WD 2004/ 059939 PCT/ CA2003/ 001981 1 SYSTEM AND METHCD
OF CREATI NG AND COVMUNI CATI NG W TH COVPONENT BASED
WORRELESS APPLI CATI ONS BACKGROUND Thi s appl i ce¢T/0A2003/001981
rel ates generally to wirel ess comuni cati on and
specifically to software for nobile comrunication
devi cSYSTHMAND METHOD OFEREATING £8D OOMMUDECATING
mobi | e coNYDRI COMPONERYIBASED WHSELESS APPLIEUINONS
nobi | e tel ephones, PDAs with wi rel ess conmunication
capabilities, and two-way pagers. Software
applications which run on these nobil e communication
increase their utility. For exanple, a nobile
Eﬁiﬂgﬁgﬁﬁﬁﬁgy i nclude an application which retrieves the
weat her for a range of cities, or a PDA may include
ahhig ml}cg%ﬁq 1glates Igglger%u}q tgRareless, g%mn}u@caétﬁ)@ﬁnql ts_gemﬁcally to software
roceries. These software applications take advantage
for mobfle commupishlidn devises.t hese devi ces and connectivity to a
wireless network in order to provide tinely and useful
services to users, regardless of where the wusers are.
However, due to the restricted resources of nobile

CORAFM I M‘iﬂ.‘uﬁfﬁly%‘c\‘éagﬁg nu&H@ﬂ"bf@@obﬂ@%&ﬁﬁMmcm deDRes in use today,
conplexity of delivering data wirelessly to a nobile

such a§ Pr[?g}'ig lte(f%&rrllbrlu%rgﬂ gﬁ%‘;k &&h wdg?e\§§ J:oqfﬁhﬂlgcﬁf%ﬂl aﬁ: %ﬁl ’[]%;g Fl(t)\{/o ey pagers.

I ONsS devi ces remal ns

il e comuni ca

AT g A R Ry L S
Servi ces through I nternet based Browsers and/or native

For exgpple, 8 sobypghomsmeaydecladepnAprkigation 3iNchAetgees e Wedtheg for a range

: adaptable to operate on a cross-platformbasis for a

of citigsapr @PP Achaydintlide enappi@t20 Ot 080230ueCT sBAR 00 3t @ed@8 These

software applications take advantage of the mobility of these devices and connectivity to a
wireless network in order to provide timely and useful services to users, regardless of where the
users are. However, due to the restricted resources of mobile communications devices, such as
memory, and the complexity of delivering data wirelessly to a mobile communication device,
developing applications for mobile communications devices remains a difficult and time-

consuming task.

Currently, mobile communication devices are configured to communicate with Web
Services through Internet based Browsers and/or native applications. Browsers have the

advantage of being adaptable to operate on a cross-platform basis for a variety of different
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Current application programs are not adaptable to be run on clients having a wide variety
of runtime environments, and can undesirably consume too much of mobile device resources.
Browsers are an application program that have a disadvantage of requesting pages (screen
definitions in HTML) from a 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 appliéations are a further example of current application

programs which have disadvantages of not being platform independent, thereby necessitating the
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message-map service, converted into the format required by the component application, and sent

to the component application.

Further, the system of creating and communicating with wireless component applications
also provides a method for deploying and communicating with a wireless component application.
The method comprises steps of deploying the wireless component application to a mobile

communication device, and deploying a message-map to a message-map service. The method
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the network; and a framework means configured for interfacing the executable version to the

infrastructure means and for providing a client runtime environment for the executable version.

Also disclosed there is provided a computer program product for provisioning an
executable version of a component application program on a mobile communication device. The
program has a plurality of components including metadata descriptors expressed in a structured
definition language. The computer program product comprises: a computer readable medium; a

component framework module stored on the computer readable medium for interfacing the
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There is further disclosed a mobile communication device configured for provisioning an
executable version of a component application program received from a server over a network.
The program has a plurality of components including metadata descriptors expressed in a
structured definition language. The mobile device comprises: a device infrastructure for
operating the mobile device including a processor and an associated memory for executing the
executable version; a user interface coupled to the device infrastructure having an input device
and an output device configured for communication with the executable version; a

communications device coupled to the device infrastructure and configured for connecting to a
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for el ot YL BortE St e e o0 eyt £
. a bl ock diagram of a communi cation system Figure 2 is
runtimge VEeRDet 40 e fEcutablgyBicIo8: conmuni cati on devi ce of
Figure 1; Figure 3 is a block diagramof a conponent
application programof Figure 2; Figure 4 is a block
di agram of the conponent framework of Figure 3; Figure
BRIEF DESGRIPTIGNOK THE BPRAKENGS e operation of the nobile
device of Figure 2; Figure 6 is a further exanple of

-t MRecQRMYHeE AhiugR Wil Db&MOholeiagpdrent 1n theifSIMvEng ddisiled description
bl ock di agram of a nessagi ng system using a

in Whﬁ?é@\@%ﬁéé@ ﬁaﬁi@ hYHnG %}?ﬁ%d%i (%ey‘%ﬁgsd ' ?1%1119 ure 8 is a

art ust rat of Operating a
iLrel ess onent | ication of the conmunication
\é\lgﬁuﬁ%f aﬁ?@%&@%‘? Ogggorﬁwwgl@ P ) ock di agr am of
a_further exanple of the nobile conmunication device
off1gups %m%blqur%@mo:ﬁﬂmle rpEpnicaipdsvice giFigure 1; 5
comuni cation system 10 conprises nobile comruni cation
Figure 3 is a block diagram of a component application program of Figure 2;

Figure 4 is a block diagram of the component framework of Figure 3;
Figure 5 is a flowchart of an example operation of the mobile device of Figure 2;
Figure 6 is a further example of the communication system of Figure 1;

Figure 7 is a block diagram of a messaging system using a message-map service of Figure

Figure 8 is a flowchart illustrating a method of operating a wireless component
application of the communication device of Figure 6; and

Figure 9 is a block diagram of a further example of the mobile communication device of

Figure 2.

DESCRIPTION

Referring to Figure 1, a communication system 10 comprises mobile communication
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Referring to Figure 2, the mobile communication device 100 are devices such as but not
limited to mobile telephones, PDAs, two-way pégers or dual-mode communication devices (see
Figure 9). The mobile devices 100 include a wireless transceiver 200 coupled via connection
218 to a device infrastructure 204. The wireless transceiver 200 is connectable during operation
of the mobile devices 100 to the wireless network 102 by a suitable wireless channel such as RF

or IR links, which enable the mobile devices 100 to communicate with each other and with
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wirelessrrtigorik d 82 .ofhewotlessoletweak 102 mag eldo byppbiteroine cetesgication for
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S, 0 ces such as

nawoéﬁﬁmh%F ﬁ?‘%ﬁﬁ?é EPQ§@§§¢°§#€g ?gﬁﬂk keypad, a
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infrastructure 204. The user interface 202 is enpl oyed
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the request/response nessage nessages 105 over the
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device as controlled by the device infrastructure 204. The user interface 202 is employed by the

user of the mobile device 100 to coordinate the request/response message messages 105 over the

system 10 (see Figure 1) as employed by client application programs 302 of a component

framework 206, further described below.

Referring again to Figure 2, operation of the mobile communication device 100 is
enabled by the device infrastructure 204. The device infrastructure 204 includes a computer

processor 208 and associated memory module 210. The computer processor 208 manipulates the
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conponent framework 206 of the nobile device 100 is
ofa Sl@@h@sle dloppy figketigespistetie. hard dislt duives slid spoetmpyoryard, or RAM
connection 220. The conponent framework 206 provides
provided frathie weenxam tiothele 2l It sivmddibe fiaed thhahe kbosatisted example computer
application prograns 302 and is an interface to the

readal1®Rieli@nmd Y 6 Helled bifek hioRebi h)oMbinkfiéh. Pr ocessor 208
and associ ated operating systemof the device

i nfrastructure 204. The conponent framework 206
provides the runtine environment preferably supplies
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provides a native runtime environment for the client application programs 302 and is an interface
to the mobile device 100 functionality of the processor 208 and associated operating system of
the device infrastructure 204. The component framework 206 provides the runtime environment
preferably supplies a controlled, secure and stable environment on the mobile device 100, in
which the component application programs 302 execute in an application container 300. The

application container 300 can be referred to as a smart host container for the client application

program 302, and can be responsible for analyzing message meta-data (e.g., of the messages 105



application container 300 can be referred to as a
smart host container for the client application
w@e@gns9y8802, and can be responsi bl e for anal yr€TigA2003/001981
nmessage neta-data (e.g., ofiot he nmessages 105 WO
2004/ 059939 PCT/ CA2003/ 001981 10 - see Figure 1) and
. q - I
e g e e e e R g foaule 210,
al so provides framework services 304 (a standard set
of generic services such as but not limted to
Communi cations, Screen, Data, Persistence,. Secyrit
t % FEROPFREEATEors g qlwrﬁweﬁrfrgﬂ%e“@dé.sewm@ 304(a Stddard et of
application program 302 has communi cations 214 wth i
generi¢ pasVvigppiuck as bymot bmited tedrongonicajjens S crson LitsRBarestence, Security)
communi cations 216 with the franework services 304.
to the Flieat hppdivetiar frogamy 362 sTIBxpphéatioh @ropeamp B0kt chmanmivetidns 214
206 coordi nate comuni cations via the connection 220
with th¥ dpplitARn@6iMamer 300 Whkh cH&iaRs R AmuABARME D NOtith the framework
access to the device infrastructure 204, user

