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Figure 1 is a block diagram of a communication system;

Figure 2 is a block diagram of a mobile communication device of Figure 1;
Figure 3 is a block diagram of a component application program of Figure 2;
. Figure 4 is a block diagram illustrating an example component application of Figure 3;

- Figure 5 is a flowchart Hlustrating a method of building the wireless component
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envi ronnent 206 provides an interface for the client
application prograns 302 and to the device 100, 116
functionality of the processor 208 and associ at ed
mpewﬂt&m@rwwmmanmew fuf €adpliide 3T The
runtinme environnment 206 .pre eré%%% qug?%ﬁégg&ﬁéf

EQdASerip, laedeserived i anadsl B8 hhEneuxk gnsthe
devi ce 100, in which the conponenfrﬂ)g%%:g%ga |o‘t’lji'sm”angu"ilges

WipetOMow SRRV IR G t8 devhidp tHe\WhinpdiBn %@ﬁﬁ a9
provi sions the defi niti gnse ofP i he oncf%tg%ggﬁismmwbh“d
pladBin-indendefiDPayl PhddoRBbifent O%%J J cli.ent specifi.c
for each respectivg@gevi%gli n r?&ﬁ%“&?’é&aém ore-gihya the
wirlssnewosal (2Q0d BeNHISRS a L3R [ R eyl ce
Referring to Figures a1l angyg?mgﬁgi&c%%ﬁ%}?% m?m'
dimted to

AleetiveBsthd &fhpah ' not
nobi | gﬁt el eﬁoﬁéﬁﬁ%%%ﬁ?%Yg@?%wﬁﬁﬁﬂ@m%m

 ComEnTGRIRE & of13gd WLRES o ifcatlh S Rk s I Fo G S SO

i ncl ude a network connection i

BlueostRTesn%o the @56 800/ Vnce %99&%%@&&%@% %ﬁ%&%&@%ﬁ Serlric%allgo, the

to a device infrastructure

. wﬁpbﬁﬁﬁﬁ@ﬁdﬁﬁﬁm%@@aﬂe%xwﬁ%@%{%%fﬁwﬂgﬁg&ghﬁ%o@g

the devices 100 to t
coninfigicionAeA&:St 00 "\Gl E. Links, I.ch enabl e the

devi ces 100 to comni%ﬁr%tg% é]g%‘vﬁe?“ﬁapé’g'&%"ﬂst AAtg pefivgicede which
is oR¥lteIbydhe c%&sslnfﬁu(e%é]& A rver 106) via the

net wor k 1%62( 104. 'egevw re e‘g‘g“’m?&aﬁit%iﬂ%&geeorameut
appiitatidns 3618ay32 Lk & . ordi nate the
" request s/ ?}g)gpongt ée& ?ng%aégegcége Tﬁ%ﬂpﬁ@fi\(k@éﬁ?ﬂi‘qﬁ sofpyaremedule or
oper@tfi sttt dihe MR ARE . and. t segvers 106, 110. The

network 102, 10% sup“%g%o% ?vﬁcgqﬁq' iPEeyidss thseomipengnti
framEW@k DOFHY G SLSVe a0 nessages. 105 bet ween devices 100

and external syst gﬁn‘gifo"{/ﬂﬁnl B THE Il eawrically by eeference
mmddgizogr K 102, 104. The network 102, 104 may. al so

support voi ce comuni cation for tel ephone calls

bet ween the comruni cati on devices 100 and devices

whi ch ‘are external to the network 102, 104. A wireless

d Rleferrn; %Ezﬁm ' ol. can ‘be 12 used by the

Ao AR 1607 2. e i eRironmens 06 arcyiied by the

wWi'rel ess net
nnecti on between the

evic c . Jh :
T o e chiigarso d e difes 168 reic scvebohentred thate ssrices

wirel ess network
(of thd WEENeRRE 10671 PNAY; iy shamnn%, gwi ch enabl es the
messages 0%5 an e%té-'gh g'ﬁcﬂlgﬁ’ gt 208 gifhe drvioes 140 ippyeferably
capabb%fgﬁ%ﬁﬂéﬂﬁosﬁng and executing the client application programs 302 (which are in .
the form of component applications — see Figure 3) on the device 100, Further, specific

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

10




connect ed devices 100 and the web service of the
server 106. Referring again to Figure 2, the devi.ces
100 al so have a user interface 202, coupled to the
device infrastructure 204 by connection 222, to
fot 1B ,E'Hﬁ&ﬁn@ T S, gw@i1~ he user. .interface
ZOZ@iaﬁl?Sdes ohe oﬁﬁag&rlgﬁoaé%r npat e eaetdip ¥o
opgx‘dﬁoxﬁ,%oﬂnmiﬂgeé{%p' fas 8 BRI device KA QR keypad, a
trackwheel, a s &W ﬁgn a %u%egl,ce 3% 3l ﬁ%looﬁé‘?gé‘ﬁ?i‘dl“ﬁé“m to
coktoBlectUbRES crdeN h n LCD screen. display |
ar]d"egr a sp%akéeé ra& @Wg ‘#ﬁ"é @%@%@aﬁﬁf?&xﬁiﬂﬂgw pgEvironments
205 Aed i §R! alsp .be used as . the user input
206 B8ck Al Uy R BV e 108 oo e St e Rt i Loomage
Ruffife 4IRS by M 2 .S | oyed t he user of the
devi ce 1%@%%%%’? R i %&ﬁ@‘t@%’g SEmMtcrosysters.
message nessages 105 over the system 10 (see Figure 1)
as enpl oyed by client application prograns 302
_ exegited: | runtinme vironnment 206. Referring
agai nttt 0 Figure “2?“‘%?6&?‘5??8#5‘65%%1@%13 sHpperts the
folldk 6500l bl e the deyice infrastructure
.2021.g The é’\l}’ui“cfgﬂﬁ% ‘g?F %ﬁ@’t‘%ﬂ%"%&s pibe clivatkepplicetionuegrams
3m§&£ﬁ£ﬁﬁﬂ&nﬁ%§aﬂ29 the associ ated menory rodul e 210.
he conputer processor 208 mani pul ates the operation
of K.interface 20Q, the user interface 202
an 8m?ﬂg 2 ? u n% i Hnem%'ﬁvcf’ﬁ%ﬁiﬂbtﬂ lse“gé‘l?s%‘ﬁestlﬁé to the; Wieh Serwiaesiof the
b eV executing related instructions, which
v ar e&gﬁg\%?q’geecgéﬁnvﬁa ﬁn%@:ﬁé{;% 11@4’ system and client
302 |l ocated in the nmenory nodul e

'g ggﬂo{ﬂ.ﬁ%%t%%P ",B "cf%gi;@g& hp’éll?d@ﬁ O3 &gy mpFtalevieref thrdeiices 100 to supply
data b B BSHER: et s 09 Cogagido frooiseiot 180%b server

torage nedi
forproviding instructions to the processor and/or to
’l oad/ update client application prograns 302 in the
0. The conputer readabl e nedi um 212

. dule 21 Ut
can i"},hec Gde™ 8T ingheppehilitiss for igbeServines’ responsh wewages 105
: SR onl neti ¢ di sks, magnetic tape,
Gacofty ca{g%s??lé‘glﬁémhg%ﬂéﬁﬂ?@&@ﬁe%b STV DWS ROMSoutp device: -

opti
rds. ln.each case, the conputer readable
g@ﬁﬁéﬁ i‘%%ﬁﬁx Sepvifes to matntaip local sfient datarin the tiembry nidduipRY0 (see

Fi hﬁﬁ@{t . cassette, hard _ disk drive, solid state
g1uﬂeworye ca?%ﬂﬁb?mRAM provided in the nenory nodul e 210.

I . _noted that the above |isted exanple
c ié’ﬁp%%? g‘# 8‘r°€“§‘83 RN &‘iﬁ seripting langusge fosendrdinatingopeationss

s ol i nation. . . . _

the appficalith &g@nm% 4108-%2, 404, 406 (see Figure 3) of the client application programs

302

11



Conmponent Application Program Referring to Figure 3, a

bl ock di agram of the conponent application program 302

conpri ses the' data conponents 400, the presentation

conmponents 402 and the nessage conponents 404, which

- ar erg 9% di y wor Kf | ow. conponents_406 t hrough

commn%rg’t%aggc v. & ?‘ﬂm{é‘“’t VEPment 26 pEeyides an interface for
definition | anguage

e S BEHRRRLh im0 St b it rarsoshling tmpapesor 208

can
38, ries of tadata_ records, whieh consist of
and;agsdc’ﬁ%??%g?é%f“ﬁfgf e“ffﬁé‘aa‘”&? ot 264 cEeawating eopeaninfeni206
j of .a.resource, such that each elenent can
profBlsbly SES o ChneBCC SHRiTE &5 Sabiaroismimsmt e thesdeien 100, in wiich the
' .v...nas defined characteristics such as but not
confpbblcf Bt fropins R peoriti ooyt enmIE a2 hepreviciins he
ning for each el ement. Exanple

t
deji%@?%dp g %rég%ﬁdéﬁ%@“ n€q2u 7 > & crgate thgtactnaltweb ichdnt greicifio for each

i,0.. Cor DO) ,. Angl o- Ameri can Cat al ogi ng Rul es
=P ?%m °? the seyvBEniention deyinss HI0. Ser vi ce
(A LS), Encoded Archives Description (EAD), I M5 d obal

Learning Consortium (MS), and Australian Governnent-
Encodi ng syntax 14 allows the

at or Service (AGS).

Comﬁh&%ziﬁgif’%ﬁﬁ‘fmt he components 400, 402, 404 to be

prlge%essed %F%he device infrastructure 204 (see

Fi-guracs Fenres 1 antd dheepmapaynicetion dewisk k06 asudebicassudlits but not
Enﬁt%%'l‘%qit@&tto XM, HTM., XHTM., XSM., RDF, Machi ne

3 JEBT €C ERIORFo B A% Y MRROy2gers Aed dualinbdqrompmmizationt VoG (see
Fi %nill t.ensj ons éM ME). The client runtime
BTG oy TS FReses 190 iclydes natwerk sppnettisninserfmia siah deswirélpds ®assceiver
nents 400, 402, 404 to.provision an

t he conpqQ
200 cg'&é%‘{]‘?"‘a%ng%‘t%lrg&ﬁ drvice fndragtnishire 20d4i Tire wirehgs @afscop@2200 is
t he data conponents 400

rri.ng again to Figure 4,
mmeg%;"ug ringpcr oo of i davices 16 tosthecnetrmn 10 ¥04, heh QOB W Rdiess
- i.cation program 302. Exanples of data entities
nmo%wgﬁy%‘gt% g’ﬁ‘lﬁg eahledhe dpgipen P tolemaminhatearith castithe and with
financial transactions. Data conponents 400

er.s n
extorngf SyYThs @Wgtﬂs the Welysemier 10 viadhe ietpairk #02, 104, dEELKdMas t he
ies, and in what format the information is

dat tit ) ]
trunsctfos PR i g e s a0 coohrtkabersquspobeporie ARRER0S

EXP
bctweeglg%%cﬁ.‘%g%gglgpt?o; p?glga&ggtoz lgéq%qt: sea'?@fmomgp 110n g‘l(i;ﬁddﬁmgk\igi,lqa
su;:nporls%he].c t?arnsmn?itsgigndof%gta %1 tﬂg ggl?erst’slrgspclnisi inesos];ges 105 between devices 100 and
external systems, which are connected to the network 102, 104, The network 102, 104 may also'
support voice communication for telephone calls between the communication devices 100 and

devices which are external to the network 102, 104. A wireless data transmission protocol can be
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itenms which are formatted as strings, the tinme the
order was created which has a date-tine format, the
status of the order which is formatted as a string,

and a user who placed the order which is formatted
i.on of another one of the data

3 cor di to t ef i_ni .

use B Btk bk 05 Sheaid b Goutfiten o BotRT AP RE onGRMA. The
MESS copponents 40 fi he fornmat of nessages

confFE RS E SRR ettor s e sy K4 neindes om egaet Gateway
C ni.cate with external systenms such as. the web

(ot S0, uhichepgbles for mgstascs 05 anfassoniaten aa sopdent il fsfivesm the

co 4Qﬁi § Qﬁécr% e sgch_as ut not limted to a nmessage
i gﬁ% &5 17y B e raRservigniof e serirdles the uni que
identifier for the order, the status of the order,

and notes associated with the order.. 15 Referring

a %n.to Fjgu e 4, thg presentation conponents 402

deP{ FEng $38m %%’@%ﬁe&nfé% exices 100 alsa bavsre user intpréace 307 coveled to the
devidh i cation program 302 as it displayed by the user
eVigSEiusEe YDy tiog 2 &% éviptetactpithetspinetshewn) 0 Theuser

. Lt | screens and controls,” and actions to be
mter%‘g%g’g %%H%JWE AT DPFE ugrS Bput deyiess sughas htmiat kthiteddo AROYEREY
appl icatjon 302 using the user interface -202. For
k"yb‘éa%g &BF ?‘L f ﬁ‘@"kﬂi‘ih@@é’rﬁlg‘tsi HROWS, f3Rirrenkene, 400 theaer dutpitievice
mmhscr§gﬂ§, | abel s, edit boxes, buttons and nmenus, and
A oHsoreen figplayaed/ar apeskes: Hithe sraeen isjtpech seavitive, thatithe display
a@rhgus es a button. The majority of Wb Service
can 250 Aespkasdhe uegr inpu fevipgles by thecleviod inPdoruSure\204.eThe user
.. operation results, and therefore provide the runtine
mfﬂféﬁ%?f’f’é ArRiqyeddy thehseriof the deviesd 08 Brocoowlirmts the rofucsts/ssspanyéd Ng
user interface screens. Referring to Figures 1 and 4,
messagp messages Ly esBeisystem0 (sse Figure dhaseaplioed by dlienk applicatidn
conponent application program 302 definitions hosting
mg"‘iﬁf‘gag? exeeed Brihequptimg yirnmsng2fbent s 402 nay vary
dependi ng on the client platformand environnent of
the device 100. For exanple, in sonme cases Wb
rvi.ce consumers do not require a visua
HeHng sgeinde Fieme @, epsptionefitheanomptwinioaini dovicof00tihenabled by the
deviceSomponent s 400, 402, 404, 406 of the conponent
eviceINEPIears HH- Jhedevisninfastinctre 304 inchxdesaicamputer pMédssor 208 and
th Ser%jce registri as_a bundl e of pl atform neutral data
€ assReIRed MeRay HedweA10. e RIPRIGT POGessT @AP arintlatdethe bpepition ST
h m%%h a_set of platformspecific presentation conponent
‘The netygek injeréacs Qb Hie yser dnterfage 22 snd the retisfeienethnaicat06 of the
runtines 206 (see Figure 2). \Wen the discovery or _
commumeahiqn Agwirs 1Q0dy gaecnting related instructions, which are provided by an operating

systern and client application programs 302 located in the memory module 210. Further, it is

recognized that the device mfrastructurc 204 can include a computer readable storage medium
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nmessage 105 is issued the client type should be
specified as a part of this request nessage 105. In
ordernot to duplicate data, message, and workfl ow

nmet adat a whi | e packagi ng conponent appl.ication
02 for different client platforns of the

r 3 | C
mgcfgnﬁ’{ﬂ%:{‘?:%? PEReHIRAVE £& providing npuciiops tp dhet fronassckednilfot foil@idMmpdate
n ke hosted on the application server 110 (for
°h§‘i‘aaﬂpﬁ1°%s°n 8§°g5‘mb‘3’n% Phenemasy mpdule #40n ke computs radabintiedium 212
fipi.tions Finked with different sets of_presentation ;
“g%&%%en j gre a&’é&? Soffprats S%Fh@i,g WE%@:aimpm onlypmegnyticadisks, magnetic
0 a uesf message , the client runtinme type
a8 ‘%faﬂ%m %}H?ﬂﬁl&% Fusth 2 {ERVDYES ROV, addmimory adril<] dh e4th 384, the
o t%ﬂrgéagi{ bundle is constructed for delivery by the
R mogkiggn 217 maydakedhe forn ofoGmall disk! Mppyikens, kastid, hard
consuners, the client

dh%gé' Fg& t hose Wb Servi ce s
1% At efR Dpsrmep cansor RO M mrswided indlnt mbmoR HRAR LAY, iTMould be
linked with the data 400 and nessage

