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WD 2004/ 059938 PCT/ CA2003/ 001976 SYSTEM AND METHOD FOR
BU LDI NG AND EXECUTI ON OF PLATFORM NEUTRAL GENERI C
WEGERWVOEES CLI ENT APPLI CATI ONS 5 BACKGROUND TPGCECA2003/001976
application relates generally to comuni cati on of
services over a network to a device. There is a
con e
s é&%&?xf@b@ﬁ METHIEOR B NG AR ERBCRTION OF
R AR MDA AL G NER i THR VA6 S & Io BRIl APPLICATIONS
conputers, self service 10 ki osks and two-way pagers.
Sof tware applications which run on these devices
increase their wutility. For exanple, a nobile phone
may i nclude an application which retrieves the weat her

BACKGRoUNGoe of cities, or a PDA may include an
—appftcation that allows a user to shop for groceries.

These . I Lications tak d e of the .

confe BRI AL LR ot B S POH 3008 Gl (e to  device

and useful services to users. However, due to the

restricted resources of sonme devices, and 15 the

cquIexjty of delivering |large anounts of data to the )

devilessts agepiangpy mgreesing wamber of fapninehdevines irf ee teday, such as mobile
variety of devieces remains a difficult and

telephores GIMAsuwith griteskcomruricaionh kypabdigies, pesoml eomputers, self service
configured to conmuni cate with Web Servi ces through

kiokliRta@h 0ed-wah pagss. BoRWERLEplRRdsawiial liienaiik d6AtdsdMFease their
Browsers have the advantage of being adaptable to 20

util ?.qo"ine%&ﬂe 8 ﬁS@ﬁ%hBh@ﬁlfaf{n@ug@gi% g’p Okt Wikt ?e%ﬁlevgg the weather for a

fferent” devices,” but have vantage o

reqguestin es _(.sgreen definiti,o in HT romthe .
rang B, POl EPhoalopURERI B B b B b
contained in the screens. A further di sadvantage of i
Thesp spiswsrs aprlicppons 14l dvaniassoh hegPRISCHHGEPSPeRY Otk ihpydpgo provide
whi ch can be resource intensive. Native applications
timaky\sad perdul sevicend ROBHHOB9GRSPET AEAXOi8?DBIYYEs of some devices, and
advant age of bei ng devel oped specifically for the type
the@bmgkvity ef {dliatrfigylogge theneb yf gatové therlgviaes, developing software

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

Currently, devices are configured to communicate with Web Services through hﬁemet
based Browsers and/or native applications. Browsers have the advantage of being adaptable to
operate on a cross-platform basis for a variety of different devices, but have a disadvantage of
requesting pages (screen definitions in HTML) from the Web Service, which hinders the
persistence of data contained in the screens. A further disadvantage of Browsers 1s that the

screens are rendered at runtime, which can be resource intensive. Native applications have the
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relatively optim zed application programfor each

runtime environnment. However, native applications
whawe/osiosadvant ages of not bei ng pl atform i ndeperdanio3/ 001976

t hereby necessitating the developnent nultiple

versions of the sanme application, as well as being

ti . . e .

aavfi iR o WY pRIRE HRCHICERy (o7 el el P b R Tiding o

devel opers. need .. experi ence wth.progr.anmn ua
rola T OB, e OB o ot R0 P REURTP] HGRRR G ve

native -applications. There is a need f&r agglication )
applivagignsaliaye disadvapizgesid npt pringplatforanindensyiient duerphy Achgpsitating the

w de variety of runtinme environnments, as well as o
devtlapiey nanltigld vereigng of the sauna appliedtiondasvy aleas beiwe uelatewly lage in size,

The systens and net hods di scl osed herein provide a
therel@yaging fiic Hases resopicecelt the devien Furthermgplicdtionalbvélapees wered

mtigate at | east sone of the above presented

expi 3REUA RIS mins UMMAEREs S’ RNhEv-ARR1(H40ab cOikREQBER Kerd coded
are not adaptable to be run on clients having a w de :

11ati\3%é1%§1fc¥tg%nl‘l'§f h%fe i ld@fe&{%)(r) S%fg%t@cg{ﬁgééﬁns B3 HYR run on client devices

consune Ceé resources.
Br owser

s .are.an.appli.catio rogram t.hat have, a .