B ; . . i ded
seymc%sgﬁot@{1 g@l%%ﬁaﬁ{%%oﬂ{‘&r ds8hESPmk rcé‘xﬂ?&% é’@%g%gcgk 'tzg% BiRahale

I ent application prog arrg

conunilgiggt?og)gt%ao ¢ g&%é%g%;&%@ %ch::tg%gegfgcletslhﬁ%gﬁ%t?}r% 2%'4I %rc]:gordingly, access
virus-resistant, sin¢ce the appljcation containers 300

to the dgce J@gﬁftmm%‘%(?ﬁ, VT ierace gpf anghwieless drangagiver 200 is provided to the

~communi cations 214, 216 of the conponent franmework 206

client ppplEaidor progamisd02 by Estcompphant emewons20gr Brsldion, the pligng
recogni zed that a portion of the operating system of

applichfien sleyiaas 30D tamisd guitalhly veufddisfant einéd He agpli2)tiaarntainers 300 can
represent the application container 300. Referring

contr @A DaldateFilIHeE&s &f the BemMlhiBionk Q4,278 o1k kb @P&RAE frthework 206
t he conponent franmework 206 is preferably capabl e of

4 ti i na ; : . _
o TR AR DR D0 AP SN Pob bk ot e opert
t licati - s I f t a- dat .
e R SRR O iSRS P BT b oonsiner 00,
conponent framework 206 can include support for

| anguage, coordinating nmenory all ocation, networKking,
managenent of data during |1/ O operations,
Referring again to Figure 2, the client runtime environment of the component framework

206 is preferably capable of generating, hosting and executing the client application programs
302 (which are in the form-of component applications — see below) from meta-data definitions.
Further, specific functions of the component framework 206 can include support for language,
coordinating memory allocation, networking, management of data during I/O operations,
coordinating graphics on the output device of the user interface 202 via the device infrastructure

204 and providing access to core object oriented classes and supporting files/libraries. Examples



coordi nati ng graphics on the output device of the user

interface 202 via the device infrastructure 204 and
W@r@MI0s49BYy access to core object oriented cl asRperCAn@3/001981

supporting files/librariesllExanples WD 2004/ 059939

PCT/ CA2003/ 001981 11 of the runtinme environnents

of the ﬁﬁﬁln%gg (ﬁgn#?l asslhl?)gu e‘ﬁf%%%ﬁbt co é%ﬁ%égﬁmvé% 268 @an 1nclude such as

not n Lang

but no R %%@M 5 i <§?§gégl@wgso'}€m§%mv e

envi ronnent of_ the conponent franmework 206 supports
Enviroggepid TR EhbY $‘é}h¥1<ff69rys‘leﬁ]é &hs BiRtimg SPYiFuERranbef the egrrenent
‘ 302 on the nobile device 100, such as but not limted
framewak 206 ewipdes hasgofmmtinns dari tbmcslieu‘amlibationpmgnamm on the mobile
nmessages 105 to the Web Services of the web server
devicell06, fuskes bitgut Bmikdd topr ovi de data i nput capabilities by
the user on the input device to supply data parts for
V&Bvigeh \'Sblﬁﬁﬁlmcgt%rg QLM TR %%ﬁegsgées(lﬁg $ofd Qﬁebt SrbiB& of the

servi ce) he web server 106 (see Figure 1

“@bQ%%%qggEwggggug{Fsentatlon or out put capabllltlés for

r‘ésponses (incom ng nessages) or

uncor.r Iated not ns of the weh server
FI?IQY}FS A5 g £epa L’ﬁ)‘d?%@t tgﬁléﬁﬁf gpihe: ”65?38%6 T&a?P%PJlgg%}g B@%S for
services to maintain local client data in the neno
Web Septers eola@ng Byeepaprsod dmesspgcs ket seisebofithe welnterter flﬁi%/ (sge
scripting | anguage for coordi nating operation of the
Figurealppl i cati on conmponents 408 (see Figure 3) of the
client application prograns 302. Accordingly,

r Sbeiae dRg ptaefth@ii & odiput ERSIRAROBEWeD SeATRYOELH oA (InSoming
used to execute the client application prograns 302

messaééésgr wRbYLGRA %t)hﬁéhttxoﬁ@&{ thSRLH Qs 1%\/&&3& Plg(lféelg IR d®put device;
| ronrrent an Supports access to Servi ce
ProviddRfafad sttor ge set 1ces to S mAthir oG clilgntldot@a n |t11e memory module 210; and

provide an execution environment for a scripting language for coordinating operation of

the application components 408 (see Figure 3) of the client application programs 302.

Accordingly, referring to Figure 2, the component framework 206 is used to execute the
client application programs 302 (Web Service client applications) within the runtime
environment and supports access to Web Service operations of the web servers 106 and
associated application servers 110 (see Figure 1), via the request/response messages 105. The
component application programs 302 comprise software applications which are executed by the

component framework 206. The component framework 206 creates the application container



associ ated application servers 110 (see Figure 1), via
the request/response nessages 105. The conponent
WapEHios®Bd on prograns 302 conprise software  PCT/CA2003/001981
appl i cations which are exedated by the conponent
framewor k 206. The conponent framewor k 206 creates the

300 foii‘gﬁg 68@1#351%t @g%%zﬁe ?g 48&%@%% ﬁ%%g@%ﬁ%&@@h 302,
each t@eﬁga’ct eg{o%% 3 (ﬁ,&ﬂ]? B Lot %@th g g{eg g]lr§02 i aet%glhcontainer

executed. The I cation conta er 300 |oads the

300 log@ﬁﬁg@ pIRRanepts (% g, 4QQ; 602,495, 40@bgff thq %)hc%tfontm@gram 302 and can
appl i cation program 302 and can create native code

create whti iroids whichcutedutos by fhe ppresses 2¢ in2p8ddvicetinfsastiostieg04. The
infrastructure 204. The conponent framework 206

compdRey fedfnasvorke 06/ ildeSort Peoviies thedjppl dppHdation canainas 860 fr300
for provisioning the definitions of the conponents

prov1s§d¥1‘§1% t#e dé‘fﬂﬁnmﬂ%the%ﬁlpoﬂ&@s du8h &4 AR 801, 164,20k YSkreatBR actual

1 ent speC| for each respect i ve deVI ce
web ck@f ’ aescsi{c%% g 1gs§ect1 § d%gg%%?g%?ﬁgﬁlgéaé%ﬁ]&oﬂee%nﬁﬁﬁncéhgg devices

conponent appllcatlon program 302 can conprise the

data conponents 400, the presentation conponents 402

and/ or the nmessage conponents 404, which are
coor di nated by workfl ow conponents 406 t hrough

conmuni cations 214 with the application container
3BeferripetoFaguae B.onipocieditgan @ titebmnenaibtpplieatiantregram 302 can
whi ch are used by the conponent application program

compR&2he ExaoRhesheafs 400! tBe pREdntdiiot Sompérehisdal and/onheonesage
400 may describe are orders, users, and financi al

comp&ﬁc?x&sﬁﬂ)gft WRRE arel BRI kﬁoﬁ@ chil@owhabugh communications

rmationis require to describe the data
format the |nfornat|on is
214“@@ﬁbe@§”8M1 épnm%§5%% e, the data conponent 400 may
define such as but not limted to an order which is

100.

The data components 400 define data entities which are used by the component
application program 302. Examples of data-entities which data components 400 may describe
are orders, users, and financial transactions. Data components 400 define what information is
required to describe the data entities, and in what format the information is expressed. For
example, the data component 400 may define such as but not limited to an order which is
comprised of a unique identifier for the order which is formatted as a number, a list of items
which are formatted as strings, the time the order was created which has a date-time format, the

status of the order which is formatted as a string, and a user who placed the order which is



conprised of a unique identifier for the order which
is formatted as a nunber, a list of itenms which are
wo ocoormbedl as strings, the tinme the order was BCEanew3/001981
whi ch has a date-tine fornmda8, the status of the order
which is formatted as a string, and a user who pl aced
' IS 981
forma e g R R e P e e n hor
one of the data conponents 400. The nessage comnponents
404 define the format of nessages used by the
conponent application program 302 to conmuni cate with
- eXbepsEressPinonRents fivhdefme thrdormeal ok mesess Uerkby the component
exanpl e, one of the nessage conponents 404 may
applicdérproprmsifgio agmmunicaie twithiepfermead systenss sirelsasdheweh sgrvice 106. For
pl aci ng an order which includes the unique identifier
examplefonk BEthe mikBtage thtp&icatsu94 afaytdoerioe sieh,as diithot finlited to a message
associated with the order. The presentati on conponents

for pldtids BES IRV HiNENARPRALANG§uARchHIRNRY RN or@dr, thBS8tatus of the order, and
conponent application program 302 as it ‘displayed by

no&s%%§d%§§§&£@ﬂ?1ﬁ@pe 202. The presentati on components
can Specify QU screens and controls, and actions

to be executed when the user interacts wth the

conponent application 302 using the user interface

202. For exanple, the presentation conponents 402 may

déhe BeesyEHion sempenesis W2 defing the anregtaner and dsBavaicpf fhsrfggiponent

and actions to be taken when the user types in an
application pogrenmod02ms sthibsplayet by tieniserTihierfarer 202 | Bive weseptiemt@nponents

