slaimdt wherdindbé numitimecemvirangeidgRovides an interface
corresponding to at |east one of the first set of

for the exevotuplenendion toGhe TliRtioRAMP6S D616088br hdtad agid%ia’@k(ﬁoﬂe%ﬁg‘ggstem

conprising the step of processing the net

of an infrAfdcHAIH (Y cAmmBRRANG ARl WOr kK Message contai ni ng

nmessage data for rratted ased on

3. The method according to claim 2, wherein the runtime environment is confi gured for

implementing capabilities selected from the group comprising; provide communications for
sending a network meséage 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 servicé, provide data

presentation i response to a network message associated with the web service, provide data
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the structured definition | anguage, the response
net wor k message configured for subsequent
were@genat i on of the nessage data on a user i nPET/Cac®3/001980

of the comunication device. 7. The method according
c i,ncluding a

. im2 furth i.ng the step of
storage s R Migntatfine ol hetqerauh Sanemem o dwpntiqn and provide an
definitions, the data conponent for defining
execution EvaoREENLEeT £ SCRting lagunagel@r goerdinating sperstich dfthé bemponents in
program and a format for the information. 8. The
the executatlbgetsiancor di ng to claim?7 further conprising the
step of including a message conponent in the first

4. Théiﬁéth@iﬂ a6cOraAg W&laﬁ?ﬁ ' V{)lllér!flﬁ A5 rubfife Th9R ean O% ongif:ggbeld AS R

for defining a format of nessages use
e over the network with the vveb servi ce.

pomonogﬁlesf)%%ﬂ%gﬁ%méccor ding to claim8, wherein the data
5 b onent definitions and nessage conponent
- T edB‘F P BGCoFing foclaimnd fusther esnprising the stepad oeneiidag 4 negfwark

variety of different runtine environnments. 10. ' The
message frembelcaomonidatinn devicz| thiemeBvork hebipe ¢ irSd Bided BE the

step of including a presentation 44 W) 2004/059957

tructureSHNRAR0RH4104 8 of
S con”ponentalzé1ﬁ tg h e&g?sgggdg?%ﬁgeaggbn%ﬁ gﬁé ﬁ%{ st g'[“{;om??{gnts.
I|c t|on program

6. ThetIH&hoda&QSﬁ eckﬁ;n 4 Ag her ¢ ul?r qggﬂzg tgg e 8 Bragessing tlglqgc_atwork

as present n a use e
mes rﬁ thod according to clai m 10, wherein the
sage 3§ é&’é P& R FERORS ATk imessags cantpiming mptsegd data fdrpatted based on
various predefined runtinme environments. 12. The
the structyyed Hefinitier bmguagg, the respansentByorinesssige cb %Ltﬂ:d B sibsRfuent
definitions | anguage i s based on eXtensible Mrkup :

presentatibm 0fjtha @essakd.datthm J@ieh BferRes of G ngﬁnﬂm% gibAadQcd ur t her

conprising the step of including a wor ow corrponent

7. Thehfbthd¥acs ;H(gi LS,
®co mpon e n?ﬁ C%I&%lﬂn% %1%8%%(: Z’ggllnﬁéﬁe %‘ﬁ%? f ’6’8@@?’5 3/t component
. isto erfo d as specified by one of the
in the firsiy $ feommonggt ‘fﬁgﬁﬁméﬁgggata somponeat fosdRGaing deformiating to describe
m 13, wherein the series of instructions for the
data entltl@ﬁ)‘#%@filbwhe Rresfseandta fosmatdpr ths smfdrmhationn  obj ect ori ent ed
proogranm ng | anguage. 15. The nethod according to

8. The plethiothat&rdinigas elatin t7Hartb&@IcoRpriSihg &Mtéﬁ&itlh@lﬂ&m % és@gge‘
workflow is expressed as a scripting |anguag

component in the first set of component definitions, the message component for 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 platfonﬁ neutral for accommodating a variety of different runtime
environments.