haviFeR NP O TR et (B Euh * puhr i Cpgpaption of

in HIM.) froma Wb Service, which hinders the
devigenesoyicehce of data contained in the screens. A

further disadvantage of Browsers is that the screens )

ar e renddrsgstans andynétheds disvlashd berpinipeovi¢eseumpoaent based application

i ntensive. Native applications are a further exanple
envXon@bith€ Bbviae Pl intiftatcd 1qakaQHR 58 ti2Qbukd srbschi@d disadvantages.

di sadvant ages of not being platformindependent,

t hereby necessitating the devel opment nultiple

versions of the same application, as well as being
SU“ﬁhﬂhN”ely | arge in size, thereby taxing the nenory
—rtesources of the device. Contrary to current

application. prograns, a - 4/ 059938 .. . . .
kS oa B0 TRtre fis oL B IeP e PR O <Liomis fpying @ wide varicty
pl atform neutral- generic, schema defined services

of fuRHigg ghvironments, and can undesirably consume too much of device resources. Browsers

are an application program that have a disadvantage of requesting pages (screen definitions in
HTML) from a Web Service, which hinders the persistence of data contained in the screens. A
further disadvantage of Browsers is that the screeus are rendered at runtime, which can be
resource intensive. Native applications are a further example of current application programs
which have disadvantages of not being platform independent', thereby necessitating the
development multiple versions of the same application, as well as being relatively large in size,

thereby taxing the memory resources of the device. Contrary to current application programs, a
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conponent applications is provided. The system

conpri ses conponent applications which execute on the
wa@leawi o838 Wwhi ch comruni cate with network servi BET/CA2003/001976

network such as the Internet. The conponent

appl i cations conprise one or nore data conponents,

syst%h oF Eﬂﬁcﬁﬁ& Ay éxéﬁﬁfﬂéoﬂa@c%rﬁl nedisl/ g‘égerg‘%?ﬁé?lgaedé%ﬁg? ORGRLsSthrough

areewitten a structure Inition | anguage

XM. code. n
compph RO |lss’%m\/\}gr§f PR mERrs S5 O%%ﬁ%logﬁf%tl%s e
series of instructions such s witten in a subs
exeqEnASHIEidsYicess WHICh SAMERRICATe Vit NehY Ak EFHYiGE I Brsiehe et £ ) as the
enbedded in the XML code. A nethod of building
Inteshibnenmporgupinpdiattiosn somprisgloge opmorsi ddtid:onpheente pregentation
conpri ses steps of creating data conponents, creating
compbOngii€ ard/baihBagCcomponeaitd, shichrge writat inngtrressdgefinition language
conponents. The data, presentation, and nmessage

sucle SSRON EVdS. BRToRBoMdnt ﬁlﬁeaﬂdts BarStuk 6 dah@EsER bikiflotv c@fponents
| anguage such as " XM.. The nethod further conprises

whlEH’ Lk Qggﬁég%?h&sﬁﬁct%?% SichRE G3RBE A 4 Qset BPHCRESSAYL and, in certain

mponents Wt ow conponents witten In

S NG ar g p T EbmBlnen

schena;deflned service by a terntnal devi.ce over a

appHeatiget & also p5pudedddhe Pi‘é‘ih@%{ ROmIERES FERRI T RERD 1313 eANRaREnts, creating
steps of. receiving a request network nmessage for

preestatibh cethpongnisomdiendatiag inossagretomponeitth &hs datei preseatation, laed message
devi ce; sending in response to the request network

conPRa&As) arcbeCrilRrie atstra@pkd dafiditeh prggpaschns Xivii. Mie aethod further
plurality of conponents, a first set of the

confRRBORNERSARY RAaHS B Ednbiigh San@ i858 86mpdhedts with workflow
structured definition 20 Ianguage and a second set of

COD&[J?)%GI%Q g??tgﬁ gH’ £ %(%xgtlgglg{z%%%g %fbgq% E&l\@k&?fﬂ 65, Qbs det fof ECMAScript.