406 of the conponent application program 302 define

402 o GRESEGUYsdréat 20T €D Is\MIRIbcaBnsA6 bk eXechifed el €he user interacts
performed, such as an action specified by a

with BE ESBFYRLI HPLSLBRBNE Min g v 1183 B & RROME e, Ahe RBsentation
action to be performed when nessages 105 (see Figure

i . | .
comp%r%eélggégdg\{ palyg c%:glg% Igcggeng%llgge%g] g(#i? %og%&%?ﬁ?xg%ﬁ%e%gy g.\%&] gCthllS to be

ken RAISAL 409, ThE, yor kTl qu cqmpenent s 406 are

The workflow components 406 of the component application program 302 define
proqessiﬁg tha;c occurs when an action is to be performed, such as an action specified by a
presentation component 402 as described above, or an action to be performed when messages
105 (see Figure 1) arrive from the system 10. Screen workflow and message processing are
defined by the workflow components 406. The workflow components 406 are written 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 application container 300, as described above.



progranmm ng | anguage or a scripting | anguage, such as
but not limted to ECMAScri pt, and can be conpil ed
WO paoa/0p@B89 ve code and executed by the appli cat POICA2003/001981
cont ai ner 300, as described4above. WO 2004/ 059939
PCT/ CA2003/ 001981 - 14 An exanpl e of the workfl ow
An exe&ﬁ? il ppﬁgﬁ@rﬁ%@v Ry, olﬂgntg @0@1?1%& gé]tovﬁélg@@alﬁ& g ﬁﬁt@ »manipulate

SCree or send a ness

|zed that in the above descrlbed cllent
“““m%8ﬁﬂ%ﬁ Bt i cati on program 302 definitions hosting
nodel , the presentation conponents 402 (see Figure 3)
may vary depending on the client platform and
enV|ronnent of the nobile device 100 (see Figure 1).
Flbis rescgnzicé thak in the dmwre dessabed isnimmpopent eppiatien grogiem 302
not require a visual presentation. The application
definititak ihbstinganoded, tideewotaponentndlo 4021328¢ Fid0rk,3) 40§ vafy dehending
conmponent application program 302 can be hosted in a

on the\éﬁalt%ﬂtfb'nﬁ%n& SR iRhh¥nesT tide BUBIH RvRE 100 aké PIgltdgUFbBdxample, in
ta 400, nessage 404, workflow 406 conponent

some cgagg' Fgg ce‘@oﬁﬁn@rssc%tnoggeﬁﬁ 18 fv&ﬁwﬁg‘%@@h@dlﬁ The application

ion CO descri or vari ous

re ned clie t ecific on

defin %?é{m%p%@f Boo. 2 do bt Ryt GRS e 302 con
request message 105 (see Figure 1) is issued the

be hosggd lémwfﬂy Dervics Freitel apa bupte p E’létéo%neé‘tfﬁ a 410, pmgpsage 404,
request nmessage 105. In order not to duplicate data,

workfloes4gmmpoaend dessrikforowiine s @& pRtfomi-brecifisakesgitagon component 402
conmponent application progranms 302 for different

descriplok et varfhapfedefimedelicithentbo(uaispai ficorwngpeutt ésnt@orks 206).
application definitions can be hosted on the

When&tf?@lh's&fi‘f%ty% JBE0YRENt TRledt nRkso2% 20PIs8d Fiddred ) RUBAIE ttRfclient type

formneutral conponent definitions Ilinked with
shoul&j ée spec%%& af b%’lz és?{: tg{/g; rcgl%gttrgésk 1;59 nglodgggalég ?Qﬁg%é’%@&t@ message,

t he u of t e..comuni c

and R Iog B RS e DARTIEE BTG R G Op B EBTR g 1 i ferent clien

constructed fpr_dellyery by the web server 10% to . th
platfogay pEide communication devices 100, apphcatton definitions can be hosted on the
application server 110 (for example) as a bundle of platform-neutral component definitions
linked with different sets of presentation components 402. When a user makes a discovery or
download request message 105, the client runtime type of the communication devices 100 is
validated and the proper bundle is constructed for delivery by the web server 106 to the device
100 over the wireless network 102. In some cases, the workflow components 406 can also be

managed and deployed in a platform-specific representations; in this manner, known processing

capabilities of particular platforms can be leveraged providing a more efficient and/or enhanced



100 over the wireless network 102. In sone cases, the

wor kf | ow conponents 406 can al so be nmanaged and
waolepkoy®ad i n a platform specific representati oPST/CAR003/001981

this manner, known processilfAg capabilities of

particul ar platforns can be | everaged providing a nore

i : g 939

CDHWOE%#ﬂéggg%%fg%%géﬁ 159%§%%%§g%€&g%%??cation program

302 for the particular platform Accordingly,

referring to Figure 3, the client application prograns

302 can be defined. as set of platformneutral

st Talrng to Faee 3 iy malic en aroR il e dgfined o

404 conponents, and presentati on conmponents 402 using
a set ofMatfmr-newrisal eerheanest defiaibions, samely o dagp 409epil miossagn 404

| anguage). The wor kfl ow conponents 406 can be defined

compdusits,gnEGMASE g cofronary402atstrer Xl (badulyether suitable structured
pl atform neutral scripting | anguage). The cli ent

definiti b RO MIHE ORER AW @bmp&iRntsCOFRATBN e finb @ IBNOFEEMAMRript (or any
(see Figure 2) can generate conponent tenpl ates based

: 2 finl i : j
over SQTESIHEH LN Opg ol "Dl dspeidacehaiaueren

nponen conponent
applicatio ram 3 are provisioned.on,t.h
coo SRR AR g O PR o8 GrBRRLHhaneg by on et

runtinme environments, the cross-platform standard
definiBenshesaigrthedepboE ERACHRG e arsignts ¢, 407 - Ao of the
application conponent netadata instead of pre-bqildin%r
compérteet apptingionemograp PP extriransi pired gndhescozgpunicatios dedsalidd itha
bi ndi ng can allow generic application definitions of
Jarge ¥R CEMRANLR EnGipRInianat {honross-ptfans si3fRrdscuteasr XMLon a
wi de variety of system environnents, represented by

ECMX &R Use Hidiftsteme HERTMB EsHp RRnIABMhGESIndOAY of pre-building the
Expressing the data 400, nmessage 404, and presentation

402 . ' P £.S ' i . ) .
o SRR SR Tt el o REERL o
subs

or it et, ~can allow an Lication de |
st e R sl S R P BENAD el RS of St
| at f
envirc?nn?ents? {‘erpresented by various different communication devices 100.

Expressing the data 400, message 404, and presentation 402 components using XML or
its derivatives, and the workflow component 406 using the ECMAScript language or its subset,
can allow an application developer to abstract the Web Service client from any specific platform
or environment and implement in principle “develop once run everywhere” applications. 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



or environnment and inplenment in principle "devel op
once run everywhere" applications. The follow ng
wezaaps®3shows how a Wb Services client appliBet/icano3/001981
program 302 could be exprdssed using a structured
definition | anguage, such as but not limted to XM,
- _an / - :
meatte g e B e B TShen ar e
not limted to ECMAScri pt, defined conponents:
compogsiiiinl e XML data conponents 400 <data name="Order">
<item nane="order| d" type="Nunmber" key="true"/> <item
exampleaXMé-dafa omponentsded St rj ng" array="true"/> <item
nanme="user" conp="true" conpNanme="User"/> <item
<data mame=Opleder St at us" type="String"/> </data> exanple
XM. nessage conponents 404 <nsg nane="ordConfirnation"
t ype="4espoenseodeld apse=TRGabé! kepttroel”> <part
name="orderl d" type="String" /> <part nane="status"
type="Glhi Mfhe=Fems (| RSOSig X edRlye XMy>pr esent at i on
conponents 402 <screen nane="scr Confirmation"

tit] e e, Cntlr IRt -0 RBLAREN ke < ayout

type="vertical "> -

<item name="orderStatus" type="String"/>

</data>

example XML message components 404

<msg name=“ordConfirmation" type="response” action="mhConfirmation">
<part name="orderld" type="String" />
<part name="‘status" type="String" />

</msg>

example XML presentation components 402

<screen name="scrConfirmation" title="Order Confirmation" param="Order">
<layout type="vertical">

<widget type="label" value="Order Confirmation Result:"/>



<wi dget type="Iabel" val ue="Order Confirmation
Resul t:"/> WD 2004/ 059939 PCT/ CA2003/001981 17 <
wonagessype="edi t" val ue=" @x der. or der St at us" PCT/CA2003/001981

</l ayout > <menu> <itein |abel ="Continue"

navi gat e=" @cr Mai n"/> </ menu> </screen> exanple

ECMASCcr i pt rkfl.ow c,o n 0 i,ons>

<function négorre&< C{qul ﬁlg ﬁ@é C?el%gg?i%%tatus i

or dConfi nnati on. or derl d or der Or der. get (key);
</layoBi>der . or der St at us = or dConf | rmati on. st at us;

scrConfinnation. display(order); </function

</actions> Referring to Figure 4, the above descri bed

conmponents 400, 402, 404, 406 of the WD 2004/ 059939

PCT/ CA206a18/+001981 18 application program 302, once

provi si oned on the conmmuni cati on device 100, are given

access tO0 <item label="Continue" navigate="@scrMain"/>
g

</menu>

</screen>

example ECMAScript workflow components 406

<actions>
<function name="mhConfirmation”>
key = ordConfirmation.orderld;
order = Order.get(key);
order.orderStatus = ordConfirmation.status;
scrConfirmation.display(order);

