SYSTEM AND METHOD FOR BUI LDI NG AND EXECUTI ON OF PLATFORMF NEUTRAL GENERI C
SERVI CES' CLI ENT APPLI CATI ONS 5 BACKGROUND Thi s application rel ates
generally to comruni cati on of services over a network to a devi ce.

There is a continually increasing nunber of term nal devices in use today,
such as nobil e tel ephones, PDAs with wi rel ess comuni cati on capabilities,
personal conputers, self service 10 ki osks and two-way pagers. Software
applications which run on these devices increase their utility. For

exanpl e, a nobiSESTREMMANRAME FHO &EQh BAHRDING ANDWXECUTEON OFes t he

weat her for pg APRORMINEUTRY. GENBRRD/ASBRYICES! CI4ENT APPLICATIONS hat
allows a user to shop for groceries. These software applications take

advant age of the connectivity to a network in order to provide tinely and
useful services to users. However, due to the restricted resources of sone
devices, and 15 the conplexity of delivering | arge anounts of data to the

devi ces; cﬁl x&kgﬁd‘mﬁoftware applications for a variety of devices renains

a difficu ~consum ng task. Currently, devices are configured

t i cat it ' :
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operate on a cross-platformbasis for a variety of different devices, but
have a di sadvant age of o

There is a contirually increasing mungber of terminal devices in use today, such as mobile
telephones, PDAs with wir;ﬂess communication capabilities, personal computers, self service
10 Xiosks and two-way pagers. Software applications ﬁr}ﬁch run on these devices increase their
utility. For example, a mobile phone may include an application which retrieves the weather fora
range of cities, or a PDA may include an application that allows 4 user to shop for groceries.
These software applications take advantage of the connectivity to a network in order to provide
timely and usefnl servicés 10 nsers. However, due o the restricted resources of some devices, and
15  the complexity of delivering large amounts of data to the devices, developing software

applicaiions for a variety of devices remains a difficult and time-consuming task.

Currently, devices are configured to communicate with Web Services through Im;emet
based Browsers and/or native applications. Browsers have the advantage of beiné adaptable to
20  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 hindets the
persistence of data contained in the sereens. A further disadvantage of Browsers is that the

screens are rendered at rantime, which can be resource intensive. Native applications have the
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requesting pages (screen definitions in HTM.) fromthe Wb Service, which
hi nders the persistence of data contained in the screens. A further

di sadvant age of Browsers is that the screens are rendered at runtinme, which
can be resource intensive. Native applications have the advantage of being
devel oped specifically for the type of device platform thereby providing a
relatively optim zed application program for each runtinme environnent.
However, native applications have di sadvantages of not being platform

i ndependepivantabesiboing dectpsd tpatificadly furdhedyneaif dpviearatiornthesely presidinghs of the
sane application, as well as being relatively large in size, 5 thereby

t axi ng t heslsReRptEmPAdsIptiesion progiam fdesstivemtife puvirenmentpPbwevat. inglivedevel oper s
need experience w th progranmm ng | anguages such as Java and.C++ to
construct JhhiRasmlasw dedettagaiof e beippblittati indepeitenty Seicky wecesitating G
application prograns that can be run on client devices having a w de

vari ety ofgefdidilciBm@Ryl VEBORIY e saBie Willibatias, doanell ngbang reldticdlage rsyaept | on of
devi ce resources. 10The systens and net hods di scl osed her€in provide a

conpongnt ;hassda@Rithé Hithér Reseitvds bODERBECE Fufilier] pplivation develbpadtwedt | east
-some of the above presented di sadvantages. SUVWMARY Current application

prograrms %&Feriéﬂée AHARb ARhGink PnBehobdMclPdl eV 20 CHhastnagcaibedeterdcadddet y 15 of
runtime environnents, and can ungesirably consune too nuch of device

resources 'nag{;eoﬁg@ﬁor flofy! Bhefdls 2RI FS:Bph At 61 N{r;itm thiahn bang of chidnd ddvent age of

requesti ng pag screen definitions in froma Wb Service, which

hinders t nq%vﬁg LS RAGS oRfun@ial i ORh@hd 80wl ks hBAnSLF8@RE confumption of
device Tesources.
10 The systems and methods disclosed herein provide a component based application

environment to obviate or mitigate at least some of the above presented disadvantages.

SUMMARY
Current application programs are not adaptable to be run on clients having a wide variety

15  of runtime environments, and can undesirably consume too much of 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 Browsérs is that the screens are rendered at runtime, which can be

resoui‘cé intensive. Native applications are a further example of current application programs
20  which have disadvantages of not being platform independem;, thefeby necessitating the

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

thereby taxing the memory resources of the device. Confrary to current application programs, a
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further disadvantage of Browsers is that the screens are rendered at
runtime, which can be resource intensive. Native applications are a further
exanpl e of current application progranms 20 whi ch have di sadvant ages of not
bei ng pl atform i ndependent, thereby necessitating the devel opnent nultiple
versions of the same application, as well as being relatively large in
size, thereby taxing the nenory resources of the device. Contrary to
current application prograns, a system of building and executing platform
neutr al geysmm’dbaﬂdiﬁg@dd@@bﬂﬁ@dpb@lmm@altgmedawe@@g*fi@ﬁ@m“@éﬁw tions is
provi ded. The system conprises conponent applications which execute on the
devi ces, whigfonestppliveibans s provtidedn Ehawystensempiissecompanent applioations whieh as t he

I nternet. The-conponent applications conprise one or nore data conponents,
pr esent at iegRule of CHYEeies] whichomiraminess tigetvoononentss nedrk uchrethar i tten in
a structured definition |anguage such as XM. code. The conponent

appl i cat i plism@ahdddfphient Hpligatiosecmpridciohow maepanemienats, plesentioni n a
series of instructions such as witten in a subset of ECMAScript, and, in
certai B i RSk ahi/eNSessaRRoRponenth ettt writidhén Xdtuctedelefidtioreibigndgeo
bui | di ng conponent applications is also provided. The nmethod conpri ses

steps of gr&ak i, Sl aTHERERARRMAPpliERES bl WIrtHd ciifhe Rotiloaronpmpeasent s, and
creating nmessage conponents. The data, presentation, and nessage conponents

can be W ifik@nohBing soiids\6¢ indRelord@hidh s irften Inangbees FOMAS@ipt, XM, in Bheinnet hod
further conprises tying together the data, presentation, and nessage

conponent. §, Wik fd Q¥ SRNBQASNHES XML Edd8NA iR ISEblilightembaRgtiage such as
ECMAScri pt or a subset of ECMAScript. 15A nethod of interacting with a

. schem- def| %Qtiﬁﬁgéql&%&xdﬂ. FRITBIRR coflNdeE RerR\4 Eredind Ahi@bKpdnentR eRinte d
herein. Thé nmethod corprises the steps of: receiving a request network
messagg, fof.e3hanld, p&&gﬁ%ma&{g%és&ge Qﬁ}(ﬁ&ﬁ&&. rheaSE pMkaRLA nd RessAlRVi Ce;
sendi ng i F'response to the request networK nmessage a conponent application
program i ncl udi n lural i. : j sa¢l. 18k nichpa demeenent s
havi ng desCrPptor s?%é%péréré%élé%xiﬂ’tﬁjcg&%@ g@?ﬁ%%%gug%%uﬂﬁsl on 20 In{:nguage and a
second set of .the.co nent ej r i8S i ructions,
SRR S e Sl e R &%%%gsagéc&@ﬁéﬂtmﬂ%ﬂm

onrtigure pr ovi si oni ng a runtinme environnment

O oot o e e 5y e R TR AR S S =R P B & ASuROBPRCRDIsAPP! | ot on

15 4 A method of interacting with a schema-defined service by a terminal device over a
network is provided herein. The method comprises the steps of: recejving a request network
message for establishing communication between the service and the device; sending in response _
to the request network message a component application program including a plurality of
components, 2 first set of the components having descriptors expressed in a structured definition.

20  language andra second set of the components being expressed as a series of instructions, the
components being configured for provisioning by a runtime environment of the device to

produce an executable version of the component application program configuring the device as a
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client of the service; wherein execution of the executable version provides
for a subsequent  exchange of information over the network between the
service and the device. A term nal device configured for interacting
over a network with a schema based service 5 using an executabl e version of
a conponent application programincluding a plurality of conponents is
further disclosed. The device conprises; a device infrastructure for
operating the device including a processor and an associated nenory for
execut i Ng,fhEoreReAEHARDIBordS Bfdcttibn ofl the Secutablt esrfiacprocidesfbesubsequdne devi ce
infrastructure having an input device and an out put device configured for
communi cagy, RPa Wt f RS ARG UL SRRor BitwEdIThe Rr@tandihk dedemnect i on i nterface
coupled to 1e device infrastructure and configured for conmunicating with
the network; and a runtine environnment for coordinating execution of the
execut abl e version for configuring the device as a client of the service,

the runtime eylrONRR: SRRENBYFS thidRfin dg&teea At @ ithiatsBhehafbhde8 kersies of t he
conponent s having descriptors expressed in a structured definition | anguage

and a 5 using an executable version of a component application program including a plurality of

comﬁonﬁnts is further disclosed. The device comprises; a device infrastructure for operating the
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 network connecﬁon interface

10 coupled to the device infrastructure and configured for communicating with the network; and a
runtime environment for coordinating execution of the executabls version for configuring the
device as a client of the service, the runtime environment configured for interaction with a first
set of the components having descripltors expressed in a structured definition language and a
second set of the components being expressed as a series of insiructions; wherein the execution

15  of the executable version provides for a subsequent exchange of information over the network

between the service and the device.

A computer program product for configuring a terminal device for interacting over a
networl with a schema-based service using an executable version of a component application
20 including a plurality of components is also provided. The computer program product comprises:
a computer readable medium; a runtime environment module stored on the computer readable

medium for coordinating execution of the executable version for configuring the device asa
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second set of the conmponents being expressed as a series of instructions;
wherein the execution 15 of the executabl eyersion provides for a subsequent
exchange of information over the network between the service and the
device. A conputer program product for configuring a term nal device for
interacting over a network with a schenma-based service using an executabl e
versi on of a conponent application 20 including a plurality of conponents
is also provided. The conputer program product conprises; a conputer
readabl e mhetit ufithe serviem the mentiorevenviommsnt copfighmaddoninigrastipronith hirsiseial ficer
readabl e medi um for coordinating execution of the executable version for
conf i gur i REmpdiendamitadeasiptors eipressetl i stupiured definitdan langhegerande pavendesitAfr onnent
configured for interaction with a first set of the conmponents having

descri pt onhfe @¥poRESEEing Bxmesstd s atat df Digthictiis] wherdintigeaguticnnd e second set
of the conmponents being expressed as a Series of instructions; wherein the
execut i on RfcutBR vexpa pialieeiove stisamenteashniesf informatiaudyseieasivoisbetvasige  of

i nformation over the network between 5 the service and the device. hi
addi ti @n, R SEMRangiRke@ty ed for providing a schema-based service for
interacting wwth a termnal device over a network is disclosed. The server
conprises: a network interface for receiving a request network nessage to
est abl i sh communi cati on between the service and the 10 device; a conponent
application pEOgfich GOERECnEQrédBr fEVidRE & sihbin@bhded sertioy fob Mbekictigs with 2
response to the request network nessage, the conponent application program

i ncl udi ng a8l Hadild Mef neGRiTR ANBRIo3ed. ahb bdridr c&ififrised: a hbiofkdffeamefidrs havi ng
descriptors expressed In a structured definition | anguage and a second set

of the co r%ge@\ﬂﬂ 2re fﬂgctv?tﬁ? hgsagto 3 atitis® ShiBidation Bebldetl @lel softibe afd e
conponent s being configured for provisioning by a runtinme environnent of
the 10  device; a component application program coupled to the network interface for sending in
response to the request network message, the component application program inciuding a
plurality of cbmponents, a first set of the components having descriptors expressed in a
structured definition langnage 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
16  device to produce an executable version of the component application program configuring the

device as a client of the service; wherein execution of the executable version provides fora

subsequent exchange of information over the network between the service and the device.

A terminal device configured for inferacting over a network with a schema-based service
20  using an executable version of a component application program including a plurality of components
is also disclosed. The device comprises; an infrastructure means for operating the device to execute

the executable version; a user interface means coupled to the infrastructure means configured for
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15 device to produce an executable version of the conponent application
program configuring the device as a client of the service; wherein
execution of the executable version provides for a subsequent exchange of
information over the network between the service and the device. A term nal
device configured for interacting over a network with a schema-based
service 20 using an executable version of a conponent applicationprogram
including a plurality of conponents is also disclosed. The device

conpri ses eomuhinition stithtictexecatahie aersiohametwodr inteifrng coupted iethe dawice infrastmetiitee t he
execut abl e version; a user interface neans coupled to the infrastructure
nmeans confah@eeeikufsar for conmutbatiag ivdth the tretwtorle 208 @cuttithé excems HF cogrdinatingt wor k
interface coupled to the device infrastructure and configured for

comuni catekgtidd dMhd drecunblewsrssion f@ranfiputingihe devicresardiehiof the savids, fmtrantigne
execution of the executable version for configuring the device as a client
of the serydaffoontiiBed MfihicBtiBATS: faREtioptE asngoents Mvies Astripders sMptdwsedirfa r st
set of the conponents having descriptors expressed in a 5 structured

defi ni t5 ong|,angeasmididadusRcRAd sehd S of fhe conmaneris: dpiengd expseissetl as a
series of instructions; wherein the execution of the executable version

provi des - fioh. 2y SERIRHUIERE R%A1A BE8e ScaitdbidVerRinipesviday fF a fubseqieh withéngbef ween
the service and the device. 10 BRI EF DESCRI PTI OF THE DRAW NGS These and

o her f te?tiwoﬁﬁat%'oberteﬁe%fwormaﬁeanwge% ahdie A8vide! | Owi ng “det ai | ed
escription

10 BRIEF DESCRIPTION OF THE DRAWINGS

These and other features will become more appatent in the following detailed description

in which reference is made to the appended drawings wherein:

Figure 1 is a block diagram of a network system,;
15 Figure 2 is a block diagram of a generic terminal device of Figure 1;
Figure 3 is a block diagram of a component framework of the device of Figure 2;
Figure 4 is a block diagram of a component application program of Figure 2;
Figure 4a shows a representative application packaging and hosting model for the system
of Figu.re- 1;
20 Figure 4b is 2 model of a client runtime of the device of Figure 1;
Figure 5 is a flowchart iilustrating a method of building the wireless component
application of Figure 4;
Figure 6 is a flowchart of a method for communicating between the device and a schema
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in which reference is nade to the appended drawi ngs wherein: Figure 1 is a
bl ock di agram of a network system 15Figure 2 is a block diagramof a
generic termnal device of Figure 1; Figure 3 is a block diagramof a
conmponent framework of the device of Figure 2; Figure 4 is a block diagram
-of a conponent application programof Figure 2; Figure 4a shows a
representative application packagi ng and hosti ng nodel for the system of
Figure 1, 20Figure 4b is a nodel of a client runtime of the device of
Figure 1; Fi gudsfinGd sesviee dfFgmesHart illustrating a nethod of building the

wi rel ess conponent application of Figure 4, Figure 6 is a flowhart of a
met hod for conBignieGahowpnizatmgemethhéofimpleorntingdhecoswheshappliedtiphpggdr vi ce

of Figure-1;
~ ofFigure 4;
Figure 8 shows a further example method of implementing the component application
5 program of Figure 4; and

Figure 9 is a block diagram of a further exarple of the device of Figure 1.

DESCRIPTION
Network Sysiem

10 Referring to Figure 1, a network system 10 comprises a plurality of generic terminal
devices 100 for interacting with one or more generic schema defined services provided by a
network server 106, viaa cc;upled Wide Area Network (WAN) 104 such as but not limited to the
Internet. These genetic terminal devices 100 can be such as but not limited to personal
computers 116, wireless devices 101, PDAs, self-service Iriosks and the like. The generic

46  services provided by the server 106 can be Web Services and/or other services such as but not
Jimited to SQL Databases, IDL-based CORBA and RMIUTIOP systems, Legacy Databases, J2EE,
SAP RFCs, and COM/DCOM components. Further, the system 10 can also have a gateway
server 112 for connecting the desktop terminals 116 via a Local Area Network (LAN) 114 to the
server 106. Further, the system 10 an also have a wireless network 102 for connecting the

20  wireless devices 101 to the WAN 104, Itis recognized that other devices and computers (not
shown) could be connected to the web server 106 via the WAN 104 and associated networks

other than as shown in Figure 1. The generic terminal devices 100, wireless devices 101 and
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Figure 7 shows an exanpl e nethod of inplenmenting the conponent application
program of Figure 4; Figure 8 shows a further exanple nethod of

i npl enenting the conponent application 5programof Figure 4; and Figure 9
is a block diagramof a further exanple of the device of Figure 1.
DESCRI PTI ON Network System 10Referring to Figure 1, a network system 10
conprises a plurality of generic term nal devices 100 for interacting with
one or nore generic schema defined services provided by a network server
106, Vi a pesousbbaubutsidH 6Araiwrditrueleicedt\anthe d@dces ifhforithe bale ofrimplidityi t ed t o
the Internet. These genetic term nal devices 100 can be such as but not
limted tovgeesdnrairecelagud for ke l6wingideseliptn of theispstan 1) Tor tR[R4lss ofsel f - servi ce
ki osks and the |ike. The generic .15 services provided by the server 106 can
be Web SersithlieRy. aiichiever, Glisvetogaizedhatethes pambrieshéng defioed deivides ehldte SQL

Dat abases, |DL-based CORBA and RM/ 110P systens, Legacy Dat abases, 32EE,

SAP RFCs, samsittddhiDeOVES saeR gndaired- Futthe) the fidteorky HI2e 104] 01 20 thealstem have a
gateway server 112 for connecting the desktop termnals 116 via a Local

Area Nef Wofi hérefhd} vd feforted td AGhesRIWEE 1040 for tHesleRE Bimplibigy. Syst em 10 an al so
have a wirel ess network 102 for connecting the 20 wirel ess devices 101 to

the WAN 104. It is recognized that other devices and conputers (not shown)
coul d be connected to the web server 106 via the WAN 104 and associ at ed

net wor ks ot her Raa@mgﬁgamwgdral il eG4t i8es1100 TRRNGOME Fdobive REMRAspsiRY I ces 100,
W rel ess devices 101 and

messages 105, respectively, when in communication with the web services of the server 106.
The devices 100 can operate as web clients of the web serv.ices by using the requests/response
10  messages 105 in the form of message header information and associated data content, for
example requesting and receiving product pricing and availability from an on-line merchant.
The web service is an example of a system with which client applioation programs 302 (see
Figure 2) on the communication devices 100 interact via the wireless network 104 in order to
provide uiility to users of the 'cormnunication devices 100. The messages 105 sent between the
15  comununication devices 100 and the web service could traverse a message-map servics (not
shown) which converts the messages 105 between the differing formats used by the devices 100

and the web service.