stru eing co gure
prOV|S|oning by a runtine environnment of the device to
produce an executabl e version of the conponent
appl i cation progran1conf|gur|n9 t he device as

WO
2004 pslysly ierprieuiting s s rdelingd; servicedy attﬁ@l%% fletle%over a

wher ei n execution of the executable version provides
netfvorkas praysied bersin. The method comprises the steps of: receiving a request network

message for establishing communication between the service and the device; sending in response
to the request network message a component application program including a plurality of
components, a first set of the components having descriptors expressed in a structured definition
langnage and a second set of the components being expressed as a series of instructions, the
components being configured for provisioning by a runtime environment of the device to

produce an executable version of the component application program configuring the device as a
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exchange of information over the network between the
service and the device. A term nal device configured

wo eoo4ioptoes acti ng over a network with a schenma bered2003/001976
service 5 using an executable version of a conponent
application programincluding a plurality of

. copponents is further. disgl Vi ' :

ctinf SFB R v PastibettioR of B S5 e B SRy SOPRL b Btment
i ncludi ng a, processor and an associ ated ry for

exclaRgR R NG GEEUEREBIOR: VAP ETRC Svioq @l Ihf ATes ace
coupled to the device infrastructure having an input
devi ce and an out put device configured for
communi cation with the executabl e version; _a network
canaethiladevice terffoand fidinteeiiheover o netwerldeith eechema based service
infrastructure and configured for conmmunicating wth

usink B8 eRELWBIKicrdtiflo @ contpohénBpBRYHidrOftbE A iheliding a plurality of
coordi nati ng execution of the executable version for

comﬁﬁfﬂgnitsgi‘s' ?ﬁrﬂgl ER80sAEME QS Rnfphik&h dficd B2 SREMFESY operating the
e runtine environment configured for interaction
wth a.first set of the.conponents. havi.h escr i .
et ulivas ThesSEepden e BRERP L S SRR ESCRIRER (Brsion; o
second set of the conpaonents being expressed as a .
usetgaterface eompien e g devisnBiagieres rvitRena Rt de T Ighanfgmgptput device
the executabl e version provides for a subsequent
conBgurbd fig eomfmunivhibomeith the eseautablerversies woetvorlpeqnredionipiarface
service and the device. A conputer program product for
coupledtd By devige mftagruttnabndieviigeed for cominanzatiigngitlothe netsvork; and a
network with a schema-based service using an

run€XE M RRLRVRF S RinMinPx6QRBR BEME cRRRtabAlct@h BPconfi §uring the
Including a plurality of conponents is also provided.

dev-'}lég gaa ggﬁgﬁ%ﬁg}eﬁ%&%% ﬁ%l?ﬂ%%hvi?&ﬂf&rnit écﬁrt?r'gtr}lgg Sfrgﬂ‘@fﬁ‘b%n dwith a first

envi ronmnmen store

on the conputer. readabl e nmediymfor coordinati

sot St (a0 ot SRR R areoior o BATIGRoL S P Ris ggoee and a
the device as a -4 WD 2004/ 059938 PCT/ CA2003/ 001976 )

secend sshef e ComRONSBIEPrRE cXpRet i §ories SHvFFisHpRShivherein the execution
configured for interaction with a first set of the

of the ayronteble s efsawi prgvidesior 4 phbeaqsed epehesgeef information over the network
structured definition | anguage and a second set of

between the service and the device.

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

medium for coordinating execution of the executable version for configuring the device asa
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t he conponents bei ng expressed as a series of
i nstructions; wherein the execution of the executable
WO 2@n®5oss provi des for a subsequent exchange o0PCT/CA2003/001976
i nformati on over the network between 5 the service
and the device. In addition, a server configured for

cliefé)cro%:ﬁile‘r:geﬂgceaﬂﬁ‘%ﬁﬁﬁﬁé bBASEHAmSR bhESirdOfor hl‘?ér%ti%ﬁt\xgﬂlga_riﬁ%ﬁ d3t of the

erm nal device over a network is disclose

._server. co ises: a network j f f.or . receivin

comp QR BT P Sy B e 2Bl e Bl P ecna st of
between the service and the 10 devi ce; a co onent