10. * The method according to claim 8 further comprising the step of including a presentation
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16. The nmethod according to claim15, wherein the
scripting | anguage is based on ECMA Script. 17. The
woretrosvdarcor ding to claim 13 further conpri si PQT/CAZ003/001980

step of receiving a network nessage initiated by
t he communi cation device wth

] raction of a user of
componel!th Bt 0o fepudponinis RPreseTigloncopnameRteos defining the
containing data entities created by the workfl ow
appearane pi s ompongrtrappE pasiodipnegrar as hreserded on AU fig@Hace of the device.
el ement. 18. The nethod according to claim17, wherein

11.  Themmthavetonomding e stagel 0, sheef the iéfe@éhté’t‘f&f)&ﬁiﬁglﬁeﬁﬂs [afSrm specific
nmessage conmponent for containing the data entit Pes

for varioub pfefiA fEms Lh definition I|anguage. 45 WO
: 2804/ 059957 PCT/%%%?SC)OlQSO 19. The net hod

12. ing.tao claim 18 further conprising the step of
2 The ot |d%&gfd}n§st88ﬁ1§3 l%n\é( %Wﬁ?r%tgé%&éd defiritiprs languses isdgeed on
... d related to the data entities, the response
eXtenSlbl%&{aaﬁ%Pianﬂ’é%age configured for subsequent "
presentation of t he nessage data on a user interface
13. The giethodeccardimguio clzith i1 0 furtiey ce@prisife thm@eﬁmtimgdiﬁg G Qo Ay
to claim19, wherein the nessage data’'is fornma fed
componenbAstd sednd 8& of ThiPEAdHEE AbY! Langyage.. 21 A .
mobi | e conmuni cat |Hon dé\%esgéﬂégg icgﬁ‘#’ 81361?3?&?6#?8@&36?‘?%@@
that OV ith-a web service using an executable
at occur Ml b RERHY 1 e ntofn R spRiTd B oms e st elodapmgorents
lurality of conponents, the device conprising;, a
14. The %S@P@ é%%‘ilfl&%ﬂ ¢lai@t {3.avhesin Giseeried ofjnsthetionbfor ehedesrkdow
i ncluding a processor and an associated nmenory for
componeniis S¥PREFGE in Areokiretcuicatet @rogearminiy; | gr interface
coupled to the device infrastructure having an input

15.  The dethod ecoariing o A&HPLS, widRh 86 sEngbf SEAHEAR bR for the workflaw s

conmuni cation with the executabl e version:

expressed i ARSISEAH pled to the device infrastructure and
configured Forr comunicating with the network; and a
P fi g/%hgﬁa%é [ ing with th k d

tinme environnent_ for coordinating execution of the
16. The néé)itg% & BYJfg?g/%)rCé‘?@nlsﬁ grhersynthe gerinting language is based on ECMA

Script.

17. The method according to claim 13 further comprising the step of receiving a network
message initiated by interaction of a user of the communication device with a user interface
elemént, the network message containing 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 according to
the message component for containing the data entiﬁes based on the structured definition

language.
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the device as a web client of the web service, the
runtime environnent configured for interaction wth a
wo poogs®et of the conponents havi ng descri pt or BCT/CA2003/001980
expressed in a structured definition | anguage and a
second set..of the conmponents being expressed as a
19 Thes‘&?tﬁ%‘g aGPrdin {4 ‘5%1{1} b?nngmhewr&sw& the sieR €€ sariding fespdmee
- executabl e version provides for a subsequent exchange
network gessagefopiiRing oreseage data ielated twvtheldatasdnticies) thdv@spuebe network
service and the conmmuni cation device over the '
message cuatfigorel . fordibWQu2RIG#4RRRAAGT o FGE &ﬁggéé@%/a&%gf’@ser ﬁqge falBSf the
nobi | e conmuni cati on devi ce according to claim f,
communi¥iRm&iedickhe runtime environment provides an interface
for the executable version to the functionality of the

; essar_and the ssoci ated-operating system of the
20. ThefeHoe aeCordinicto clhim, 10, WREHRHR e EbasA daiavs fmattal basdon the

¢ ile comuni cation device according to claim?22,
structure joR lenguageint i me environment is configured for
i npl enent i .ng'capfabi lities selected fromthe group
21, A mobripeinsmngicatpmoddvite cosfgured fo ite@BEng Ser 3SR IM with a web
network nmessage to the web service, provide data I nput

service usihig 4 et8QItabl®Verdsion o ﬁ\ébﬁlgoﬁéﬁrt %;%Cﬁéhg:%i\ﬁ ﬁl%tg%grtl %@%ﬁg@élggliw of

for a network nessage assocl

L o fe resentation in response to a network
conmonenégﬁgggu%g%%@%ngd with the web service, provide data