For satisfying the appropriate requests/response messages 105, the web server 106 can
20 communicate with an application server 110 through various protocols (such as but not limited
to HT'TP and component API) for exposing relevant business logic (methods) o client

application programs 302 (see Figure 2) once provisioned on the devices 100. The application
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personal conputers 116 are hereafter referred to as the devices 100 for the
sake of sinplicity. Wb services are selected for the follow ng description
of the system 10, for the sake of sinplicity. However, it is recognized
that ot her generic schema defined services could be substituted for the web
services, if desired. Further, the networks 102, 104, 112 of the system 10
5 wll hereafter be referred to as the network 104, for the sake of
sinplicity. Referring again to Figure 1, the devices 100 transmt and
recei ve r aguesdtls tancdponseiniisswpeyerli8 soffveasp surhithat fhe webjsesveril @6 eeo®auni cat i on
with the web services-of the server 106. The devices 100 can operate as web
cli ents ofcotsdiizradeluviserofitleapplivatiosiengr 1 19e Thespplisttion pregpon §62 dthadsvisages 105
in the-form of message header information and associ ated data content, for
exanpl e r gQuesdise the dugnasegic\or the apylioationtserperiicd signilamyioawliing abithod gn ér om an
on-line nerchant. The web service is an exanple of a systemw th which
client appiyjeeibt Ofim@iot)l TeRTecdHizdl siee the el sppHation piopemcI@watbecat i on devi ces
100 interact via the wireless network 104 in order to provide utility to
users ¢f tdaembedBinpioadliPrlMiey toBSapbGthtiod SeverBHS dgefh 3meepnts 108visaen t he
15 conmuni cation devices 100 and the web service could traverse a

nMessage- MRwwAE VA4S 8irdcAPlo 1B E8MELs YOOI Gfis fehdeédofnitdiehaRedadas 100&nbet ween t he
differing formats used by the devices 100 and the web service. For

sat i sfyi NG, thenARE R bhedEnsre B Srfhd RBRANSESoIRESPERA I RIvels 20 iglheser ver
106 can 20 conmunicate with an application server 110 through various

i 80t 0 ddFHeLP1 ANPuR PUBRRRED Lol ko ;8T €Xposi ng

protocol s (auel @8 BUE altechdniBe ; (
rel evant business 1 ogic (nethods) to client application programs 302 (see
Figure 2) onge Bt Qwies 1908 @5y tyhRsas Ik 6RE soAs 1051 aaped i cat i on
10 |
Server Environment

Referring to Figure 1, the web server 106 provides information messages 105 which are
uscd by the client application programs 302 (see Figure 2) on the devices 100. Alternatively, or
in addition, the web server 106 may receive and use the information messages 105 provided by

15  the client application programs 302 executed on the devices 100, or perform tasks on behalf of
client application programs 302 executed on the devices 100. The web service can be defined as
a software service of the web server 106, which can implement an interface such as expressed
using Web Services Description Language (WSDL) registered in Universal Discovery
Description and Integration (UDDI) in 2 web services registry, and can communicate through

20  messages 105 with client devices 100 by being exposed over the network 104 through an
appropriate protocol such as the Simple Object A(;cess Protocol (SOAP). In some

implementations, SOAP is a specification that defines the XML format for the messages 105,
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sewer 110 can al so contain the web server 106 software, such that the web
server 106 can be considered a subset of the application server 110. The
application prograns 302 of the device 100 can use the business | ogic of
the application server 110 simlarly to calling a nethod on an object (or a
function). It is recognized that the client application program 302 can be
5 downl oaded/ upl oaded in relation to the application server 110, through

t he nessages 105 via the network 104, directly to the devices 100. It is
further rewbglingzee!tfedXdL dagrhent snciped i SOAFRipmpisc Other partsief 88APor nor e
web servers 106 and associ ated application servers 110 via the networks
104. |1t i spaifybow scopmicatguogriva dats heXbi@and bew 08¢ EGAP o dxRetateBiobsdursoupl ed
to the application servers 110, thereby bypassing the web servers 106, if
desired. I1RISRPEr THeeviptiomalpats of SOAP Refuwsed to mgplemer® RYCrstyld applidationsatheser ver
106 provides information nessages 105 which are used by the client

appl i cat i yEQATOGHRRENGEEZe ( Se@ntairgey scalblofindtion, aléd thepammdBe.to fdss trthat i vel vy,
or in addition, the web server 106 may receive and use the information
messages kit Qv ieiefbnbite tBent ferice|10@ AR P piried06 phumprbgraBse30Rsagx £Ut ed on
t he devices 100, or performtasks on behalf of client application prograns

302 executyth RereblB ofBY bfRsted flctiohh SQVabalSEupptis dodmmelstyledppiiesions a
software service of the web server 106, which can inplenment an interface

such as expRSHEEIONB e }E5 61 WidohE 2FIa8C 4 WML EBcrnRAY YR AL \0PEbnal egifst er ed
in Universal D scovery Description and Integration (UDDI) in a web services

registry, @hdp §aReCRITMMD Rl (Y R4, XRS5 RE 8OALGRpMInkitatonk SfpboleVi ces
100 by bei ng exposed over the network 104 through an appropriate protocol

such as th@sﬁcﬂﬁc@gﬁ%n ; PGPSRl Wrotb SRR terratived) R Wl RLORBALAL | ONs,

SOAP i s a spect at defines the XML format for the nessages 105,

i ncl udjng ﬁﬁ‘jlsﬂ Kb &M ation Iroﬂﬂgﬁ,'}ﬁesgdgg b @50 Hndid) and A Bk RIERL e O her

parts of specity how to represent programdata as XM. and "how to use
SCAP to do - (ald (A d §eyRptional parts of SOAP are
used to i&%ﬁ%ﬁ%&?lﬁﬁﬁﬁggy ecappg?%%FEOn§m%ﬂ§re a SOAP request nessage 105
containing a callable function, and the paraneters to pass to the

In geherél, web services come as a replacement for legacy Browser-based and Client-
Server TCP/IP comnected infrastructure and applications. Originally started as a generic machine-
15  to-machine (M2M) communication protocol, web services are becoming a standard for any
service-to-service (S28) or service to consumer (S2C) communications. Based on a set of
standard protocols (e.g. WSDL, SOAP, UDDI), web services can provide a platform neutral
communication pipe, for example XMl -based, that can suijport synchi'onous and/or
asynchronous communication messages 105, The system 10 of Figure 1 relates preferably to the
20 S2C model and deals with the consumer of the web service operating from some generic terminal
device 100. Accordingly, the services supplied by the server 106 are utilized by the user of the

devices 100 over the network 104,
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5 function, is sent fromthe client device 100, and the server 106 returns
the response nessage 105 with the results of the executed function. SOAP

al so supports docunent style applications where the SOAP nessage 105 is a
wr apper around an XML docunent. A further optional part of SOAP defines the
HTTP binding (i.e. header), whereas sonme SOAP i npl enentations support NMSMQ
M) Series, SMIP, or TCP/IP transport protocols. Alternatively, the web
service may 10 use other known communi cati on protocols, nessage 105
formats, and the interface may be expressed in other web services | anguages
t han descri bed above. In general, web services cone as a repl acenent
for | egacyriBaomearonbaaed and Client-Server TCP/I P connected infrastructure
and applications. Oiginally started as a generic machine- 15 to-nmachine
(M2M comuni CRbfRMg RS Bib@e Q) the udiposet wiptiesioas $)2heciomimitedvis thame@avotk f or any
service-to-service ?525) or service to consuner (S2C). communi cations. Based

on a set Qb4 siABERE thidk RERAHINTod(R 200 oMERivice HBARMmCHIRNIDY of the ded@rDces can,
provi de a platform neutral conmunication pipe, for exanple XM.-based, that

can SURPOTAjeSAGE, ARQdmpanel HPHAEHRG0R @A Usloadudisni seidl comestizaseiséB 105. The
system 10 of Figure 1 relates preferably to the 20 52C nodel and deals with

the consu s B 2 VR R SREMIEResO Rl Aok £yeiinS O BRBER.I1 U} er m nal devi ce
100. Acco?ﬁ#%b 3,’tﬁe serv%%es supplied by the server 106 are utilized by

the user %{%étﬁ%ﬁﬁ\(ﬁog@&tv%@%lﬁy RhdddRtNRS NRcK 138 dhe colebdrRitapFiRdiisrRI30E tdn

Ref erring gure conponent applications 302 are transmtted via

the network e}{gcétll&egﬁg Sicc&?ﬁ%grgi ARwAl TR BA YheMRHW B0 2ot onferd @ cofiponent

i nfrastructure evi ce 100.

applications 302 into native code, which is executed by a processor 208 in the device

10 infrastructure 204. Alternatively, the component applications 302 may be executed as native
code or interpreted by another software module or operating system on the device 100. Inany
event, the component applications 302 are run in a terminal runtime environment provided by the

device 100,

15 ‘ Referring again to Figure 1, the client runtime environment provided by the devices 100
can be confipured to make the devices 100 operate as web clients of the web services (of the web
server 106). It is recognized that the client runtime environment can also make the devices 100
clients of any other generic schema-defined services supplied by the server 106. The client
runtime environment of the devices 100 is preferably capable of generating, hosting and

20  executing the client application programs 302 (which are in the form of component applications
_ see Figure 4 and description herein below) on the device 100. Fuxther, specific functions of the

client runtime environment can include such as but not limited to support for language,
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5 Alternatively, the conponent applications 302 may be | oaded via a serial
connection, a USB connections, or a short-range w rel ess conmuni cation
system such as IR 802.11(x) BluetoothTM (not shown). Once | oaded onto the
devi ce 100, the conmponent applications 302 can be executed by a, conponent
framewor k 206 on the device 100, which converts the conponent applications
302 into native code, which is executed by a processor 208 in the device 10
infrastructure 204. Alternatively, the conponent applications 302 nay be
execut ed asordiattingananooipalincationt metyparking anapgecmauitaf data dering Wit ewertiehst e or
operating systemon the device 100. In any event, the conponent

appl i cat i @nsdidethgarephics n amowiputt deviderndithe dervicds (180 syd\providimgeastesploeiechbiecby t he
device 100. 15Referring again to Figure 1, the client runtinme enviroment
provi ded hyiefitbieclsieasizné suphOfing Alvs/Heratesn Ekguplexh{ the mre eptieondents ces 100
operate as web clients of the web services (of the web server 106). It is
recogni zedmplamkntbdisy Bt H@Mdes 100dah ireludasuch et pot lindted & Ganmekiemtinge devi ces
100 clients of any other generic schema-defined services supplied by the
server sl0GunERe (CLR)BYMictosdfi i JerRuhBneEftiropehtiRTI@yiSaeMickOsteras.pr ef er abl y
capabl e of generating, hosting and 20 executing the client application
prograns 302 (which are in the formof conponent applications - see Figure
4 and description herein below) on the device 100. Further, specific

functions of thge Glh@Atkts dnfRorRitM JrARRAbsCA0 p}efb@albwspls@mﬁm lhed@STldMikg NOt
limted to support for |anguage, coordinating nenory allocation,

net wor ki NGy, s RRAGGIERR MmO Rt Sk eBitid\brdidriPoPiRE Eltnt B ScaticPSloflRaBIN@edr aphi Cs
on an output device of the devices 100 and provi ding access to core object

oriented cﬁigﬁié%gfﬁﬂqswggﬁ{ﬁitéagmfi les/libraries. Exanples of the runtine

envi r onnent enente y the devices 100 can include such as but not

limteg,to Co %@%@%@3@&%&@%@?&& midadds LR At wanshianar Rent i me

Envi ronnent (| Cros
web server 106 or mnessages 105 to any other generic schema defined services connected via the

network 104 to the devices 100;
provide data input capabilities by the user on an input device of the devices 100 to supply
data parts for Web Services’ outgoing messages 105 (messagss to the service) of the web server
15 106;
provide data presentation or output capabilities for Web Services” response messages 105
(incoming messages) or uncorrelated notifications of the web server 106 on the output device;
provide data storage services to maintain local client data in the memory module 210 (see
Figure 2) of the device 100; and
20 provide an execution environment for a scripting language for coordinating operation of
the application components 400, 402, 404, 406 (see Figure 4} of the client application programs

302,
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The term nal runtinme environnent of the devices 100 preferably supports the
follow ng basic functions for the resident executable versions of the
client application prograns 302 (see Figure 2), such as but not limted to:
10provi de a comruni cations capability to send nessages 105 to the Wb
Services of the web server 106 or nessages 105 to any other generic schema
defined services connected via the network 104 to the devices 100;

provi de data i nput capabilities by the user on an input device of the
devices 100 to supply data parts for Wb Services' outgoing nessages 105
(messages to the service) of the web server 15106; provi de data

present ati on ORefrhPHFigREANMahd 4 thelctient YlimB¢fo exmmple pravijed hptkemessages 105
(i ncom ng nmessages) or uncorrelated notifications of the web server 106 on

t he out pu tcmggdﬁieﬁ@eamework M6 PMhdiehaiasiadaticontaiged meliedoasncndi0ipd 02t Aidnddéocal
client data 1n the nenory nodul e 210 (see Figure 2) of the device 100; and

20provi de jafhiexEe G O Buikid Yid RBdHRBle VeRionaf 0 bpichilg prargus@onfierdevice
coordi nating operation of the application conponents 400, 402, 404, 406

(see Figgungg4), agﬁ 2 éllﬂ:‘ﬁti&l dcRiinePRY | R bkl HREI 84 o dpdationBeh @l iferglitn
Figures 2, 4 an 3 , the client runtinme (for exanple provided by the

Zggpozgzt VL1, 2063d A0Sk ebilion B P6tadath- K001 kbdiaeh. | With e téepienent 400,

based native execution model the runtime hosts data, message, and screen templates 500 pre-
built on the device 100 using the native code. When the application program 302 definition is
loaded, the client environment provided by the component framework 206 fills the templates 500

10  with metadata-defined parameters from the components 400, 402, 404 and builds the executable
client application program 302 in the native format. The workflow script (for example
ECMAScript) of the workflow component 406 could be either converted to native code or
executed using an appropriate script interpreter 502 (e.g., BCMAScript Interpreter ) to a native
code redirector 504, where the redirector 504 interprets calls to the scripting 1anguage into

15  operations on native components through a native runtime engine 506. With the metadata-based
execution, the Tuntime environment of the component framework 206 either keeps component
400, 402, 404, 406 definitions in XML (for example), which are parsed during execution time or
uses native representation of XML (for example) nodes. During execution, the native runtime
engine 506 operates on definitions of the components 400, 402, 404, 406 rather than on native