the goIEPIIEHIE PEIRS FXRIGISaHPL RS IS ICHRISH BPHiSHE ¢ Rreshifocaf the
for sending in response to the request network

excersaldayesion hewvissaburenbscappit BxAangsret rograien onel theheiyork between
plurality of conponents, a first set of the conponents

the kavicagndids devigt or s expressed in a structured
definition | anguage and a second set of the conmponents
bei ng expressed as a series of instructions, the
conponent s, being configured for provisioning by a
r Lﬁ@ﬁc‘i({{& >QLLG Hgﬁﬂémgi Fffjrg?ov}cﬁn EVILERa eﬁrsggf%%laiﬁteracﬁng with a
execut apl & “Ver si on°o conponent appflcatlon
rogy am confi quri h evice as a client of th

rerBpRHeERs S B tatoss oS TRl efulicin Ve digece for
provi des for a subsequent exchange,of, igfornation,

receiviag arpraeHaeiisk MsetraR B Fsthishopyiindca Ry befigen g serice and the
term nal device configured for interacting over a

devivet avorrkpanientrepalication mrogpans eehipsasito iteanetp@k igpifage dor sending in
execut abl e version of a component application program

respdnet tothe geqaesphetvalit iyssade, terpopersapplisatingoogram including a
di scl osed. The device conprises; an infrastructure

pluPBANSE oBIpoRRRY, 8l GetldTenedRWIpeRert OhR% QU Riptdr8xpressed in a
execut abl'e version; a user interface nmeans coupled to

e r ' _
s S SRR Ll 3 g o
S B i B R P LS YRl A0iblenr o e

conmuni cating with the network; and a runti me nmeans .
deries to Persiuge ARETCAEDle XEEIORIO HiesPmpRRETEXRALGRIGH ROgFEIR SpRfpuring the

for configuring the device as a client of the service,
detibreasrauntientmd the service; wherein execution of the executable version provides for a

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

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

the executable version; a user interface means coupled to the infrastructure means configured for
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means configured for interaction with a first set of
t he conponents having descriptors expressed in a 5
wa@toossed definition | anguage and a second sSeCT/0A2008801976
conmponent s bei ng expressed as a series of
i nstruct.ions; wherein the execution of the executable
cm%l%%aﬂo RS - RaubsOERl nEGDARAIL, -
e_.device. 10 BRI EF DE PTI ON .OF THE DRAW NGS T
a“da“r?&ﬁé'flﬁ% rfe OF AT arEE? Sfﬂ% REVEH T ph AP TiTash F toordinating
foll owi ng detail ed descrlptlon in which reference is
exepriiga of Berkeuibsaiceion far eantiggangihe deies.as prhart af the pegvige, the runtime
bl ock di agram of a network system 15 Figure 2 is a
mednk oulfigiieddpanteriction yishe fiist set ef the erahpodents baying defériptoreexpressed ina
1; Figure 3 is a block diagramof a conmponent
strubfugs@edPinkioaflardgh ggeteidi a0 cfd Jot Gthe canponkeing bEiRg 4xpressad as a series of
bl ock di agram of a conponent application program of

' 111stﬁic%‘ﬁse wherefd tHé‘éx%cﬁ‘tﬁm%l? ﬁié@x@cufa%wx%%%}ltﬁé\*ﬂ& feRb &b Qxchange of

packagi ng and hosting nodel for the system of Fidure
I unti me of the
info ‘nag%ne O?H‘%%G@Oé %t@,g%?ﬁll% sergfce %n& l%lgxgv% art
illustrating a nmethod of bU|Id|ng the wirel ess
conponent application of Figure 4; Figure 6 is a
flomchart of a nethod for conmunicating between the
device and a schema -6 WD 2004/059938
PCT/CA2003/001976 defined service of Figure 1; Figure
£ RESC RIP THQMNQF d Hie DRAWINGSnpl enent i ng t he
conponent appllcatlon program of Figure 4; Figure 8

s holes@addisthéreeatsawill eecoblk hode afpateipiaehefllowthetdeeiled description

conmponent applicatijon
in which reference is made to the appended drawings wherein:

Figure 1 is a block diagram of a network system;