Jestorage services for mintaining local client data in
a e\gcﬁgﬂ%%ﬁtyu%tpretfweogygaﬁngébe mabile ¢avineiinduding @)peaastsonand an
. environnment for a scripting |anguage for-coordinating
associatedgparperyiforexstutingshe exmptablentessiony t he execut abl e
version. 24. The nobil e communi cati on device accordi ng

a usdr intelf@iertodgled Wk Qe tict Hﬁaﬁ%ﬁr@%&%ﬂgitaﬁq AL ic%ﬁndzgx output

configured as a portion of the operating syste
device ¢ JIBi L& nenuad | gn devi according to claim22,
onv\-ﬂ/h%grr ei n Jt:cnmerﬁgxecuming‘g]ﬁlé&\?ﬁ‘%ﬁu aﬁ‘? EeISI0Bnf i gured for
.sendi ng a networ ssage to the web service, the
a erﬁ%ts %\%‘?‘%C%?ﬁ{j%leg %ng‘ie $eVieqinfizsseciusand kenfiguresttfour ed
.definition |anguage corresponding to at | east one of
communicelipg With gie negyvorkf ancconponent s. 26. The nobil e
comruni cati on device according to claim?25, wherein
a runtitne caxieanther fer doofdin@gietecuiBh b e &dod; b\ -
response net wor k nessage corresponé%n% @%efﬁgﬁhé§ﬁ%p@gunng
the device BPS %8 €liertd€ the web service, the runtime environment configured for interaction

with a first set of the components having descriptors expressed in a structured definition

language and a second set of the components being expressed as a series of instructions;
wherein the execution of the executable version provides for a subsequent exchange of

information over the network between the web service and the communication device over the

network.
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response network nmessage for containing nessage data
formatted based on the structured definition |anguage,
WO b@4ne®ponse networ k nmessage i s configured foPCT/CA2003/001980
subsequent presentation of- the nessage data on the
user..i nterface. of the co ni catj on:-device. 47 \\O )
2. ThefgohilceRaaauniEion devtss 47OBaB8 i 190 2 hgheipB thesuntime environment
.. _communi cation device according to claim22 further
provides am Hserfagie dgr the gegcatablegieponsiotthe finctiendlity of ths etoce$sor and the
conponent definitions, the data conponent for defining
associated nperatineg system 6O tiddafradtlaetueod frhe BéinuaR atisiedevie. t he
program and a format for the information. 28. The .
23. TheRébileonBiiMBitioatd ' hA) .cl.al 7 -
further co np%t%?ndg Qige rgr?ség%g% ﬁp@%%%‘ﬁ §¥]l{e9?1§ri] lﬂ%h@%@? Spvironment
. f ¢ ogpent defi.nitions,.the nessage conponent,
is configyt g‘{r £ é?le?HEGSH%g Copgpiies FectEsom dae grome CopPETRS Prexidam
to.conmuni cate over the network with the web service.
communiggjions fer sep@ing a netrarkimeswes tnthg axebeervigs prottideglatadinphtdiyma user
28, wherein the. data conponent definitions and
of the deviessfongeppdying date nonteletffori hitwork MeSagd akbQsEY AeMtthdlveb Srvice,
accommodating a variety of different runtine

provide d8tA'\prdseEBRN i resfdnsel 3G Mé&%&@&%@%ﬁé&%émitﬂ e Wb service
according to claim28 further conprising a T
: ' inthe first set of .
povid BSSAEIEALAAN (EARRNGRYe bl Bl oy £ ShuPbiasitaaice, s
d t he agrgear.ance of the conponent application program
provide an, gxeGpu, FRVAPIBIeNt 198 2 SeEriingdengupge for gpordinatingepératéon &ithe
The nobil e comuni cati on device according to claim 30,

componenif sy thi gxecutabpr esson.at i on component is platform
specific for various predefined runtine environnents.

24.  The3ibilthemimbidatios GBTEARSdII Vo GENICD . %‘é{%ﬁ:ﬁﬂh@%ﬁtﬂn&é@i&mmt

30, wherein the structured definition anguage 1s

is cc_,nﬁgut:@s,gq_ i@r?%fetﬂéiagérﬁti up, Language. 33. The nobile

comuni cat1 on devi ce cording to claim30 further

conpri sing a rkfl.ow component in the second set of
25. - The BN kSRR alEh (pyisa 10BN 2 Bhoisbt haeiepuble version i
rocessing that occurs when an action is to be
conﬁgure(g@}r]s@nqa\@gja aeiwopemiessageltothie prb safvicehthe hetwairk arbsagé configured
conponents. 34. The nobile comuni cation device

based on the stouatiired defnitbiaigdaye cohespOhink RS atI84st 8% &f the first set o
instructions for the workflow conponent is expresse

componentd) an obj ect oriented programm ng | anguage.