20  component entities. It is recognized that the template based approach can be more performance
efficient over the metadata;, based execution, but can require a more sophisticated execution

environment and more Memory resources.
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definitions and the builds the executable version of the application
program 302 on the device 5 100, via an application container 300. For
exanple, there are two operational nodels for client runtine:

t enpl at e- based native execution and net adat a- based execution. Wth the

t enpl at e- based native execution nodel the runtinme hosts data, nessage, and
screen tenplates 500 prebuilt on the device 100 using the native code. Wen
t he application program 302 definition is |oaded, the client environnent
provi ded by the conponent franmework 206 fills the tenplates 500 with

nmet adat a- def i ned paraneters fromthe conponents 400, 402, 404 and builds

the executabl epglignt ok C@dat RAnRAIHRMY RAkntiind Hdviaad dn\tedtRE FRthe The
wor kf | ow scri pt ( or exanple ECMAScript) of the workfl ow conponent 406

coul d be ej. t i ; : i ropriate
%h&rﬂ%h%?cﬁ\é@%&g?z&s 5,9,2 %@%ﬁggﬂm&w e @6 pidedsBid 208 aRPPT 0P

script interpr Interpreter) to a native -code

lf gﬁig[]ggteoiraﬁsggétfg%@eg@;g%ﬁ%n{ Sofll dHL Aotk HOR! RESh GBI Tobfedt NE SCT I pLi ng

ons on native conponents through a native runtine
the. Coporerart sRTsmeoa-di PR S BB bRl iuR de B R Bt ©
o Uses ndPFOEFEBPLEIR HEr B S 2Pt i EREnS eyt R E R, o T
component Selomg e sapimeng o 3 264 01 BRI RyB O et Rt s,
g e bt e ) iy
Thr ef or o i (A0 ORE BEEHR HIl P EE R R s EREERR G0 s an
interface for the client a&glication prograns 3Q2 to the device 100

f unct i Bhal Feydgyiiecoppensa WS 20on e BSEFRAIVYE operating system of the

device infrastructure 204. The runti ne environnent

Communication Device
Referring to again to Figure 2, the devices 100 are devices such as but not limited to
mobile telephones, PDAs, two-way pagers or dual-mode communication devices (see Figure 9).
15  The devices 100 include a network connection interface 200, such as a wireless transceiver or a
wired network interface card or a modem, coupled via connection 218 to a device infrastructurs
204. The connection interface 200 is connectable during operation of tﬁe devices 100 to the
networlk 104, such as to the wireless network 102 by wireless links (e.g., RF, IR, efc.), which
enables the devices 100 to communicate with each other and with external systems (such as the
20  web server 106) via the networlk.104 and to coordinate the requesis/response messages 105
between the client application programs 302 and the servers 106, 110 (see Figure 1). The

network104 supports the transmission of data in the requests/response messages 105 between
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5 preferably supplies a controlled, secure and stable environnent on the
devi ce 100, in which the conponent application prograns 302 execute. The
runtime environnment provisions the definitions of the conponents 400, 402,
404, 406 to create the actual web client specific for each respective
device infrastructure 204 of the devices 100. It is recognized for the sake
of sinplicity that the follow ng description hereafter will refer to the
client runtinme environment being 10 provided by the conponent franework
206, as apevioss il dkteaial ystelte Whidh Roddnostidden ihe ctwork 10ReTier etwagk LG mgai n t o
Figure 2, the devices 100 are devices such as but not limted to nobile

t el ephonegq B v oM@ RAGR f5r teleplbaballsBetec@ahednicentooand deveces (see
Figure 9). 15 The devices 100 include a network connection interface 200,

such as aychalsfntal RMRGRIWEE 104, Lwitled datd @bivaiidsioh RicdicbPeag be aded bpthea
nodem coupled via connection 218 to a device infrastructure 204. The

connect i O%dei%&sedek@&ﬁl@ﬁ&chﬁs&RH&Q&%&E&@DQWA@Q}PMr@Dm of the devices 100
to the networ such as to the wirel ess network 102 by wireless |inks
(e.qg. IR, etc.), winch enables the devices 100 to conmunicate with
each o?her and with external systens (such as the 20 web server 106) via

the network 10g.@nd,t L0uF A2 HAIAE dtea@esﬁ@gaeéﬁa% b S8R S B RBSAEERd H0fe

bet ween the cli on 'prograns 302 and the servers 10 110 (see

egucsts! ldgghelﬁﬁe %kaafb?%g&g&?ﬁzh%&l evi ces an nflendial théhsExhe

request s/ nmessages ext erna systens, whi ch

{ t i
22%?2:5@% ac]eg?i ‘gegﬁ\(l)\ﬁe ca?ﬁser;bggﬁtv%ehﬁgﬁ&%ew ce]\'(uﬂié gggn evi c\e/gI \(/:\El ch
t | k,104. |

g;eugéde[)@(%ﬂ? i B %ﬁg“ﬁmﬁ“ b4 EERE Em b AT b 3BRERLO O, oo
GPRS t 2 h
a use%rol ntBF¥ a&é@ LS@Z“"'E ?e} W pa?lf?gakege]gl cgsgr??l %%cfé ruc %}regﬁ%béggmﬂwo e

connection 222, to interact. with.a user hown ce 202
i ncl udes GABAEY bWF%aﬁfg%‘i‘seﬁ AR A HeRAS fY Ogﬁ@ﬁy @%8 hmF’Hm % %gﬁ%?QI\ERTY
Egg?ogL? p l}g e&%lzgg 18 Glal‘lp'][.olgfg‘dc&y ee Esler Q esée)éicg ?00 to coor%naté th% l‘éHu(e:StS%QSQJ%HS% an d t h €

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.

18

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

infrastructure 204. The device infrastracture 204 includes the computer processor 208 and the
associated memory module 210, The computer processor 208 manipulates the operation of the
network interface 200, the user interface 202 and the con-aponent framework 206 of the

20  communication device 100 by executing related instructions, which are provided by an operating
systenn and client application programs 302 located in the memory module 210, Furth('ar, itis

recognized that the device infrastructure 204 can include 2 computer readable storage medium
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10 such as an LCD screen display and/or a speaker. If the screen is touch
sensitive, then the display can al so be used as the user input device as
controlled by the device infrastructure 204. The user interface 202 is
enpl oyed by the user of the device 100 to coordi nate the requests/response
nmessage nessages 105 over the system 10 (see Figure 1) as enployed by
client application prograns 302 of a conponent franmework 206, further
descri bed bel ow. 15 Referring again to Figure 2, operation of the
devi ce 1084 ®uSBRR Bslrhdksidn 20y proiding frsasdionicib thegrad@stor ahi¥er Bdaddmpdate
infrastructure 204 includes the conputer processor 208 and the associ ated
menmory nogideadiiod bR U RIthhOERS §RAI2OR). IMe cpupidreadiiemedienald on of
the network 1nterface 200, the user interface 202 and t he conponent

fr amewor M&Qﬁd%e_ 20 B AP BRI RALOR, KAV exd@ldunlycmegistic digs| Bhgictl

i nstructions, ich are provided by an operating systemand client

app! | cat | g 0y AGHOUAALmb @GRS ob ODIDHED MROME ool Bilioey A8, Infdel 485, ol 1 1

recogni ze vice I nfrastructure 204 can include a conputer

readable %Bﬂg@%%?ﬁgﬁﬂé Hikudbda &Qy%}(e%ﬂe tRmldRE SREIPGES 30PpyARBetfcObasbte ol NY

i nstructions e processor and/or to |oad/update client application

progr ams g% il Lh& dgfggerr%s% rp@&&l,' o?sRééﬁprgs'tagd RISy e@daPloe rmehigBe 212 can

i ncl ude h war e “an war e by way of" exanpl e only, -magnetic

o U R LA R SRR,

menory ca [ er read € medi um 212 may take the
formof .a.smal.l. di sk, floppy diskette, cassette, hard disk drive, solid
state mendt§P OLor RAM provided in the memory nodul e 210. It should be

noted that the above |isted exanple conputer readable nediuns 212 can be
used either alone or in conbination. 10 Conponent Framework of Device
Referring again tao Figur ‘ﬁ t he conponent franework 206 of the device 100
is coulf ed:‘t“&l’“c“ﬁ'é“ﬁé@gﬁ’@ﬁﬁ Mt r uct ure 204 by the connection 220. The

oL s R SO, 02 A000k S PR Bl D prmape
executing tg ?h% d%\lrii::ee irrlla%tas?r?lgtluxie%%g 5339 tr1]16 ggn% rtlaonnEZ& O%heg t‘:’]\.{giltcnr;ntlaﬁgeeenivirl]onmnelt Tfhg rm of
device 100 is provided by the component framework 206, and is preferably capable of
generating, hosting and executing the client application programs 302 {which are in _the form of
15  component applications — see below) from meta-data definitions. Therefore, component
framework 206 provides the native client runtime environment for ths;: client apﬁ]ication
programs 302 and is an interface to the device 100 fanctionality of the processor 208 and
associated éperating system of the device infrastructure 204. The component framework 206
provides the runtime environment by preferably supplying a controlled, secure and stable
20  environment on the device 100, in which the component application programs 302 execuie in an

application container 300, for example. 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

-16 -



15 conponent applications - see below) from neta-data definitions

Theref ore, conponent framework 206 provides the native client runtine
environnment for the client application prograns 302 and is an interface to
t he device 100 functionality of the processor 208 and associ ated operating
system of the device infrastructure 204. The conponent framework 206

provi des the runtinme environnent by preferably supplying a controll ed,
secure and stable 20 environnent on the device 100, in which the conponent
appl i cat i giRsdasOgetadna dihanaedgeel(Sn- sanFigwp ) awtforompdaimg e rqeeseation dfor
exanpl e. The application container 300 can be referred to as a smart host
cont ai ner feQetd-Bes &ltheRtmepRiddglBRILON program 302, and can be responsible
for analyzing - nessage neta-data (of the nessages 105 - see Figure 1) and
for updating the representation of the neta-data in the nmenory nodul e 210.
Referring to Figure 3, the conmponent framework 206 can be used to execute
the client S5 aRpHdHStd PBuRBOME ifHo&e Fhfietedik 866 BN DRV GRS the Blient

applications) within thé term nal runtine environnent and can support

access gt o gﬁﬁga‘cﬁﬁ{ PhoE SRR (@lch Q@ Berl 08 IMRDpp BNBES) %tRin e @SSO AnAkEd,

applicati ervers 110 (see Figure I), via the request/response nessages

105, The %ﬁmm%g&nggmt Jur RBosPlo0PEATRiGBLATRIH 8 vRRLIVAL AR | cal | ons

whi ch are execut conmponent framework 206. The conponent framework

200 cr eat Skt BRRLL AL, ER0 Ak, 0300 Lotsraghscomanenss. 480, 102

404, 406 (See Hi cat’ion program 302, each tine that the
conponent applicati . [ ¢ i S, . . i L i ner
300 1 oads PRECIEHBERAHPA AR Thny SRS pr R Era Elch B e BTLR. 02

h
e

%’?}/%Og‘gg&‘ \TA@% onen

the comporbhee FhushaB et B6LE02 R0 R Qo

and can create n

devi ce i nfPEEPHY
%lin

S 2 e B apRan

ocihet N the

ore provides

R ARPE U RO e

t he coﬁbo act

for each respectjve device i.nfrastructure 204 of .the copnunicat i devi ces

100, 116, THRS g CHEPET BBCAPRRIeRE T prstrelan TR EERs Rukfiedth {Ch: Fon

302 A e ERb e /R05E, 408 48 3¢ R StARR p Xl TR AMR bR PR ecut on
code which is executed by the processor 208 in the device infrastructure 204. The component

framework 206 therefore provides the host application containers 300 for provisioning the

15

definitions of the components 400, 402, 404, 406 to create the actual web client specific for each
respective device infrastructure 204 of the communication devices 100,116. The application
container can provision the component application 302 as per the template-based native
execution and metadata-based execution models as described above, -

20 Referring again to Figure 3, the component framework 206 can also provide framework

services 304 (a standard set of generic services) to the client application programs 302, in the

event certain services are not included as part of the components 400, 402, 404, 406 (see Figure
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20Referring again to Figure 3, the conponent franmework 206 can al so provide
framewor k services 304 (a standard set of generic services) to the client
application prograns 302, in the event certain services are not included as
part of the conponents 400, 402, 404, 406 (see Figure 4) or received as
separate conmponents (not shown) as part of the conponent application
program 302. The application program 302 has comruni cations 214 with the
application container 300, which coordinates conmunications 216 with the
framewor k 4? 6F ebeed a8Qfarata sompeasd (nof stewhy amemvof the senpones spBidationfordgiee
conponent framework 206 coordi nate comuni cations via the 5 connection 220
Wi th the dgyi eg dpphidafied progim3e2 BomAnaiontitnnl4withihe gdicdtion tdutainbe 900;
infrastructure 204, user Interface 202 and network interface 200 is

provi ded tyghidih@oidaRBbonaRRlitEshs 118 with Ggy feiwokbeficet Hiet, gepddelie f r anewor k
206. In addition, the client application prograns 302 can be suitably

virus-r esiq‘ Rlork sStvite@3d4NE tRRBinbSitht Biin KO Z6R66r8in@e QortAtiniCaHBhs @4 thand
val i date all access of the comunications 214, 216 of the conponent

framewgr k dp%&geca&h P0G Rt RE bRt AR Aekhdify REQH B 3R It IS

recogni zed that a portion of the operating systemof the device

| nf rastrughys I8 2D anf AR whANABERB 06 RPrARRY k@S éRAr cont ai ner
300. e g?%@%ééﬁgg?ﬁh%g&F%gJ?é 3, the.beIOM/dzgcribed conmponent s 400,

402, 404, 43@%@%@5&&#5% thgéoﬁggﬁen@ﬁahém bOY) TR EREHANLS Bitent HBEGion

provi si one onmuni cati on “devi ce 15 100, 116 are given access to the

def ned t of : i ' ; |l b &t i 300
Dy el 1o s Y13 S S8l Db BB AT T 2B LaeLR 300
but not i 'ga‘?cg glﬁ Srodg 6cé‘t%u%%éa%ﬁnssﬁﬁ"h%%f%Qgﬁxggongﬁt%ﬁ{émﬁc'z@@to%a‘ﬁbﬁ? 308,

a persiste , an access service provi si oni ng service

314 d tili Vi 316 . i i . i
S omnocts o s oyt ool Slith GO sl s SEHAGA b BlsSELMAE Sroril SRIAGT R

t | m 10, ] 1 ' i t )
g)énte ; P Zc eiS S&%%@%ﬁ%{b4ﬁ§eeﬁ§r{@%§§ et\s‘?f‘%gt%f%é]?%? Sé)ﬁggﬂr%%%ggg? i gn service

306) on behal f of the conponent applications 302. The presentation service
308 manages the representation of the conponent application prograns 302
as they are output .on the output devjce of. the user i see
Figure 2). The repasaiRdn P (6 DS CARHBYREOPHANRS #Qé,%é%%ﬁggé%’ .%Séét i on
progranms 302 to store . . . _ .

Figure 4) of the application program 302, once provisioned on the communication device

16 100,116 are given access to the predefined set of framework services 304 by tﬁe application
containets 300 of the component framework 206, The framewotk services 304 include such as
but no.t limited to 2 communication service 306, a presentation service 308, a persistence service
310, an access service 312, a provisioning service 314 and a wiility service 316. The
communication service 306 manages connectivity between.the component application programs

20 302 and the external system 10, such as the ﬁessages 105 and associated data sent/received in
respect to the web service (by the communication service 306) on behalf of the component

applications 302. The presentation service 308 manages the representation of the component
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data in the nenory nodule 210 (see Figure 2) of the device infrastructure
204. The access service 312 provides the conponent application prograns 302
access to other software 5 applications which are present on the

conmuni cati on device 100, 116. The provisioning service 314 nmanages the
provi si oning of software applications on the comrunication device 100, 116.
Application provisioning can include requesting and receiving new and
updat ed conponent application prograns 302, configuring component
appl i cat i eppliseiingrrecesad (B2 pothenare euipution theaquipubdayiogRf e vger @te;g@@e%@i(ﬁpe vi a
the network 104, nodifying the configuration of conponent 10 application
prograns FRrel)d Bepusisieace semige 3 Khallpiva thecompoelppplisgitn megriipni®Btogegns 302
and services. The utility service 316 is used to acconplish a variety of
comon t aslk@.in the alemasy meiufedifisegFigated) nkthe gayicatrifmsirichre 2. dbaseessi on of
strings to different formats. It is recognized that the framework services
304 of theeekelpGeEidsciE Wephoeat dDGcatianprbgrams 804 gbeest tomglar sofetard y to t he
conponent application progranms 302, which can include the services

descri Bed apfl@ugons Atich afeq@esbiit on theeomanpoatiatdedspl 00046, Tie povidordngseS302 can
have access to the functionality of the conmunication device 100 w t hout
having to ﬂlmasigia@mebfowsﬂsmgepmmpmmmme caffuitation ded@vioog14.00 (see
Figure 2) has only preferably one copy of the code which inplenents these
servi ces P RHEeAbn bidvisREink EaITBYIBdreSREINgGBGTe ing iopaidbess] wipbdeat nunber of
20 conponent application prograns 302 which are present, thereby m nim zing
code dupl iagﬁlfidaﬁah gkl e302 amewRide SRbM-AEpRAdon fTbEdhidies02 fitctdeetoor di nary
applications where all service requests or service APl calls are progranmed

by devel ogmewmgﬂ%eaeée&smﬁgﬁﬁmmﬁc RRTRONSHo KEEdohdirtRASf cotPOnerf02, 404
and wor kfl ow 406 describe service requests using a structured definition

| - t i : i c i Th
S?pggggjree?gsgé alﬁgﬁ, g&i%/%fﬁﬁggoz A8 sé%%es?ing&ﬁé%%hﬁ@&nﬁ%ﬁ aalan ¢B0Ping The

anguage provides a non-procedural definition of the

appl i cati g ot SBle dﬁﬂ{y\%ﬁ{vggs%eﬁg%sem@s&bﬁgmta VEiQY BERmA tLRIMALEAL | Ons

with the ervi ce, Instructions provide the procedural 5

corponent | pkage . The, O, b SR B AT Al LSALEL o t hese

definiti ons Info the native calls to supported services.