Figure 2 is a block diagram of a generic terminal device of Figure 1;

Figure 3 is a block diagram of a component framework of the device of Figure 2;

Figure 4 is a block diagram of a component application program of Figure 2;

Figure 4a shows a representative application packaging and hosting model for the system
of Figur; L;

Figure 4b is a model of a client runtime of the device of Figure 1;

Figure 5 is a flowchart ﬂlustrating a method of building the wireless component
application of Figure 4;

Figure 6 is a flowchart of a method for communicating between the device and a schema
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5 program of Figure 4; and Figure 9 is a bl ock diagram

of a further exanple of the device of Figure 1.
WORIBTRFPTE ON Net wor k System 10 Referring to FiPOr/€A1003801976

network system 10 conprises a plurality of generic

termnal devices 100 for interacting with one or nore

ge [Ci S | hed services provided by a network
se?@é#aEﬁﬁﬁggﬁg%gaégupled W de Area Network (WAN) 104

su as_but not limted to t.he Inferpet, Thes o
Gorapie b SaeBn R om el BEE B kome R repigation program
limted to personal conputers 116, w rel ess devices
10pfFrmpe4; sel f-service ki osks and the like. The
generic 15 services provided by the server 106 can be
Ve [Figee Bishess afttharcxenhlemekedofimplementingithe bomnpensnt application
limted to SQU Dat abases, |DL-based CORBA and RM /|1 OP
SY Shr6sem JEGYREy4;[ad abases, J2EE, SAP RFCs, and
COM DCOM conponents. Further, the system 10 can al so
ha\ﬁn%xﬁe 93¢ SRV dRERMEIF alildhdr QkarkNBBEMHE dBEcd fremigas i op
terntnals 116 via a Local Area twork (LAN) 114 to
the server 106. Further, the system 10 an al so have a
wirel ess network, 102 for connecting the 20 wirel ess
' ? 01 to the WAN 104. It is recognized that
i ces and conputers (not shown) could be
connected to the web server 106 via the WAN 104 and
NetawpzbSystewd net works ot her than as shown in Figure 1.
The generic term nal devices 100, w rel ess devices 101
andReferfing® PO/ 105 2838 1PFFc@ARDOBI0BEOFBlurafitr of @aedric terminal
conmputers 116 are hereafter referred to as the devices
devid20 160 fortilrerasdteewi@f orfel oFPAIr€ bérgric sdemasiefivddaessidet grovided by a
sel ected for the follow ng description of the system

netwirk defler 1608 v%?é%g?l%d Vil EBd At d ¥ orkHOVWENS T 64 dukh hSbut not limited to the

recogni zed 't er generic schema defined services

coul d,.be substit.ut.ed .for i -
hlt%elél ?[‘gase gigﬁer:r%cﬁtglin’lln%lzigv%%% 1 V(\)g Ir}%% Y)‘%%}fﬁ %E%%?l%ﬁ&]ﬁﬁt%% totphegsonal
corﬁgustérg q]l %,Q?vireless devices 101, PDAg, self-service kiosks and the like. The generic

DE

services provided by the server 106 can be Web Services and/or other services such as but not
Jimited to SQL Databases, IDL-based CORBA and RMUIIOP systemns, Legacy Databases, J2EE,
SAP RFCs, and COM/DCOM components. Further, the system 10 can also have a gateway
server 112 for connecting the desktop terminals 116 via a Local Area Network (LAN) 114 to the
server 106. Further, the system 10 an also have a wireless network 102 for connecting the
wireless devices 101 to the WAN 104. It is recognized that other devices and computers (not
shown) could be connected to the web server 106 via the WAN 104 and associated networks

other than as shown in Figure 1. The generic terminal devices 100, wireless devices 101 and
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5 will hereafter be referred to as the network 104,
for the sake of sinplicity. Referring again to Figure

wa oots9devi ces 100 transmt and receive PCT/CA2003/001976
request s/ response nessages 105, respectively, when in
comruni cation with the web services of the server 106.

pers-gpiﬁ cgﬁéh{égssl 1]6%96 ﬁe@%ﬁgﬂ%{“ﬂeg tc?g‘s the He\%és%ﬂq gor(ﬁfles stsagcg 8§seir?1plicity.