C nents 402
notge g‘lﬁﬁgﬂﬁéﬁeé c¥ampls sgmputiraeadahikfobdivms D IEDQA BENised difr alone or
. Referring again to Figure 4, the workfl ow conponents
10 CPPREYPt-he conponent application program 302 define
processi ng that occurs when an action is to be
performed, such as an action specified by a
c resentation conponent 402 as descri bed above, or an.
°"§Q.‘1“P’!§h‘PPB°%@“ﬂ’é‘?Sre¥Ined when nessages 105 (see Figure
1) %rnive fromthe system 10. Presentation, workfl ow
anteterpg o fignre 3. adiosk Hingramothe e(fﬂlméatl&)z}bﬂcbﬁmgﬁiéﬂuk o
CO nents 406. The wor kfl ow conponents 406 are
”mﬂﬁ's% ‘8%#‘%@1@09@51 48€, tioef presrsiition hinpoifents B0Pard HRGHAEE NI
c Ianqga e or a scripting |anguage, such as but not
ORI 46 VRCIEER ettt by vk fioaroRporb a0k BebubH Lo iidaGns
214c,ode and executed by the runtinme environnment 206, as
HEIBs shiseluntiran eyiumeatROip T sntictined dWREIG 191 R TRARSAL S
_ 406 may be to assign values to data, mani pulate
conslgHct e pREPOBMIS NN #94 mres s iesent bibadatd Feobhds Nrhich consist of a
llumlb|oresentation component s, nultip!e_mprkfIOM/dé?lnl?lons
LAt Prsedefipad:alenebntsaepsasptiog bpocifip adbibutes iof S resqid 55&%# bt
) t hat vary anong devi ces 100. The appropriate wor kil ow
elemeggan hyve oBnorsRere Wadues dBick mitates sahefla SRRl Rhas ilifh | ME Of
charadownloadin and provisioning of the application
DY B A¥Ri30 Dut B0l o nGabept Qb )W EAE el S1cment
d Associ ation) Script is a standard script 17 language,”’
anc:a fepningifor el ¢lgment. dixample nteefith E@EMECnABIFLSER Be P 1iRed to
Dbﬁligstructi ons that is interpreted or
" ore (DC), Anglo-American Cataloging Rules (AACR2), Government Information

Locator Service (GILS), Encoded Archives Description (EAD), IMS Global Learning

Consortivm (IMS), and Australian Government Locator Service (AGLS). Encoding syntax
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carried out by another programrather than by the
conput er processor. Sone ather exanple of script
| anguages are Perl, Rexx, VEScript, JavaScript, and
Tcl/ Tk. The scripting |anguages, in general, are.
all 1t i a used -t o, .mani puj at e,
o8 etiekdanl® of RLEHR 300 AR, PR o PRPenchuy i feier wiprigetie
208YsSh he devices 100, In such.systens, -
A 8 B2 80 Bodlioherit BERpd ek =i BB g e
i &&ﬁp 2 (s FLqure d the scripting .
i an ghjzgég%ﬁ’l S aﬁi&ﬁl&ﬂéﬁﬁfﬁ%‘fg%@}%& god Multipurpose Internet Mail
[ [ty t rogramcontr In this way, the )
a5 PR o L en R i e it 206 gt o msadats descriptors
| Fon of-,ohi,ects .and facilities which conpletes
of R EbhEear 0oy {Oés&i?ﬂf’ﬂa%mxm& vez3i98 Q& e application program
sgppecifically, EMCAScript is an object-oriented )
progranm ng | anguage for performng conputations and
mani pul ati ng conputati onal objects within the host
runtime environnent. ECMAScript can be used as a Wb
scrdg pti.ng |.anguage roviding a nechanismto perform
s orVETHOE S IR At el compatents 400 defin daeiits whichads used
ient-server architegture of the system10 (see
by the ‘é"lﬁpé’“?? ?PPE@\MW 3t¢- Framelss etslata eatities phichgiata components
4mﬁ§§%p§Lh%ies for a variety of hostruntine
eV T ORRENT 2aems, Heprs, Al faengial trepsactions. dDataqomppianty 400 define what
_— uage can. be consi dered platformneutral for a
"’fﬁ%%% S‘fmﬁfgﬁﬂtdFseﬂ qutifiepnand ip what formet theinfamatiings
nt i envjronnent 206 (see Figure 2) can provide
exp{eﬁsgé ' E%%ﬁ’@ﬁpbepl?‘e Ton?pHPﬁ";ﬁ@ cfigsrvelras bivbrot limited to an order
“mil.iapt-s%pz cngutaLion of the communication devices
D SORIRTEH! 04 & Upiae 1Rptilierifon theserder vhichliy foratted fret number, a list of
mmégg{ segt m%;doma, nmenus, = pop-ups, dial og boxes, text
areas TeANPRIES striRgs b time the prles wassirglell wbich haxh date-time
o igﬁgt utput Further, the host runtime environment of
fhe F{ﬁ‘ﬁ’FP © QT P dsfRrmatiod 25 singdand aaserevio platal thd draerh
“mkiqg' tiq? code to events such as but not limted to
‘hicl e ot ackogting to the dtintioRiof el cno atibedpta components 400
unl oadi ng, error, and abort, selection, form

subm ssi on, and nouse actions. In inplenentations
' the code appears within the

u .ECMA scr.i pting,

wé# g"?ﬁ"&ﬁg% ﬁf’élgemagew%dpﬁnqﬂn forrha 0fmessages

uﬁﬂgl pents and fixed and conputed text and inages, and
15T SATROPEA RpHealigR programa0R ta gogmusivate twiih exismnal systtmy Hicc s

. .The web server 106 (see Figure 1) provides a .
the “'g'ug)%ef‘%?ee S cKaple, @RAAL s MAEHES ot 406 mma ideberibe such as but not
ncl udi ng obj ects representing requests,

.. tatiqQn |
lnmteg ;?«i'.‘lg %Fsg?geg?fdhaf:ﬁng é%?rd%m@mh mcludes the unique identifier for the order, the

O

i o]

status of the order, and notes associated with the order,




mechani snms to | ock and share data. By using the client
side and server side scripting together, it 1is

possible to distribute conputation between the client
conmuni cati on devices 100 and the servers 106, 110

whil e providing a custom zed user interface 202-for

the Web-based conmponent application prograns 302.
ECVEGEritM agath 8PmigRL &, bUI|t n, gper at or s

whi ch may not be. strictly spea NG ﬂ? t?i‘ga@Fm"ca“d
beBi 61 he chbPARSR bl %;gr in as hut

limted to vari ouﬂs] ﬁt%g opsz)rza ?glﬁ@ay%‘}?]eﬁpgégﬁmzm The

e, shif

présehifinQbsp oAkl 1462 o4t 5‘% O 3d r (E cé)&ﬁ'gﬁs,l a‘fﬂ?@? torhs executed

.operators, relation
oper at ors

wieh @ uder l?dt&%t&%tﬁ)ﬂ?g&gp he gipklﬁ% %%%ﬁtjng Bgﬁ!gqrdwerfacc 202. For

assli gnmant oper at

Ies J va s X, however

%Scr i %%méﬁ;é’ﬁmép"%g&sre 1573 o506 Searcg ety ot posy btopeand
. melh, SRadg *%%??%%Wh@&th R R 1 e o rpoitenabrica. The
are types_associated with

d
AU SRS cREindh B Vi P GIREOR P LW Al Berieq pperasn e,

propertles
and YBMErofe RG] rati.ons appeat textually before calls
to tﬁe?ﬁ vide t&ﬁgﬁ"?“eec%‘ st} s dpioes 109 efpablp af@eplaying user
mtggﬂg,k oriented programm ng | anguage, in general,

state Is carried by instances, nethods are carved by

cl asses,, and inheritance is onIy of structure and
behavi or In ECMAScript, the state and nethods are
Cakgek g 12%1%,4 gnd structure, behavior, and state

are a ISERTRERIFrE that Im e abevs deseribed clinbepmponent
l@éﬁtflﬂl referring to Figure 4, the client
appl icati ogﬂp‘?e a:%g%gl 58 model, %Pmﬁéﬁgmﬂmnam@@ may vary
ral_co onent definjtions, nanely for
dep&%ﬂg@él%,g d“)al n'% ‘g l%d@r pragpbninabine cases

dat
ot her sui tabl e

Web&R0R sin or an ]
. Ustr u%?:g re P#Wﬁﬁﬁvﬂs‘éﬁi on. Theapplieddph definition of the
be defi ned usi ng ECMAScri pt (or any

6
?Er)&g)gl @3&9 4@2 W@P%M%mgpz anhebose) in a
tl t 206 F 2
W“";;S_Eﬁ‘f{e‘;? Bl 8%‘2 R B DB OuS! S, trvonmsdad et 4050
00, 402, 404, 406 of the

51 d ent
coplﬂggnpone t Eeé? 5@‘?"51?11’3@@%09 cpmpRresti40R éeserdpnors for
e 100. Wth a large variety of

vario: 1 31 %g |
H}ﬁ' ede; F{EIH fient f m%),. Whrg the digcovery or deployment request

term na
message 105 is issued the client type should be specified as a part of this request message 105

el

:1

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

apphca_tmn programs 302 for different client platforms of the communication devices 100
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cross platformstandards such as XML or ECMAScri pt can
be used to define application conponent netadata

i nstead of pre-building the conmponent application
prograns 302. This delayed binding can all ow generic
appdipdtion ddfinfriondehibe hiskeaon e bpliofios PR N80 troARRhHISAE bk Qﬁhdle of
prograns 302 to be run on a wide variety of term nal

Plgtfmerutrad Bithiod ST EErStiodkhied Wil GFERHQEs BYpris@fithi®ditSomponents
di fferent communi cati on devi ces 100. The fol | owi ng

402X Wihpd useoalss Hdidodery GlioRalod eQfestGhds@ipt 16D MHe At hufiine type of
program 302 coul d be expressed using a structured

thelefminicativh doAloELBYL16 15 Wailat@Ban e pi6Per binlleliEbndtorMor delivery
and a platformneutral scripting/progranmm ng

byltinepbageesr 196 6 thedevitd 00 6Wer thé RBEE 160 1&@%?%&&%1: Nile
defi ned conponents conformng with the fol ['ow ng

colbamesEhd bR plRefidn Yir 3PFId
S e el

(desc?, iconUl?, res*

inkel S the BGFI00 ek PmeBags bihlc %LI ED vendor é@{?ﬁ EFE‘BG

#REQUI RED titl e CDATA #l
versi.on CDATA #I MPLI ED transportKey CDATA #l MPLI ED

i nstal! Nof rf URL CDATA #| MPLI ED regi ster URL CDATA

#1 NEMEdrfl aphile tdoMERE 40BS S ork AR ?mﬁ&%kﬁlé’%ﬂ

(#PCDATA) > <I ELENENT res (#PCDATA) T ATTLIR kf‘&’?%éh&m’“ ,
progamBS0LRRRApioREShE REfdccuithwichd AdbREQL b RRRx

image | sound | any) #REQUI RED ohahBf sl B ation
specified by a presentation component 402 as described above, or an action to be performed

when messages 105 (see Figure 1) arrive from the system 10. Presentation, workflow and
message processing are defined by the Workﬂow‘ components 406. The workflow components
406 are written as 2 series of instructions in a pmgramming language or a scripting language,
such as but not limited to ECMAScript, and can be compiled into native code and executed by
the runtime environment 206, as described above. An example of the workflow components 406
may be to assign values to data, manipulate screens, or send the message 105. As with
presentation components, multipte workflow definitions can be created to support capabilities
and features that vary among devices iOO. lThe appropriate workflow definition can be
determined and sent at the time of downloading and provisioning of the application program 302.
\ .

ECMA (Buropean Computer Manufacturers Association) Script is a standard seript
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deferred (true | false) "fal se" Exanpl e Dat a
EMENT WDat a (dfl el d+)> <! ATTLI ST

Conponent 400 <!E!.
WCData nane CDATA #REQUI RED persisted (true | false)

"true' <! ELEMENT dfield (#PCDATAp <I ATTLI ST dfield
lavgege, GATER SHRE dn BERf$rn @ 4sBlsbjubite bfihlk't?ﬁ%ﬁ

Date | Any) "Any" array (tr ugd fal se) ?al seﬁq}lﬁg@q’teldor
cirtied et by dnathereprogrid kERYT thag HPhRERrelPTBcdtbdyPhd D

(01112)"0" Exanpl e Message Conponent 404 omé%yampl“f
setipHlahgbgdd we B, Reftk, VESipt>TavaSeAt dnl FTIE g‘%}ﬁﬂﬁﬁﬁ i
#REQUI RED nmappi ng CDATA #| MPL1 ED <! ATW ks, in
£piotaby ate itSRATAnY IavBlabdshat s Ehdd Qjﬁl&t@'

<I ATTLI ST nfiel d name CDATA #REQU RED cq%&éﬁ@.é L é‘\)“’mﬁw the
fapilitids@f anl exBring §88m| subldstheldeMebs60. 1n ¥

meppi ng CDATA #I MPLI ED A MSys#t!n%PI!m Epﬁmctmnaluyls
already available through the user interface 202 (see Figure 2), and the scripting language is a
mechanism for exposing that functionality to program control. In this \;&ray, the device 100 is said

to provide a host runtime environment of objects and facilities which completes the capabilities

of the scnptmg Ianguage

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

: scnpt;ng code to events such as but not limited to change of focus, page and image loading,
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Exanpl e Presentation Conponent $402 <! ELEMENT wOScr
(layout?, nmenu?, refresh?, event?)> <IATTLIST wcScr

. 21 name CDATA #REQUIRED title CDATA #I MPLIED main
(true | false) "false" dialog (true | false) "fal se”

it SRR N ST i

<I ATTLI ST styl e nane A

COATA SRECBED ear b U Pkl it AR s e
AL bbb e G B W L
BN 71 B 7 o PR PRI
for 8@ Ger-side computation including objects representing requests, clients, and files, and

mechanisms to lock and share data. By using the client side and server side scripting together, it -
‘is possible to distribute computation between the client communication devices 100 and the

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

application programs 302.

ECMAScript also defines a set o_f built-in operators which may not be, strictly speaking,
functions or methods. ECMASecript 0peraioré inch-:;de such as but not limited to w;arious unary.
operations, multiplicative operators, additive operators, bitwise shift opéxatoi's, relational
‘operators, equality operators, binary bitwise operators, binary logical operators, assignment
oj)cmtors, and the comma operator. ECMAScript syntax resembles Java syntax, however,
ECMAScript syntax is relaxed to ena!)le 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 fanctions are not required to have their
declarations appear textuaily before calls to them. ‘It is recognized that in a class-based object
oriented programming language, in general, state is carried by instances, méthods are carried by-
classes, and inheritance is only of structure and behavior, In ECMA Script, the state and methods

are carried by objects, and structure, behavior, and state are all inherited.
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<| ATTLI ST | ayout e, choice', button", textarea")>
type (grid flow border | vertical) #REQU RED param

CDATA #| MPLI ED pl acement CDATA #| MPLI ED styl e CDATA

#1 MPLI ED <! ELEMENT nenu (item)> <i ELEMENT item
(action, condition?)> < ATTLIST item nanme CDATA

#REQUI RED | abel CDATA #REQJI RED shortcut CDATA
<I ATTLI ST acti on

CoblfhenE Rppil NIV MPTY>
ATA #l I ED %Ck CDATA #I| MPLI ED par ent

screen

CDATA #| NRls S “"true,

<l ELEMENT con H i on 931%]%?@?@%@%%%@9‘%?};; Higrke
dERATH %E@% gggg_ sibls LI ED rue |

f al se)a "t %ie E I\/%ﬁ?ggé\;%% Jamely °l\$#ﬁf*%°(la"8\?1$ﬁ§"‘ge404
AR bSO DENBIOE 95U R e
definition language). The workflow components 406 can be defined using ECMAScript (or any

=

other suitable platform-neutral scripting language). The client runtime environment 206 (see
Figure 2) can generate component templates based on meta-definitions when the com-ponents .
400, 402, 404, 406 of the component application program 302 are pmvisi;)ncd én the
communication device 100. With a large variety of terminal mintime environments 206, the
cross-platform standards such as XML or ECMAScript canbe use& to define application
corponent metadata instead of pre-building the component application programs 302. This
delayed binding can allow generic application definitions of the cbmponent application programs
302 to be run on a wide vaniety of terminal system. environments 206, represented by various

different communication devices 100.