Tt is recognized that the framework services 304 of the communication device 100 can
15  provide functionality to the component application programs 302, which can include the services
described above. As aresult, the componént application programs 302 can have access 1o the
functionality of the communication device 100 without having to implement it. The component
framework 206 of the device 100 (see Figure 2) has only preferably one copy of the code which
implements these services present in the framework services 304, regardless of the number of
20  component application programs 302 which are present, thereby minimizing code duplication of
the framework services 304. Further, unlike ordinary applications where all service requests or

service API calls are programmed by developers in the native code, the component definitions
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Conmponent Application Program 10Referring to Figure 2, the Wb Service (for
exanpl e) client application prograns 302 are executed within the term nal
runti me environnent of the conponent franmework 206 and support access to
Web Service operations provided by the server 106 (see Figure 1). WSDL and
SOAP protocol definitions clearly inply a nmessages/data pattern. In a WSDL
Web Service definition, the operations are defined using the notion of
nmessages and data parts, which are used to define the Wb Servi.ce client
appl i cat i apo,piopgrianBd F0Rfes 466 detribekevive rayadsatueilg d ahrtuddiicfinidot hagmessage
404 conponents (see Figure 4). Referring to Figure 4, a bl ock diagram
of the conpaneXMBpRd the &t bOAstigs auch3® BCMARREpIS Tk shicwd@tidintmagents 400,
the presentation conponents 402 and the nmessage 20 conponents 404, which
are coor dipak®d a Bin-PRE&dtDRerRATTH 0D bpl ¥ nt QUG (60 DIN Pirsigtbht Qdgage 14 Wi th
t he application container 300. The structured definition |anguage can be

used to CQREbsHGhntABNCRRPRABD Sede, witRhs ifbithcishs BrovRE RSrRbdnAat adat a
records, which consist of a wnunber of pre-defined el enments representing

Speci fisC ablnhbiMt Bikef The CRSOHEGR: SHEBNEAREACR 1RLEIBREAMoNAIses@Ne OF

nore val ues. "Each netfadata schema typically has defined characteristics
such as byf, inabbddes dhfbordd ddvidesed nunber of el ements, a name of each
el enent, and a neaning for each el enent. Exanple netadata schenmes incl ude
such as. but not limted to 5 Dublin Core (DC), Anglo-Anmerican Catal oging
Rul es (AACR2), Governnent Information Locator Service (G LS), Encoded
Archives Description (BAD), IM5 dobal Learning Consortium (ELVIS), and
Austral i an Governnent Locator Service (AGS), Encoding syntax allows the

nmet adat a the ¢ S 402, 404 to be processed by the device
infrastrug‘?ch %onfﬁﬁ @gzggé‘—l?%ﬁg%ﬂk), and encodi ng schenes include such as but

not limted to HT 0,. X XS RDF chi ne Readabl e al ogi ng
(var ™ and MRS o 5P U SR (et K b To0 pomafie 562 &

executed within the terminal runtime environment of the component framework 206 and support

access to Web Service operations provided by the server 106 (see Figure 1). WSDL and SOAP

protocol definitions clearly imply a messages/data pattern. In a WSDL Web Service definition,

the operations are defined using the notion of messages and data parts, which are used o define
15  the Web Service client application programs 302 as a set of the related ciata 400 and the message

404 components (see Figure 4). . i

Referring to Figure 4, a block diagram of the component application program 302
comprises the data components 400, the presentation components 402 and the message
20  components 404, which are coordinated by workflow components 406 through communications
214 with the application container 300. The structured definition language can be used to

construct the components 400, 402, 404 as a series of metadata records, which consist of a
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Referring again to Figure 4, the data conponents 400 define data entities
whi ch are used by the conponent application program 302. Exanples of data
entities which data conmponents 15 400 nay descri be are orders, users, and
financial transactions. Data conponents 400 define what information is
required to describe the data entities, and in what format the information
is expressed. For exanple, the data conponent 400 may define such as but
not limted to an order which is conprised of a unique identifier for the
order ‘whi glimbé& of prerifiheicleasn® repudteing sgeclficattribftesiof @ psousky sobh thsteadhor mat t ed
as strings, the time the order was created which has a date-tinme 20 format,
t he st at uglealentdaehHiedas omvhire Ralhss. Bachiastidath salient tRficallp bas defigkda user who

pl aced the order which is formatted according to the definition of another

one of thepdaliaisGEENAVubnoA BBiiteSlols Bkl ey dfleh@hteHRMmS bf Gtieeleaem) | y
transferred from nessage 105 to nessage 105 according to Wb Services

chor eogr aph¥a Edébﬁlg%fopé&fl SRRk BkABNSmbadRLIchéniShRle @hch@a b nenFadent s 400,
Dat a conponents 4 may be dynamically generated according to Wb

Ser vi caf S)p bR LERIDAN NagihekinBideh 0RBlopink RAA (A RBRS) Go¥ertRht RegmBiont he

application designer based on conplex type definitions and/or nessage

correlati %c%cﬁr_f %g}{?et o), ﬁ%coded RekifesDeBpROREAD)OIME G1hA 4amih€ MESSage

conponents 4 fine the format of nessages used by the conponent

appl i cati %&ﬁ&@%@gﬁ&ﬁ%@%ﬁw Yhdafor Q%LRE PRELSY Bh&IeSHaL, as the

web servi ce. , one of the nessage conmponent’s 404 may descri be

oo AL 8 B0 Ll B A0 st

t he uni que™l I er us of "the order, and notes

s 0 A el A i8eacoli3 3308 LRMMEA! A BRLDY e sl €7 10 e

structure nguageé can uni quely represent nap to) WSDL

nmessages, rat ed 1 I %fi@#ﬂtigﬁ& r.oh he
dynaniéogégg?%§$gﬁ§§agﬁgéﬂ %ﬁgﬁgégﬁgk%ﬁ%gégbnen e iHF@?@%EQ#%%&¥ ﬁ%nt
application nessa 05, and associ ated data content, from standard Wb
Servi ce ne (e e definition | anguage used to express the web 15

service interface, for exanple such as but not limted to WSDL and BPEL.
Wb Services nessages 105 are defined within the context of operation and

Component appl KRR FEAP O PRFEJ00e GBF FATICROR: SN e B B e it BT be
o oot Shoe soraonp T B bt e iy apolas of doa o Which BB bt SondiRE T | OW
45 400 may describe are orders, users, and financial transactions. Data components 400 deﬁ]ie 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
20  foumat, the statué of the order which is formatted as a string, and a user who placed the order
which is formatted according to the definition of another one of the data components 400. Since

data parts (elements) are usually transferred from message 105 to message 105 according to Web
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20 Referring again to Figure 4, the presentation conponents 402 define
t he appearance and behavi or of the conponent application program 302 as it
di spl ayed by the user interface 202. The presentation conponents 402 can.
specify QU screens and controls, and actions to be executed when the user
interacts with the conponent application 302 using the user interface 202.
For exanple, the presentation conponents 402 nay define screens, |abels,
edit boxes, buttons and nenus, and actions to be taken when the user types
in an edi Selizss dbreppratasulss, prifdraily thide és fersisdned ¢itduta@bmpiblantbesorDeR consuner s
use a visual presentation of Wb Service operation results, and therefore
provi de t hemponsits 200 LM dYRARIBAILy@BnckdIe docaifiy ReWebLOGviedP alMreogedphdi spl ayi ng
user interface screens. Referring to Figures 1, 4 and 4b, it is
recogni zedefd@dns i(iBa‘Faﬂﬁal@Q?&%rQ@S%ﬂﬂe Bﬁﬁcﬁi&ﬂ@ﬁg&@ﬁ@%&n@ﬁﬁ%@ a&fir@ibnR Ogr am
302 definitions hosting nodel, the presentation conponents 2 may vary
dependi ng oMol H&sdeb b&Rllatidh 8lchfaMband environnent of the device 100. For
exanpl e, in sone cases Wb Service consunmers do not require a visual
presentation. The application definition of the conponents 400, 402, 404,
406 of the conponent application program 302 can be hosted in a Wb Service
registry in a. : it pr | 15
data 400, nessgggég%%?mgg?ﬁ$+%ﬁf%ﬁ%gggﬁ%gﬁ%ﬁgﬂgggggﬁgf%gékﬁﬁt Eg&é%g of
pl atform ifd CDr e ri.pt j
br edet | nodrt o RESRELENL 0, SOOI MEAEAE MR Ml RGN
Figure 2) MWhen the discovery o 0 n [.S..l.ssued

9 ) el & hcg.ldﬁog% M. ofte ?fﬁge(‘;&%s&gcép%éot%g%m e e ésu[%?aé Bt hk

the client type’s e ‘speci reque nessage 105.

o S A A SR A LU
Dt O™ B9 S5t B R S U SO SR B, "

conponent definitions linked wiifh different sets of ese i t
Fomn " 05t g e PER R e ref PR R P B EL SR o1 f Ance 202

of the devices 100, I% is al so recogni zed. t hat a.sta%ga{d X ,
messages, and can be generated dynamically at magtime. Accordingly, the dynamic generation can

be done for the component definitions for client application messages 103, and associated data
content, from standard Web Service metadata in the definition language used to express the web
15  service interface, for example such as but not limited to WSDL and BPEL. Web Services
messages 105 are defined within the context of operation and there is defined correlations
between the message components 404 in the component application program 302 definition, This
correlation could be done using predefined message parameters and/or throngh separate
workflow components 406, as further defined below.
20
Referring again to Figure 4, the presentation components 402 define the appearance and

behavior of the component application program 302 as it displayed by—the user interface 202. The
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presentation conponent 402 can be used in the event the specific device 100
is not explicitly supported, thereby providing at |east a reduced set of
presentation features. Wen a user makes a di scovery or downl oad request
nmessage 105, the client runtinme type of the devices 100 is 5 validated and
the proper bundle is constructed for delivery by the web server 106 to the
device 100 over the network 104. For those Wb Service consuners, the
client application prograns 302 could contain selected presentation
conponent pred@iaioh camponeritedd2wiat, bpebifieGtihtcaeed 001 gordrotre ssizgions Grbamyapitadent s

t hrough the workfl ow conponents 406, thereby providing a custom zed
conponent yagpthe@dd: irddrackORith the component Reglentian 32 agey the tser Fitglace202, Farhe

wor kf | ow conponents 406 of the conponent application program 302 define

pr ocessi Ngyihie, RGRUERINASEMBFheA’ Y0DMay Sefind sdy@ny éabbisraditGoxes biomsandn acti on
specified by a presentation conponent 402 as descri bed above, or an action

to be per f e dndREsmsIEBSEERSyhER the(B&ayPek Blunedil boxedriphstes & bivnt ke syst em 10.
Present ati on wor kfl ow and 15 nessage 105 processing are defined by the

wor kf | QW GRIRANEMkss dfice DRGNS ik L 9Wna QrapaIAIDA 5f WO SarhRe Bdritiof Pestlts, 2
series of 1 nstructions in a progranm ng | anguage or a scripting | anguage,

such as byf, ﬁ%{efdr% bbis ik QuEEMASEFdnRlent ANEkICRMcRE100 eaRble@ddikiiyaNRbd ve code
and execute% y t application container 300, as descri bed above. An
exanmpl e of the workfl ow conponents 406 may be to assign values to data,
mani pul at e screens, or send the nmessage 105. 20 The wor kfl ow conponent 406
supports a correl ation between the nessages 105 and defines application
flow as a set of rules for operations on the other conponents 400, 402,

404. Miltiple egﬁ%_g%\g%g%gprhe&hgaﬁgﬂ r&‘c??ﬁfeﬁiﬂﬁf M SuBvd E3BBEd clleft @ gi ven

application program ch “addi'tionaf wor ow conponents, simlar to
th | tipl .at.i : ; ' i A i
wor k. 1 e BB LAk PR 28R auct Boet i W reschBlof EhiphieS fober 1 N0
particular devi C(?%fn]d%%og ﬂée cﬁe%%on& IaEﬁH %&&eﬁ%ﬁ%@&%o@’%ﬁ”ﬁ%ﬁ% ge,sin

Associ at i oftf¥ ‘&t¥ tan SCript 1anguage, wherein scripts can be
referred to as a ence of instructions. that 1S, i MR carried
out by anoﬁﬁ@f?ﬁﬁ3&E§ﬁ?F§P%EP“?ﬁ&%“%§“¥HEaéﬁﬁp8?%?#%@%9@53@%?“%%ne ot her
exampl e of serl Bt | anquages, s, Pele (BEhe Mo BcalBN ASEAb R0

be hosted in a Web Service registry in a metadata repository 700 as a bundle of platform-neutral

15 | data 400, message 404, workflow 406 component descriptors with a set of platform-specific
presentation component 402 descriptors for various predefined client runtimes (L.¢. sp ecific
component frameworks 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

20  programs 302 for different client platforms of the devices 100, application 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 403a, 403b, 403¢, representing
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general, are instructional |anguages that are used to mani pul ate,

custom ze, and autonmate the 10 facilities of an existing system such as

t he devices 100. In such systens, useful functionality is already avail able
t hrough the user interface 202 (see Figure 2), and the scripting | anguage
is a mechani smfor exposing that functionality to programcontrol. In this
way, the device 100 is said to provide the host runtinme environnent of
objects and facilities which conpletes the capabilities of the scripting

| anguage. mkRiffper kipbatdduger BRSO pF thededees 30). &8 alsreanghiae thatagtaadari ng

| anguage for perform ng conputations and mani pul ati ng conput ati onal objects
Wi t hi n t hereb@sdion bithioRent @0/ dahbe ety tHeCh¥aSthe ispecific devideel 00 sextbt agplicitieb
scripting | anguage, providing a nechanismto performserver 106, 110

conput at i gippafied) efebPhrotidig WeiBasbardcet IstteNpresptatiar foated | Woat anser rofkes he
system 10 (see 20 Figure 1). ECMAScript provides core scripting

capabi | i t lggoveRf or@o¥RbadbYhcRtimRAREE 105, HelchEnt RVinE OHEBNths devivasilodier ef ore the
core scripting’language can be considered platformneutral for a nunber

of - par &i CyhiQsd b YRk FRnBE K bRAMIBIL for ddiNery b9 IRGE RErvETIOTRINGE BevR6 (See
Figure 2) can provide the ECMAScri pt host runtime environnment for

client-sidgy GARILRLAN G g&hﬁoééWéb%‘éviéef&nsuﬁiéﬁbth@&iéﬁtﬁpgﬁé&ioﬁbﬂi’figﬁaﬁud to;

obj ects that represent w ndows, nenus, pop-ups, dial og boxes, text areas,

anchor s, (3036584 odblad Rietied QKIS odilifbnbfiPAsh 0Lk wiliihd eI 400lelie NOS!

runti me environnen e conponent franmework 206 provides a neans to

attach scrjpti : Sk v RSmPtAEnt 886, thidh e ghange of
focus, paé@géﬁgg?ﬁ%g§o#%§g?ﬁx, unwgggﬁﬁg, éﬁ%%r,_and a %??) gelection, form
submi ssi on, .and S | ons. scripting code appears within the

wor kf bw c&i tgﬁ%ﬁggg%ﬁggﬁégﬁgﬁﬁ%§ﬂﬁser interface elenents and fixed and
conputed text and inmages, and is reactive to user interaction on the user
interf¥e 202. The web sewer 106 (see Figure 1) provides a different host

T R e R SR e

requests, clie ani's e tata. By
using the clien de and seryer side.,scripting.t ra At ible to
di stri but é’rﬁ%ﬁﬂépg%l‘?%&ﬁ PH&?%%M%&“%W eh %ﬁ‘\)}} igg)sb%%g%&%ﬁ% S’P %heds}ér%{g)?s
s e et B R ] of B8 b 35 B % (e pohifiale- P2

when messages 105 (sec Figure 1) arrive from the system 10. Presentation workflow and

15  message 103 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, suc:,h 23 but not limited to ECMASeript, and can be compiled into native code and
executed by the application container 300, as described above. An example of the workflow
components 406 may be to assign values to data, manipulate screens, or send the message 105.

20 The workflow component 406 supports a correlation between the messages 105 and defines
application flow as a set of rules for operatibns on the other components 400, 402, 404, Multiple

workflow components can be defined with respect to a given application program 302. Such
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15ECMAScri pt al so defines a set of built-in operators which may not be,
strictly speaking, functions or nethods. ECMAScri pt operators include such
as but not limted to various unary operations, nultiplicative operators,
additive operators, bitwi se shift operators, relational operators, equality
operators, binary bitwi se operators, binary |ogical operators, assignnent
operators, and the comma operator. ECMAScri pt syntax resenbl es Java synt ax,
however, 20 ECVMAScri pt syntax is relaxed to enable it to serve as an

easy- t 0- USLiimbl Wir Gy bANPHARE sitrdiar (d QWUThOREIE SresdnfioSecdiPBhdits 43/ avdbl e in
ECMAScript 1s not required to have its type declared nor are types

associ ate i i i Geaehd tiek BEdhthR@Gst 0 have
their deg?ga% %%dgﬁg@ﬁgéﬁ?“{%%ﬂﬁ?%ﬁﬁ ore %ﬂaﬁb@ﬂ%‘%? ﬂgﬁm It itgl%r gcogni zed
that in a %@(ﬁagggﬁ%qogbj ect-oriented programm.-ng | anguage, in general,
state is Carrie y instances, nethods are carried by classes, and

i nheritance-is only of structure and behavior. In ECMAScript, the state and
met hods are carried by objects, and structure, behavior, and state are all

i nherited. 5 nent icali . ingly,

r ef erritsng to |§@?§&Hf°p$%e K Pﬁ%%@%‘;@%@%@ﬁ%ﬁag%éﬁn r%s 8%%% e defined

ﬁ: S 2' a‘; Zt 4 ! g&elgg,t \I&%Eenﬁ Qc%% rcaaxll be%gfégg&% % a ge%rlén%é Bf i?ls%cﬁo%{ﬁ%! ¥ i:&e%re%&&a 400 and

 carried out by another program rather than by the computer processor. Some other example of
seript languages are Perl, Rexx, VBScript, JavaScript, and Tel/Tk. The scripting languages, in
general, are instructional languages that are used to manipulate, customize, and automate the
10 facilities of an existing system, such as the devices 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 fimctionality to program conirol. In this way, the device 100 is said
to provide the host rantime environment of objects and facilities which completes the capabilities
of the scripting language.
15 |
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 perforim server
106,110 computation as part of the Web-based client-server architecture of the system 10 (see
20  Figure 1). BECMASecript 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 ofparticular host runtime environments. The component framework 206 (see Figure 2)
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conmponents, and presentation conponents 402 using XM. (or any other
suitable structured 10 definition | anguage). The workfl ow conponents 406
can be defined using ECMAScript (or any other suitable platformneutral
scripting | anguage). The client runtinme environnent of the conponent
framewor k 206 (see Figure 2) can generate conponent tenplates based on
neta-definitions, as further described bel ow, when the conponents 400, 402,
404, 406 of the conponent application program 302 are provisioned on the
devi ce 10Qqn W6¥ile fe EANIESYip! hiodt dntérhe Shibirdritneni Ratlishtisidd dBhpemNdd «ftent s, t he
cross-platform standards such as XM. or ECIVIAScript can be used to define
appl i cat i QvieRDOREM ag WR R Binfted 1SIURRE tiok repfeerld WirldeNy# Gnchieg papPH AHA6S
application prograns 302. This de1ayed bi ndi ng can all ow generic

appl i cat i Qydebiinida ARchor hHg, GRAROMBKILS, aRPinh@AhinQ) HIHREG] HdEosBARihe be run
on a wide variety of term nal systemenvironnents, represented by various

different fovdses ot coffonont frantotRUORRIAIdeOE ndalsdo 400n sdiBERAGE A0 and

presentation 4 conponents using 3.341, or its derivatives, and the

11 ow B ey A R R b R R B e any
i cver y e iR AR R AR e TR RE s R o R i ™
R T e R R

F o ECSe FHEH AR R L pBrBRee o) e g 2 HE AR aoqlls | 01 2°
name=" O def e 1 prvdl 30Ol AE% biicohl B8 for sorbb IR Comi B Ton i Sbjects

]

10  representing requests, clients, and files, and mechanisms to lock and share data. By using the
client side and server side scripting together, it is possible to distribute computation between the
client devices 100 and the servers 106,110 while providing a customized user interface 202 for

the Web-based component application programs 302.