26. The mobile communication deyice according to claim 25, wherein the executable version is
configured for receiving a response network message corresponding to the network message, the
response network message for containing message data formatted based on the structured

| definition language, the response network message is configured for subsequent presentation of

the message data on the user interface of the communication device.
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48 WO 2004/ 059957 PCT/ CA2003/ 001980 35. The nobile
comruni cati on device according to claim 33, wherein
wWo b@498995ESs of instructions for the workfl ow P&T/CA2003/001980
expressed as a scripting language. 36. The nobile
0| ' evice accotding to i m 35, where
27, T OB s s 352G Rl 2 Beler sipine o e
The gile conmuni cat i on  devi ce according to clai m 33,
componeyighe st Fi of serpensl delipiionsothedeta compbhent fertiefiping information
_sending a network nessage initiated by interaction of ‘
to describg datzeentities téed hydheprogzat arsha foewi foe thel ihforMatiGer
interface el enent, the network nessage containing data

28. Theanbbild @smandadRA deYict BecordiRg K 41gi & -
corresponding to the usgg i%terfacepg}gfr%gﬁém?%sé{lgﬁ'ﬂlgssage

[ ' ' | cording to claim37,. .
compone S R CRE bR AR B6 ieindf strPocnait B dfvige o
format ro t he nqiéggg cogFonent for containing the data
rmat ol JIGSpggca Us © Brostare to commpnicgte gverdhe netwodnwith thpuwigieservice.
39. The nobile comuni cati on device according to claim
29.  Thezgobilgtrerunynicdtion dreice scording tr claior?s, svheesm fHieglatebnipdnent
recei ving a response network nmessage cont ai ni ng
definitionsesd agesagatempeient @dinittors e platiem Blltial fcﬁ%ccc’;nlﬁﬁodatting a variety

response network nmessage configured for subsequen
of differeft'1B8@RAE hliffhnftinid Ne Message data on the user ,
- interface of the communication device. 40. The nobile
ni.cation .devi ce according. to claim39, wherein _
30. The @wﬁég%@“i?&f’% dpice 3o5picing o laimS fugher qoapsisec Ressatation
definition | anguage. 41. A conputer program product
componext i thedfist sgtipf ¢rgnnenabithepresentativnecatriponert dor definfroythe
interacting over a network with a web service using an
appearance thet @inipeneretiapp licatiofn peoge AN RO pRMnteRiHe 684 ifRrface of the
including a plurality of conponents, the conputer
device. Pprogram product conprising: a conputer readable
medi umy a runtinme environnment nodul e stored on the

adabl e nedi um.for coordinating 49 WO
1. The GRERMH SRk ERAES) BolGrsr O race Shaluphem fube prigentation
executabl e versjion for configuring the device as a web
componenf i }éﬁtlfor& spegidic\fenvasiops predefined runtime environments.

32. The mobile communication device according to claim 30, wherein the structured definition
language is based on eXtensible Markup Language.

33. The mobile communication device according to claim 30 further comprising a workflow
component in the second set of components, the workflow cémponent for defining processing
that occurs when an action is to be performed as specified by one of the first set of components.
34. 'The mobile communication device according to claim 33, wherein the series of instructions

for the workflow component is expressed in an object oriented programming language.
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the runtinme environnment configured for interaction
wth a first set of the conponents having descriptors
wezpies®et in a structured definition | anguagerandA2003/001980

second set of the conmponents being expressed as a
seri.es of instructions; erein the execution of the )
35 Thegnahili coBURSAOnSKVISF BCAOHURE fuslan 3 peserim e SeRenafigeiructions
of information over the network between the web
for the werkflowde expressetes zenmipting bagiage. devi ce over the
network. 42. A server configured for providing a web
36. Thesaebileanimunitaiordavice Bepoydin$ el MBPE S, SvhepRENCARlhORnguage is
devi ce over a network, the server conprising: a :

mmedonggﬁmggﬁﬁ%@terface for receiving a request network
nmessage to establish comunication between the web