e requests/response
105 .in the fo of. sage, hea or mati on_and
Wely SBger et %fatd? EBREaI I 6%5%359&@5 the ¥agudl Pohdeane of
recei ving product pricing and availability froman
simplifityj FoweRers i afecogmaga ﬂwga thefegeppideschema Aefimed spivisengoudd be
systemw th which client application prograns 302 (see
subffitged for 2he web soimd caspifdesiied.at uther,dbynawsrkt 002,i 108 erldaff the system 10
via the wireless network 104 in order to provide

willtHetdaftbdbelrefers@ tSasthe hdtRokamILRE SRtshibrapyilkas. 100. The
nmessages 105 sent between the 15 conmuni cation devices

100 and the web service could traverse a nessage- map
service (not shown) which converts the nessages 105

gﬁg%ﬁen 1'1% %gagr{ Jp&eé'gé‘ g%ocrlevécte Wg%gﬁ%@qgﬁ%}e"\éﬁﬁuﬁt response
mess G P R BFORBPISEaen L S6rheene ehibgaier 106

varjous protocols (such as but not Iimted to HITP
Theglgticenoriamperalap web clientpelshayel edreigenity usingithersquests/response
| ogic (nethods) to client application prograns 302
mesgazee 165 guhe fd)n afmessqge byddsi mftechatioh drfdenssheiatedekitalddBtent, for
The application -8 WD 2004/059938 PCT/ CA2003/ 001976

exaSPleMBiuecttt: ARNeRivR: FoficRbAcihE Qlld’\@\*mlﬁﬁﬁf?%on’lgl@on-hne merchant.
sof tware, such that the web server 106 can

Thecx%bséeg\%eﬁg aﬁ‘ey?éﬁg;ﬁghg @%&&%@Pﬁh&g@h&ﬂ pa%t\é&{ g&ms 108 (see

app I cation pro evi ce n use

Flg\éreg? ﬁ}e%%f’nznugéﬁ%]h?th GVéceﬁ,g{)(ﬁg gerzb ne \ggelg%/:stege vgqrp 404 in order to
functj on) recogni zed that the cli

progde il BW%?%E? ommppCatign dpgces 1@8@1@5}&@@%&406 &epd getween the
inrelation to the application server 110, through the

conprpwsengios de0ses\ii0] and éle web service could traverse a message-map service (not

shown) which converts the messages 105 between the differing formats used by the devices 100

and the web service.

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

application programs 302 (see Figure 2) once provisioned on the devices 100. The application
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network 104, directly to the devices 100. It is
further recognized that the devices 100 can
w@ormuseat e with one or nore web servers 106 BOTCA2003/001976
associ ated application servers 110 via the networks
104. It is also recognized that the devices 100 coul d

ser\{%ﬁ éﬁé{)a@%#o%oﬁt%{ﬁnchg q’eﬁ 861{7%‘% 06 @&leég&%&%l?&iaf t%r %%E %er%’g'rqyg can be

ypassing the web ‘server esired.
Server Environnment. Referring tq. Figyre.1, the )
conSaingEr STDE G RS RO Ha 0o U ! OB R Bhotihe device
used by the client applicatjon pro%ranB_SOZ (see
100piag Ypeetho pusiness logicgefiheapligayion sayverrlQgtmilalyyto cgling & method on an
addition, the web server 106 nmay receive and use the
objécnfrrfatdtion). e ssagesizédthapthe viialt epihgatidn prbgaml 302 ran be
application prograns 302 executed on the devices 100,

dovilodded/igbacias kgatn tbetealpplidation sdrient O,&ﬁ@)lll%_l?ﬂlte in@fRsages 105 via the
prograns 302 executed on the devices 100. The web

net\\?\/e@rg{\’liOQ,edifé@ﬁ'%%gc’hg \%%]\}1&% d0@S1t PR i ReRi S E sl ﬂ'l? dS¥icds h@% can

server ich can inplenent "an 1 nterface suc

as_expressed usin b _Seryices Descri pti.on. Langua .
confiid FHG Pl el Bt b Sy LA sRave o BRienrERg R0 via e

and Integration (UDDI) in a web services registry, and
netwgrks &%‘imgw alap EcpEgRighat sr %@g%gf&cwb%bw{ tly.pqugled to the

devi ces 100 by being exposed over the network 104
applipationgervars 1 18peioby bypessingrthe welobersue h0G 4l debigedsi npl e

bj ect Access Protocol (SOAP). In sone :

i npl ementations, SOAP is a specification that defines

the XML format for the nmessages 105, -9 WO 2004/ 059938

SelWe Epi28834R01976 i ncluding a well-fornmed XM
fragment enclosed in SOAP el enents. Qther parts of