15 ECMAScript 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 variovs unary
operations, multiplicative operators, additive operators, bitwise shift operators, relatiopal
operators, equa;.ity c:perators, binary bitwise operators, binary logical operators, assignment
operators, and the comma operator. ECMASeript syntax resembles Java syntax, however,

20  BCMAScript 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
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10<item nanme="itens" type="String" array="true"/> <item nane="user"
conp="true" conpNane="User"/> <item nane="order St atus" type="Shing"/>
</data> 15 exanple XIM. nessage conponents 404 <nisg
nanme="ordConfirmati on" type="response” action="mhConfinnation"> <part
nane="ordedd" type="String" /> <part name="status" type="String" /> 20
</nmsg> exanple nma, presentation conmponents 402

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.

Component Application Program Example
.Accordingly, referring to Figure 4, the client application programs 302 can be defined as
a set of platform-neutral component definitions, namely for data 400 and message 404
components, and presentation components 402 using XML (or any other suitable structured
10  definition language). The workflow components 406 can be defined using ECMAScript (or any
other suitable platform-neutral scripting langnage). The client runtime environment of the
component framework 206 (see Figure 2} can generate component templates based on meta-
definitions, as further described below, when the components 400, 402, 404, 406 of the
" component application program 302 are provisioned on the device 100. With a large variety of
15  terminal runtime environments, the cross-platform standards sluch as XML or ECMAScript can
be used to define application component metadata instead of pre-building the component
application programs 302. This delayé:d binding can allow generic application definitions of the
component application programs 302 to be run on a wide varjety of terminal system
environments, represented by various different devices 100.
20
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 iis subset,
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<screen nanme="scrConfirmation” title="Order Confirmation" param-="Oder">
<| ayout type="verticar> <wi dget type="|abel" val ue="0O der
Confirmation Result:"/> 5< wi dget type="edit" val ue="@ der. order Status"/>
<l ayout > <nmenu> <item | abel =" Conti nue" navi gate="@crMai n"/> 10 <nmenu>
<screen> 15 exanpl e ECMAScri pt workfl ow conponents 406 <actions> <function
nanme="nmhConf umati on"> key = ordConfinmti on. orderld;
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
5  neutral scripting/programming language, such as but not limited to ECMAScript, defined
COmpOonents:
example XML data components 400 , . |
<data name="0Order">
<jtem name="orderId" type="Number" key="true"/>
10 <item name="items" type="String" array="true"/>
<item name="user" comp="true" compName="User"/>

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

</data>

15

example XML message components 404

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

20 </msg>
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order = Order.get(key); 20order.orderStatus = ordConfirnmation. status;
scrConfinnation. di splay(order); </function> - 29 - <actions> Referring to
Figure 4, as given above, it can be seen that the nmessage conponents 404 5
relay the required data for the input and output of the nessages 105. The
correspondi ng data conponents 400 coordinate the storage of the data in the
menory nodul e 210 (see Figure 2) of the device 100 for subsequent
presentation on the user interface 202 (see Figure 2) by the presentation
conponent gadMR XNiherasentdioh oompomego#¥nt s 406 coordinate the transfer of data
bet ween the data 400, presentation 402, and nessage 404 conponents. 10
Ther e ar e<grdah plee="gfrCadiranidn titlei@aiet Godimbtont heraweifydertnt appl i cati on
nodel as descr.i bed above. For exanple, there is a mnimzed need for a

medi ator in the sexyycs tpjeotveniodl™bet ween client runtine and service
endpoint. Unli ke browser-based applications that require a Wb Sewer to
host additional corgeqRye={Rbg" vaae-WrdtrCondifshhtioABRsultét>. ) to connect HTM
pages

5 _ < widget type="edit" value="@O0rder.orderStatus"/>

</layout>

<menu>
<item label="Continue" navigate="@scrMain"/>
10
</menu>

</screen

15  example ECMAScript workflow components 406

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

</function>
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15 data/requests with a service endpoint, the conponent application nodel
all ows end-to-end direct connectivity between the client runtinme of the
devi ce 100 and the service endpoint using Wb Service (on the server 106)
message conponent definitions. Furt her, the component application
model conbines the sinplicity of browser-based 20applications with the
efficiency of native application execution. Unlike browser applications,
rendering screens at runtine is mnimzed as the whol e application 302
definition is downl oaded preferably at once and the client runtine

envi ronment can generate a native representation of application screens.
Addi ti onalyonkequesting of pages (screen definitions in 1-1T1VIL) fromthe
server is mninmzed, as the conponent application nbdel architecture is
based on nessage conponents 404 that contain data. 5Further, the conponent
application architecture can provide a relatively small application

hard coded ﬁitlﬁ%%fﬁﬁ%ﬁﬁ%g%. S EVREAR N bl Bt bV AR s%or paepased Lo
per si S%encgayenffre lillles gl rectﬁ ngpt{t%m}% t?‘tf]g?lg&géeglﬁ ’ﬂlte 8o dH d&'@dat' ng

at omi ¢ °daf’ y VS rendere sentat1 ons such

HTML t 10
oo o P LB O R B

t I t d f ] time, th
2ol | cat | Grseaen T BB it Mo efehe (e B e 1 Cana
ECVAS t ld b I riet t f I
mpl cment PRGSO REPRHES g7 (e arrair sreery e pehadihy Reple o e ¥
conbi nati on of non-procedural | ication definitions can

d
greatly r é)@t}ff@@l taf- gﬁ? gQﬂ,fpwgen{qhﬂ;%Q(gzn dg%q%ﬁ%% 264 co ponents

10

There are a number of potential advantages to the component application model as
described above. For example, there is a minimized need for a mediator in the service protocol
between client runtime and service endpoint. Unlike browser-based applications that require a
Web Server to host additional components (e.g. servlets, JSP, ASP, etc.) to connect HTML pages

15  data/requests with a service endpoint, the component application model allows end-to-end direct
connectivity between the client runtime of the device 100 and the service endpoint using Web

Service (on the server 106) message component definitions.

Further, the component application model combines the simplicity of browser-based
20  applications with the efficiency of native application execution. Unlike browser applications,
rendering screens at runtime is minimized as the whole application 302 definition is downloaded

preferably at once and the client runtime environment can generate a native representation of
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Operati on of Conmponent Application Mddel Figure 5 is a flowhart
illustrating a nmethod of building the wirel ess conponent 20 application 302
for subsequent conmunication over the network 104 to the device 100.
Referring as well to Figure 3, the nethod begins with step 600 of creating
the data conponents 400 for defining data entities such as users and
orders. The nethod continues with step 602 of <creating presentation
conponents 402 for defining user-interface el enments such as screens,
buttons, npplitaticscretmmpyddtionaliy regpedting otmatsi (sees defirtifiors treBTHDA frah ther eat | ng
nmessage conponents 402 for defining nessages formats which are sent to
external systAoBisteld, astheedmsaentiapglivaton thdiel setteatre I0Gsddsmandstageire 1) . The
conponents 400, 402, 404 are expressed in the 5 structured definition

| anguage SHghomats B0Y thixGbnthindataed t 0 one based on XM.. The nethod concl udes
with step 606 of tying together the data 400, presentation 402 and nessage
404 conponents wi th workfl ow conponents 406 in order to define the behavior
of the application 302. The workfl ow conponents 406 are witten based on a

scriptishg | angya@R:, Mhmdsnedt SpRsAbn mokiteFeMARE ploPide aYﬁHtﬁEl?ris&a]ﬂﬂ@ﬁéaﬁbﬁd

above. The method of bU|?%?ng a wirel ess conponent 10 application 302 may
include f 1024 siPEEnsREPS ct)ﬂlg\tmehmﬁﬁitiﬁmw hdeolrlpatel & tird coded natiRef €rri ng

to Figures and 6, operation 800 of the intéraction between the devices

100 and t%gaﬁ}%iﬁorﬁearnﬁiaﬁ @ﬁ&&vé@ﬁ&a@%&%wﬁm&&é rlodelS AV Rlient REHUER caRbKI Ce

receives e request nessage 105 requesting that the device 100 begin
comuni cat | i . Vi e ' ‘ﬁﬁﬁ i 0agsid04ickhhe
required égﬁgg%%%%gmg%ﬁg%ﬁggfﬁﬁﬁﬁ@ﬁ%ﬁ%éﬁﬁﬁéany& o} gﬁgﬁggﬁ%onent ¢
applicationfégﬁ to t i : in order to support subsequent

i nf or mati o €XC %%%%ggggﬁééﬁﬁﬂﬁggﬁ%b service and the device 100. The device

receives the transnitted conponent application 302 and proceeds to
provisi%n 806 the conponents 400, 402, 404, 406 by the runtinme environnent,

in order to configure the device as a web client of t vice, by
produci ng an ngggﬁéﬁ?%ﬂﬁﬁm§%ﬂ§V8 °8P“$ﬁ%h%%ﬁ% %Q%Fa %ﬁ?ﬁ%ﬁ?ﬁ%ﬁnggg. The
user of t evice 1Q0 inputs 80 ta dnto the user interface 202 ee
Fi gure 2) hﬁ’Fh REFSTRICBNOPS FIABTY gﬂ%_@@%ﬁ%‘m Spg%ﬁ%lflﬁa&t 1y (;%_letaﬁ@m\?ﬁté%m géezf vi ce
2: r 3 i (r: gq } el?&ilt gseu?gs\%%&y : o?)tefd%{an&aergseslugﬂ aggib\ﬁf gndslgél\\&k grip(g R&ad Eé Rusad orT Q Fargvée b
variety of platforms and truly implement the principle “write once run everywhere”. Further, the

15  combination of non-procedural and procedural application definitions can greatly reduce

programming time and effort.

Operation of Component Application Model
Figure 5 is a flowchart illusirating a method of building the wireless component
20  application 302 for subsequent communication over the network 104 to the device 100.
Referring as well to Figure 3, the method begins with step 600 of creating the data cofnponents

400 for defining data entities such as users and orders. The method continues with step 602 of
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processes the request nessage 105 and sends 812 the appropriate response
message 105 including data for subsequent output on the user interface 202.
The device 100 receives 814 the nessage 105 contai ning the data and the
execut abl e version of the conponent application 302 outputs the data
appropriately on the user interface 202. Further data exchange 816 is
performed 5 between the device 100 and the web service as per above, or the
exchange is term nated 818 and the executabl e version of the conponent

appl i cat i graRRArésent@idnRefpaRNEd0d for BSRIHFRIE iite?ako clemets fich Ut Rrod)s, OF 1S
del eted fromthe runtinme environnent as desired. Referring to Figures 1, 3

and 7, fOoh R iis aRR8hEk] TR nRAdShaNE INART kidpltB4 BEMbaiRg ARQadd recei ves 902
t he response nessage 105 contai ning nmessage data, the appropriate workfl ow

conponent 406, rei 86 P bdind@MdsfiBectBlnduit SRR self to kREmRgRadesulDa wacor di ng

to the appropriate nessage conponent 404., The workfl ow conponent 406 then

processes 5&91@34 Gnd@hRr mw&&%ﬁ%@g. ITRS Sdnbpdndtiob N2 Aluad dbRsde ) the

correspondi ng data conponent or subsequent storage 912 in the nenory

oAUl @ £ 21 Q0 chi36 TR 1eRlasb Ulch BBt b inflRANCShe bhE RV | M ERONENE 406

al so inserts ata I nto the appropriate presentation conponent
Ref er 1 ng VB R Ha S A i taRihel BE Al bo AR AT B r R MR IT002 (o7 an
por 1 or red T0BoEaR At oRRr Ry b Pled g8 BRI e FE R b B el pabl”, 28"
nput dat 2050857 AR corRe i P Pk e SR BB SRR Sbdng”
Component SHGUE-HE: w5k BrIeT Eo RS CHE 0B LA BB TS~ TBR Y he-dat a

St or age 1GURLEHoR HE TR et PR Rp 8 SRR IES2 BB her . 1 he wor ki | ow
conponent 406 also inserts 1008 the input data into the appropriate nessage

conponent 404 for subsequent sending 1014 of the input data as data

entities to the web 5 service in the,nessage 105, ~as defined by the nessage
conponent 404, Referrng to Figures 1 and 6, operation 800 of'the inferaction between the devices 100

and the web service of the web server 106 is shown. The web service receives 802 the request
message 105 requesting that the device 100 begin communications with the web service. The

15 web service uploads 804 the required coniponents 400, 402, 404, 406 (if any) of the component
application 302 to the device 100, in order to support su’os.equent information exchange between
the web service and the device 100. The device receives the {ransmitted component application
302 and proceeds to provision 806 the cormponents 400, 402, 404, 406 by the runtime
environment, in order to configure the device as a web client of the web service, by producing an

20 éxecutable version of the component application 302. The user of the device 100 inputs 308 data
into the user interface 202 (see Figure 2) of the device 100 for subséquent sending 810 to the web

service as a request message 105 for receiving web service operations. The web service
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It is recognized that conponent applications 302 which are created using
the nmet hods descri bed above can require less tine to create than hard coded
applications, since the conponent applications 302 do not use ful
prograratning | anguages, but rather use standards-based 10 technol ogi es
such as XML and ECMAScri pt, which are conparatively sinple and easy to

| earn. The nmethods can result in conponent applications 302 in which the
user-interface 202 and the definition of the data are decoupled. This

decoupl i ngro@ésl-.a@% s est_%ggagé LBloh®Fendd 312Ye ﬁ@fagﬁaefggpcﬂ@@memga,1oyo4, 406 in

t he conponent application 302 wi thout affecting and requiring substanti al

changes to her s e i ; fesenlcs @14 B2, and
t husgcan Fﬁ@ﬁ%%‘f@%@%@%ﬁf@%&tﬂ%@ﬁs f%fekﬁgﬁe%%nzﬁ dﬁgg?@c ations 302,

i ncl udi ng_nndi f.i [We¥al ; SPERE } it 302 on

t he devi g o : .1"%%‘!“9‘&"8% gagqﬁiﬁg%ﬁg%%ﬁgg?ggr am o(f%%g% gﬁg{l@rﬁ}%dggﬂﬁ%bi |l e
comuni cation dewi ce 710 ' LS. T pEARI Bk Eex! j 00 of
Fi gures 1°‘étﬂ'§5 g:‘.e d?tﬁ@p%%qafe%; gﬂen%s%rl ]?ﬁg cgnjgg'nwlfcatl onﬁZ%%%%gg%é{%ﬁ?%cl udes
a tr ansce%é&?f%@]&%@é}?@@ﬁﬁﬂ%@ ol Ss%?«rrice%.gg?rlaﬁ%%i, %‘Rllxeaéﬁcga% 2i§ Ee!ﬂﬁﬁlgte&rg{%n 724,

RAM neftor y i hput/ out put evl ces a serial port

730, a keyboard 2, a speaker 734, a. m crophone. 736.:: - :
wirel ess léﬁr?ﬁfﬁ‘ﬁ% NEBIE Og P%W%%ngéna?%?ﬁ?nﬁe rlrhsaé&ﬁerg%geg “?tr}llcgz P‘(é{é‘gnﬂt’)thﬁgsrge devi ce
sub-systens 742. The transceiver 711. preferabl.y . ncludes transmt and
recei ve amt QI‘FFS%"“@?%@I“ eﬁ”ﬁ%‘ﬁ?%fr&ﬂ?%asa&tsreghsmtter 714, one or nore

| ocal oscillators 713, and a digital signal processor 720. Wthin the Flash
menory 724, the dual -node nobil e conmuni, cation device 710 preferably
includes a plurality of softwar dul es, 724A;,72 hat .5 can, bhe executed
by the nicropr BeEEgio Hgaes %trel’c??‘g?=r$wé‘a‘5§|§’ %@?‘,’“%ﬁ@%‘ﬁﬁ‘%ﬁn&m&gﬁ e%

comuni cati on nodul e 724A, a data conmuni cat i oBam)duI e 72%}5, %ﬁd a

pl ur al 10t y Tesfeives P (e T5aoRts THFEISe MR BEIREIATSaEs F2R A0S PPRETBUF X B ural i ty of
et her functions. ~ The dual - node nobile communi catigon device 710 is

pr ef er abl yompensst 4yintemraR AN deerdesroneof bemesay! W@ég%tﬂ FPpropnaie
communi cation capabilities. Thus, for exanple, the dual-npde nobile

comMuni catrhesseed evipeem 04 nElye ekl rompores §4 thep wereess Mo TaR oot ds any
of the analog or digital cellular networks, and may al so communjcate over a
dat a net wonderts THithy dite itcethel catessnonfiag dase kempopent GAGIOE rdEEIRst BPGER %129“&? t he
communi cation tower 719. These voice and data networks nay be separate
communi catmenom etodolie RE0 (s8¢ Fignrs B diuethes, if nfededs theerkflos composgrdPoaiso fRgeds
stations, network controllers, etc., or they may be integrated into a

si ngl e1s\ red’assdareintodhdkappropriate presentation component 4072 for subsequent display 914 on the

user interface 202 (see Figure 2).