</function>

</actions>

Referring to Figure 4. the above described components 400, 402, 404, 406 of the



the predefined set of framework services 304 by the
application containers 300 of the conponent franmework
WQ0B4/034989 f r amewor kK servi ces 304 i ncl ude such BST/bWR003/001981
not limted to a comuni catiBon service 306, a screen
service 308, a persistence service 310, an access '

apphcazghxﬂrc%?arg%éz o% ?ﬁrgvlsﬁhg&‘bﬂ]%e c§1%[n\(1'nfé§t1§11(f6vﬁ@qO@ & bilvbit decess to

erring to Figures 1 and 4,

the PR CHE S RO E T gAY SR ﬁcazl?%@? alseréééo Shie e
external s stem 10, such .as servj ce .106.

framevggel AHP-cL hefEaeNgBs ST 8eS 104 I%Céw@ StlgﬁsrPé“ RRtdmaiiedyp a&%%maﬂon
by the connunlcatlon service 306 on behal f of the

service Hifp o nemen wpptd W8t & persisBOGE seriine d@nanAsresasirpine 365 wipsevisioning
306 also receives data of the nessages 105 fromthe

servicd\Bht fdravititiey sebceedld. del i vers the data to the
conmponent applications 302. Data received by the
conmuni cati on service 306 can include synchronous
responses to requests nmade by the conponent

t )
R E%u@gsﬁ%%%ﬁﬁh%%w%%gﬁa@?%%ﬁ“ fong i agpshe
vice 106, The .. conmuni c
betroghy sgwm@eﬂ% {opypregEn® i A0 Sl g the web
deV|ce 100 i s di sconnect ed fron1the W reless network
servicq 620 HureXarople) TRessRaoRln @AY Heviedaeryisg 1P by the communication
di sconnected fromthe wireless network when it is in
servicaA0@oebehatfiof thei compotent appdiceiibns p02.hBhagonghegeation servise RO also
102, or when the wireless transceiver is disabl ed.

receivii@ita b AMRBNab& 106 AviNihe &lcb@ervicd @06 asd ddd@ers shd data to the
di sconnect ed node, nessages sent by the conponent

comp&HRAt Ap‘f;ﬁtcét%§ 3@? a)&éfbc@i%d B @8mRYinichorCRIMRET0G kA fdlude

service 306, sent once the nobil e conmuni cati on

o PR B AL A

asmcﬁ%gé%égtat%g%r i&lmanﬂa comntlurﬁleca 10N ev1cesl% %% e% service 106. The
communication service 306 also manages connectivity when the mobile communication device
100 is disconnected from the wireless network 102. The mobile communication device 100 is
disconnected from the wireless network when it is in an area which is not covered by the wireless
network 102, or when the wireless transceiver is disabled. When the mobile communication
device 100 is in disconnected mode, messages sent by the component applications 302 can be
queued by the communication service 306, and sent once the mobile communication device 100

is reconnected to the wireless network 102.



representation of the conponent application prograns
302 as they are displayed on the output device of the
wasen/05er f ace 202 (see Figure 2). The vi sual PCT/CA2003/001981
representation can includelPmages, graphical user
interface (GJU controls and windows, and text. The
R R R O B L
i.ce infrastruycture 204.
represer&tagwg i qpipondt et Graiais 20 ot e B g BERR dilpe output
the conponent application prograns 302 to store data
devicejoh therisergteshage gecfigue 2] &Eﬂé VEuggerresEntagen eandneluds imsges,
infrastructure 204. Dat abase operations are provided
graphifa) usdrentpefaei (S BhaatreBrud wad@®@#6, ind textt Thaspemertvice 308 manages
fashion to the conponent application prograns 302.
a scrednltdcRewhich béatfoldWhdTEhe BaVIeELIMBBbuBht dehie 00 @8BS infrastructure
framework 206 facilitates for actions perfornmed on
204, Metadata (i.e. XM data) content of the nessages 105,
t hereby providing for persistence of data. Referring
again to Figures 1 and 4, the access service 312
provi des the conponent application prograns 302
cess to oth r software applications ich ar
SSEINE SRR EISHEBILIAB0 AcBRRETAIEATS %Wl@g}io oWpthe cpgponent
_exanple, the access service 312 may allow the )
applicgfinmvpgams 3ap il staradptem He spmmers nedgle 249 (sse Bigutsd) of e device
limted, to access a software application to send
infrasterirk 204.pDateleasa opdrates asl frovided #cthe parsistendeasetvice 310 in a
informati on which is stored in the nmenory nodul e 210

transphrSREfasHibi0tertBe &mpodeHeSHlicatn P gRM\I0d e FuitBerdthd @fintime
sof tware appllcatlons on the communi cati ons device

envno Qud 8 Re Q‘Paﬁ{é%fork 28082 Yo {181?15%1‘@1]()26(13(1{151‘96&(1&'[3 (ie.

ows ot her SO tware app i catl ons are presen

b d
XML §%%C°H§h GELES I ati%fﬁ?% S o agBSsTaa e
PCT/ CA2003/ 001981 20 302. It is recognlzed that t he

ot her software prograns may be part of the operating
system of the _ _
eferring again to Figures 1 and 4, the access service 312 provides the component

application programs 302 access to other software applications which are present on the mobile
communication device 100. For example, the access service 312 may allow the component
application programs 302, such as but not limited, to access a software application to send email,
place a phone call, or access contact information which is stored in the memory module 210 (see
Figure 2). Access can be provided to other software applications on the communications device
100 in a secure manner. The access service 312 also allows other software applications which are

present on the mobile communication device 100 to access the component application programs



device infrastructure 204 (see Figure 2). Referring

again to Figures 1 and 4, the provisioning service 314
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utility service 316 to accomplish a variety of common tasks. For example, the utility service 316

can perform data manipulation such as conversion of strings to different formats on behalf of the

component application programs 302.

It is recognized that the framework services 304 of the communication device 100
provide functionality to the component application programs 302, which can include the services
described above. As a result, the component application programs 302 have access to the
functionality of the communication device 100 without having to implement it. Since the

functionality provided by the framework services 304 is core functionality that is present in most
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software application developers do not need to spend time and effort implementing any of the

functionality which is offered by the framework services 304 of the component framework 206.

The client runtime of the component framework 206 loads the metadata contained in the
component 400, 402, 404, 406 definitions and the builds the executable version of the application
program 302 on the communication device 100, via the application container 300. For example,

there are two operational models for client runtime: template-based native execution and
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Before each component application 302 is loaded onto the mobile communication device
100, the workflow components 406 can be compiled into native code or an intermediate form
such as Java™ bytecodes. The intermediate form is then. converted into native code on the
mobile communication device 100. Compiling the workflow components 406 before they are
loaded outo the mobile communication device 100 can help ensure that the code comprising the

workflow components 406 only has to be interpreted at one level on the mobile communication



comuni cation device 100 as code witten in an
interpreted | anguage, which is processed by an
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The conponents are then executed in an application
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executes the workﬂow components 406 and interprets the presentation components 402, data

components 400 and message components 404 using the framework services 304 which are
described above. This application development model helps to minimize the expertise required
for application programmers and to minimize the amount of time required to create software
application for mobile communication devices 100. In addition, once components have been

created, they can be reused in multiple component applications 302, further facilitating

development.

Referring to Figures 1 and 5, operation 800 of the component application program 302



appl i cation program 302 fromthe web service, by
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coordinating access of the mobile device 100 through messages 105 over the network 102. The

user of the mobile device 100 interacts with the provisioned application program 302 through the

user interface 202.

The component application model described above further facilities development of
wireless applications, since the component applications 302 can be created visually using an

integrated development environment (IDE), which is not shown. The IDE is a software
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Referring to Figures 6 and 7, a further example of the system 10 includes a messaging
system using a message-map service 108. Also shown are the web service on the web server
106, the communication service 306, the component framework 206 and the mobile

communication device 100. For simplicity, other elements are not shown.

The wireless network 102 is connected to the Internet 104 such that the mobile

communication devices100 can transfer data of messages 107 to and from systems which are



connected to the Internet 104. The connecti on between
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The web service is an example of a system with which software applications on the
mobile communication devices 100 interact via the wireless network 102 and the Internet 104 in
order to provide utility to users of the mobile communication devices 100. Messages 107 sent
between the mobile communication devices 100 and the web service traverse the message-map
service 108. The message-map service 108 converts messages 107 from a format which is usable
by software applications on the mobile communication devices 100 to the format which is

reauired by the web service, thereby producing messages 105. Once the message 107 from one of



the nobil e comruni cation device 100 is converted to
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Internet 104 using the appropriate SOAP protocol. Similarly, the response message 504

generated by the web service is sent using SOAP to the message-map service 108 via the Internet
104, where it is converted into the corresponding wireless message 502 formatted according to
one of the message components 404, and sent to the mobile communication device 100 where it

is received by the communication service 306 on behalf of the component application 302.