The following example shows how a Web Servicf-:s client application program 302 could
be expressed using a structured definition language, such as but not limited to XML, and a
platform neutral scripting/programming language, such as but not limited to ECMAScript, with
defined components conforming with the following Document Type Definition (DTD): '

Ay

<IELEMENT wcApp (desc?, iconUr?, res*, weData*, weMsg?, style*, weScr*, wcFlow)>
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screen CDATA #| MPLI ED 22 par am CDATA #| MPLI ED

<! ELEMENT separator EMPTY> <! ELEMENT | abel :
(condition?, event?)> <! ATTLIST | abel nane CDATA

#REQUI RED val ue CDATA #REQUI RED pl acenent CDATA
#lAVRISTRDASSt y| € CDATA #1 MPLI ED > <! ELEMENT edi t
( condie 6RATA#BEQWMIRRY > <! ATTLI ST edit nanme CDATA

#REQQEEE%TD%; DCDATA #| MPLI ED  mappi ng CDATA
#1 MPly, AR # | nunber date | pwd phone ~ enail)
" chanrinspd Nt el fal se) ' fal se"” placenent CDATA
#1 MPInsBINotifgRl CATEBINPAES| MPLI ED <! ELEMENT t ext ar ea

{ con{oEieBiRh COBTAHMPYED <1 ATTLI ST textarea name CDATA
HRERRED, #abité,,COATA #| NPLIED nappi ng CDATA

R
#mmgumn._,(ﬂ@@ A (true | false) "false"
<IELEMENT res (#PCDATA)> .
<IATTLIST res
. hame CDATA #REQUIRED

url CDATA #REQUIRED

type (xml | image | sound | any) #REQUIRED
. deferred (true | false) “false” _ -

Example Data Component 400

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

<IELEMENT dfield (#PCDATA)>
<IATTLIST diield
name CI?ATA #REQUIRED
type (String | Number | Boolean | Date | Any) "Any"
array (true | false) “false”
cmp (true | falsg) "false”
cmpName CDATA #IMPLIED
. key (0] 1]2)"0"

Example Message Cormponent 404

<IELEMENT wcMsg (mfield*)>
<IATTLIST wcMsg
name CDATA #REQUIRED
mapping CDATA #IMPLIED

<IATTLIST weMsg
. pbl_ock CDATA #iIMPLIED
<IELEMENT mfield (#PCDATA)>
<IATTLIST mfield .
tl;;r:? SCDATA #REQUIRED
tring | Number | Boolean | Date | Array | XML #MPLIED
mapping CDATA #IMPLIED l d )

EIanLné M?E i’lresentation Cormnponents 402
1 T weSer (layout?, men ? ?
ST VS (layol u?, refresh?, event?)>
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pl acement CDATA #l MPLI ED styl e CDATA #l VPLI ED
event ?)> <I|ATTLI ST i.nage

<EELEMENT i mage (condition?,
nanme CDATA #REQUI RED resNanme CDATA #REQUI RED

pl acenent CDATA #l MPLI ED <I| ELEMENT choi ce
entry*)> <| ATTLI ST choi ce nane

( cONdiake @BRTA MEADIRE !
CDATNH#GIEQAI#REDEava?ue CDATA #1 MPLI ED mappi ng CDATA
| dropdown ~

#| MPLTHDirgey| flse betgl eLi st ~ nul ti Li st
chec (%1‘5‘;’\ ?%é%se singleList" readOnly (true false)
Sfal ser plracehEntERCDATA #1 MPLI ED  styl e CDATA #I MPLI ED
<EEMENEBFie @ity (#PCDATA) > <I ELEMENT but t on ‘

<I ATTLI ST button name CDATA

TeohETsen?, event ?) >
URBIATA #REQUIRED inmmge (true | fal se)

#RE ES;E‘FPAE g{?ﬂ
2 f al seer By 1‘2\ MEREDCDATA #1'MPLIED  styl e CDATA
SERENER2HPFsanpl e Vorkf | ow Conponent 406
<IATTLIST font |

name CDATA #REQUIRED

color CDATA #IMPLIED

size CDATA #IMPLIED

bold (true | false) "false”

italic (true | false) "false”

underiine (true | false) "false”

<!ELEMENT refresh {msg+)>
:l!gl-.ngEﬁ; lmsg (#PCDATA)> ’ :
<§A'I.TLIST | mut {layout*, label*, separator*, edit”, image*, choice®, button”, texiarea™)>
type (grid | flow | border | vertical) #REQUIRED
param CDATA #IMPLIED
placement CDATA #IMPLIED
N style CDATA #IMPLIED
<I!ELEM$ menu (item*)>
<IELEM item {aclion, conditi
 <IATTLIST item ¢ nation?)>
name CDATA #REQUIRED
label CDATA #REQUIRED
. shortcut CDATA #IMPLIED
<IELEMENT action EMPTY>
<IATTLIST action
screen CDATA #IMPLIED
pblock CDATA #IMPLIED
param CDATA #MPLIED
acceptChanges (true | false) "true®

<IELEMENT condition EMPTY>

<IATTLIST condition B¢
pblock CDATA #REQUIRED
param CDATA #MPLIED
result (true | faise) "trye”

<IELEMENT event EMPTY>

<IATTLIST event
fype (onlnit | onClick ! onCha “oninit*
pblock CDATA #IMPI'.IED nge- | onFocusOut) “onini
screen CDATA #IMPLIED
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<! ELEMENT wcFl ow (pbl ock+)> <! ELEMENT pbl ock
(#PCDATA) > <! ATTLI ST pbl ock id CDATA #REQUI RED param

. CDATA #I MPLI ED As gi ven above, the XM el enents define
t he exanpl e conponent application 302 including a

wWCc Appargh ebEtavmacbDat a el enent, a wehMsg el enent, a
weSrc el ement and a wcFl ow el ement Referring to
IEE ﬁ elenent is a top-level elenent

l(ﬁ‘i—’z'g't"’"'t’ “E’b‘rrponent appl i cati on program 302.
conponent

The m@@bm@#p@@,mmdefl nes the exanpl e dat.a
400, valvia cORTA #REQUIRED I Sed of a group of nanmed, typed
mephEDATANIMPLEDemrent  defi nes t he exarrpl e nessage

fi eIRPf??
sconp é?ﬂATﬂﬁ'h‘Pﬁgﬁ’i ch sinilarly defines a group of
<BRRNT iy @Sditonk | Gdni§s  The weSrc el ement defines the

<Xeugtleait pr esent at i on conponent 402. The exanple .
preS'emﬁm’«'@r#RE@ Dent 402 is a |l abel, a separator, an

%@m %Emgﬁa nedit field . a text area, a
S|n ection list, a
dromahd)rﬂ)t(tme:':]fa}bb E‘%lphg"e 'aaﬂb)ci%tton ‘or a screen
c onPlagement DaT #ivBipEmf ot her presentati on conmponents

. 402MpEPA 5 t he above exanpl e conponent

<'@Eﬂkrlrﬁ )2 and Figure 3, the wcFlow

<'m5%ﬁ§§réd;agéfkfﬁgg&?%g;ne anpl e wor kfl ow conponents 406.
The |ChARA #eeQUIREMt es of the XM el enents specify a
pr Q 'f’*-"ﬁfést ed in the weFl ow el enent. Each
pr 9u'pr|ses script which defines part of

thep|a¢a-r, @9 conponent appl i cation program 302.

Thestymtwm#lml_mltten in ECMAScript. In order to
:!E e the(= behavi or of the conponent application 302,
Py @S:ﬁéf (BiftiopyevediiBonent s 406 use ECMAScript to
ref,ﬁﬁ,gngmpmmbpul ate the data conponents 400, the
pr essblahaCbATA #Reap®EENt S 402, and t he nessage
cor?lﬁ‘é‘?'ﬂ?ﬂt@%e#m%kal ow conponents 406 can - al so

>
<!EEE§/TEE‘E’%%§](&J¢ %"ﬁ t?ﬁjg c’t types, which allow actions
<ATTOISPehdRE! | OF TEC dmponent s

name CDATA #REQUIRED

value CDATA #IMPLIED

trynpa,t:;?irlg CDATA #IMPLIED

e (singleList | multiList | dropdown | checkbox | radi

readOnly {true | false) "false” . ! radio) “singlel st

placement CDATA #IMPLIED

style CDATA #IMPLIED

>
<IELEMENT entry (#PCDATA)>
<IELEMENT button (condition?, event?)>
<IATTLIST button
name CDATA #REQUIRED
labe!l CDATA #REQUIRED
image (true | false) *false”
placement CDATA #IMPLIED
style CDATA #IMPLIED
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defined in the conponent application 302. For exanpl e,
a whMsg type allows a nessage defined by a nessage
conmponent 404 to be eval uated to detern ne whet her
mandatory fields have been supplied, and to be sent
to an external system-such as the web service of the

S (phiocks " entities defined by data
ﬁg‘;@?@%’g@’be determ ned, and allows data

ent i WicEaTA #remRirgel et ed. AwcScr W al lows &

Jr esERtREPAIA #)FAEDNent 402 to be displayed to the
user. Simlarly, a special dialog external object

all ows a nmessage to be displayed-to the user on the
user interface 202 (see Figure 2). Exanmple Conponent-

FY gutt £y or” BRI, gispi gt el cemprmient gpication 302
R e B P AR v HRMiEicnat hefodimentardne
A e SURARD, UE Pbrp et i et evel it whichdefnes
el o e B i B ophlementdotins tnobplc g

) ﬁlhﬁgg{};gg the user interface 202 (see Figure 2) of
“the com“r'lc}‘r??%&% CEWrgAf e group gfnamed;iyped figkip | Bheownisgreintent
deSRRk ' 302 allows a user to view a pizza nenu, to

ord g‘reggﬂd‘?é;“z‘%“%% POTIRPEFI B hich siriledy defings algowp dfnambd; iyped

ficlag rs. The.user is first presented with the
% 03’?’%‘*@%%;2%1&@8%%@%@@5 EW‘@EP@? ompenex® 202. Thecxasple

j u .na and password, and then pushes a _
o F w?%%;ﬁlﬁ‘g&’g"&g?%‘?ﬁ?dﬁ? T3861s SrpAraies Bviknesnyp bmitns: il fohio keat ares, a
; . pane .an assword against t-a user profile
- mév{%%éﬁﬁgsh% rac%ﬂl%ré%%?ﬂ ﬁ‘i‘ré‘ qﬁﬂb’%& @rchockboxof radivebusten, vea s
mn&ﬂﬁ’%%"“ﬁ%ésﬁgfes 105, If the user 25 is successfully
Togged 1 h, " PHEPreHuatop cempanents #02een 502 i s di spl ayed.
Fromthe specials screen 502, the user can select
nmenu itenms to place an order or to view the status of

or ders, i.cht eéﬁcr)m' nes whether the delivery
i nformation i §¥ample eAmpoReny epplication pfogtane3 (2ra8@ Figure 3,

the WdFidw 08.is di splayed. The delivery information
i ee% E%g&ﬁfsot\li\ﬁe’iaﬁ@lcd@é‘fﬂwwowmfswwéﬂmbb&cmétmﬁtes of the

XMIO&L S | rmation provided by the user is stored
u S?ﬁ%mtsﬁ%lqugfogba%a%msgd aothowrBlow dlesent. MBash sbilock element

. e.user then selects a nenu itemto send the
com;g{s%:s??pt \;p/hi]]fc(}:l ﬁcﬁl}cf Bﬂ'&?féhq wakileyr effthesemponent application program 302.-
The script is written in ECMAScript.

In order to define the behavior of the component application 302, the workflow




conmponent 406 to send the nessage 105 defined by the
correspondi ng nessage conponent 404 containing order
information to the web service on the server 106. The
order list screen 508 lists past orders, and allows a

ctiuneiito4(alse BEMASHRA b 1b@hBelafd Mhepusdeaihs c&Epoﬂg}ﬁs 40, the

nor e bf the listed orders. After sending an order or
pESdnetibh SGnpoliéts M nd {6 Hodsthe\Cb@WOrRAE 864, ARPERALW corifdfRents 406 can
order status screen 506 is displayed, based on
aBCRRONBEAIRSS IS typ@DwhiBCAbW AEkY td 1edSHHEE Bn th Qordlents
subsequent | yprocessed by the rel evant nessage 404,
- definedin! thyéoftipbnenUpRaAINH0L. Hor A8pledi %g@pc 1095 a message defined
conmponents.. The order status scCreen 5 cont al ns
by #iinessaE8 bofifontie 904 toldl BeR{CA RS BtehbAb dbifiho
pl aced, gﬁﬂ)a menu iten1ﬁhich,'wheﬁ£§grec e fpg§ﬁ¥g§3bﬁm
suppleed e € B sent SCERRRralgstb A as b 9
conmponents 404 relay the rgquf?edagggﬁﬁggg %gqgﬁgﬁtﬁ
weDbuth 9t s BF stV colltBReHE fitale ARt |
" data conponents¢48% coordi nat e t?gﬁéFgggggéggﬂghggﬁngﬂm
deicPmilth and BHBWS Yatd BaeliidsSo Bo\lliehed £8 WoS WS affdvedf '
100 for subsequent gresenfétion J%%&Ee uég?m&gﬁ?§§¥g§§mﬂﬂ
40036 Bel#epRRy Q6 e dbek. MimELATRAPEM Jiafl e.%Qleo
conponents 406 coordi nate the t%%’r{]ts er.bﬁ%{éﬁé%?%vmmagembe
displayedeeihe ukbe oflE Asef RRriadd265 BB REWER), 402, and nmessage
404 conponents. 26 ' The exanple conmponent :
appl i cat-i onprogram 302 displayed in Figure 5is
represented inXM. and nEScript as follows, including
Exakapla Coippadae Abslidbh Pder t Gtk miERSg0€e conponents
404 as "chtgk?.presengg??gﬁ‘@ghponéﬁ s 402 as "wcScr"
andrefeisd b R B bR Sers itlus hed <34
" processing the other coﬁp@nentghﬁﬁﬁﬁgh , B xR e RABE
h
appBieAiBR proYahEhh 19WEARD TR e namEzo N Lel ssshizza
ti Ue="Wrel ess Pisa’ vlgng%r 'i A%%‘ verg?%yr%l” d4a he example
compORGE pplikH6h 302 BB 4 IbQREARH S0da sFlBdScAEVERE; gl desc>
<i conUr | >http://ww. exanp eég%mﬁisﬁnéc’%zstsgrggﬁéz%ﬁh l8'1"}'?'png4
. inforpatidhlsdreen STNGRBERr IEHRED SC hndan order Rhth Sl el S0E TrRATE
type="Stnng" key= 1'/> 5%??5?5‘ﬁ%&%&h%%§§ﬁ§§§ﬂ§g scleens
"+ would/Rirestitéd dihe wer ineifics h6b QA Mzure 2y 8le cottRSSation 33deed 100.