Referring to ¥i gur'es 1,3 and 8 operation 1000 shows data input 1002 for an action, such
as pushing a button or selecting a menw item, which the user performed 1003 on a user-interface
20  element through the user interface 202 (see Figure 2). The relevant workflow component 406
interprets 1004 the input data according to the appropriate presei:\tation component 404 and

creates 1006 data entities which are defined by the appropriate data components 400, The
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The conmmuni cati on subsystem 711 is used to communi cate with the voice and
data network 719, and includes the receiver 712, the transmtter 714, the
one or nore |local oscillators 20 713 and may al so include the DSP 720. The
DSP 720 is used to send and receive signals to and fromthe transmtter 714
and receiver 712, and is also utilized to receive control information from
the transmtter 714 and to provide control information to the receiver 712.
If the voice and data communications occur at a single frequency, or

cl osel y- spak8sly s&hp (Qlfentfzﬂi)@giéﬁ?@;lu%‘ﬁas 101TetRe datStddoBent:NUBlwiRSEd ipudlies 713 may
be used in conjunction with the transmtter 714 and receiver 712.

Al ternat i yehifed dyfthdhiskf & Efbbeqhit® SHRBE T (AS Mh8 midkbhyi EQRISAD (OFiERe 2).
comuni catl ons versus data communi cations, then a plurality of |ocal

osci | | at of Zrlﬁle% &%@n@n@4(?ﬂ&rlﬁ%ﬁs ROOB ke byt ik B B bpRpUABCI es

corresponding’to t and data networks 719. Although tmo ant ennas

716, 718 are 0%%@&@5&&4 f@sq e%tsec}]ﬁgfhi@lof{ﬁ@%um@a{s%aﬁgﬁﬁﬁéﬂo%\k&ﬁ

=
deV|ce 719" e use S|ng antenna structure. Information

whi ch | ncl udesm%%tmgeggm ?&%&fﬂ@&%tﬁ%ﬁs&ﬁ@&ﬁ oy ,}s;%gom*runl cated to and from

the co Vi a e DSP 720 and the
m cr oprocessor 738. The detail ed design of the comrunication subsysten1711,
such as 10 frequency band, conponent selection, power |evel, etc.

dependent upon.the ca |cat|on net qﬂg| e nDblle
cognunicatignqﬁ§§??@“g%gﬂ t SOPPPEH TR Km%zégg@nhﬁgggggia tﬁ%ﬁ - node
nobil e co on devi.ce ' 710 .i nt ed, t 1n can
mar ket nma %F%FﬁﬁﬁéeémE %§F$ﬁ%°r§%§?§P%§1W%§ ﬁ@ﬁ%§m$g£%%g$%§éhmnth
t he MbbitexTM or Dat aTACTm e dat connunlcaﬁﬁr qgt % nd al so
desi gned PRPUGHIORSPE oMt Hiey f}r\i?’é’ﬁ?a%’fm% PERRSEAP UL "}Sséatbdg‘%ﬁuﬁ%iati on

net wor ks, such as ANPS TDVA, deyi ce

i nt end@d fshnolreesispe P@%WW %’tﬁh@ﬁe‘f"g‘%ﬁg‘f mﬁkef’]ﬁd TR e,

The methods can result in component applications 302 in which the user-interface 202 and the

definition of the data are decoupled. This decoupling allows for modification of any component

400, 402, 404, 406 in the component application 302 without affecting and requiring substantial

changes to other components 400, 402, 404, 406 in the application 302, and thus can facilifate
15  maintenance of the componen-kt applications 302, including modification and updating of the

component applications 302 on the device 100.

Figure 9 is a block diagram of a dual-mode mobile communication device 710, which is a
further example of the device 100 of Figures 1 and 6, The dual-mode mobile communication
20  device 710 includes a transceiver 711, a microprocessor 738, a display 722, Flash memory 724,
RAM memory 726, auxiliary input/output (VO) devices 728, a serial port 730, a keyboard 732, a

speaker 734, a microphone 736, a short-range wireless communications sub-systexa 740, and may
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General Packet Radio Service (GPRS) data comruni cation network and the GSM
voi ce conmuni cation network. Qther types of data and voice networks, both
separate and integrated, nay also be utilized with the dual -node nobil e
conmmuni cati on device 710. 20 Dependi ng upon the type of network or
networ ks 719, the access requirenents for the dual -node nobile

communi cati on device 710 may al so vary. For exanple, in the Mbitex and

Dat aTAC data networks, nobile devices are registered on the network using a

uni que i dsﬁh ih{chﬁéhihgﬂhemfgﬁ-s ASROFA2Rd st dived af%rgﬁ%ﬁmddas B dad 2

net wor ks, however, netwo cess IS associ at ed subscri ber or user

O 2 TP eflE e ﬂﬁ%sage%&b&jllﬁ MR AR LER0R PRGBS dent i ty

nodul e CSI fsll’e urre der t'o op nobi | e

comuni cat | 8?{11%1?& %gal%r%@ssg?ﬁg ?ﬁ%ﬁ?&%ﬁgﬁ%?%dgﬁtﬁ\@e :fgm‘unl cation

functions af’ € opérabl'é -node nobil e

conmuni cat i on W | bl e .0 C a S Vi ng
comuni catto "ln'ﬁﬁﬁgp%f"ﬁrée‘}(}gpémc WEFRAS % h{l Wa%ﬁg’ng‘lcfzg‘gl iﬁﬂ\%é)aqw red
operat | ons uch ener enc I I f requi red network
regi st Pat iR g"‘tsdb\yi‘i“i%ﬁﬁp 8?&%@?%@8“‘6@3‘?72@%%@@ VPR% dual - node
nobi | e conmuni cat i on I 710 may t sen : ni cation

si 1g:;nali )m@ﬁ&‘a’i“ﬁﬁnﬁ&gﬁbﬁ%@ e éIﬂt O&ﬁ%ﬁ?ﬁ’r}gv% 5 ”ﬁ’g‘%f’ﬂmt?w (or
net wor ks nals r e antenna om t he conmuni cati on
network 719§ g laeﬂ“&ﬂ%{l%‘??%gé%%?%@l%gmf\%ﬁﬁ%% °8%i des for signal
anplification, frequency down conversion, filtering, channel selection,
etc., 15 and may al so provide analog to di gi tal conversion. Analog to
digital conversion of the received, signal al | ows [rore conpl ex commruni cati on
functions, sucHhhaduaiimgis mebiltchpaurikitionferrr \Graicrbyedved @ er f or ned usi ng
t he DSP 720 In a simlar manner, signals to be transmtted to the network

719 ar® proopussiseiondgereRavig VRise evcdaieommEiceRacapaRities. cve farmsntEnley t he

DSP 720 and are then provided to the transmtter 714 for digital to anal og
conver si orthe dyabgodemibilggommunication device 710 may communicate 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 u‘sing separafe infrastructure,
15  such as base stations, network controllers, eic., 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 oscﬂlators-
20 713 and may also include the DSP 720. The DSP 720 is used to send and receive signals to and
from the fransmitter 714 and receiver 712, and is also utilized to receive control information from

the transmitter 714 and to provide control information to the receiver 712. If the voice and data
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20 conversion, filtering, anplification and transm ssion to the

comuni cation network 719 (or networks) via the antenna 718. Al though a
single transceiver 711 is shown in Figure 9 for both voice and data
comuni cations, it is possible that the dual -nbde nobile comunication
device 710 may include two distinct transceivers, a first transceiver for
transmtting and receiving voice signals, and a second transceiver for
transmtting and receiving data signals. In addition to processing the

communi cagj an . .si ag&g.,l SSeur E_(!ﬁu@gaﬁ-gq%gmﬁl & 9109&19&’;! lad@Sef d%rﬁeélehﬁﬁse kb siafd

transmtter control For exanpl e e gain l'evels applied to conmuni cation

signal s i %ﬂzs@mﬁ ﬁ%y&ra gé@se@ﬁ?cohj’uﬁ&ﬁ)ﬁ‘whﬁﬁﬁﬁe t?a%nqgryngh%n@&ea&er ¥el ¥

controlle hrou automatic gain control al gorlt |rrp emented in the DSP

720. Q her Lr apy @e{fwemﬁaggga@meegmwa 0Lt la0, s Jell gipnted 10 the

DSP 720 |ﬁh3r 1|st|cate contro e transcei ver

(7) \% ér allf) ijcaza%ll;mcauons e d plieaRE Al ﬁ%s&%ﬁ{n% 78Dl 1 b”ﬁ&%%gen@%e a%%ﬂh%gﬁ t he

e connunlcatl vi‘ce

types of Croprocesso roco roI ﬁl.

al terndti gl‘é‘i nlﬁcg?ﬁﬁ?%ﬁnégﬁth?fﬁmgoucp ehﬁogeaﬁ?o car V ou &qe;q‘lg’(r)\{:tl ons of
t he nlcroprocess I {38. | eve ni cat.i unc ncI dln at 15
| east  dat FeARCROPEASE ?r#&ﬁ“ %ﬁ&&W@n’sﬁl‘fﬂ SPnatem R %50 i n
t he transcelver 711. -t h V. pi_cati o Llc IIQnS such as
a voi ce cﬁﬁﬂﬁﬁﬁ@ﬁ?ﬁgﬁmﬁﬁg$$ Wﬁ@ﬁgplgﬁ ‘ﬁﬁfﬁmg%ﬁﬁﬁﬁpB OFdﬁ
application 724B may be stored in the FI 4 for by t he
m cr opr oc BXEHRnsesH! 1o pidd frony ngmupigaion g 5168 ¥’61§€ tﬁ??n &

provi de a high-1evel user interface operable to transmt and reCelve v0|ce
Bal | 5 bet HEGHOTRERIER/T3S. SEResHUed ASBiER BT B P PHHOBEFRCH L7246h Sd a
plurality of other voice devices via the network 719. Simlarly, the data
connuﬁpcaﬁ@@ﬁmﬁd&ﬂﬂé”@@%@mﬁﬁvﬁﬁWdWPﬁﬁkﬁdwﬁbﬁs9§W@F“U§@PﬂFﬁP@FW&@@“@perabIe

for sending and receiving data, such as e-muil nessages, files, organizer
i nf or mat i oetwork 719 in which the dual-mode mobile commumication device 710 is intended to operate.

For example, a dual-mode mobile communication device 710 intended to operate in a North
;f-‘;merican market may include a communication subsystem 711 designed to operate with the
Mobitex™ or DataTAC™ mobile data communication networks and also designed to operated
15  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
Geueral 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. |
20
Depending upon the type of network or networks 719, the access requirements for the

dual-mode mobile communication device 710 may also vary. For example, in the Mobitex and
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short text nessages, etc., between the dual -node nobil e conmuni cation
device 710 and a plurality of other data devices via the network 719. In

t he dual - nrode nobil e communi cation device 710, a conponent franmework 206 as
descri bed above nmay al so be inplenented as a software nodul e or
application, or incorporated into one of the software nodul es 724A-724N. 5
The m croprocessor 738 also interacts with other dual -npbde nobile

comuni cati on devi ce subsystens, such as the display 722, Flash nenory 724,

random acge r : bl d AP ARWER Yhind & gSubsyst ens
728, seri?ﬁ%§%¢?g3§§?g§§¥§%§§g”?%%%*?d%ﬁ%%r-734, n?grgﬁéoﬁ§%$36, a

Shor - angie COBEML G| Q0 BHARKShARLAD 120l Bl ApbeadRoRDD] | 0 10

comuni ca evice subsystens general |y designhated as Some of

wher ons SRER L EREAR P o bolod oPel XM AATINALCA A LAk ToL L O
Not abl y, sone subsystens,..Such .ascexboard: : j spl E d
o oA T SRl B SRR s Rl Bnd R Aimoae uoe
dovi coSr eSrobrommion s on d SERE e SRIT RS oo Bty Bn | ;o
YD e O Rl RN ASL BRES, Bl Bo AR ARSRROr 738 1

device wilt be unable to carry out 2ny functions involving communications over the data network

719, other than any legally required operations, such as 911 emergency calling.

10 After any required network registration or activation procedures have been completed, the
dual-mode mobile connnurﬁc;a'tion device 710 may then send and receive communication signals,
including both voice and data signals, over the network 719 (or networks). Signals received by
the antenna 716 from the communication network 719 are routed fo the receiver 712, which
provides for signal amplification, frequency down conversion, filtering, channel selection, sic.,

15  and may also provide analog to digital conversion. Analog 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 to be transmitted to the
network 719 are processed, including modulation and encoding, for example, by the DSP 720
and are then ﬁrovided to the transmiiter 714 for digital to analog conversion, frequency up

20  conversion, filiering, amplification and transmission to the communication network 719 (or
networks) via the antenna 718. Although 2 single transceiver 711 is shown in Figure 9 forboth

voice and data communications, it is possible that the dual-mode mobile communication device
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persi stent store such as Flash nmenory 724. |In addition to the operating
system which controls all 20 of the |owlevel functions of the dual - node
nobi | e conmmuni cati on device 710, the Flash nmenory 724 may include a
plurality of high-level software application prograns, or nodul es, such as
a voi ce comuni cation nodul e 724A, a data conmuni cation nodul e 724B, an
organi zer nodule (not shown), or any other type of software nodul e 724N.
The Flash nenory 724 also may include a file systemfor storing data. These
nodul es a . b 1 Gl R RhRY Egheavel
interfac e%g)elgi{n\g]%ﬁa%dﬂ@é}&%ﬁ ﬁ%gélgﬁgﬁ??]ﬁ&bgg{sﬁ% [ Ifg corrrrfjﬁ}lé{% %gitl?%eﬁh%;\ﬁ“%e and
the nobile device. This _nt.erf gaY i gr aphi cal conponent
provi ded & %%ﬁg ﬁ?%g%@#%%?éf&§§?%%§%%%g%%?%g%%#%%?%%F'conponent provi ded
through the auxiliary 110 728, keyboard 732, speaker 734, and m crophone
736. The operating system specific dual-npde nobile conmmuni cation device

sof tware applicati.ons or nodul.es, or rts. ther et orarily

| oaded into a %‘3& P @ PLcEERS ﬂéelf@ﬁ’mélgﬁ W ’ft%e?E’%Pa@a?SD EOS'F’%? fogn.

Mor eover, received conmuni cation signals n | so..be tenpor.arily stored to
RAM 726, | BER O en SRR CP oL L RER RS RO a® EHrd ' “SPRLURIPB SR (n e
persistent store 724, An e | ary. applicati nodul e 724N t hat may be
| oaded onﬁb&Fﬁﬁm&ﬁgﬁgWﬁﬁﬁmﬁﬁﬂ?réﬁggﬁﬁﬁ%@Pﬁ%ﬁ%ﬁm%@ggggmﬁ%ﬁ“?gm ° &8 sonal

i nformation manager (PIM application proyiding PDA funcjiqnpalit such as
cal endar &vERt EISOI&HE%)W%WF ,‘“‘i‘ﬁbsgggﬁ &(Wgeﬂ’(? CORE &* B PHAISY so 15
interact with the voice _comunication npdul e 724A for nmanagi ng phone calls,
voi ce mai ibs impleraenteddp theREP BPdporsieparde Horssophcast %PngBlrﬁ%ﬂFFi 1Y nodul e
for managi ng e-mail conmuni cati ons and ot her data transm ssions.