Referring again to Figure 7, the message-map service 108 includes an application

message-man 500 for each component application 302 (see Figure 2). The application message-



map 500 defines how each wi rel ess nessage 502 received
fromthe conponent application 302 is converted into
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map 500 may specify default values to provide in the SOAP message 504 where there is no
corresponding infonnatiorl in the wireless message 502. Similarly, when converting to the
wireless message 502 from the SOAP message 504, information in the SOAP message 504 for
which there is no corresponding definition in the wireless message 502 is discarded. Therefore,
information which is included in responses from the web service which is not utilized by the

component application 302 may not be transmitted over the wireless network 102. Similarly,

information which is required in the SOAP message 504 sent to the web service which is the



29 sanme each tinme the nessage 504 is sent by the
conponent application 302 is defaulted, so that the
WO e@us®mas i nformation is not transmtted overPtt€A2003/001981

wirel ess network 102. As a2fesult, |less data can be
transmtted over the wireless network 102, reducing
congest.ion of the.wrel . . t

saane <GHIARR O s ggsa sepyiny eholBlitapkdton 30Fs fiuted, so hat
502 on the nobile conmunica

| on_devi ce 10Q,can bhe
the redpadat BEOrmAHAR AR GRIFMITHL VTR %@%&%@%&ﬁéﬁf@é@sﬂ@ less data
enabl es conponent applications 302 to integrate with
can bevwshsnsigied s shawirtlewstetvenrk AP, tICiig onassiienyiike wisplgss ggtwork
protocol (e.g., SOAP) being inplenmented on the nobile
102, aigbiesmb Gt tolf essotkess requiftd@o pibless clonpessages Seppb theatdbdns
302. also do not need to fornmat nessages 502 for use
commBMcHBRR dSREY i ®PSn Riedu@eder f or m any other addi ti onal
processing in order to integrate with existing web
services 106. As an alternative to using the
nmessage- map service 108, nessages 502, 504 may be

e he conmunicatio ervjce 306 i
oSk PO megaT Beb Touce 1A FRPsS SothChshtorb G P e
_ havi ng t he web nessagi ng seryice protocql such as
integratswit W@h@pwg:esmatbout&@mmW%éWﬁ BT ERE PSPIPREYIF £ SOAD)
on the nobile communication device 100 so that the
being ooptemeriteden e nxbile cemmBoBattarieyisatdhi Thatcemgpreat apjications 302
with the web service 106. Effectively, the

also db hanekd@td Prnafmisheesbisiages yO2boenires, ato péréormoiny bther
device 100, rather than using an internediate third

additiQe fs)%cés@in'gmpbﬁ@?ﬁtin&gxaterma§@mnmb%@rvwe§ €06l 08. Figure
8 1S a flowhart illustrating a nethod of depl oying
and communicating with a wrel ess conponent

application 600. The wirel ess conponent application

g % aix %dtgmgtgve 8 ﬂseunlé tl%@ne%soaogg!rga%%gr%?ceﬁ%! rgé%gg%:s)’égy, JS%§ %nay be

mapped by the communication service 306 on the mobile communication device 100. In this
example, software having the web messaging service protocol such as kSOAP having SOAP
protocol definitions is installed on the mobile communication device 100 so that the
communication service 306 can communicate directly with the web service 106. Effectively, the
translation of the messages 502 occurs at the mobile device 100, rather than using an

intermediate third party to implement the message-map service 108.

Figure 8 is a flowchart illustrating a method of deploying and communicating with a

wireless comnonent application 600. The wireless component application 600 is a component



application 302 as described above, conprising data
conponents 400, presentation conponents 402, nessage

wa@oerpos®as s 404, and wor kfl ow conponents 406 (BEECA2003/001981
Figure 3). Referring to Figares 6 and 8, the nethod
begins at step 602 where the wireless conponent

e BRI B0 0ub %, BN e BRI gresepaiop componcns
application 600 is transmtted ovei the air yia the

402, mIRhER EPOREH M. MDY OTBOBHOTREBI S 06 SHAIRFE &+ on
device 100. Alternatively, the wirel ess conmponent
application 600 nay be | oaded onto the nobile
comuni cation device 100 over a serial connection, a

USBerking ko Figtirea 6 ahd 81 the arted beginmatniep #0L emesytbe wirelsssch
Bl uet oot hTM or an 802. 11 network (not shown).

compoR&iit@pplidaHoR 8@ 18 dblofdda HiRSmbiRtEmunidaBo@IVRA 00. The wireless
continues wth step 604 of deploying the application

comporl{gﬁctsaggl%aﬁ&p 6%9% trahSiniHES 67dr REL AROUER witdlis ﬁ&WoP@ £12t9'he mobile

nmessage-nmap 108 1s used to convert nmessages fromthe
farmat used he wi rel ess. conponent licati 60

commeqtia EBF et ANGRUIFLE (5 ¥ He nabPRRy L PR e U fDipe 1oaded
the wirel ess_conponent application 600 is )

onto thegnehilsicomuniatiaqhdevigspl 00 O3 4stiluRgsEORs P G5 & short-range
Figure 7) is deployed_to the dedicated nessage-nap

commseirationesyLOs sudhi Blnetpsthilt cewsiiBl 18 ngiveork ot Ervemnet 104,

Al ternatively, the application nessage-map 108 may be
depl oyed directly to the nobile communi cati on device
100. Step 606 executes the wreless conponent

aR PlefrER3tLAR tEPRuRR 61aRE 8MBE kef0a QBRMNEERith 8idp dey bp&[;()loying the
100. AS “described above, the application franmewor

appliciz:tgcgl 1%(?%%65 Jrsl%JL(% %)s d?&ri{‘)%? ab%gp,itﬂ?g&%ﬂ%@bﬁé@%&ﬁg—%é?q%g b C8ed to

e applicatlion con ner ecut es

the wireless c onent. application 60Q in.the
coneg RrESHERG PO 5 URT ORPOBE e e @ or e casi e aan e formet
application 600 access to_ franmework seryices 304. WO :
requirgggmﬂlgg@gggvpmmmg‘rgyh@ Ovixpdeps cogyponent application 600 is

communicating. The application message-map 500 (see Figure 7) is deployed to the dedicated
message-map service 108 which is accessible via the Internet 104. Alternatively, the application
message-map 108 may be deployed directly to the mobile communication device 100. Step 606
executes the wireless component application 600 on the mobile communication device 100. As
described above, the application framework 206 (see Figure 2) on the mobile communication
device 100 creates the application container 300 and executes the wireless component application

600 in the container 300, which provides the wireless component application 600 access to

framework services 304.



Referring again to Figures 6 and 8, once the wreless
conponent application 600 is executing on the nobile
w@ owmsgoeat i on devi ce 100, the net hod conti nueBCTMCARN03/001981
step 608, where it is detétm ned whether the wreless
conmponent application 600 w shes to send the wirel ess
nmessage 502 to the external web service. The w rel ess
conmponent application 600 sends nessages 502 to the
web servige in ord est data fromth b .
SR8 10 ST BRI R GO TR DGRy Ppich wmﬁvn 69 s
request that the web service performan action
executinglvaltfie wpbildronwnynatatisn deviemiOnbismeihng conttves Wﬂé@typ 608, where
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it is deteplned athiethir hO &ireleascanmponenteppist oy 68 GiBRestto sgwitbe wirpless
nmet hod ends at step 610. Ot herw se, the nethod
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messaéeg W o &?Weﬁ R SRE Y 6ReH ?ﬁ%ﬂé’c@g’tatffbn{ he B rs%iced@ftfaﬁﬁgr data to
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nternet 104 to t Service

the P protocol Al ternatively, at step 614,
‘hew¥% g&ﬁ 02 may be converted to the SOAP for nmat
usi ng the application nessage-map 500 | ocated on the
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Referring again to Figures 6 and 8, at step 614, the message 502 is received by the
message-map service 108 via the wireless network 102 and the Internet 104. The message-map
service 108 then converts the message 502 into SOAP format using the application message-map
500 deployed at step 604. The application message-map 500 specifies which parts of the SOAP
format required by the web service correspond to each part of the message 502 from the wireless
component application 600. At step 616, the converted message 504 is then transmitted over the
Internet 104 to the web service using the SOAP protocol. Alternatively, at step 614, the message

502 mav be converted to the SOAP format using the application message-map 500 located on the



nobi | e conmuni cati on device 100, and then transmtted
directly to the web service via the wreless network

wae4apad3s he I nternet 104 using the kSOAP pr ot BCDICA2103/001981
step 616. Referring again 82 Figures 6 and 8, once the
nmessage 504 is received by the web service, the

.. et hod. ti t ‘ i ce.
ot JGERH 50! S B R B AR B bR W e
) response in SOAP f I itted to th
wirelesh BOBAGo A ISer e 1BEUTTE 1 REONR P et 2 4361 e o
it is converted to the wireless format 502 required by

the wirel ess conponent application 600 at step 620.
The required wireless format is defined in one of the
Ressrge againiipend 6 amlR) opsethe Fieguage53) isirevelvadbytherwebiservice,
wirel ess conponent application 600. The nessage-mnmap

the me&B8 ¥boifluedF stdpay sttt vab bdreict EERANGSHe Beshbie to the message
wi rel ess conponent application 600 at step 622 via

504. T%If%seﬂo%ggﬁl @l;%}ﬁleélﬂg t b4 R tﬁ§§w§k§%é’-‘ﬁ%ﬂ§ sekbiée 108 via the Internet

rnatively, t web service may ransmt the SOAP

espanse S 504, directl.y,to th bi |.
104, Wb FoRPT o day Fegetonre i e R ifiers omaoneay
~the required format at step 620 using. the application
soplicaiies SHg AL e b 0 norRasiab B CRBADRAIRE SRR e FoTee
devi ce 100. The converted nessage 502 is then given to
compontrgs W4 ebeBigusdipheied inthe Witskess ernmpoontapplicaien 63 The
The nethod then continues with step 608, where it is
messagheiep sarniee 08hrdnhemsihehe respensato thervassdag esmxd2nttapplication 600
send. If there are no nore nessages 502, then the

at stepB2b ROLNE ANGHHASE 2Ad tRtARIAI Retwbik 102, aGAGAVES IS WE service may
the nethod of deploying and comunicating wth a

transm\é\ert{lg %@?% rgﬁgg%lﬁ%?ﬁﬁég 'Sdg@ésth)q@ 18080 o @R Rod @é@?c’égl 00,

own in Figure 8. &lgure

i P N e S R
100 of Figures 1 and 6. The dual - node bile ) .
residegimiunmERNS IV isH 0650 5Y- PRy AR IRE0ISS02 inflen given to

the wireless component application 600 at step 622. The method then continues with step 608,
where it is determined whether there are more messages 502 to send. If there are no more
messages 502, then the method concludes at step 610. It is recognized that the method of

deploying and communicating with a wireless component application 600 may contain fewer or

more steps than those shown in Figure 8.