The example component application 302 allows a user to view a pizza menu, to order a pizza for

delivery, and to view details of past orders. The user is first presented with the login screen 500
on the user interface 202. The user provides a user name and password, and then pushes a login~
buiton.501. The workflow component 406 checks the user name and password against'a user

profile which is provided by the web service of the server 106 through messages 105. If the user




L—

<dfield nanme-"city' type="Sting"h <dfieid
nane="postal" type="Sting"/> <dfield nane="phone"
type"String"/> J4wData> <wcData nanme="' Order Status' ™ >

<dfi el d name="conf Nunber" type=" Nunber" key='17/>

- fetkhécedsAaip w@a'iﬁ,tt%.liﬁé'spéda%esf 40 &lspgg%\?\%‘ ttiée specials screen 502, ©

nanme="dateti| ne" type="Date' 4wc Dat

O R £ 6184t e s B AR RILLG IS Vil the JRR MRS ;
key"1"h <dfi el d nanglz" speglleg‘frg@%%&' 1594 PSS, Jifhdefprmines
WHGTRET i U8l veryGRBmAbh S Tayeld S ifthe o 1S d ;
name="dat evt?i me" typeﬁzﬁfae%gyyg@??}gﬁgﬁﬁ%hrféoé&%lrh%éwoﬁés' _

disAkykd. gRe d&%ﬁ%@%@%}aﬂ%&s&ﬂg\%@é asﬁﬂcﬁmﬁe%s ¢an order. The

nane=" Speci al
HfoRBHoSploRded by M Gks DA L e Bita doYRE, thh
o o vedty M €l ST e B ol B Y S istornp
ofdeacVBg> <wcMsg nane="i nRenoveSpeci al " o
pbl ock” mhRenoveSpeci al "> <nfield nane="desc"

mappi ng="Speci al . desc"/> </wcMg> <wcMsg

name="i nOr der St at us" >

The user then selects a ment item to send the order, which triggers the workflow
component 406 to send the message 105 defined by the corresponding 1;:-1;ssage component 404
containing order information to the web service on the server 106, The order list screen 508 lists
Ppast orders, and allows a user fo select a menu item to view details of one or more of the listed
orders. After sending an order or selecting the menu item to view order details, the order status
mén 506 is displayed, based on reéponse messages 105 received by the device 100 and

subsequently processed by the relevant message 404, workflow 406, presentation 402, and data

. 400 components. The order status screen 506 contains information describing orders that the

lfser has placed, and a menu item which, when selected, causes the specials screen 502 to be
displayed. The message components 404 relay the require& data for the input and output of the
messageé 105. The corresponding data components 400 coordinate the storage of the data in the
memory @odulé 210 (see Figure 2) of the device 100 for subsequent presentation on the user
interface by the presentation components 402. The workflow components 406 coordinate the |

trapsferk_of data between the data 400, presentation 402, and message 404 components.,

26




<nfield nanme="orderl d" mappi ng="O der.orderl d"/ -
<nfield name="status" mappi ng="0Cr der. order St at us h
4AwcMsg> <wcMsg nane="i nUser| nf o" mappi ng=" Uselrl >
AwcMsg> <wcMsg nane="out Order"> <nfield name="speci al

i ng=" tal"/>.. <nfi JTR=" USEr & .
B
ﬁmﬁﬂﬁﬁﬁb@&gﬁgﬁfs{%ggggc nits 2(?% a‘|§ ﬁ&?a{;z&’emgsage components

name="scr Speci pecral-s e <C%0e
= | 5 ’ 406

ﬁi;?% S!"ﬂs:l}lﬁéq‘ry;eci Al E%Mv(%fn&é%%ég’g% %aﬁHS%% _eaélg e ls-omp.c:ims as

‘ ' .G < > L SIERUR,- 4551 t €m nane=l ogi |

I agg}vgkoﬁglggsésnﬁlzgﬂé%%ttﬁ%)ggﬁ éanetsg‘E@"gGéf‘nggi n"/> <condi-tion

vakﬁ&ﬁmmgﬂmp,{(ﬁ@yl t---false-/> ditemr <item

Weive nangr-thdklessPatehte="WreQE Prza<RAdo=MRG" version="0.0".

scr etqse> Srdehiza oy wpur wirelesa device. </desc>

" Appﬁqgg il xample pemiyielgtsBieretoonpna et t i on
i2me="User"> . : —
bl 0CKEC Bl BRI Re by b &R e840 NAITE = .
b T SpeRing e "> <action
Vi ewr de diblaansphsa e iR by R s Status ac
scr een=" sdfigipager stael typé="String"/>
<dfield name="city" type="String"/>
<dfield name="postal” lype="String"/>
<dfield name="phone" type="String"/>
</wcData> )
<wcData name="QrderStatus">
<dfield name="confNumber" type="Number" key="1"/>
<dfield name="status" type="String"/>
<dfield name="datetime" type="Date"/>
</wcData>
<wcData name="Crder™>
<dfield name="orderld" type="Number” key="1"/>
<dfield name="special" type= String"/>
<dfleld name="user” cmp="true" cmpName="User"/> .
<dfield name="datetime" type="Date"/>
<dfield name="orderStatus" cmp="true" cmpName="OrderStatus">
</wecData>
<wcData name="Special*>
<dfield name="desc" key="1" type="String"/>
<dfield name="price" type="Number"/>
</wcData>
<wcMsg name="inAddSpecial” mapping="Special®>
<fwcMsg> .
<wcMsg name="inRemoveSpecial® pblock="mhRemoveSpecial*>
<mfield name="desc¢™ mapping="Special.desc"/>
</wcMsg>
<wchMsg name="inOrderStatus™
<mfield name="orderld" mapping="Order.orderid"/>
<mfield name="status" mapping="Order.orderStatus"/>
<fwchMsg>
<wcMsg name="inUserlnfo" mapping="User">
<hvcMsg>
. SweMsg name="outOrder">
Voo - <mfield name="special" mapping="Order.special’/>
<mfield name="user” mapping="Order.user"/>
<mfield name="datetime" mapping="Order.datetime"/>
</wcMsg>
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<condi tion pbl ock="chLoggedi n"/> </itenr </ nmenu> -
AwcScr > <wcScr nane="scrLogin" dial og="tine"> |

| ayout type='verucar> |ayout type="flow > <l abel
~nane="1 bl User Nane" val ue="User Nanme: /> <edit nane=
- edUser Nane" ype—"char" 4l ayout > <l ayout type=
flow' W@%B@B}ﬁﬁﬁﬁﬂﬂblﬁﬂa@wmﬂhalmﬂuere "Password: "/ >

<edit name2™ # h 4l ayout> <button
wmmtsingiinL ogi- o SHET st e o Sposallonce
t ype="onCHiawkt*> pbl ock="ahLogi n"

par anr" edEE¥Nane. val ue"/ > ~ayout > 4wesci™ <weScr
name="scr Del i 6‘&!’5}’3"'?7"9%%% 'Qé‘ provi de delivery

i.nformation" par amg %F vgrtl cal "

<l ayout type= éf&dnovv'm gge?k-na 'WB%IS@F?@

-val ue=- Street <itemnaliém§dr¢er"ma¥9r'aa-t>r eet"

“mappi ng="User .str on ELPESGQPIW aram¥hgpjietidnaulheieitiduser/>
Ctype="flow' > gi.apel filehBtlodREeraggdinyal ue="City />

<item name="viewOrderStaius" labe!="View Orders Status*>
<action screen="scrOrdersList"/>
. <condition pblock="chLoggedin™/>
<fitemn> P cggedint
</menu>

<wcScr name="scrl.ogin" dialog="true">
<layout type=*vertical™>
<layout ype="flow™>
- <Ie::t|)_;al name="lblUserName" value="User Name:"/>
<edit name="edUserNam ="
<Nayouts e" type="char"/>
<layout type="flow*> :
dea:jbfl name="1biPassword" value="Password:"/>
<edit name="edPassword" type="pwd"
</tayout> ot
<button name="binL ogin" label="Login">

quion:event type="onClick" pblock="ahLogin" param="edUserName.value"/>

<flayout>

- <weScr name="scrDelivery” title="Plea , ! -
eyout ypovertears | P18 deiery information” param="User">
<layout type="flow">
<label name="bIStreel" value="Street:"/>

<edit name="street" " ="
<Nayouts mapping="User.street" type="char'/>

<layout type="flow™>
<label name="IbiCity" value= "Clty"'l>

<edit name="¢ity" ma =
<Hlayouts ity" mapping="User. city” type="char"/>

<layout type="flow">

<label name="IbiPostalCode" valie="Postal code:"/>
< <edit name= postalCode mapping="User.postal" type="char"/>
<layout type="flow">

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

<flayou :edlt hame="phone" mapping="User.phone” type=*phone"/>

<layout type:"ﬂow'>




<edit nanme="city' mapping="Usercity" type="char".
</l ayout > <l ayout type--"flow'> 4abel .
nanme="1 bl Post al Code" val ue="Postal code:"h <edit
nanme="post al Code" mappi ng="User. postal" type="char"/>
41 ayout > | ayout t y prabed hams=miDatet whed-daasrasivdriai-Phone"
val ue=-"Tel ephone <edit narest{dateimer'ddigiirone”
mappi ng=" &g‘”ﬁ‘ﬁ’ﬁ‘ﬁe" t ype="phone"/> 4l ayout> | ayout
type=-f| QWem>28 | abel name="1bl Date" .val ue--"Date of
del ivery:"t> <itsie dinte=RalrorecRbe="sdhy pRE-dat €/ > 4| ayout >
</l ayout > - <nenusactienipbletkralsffendOrdegpa@neltsel’™ abel = Send
Order"> %%guij@ﬁmbbl ock="ahsendOrder" paran¥"User/ >
4i teggespENU>  4wecScr> <weScr name="scr Or der St at us
ti t1 esSdnabersabatitlis mt=t0mer SEGke pgam=rodefyout type
"verti caklyopdypes"velttd paramy %t t ype"fl ow'> | abel

—n u — - " ; .n .
name="1 bl Spect*t4Pey D SRS G 3L o temociat > .

<label name="blSpecialMapped” value="@Order].specialt
</layout> )
<layout type="flow"> :
<label name="IbiConfNumber” value="Confirmation number:"/>
<label name="IbIConfNumberMapped"
value="@0Crder{].orderStatus.confNumber"/>
</layout>
<layout type="flow™>
<label name="b!Status" value="Status:"/>
<label name="lbIStatusMapped™ value="@Order[).orderStatus.status"/>
<flayout>
<layout type="fiow">
<label name="IbiConfDate" value="Date of last status update:"/>

<label name="IbIConfDateMapped”
value="@0rder]}.orderStatus, datetime™/>

<flayout>
<separalor/>
<flayout>
<menu>
<item name="continue™ label="Continue">
) <action screen="scrSpecials"/>
<fiterm>
</menu>
<refresh> . :
<msg> inOrderStatus </msg>
<[refresh>
<fwcScr>
<weSer name="scrOrdersList" tile="Previous Orders™>
<layout type="vertical*>
<label name="Iblinsfructions" value="Select one or more order:"/>
: <choice name="miOrderList" value="@Order]].datetime +'- '+ @Order{}.special"
mapping="Order[l" {ype="multiList"/>
</layout>
<menu> .
<item name="viewOrder" labal="View Order*>
<action screen="scrOrderStatus™ param="mjOrderList.selected"/>

</item>
. </menu>
</wcScr>

<weFlow:>
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| abel name="1 bl Speci al Mapped"
value="@xderfl.special"/> </layout> la ut a-fl yo
t YP ow' | abel name=9bl Conf Nunber" val ue="Confirmation
nunber "/> | abel nane=9bl Conf Nunber Mapped"

val ue=" @WMQ&Qergat us. conf Nunber "/ > </ | ayout >
<l ayout "t ype="bf)yq Abel =Wl St at us" val ue
S o = i SR
val ue=" @)‘H’@F‘j%ﬁﬁ%@@ﬂaﬁmaﬁaﬁays"/ > 4l ayout > <l ayout
. type"flow' > <l P pidashisE Ot idSledriashineatasgeraPat e of
| ast status updat eﬁfr’l’_ ?ﬂ%’;ﬁ?&@mwsa:weg L
name=" 7bl Conf Pakigdvapped "
val ue=" @)der?ﬁ%&d@aﬁt’!&hmﬂogﬂﬂ;éti me"/> < | ayout >
<separ at o,g,'bgck>4l ayout > <menu>-<i tem nanme="conti nue"
| abel =" Gﬁa%,boﬂy&g:' 7S tion secreen" .scrSpecial s"1>
ltems </ nenu>0rd§{o£%£?)?’%swé
- -Order.Special = schpecials.sIS'pedals. selecte d:

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

OrderStatus_confNumber = UtlL.quid():

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

* Order.orderStatus = OrderSiatus: -

outOrder.send();
scrOrderStatus,di v

<Ioblogis isplay{Order);

<pblock id= mhRemoveSpecial" = i

Y param="inRermo

Spec!al.d&ec = inRemoveSpecial.desc; veSpeciar>
Special.delete(); ’

</pblock:>

ow>

<iwcApp>
Figure 5 is a flowchart illustrating a method of buildin-g the wireless component
' application 302 for subéequcnt communication over the network 102, 104 to the device 100.

Refetring as well to Figure 3, the method begins with step 600 of creating the data components
400 for defining data entities such as users an;i orders. The method continues with step 602 of
creating pmsentaﬁon components 402 for defining vser-interface elements such as screens,
buttons, menus and images. The method continues with step 604 of creating message
components 402 for defining messages formats which are sent to external systems such as web

servic i
es on the server 106 (see Figure 1). The components 400, 402, 404 are expressed in the




<nsg> i nOrder Status 4nsg> 4refresh> 4wcscr> <wcScr

name="scrOrdersList” title="Previous Ordere> |ayout

type"verticar> <l abel nane="iblinstncfions"

val ue="Sel ect one or nore order."/> <choice

N BT ; isl" value="@Xderu.datetine +' -'+

@ de?ﬁe%lggll{ fé{‘é’ag‘?rﬂ%’pﬁsﬁ@*f%fagﬁﬁ" oneypazed oML, (e hikethod

oY > <itemname="viewO der" | abel ="Vi ew

O der % >ﬁt<hasc l gﬁ"%{‘f‘@{?ﬁﬂ fedgfa %), pregpgtation 402 and message 404

_Q&hﬁﬂg? ist.selected'/> </iten> <l menu>

Awcscr %@b‘%ﬁfé&m‘ﬁ DEFPONHs 404 injogfler oy B fhelbahavior of tewpplication

App! 4 ' ut hent | edUser!= nul |l ; 4pbl ock>

<pbl ig%%& j gzi H‘%r L ‘a}eﬂ*‘“ﬁ Trtiepiep sohgnef instructions, such as but not

tifufe rdbash .= Util:nmd5(scrLogi n. edPassword) )
éﬁ@ﬁ?m%-%vﬂﬁ%lr feseribed ghove- T&E(lii}ethf)é of builgingb awiteleys  }

APPI I.cati on.
2?2 dal.o isplLay("lLnvalid login!");
Sni} et @Pﬁf%ongso iy mc}:lgie fewer or more ste%s that t%mse shown in Figure 5,

Referring to Figures 1 and 6, operation 800 of the interaction between the devices 100
aqd the web service of the web server 106 is shc;wn_ The‘ web servéce n;,c.e;ives 802 the request
message 105 requesting that the device 100 begin communic:;ﬁons with the web service.. The
ch service uploads 804 the required components 400, 402, 404, 406 (if any) of the component
application 302 to the device 100, in order to support subsequent information exchange bétween
the web service and the device 100, The device receives the transmitted component application
302 and proceeds to provision 806 the components 400, 402, 404, 406 by the nmtime
environment 206 (see Figure 3), in order to configure the device as a web client of the web

service, by producing an executable version of the componeizt application'302. The user of the

_ device 190 inputs 808 data into the user interface 202 (see Figure 2) of the device 100 for

subsequent sending 810 to the web service as a request message 105 for receiving web service

operations. The web service processes the request message 105 and sends 812 the appropriate

Tesponse message 105 including data for subsequent output on the user interface 202. The dcviée
100 recei in
recerves 814 the message 105 containing the data and the executable version of the

component application 302 outputs the data appropriately on the user interface ;‘202. Further data
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par am=" User " >

4pbl ock> <pbl ock i d= ahSendOrder™
Order.orderld = Uil.guido ; 'Order-special =
scr Specral s. sl Speci al s. sel ected; O deruser = User

Order.datetime = scrDeliverydate;
us. conf Nunber = Uti_gui dQ

%cg%{gégi g({ B gt?lgoflqul})gtwsen- thedevice PBRatidrthe webspwits es per above, or the

r$tatus. d = Uti Lcurrent DateQ, Order orderStatus

90%5 %%s%’(“&t“ﬂ@‘% f‘g 3¢, thoexrentalie wetsipn of the component application 302 is either

er St at i splay(Order); 4pbl ock> <pbl ock i d--
%hg e ng‘\?&ﬂ‘gﬁftﬁjp gﬁ%ﬁaﬁ&gl WM&PMM Hmtim&Spairb@hent 20Cas
.ljRenmoveSpeci al . desc  Speci al . del eteQ 4pbl ock>
%sﬂe?. . . ; .
wct ow> 4wcApp> Figure 5 is a flowhart illustrating
a method of building the wreless conponent
application 302 for subsequent communication over the

102,104 to the device 100. Referring as well

net wor
to \é\?“é‘kﬁ‘?lgg % Flaprs 1riend 3 fobexginpls, apietatiors800 Bhd@G1Rh the device 100
400 f-or defining data

eat | t he data conponents
r%%‘?i%tglbg g‘w ms%mﬁ?g@ i con@ingigaesssge &g thRppiestiate workflow
with step 602 of creating presentation

in
cdci'anpa}‘ 3t 200 Tatexprsts 904 e e Paritepgoftbiemessay €05 REGrdRk QMBS yspropriate
The

but tons, nenus and i nmages.

m ch as screens
_ ésg?gﬁne SHRROBFE A e WoekHow colpp@@dt 406 thex proéesitg 90EHS a4% content and

in&gg%qgen%%AOZ for defining nessages formats which are
sent TP Higicomssranding data céraprmentd b for subsequent storage 912 in the
| e modile210 (see-Figlfre 2). Further, if needed, the workflow component 406 also inserts

90 - - -
8 the data into the apprepriate presentation component 402 for subsequent display 914 on the

user inferface 202 (see Figure 2).