Al ternativély, all of the functionality of the voice communication nodul e
724A and the data comruni cation nodule 724B may be integrated into the PIM
nodul et 20The Fl ash nenory 724 preferably provides a file systemto
facilitate storage of PIMdata itens on the dual -node nobile_ conmuni cation
devi ce 710. Th¥hdhivteppyeisodi3terefpehdf weragtaani nentoitdhe qvanllapirationpiths send and

receive data itens, either by itself, or in conjunction with the
dual-mode mobile commumication device 710, Many types of microprocessors or

microcontroilers could be used here, or, altermatively, a single DSP 720 could be used {o carry
out the functions of the microprocessor 738, Low-level communication functions, including at

15 least data and voice comumunications, are performed through the DSP 720 in the transceiver 711.
Other, high-level communication applications, such as a voice communication apﬁlication T24A,
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-

20  mode mobile communication device 710 and a plurality of other voice devices via the network
719. Similarly, the data communication module 724B may provide a high-level user interface

operable for sending and receiving data, such as e-mail messages, files, organizer information,
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voi ce and data conmmuni cati on nodul es 724A, 724B, via the wireless network
719. The PIMdata itens are preferably seam essly integrated, synchronized
and updated, via the wireless network 719, with a correspondi ng set of data
itens stored or associated with a host conputer system thereby creating a
mrrored systemfor data itens associated with a particular user. 5

The dual - node nobil e conmuni cati on device 710 may al so be manual ly
synchroni zed with a host system by placing the dual - nrode nobile

CoONMMUNI Cahb@xetasskapes, GEQ bitvedithé diabibacmolieadineynisktionlderiaifibasd 4 he seri al
port 730 of the dual -node nobile comuni cation device 710 to the seri al
port of the,iost other i@ dbviddd @iaIRY hetorR TS, T § dimiindic sbhecormathidaiorenabl e a
user to set 10 preferences through an external device or software

appl i cat i QBice 910, b CordiiEh 3Rt RbIS06 aPdRkdTbad iR ARFAbESe itghNedtod 25 a

installation. This wred downl oad path may be used to |oad an encryption
key onto stoﬁ%é&%ﬁdm%iisppﬁ%oh&rmeﬁemeam B Hend 6w d hodiib RAAITR4R. NOr e
secure nethod than exchangi ng encryption information via the wreless
netmor§ 719. 15Additional application nodules 724N may be | oaded onto the
dual - node nobil e communi cation device 710 through the network 719, through

an auxi|iary bhOnpdOYalalysialo ihllaol Gl bile: ARLhate Rk cdfiflunidadbRUN the

short-range conmuni I'ons subsystem , or through any other suitable

bsyst 742 i nst.al ] [ | qggg%: @AIQAM 726.
Zﬂcﬁy?|§2$%$?F¥§ﬂ%ﬁ&Q%% ?%%gﬂgémﬁﬁgfgéﬁg Fg%f?%%?%gges tsék%§§E {o ality of
t he dual - bi .l 0 ' [ j j h d
on- devi co RurEAToHEs  CORALTC AT Brp o S P Yy B R B S e

. . i . : | . .
andof her TEHRIT Har A B RES T SR o peopad SRl e ARG [oae

nobi | e conmuni ¢at.i i . .
1 commun(i;catigx? Qevgc% \éillbcsg(astgzr%sogenerally designated as 742.

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

15  functions, such as entering a text message for transmission over a data conumunication 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 memory 724. In addition to the operating system, which controls all
20  of the low-level functions of the dual-mode mobile commumnication device 710, the Flash
memory 724 may include a plurality of high-level software application programs, or modules,

such as a voice communication module 724A, a data communication module 724B, an organizer
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When t he dual -node device 710 is operating in a data comuni cati on node, a
recei ved signal, such as a text nessage or a web page downl oad, will be
processed by the transceiver 711 5 and provided to the m croprocessor 738,
which will preferably further process the received signal for output to the
di splay 722, or, alternatively, to an auxiliary 110 device 728. A user of

t he dual - node nobil e conmuni cation device 710 may al so conpose data itens,
such as emai| nessages, using the keyboard 732, which is preferably a

conpl et emathibadtsiewh) okay bthar gpé aff sdftwart miodule FRANIMBRF¥isls tnpinery 7a4 tlkough ot her
styles of conplete .al phanuneric keyboards such as the known 10 DVORAK
styl e mapapineddefilesatem 8 eoring . Thesetnteiukizat exmoked hyihs hécrerpoowssot cat i on
device 710 is further enhanced with a plurality of auxiliary 110 devices
728, whi gig gR\prdvitelatihe-1avel husrhvdRehech ARt ofiay b mode tobithpmthunieaticar | ety of
swi tches, a rocker input switch, etc. The conposed data itens input by the
user may gdi@ind theioBS fdvide€ thi \i’rﬁérfdcé'lg-’pi@ﬂm‘iwhid@ﬁi paphie toiiokent pfvided t he
transceiver 711. 15 When t he dual - node nobil e comuni cation device 710
IS OPST Al fign ik Bsp 8L 2RI MPktGAELOSd t prb¥i@edaMRL @ the ARERAITOM t he
dual - nrode nobil e Comuni cation device 710 is substantially simlar to the

dat a md%@@ﬁ&ﬁeﬁ, shdAfdr 75.£ GRE ¥EGophbEHAIGS TS SheRifg S5BR] dpehific @l-Ridle t O the

speaker and volce signals for transm ssion are generated by a

M Cr OPNORGHSGmut QiR FINRE LB AOLS Bolbnt lofulbd O SbBURLEFRy bELUCH a5 @
Voi ce nessage recorglng subsystem” may al so be inpl enented onh the dual - node
nobile ¢ i el LGE: DOV 7981 ]@epg;‘ LERAl output is
preferab%%ﬂﬁg%%ﬁ%%ﬁgH%gggﬁﬁﬁéégGVQP%rough7?ﬁgﬁggggﬁer ?%ﬁ?éthehdisplay 722
may al so_be. used tQ.proVvi i ndi i -Of I i i,ng
party, ¢ RESEF EPr i el ol R Blliechdto RAG 13, Ve pimyiy

i nformation. Eor .ex I he, I cropr o 8, in conjunction with the
voicéocoﬁ%ﬂﬂgiggﬁ8ﬁ%#%ﬁﬁ?%&§ﬁﬁdFH%BE%%&%?%%%7é§sten}softmare, may det ect
the caller identification information of an incom ng voice call and display
it on the display

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

15  interact with the vo.;ice communication module 724A for managing phone calls, voice mails, efc.,
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.

20 The Flash memory 724 preferably provides a file system to facilitate storage of PIM daia
items on the dual-mode mobile commumication device 710. The PIM application preferably

includes the ability to send and receive data items, either by itself, or in conjunction with the
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5 722. A short-range comuni cati ons subsystem 740 is also included in
t he dual - node nobil e conmuni cati on device 710. For exanple, the short-range
comuni cati ons subsystem 740 may i nclude an infrared device and associ at ed
circuits and conponents, or a short-range wireless 10 conmmuni cation nodul e
such as a Bl uetoot hTM nodul e or an 802. 11 nodule to provide for

communi cation with simlarly-enabled systens and devices. Those skilled in
the art will appreciate that "Mietooth” and 802.11 refer to sets of

speci fi cabicensi dadVdldndRlcttiduiatuled §24 0 FoAB, WiShOhirdibR Ghtivofad 19aTHS PiHlGatar ONi CS
Engi neers (I EEE), relating to wirel ess personal area networks and w rel ess

LANS, fe%ﬂ%ﬁ;ﬁwegféf&ab&éeaﬁhésﬁ?ﬂ%rartéae aﬂbﬁ&h%%@uﬂ”&&&'ﬁh ﬂl@%@l@@'ﬁeﬂbﬁé’m to one

or nore exerrp ry systems and met ho many variations will be apparent to

t hose kn ?&h@ ¢ BeoN @b Ao, { hkdmt he scope
of the app |cg:§| on. Slggérllﬂ%%g!r)rfpﬁa%ﬁmaﬁgh )S(NLtad?\%]l a s&ﬁésoglt mef éi’IISECIH\%A\SCH pt

are used ﬁﬁﬁ%[‘@t dedat. ke é@ﬁg@gﬁéﬁ&%a}%guage variants

nay be 26j1‘%%b Ted to de |rﬁozed§g%%i(1)nen?aapp ?S(S:atl ons aim 1. A nethod
|nt5Er acting with a schenma-defined service by a terninal device over a

netvvo t he nmet hod conpri si ng: sendi ng a request network nessage

For establ i shifg,¢omHDi6at SRnRElNEE UokBE DAY ofE b8 Rnlallf ofuiBhiDd  devi ce;

with a host system by placing the dual-mode mobile communication device 710 in an interface

cradle, which couples the serial port 730 of the dual-mode mobile communication device 710 to
the serial port of the host system. The serial port 730 ﬁay also be used to enable a user to set

10  preferences through an external device or software application, or to download other application
modules 724N for installation.- This wired download path inayh be used to load an encryption key
onto the dual-mode mobile communication device 710, which is a more secure method than

exchanging encryption information via the wireless network 719.

15 Additiona} application modules 724N may be loaded onto the dual-mode mobile
commumication device 710 through the network 719, through an auxiliary I/O subsysterm 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

20 communication device 710 and may provide enhanced on-device functions, communication-
rele;ted functions, or both. For example, securé communication applications may enable

electronic commerce functions and other such financial transactions to be performed using the
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receiving in response to the request network nessage a conponent
application programconprising a plurality of conponents, a first set of

t he conponents havi ng netadata descriptors expressed in a structured
definition | anguage defining configuration information of the conponent
application programand a second set of the conponents being expressed as a
series of scripted instructions coupled to the netadata descriptors
defining a workfl ow of the conponent application programthe workfl ow
conpri si ndpabmade kbbilbwomonpioatentdefios 7idlef i ni ng an action to be perforned when
messages arrive at the term nal device, the conponents being configured for
provi sioning by a runtime environment of the term nal device, the runtine
envi ronnment using a tenpl ate-based execution nodel or a netadata-based
execut i on nodeéWherthe fuabiodederive BXER vhating iv e dsi ernminidatien M oRLEVed
application programconfiguring the termnal device as a client of the
service; signal, such/dd @rext heishee o2 ¥ 8@b bagerlowhiobd) vil¥esbicadel By MR hehavéaei | i t at es
a subsequent: exchange of data over the network between the service and the
term nal gevikeRdeddo thE RGorbRbieG: 738 Ghith ARG HRofefdod ffier pIoB&RE BleReckivea figHal | me
environment provides an interface for the executable version to the

funct i onalk bitpfio reRisPRG$B0 br, AAGNAPIAIS BE MALIRL VOGN TMEY SYSt SMOGuAN
infrastructure of the device. 3. The method according to claim2, wherein

the runti gB4ERYHileQBARMichin@ONE TS als8 CorhPBRE SR M thof APERI ri:lésjﬁ%ﬁs,
conprising any of; provide comuni cations for sending a network ssage to

the servi ! 1 1 iy l.yi ng data
R R B S it

t fof a e “service, 2
D o e e e PR Bt B BB oty
rovi de dara . aring ' da !
angughe. FaPRAIERte My HeBbl i e EHBEb W B ST Lol SBRCY °
version. 10T RGeIELIL.ACRRL Byl ALY B MISESL Rl BS LIS

environnment I's configured as“a partion he operat|

met hod acgor di to claim ur,.t her. conpri sing_the.st . mcally
generat i n%“?ﬁ‘é"ﬂ%ém %tndéan 06’&%%“5 & a&%\{a? ¢ grggﬁllml 18%1? f%g%ﬁ‘i‘l’&‘g%) 1%&’ eﬁ%;@ﬁges and

associ at ed dat ram et adata defined for the. servigce. 6. The netho
Rocor i oo et gt B e PR REEor B eSS Taite i vodimbfgioR arack
service C?ﬂptiﬁfﬁﬁé a wg@ service, a database service, or a |IDL based CORBA
servi ce. ° IR ddtor ding to claim2, further conprising the step of
conprising a data conmponent in the first set of conponent definitions, the
dat a é%nponents for describing a format of the data entities used by the
program 8. T thod according to claim7, further conprising the step
of conpri sing e‘ﬁgag‘f”?ﬂ}?ée WB@LE’@E’W vieg AlOiReperatipg e &wfceof  conponent
definitions, each nessage conponent describhing a format of the nessages
Used by { FEVBROGHARTOGS A6 ATER CEEon e e CHLTHBe HSPHE SHRERHeonsisor &0 0.
The method according to claim8, wherein the data conponent definitions and
message c&riperratelixranilaite the dae mode. sreept hataeosived vignalsfapy prefereblntd eaibiily a
variety of different runtinme environnents.

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

20 Alternative voice or audio I/O subsystems, such as a voice message recording subsystem, may
also be implemented on the dual-mode mobile communication device 710. Although voice or

audio signal output is preferably accomplished primarily through the speaker 734, the display
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10. The method according to claim8, further conprising the step of
conprising a presentation conponent in the first set of conponents, the
presentation conmponents for defining the appearance and behavi or of the
conponent application programas presented on a user interface of the
device. 11. The nethod according to claim 10, further conprising the step
of specifying a client type of the device in the request network nessage
for providing the presentation conponent as platformspecific for a

pr edef i neghar st dldFbeRIdA tb BRONIIE kn indibZion U thenBixig df 8 calitigdiany thetivedtioh 6140,
wherein the workfl ow conponent in the second set of conponents defines
processi Nguibdall, QG Foitdtan redleddfifobition S Fér@xRAp10ahd iicrifbc@soryB8Ghf i ed by
one of the first set of conponents. 13. The nethod according to claim 12,
further coifpfcgdmWitt AEvatERmAlunfmtel Mckut RAE IHEQPHatRSFAGL sdfiald, Alagd DY
interaction of a user of the device with a user interface elenment, the

Networ k MBSSAGS MR RdAlollalfnaith bf LeBa KRRl Ad A mid xBTS BYgaRPONENt

correspondi ng to the user interface el enent. 4. The method accordi'ng to
claim 13, -yherein the network nessage is configured according to the
message conmponent for conprising the data entities based on the structured
definition | anguage. '15. The nethod according to claim 14, further
conprising the step of receiving a response network message conprising
nmessage dat a rglsfti)rggn eocom?n%m‘g%o% %Eﬁs‘ielm 40 i%ﬁ?o h&nddd E&’?@\e ?ﬁtl-%ﬁé(mgﬁ%s age
configured for" subsequent presenfa I'on of the nessagé data on a user
interface of the device, repn t dat a._is..for on the
strucpure&mﬁgﬁyﬁPPFéﬁ“%@ﬁéﬂggé#mmﬁgémgﬁé%%%gﬁgn ag%%?%ﬁﬁg %%ggfgﬁﬁ115,
dovi ce. a e o et BseR el o B R PO AR b Pl BT e
nmet hod according to claiml12, esr el st he wor Kf | copponent . i nes
appliéatiBW“PP%&ﬁPﬁPHﬁgﬁmﬁﬁgéfﬂg?&9%1egmgg?mﬁﬂépgpiﬁﬂgﬁ% ppﬁgg$$?st set of
conponents. 18. The neth according to Iainyﬁy i,n_each.message
conponen;°ﬂﬁ?ﬂﬁ@¢?m %émPgﬂﬁe Qé&@gﬁﬁgﬂﬁﬁﬂﬁﬁ S¥Q§L§€H@ﬁﬁ-&' inition of
the servi %.gﬁreciate that “Bluetooth” and 802.11 refer to sets of specifications, available from the Institute

of Electrical and Electronics Engineérs (IEEE), relating to wireless personal area networks and
wireless LANSs, respectively.
15
Although the disclosure herein has been drawn to one or more exemplary systems and
methods, many variations will be apparent to those knowledgeable in the field, and such
variations are within the scope of the application. For example, although XML and a subset of
ECMAScript are used in the examples provided, (l)ther Ianguaées and language variants may be

20  used to define component applications 302.
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19. The nmet hod according to claim 7, wherein the workfl ow conponent

supports a correl ati on between nessages. 20. The nethod according to claim
-2, further conprising the step of executing the executable version in
native code by the tenpl ate based execution nodel, the nodel enploying a
nunber of predefined tenplates configured for populating with the netadata
descriptors of the conponents, wherein the predefined tenplates are

provi ded Mg clalme plurality of conponents conprising any of; data
conponent s, nessage conponents, and/or presentation conponents. 21. The
met hod according to claim20, further conprising the step of pepul ating the
predef i ned. temethaidest inierdtting twithad achehirefinghsanietans a asngdiaaladaskarbidt 4 he

met adat a descrjptors,and using the popul ated tenplates for building the
execut abl 5'%%9’%%%"19”‘0[ hcé’"}?élf’%ge code. 22. The method according to claim

2, further consendingg retuess hetwvonk neseaad fongstablishinge corhmbhizalict BétoeeRYhd he
net adat a based eégﬁugrop Egdel . the nodel configured for keeping the _
met adat a & 5iA Cons TR PhE S uct ured definition | anguage for parsing
during executi ceceid®y inTlesporesehoctha cequedt ngtwiodk Chedisay® a damipdhent appiekiicd Ng

the step of cuting.the executgble versjon th adat a based .
execut i gngf?gg%ﬁwgwgdaﬁﬁ%%ﬁ%‘gu?"éEP‘f’E’P{Suﬁ ﬁé‘t ieﬁé’?ﬁb% GOIMoRERts: bavingh of
st r uct ur echethefatan desaiptors axpressedrio destrudtured defmitonuibhguage2dbfinihlgeconBgdraton
accordi ng, . Qi wherein the. runtine envirgnnment i s proyided by a
corrponentg m%‘%ﬁf%@%%%r %@T%ﬁ%ﬂ* ap%h&a{?%} Pf&@mﬁ"gear veend §e8 02}/%6%&%/”9“8
appl i cat i being expfess&hes aetehiesl ohisariptet] ingtriictions @bupléd to Meemetddatad@estfiptors
comon servTi comuni catjon service; a

present at F%Wc"fi?i/\%@g‘g 0836% %rgpg)??égntgf :R}i?%téo;n program the worl%ow comprising a

workflow component for defining an action to be performed when messages arrive at the
terminal device, the components being configured for provisioning by a runtime
environment of the terminal device, the runtime environment using a template-based
execution model or a metadata-based execution model, to produce an executable version
of the component application program conﬁguring the terminal device as a client of the
service,

wherein the execution of the executable version facilitates a subsequent
exchange of data over the network between the service and the terminal device.

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

operating system of an infrastructure of the device.