Figure 9 is a block diagram of a dual-mode mobile communication device 710, which is a

further examvle of the device 100 of Figures 1 and 6. The dual-mode mobile communication



device 710 includes a transceiver 711, a

m croprocessor 738, a display 722, Flash nenory 724,
WORRMNUOBIYEY Yy 726, auxiliary input/output (PO deei/cag003/001981

728, a serial port 730, a Béyboard 732, a speaker

734, a mcrophone 736, a short-range wreless

. i i - . |
s ERTMAEL B BRI M) 08, O e,
e BGhST ol LSS 0209030 B0 S R S 1,

nore |l ocal oscillators 713, and a digital signa

speakep /3 @gsigropiogy, 736y ¢ Hhiont-tahge Wireless camminications sub-Hestem 740, and may
dual - nrode nobil e conmmunication device 710 preferably

also incind¢ vitleisdeqicelsub-aystanys Bf2. Sbf trasscelvenst | pesferdBig AnclidibNtransmit and
that can be executed by the m croprocessor 738

receivd ANEHHAE 71161 DR edediBy 712, MG aucthilEr P14/ 6hEG m61Q MBANbseAatod 1713,
nodul e 724A, a data comuni cati on nodul e 724B, and a

and a cg irltle{lsilgiﬁ%%rgges&tr 2?6 WG] @b F%gl?ﬁeel:ﬁg RSthé %ﬁ&ll—l‘fll_ ee mobile

out ‘a plurality of _uncflons.
comm B BFRE S 2R bR MR P RalB S5 Cal i o oo e
voi ce and data conmunication capabilities. Thus, for

can beesxggitdeby the Frcraprapessyda S kg ar dheddvhmitl) catiPding davice e
710 may commruni cate over a voice network, such as an
commuyficative reerhillo (R4dY, adiaigicommupiselien mede Vg, kad a gherlitagf other
al so conmuni cate over a data network. The voice and
operattbaiblbm 6@ WOTD] far eartléy @it e glurality-oHethe fBnddigngd. he
comuni cation tower 719. These voice and data
net wor ks nay be separate comruni cati on networ ks usi ng
separate infrastructure, such as base stations,

{‘ﬁ@é"@&a‘ﬁn&‘&@ Jophib QB@muﬁfc&ion (f%(fi(:& ")?ng’i‘%%ﬁ% r&‘t%gfv@ag/ﬁ d

0 a Ssingle wreless networ ni cat |

subsystem 711 .i s _used comuni.cate with the_.voice
commaia Eich SEBE K54 1 PRGBS pieo g, VP Bigsampte

the transmtter 714, the one or nore |l ocal oscillators
the dugiemodmmp bifroeppynwpaationslenes OiPEcomypunicate over a voice network, such
as any of the analog or digital cellular networks, and may also communicate over a data network.
The voice and data networks are depicted in Figure 9 by the communication tower 719. These
voice and data networks may be separate communication networks using separate infrastructure,

such as base stations, network controllers, etc., or they may be integrated into a single wireless

network.

The communication subsystem 711 is used to communicate with the voice and data

network 719. and includes the receiver 712, the transmitter 714, the one or more local oscillators



713 and may al so include the DSP 720. The DSP 720 is
used to send and receive signals to and fromthe
WO e@adnd9Be er 714 and receiver 712, and is al soror/icCAr@emdo1981
to receive control informaBi#on from the transmtter
714 and to provide control information to the receiver
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depicted in Figure 9, the dual-npde nobile
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na struct Informati on, which includes both
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fyeguency band, conponent sel ecti.on, power_| evel
are depicted in Figinpeh dreimat-magomobilccsanisation dpaee 71 fetonlsre upadwith 2

i n whi ch the dual - mode nobil e communi cati on device 710
singleiagteiund erudede. t lnfoometiat, evhichFoeludss dothl vwjceand datk inforestion, 1s
nobi | e conmuni cati on device 710 intended to operate in

commAnidRed (b aniRinh Rt sRMotile 7 Uligiaa Ik Metwen el RSP 720 and
subsystem 711 designed to operate with the MobitexTM

the mi¥ ogog@cg?s-gﬁg@w TRRetGlcd a&m&ﬁ&h@dﬁoﬂ SiA0SkE 78N Quch as

esigned to operate wi th any of avarletyo
W/ﬁ\gnd;%%o%éﬁtaste ectl ﬁé\\ggrr lg\%’ e\?(%'l gg d%}%& : ntég @%/ﬁ?mnumcatlon
use in Euro b d.t - at
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network and the GSM voi ce conmuni cati on networ

For ex@ninde, atdypplenodst melbiescoampuniesiion deraeanoiOliatendsgtip Og%ﬁsﬂra% dorth
and integrated, may also be utilized with the
Amerthiaa inaied enagiividde acommumiction subsyitan ¢Bl Jekigned to operate with the

Mobitex™ or DataTAC™ mobile data communication networks and also designed to operated
with any of a variety of voice communication networks, such as AMPS, TDMA, CDMA, PCS,
etc., whereas a device 710 intended for use in Europe may be configured to operate with the
General Packet Radio Service (GPRS) data communication network and the GSM voice
communication network. Other types of data and voice networks, both separate and integrated,

may also be utilized with the dual-mode mobile communication device 710.
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the type of network or networks 719, the access
wo eguios®aent s for the dual -node nobil e comunNPCEHCA003/001981

device 710 may al so vary. B&r exanple, in the Mbitex

and DataTAC data networks, nobile devices are

regi stered on the network using a unique

identification nunber associated mﬁth each device. In

GPRS dat a net wor ks, however, L access i s
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operate a dual -node nobile comruni cation device on a
DataT&PRGtetwakk mdbilealkvioss amoregivetationnkhe networki ieaitg admique

functions (if any) may be operable, wi thout the SIM
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opera IOI’]S

1‘equir§§cat qub%f?ll'b Aft ol anﬁ}ﬂ%i%&(}'g V\ge[gﬁjﬁ%cggi & tlgr?erxlate a dual-mode

dual - node nDblle communj cati on device 710 may then
mobile eqspmunieption deyige o RN AV b n-asply 108-netwosk Foramppjcation
bot h voi ce and data signals, over the network 719 (or
functiovest(ifenk)shay 18 qpesdbie, metbeitvealSIDY, but héuamiodn mzobild 6othmonication
the conmuni cation network 719 are routed to the

devicd eiiedeMBablé i@ carhiug By fahetiond @8/ofvig @ingM@lications over the data network
anplification, frequency down conversion, filtering,

719, oﬁﬁ? ﬁﬁﬁ lnp RLAGS eQredpbr atlons'jl Ben 81 l%rﬁ&g&fc?%blﬁﬁg anal og
di gi tal “conversion. Analog to digital Conversion of
the received signal allows nore conplex conmunication
functions, such as digital denodul ation and decoding

erfor ng.the DSP 7 In a simla
e T s ek B SO eE Ghiop BReRUe ey e coaeed, he
are processed i ncl udi ng nodul ati on_and encodi ng, for
dual-rasdermebale coymupicatimplenie /18 mpydhea S@%wdgp@w%@aum@nqaﬁen signals,
transmtter 714 for digital to anal og conversion.
includingopiie naiye arpl data signals, over the network 719 (or networks). Signals received by

the antenna 716 from the communication network 719 are routed to the receiver 712, which
provides for signal amplification, frequency down conversion, filtering, channel selection, etc.,
and may also provide analog to digital conversion. Analo g to digital conversion of the received
signal allows more complex communication functions, such as digital demodulation and
decoding to be performed using the DSP 720. In a similar manner, signals te be transmitted to the
network 719 are processed, including modulation and eﬁcoding, for example, by the DSP 720

and are then nrovided to the transmitter 714 for digital to analog conversion. freauencv un’
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filtering, anplification and transm ssion to the
W@ oomosdosat i on network 719 (or networks) via POECA2003/001981
antenna 718. Although a sinBgle transceiver 711 is
shown in Figure 9 for both voice and data
comveifih TR EE AT eat B RET0S o Bk M Re R S 19 @
distinct transceivers, a . first transceiver far _,
netwoyls bW M aTsRge b ABoREhA HBLlE BARseelV ] 79}3 4 Sowarlg Figure 9 for both
second transceiver for transmtting and receiving data
voice aridtete epmopynicatiahs, itdm pessibhy theldbsiupgmode mobHeroeresnicgion device
signals, the DSP 720 al so provides for receiver and
710 mhy @iokide twedistian trndceivEey a Excomaisesiver e tgasmittiey/aldgeceiving voice
applied to communication signals in the receiver 712
signal@Rd b k@RaMthiREivéldr iR¥mEnadapictalahy daeslenak. ed
through automatic gain control algorithns inplenented
in the DSP 720. Ot her transceiver control algorithns
could also be inplenented in the DSP 720 in order to