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

Furthy i
ieT, the workflow component 406 also inserts 1008 the input datz into the appropriate
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o

services on the server 106 (see Figure 1). The
conponents 400, 402,404 are expressed in the 30
structured definition | anguage such as but not limted
to one based on XM.. The nethod concludes with step
er the data 400, presentation 402

e ol o A L Son0 S0 o Kphisiptagadqponifiesto the web

and nessag
426icd iR uR . def.ine, the behavior of the

appfi cat %QD%@E’.“%W%P%Wﬁ%A% are
witten as a series of instructions, such as but not

limted to ECMAScript, which is described above: The
conmponent application

met h Idding a wireless
% ‘%ﬁ%%do‘ga‘ Pelmpent proligrinsiice pdich hacreathdssingthemethods

302 may
to Figures 1 and 6, operation

desbribi Referrin
ddHib ecgtli require less %%togm hard codtd uprdiesions) €inccAthi€lcomponent

800 of t
" applRatiRD ice the web server 106 is shown. The
\i;veb ‘ser %@?@‘?ﬁ“@%ﬁ‘@ BPeHpminglanguagss byt ratharmseamydardObased
teCIR i ] { t eyi ce 100 begi n communi cati ons
witht Eﬁgé%ﬁ@%fwfﬁ . L Whidh aepmparativelysinmitsand Qdby itd Ram.
onents 400, 402, 404, 406 (if any) of the

THeA i
e o Rt oifispians (s it nect Gaerbato03 e

OISR b SRS HET. i o a0 et ot v mponet
e B L e bt o0 Seimnti
o e e I o mon 200 see, Flaure 3).
e G e R B s U

confBNdnE i ts 808 data into the user interface 202
n%@ee-ﬁ?g%@%m%@&STﬂTﬂ%mﬁé9@ce 100 for subsequent
sending 810 to the web service as a request nessage

105 for receiving web service operations. The web

sepﬁﬁgg- sses the request nessage 105 and sends
812 thelgﬁgggb Rt 2 dal srnds mobilssmagemitaton dEA 0N hich is 2

farthead, se t__output on the user interface 202.
e b B 058 1 LraTavet 1506 The dmi et o Rbommicaten

The device
device 904 Rl t he data and the executabl e version of the
. compo h@l’i]% ggﬁﬁcfl 5%%?]0 A MBEoPrecesyon 73S, 4 fiepldat2d, Flash memory 724,
RAMBRES jately on the user ‘interface 202. Further data
31- e%zgﬁ%“é"._ B ORI ISP hevictrsi28eserid! bort 9RO b RELIRE 732 2
exchange i s

eak@ Y34t nNe: S i ce as per above, or the
* e Jrﬁ‘t"ééﬁg%’f ggéﬁahmggmwmm&hmb%w 940, and may

term
o application 302 is either
also idefidP Qﬁlgrrgcwcg gxlb-systems 742, The transceiver 711 preferably includes transmit and
receive ante; ' i i
Miennas 716,718, a receiver 712, a transmitter 714, one or more local oscillators 713,

and 2 digital si; ithi '
gital signal processor 720, Within the Flash memory 724, the dual-mode mobile
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saved in the nenory 210 (see Figure 2) or is deleted
fromthe runtinme environnent 206 as desired.
Referring to Figures 1, 3 and 7, for exanple,
operation 900 shows when the device 100 receives 902

RS SRRN&S; a 05 nt ai ni ng nessage data, the '
appr glgr i at (zé%lv?ogr%ﬁfq Ckgflﬂg‘ﬁ Bﬁﬁ%gﬁé‘rﬂ%ﬁsnﬁmmed@esgwﬂw that

.t he nes 05 according to the
SR R0 ek ol e e 3B a pr OSE THY encitomice

EHRERSG ocesses 906 the data content and

i nsert sﬂ%l fﬁ(%tgﬁtggg(gtag{aﬁa FRBUEHEAERmpEUG BMBi ang aghwrality of other
subsequent storage 912 in the :

Slngﬁg%?%%dd%g 22‘%){5" f@%’@gg}"@mhgﬂmf fimetions.i f needed,

t he wor kfl ow conponent 406 al so inserts 908 the data
‘into the appropriate presentati on conponent 402 for

subs t di s 914 on the user interface 202 (see
Fi gut e QE .m%ésfug’w‘%/??&[‘f“&cﬁ?%#@g@ 710 iprefewdbl8 a bprewat | on

¢ Enﬂﬁgﬂ‘ﬁ’ daija.i nput 1002 for an action, such as

pushi ng a but toPedPs ardsatcagmynisation cappbititicsVTeshfot Bample,

T sed 1003 on a_ user-interface el enent
t .h%g lﬂ’%ﬁ b %’ﬁ%ﬁeﬁg'é‘?’“?’ﬁ%“@? fleyics 73Qmay epsumBicgieneer 2)voicd bework, such

rkf.l. onponent 406 interprets 1004 the
aslraﬁ% ut g 2 \Qﬂg) 31'0%%‘%@,?3%[2?’19“’?‘#@ gy plse gerempriertantat daBihetwork.

404 and reates_ 1006 data entities which
are gg&l{] ér?éa dneBV%fsﬁée ‘{fﬂﬁ% BrHigure? Bathe commpdetion ®wéOQ9. These
voibD rkfl ow copponent 406 then popul ates 1010 the
70 atg‘éifigg‘r’r‘ﬁ‘c‘svﬁgﬁffﬁy WSPYPIE FomREnicapunettlorkansingrsenaradeidriayructure,
dl .for subsequent storage 1012 in the nmenory
s“ ng'gﬁ#g %‘i"&s' (ERErkeoRfRlisTspgte., orfthey ity be integmtedditk s kitle wireless
ne,g,ﬁﬁponent 406 al so inserts 1008 the input data i-nto
‘the appropriate 32 nessage conponent 404 for
subsequent sending 1014 of the input data as data
entities to the web- service in the nessage 105, as
detﬁlgg by.the nmpssage conponent 404. It is recognized
t hat c"q‘%o ‘%’h‘éﬂ 1 subsyptem I1 1 isecd30 Somhanidateavith (5 RadeQ8d data
netwdel A9 Lhe et hods _described above can require |ess
tine 1o ; C Ima?\_'qﬁa% Sthgzdxaemd °ag{7ﬂ4,dhﬁticn6rifmor§hd%§ﬁs$iﬂﬁom
713 SRIRQNEN i cations o not use fu _
progr a‘i’%ﬁﬂ’fbﬁg GBEJS, TheldSH Rotieused baent 20 kit s BARe6 and
fromtfs lﬁg‘ﬁ? such_as_XM. and ECMAScript4 which are
conpar Jrdeperiiee 7 Rnenddaslso wtiizbdiaeive duolBLRRES: from

the trhiftE t in conponent applications 302 in which the
¢ usertgﬂr th"!eﬁ“f’ Mprovidocontiel infamnation to the receiver 71 i
2. If the voice and data

communications occur at a single frequency,

or closely-spaced set of frequencies, then a single -

Jocal oscillator 713 may be used in conjunction with the transmitter 714 and receiver 712.

Altematively, if diﬁ-jerent ﬁ'equ_encigs are utilized for voice communications versus data



definition of the data are decoupl ed. This decoupling
allows for nodification of any conponent 400, 402,

404, 406 in the conponent application 302 w thout
affecting and requiring substantial changes to other
cgnponent s 400, 402, 404, 406 in the application 302,

a n-gg?ﬂﬁ%’°isa ot aplpplity of local nwillatos TAB cn tefusédie gaeRRAARLIIy of
qgelicatLons 302, including nodification and-updating

0

TRE™ CTRPBAEE o hppiterad daametB0Rs T18. WBogR WictshR 716, 718

Qe%ur.ﬁ?%g%s a bl ock diagram of a dual - node nobil e
TR 1807 2ol iuakumpdOmobile commiscation Hdvics FeY coRMARRLE with a

_%%%;h -device 100 of Figures 1 and 6. The dual - node
i T“gmﬂ%ﬁ%ﬁ‘wﬁ@fqr@nhqndwmmm@bm@bmaﬁ dta information, is
{franscei er 711, a mcroprocessor 738, a display 722,
the cppyturieion yoduR6711 Ak lﬁﬂk%éﬁve%nstge DSP 720 and
a . P

a
Lnput / out put (YO devices 728, a serial port ' ,
'Eg's’ﬁ‘c'?g‘?&“g’s 338. Jhie Gefailed desighde the @ominGiiiedtoR Bbs e 71?1, such as

&Iﬁogt - ra‘fgg wi rel ess communi cati ons sub-system 740,
S0 R Emnene eqlestien, oo lovelpats. fie depeidenyoR I chﬁ%mgcaﬁon
n

e, trans eiver 711 preferably includes transmt a
nrtgglgl%@%mdﬁ’l‘% thealmneie nobile copnniubietiotRieviéd 210 ifintended to operate,
Fhlgnsyitrer 714, one or nore | ocal oscillators 713,
ant & 4P gra-medenehilsicopmonienion devikad10 Mildahido bieaEnaN¥orth
Aﬁgnm)réar;%& t he dual -rrpqle nmobi I'e 33 communi cati on
VPt grap inciude aptmminiatiotimbsystei 701 absigha @A WIR LR
Mgggdql\,,es 724A- 724N that can be execut ed y t he _
i ¢ opSF BEELAGT maile fiatm cinumurtidaior 3SRy o+ nd alsh BdstiALdd offerated
withQl C& _Iv communi cation nodul e 724A, a data
YEFLY fivoive sermpuiuich neansik suth s AMPSY TS AOER A 2Cs,
ercORgrat i gnal nodul es 724N for carrying out a pluralrty
of "Bt Ao T intended foivese th Bdrop#Rehy bERAHHphred RIS R
dg%?cg 710 is preferably a two-way conmunication
CRER) FecketiFadip Segrviro (GRRS)ata dertndnG TR Mt 280 the GSM voice.
o capabi, |nl ties. Thus, for exanple, the dual-node nobile
"CORifHi BN Qeviopes ‘ﬁmmvm'm%?ﬁog) aﬁEtF%]&’iS eSiGted,
mayg@%\ggrk, such as any of- the analog or digrta
Pt PRedeityibe deal-nandelmobise oahﬁﬂnﬁthcﬁ‘flﬁ over a
data network. The voice and data networks are )
depicted in Figure 9 by the comuni cation tower 719.

" These _voice and data networks may be separate ,
c Eﬁ*‘i%‘?ﬂ“lﬁa'lp%ﬁe FpE Vixrekveorkd 7 HBVGHROAD AHE adol; E&,ﬁ&{a‘i‘e%&‘i%ﬁhe
dual_sugh ifilpil?base stations, network controllers,™etc.,” 0r"
pemimeation dévéat 710 iy Ascvaigd | or \éﬁhﬁ;he?ﬁﬁhe Mobitex and

| DataTAC data networks, mobile devices are Tegistered on the network using a unique

identificat: . . .
tification number associated with each device. In GPRS data networks, however, network

acoess i . . ,
5 is agsomated with a subscriber or user of 3 mobile device. A GPRS device typically




networ k. The communi cati on subsystem 711 is used to
communi cate wwth the voice and data network 719, and
i ncludes the receiver 712, the transmtter 714, the
one or nDre | ocal oscillators -713 and- may al so
g;g 0. The DSP 720 is used to send and
recel ve S|cgr1!?3rl 1 ’%?ﬂ@e(ﬁp\ﬁi‘t’lhdl15rmn@aﬂmbﬂbrtzﬁﬁerﬁaﬁidual—mode
'fﬁ&ﬁie\é&pm o2nd. bs also utilized to receive control
i nf or mat 1 OR ot PhTRIC? pes GPRSaekverk drocsl D nommbtak péMingeation

nfo tion to the receiver 712. If the voice
and dﬁgt ab) g b Opeble Gritoptthe STV buta dgilgdde niobRelEISication
%‘9]& X’Pﬁgi‘ged set of frequencies, then a single
oca Gl P 2% 2hedppetionsiavoliing commjmimeitiomibvid the data network
Epftﬂau er 714 and receiver 712. Alternatively,
|f 3 eT e %Mﬂ&su@hdsm?eetnérgdmyemm :
comuni cat i ons versus data 34 comuni cati-ons, then a
" pl urallty of local oscillators 713 can-be used to
genergl.e lurality of frequencies corresponding to
the vol caé' Yircd FetioResigraion qrEtivaibt frocigived NRe ﬁ&h%&ﬂﬁ%ted, the
d0Hn d7e]3§ are depicted in Figure 9, the dual - node
nD b1 T Dbl SeFrication denic 76 may thea seat] éndRodireRdmubilaton signals,
%oént.en structure- Information, which includes
bo v0| JHCSTHE daa sigmeis, o Hreminiosk 719 (oreRfiEHR). SRREN rdcBived by
Er%%@? comuni cation nodule 711 via a |link
bet veer thesommpnigation netherk Tl are pRIOALS B kecdI- 71'{ h,emch

rgﬁh id ed desi of the comuni cation subsystem 71
suc d) gu?l ﬁ@ﬁ Beavencyslowp comyadsion, lRfihg, Qﬁhnnﬁgt\fﬂtlon, etc.,
e%go etc., IS de endent upon the conmuni cati on
PRPT9IEE 3nglog fn digital enavetsion. 2nmidg todiial Gonversion of th ceived
g‘ﬁQl'E'iiHn' cation device 710 is intended to operate.
exanp! &, 4 BRIFX Goperamieatisiol fenctiamauth SATAANAEIENEGEon 3119
etﬁo@fn%o d to operate in a North American narket nay
I nCPULE PEEeBIctirinathe DO 720, bsysitiridider 465G REL, nitted to the
nethQﬁn:{?S%e with the Mobitexm or DataTACTh nobil e
co