serVvj ce-and.t he commruni cali o evi ce; a-conponent o
7. ThegoleCSrinicntBn FRTIRE Btsprtee R s ot R he prentable version is
for sending in response_ to the request network
configur eijré%rsség@}lg emetvskpsaase itipped buinteractomoxfrearsei oftheidommuaication
) plurality of conponents, a first set of the
device withomypsen értérfack aidmagt,_dﬂ&smt\ivpﬂm&sﬁg%oﬁﬁaﬁxﬁﬂg fa @ntities created by the
structured definition |anguage and a second set of

workflow{cBfhpeREil bR pendifl E@th@’ﬁ@ér‘?%ﬁg%@ﬁerﬂerﬁ.er | es of

instructions, the  conponents belng configured for
of .t he

i si.oni r.unt i ne.envi r onnent .th )
38. - Tho BB ThAM MR Bofbice RO Aahar bdein B pervouk speptrac i
f the conponent application program configuring the
°°nﬁg“reﬂg é?ﬁ"&‘gn%go © FeESage cemporsnt foi gopfeimingthe idate entitiesrtsised on the
execution of the executable version provides for a
structuredglgbsdipndartguegchange of . i nformati on over the network
bet ween the web service and the comuni cati on devi ce.

39. The Aibbilé cOMBIUNRaGONMBINILCRLSAThAS 1B BORhERH BE ek Qutable version is
interacting over a network with a web service using

conficure@PbreXeaHL AP ' co nent applicatio

gute pr o gram %%Ckeggﬁ\’r% %g D ﬂg];nae ey g%ﬁamg’(g W%%%dgﬁat)@ o the data

entitics. ¢ PCT/ CA2003/ 001980 conponents, the device conpri sing;

ntities, the {eyPRRSeRA Y AR TRTSEAgTEAREEEY o5 subseaneny prasentaii ofdhe message

device to execute the executable version; a user

data on the pses ifterfece o srescopuuplietiondetice i nfrastructure means
configured for communication wth the executable

40. The webile oorhmunication device according to claim 39, wherein the message data is

formatted based on the structured definition language.

41. 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 including a plurality of components, the computer program product comprising:

a computer readable medium;

a runtime environment module stored on the computer readable medium for coordinating
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a transcei ver neans coupled to the device _ _
infrastructure and configured for communicating wth
Wo b@4pstosnr k; and a runtinme nmeans for coordi naP€TIGA2003/001980
execution of " the executable"yersLon fgr CO”T'QUT{EQ
' ' b client of the web service, e .

exe"uﬁonﬁ {]fﬁb? g’%\éhéghg’%tsg?ﬁmﬁg eendteuriae thardeicges aorebwlient of th webservice,
-set of the conponents having descriptors expressed in

the runtinge envingpmentexdnfigtiied ifori interdctioy wathe fasidseaof the comgos@its ifving
t he conponents bei ng .expressed as a series of

descriptorsrespressdiin B StrusHied Befnitibe 18853 dn@R sfeéoﬁdfgb%t g?;ﬂ%@ Wb AP Gents

version provides for a subsequent exchange

. ' i ! etwork between the web service
bemgeng%géq%?%gr@ﬁrgﬁﬁgaC:ﬁglrllp’devi ce over the network. 51

wherein the execution of the executable version provides for a subsequent exchange of
information over the network between the web service and the communication device over the
network.-

42. 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 to establish communication
between the web service and the communication device;

a component application program coupled to the network interface for sending in response
to the request network message, the 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 being expressed as a series of instructions, 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
device as a web client of the web service;

wherein execution of the executable version provides for a subsequent exchange of
information over the network between the web service and the communication device.

43. A mobile communication device configured for interacting over a network with a web

service using an executable version of a component application program including a plurality of
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components, the device comprising;

an infrastructure means for operating the mobile device to execute the executable version;

a user interface means coupled to the infrastructure means configured for communication ‘
with the executable version;

a transceiver means coupled to the device infrastructure and configured for communicating
with the network; and

a runtime means for coordinating execution of the executable version for configuring the
device as a web client of the web service, the runtime means configured for interaction with a
first set of the components having descriptors expressed in a structured definition language and a
second set of the components being expressed as a series of instru;:tions;

wherein the execution of the executable version provides for a subsequent ‘exchange of
information over the network between the web service and the communication device over the

network.
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