provj de re sophisticated control nscei ver
Dl ion T e B P B bR SRR et Bho it 75 B8 BRHEL ror
_controls the overall operation of the dual-node, . |
recelvgiyBid] teensipiiiet sAnsial: ifek cxi@ple dhepm le'K;aAﬁ@pp[h ocoggmunication signals
m croprocessors or microcontrollers could be used
in the heseier BF2 andlttagsmidter Ve may be sfapiifely ©8Rolignhugh duipmatic gain
used to carry out the functions of the m croprocessor
control 3foritkowy-in@lelentedimiei SH 7200 Gtherdtanarier cantlolslgaithat could also
| east data and voi ce comruni cations, are perfornmed
be imbIRfeHEH it 6 DYPF 2628 ofder foheoil s eabMaktichbd conttd e transceiver
I gh-1evel comrunication applications, such as a voice
711 comruni cation application 724A, and a data
" comuni cation application 724B nmay be stored in the
Fl ash menory 724 for execution by the m croprocessor
738. For exanple, the voice comruni cation nodul e 724A

na provide a high-level user interface operable to
t EARSHPPPIRASITS8iPvederpbly sranages pad prttipisdhe pyfaaliepgration of the

dual-mode mobile communication device 710. Many types of microprocessors or
microcontrollers could be used here, or, alternatively, a single DSP 720 could be used to carry
out the functions of the microprocessor 738. Low-level communication functions, including at
least data and voice communications, are performed through the DSP 720 in the transceiver 711.
Other, high-level communication applications, such as a voice communication application 724A,
and a data communication application 724B may be stored in the Flash memory 724 for
execution by the microprocessor 738. For example, the voice communication module 724A may

provide a high-level user interface operable to transmit and receive voice calls between the dual-
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comruni cation device 710 and a plurality of other
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dual - nrode nobile comuni cation device subsystens
general |y designated as 742. Sone of the subsystens
shown in Figure 9 perform conmunication-rel ated

f Tirechicorpsqceessah @3 & also midnants willb eipst diabmedy mobidy¢adenunication
resident or on-device functions. Notably, sone

devicesubsysineich siihh daplak §ghddast mkdbranzi, dirglipmantceé? temdyy (RAM)
be used for both communi cati on-related functions,
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oprocessor 738 ref r.ab stored in a
commigiFabipe STETIctis eroalls PSR 4. I n addi ti on
to the operating system which controls all WO
2004/ 059939 PCT/ CA2003/ 001981

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

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

Operating system software used by the microprocessor 738 is preferably stored in a

persistent store such as Flash memorv 724. In addition to the onerating svstem. which controls all



38 of the lowlevel functions of the dual-node nobile
comruni cati on device 710, the Flash nenory 724 may

wo p@kos®3a plurality of high-1level software apptT/cariod1001981
prograns, or nodules, sucB8as a voice comuni cation
nodul e 724A, a data conmuni cati on nodul e 724B, an
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module G slmevtt), grapy iottedtype bf snfigrare hedwdé ANy TR ashanemers 724 also
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may inthide 428¢ systeayoo atofing 3a. TheakeduléSdre casttitadibytiophizagrocessor
736. The operating system specific dual-node nobile
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na unc Ironality of the voice
connunlcatlon nodul e 724A and the data conmuni cati on
nodul e 724B may be integrated into the PIM nodul e. WO
2004/ 059939 PCT/ CA2003/ 001981 .
An exemplary application module 724N that may be loaded onto the dual-mode mobile

communication device 710 is a personal information manager (PIM) application providing PDA
functionality, such as calendar events, appointments, and task items. This module 724N may also
interact with the voice communication module 724A for managing phone calls, voice mails, etc.,
and may also interact with the data communication module for managing e-mail communications
and other data transmissions. Alternatively, all of the functionality of the voice communication

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



39 The Flash nenory 724 preferably provides a file

systemto facilitate storage of PIMdata itens on the
waoloa4/osde nobi |l e conmuni cation device 710. TheCBICA2003/001981

application preferably indbudes the ability to send

and receive data itens, either by itself, or in
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items &y peirably Z@chlessiytihtegrated sdynsiyrsitiedtd oyl uplised, vih théi@ireless network
dual - nrode nobi |l e comuni cation device 710 in an
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terebl SRR B B0 by kPRl 8k, USGAR AR (ARCLA ulP
preferences through an external device or software
application, or to downl oad other application nodules
724N for installation. This w red downl oad path may be
ublsduabmodagohile epremyieation deege 7 Hhmay tlpebemanuaty gaichronized
nobi | e communi cati on device 710, which is a nore
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via the wireless network 719. Additional application

cradle/RoBidh eSupla 4Nt syl et TImadekk aat-motidieobiladonrsigcatdhidbEce 710 to
conmuni cati on device 710 through the network 719,
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of the dual -node nobile WO 2004/ 059939
onto tmciyaEaede Byobda ogpmunication device 710, which is a more secure method than

exchanging encryption information via the wireless network 719.

Additional application modules 724N may be loaded onto the dual-mode mobile
communication device 710 through the network 719, through an auxiliary I/O subsystem 728,
through the serial port 730, through the short-range communications subsystem 740, or through
any other suitable subsystem 742, and installed by a user in the Flash memory 724 or RAM 726.

Such flexibility in application installation increases the functionality of the dual-mode mobile



40 communi cation device 710 and may provi de enhanced
on-devi ce functions, comrunication- related functions,
wWoroBOsI39 For exanpl e, secure communi cation  PCT/CA2003/001981
applications may enabl e el4eéctronic conmerce functions
and ot her such financial transactions to be perforned
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process the received signal for output to the display
dual-m6d2 mobile cathtenicationvdslvice 71@ an auxiliary 1/ 0O device
728. A user of the dual - node nobile communi cation
device 710 may al so conpose data itens, such as enai
messages, using the keyboard 732, which is preferably
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i nclude a thunbwheel input device, a touch
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conposed data itens input by the user may then be

mode trioails vorhiexcaioardevice 7t@may alse edrare dath wemk, sudhl® entadl messages,
the transcei ver 711. When the dual - node nobil e

using SRIBYaERII20Wh A8\ frefefably 4 SonfN&E atphAthnidfic keyfdafibaid out in the
conmuni cati on node, the overall operation of the
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antl a simflar to except
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enerated by a m craophone 736._ WO 2004/ 059939
710 isparther gleryee bty g plurality of auxiliary I/O devices 728, which may include a

thumbwheel input device, a touchpad, a variety of switches, a rocker input switch, etc. The
composed data items input by the user may then be transmitted over the communication network

719 via the transceiver 711.

When the dual-mode mobile communication device 710 is operating in a voice
communication mode, the overall operation of the dual-mode mobile communication device 710
is substantially similar to the data mode, except that received signals are preferably be output to

the speaker 734 and voice signals for transmission are generated by a microphone 736.



41 Alternative voice or audi o PO subsystens, such as a
voi ce nessage recordi ng subsystem nay also be

wo ppHesmas ed on the dual - node nobil e conmuni caPCDOA2003/001981
device 710. Although voice4dr audio signal output is
preferably acconpl i shed primarily through the speaker
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802.11 refer to sets of specifications, available from

the Institute of Electrical and El ectronics Engineers

(IEEE), relating to wrel ess personal area networks

afsdhorangt esamluARsions eszetdrh 740 is. alsbHiacladud\ig the dual-mode mobile

description relates to one or nore exenplary systens

commREat MR IdReEds 71 VBB exMAPIEhd Q108 déel coRfn@RRab& ubtRtem 740 may
t hose know edgeable in the field, and such varlatlons
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oug t he exanp ove descripes a veb

comm{iiha iRy T D B il Prog Bap st 8P b B protile or

2004/ 059939 PCT/ CA2003/ 001981
communication with similarly-enabled systems and devices. Those skilled in the art will

appreciate that “Bluetooth” and 802.11 refer to sets of specifications, available from the Institute

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

wireless LANS, respectively.