?%Wn@glmmoamhonhﬁdbndaﬁi 13,4
and"?frettﬁ any .of a variety of voice Com“rug?n C%ﬁ%}}@ﬁi{h@kﬁ%no
$UC HEEKM, forRGtal tofnflo e
%X\g&%ﬁ the toapami g cofGLiBA 99
conJe]'sq %ended for use in Europe maybe confi gur
’t*FFP!‘ﬁ@UOMGTaaimIWGEheB&Qmﬁmgﬁfoﬁ 9@{0‘1938%1'
neﬂ% muni cati on network and the GSM vo
A1 ZViERs 7h% tAlibough aGinglrrahices: 791 1&%@11 ﬂﬁq ¥9§ ﬁo both
volcggl]vd\? ks both separate and integrated, mmy afso be
d patphRe 1t dhpmksibite that tﬂ@&hdl—ﬁmg@mw ch%Humcatlon device

710
3 Inay m&ude two distinct transceivers, a first transceiver for transmitting and receiving voice

mgnals,-._end a second transceiver for transmitting and receiving data signals,
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Dependi ng upon the type of network or networks 719,
the access requirenents for the dual-node nobile
comuni cation device 710 may al so vary. For exanple,
in the Mobitex and DataTAC data networks, nobile

devi c .e registered on the network using a unique '
[ dent?‘?‘?@%‘ﬂ ‘SH‘%ﬁ‘?ﬁﬂ%‘Se CIpRRcAR Qi gRpls [thed2S$Th7 20aiso peavides for
owever; network access is

aggzgg%r?gi %&%I“?foﬁ[”ﬁf%;ﬁ%gm@rmmw applied torodyinenication signals
B o1 T Ry s o adaebammioed Gy mtometigia

S et 308 Sty R 74 i emsosivencanvor gortns could s
SRS Bk 6 ik mrtzenarosptisicomamarmsbat herasceiver

fgvice will be unable to carry out any functions

i nvol vi ng conmuni cations over the data network 719,
ot her than any legally required operations, such as
911 energency calling. After any required network

regiﬁ£%§tgon or %%tivation procedures have been
conpl ef ed P PHECr 8 Frefsrahbemansisesiand crtrols theontralbpetkaich 6 £the

dlal! then send and recei ve communi cation signals,
kol PP BETRUTG3Fiendexice 7 tMany Kpred fanicroprecesdoor

- iR e L9, (.01 networks). Signals received by the
anten nger%ﬁ?é']d‘fbfeé‘ﬁqdﬁ'@s el "@gt # gnglaBSE2(keotilibeaka to carry
mﬁﬁg%%ﬁJC)ﬁge receiver 712, which provides for signal .
anpl 11 eas PRGN I8, dowrlevsbrvumumication fihdtibey, indBding at
IaﬁnﬁgQﬁi sel ection,_ etc., and may al so provi de anal og
o dig AT CREmRIFtionn are perfiirmgd though i DSP 720 BMEE Gkl 711,
0§£q%%ﬁg%L ed signal allows nore conplex conmunication
UNCTT oS STEHTAHRs agplisptions, suchras dwbint coommandtislopptiiansn 7244,
and LabSperformed using the DSP 720. In a simlar :
manner, SrgHiap &Prligation 724Bmantetstope it thetFiush mBRbWIY f0f 19
exeflton B gessed, i ncl udi ng nodul ati on and encodi ng, for
exanpl &, “DYCRPFEsSPISi387 Ber carprple e volve pormitiét0s molult FE4A may

cansmgitter 714 for digital to anal og conversion,
P m‘i“’é%%%ﬁ%ﬁﬂﬁf IncEfAcFapebin fo thinkie aridreneive Wpice &dllS Bétivedh HOGhal-
Imxk%?ﬂﬁﬂ]SSlon to the comuni cation network.719 (or :
et wor REupcationleviemiianda plaslityAlf bihaighe devid Halhe network

719t§gﬂs§ggy§r 711 is shown in Figure 9 for both voice

an t 2° CHnfrmmEisatiommodule 7248 npypaivik highabvel Br interface

opm%ﬂéﬁ'”n e nobi | e conmuni cati on device 710 may include

7 T.wWo $0¢l receixing datessuelsas eanailméssdgés’}ﬂﬁﬁ,%irgéﬁfzgf ifformation,
a

ﬁmnhéénsnitting and receiving voice signals, an
sé &tPe LMoY the dial-modemnobileichngmabaion A6RL109ndat @

i S. .
1:nlura.ﬁi3.r%5J &Ler data devices via the network 719. In the dual-mode mobile communication

. devi '
device 710, a component framework 206 as described above may also be implemented as a
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36 In addition to processing the comunication

signals, the DSP 720 al so provides for receiver and
transmtter control. For exanple, the gain |levels

applied to communication signals in the receiver 712
anflwiré ADSIA . £14 may be adaptively controlled -

t hr ough Bﬁggi %%é{hlc%tﬂmé’é)f corperated ’6‘&’ e gbihe sdfiweird mplue B 04N,
in the DSP 720. OQther transceiver control algorithns
could also be inplemented in the DSP. 720 in order to

provimnﬂ@(;pgocéggty tjcated control of the transceiver
711. " The m cropr ogg Yipteragtsavity ptherduabingdeaotilg esmamdcation

&oRt EdbwekR e, QVEeRall operation of the dual - node

nobi | e %o mﬁ?ﬁ‘%cag Fé’ﬁplag e Hlash IpmoRn 734, tayduesacedss memory (RAM) -
T26 C i w._icrocontrollers could be used
" here, g?%gﬁﬁé’?“n@@ ?P?F%?Eema 733, prgialkpoDSB0, 12Pboard 30, sPéhker 734,
ni&6phoh©7732y LQut the fractions of the mcroprocessor

738 L on | e B ST B R A et T4 2nd inyolieSdiaBnho mobile
cdnﬁa&ﬁcaggg(%vi@ vol ce conmuni cations, ‘are perforned

¢ pcefedsigantedosiizr 711, Ot her,

t hr ough t
hi gh-1 evel conmuni cation applications, such as a voice

conmuni cati on application 724A,° and'a data
CONBbAL S5Hid | icatjon 724B may be stored in the
Fl ash me n'oérsggkﬁggsf Gpwa mkigue 9 perfotny conrBuritatic R RIALTHRBbns

whéRss otleP by le, the vojce conmunication nodul e 724A
may  pr ViR e BRYfetreident eran-denicefuhetivgs. op@ibBDLdnd O

HsysBis g receive voice calls between the dual -
R i iggg’ébS%Fﬁg Wdfiplay i rhayde T forbbticoRininfbhi dn¥related
ﬁma;fc,ngt_;{bggs&g%ce geevi ces via the network 719. _

Simlarly, e 2 iFXt messagsiorviaesadssion onaddat cédRthBuitRNn network

:or cd

and [@EaM | gh-1evel user interface operable f
‘se néoﬁq%gdegtn@}‘crq’&se‘i“?ﬁ g colaulator o tesk listor SMERFDA FBSRAGESs
files, organizer information, short text nessages,
etc., between the dual - node nobile conmunication
deghs s and_.a lurality of other data devices via
the net éér [?mfg@{varpﬁsefl hﬁ%%m%oﬂt@ik&eﬁ%glﬁ%&@ pon
persiSl bR sfchQs éﬂjcorrponent framework 206 as descCribe
above ney & %@nqm&%mwmm%ﬁﬁg;ﬁe@{ﬁm@go%&s -
ofthagw_q@gfﬂ'ﬂ:c%i or}, .or incorporated into one of e
sof tware NOUU &edﬁmmmmmwmme%ﬁ%pﬁﬁ
mem@,m%ti&@%cts i th ot her dual -npde nobile ’
communr cat I 6 PHERRE hightlevebofware appliehticiSon %%H@y
such a€ § oicd doRSnIEID! Y 724, ' random access menory 7Y e
| catton miodule 7244, a data communication m i
odule 724B, an organizer

module (not
(not shown), or any other type of software module 724N, The Flash memory 724 als .
- - 0 |
ma i
y inclade a file System for storing data. These modules are executed by the micropro
: CESSOr

738 and provi i vel i t n
| Pprovide a hxgh-le el mterface bctween auser of the dual-mode mobile communicatio .
-
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726, auxiliary input/output (1/0O subsystens 728,
serial port 730, , keyboard 732, speaker 734,

m crophone 736, a short-range comuni cati ons subsystem
740 and any ot her dual -node nobile comunication
d&éﬂceénétyﬁé general |y designated as 742. . i

Sone of t eg@gg‘g@c& méﬁﬁ%%ﬂﬂlﬁﬂltmghuﬂeé a@raplivdl eomiponent provided
COFBEEH thE AL ted functions, whereas other
subsyst eﬂiﬂ *‘%2_\2/5 g#dga\?i%tf?‘@%‘it&lé?ﬁ‘m@\t PrgWdefiginiough the auxiliary VO 728,
fheehidgss ‘e‘Q%Z& I some subsystens,- such_as keyboard . .
732 and d is%p a;‘ﬁ HHWPI}?@C weé]’? enerafieg dystem, specific dual-mode
GERIBTIR CHtnftinl Y ﬁ'g)iate functioens, such as entering a
text nessage Tor tr FplicsHonspemodulagadrparts thereof, may be
CRPOMAly G petwark, —and device-resident functions
such agq a %:dg 86?‘5%@? StRfe, ghsas RAM 726dor fottéreperktish. MyR6ver,

fecdinatol sferating system software used by the
mcr ppr]ggég%ag%r)n m:‘%%lls ng ﬁ%‘é‘?“é@ﬂmﬂ%ﬂ%ﬂ@'ﬁ@d RAM a26, before permanently

WeEnginRh 0t shtor e such .as Flash nenmory 724.7n additian
to the opé?gcts?s%ealéﬁ% dRhe persistent storet 281 s al | of the

| ow- | evel functions of the dual -node nobile

comuni cation device 710, the Flash nenory 724 may

I ncl agl rality of high-level software application
progr a%se,ﬁp%!y%‘?\@la?ﬂ% Zodulg @24’“ that maybo loaded Lo duaBib @ Inobile
comt;St; dat a conmuni cati on nodul e 724B, an
" organi tz“é%ﬁéﬁeo Bl'seal’(eﬁB’Pal smatjon nanagen(PI) fplicaibn Bloviding PDA

fub@ioh ul e. 724N. The Flash nenory 724 al so may
i ncl aﬁ%ég‘é’g?ﬁdﬁalg’l%%‘{c@‘ﬁa PERIIGIERSF, iandtaskciterns. THACREAUIBUNGS:y also

inRfa8 VR by the m croprocessor 738 and provide a
~ high-Tevel ?ﬁgﬁ TFgao Wag%?ﬂ4awmagiﬁgghb@e&u§boimﬂals,m

and By 11§ iGRATRE Gation 38 device and the nobile device.

Thi's int eﬁ[;“a‘hfﬁ}"ﬁaﬁa&amymmn wddue for pamigihiz @3hail communications
mmg%gggmg{sgw d throua&the di splay 722, and an

i nput 7 out put " conmpoffaftvelyy alaf thediichiomiiglas the &ome' dnrinE Mtion
moamg,vz@%hsmdthlég%/board 732, speaker 734, and m crophone

736. The ope %WE?W%QBM@W%@%O&@?W%QM

conmuni cati on device software applications or nodules,

or parts thereof, nmay be tenporarily |oaded into a

VO b or such as RAM 726 for faster operation.

lvb{rnz%ﬁ\}lésrﬁ ,“%“P‘@ ?8? %&@bmiﬁe@aﬁimsteh ST EBrRL SEPINEata
itemb SRP ﬁ_%)lﬁxe stbor ed to RAM 726, before permanently
Twriting tReHT e Smmpmcalipn deyive 700 ThePIM gpplibfion prof by
inchiB &R 3 ltoﬁ%{qorg 724. An exenpl ary application nodule

TSR P, PRvRIaER itsme.critbérdy deead or M BsnidHRNE] Sith the
voiceRT AU GAL | on.device 710 is a personal information

manager Pl aspadulea 7248 7248 viadhengir B network 719, The PIM data
items are i '
preferably seamiessly integrated, smchrqnized and updated, via the wireless network

. 719, with i i
"1 & corresponding set of data Jtems stored or associated with a host computer system
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functionality, such as cal endar events, appointnents,
and task itens. This nodule 724N may al so i nteract
with the voi ce conmuni cati on nodul e 724A for managi ng
phone calls, voice mails, etc., and may also interact
© WH . - O i cation nodul e for. managi ng e-nmai |
o A Bt A St Bt R e iS TGl s
Alternatively, all of the fractional ty of the voice
conmuni cati on nodul e 724A and the data conmuni cation

nodul Qhe7%§131§0 bhe integrated into the Pl M nodul e.
The Flash nenor wwicgtiondeyica i B wiarelso be madusliyssysdhashized

wthfadipls kiclat torage of PIMdata itens on the
dual - nogiéﬁeﬁlohg’ipfaémﬁ ﬂ’%ﬁ‘ﬂﬂm&lﬁ mebileremingricatib devitee?1BkdMn interface
3Rk [ referably includes the ability to send
and r‘g%ie? c\gllgﬂeg g}eﬁelzaz@f%moé’lfm é\laéﬂgdi mslﬁlefcpmﬁijmi'cfﬁon device 710 to
&0 Rirtd ol P e__voi ce and data communi cation -
nmodul es '?g%ﬁ?%sg?ﬁtﬁn Jﬁﬁsmﬁ@oﬁd73%mmﬂ:ehWtk enabB-a uiddSo set
L) ,tens’' aze preferably seam essly integrated,
ﬂgy nchr %%Img éh oanfﬁ%ﬁmﬂ&fﬁl"% &, sofvere apiplicalibn, ek REdowRRGIBhY application
nfoliflles Y44 rresponding set of data itenms stored or
assocl ayg%ﬂ"vﬁ%?lﬁm’é" ﬁgﬁm@gﬁﬂ@ﬂtéﬂdps&mym used td B&T BR¥cryption key
ofth ARt du 1% Irrrli}E}.For ed systemfor data itenms associ ated
with a partIeulAPrgupicationidevien 740, whivlids £mibid s8cnre method thay
exe [ l.on. device 710 nay al so be manual |y
syncEE 81%1%&’%@““ 3oy vipdhe wissless matwday 718, aci ng t he dual
node nobil e conmuni cati on device 710 in an interface
cradl e, which couples the serial port 730 of the

duals: QS m)gi |.e conmuni cation device 710 to the
seri a: popr FUeHEOHHes 720y mrehn loafadorte fe @ualtiSde nkB e
co. . be to enable a user to set preferences
'tﬂﬁ’%%lg‘lé‘ﬁg 4t Freuh e wrwerton 9 siobighah QuABRY VOYbPhlor 43
thr&fghﬁﬁ"y?rh?ad 7%her application nodules 724N for ’
i st al T atF Sh>OHicuelfhp shorteiongn bamthratibn FAY)SReH 86! of Brough

encryption key onto the dual - node nobilé
= Sém’%s‘%f[‘@%ﬁ“ﬁ% “Rdi#aad Xmauedmiamber iSth€FBEH 1Reriiy Y5 £or RAM 726.