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

4. The method according to claim 2, wherein the runtime environment is configured as a

portion of the operating system.
- 44 -



an access service; a provisioning service; and an utility service. 26. The
nmet hod according claim2, wherein the executable version of the conponent
application executes in an application container, which is a part of
conmponent framework. 27. A termnal device configured for interacting over
a network with a schema based service using an executabl e version of a
conmponent application programconprising a plurality of conponents, the
terni nal devheenatbopadcaiding fo claim 2, ffktldii—‘\ébﬁ'@nslﬁ@ HASSEP OF H}Fr%rﬁt@éliy%ﬁé@aglhgg

the term c cesso an associ at ed menor

execut i ngq$+1 C%?n 8@%# @%’2’”9@ n,:ﬂ%n? apphcaéo WSP%?%PPQ@S%BWeGatﬁcﬁQMe
devi ce i nfmetadata(det‘lneﬂ foathersgnade. i nput devi ce and an out put device
configured for comrunication with the executabl e version; a network

connection interface coupled to the device infrastructure and confi gured
f or . comubi déiei methad tdocordingntet almrrkﬁ wndrem the servide li§! Rl éRerRNhe AR had OF

processin nt applicatio ramto rate the execut abl e
ver si on, %SH% %%B?%mga? &egaf?gdf: 38 SHyEE © 'g? el {PRBAsegvice.
execution nodel, for configuring the device as a cllent of the service, the
runtine - ﬁ%hé method according to claim 2, further comprising the step of comprising a data
component in the first set of component definitions, the data components for describing a

format of the data entities used by the program.

8. The method according to claim 7, further comprising the step of comprising at least one
message component in the first set of component definitions, each message component
describing a format of the messages used by the program to communicate over the
network with the service.

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

10. The method according to claim 8, further comprising the step of comprising a
presentation component in the first set of components, the presentation components for
defining the appearance and behavior of the component application program as
presented on a user interface of the device.

11. The method according to claim 10, further comprising the step of specifying a client
type of the device in the request network message for providing the presentation
component as platform specific for a predefined runtime environment.

12. The method according to claim 10, wherein the workflow component in the second set
of components defines processing that occurs when an action is o be performed as
specified by one of the first set of components.

13. The method according to claim 12, further comprising the step of sending a network
message initiated by interaction of a user of the device with a user interface element, the
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envi ronment configured for processing a first set of the conponents having
net adat a descriptors expressed in a structured definition |anguage for
defining configuration information of the conmponent application program and
a second set of the conmponents being expressed as a series of scripted

instructi oupled to the.netadata descriptors for defining a workflow of
t he corrpoﬁ%ﬁ'?ﬁ(a FYSREti BB a‘?ﬁa*at RROUGS ?Q(S%isct%ﬁaﬁew[or@@ﬁ rfiofitpoaant
acti on t ocdreespending toettie whemnneefasagiement.r i ve at the term nal device;

wherein the execution of the executable version facilitates a subsequent

exchange of data over the network between the service and the term nal-:

devi ce. 281 Tihee ntethod matordieyi toeclaiet dBdiwr@rdio thé aietwerk, mekeigei 8 Edfiglrat | me
envi ronmaﬁrlg

- Pcﬁrgti’itdﬁ'ie an, interface flgrf t he execut %bl version to the

functional ity or THE HI5EALE FPMRRECYNOL LOFPNENE hE piata isnbities \papethasr thene
i nfrast r witustwwedfiefinitondanguage. 29. The term nal device according to claim
28, wherein the runtinme environnent is configured for inplenenting
capabilities conprising any of; provide communi cations for sending a
Pet wor k lrftfgss‘ﬁ@e mmhmmecsmv?cm cmmvideLLﬂaéa comptisingytha gggrofpfeﬁ;tenﬁ,gdgvi ce

or supp t. for a network nes e asspociated with the
servi ce, r%%%s§$%g§§%gg%§ﬁt%W%ﬁ'qgnn’\e&%na%gt@%}‘ﬁ& ak?rgatﬁe%ﬂaﬁ; the

?ssolci a][ gespansk nehwork enessage cmf;rcgm're;ﬂefogauaseQUthqg/esmﬁdnC(_ﬁghé fesBBIEARNI NY
ocal cliegen oY . t.he .device, and/.or provide an execution
envir onrreoﬁtéf" g%t gﬂéﬂ# 8§r°mﬁ H%w %HHW&%‘B%%W%&B&’%%@I 'gﬁmfj 3s6f axthene
conponentsdructurechdefipition ldrgokbge.ver si on.  30. The term nal device according to
claim 28, wherein the runtine environnment is configured as a portion of the
operating system 31. The term nal device according to claim 28, wherein

t he conpdifieiihe deatiod peanrding te cldima6) whéleh Berkvieabnitices bhe ot APEsbsAt i on
nmessages

SOCI d.,data f netadata defjned, for the service. 32.
The ter m'c%ﬁ'\ U%Z\/é)g’le'&ggscg?\a?en& F%[gmcq 3?'%%‘1’,06%%{?'@ Iqr Redesktopitermingl. 5 generi ¢
schema- defi ned service conprising; a web service, a database service, or a
| DL base C%EA vice. 33. The .terpginal device according to claim 28,
further gg‘rrprl si"iegﬁ?fl c?gfgdglgn‘boor?iﬂ?] i12? t"fa{'l?"?'i‘ré'ﬁ watkiigy eompenfit defines
def i ni t i applicatibe floathroughm satoftrules fordpeestiohs be tife firer $8bf edmpbieriat a
entities used by the program 34. The term nal device according to claim

33, further conprising at | east one nessage conponent in the first set of
conponent!8déhé methoahaccoriveditoneisina g ewherePossht medsagh @ ofpoh&AUniQUey ABRS age

conmponents_for descrihbjng a. foromat of .the sages used by the programto
conmuni cgqgn]ﬁ?é?gef ﬁ%scﬁb?‘%}‘ H’%ﬁcﬁl'%mﬁﬁief'g@%irg’? e S%Q“EQ‘?E-The term nal device.
according to claim 34, wherein the data conponent definitions and nessage
conponent, .definitions are.platformpeutral for accommobdating a variety of
di m‘j erenbg”r 3&%%*“8%?‘%‘38%3%.0?3"“ 77 Wherein 'the workliow compongnt supports g

correlation between messages.

20. The method according to claim 2, further comprising the step of executing the
executable version in native code by the template based execution model, the model
employing a number of predefined templates configured for populating with the metadata
descriptors of the components, wherein the predefined templates are provided for the

plurality of components comprising any of; data components, message components,
and/or presentation components.

21. The method according to claim 20, further comprising the step of populating the
predefined templates with metadata defined parameters associated with the metadata

descriptors and using the populated templates for building the executable version in the
native code.
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36. The term nal device according to claim 34, further conprising a
presentation conponent in the first set of conponents, the presentation
conponent for defining the appearance of the conponent application program
as presented on a user interface of the device. 37. The term nal device
according to claim 36, wherein a client type of the device specified in the
request network nessage provides for the presentation conponent as platform
specific r i N i e ev'ce
ecor di ng fo ] ey REAdty PRIR Y LAREE Romprdy (0 Gief MBI
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40. The t®feRVHRL. devi ce according to claim38, wherein the workflow
conponent defines application flow through a set of rules for operations on

the first set of conponents. 41. The term nal device according to claim
40, wher et Thee mstiaedeaserdingetostligin i % fughen gompdsing rthe eatep rm@ axenalingotte

f
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nessage mprisin ta en ties éat éd by
t he wor kfYssg %Bﬁ%rrenftese@tah@sefcﬂt@m@ect éetimmgmuagnmdeaden@ exegotion. 42.
The term nal device according to claim4l, wherein the network nessage is
configured according to the message conponent for conprising the data
entities 4adbg m#hpaecsftfﬂlmetfedﬂimo%mhnrqm e untieagrironmgnt Fhegovidediby al

devi ce acefibnBat ftndhdrk Brdiing 86 Lot d6ibaR) @oe{,?arehpapddnéaﬁo?@f | gur ed

for receiving a response net nmessage conprising nessa tarelated to
the data entities, the response net wor k message confi gur ed for subsequent

pr esent atisomhefmdthed BBSSaM , WhuRSN tHd L& drbm tlmg@ erein

the nmessage data 1s fornat ?ed based on the structure anguage
44. The tMAMA&F devi ce accordi ng to claim43, wherein the devi ce conprises

~any of; a persppahmGRIERIrEervide,M el ess device, a PDA, a self-service
ki osk, and/or a desktop term nal . 45. The termnal device according to

cl ai m 34, wherprsetationgeidegje conponent of the at |east one nmessage
conponents uniguely-MBPsefRed MeSsage described by the schema-definition of

t he servi ce.
dan access servace;

a provisioning service; and
an utility service.

26. The method according claim 2, wherein the executable version of the component
application executes in an application container, which is a part of component framework.

27. A terminal device configured for interacting over a network with a schema based
service using an executable version of a component application program comprising a
plurality of components, the terminal device comprising:

a device infrastructure for operating the terminal device comprising a processor
and an associated memory for executing the executable version;

a user interface coupled to the device infrastructure having an input device and an
output device configured for communication with the executable version;

a network connection interface coupled to the device infrastructure and configured
for communicating with the network; and

a runtime environment for processing the component application program to
generate the executable version, using a template-based execution model or a metadata-

based execution model, for configuring the device as a client of the service, the runtime
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46. The term nal device according to claim38, wherein the tenplate based
execution nodel is used for executing the executable version in native
code, the nodel enploying a nunmber of predefined tenplates configured for
popul ating with the netadata descriptors of the conponents, wherein the

predefi ne rQyi r the plurality of co nent s
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used for cgeccnnd 8 ferRdi Shne iahiorbel BRpIKBHA isdur: Ginr Voo OPoREEpi ng
t he met ad#ieéiniggfanmctipoisbe perfirmed whettruessdgee irivetat the teanigaiagRickor par si ng
during executi A9, T 1 nal . devi cordin o.claim38, wherein

t he metadata b%eeéeléx&eu[éﬁ( gh&w;e&l? tlhg \égé%t%%? &X86 t?f?fd)'ﬁ?tﬁﬁ Bxdbregyent
versi on, tEXehanRsef detingvesithectitwvork hetvern thersaniiceeanihedsenibaltdeoie of
structured definition | anguage nodes during execution. 50. The term nal

devi ce according to claim28, wherein the runtinme environnment is provided
by a conp&Senhe ?&rmwtaf veyire pearding e clains &7, whereontenustime eadfonhent pravRIRENt
appl i cat i gns; ) L ceardi to claj,m 28, whereip the
execut abl gﬂvgﬁes%ﬁ f-cg)P ?ﬁgxgggg@ﬁen%.ggﬁi t?:z'gt @bﬁ%&ﬁtgu?@g‘eﬁ RIOSRSSA 1% 2 on
cont ai ner asggfiatpd ppengting system oétheonfpasirusturé obte-devick. 52. The termi nal

devi ce according to claimb51l, wherein the application container is
responsi ble for one or nore of: a communi cation service; a presentation
servi ce; 29%dhe; isfrainek devewiaseording to claim 28, wherein the runtime environment is

configured for implementing capabilities comprising any of; provide communications for
sending a network message to the service, provide data input by a user of the device for
supplying data content for a network message associated with the service, provide data
presentation in response to a network message associated with the service, provide data
storage services for maintaining local client data in a memory of the device, and/or
provide an execution environment for a programming language for coordinating operation
of the components in the executable version.

30. The terminal device according to claim 28, wherein the runtime environment is
configured as a portion of the operating system.

31. The terminal device according to claim 28, wherein the component descriptors are
dynamically generated for client application messages and associated data from
metadata defined for the service.

32. The terminal device according to claim 31, wherein the service is a generic schema-
defined service comprising; a web service, a database service, or a IDL based CORBA
service.

33. The terminal device according to claim 28, further comprising a data component in the
first set of component definitions, the data component for describing a format of the data
entities used by the program.
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an access service; a provisioning service; and an utility service. 53. A
conput er program product for configuring a termnal device for interacting
over a network with a schema-based service using an executabl e version of a
conponent application including a plurality of conponents, the conputer
program product conprising: a conputer readable nmedi um a runtime
envi ronnent nodul e stored on the conputer readable nmedium for coordinating

exeout | 0 PN EXECUAR SuclRiiR] RNob 39 RhGUELABIRL alBULCEARoB A o

of the service e runtime envitonnment con |gure Interaction w
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descriptors for defining a workflow of the conponent application program

t he workfl ow conprising a workflow conponent for defining an action to be
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runtime environment using a tenpl ate-based execution nod

net adat a-diderent eREeENYPNMRANS.. to produce an execut abl e version of the
conponent application program confi guring the device as a client of the
servi ce; wherein the execution of the executable version facilitates
a subsequ¥ht T dpanige gevierntascording tecclaigy wdr Kuerweamptisiag st rrrpesntation t he

devi ce. %pdﬁeﬁtefnviﬁé fﬁ&niét%frc%%doﬁéntﬁrﬂl\é' (HeBéntatict BEMBork 86k S&intH ﬁ’lef or

interacting wth a termnal device over a network, the server conprising:
a net wor kaAPseEANCE G the compensnyianglicatioa quiegramnas W(ﬁﬁ@n?@és%@éls@b idefags| ¢fsh
comuni cahk gByvikgt ween the service and the device; -51 -

37. The terminal device according to claim 36, wherein a client type of the device
specified in the request network message provides for the presentation component as
platform specific for a predefined runtime environment.

38. The terminal device according to claim 36, wherein the workflow component defines
processing that occurs when an action is to be performed as specified by one of the first
set of components.

39. The terminal device according to claim 38, wherein the workflow component supports
a correlation between messages.

40. The terminal device according to claim 38, wherein the workflow component defines
application flow through a set of rules for operations on the first set of components.

41. The terminal device according to claim 40, wherein the executable version is
configured for sending a network message initiated by interaction of a user of the device
with a user interface element, the network message comprising data entities created by

the workflow component corresponding fo the user interface element.

42. The terminal device according to claim 41, wherein the network message is
configured according to the message component for comprising the data entities based

on the structured definition language.
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a conponent application programcoupled to the network interface for
sending in response to the request network nessage, the conponent
application programincluding a plurality of conponents, a first set of the
conponent s havi ng netadata descriptors expressed in a structured definition
| anguage for defining configuration information of the conponent
application programand a second set of the conponents being expressed as a
series ofu-sc S I u 044 h p fQr
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wherein the execution of the executable version facilitates a subsequent
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infrastructure nmeans for operating the device to execute the executabl e
version; a user interface nmeans coupled to the infrastructure neans
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of the service, the runtine neans configured for interaction with a first
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executlomﬂﬁﬁm§monmﬁnwmbﬁuae an execut abl e version of the conponent
application programconfiguring the device as a client of the service;
wherein the execution of the executable version facilitates a subsequent
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populated with metadata defined parameters associated with the metadata descriptors
using the populated templates for building the executable version in the native code.

48. The terminal device according to claim 38, wherein the metadata based execution
model is used for executing the executable version, the model configured for keeping the
metadata definitions in the structured definition language for parsing during execution.

49, The terminal device according to claim 38, wherein the metadata based execution
model is used for executing the executable version, the model configured for using a

native representation of structured definition language nodes during execution.

50. The terminal device according to claim 28, wherein the runtime environment is
provided by a component frame-work providing a set of common services to component

applications.
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- 51. The terminal device according to claim 28, wherein the executable version of the
component application executes in an application container, which is part of the

component frame-work.

52. The terminal device according to claim 51, wherein the application container is
responsible for one or more of:

a communication service;

a presentation service;

a persisience service;

an access service;

a provisioning service; and

an utility service.

53. A computer program product for configuring a terminal device for interacting over a
network with a schema-based 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 execution of the executable version for configuring the device as a client of
the service, the runtime environment configured for interaction with a first set of the
components having metadata descriptors expressed in a structured definition language
for defining configuration information of the component application program and a second
set of the components being expressed as a series of scripted instructions coupled to the
metadata descriptors for defining a workflow of the component application program, the
workflow comprising a workflow component for defining an action to be performed when
messages arrive at the terminal device, the components being configured for provisioning
by a runtime environment of the device, the runtime environment using a template-based
execution model or a metadata-based execution model, to produce an executable version
of the component application program configuring the device as a client of the service;

wherein the execution of the executable version facilitates a subsequent

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

54. A server configured for providing a schema-based service for interacting with a
terminal device over a network, the server comprising:
a network interface for receiving a request network message to establish

communication between the service and the device;
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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 compeonents having metadata descriptors
expressed in a structured definition language for defining configuration information of the
component application program and a second set of the components being expressed as
a series of scripted instructions coupled to the metadata descriptors for defining a
workflow of the component application program, the workflow comprising a workflow
component for defining an action to be performed when messages arrive at the terminal
device, the components being configured for provisioning by a runtime environment of the
device, the runtime environment using a template-based execution model or a metadata-
based execution model, to produce an executable version of the component application
program configuring the device as a client of the service;

wherein the execution of the executable version facilitates a subsequent
exchange of data over the network between the service and the device.

55. A terminal device configured for interacting over a network with a schema-based
service using an executable version of a component application program including a
plurality of components, the device comprising;

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

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

a network interface 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 client of the service, the runtime means configured for
interaction with a first set of the components having metadata descriptors expressed in a
structured definition language for defining configuration information of the component
application program and a second set of the components being expressed as a series of
scripted instructions coupled to the metadata descriptors for defining a workflow of the
component application program, the workflow comprising a workflow component for
defining an action to be performed when messages arrive at the terminal device, the
components being configured for provisioning by a runtime environment of the device, the
runtime environment using a template-based execution model or a metadata-based
execution model, to produce an executable version of the component application program
configuring the device as a client of the service;

wherein the execution of the executable version facilitates a subsequent

exchange of data over the network between the service and the device.
-52 -