The above description relates to one or more exemplary systems and methods. Many
variations will be apparent to those knowledgeable in the field, and such variations are within the
scope of the application. For example, although the example above describes a web service

which implements the SOAP protocol, the web service can be anv information source accessible



42 to the nobile conmunication device, and it may

i npl emrent a different conmuni cati on protocol.
w@hdarosgbo t he di scl osure herein has been dr awnpP¢DCap@®3/001981

or nore exenplary systens aad nethods, various

nodi fications thereof will be apparent to those

skilled in the art without departing fromthe spirit
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THE EMBODI MENTS OF THE | NVENTI ON I N VWH CH AN EXCLUSI VE
PROPERTY OR PRI VI LEGE | S CLAI MED ARE DEFI NED AS
nmet hod of provi sioning an execut abl e
\féli‘bﬁuéh ﬂtf’fdl%l‘?ﬁé’f?d@irfélﬁbasé’ﬁf}} Fra¥e QN ST apKegR LAy systems and
nmobi | e communi cati on device, the nethod conprising the
methods, epsousfmodifeiprg thereef ywilllpeapparsgnt &f thoserabidied mt the extavithaut
network froma server, the plurality of conponents
departih@ Bfo@s &8 tshing aﬁ&@op@mmm pREnt@RRE bedihedin Y Qgfid Bppchb&l hereto.
conmponents including netadata descriptors expressed
in a structured definition | anguage; | oading the
net adat a descriptors in an application container of
the device, the application container for hosting a
client runtinme environnment for the program and
generating the executable version fromthe netadata
descriptors for subsequent execution in the client
runti me environment of the device. 2. The nethod
according to claim1, wherein the application
container is provided by a conponent franework, the
conmponent framework providing an interface for the
executable version to an infrastructure of the device
i ncluding a processor and a nenory. WO 2004/ 059939
PCT/ CA2003/ 001981



44 operating systemof the device infrastructure. 4.
The nmet hod according to claim2 further conprising the
wa@p/0sd93cr eati ng a second application contai PET/CAY003/001981
t he conponent franmework forM3hosting a second conponent
application programin a respective second client
runtime environnent. 5. The nethod according to claim
2, wherein the client runtinme environnent of the
application container represents the executabl e
version as a client of the server. 6. The nethod
according to claim5 further conprising the step of
executing the executable version in native code by a
tenpl at e based execution nodel, the nodel enploying a
nunber of predefined tenplates configured for
popul ating with the netadata descriptors of the
conmponents. 7. The method according to claim®6
further conprising the step of popul ating the
predefined tenplates with netadata defined paraneters
associated with the netadata descriptors and using
the popul ated tenplates for building the executable
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for the Iurali&y of conpaonents selected fromthe
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conmponents, and presentati on conponents. 9. The nethod
according to claim5 further conprising the step of
executing the executable version by a netadata based

1. exeeiiibd ofipropdRhingtanexsmtible vesidn urceshpbnt kepitRe phddeam on a
netadata definitions in the structured definition

mobilelcaRaHRGRtGPdevRR! Sl RBIHIHCbABH 8XETHkieplor: 10. The net hod
according to claim5 further conprising the step of
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metadata descriptors expressed in a structured definition language;

loading the metadata descriptors in an application container of the device, the application
container for hosting a client runtime environment for the program; and

generating the executable version from the metadata descriptors for subsequent execution
in the client runtime environment of the device.
2. The method according to claim 1, wherein the application container is provided by a
component framework, the component framework providing an interface for the executable

version to an infrastructure of the device including a processor and a memory.



11. The method according to claim5 further conprising

the step of anal yzing nessage data WO 2004/ 059939
WEOHORED3/ 001981 45 received by the appli caP€DaA2003/001981

contai ner fromthe server ahd updating the

representation of the netadata in the nenory of the

operatﬁjig\éilsct‘&n_o%%edgﬁeefﬁ%taﬁ%nﬁ&cpr ding to claim1l further
conprising the step of nonitoring comunications by
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. according to.claim12, where t he application .
applCRgRCaTHERT Pibfhe FB‘PBOYBPE%@E%W%E for st $reLlrgmPgRgnh application
i ncl udi ng operations selected fromthe group
progragoifFrEspiepiEe saeamgclierd rudiEeg snyHongents he nessage dat a,
managenent of the nessage data during 1/OQ and nessage
5.  dBicanghed exbaiingin clagm 2awherem thatlent antme entitvandaviftke
14. The method according to claim8 further conprising
applicith® cohRmePepfRGfd th BfectabRIefi@Ws aGUBRTER sefkr. t he
conponent application program over a network, the
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Predeffq?g t%ﬁﬁﬁﬁ%%%&niﬁn%feé g]%pgpwéﬁmg W%U}ed"x?ﬁﬁ@da%awgeswt% pf the components.
runti ne environnent for the set of instructions. 16.
7. Thiee methhd accaeding @ickgmibdighaicampgsingherstsprof poralating the predefined
execut abl e version i ncludes an executable set of the
templatersstitiunkiadns dsfled phmechefetOassddigedwith fheamstpiaiasdengiptors and using
instructions converted to native code, and

the popilefet dmhd 8BS ol BHRTIRY @b 8fecUBbRO/eRAidrANAAGEvE B! Pr et er
th a native code redirector. 17. The net hod
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plurality of components selected from the group comprising; data components, message
components, and presentation components.

9. The method according to claim 5 further comprising the step of executing the executable
version by a metadata based execution model, the model configured for keeping the metadata
definitions in the structured definition language for parsing during execution.

10.  The method according to claim 5 further comprising the step of executing the executable
version by a metadata based execution model, the model configured for using a native
representation of structured definition language nodes during execution.

11.  The method according to claim 5 further comprising the step of analyzing message data



expressed in XM. and the set of instructions is
expressed in ECMA Script. 18. The nethod according to
W@ b@un059939 urt her i ncluding the step of coupli nECT/i&2003/001981
executable wversion to a sdf of generic services on
t he device. WD 2004/ 059939 PCT/ CA2003/ 001981 46 19.
receivddBy TR LPRIEEAGE WritlinG foth b 8drParkid ug@ﬁgg gfd LS ABREA bEthe
services are predefined as a standard set ©
I k seryj .provi ded by the conponent
wad%?gﬁgﬁg%??mﬁBfﬁéﬁ%wﬁ%thod according to cl aim 18,
erein the predefined f wor k .services are .
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presentati on, persistence, access, provisioning, and
commypicptiqny by #ite appheatinr cordeinerdebyash tlp execusabdd vargdon andhbe epmponent
the framework services are configured for sharing
framewptkh t he conponents froma plurality of the conponent
application prograns. 22. A nobile comrunication
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version of a conponent application programreceived
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of the ({483 S8 e e o of LRG58 e iy oy TG iek et peseentation
operating the npbile. device including a processor and
on a ugqy ntgdacs Gf fhecd§Visenory for executing the executabl e
version; a user interface coupled to the device
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comp@xacefithbtenpersi @plicatiod progtifi ¢\ak b 8ISy ol VieCRork AL lce@pbitent
the device infrastructure and configured for
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metadata descriptors expressed in the structured definition language.

15.  The method according to claim 14 further comprising the step of the application container
providing the client runtime environment for the set of instructions.

16. The method according to claim 15, wherein the executable version includes an executable
set of the instructions selected from the group comprising; instructions converted to native code,
and instructions interpreted using a language interpreter with a native code redirector.

17.  The method according to claim 15, wherein the structured definition language is
expressed in XML and the set of instructions is expressed in ECMA Script.

18.  The method according to claim 4 further including the step of coupling the executable

version fo a set of generic services on the device.



a conponent framework configured for interfacing the
execut abl e version to the device infrastructure and
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execut abl e version. 23. The&énobil e conmuni cation
devi ce according to claim 22 further conprising an
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a user interface coupled to the device infrastructure having an input device and an output
device configured for communication with the executable version;

a communications device coupled to the device infrastructure and configured for
connecting to a wireless transceiver to communicate with the network; and

a component framework configured for interfacing the executable version to the device
infrastructure and for providing a client runtime environment for the executable version.
23.  The mobile communication device according to claim 22 further comprising an
application container provided by the component framework, the application container for

providing the client runtime environment for the executable version.
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28.  The mobile communication device according to claim 27, wherein the predefined
templates are configured for populating with metadata defined parameters associated with the
metadata descriptors and the populated templates are configured for building the executable
version in the native code.

29.  The mobile communication device according to claim 27, wherein the predefined
templates are provided for the plurality of components selected from the group comprising; data
components, message components, and presentation components.

30.  The mobile communication device according to claim 23 further comprising the
application container configured for executing the executable version by a metadata based

execution model, the model keeping the metadata definitions in the structured definition
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comprising; memory allocation of the message data, management of the message data during I/O,
and message data presentation on the user interface of the device.

35.  The mobile communication device according to claim 29 further comprising the program
having a workflow component including a set of instructions for coordinating the operation of
the components having the metadata descriptors expressed in the structured definition language.
36.  The mobile communication device according to claim 35, wherein the application
container provides the respective client runtime environment for the set of instructions.

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

includes an executable set of the instructions selected from the eroun comprising: instructions
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42.  The mobile communication device according to claim 41, wherein the framework

services are configured for sharing with the components from a plurality of the component
application programs.
43, A mobile communication device configured for provisioning an executable version of a
component application program received from a server over a network, the program having a
plurality of components including metadata descriptors expressed in a structured definition
language, the mobile device comprising:

an infrastructure means for executing the executable version;

an interface means coupled to the infrastructure means configured for communication with
the executable version by a user of the device;

a communications means coupled to the infrastructure means configured for



t he executabl e version to a device infrastructure

i ncl udi ng a processor and an associ ated nenory; and
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conponent franmework nodul eShor generating the

execut abl e version fromthe netadata descriptors and
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resul tant executabl e versi on.

a framework means configured for interfacing the executable version to the infrastructure
means and for providing a client runtime environment fqr the executable version.

44. A computer program product for provisioning an executable version of a component
application program on a mobile communication device, the program having a plurality of
components including metadata descriptors expressed in a structured definition language, the
computer program product comprising;

a computer readable medium,;

a component framework module stored on the computer readable medium for interfacing
the executable version to a device infrastructure including a processor and an associated memory;
and

an application container module coupled to the component framework module for
generating the executable version from the metadata descriptors and for hosting a client runtime

environment for the resultant executable version.