S than. exchangi ng encryption information vi
ok Bty dn WBP%?&mm&nonmemwmmmtyam@ BudTRUL S3bite
mm%&&gﬁ be | oaded onto the dual -node nobile ;
communi cariedh endmayerravide enhmoigh-detice ﬁﬁ&tYM?:E,‘&ox%ﬂuﬁnic;hﬁon_
ugh the

relatéd Q4. an auxiliary j 10 subsystem 72g, thro
seri Cgﬁnspg{hom?% Sxumplesgturd domnsiniosition 2R EStions may enable
elech%girmyni catjons subsystem 740, or through any Sther

TsUl t abreesRieas and ot such fiflaniciabakdcRShs iy in. the
dual-Eb@S]) b%m)ry 724 or RAM 726. Such fl esxig??%%?dnusmgla‘e
appl T THE FURMHeation flevided0. ncr eases the functional ity

'of_ t he dual - node nobil e

Wh . i i i
en the dual-mode device 710 1s operating in 2 data communication mode. 2 received
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comuni cation device 710 and nmay provi de enhanced
on-devi ce functi ons, comuni cation- related functions,

or both. For exanple, secure communi cation
applications may enable electronic conmerce functions

9 gt S b SIS B e 5 REk S5 Lo be perfored
O e B ol At pesset v sgnal
By Bl 122, O 2 G ot 4 devies 725, A nse o the dual
o1 ot S AR Rcateiacn®e g o ot i i, ik amslmsnges,
3 e VRl SGerderbi s Gt ipkenepemin eyt okt outin e
e A TR on S Mefsmumpciytearcpmeh s fbksomn
gk S MBS AR ek Gt rebodsmoisiopbmbonicaton device
T T e A SRRy Pt YOreeiow 26, iicomapuiitice s
RO SO S GE TH00L S fer entanced wiih o
e o B B8 s o ottt o porshcaibenctwork
_ jﬂgQﬂﬁﬁﬁﬁﬂmg@& l'tens I nput by the user may then be
transmtted oveér the comuni cation network 719 via
the transceiver 711. Wen the dual - node nobile

comuni cation device 710 is operating in a voice
operation of the

gﬁgﬁﬂﬁ%‘g@&“ﬁ%ﬁoﬁ . i S oty 7 i Bpatideds oo
A g e S
is Sgﬁﬁg@? gié:ﬁ%’r ytg gx%,#@ h%ﬁﬁé%%g%% .réegi,:xpc{ &;Qrai;:ef;gm;;: Sftput to
- thodpilePriiy xzoﬂcg% 2als zrﬁ%;ﬁsr;@g 5 Eritodtyormioioprbren3,ne
AR R B s o et g o
also g(‘l.c i ;L%%d él.llag-gligls.!: %leltnig:;:g;g’ggiigi%uag;;k';g K]%uﬁ];‘:;&rb

. | . . AT r
| audid\?%%%%ﬁ%dgﬂi? g%ket %3@@?@%}2}3&@%@22&&? 'tﬂ;il? g]@ g:spljy
722 nEé}r alsh 59’55% %prctwri] e arnn igc{it?a?itr)g gfeties iggnﬁZysci' ,a clal?mg party, the duration of a.

voice’ i j
1ce call, or other voice call related information. For example, the microprocessor 738. in

conjuncti i i icati
1] tlon with the voice fommunication module and the operating system software may
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conjunction with the voice conmmuni cati on nodul e and
the operating system software, may 41 detect the
caller identification information of an incom ng voi-ce
call and display it on the display 722. A short-range
communi cat i ons ugutgsy_st em 740 is also included in-the
dufteshitelellasntiBoatioinfonitonlof A nGRIAERic LN afi®fisptay i on the display
exanpl e, the short-range conmuni cati ons subsystsgn?”/'téfg _

;?2- include an infrared device and associ at ed
circuits and conponents, or a short-range wrel ess
conmmuni cati on nodul e such as a Bl uet oot hTM nodul e or
an 80;11 nodul e to provide for comrmunication with
si i | afishoriepgs cemanisitionEiR el €40 16 880 inbRha | dh1§5bde mobi
inthe art will appreciate that "Bl uet oot%ﬁngﬁghh%memome
sePInicaipdevice 7 Mo tior @bmpRARE dhbfMns0 BSmmAYak: fLo
the Institute of Electrical and EFect ro%}i@égbﬁ%ﬁ é%l?gkomay
(¥gieds an ingdrattdevige 4nd aniosiRtb@SRRSHE B8R0 oL ks . i
and wireless LANs, respectively. Ntﬁ%%%r?ﬁ’é’ﬁomgem}m
diosENHiatie tvdnie suchiaa s Bheosh™ awhid & 208 i
exenpl ary systenms and nethods, nmany vgzr'?fz;\?]:é%icztoﬂolvfdefw
[semeypispinwith sintilacp-enab RO WsREE Bl eFickd) igh dop lnd .
such _vaghiaati ons are within the scope %’P&tsﬁ%@mmmmﬂ
appradathatBlucoth” end8u)1 € refitid RAUE LMY Listibset of .

. ECNASQ%@iépt “are used in the .exarrplppes pr ovV&gaél?'ﬁS?rﬁl&mehsnme
PERigtteierd sndaBila romiexinmyeery RERY Yol tifiFd) t q define
conponent applications. The pr oposec}a%g%?g%aoﬁggfeanﬂmmam
WHekesstliAdg, despagivalyes coul d be used in place of '
ECMAScri pt, for exanple. Further, other structured
definition | anguages, than XM. descri bed above, can
i nclude such as but not Iimted to Resource

Desc W@Pﬁshnhﬁmrﬂérefm%)bee% ittgg% %rxmcl)rg 'r\e/'gempllar}y systems and

addi tion, while the conponent ns

Terihads] that vantiags il BedppRa 19 c n .

mb”ﬂgf communi cat i on Ij(’JI)evi ces,éc&}gﬁpﬁgdrgee%)ig?g%ﬁeﬁ%&‘gﬂdﬁﬁghvmamm
 appayitiin tho sdope ebtRCiphRALG]) Fol C s{ ens, . sych _

as wirel ess configured per%ﬁge’%%gn%%&%@&msmpt

aEvEehinNENK S 1addNMENT AN EXCLUSI.VE
PROPERTY o?ﬂgSRIl-ﬁw LEGE | S %%EW%{%WW%Wwdeﬁm

cqnumon@pplitatiods. TBé proshsaf Ezbmtﬁﬁﬁ%ér@%n o Phaafos told B used 5o
by a nobile comunication device ve¥vi"“'ﬁg'1‘c'!"eS cmﬁdgeusedmplaceof
ECIXIAScnpt,‘ for example. Further, other structured definition languages, than XML described
.above, can include such as but not limited to Resource Description Framework (RDF), XSLT, and
XHIML. In addition, while the ‘component applications are described as applications which are

execiity i icati i
: ed onmobile communicati on devices, component applications may also be executed on other

_.cc_‘)n_lputer systems such as wireless configured personal computers.
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networ k, the nmethod conprising the steps of. receiving

a request network nessage for establishing

conmuni cati on between the web service and the

conmuni cati on device; sending in response to the

regBest net work nessage a conponent application -

pr SHFHMEORMENTS QR THEMNVENTION IN VOHICH AR EXCLYSIVE PROPERTY
set._of the conponents having descriptors expressed in

a ORARIVILEGE BGLAIMEDARE DEFINEB ASTTHE FOR§ oRes.Set  of

the conponents being expressed as a series )
i nkt r faRethod of intehvetingovithanesiserviee by P me Bt do
provi sioning by a runtine environnment of t
c JHHoRT B methed denprising the sppstice an execut abl e ver si on
of the conponent application program-configuring the
devi céccanga romicst obtverkimeddagé oL MBSIHEY BinGfn; My
execution of the executable version provides ﬁ%&wgmﬂw“mb

s (P ¥end fite cemmingingion dévicej Nf or mati on over the network
betmeeghéhe web service and the communi cation devi ce.

2- THedingithspoadothe rgest StGdRindistee AMIGLELD: L .

rg@%%ge %nvironnent provi des an f#?%rfg%g&ﬂ#%#ﬁ%ﬂﬁ?pngﬁm‘

e Siiteralite oS¢ompotents] I rsd s Y HicQBAb .8 Processor _
and an associ ated operating sy'stemﬁb%ﬁtgﬁi“%?%mptmmrmﬁm
i Hiepefved definilion lapfuaptiumd QQEBHNECE S th OB e a8 3 . THE :
&%}Q&gﬁac;gr ding to claim2, wherei r@?ﬁég&?ﬁlﬁgf’%esswasasmes

eRsrfhe ¢écanponents bghug eshiflped for BRIVE ' . .

&;pabilijies selected fromthe g?gtpﬂ§@ﬁ3£?§Fﬁ@F““m”m“m“°f.
- heSoMEEnicationdeviceas prodie fdéxeciB AN twor k _message

to the web service, provide dataeﬁﬁﬁﬁﬁﬂﬁf&ﬁmﬁﬁggmﬁP%ﬂm
Prgrgeoniiguringihe doiteR} ywalto R te Wb §QLicL.0F '@ net wor k
message associated with the web service,” provide data

Pr e Sdfictckentivmofitesnattble varson HRVINRL sage
Jgt]{s_sogéfat ed with the web servi%gl,%-pr oiéf‘g%%séfg?ﬁgtex&%mg“f
W98 owes theinperif intwedh th bidb Biriife 4 lhSnt,. data in
?2 nﬁrrory of the device, and provi dquénc EXECTHongRvice.
nv tReypiadtacéondingtosiutnh PviHagk BOSH coor di nati ng
iaggrati%lrll}of the components in t eggég%ﬁ?ggpgpdkmannnmﬁme
Sxgrtabledersibingo e FlEKbnaR G 0F AirbiGs | ai m 2 erein
the_runtine environnent fﬁgycoﬁ%i gugroga&aaga%foc’ﬂ#f;ﬂeﬁ‘ﬁnﬁyﬂem
OfH%“@@%Wduﬁn@ﬁsy&hmmﬁqﬁgnan%anethod according to claim
32 firther conprising the step of receiving a network
mesbagetind swiiivg (e A whabih @R R EGvir e NeL wor k

pessage configured based on the grred for
plementing capabilities sélected from the group comprising; provide communications for

0
eat{og Eievice overa

£ a network message to the web service, provide data input by a user of the device for
supplying data content for a network message associated with the web servicé provide data

resentation j
p tion in response to a network message associated with the web service, provide data
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structured definition |anguage corresponding to at

| east one of the first set of conponents. 6. The

met hod according to claim5 further conprising the
step of processing the network nessage and sending a
response networ k message containi ng nessage data

f oPtpmage sextichofs:
oftPmgd EAlaifining MearfikA ﬁétlz'fr?eeagng%gge& Db dejinEcmd proyide an

| anguage, the response network
s uprseioretviropi@s RNk 1 gu%gg, e data.on _a user
“interface of the coﬁﬁrﬁ%% 4 éew ce- ng operpiion plfhs semponents in
acboedintaletversiohai m 2 further conprising the-step of :
including a data conponent in the first set of

c dhpoTiemtetibalabodtdiigQh Slaind 5) mponent for definin
information to describe %h?‘% "ése"ﬁgweﬂvsf?@gmegasa

prrotiorof thesbeatihddyeilh, for the |nfor mation. 8. The
nmet hod accordi ng to cI aim?7 further conprising the

step Bk nicthod bisdh in the first '
set of conponent efl niti ons?rgotu%onﬁ%gﬁ ‘Gﬂ&metwork
f miessegeifion thdcommunidh used by the program
to communi cate over@?ﬁ%é@mﬁ‘?ﬁ“ﬁﬁ@%@%ﬂmm

Ostrudtined definftiod] 1AGEARE claj m ?611?% rein the data

conponent definiti ons ssa st set of components.
or, acconmodat i ng a

def | Bherhalivd addoniiky ytr al
variety of dlfferent run I e WM% of progepsing figaetwork
reesdagekng eanding ia Repdiie Sl hieSadoUl L her conprl sing the

A b m”t“‘f‘ CSRMARNE Msssedat formattedbased on

step of including a prese

ﬂhersnctusatdeﬁﬁmgmm@lggp nt ati on conponent
for defining the- appglgFeg Oﬁe%ﬁvﬁgﬁﬁgmﬁ%ﬁm for subsequent

pyopEntatiad of @ o Q9L ted.on a user interface
%}‘1 t he devi cesglg i q’?tﬁrgaﬁ 8@86?‘8?‘%‘5“%%@&1% 10,
efTae MethbPackyARe B onent is platform
specific for varfbo@ﬁiéﬁg%&e?%ﬁ’é’ﬂs‘?%ﬁf’ ofincindingyndatt @mponent

inZhe fith et OBEIMPINGE Gt cl aim 10, wherein the
structured defi ni t ons aﬂ%‘@’lﬁ%"%g’@ﬂﬁ@mmﬁmmmm describe

daidtentitizh de@ VRl }b%mh,aag The nethod according
to clai.m 10 further cgrrprl ‘fﬁ@"@%‘%ﬂ? of including a

SV\or'leeInﬁmiod second, set of conponents,
t he wor kfl ow con‘ponéﬂl‘}%ﬂﬁ‘gf‘?w WWQEIudglgahﬁmage

cagmue inhefirsfdd: Gieh erformed as specified
. by one of the fi rsljtm%s&eétsdeém ¥r6age componemifer defihinpal

foanaof gibsagpet Bsef b Fin er ein_the -series of
i nstructions for t mrﬂﬁ%““cmweﬂh@nﬂworkmththeweh service,

9. The method according to claim 8




conmponent is expressed in an object oriented
progranmm ng | anguage. 15. The nethod according to
claim 13, wherein the series of instructions for the
workflow is expressed as a scripting | anguage. 16.
The nethod according to claimi15, wherein the

S owinpbriengn iR FEH RO EF chs: on E Script. 17. The

met hod according to cfé}lggn&%%ﬁﬁ%?wmtﬂfﬁﬁﬁ?%ﬂw

S tapyeaadicelof 4R bdthgdderd k- nessage jnitiated b

i nteraction of ﬂfus?ﬁ%&%ﬁ%%#rﬁ%@&?%ﬁ“&éw cagif the device.
a 1bs eTheinietiRl bid6Aing & GIRND willE, et wor k .message

cont ai ni ng data eRtit] egb’cv}’hee%f‘"e © BRgSeptiion gempenegijs platform specific

cﬁlrpﬁriwmpredéﬁgmm i,ig%mte% t he user interface
od ac

el ement. 18. The net jrding to claim17, wherein

t K2 1Thé iethikd ; i nfigured according to the :
nmessage corrponenté ? giraﬁ%‘cf)'r?ﬂwgﬁ ﬁ%ﬁ“ﬁ@“‘&%@fﬂiﬂ&?ﬁ langugge is based on
besadibMiddg 19hsliet ured definition |anguage. 45 19- _

The met hod according to claim18 further conprising
net wor k nmessage

ti3e Theafetfd 25QREH nse
cont ai ni ng rresggiggggg@{[gﬁfe EFROSE the stepefindvring 4 werkflow

tehiepaned MOMS ARl WQF ssage cqnfigured for : :
subsequent pr esent atg?mcﬁég %"%’&ﬁ@’ﬁ%@?&@‘ép@aﬁ@quﬂdwmessing
that @cir8 @ Benh abfE ication device. 20. The nethod
according to cl ailsrﬁggg], \Aﬁ’%%é‘ﬁ??ei" &d yans afjibe Hest set ofromponents,
14 Tht nelodASS8LPR structured definition :

| anguage. 21. A?rogliﬂplgl%avrh?ﬁ’r’ﬁ SRenef instctiensdorthe wonkéok
doowponent i€ ExedskddSh QY network with a web service

'usi ng an executab ogfe\c/tgornglln Wﬂﬁ’éﬁ’eﬁt appl i cation

19r oTheaiRthdaGkdbetifldo | prality of conponents, the )
devi ce conpri sing; aﬁl@ﬁbﬁ’%?ﬁeﬁﬁ%@%@ﬁ@c@$®rmemﬂcﬂowis
eapressal dsAGordpRfe ARRLLE device including a processor and

an associated nmenbry for executing the executable

16.e ' Bie@itthod abtSRine i 18)f 2CE, CQupl ed_t o the device
infrastructure. . av'jlil%gr%]1 lghw¥%?5'b © SEpieglangyazednbased @UECMA

Schipt.i ce configured for conmunication with the
execut abl e version;

17, i i
The method according to claim 13 further comprising the step of receiving a network

. message initi i i -
ge inthiated by interaction of a user of the communication device with a user interface

element ini
, the network message containing data entities created by the workflow component

cormresponding to the user interface element.

18. i i
The method according to claim 17, wherein the network message is configured according to.

the Ini ,
message component for contaming the data entities based on the structured definition

| language,
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a wreless transceiver coupled to the device
infrastructure and configured for communicating with
the network; and a runtine environnment for ,
coordi nati ng execution of the executable version for
configuring the -device as a web client of the web

selVi The mbthed debdtliin R BRY | t configured for_ '
interaction wth gﬁfi rstlgse ljcq)cf)mf”ﬁséﬂgctgﬁﬁ?}’rfgﬁ?@ﬂﬁawﬁngnse

d eBbrarpineds S RUMEIBRS Bl tured definition
| anguage and a sec%ng‘sg%tdgtg?é I%‘%@"@&ﬁ%ﬁﬁém% thedespgnse network

exps2gsQitfigrePfop &b | nSEruGtions: wherein the
executi on %fﬁ theﬁi(ie)i %&%ﬁeégéoe Oiih’(?ﬁ?eﬁ%‘?/ﬂ%@ Fu5pr ipterface of the
S uBaMieiibn @%sdaange of informati on over the network

bet ween the web service and the comunication device

o%@r Thb tethd@ 44, - The .nmbi-l e comuni cation .

devi ce accorg(i"a!ﬁlgrgI g%?éﬁ%ﬁ?e%F@F%%%#mmﬂbasedonme‘
esmicﬁ:ﬁaﬂeﬁﬁﬁoﬂ&%ﬁ%gg.es an interface for the executable :
version to the functionality of the processor and the

&S 0 A nadtae caRB Al stem of . fhe infrastructure of
t he conmuni cati on %g[\i/a?%%?o req e tEAsting oepamaiwort atitharweb

chervice esimCmUctuiety im 22, wherein the runtime
environment iS¢ o%ﬁﬁgg#aecﬁwenf WplicsHiamptogrgm including a plurality of
capﬁﬂhbﬁ&,&ﬁeﬁﬁvﬁgéo%%?ﬁg fromthe group conprising;

provi de conmmuni c ofs for sendi ng a network nessage

to tallevidChfshuMinG vide data input by a user of

‘the device for sug%log%[%&gglﬁ’ﬁ‘ﬁﬁ]ﬁﬁf‘@?ﬁmﬂwxnamrhdan

meibkgendaforPior ModinVhil. the, web service, provide data
presentation in resg%hﬁseﬁwf"ﬂmﬁvﬁé‘f’%rk nessage

assaase it aid doipi vep seryice, provide data storage
services for éﬁ'&f%@éi%ﬁ%ﬁ“’? [Cugturedavingian iapit devicersdBY Yutput
detict RANYE HF cordicaRl QWL de an execution environment

[v)

for a scripting Iangiagetits exesshin yaiomg oper ation of

t hea w688 850 5. | xecyt abl e version. 24. The
mobi | e éﬁgmmn%liegtc.‘lﬂ'g}negg"e% g@‘%d’éfﬁiﬁ'ﬂlcﬁgcmdcohf@ur&lza-

coMi@iféafing Rih Db R & vironment is configured as.a
portion %f t he %per aﬁ%ng system 25. The nobile -
comﬁtrﬂnf&h{,,g{],' wflgvice according to claim22, wherein
t he execut abl e vet‘f_’rsﬁog Adng TRy o theloxeantabevettidaGorfconfiguring
theddvive oK a WS the web service, the network
‘message co n‘fﬁlﬁgﬁorftg% w%ﬁ%’ﬂe’éli‘f* RN ey rertmentabnfigiréd Yot inffuction
MWm&ﬁﬁa%ggw&gtdo at | east one of the first

escriptors expressed in a structured definition

fan
Suage and a second set of the components being expressed as a series of instructions;
wherein th i ' ersi
e execu.tmn of the executable version provides for a subsequent exchange of

inforatio
on over t-he network bgtweer_x the web service and the communication device over the
network, |




conmponents. 26. The nobil e comuni cation device
according to claim25, wherein the executable version
is configured for receiving a response network
nmessage corresponding to the network nessage, the
regponse network message for containi ng nmessage dat a
f ot et betiotilssonmunicatine dedce wabidingdo c1888] 210vh&r8 the runtime environment
Ig}r}gg%%e,_t&g‘e response network nessage is-configure ‘
f Setjistine forthsantudbleasrsioh to thd RnPRSSAIEr 4
the user interface of the communication Cgvfcgﬁr%ﬁeggi?dﬂw
THEOREE PReriagsystenedtibeintadRatng RS it hich dalh™m 22
f%t&%@%’gg{pri sing a data -conponent in Che TITSE set
- ofc cogeiunivationaietice dcb@dig@iod 154 3p - . .
d%gogj%ﬂ??ﬁiéglf_orrrati on to descri%e dat a ’gﬂ?%h'ﬁe’gh&%“@aﬂbmﬂmﬂt
t riiplomening raphisilinge beléc foftftnd 80 28.
The nobil e conmmuni cation device accord?‘%@%’%{pc e proyye
f EPREpcaliony frisgriding ameRRGAGSRze HAUDVGER il T Lhe fir.st
s%trﬂ]e(%; _ggfn’ponent definitions, the nessagcg’%r%ﬁ%eoéﬁgﬁi‘p“tbya“ser
f TiFhiongpplying datmedntedf foPBEHAGR faekkd bVt AS RO aM .
tggnv?d%%mmni cate over the network w th the \/\E"aeggvé&yfec ) Service,
: PEsiséritation ONAspahse & 4 RvdeMbG rding. .o claim
28, _\Mégtraei n the data conponent de?gle%%%?%%gwgﬂ ¢ Web service,
PEY Y data stompomerides G friabialig16caBllRnitanl; nedtnal s for
gﬁ\%%mmdati ng a variety of di fferent l%%%ﬁgomwdmce’md
F BherePHtion cBronmhére fore Birlptn | 6oL AeVi ce .
according to claim28 further conpri slﬁér%j’ a gﬂg"l’erat?"“"fthe
frreaeRtsn thoexecolablpoasios. i n the first set of
conpl)‘gnents, the presentati on conponent for defining
the

%Ep'ébmanmmnioiﬁohhad&m%i%% a8pb4 Gation, program | :
as presented on the user inter ace o i’?@gm"gg%’l’“ﬂ@?e%nﬂmnmeﬂt
A liged #sa rooivmohite apdraing §RMECE according to clai m 30,
?gne_b;ei n@t‘-}ge presentation conponent is platform

pe IOl commanications devics 8@bidie % &1 envisonnments. . .
32, The nobil e conmuni cation evf‘g’g{ aécg?ralf‘ﬁ}beef‘ﬁ"““k‘iﬂﬁi"ﬁﬁﬂoms

cORfisutRAl & séndinglamesorit i ste® th e iy Vel: | angyage is
based on eXtensibl e Markup Lan%%gggdé&%engwg&“%ssage°°“ﬁg“r°d

S -
n the structured definition Janguage corresponding to at least one of the first sef of

components,

26. The mobile communication dgvice according to claim 25, wherein the executable version is

conﬁgured for receiving a response network message corresponding to the network message, the
-' Tesponse network message for containing messﬁge data formatted based on the structured ‘.
definition _l_anguage, the response network message is configured for subsequent presentation of

the message data on the user interface of the communication device

47



33. The nobil e comuni cation device according to claim

30 further conprising a workflow conponent in the

second set of conponents, the workflow conponent for

defini ng processing that occurs when an action is to

bgﬁgerforned as specified by one of the first set of

c orfpofisrreabile c@dmunidationdddict &c&amgkwlﬁﬁtqu&ﬂgf S Sisi

according to claim 33, wherein the series o dohtising  data

i fepazentioths first st ofldompomaritidbfiairs ORP SRE o haRRed ;

in an object oriented programm ng !anguaé%&mggggéﬁagﬂghnn“mn_

miferceibe datmemitieatsed by (B En AT HHhA ?xrﬂg R R, 33

m@gr;@h the series of instructions or the Workfl ow

i 38.0)0he mobidakoamuaicaivhidpide e 3 Jhg mobi | e '
R 27 Bl Bl fmessage

communi cati on devi ce according

 t $pEpensul pitheiyst setred o GRnénd defRfREY ﬁﬁ%%o%?pg)h%tt gqrﬁf?%%ng a

\T\ge rmainl e conmuni cati on devi ce accor _ ‘
BRat pfmeskageeased byt tAbprogrit S dofiunt:ar igured fo ]
‘;%ndria:lg a network nessage initi at eaggé)%%neeroglﬁﬂ%wcﬁebsemce-
us Bhe rodbile hemaaiemion dRick M2ordBRYé ol D BeiRer |
ié%q?rface el ement, the netvvgr%ﬁmggggg’ggeﬁ?%%dﬁﬁﬁmem
itiGne sndomesadge donliponkd Gefinfdnk ik mh&mqg ent ) .
corresponding to the user ‘i nter?ace“e g%gg?r.a“é’g!’mﬁﬁ@ga"mcw
ﬂ'frentclmﬁmmhﬁﬁshin&ns,devi ce according to claim 37,

\é\‘/ge[rgi n the network nessage is configured according
tthemobiboagemeio e d6hde Lot Oilai D] he dat.q :
entities based on the struct uér)ea" e??ﬁ?‘é‘?‘&ﬁ‘ﬁpﬁﬂw&ﬁeﬂmm

BgworRmtintisirsteet @ 63hpdh&A, tHe BredGyd ccording £q claim

38, wherein the executabl e \E}ers:{dgﬁgl s oggﬂ]fqr ERE they
PREENgG ofgheconPoRalpelidatin /b ont ai ni n

message data rel Srenran heé dafd enﬁ?’fé‘g,“mf rface of the
dedisponse networ k message configured for subsequent
presentation of the nessage data on the user

3int Brefnanbile ofmiblitcaG ORI RE GAL, i ce. 40.. The nobile
comuni cati on devi ce accor ﬁ%@?@%%@@?%@%@
Corponend Sl ford Shedific Sor vy, d on.the structured
definition | anguage. . 41. % c%@rlpegﬁégmﬁ%‘@?ﬁﬂﬂ%oduct
3%
2. 0/The owbilpokrintiicas JHde ik i cati.on device for .
] interacting over a networ %QC?WE’W@SW@%mHW
IREULERUS brisbdon/@(1&isB Mided 156 ent application
including a plurali tyk%f c%]r%g%nents, t he conputer

33 - - .- 1 - -
pr E@qmohlbrwﬁﬂﬁhcﬁﬂﬁ’ﬁéﬁé'ag&rdmg to claim 30 further comprising a workflow

component in the second set of components, the workflow component for defining processing
that L.

occurs when an action is to be performed as specified by one of the first set of components, -
3 4- = . - - - -

The mo_bxle communication device according to claim 33, wherein the series of instructions

for the workflow component is expressed in an object oriented programming language




a conputer readable nmedium a runtinme environnent
nodul e stored on the conputer readable nedi um for
coordi nating 49 execution of the executable version
for configuring the device as a web client of the web
service, the nntinme environnment configured for

F ntSer Eetrhdbile Bbrhhumeafibd @licSRborihg tof b?airg 9%?1];%}{ gyl stions
descriptors expressed in a Structure go’e I N tlﬁté)snems‘;}q‘mtmctlons
| ok Bovelis Axr@snsa &BbtifiadelifecOMPONENt s bei ng
expressed as a series of instructions; wherein the :
€86 Ultie @iobiM cdnBifnRERAEAL Beo¥@hSto Qi 5 \WrdSh diQluri -
subsequent exchange of i nfor na%iloo%\g/éé)yh?%?t%eeﬁc%wIa“guage_‘s
bétsearECNIA SogR. Service and the communi cation device
over the network: 42. A server configured for _
PBDViTlE ghits coRbhifisioh 8&vid: Qcolddt] é@ﬁni i1h.a nobi i
conmuni cation device over a ne‘%e/fgr , %%‘éfwggp\%rexecma&ﬂ%"mmms
comfifrired ofkending STk mbdl R ififs rggel uin -
request net\/\nr{@rressagle tgc')e' est%bl{yiqétﬁm%gﬂ‘ﬁfﬁwsg%‘?fiwmmcmm
béetviceeith & her WRERR UekemCmentws nicaton device,

a conponent applicati %ﬁmpr ogrrg%&gsg%rﬁléta"‘fngd?ﬁ@%f%?tﬁdbythe,
I witrieflobecompbiit & bilithg!t6'the AP s fic etlepmtpe request

network message, the cConponent appli catton program

i38c| Tidintgilecdbrtin®blidddeRe act QRO NERLS -a.first set of .
the conponents having descr pag?)s ol 3 - herep thynetwork message is
senfigatdiiceekdBg td e fnbQibe chidfl Shg a second set . of

the conponents bei ngskgxpr esglgg&as amgﬁﬁe A gftities based on the

snstured Abfi6fidh larlghge, COMPONent s bei ng configured for
provi sioning by a runtinme environnent of the

S et s R e
oxeeut | oot o ek Sl Lonk e s i it ol to th it
e o T .
o e o B e (0

42{1 o'gwre Zﬁﬁ?ﬁ%ﬂﬁgﬁﬁ%ﬂ&rﬁé %{%?r?&/ gReL %9,""\%@:&? e massage data i
formatted based on the structured definition language. |

41. A computer program product for configuring a mobile communication device for
mte'ractmg Over a network with a web service using an executable version of a component
application including a plurality of components, the computer program product comprising:

4 computer readable medium;

a runtime environment moduig stored on the computer readable medium for coordinating
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conmponents, the device conprising; an infrastructure

means for operating the nobile device to execute the
execut abl e version; a user interface neans coupled to

the infrastructure neans configured for comruni cation

with the executable version; a transceiver neans

C ouplhitieh dfths ReuBBN v&8or £f E G and conf i gured :
for conmuni cati ng Wi th t%e e %ekd;%wﬁer}ﬁaa"epﬁ £t pEthe web service,
nelzeentings enciemhdhiRatAped B ' he execut abl e .
version for configuf?%g tﬁggkgggrﬁéaggfﬁﬁ ©mnepgntdraving

t Kescriptrs 8eyrabedSn 2 dhiGualel Héﬁn%%lq%%&?gﬁ g:? [ au a g%p%t%{q SOMpRgents

interaction with a first se

db&ingéxpiaﬁ&e&a@%@ﬁé%iiﬁgha,wm? structured definition ‘
| anguage and a second set’ of the conponents being
wherein the

expr edseh tRcexeuibd 9% i et 1 ons,

execution of the execf?%g*aeey%r?lg?mvﬁ%%%@seﬂ@ﬂm@ifchan_geof
SubAAMIOR BYer % GRMIEDefoen 0L Qr MBLI ON_Over the networ k

bet ween the web servi ggnﬂgﬁg e e e communicatige devie over the
oesvorit-he network. 51

42. A server configured for providing a web service for inferacting with a mobile
commumnication device over a network, the server comprising: .

a network interface for receiving a Tequest network message to establish communication
between the web service and the communication device;

a component application program coupled to the network interface for sending in response
to the request network message, the component application program including a plurality of
components, a first set of the componénts having descriptors expressed in a structured definition
language and a second set of the components bei.ng expressed as é series of instructions, the

components being configured for provisioning by a mntinie environment of the communication
- device to produce an executable version of the_ componeni application program configuring the
device as a web client of the web service;
wherein execution of the exegutable version provides for a subsequent exchange of
information over the hetwork between the web service and the communication device,
43. A mobile communication device configured for interacting over a network with a web

service usi i
: using an executable version of a component application program including a plurality of




components, the device comprising;

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

a user interface means coupled to the infrastructure means confi gured for cormmunication

with the executable version;

a transceiver means coupled to the device infrastructure and conﬁgured for commumcatmg

with the network; and .

a runtime means for coordinating execution of the executable version for configuring the
device as a web client of the weh service, the runtime means conﬁgln-‘ed for interaction with a
first set of the components having descriptors expressed in a structured definition language and a
second set of the components being expressed as a series of instruetions;

wherein the execution of the executable version provides for a subsequent exchange of

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

network.