T T g A e L SR
usehbei et EpfraBRerdndhe il - TS tAP b8 dulbesiEs dygmatively, o
. 105, containing a callable function, and the parangters,
in etdgmﬁgs@e sb ser&er 106 may recetve and use the information messages 105 provided by
the client application programs 302 executed on the devices 100, or perform tasks on behalf of
client application programs 302 executed on the devices 100. The web service can be defined as
a software service of the web server 106, which can implement an interface such as expressed
using Web Services Description Language (WSDL) registered in Universal Discovery
Description and Integration (UDDI) in 2 web services registry, and can communicate through
messages 105 with client devices 100 by being exposed over the network 104 through an

appropriate protocol such as the Simple Object Access Protocol (SOAP). In some

implementations, SOAP is a specification that defines the XML format for the messages 105,
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5 function, is sent fromthe client device 100, and
the server 106 returns the response nessage 105 wth

wo b@4nemes t s of the executed function. SOAP al BOT/CA2003/001976
supports docunent style applications where the SOAP
message 105 is a wapper around an XM. docunent. A

incl #{ﬁ%EWell%@@@é%&eﬁ%ml%%n%@ﬁ&n&ﬁg OGP parts of SOAP

I ng ereas sone SOAP

i.Apl enent ati ons. support er i v OF ) )
oo BB o PR P PR UL AR B IR I He Rifpte Procedure
service may 10 use ot her known communi cation L
Calls(BP&e dihgse %ggﬁjgéﬁsm% 2 mgrused igiptpiement iRk erstylcpHggjions where
be expressed in other web services |anguages than
a SQAB epqubdnestage 405 Fontyjeimerahllablefinewnyinsdbe porametass tapass to the
repl acenent for |egacy Browser-based and dient-
fund&idhy B serk @bl e chan detiee 1 00 fuidihit sereérli06 ratmels the response message 105
applications. Oiginally started as a generic machi ne-

- with Be b QuiREAthe BxdcMBVfure QIR RIONE! 18 s uBp éHsQohmet@Ble applications

services are becom ng a standard for any

ervices are be for |
e e | B £ L lro B A S o BRRR g Felont prtof

) ... UDDI )., b services rqvi de a

SO8F 4N A dhisedEEk PO B vt Bielfprgatons suppor

XM_-based, that can support synchronous and/ or )
MSHEG R it SNERnge A CEAP iaenrE dselgea thismmatielysys pesksayice may

of Figure 1 relates preferably to the 20 S2C nodel and
used@wk Enavint tpnirhenicatios pnasocads, ntebrgatld Henats.ced dpan@tfacegnay be

fromsome generic termnal device 100. Accordingly,
expddsedsi@ lovicE @8b Supiptd letbuayestthe deedribed aBde. are utili zed

by the user of the devices 100 over the network 104.

-10 WD 2004/ 059938 PCT/ CA2003/ 001976 d i ent

Envi ronment Referring to Figure 2, the conponent

appl i .10 . r ' Vi I .
Sooh SRR A4 Bk SRR LIS IRl i
I nf tructure 204 of the device 100.. 5 ternatively, .
Serpicl G LA S e 2o ey briedalit sy endio machine-
serial connection, a USB _ _
to-machine (M2M) communication protocol, web services are becoming a standard for any

service-to-service (S2S) or service to consumer (S2C) communications. Based on a set of
standard protocols (e.g. WSDL, SOAP, UDDI), web services can provide a platform neutral
communication pipe, for example XML-based, that can suépoﬁ synchronous and/or
asynchronous communication messages 105. The system 10 of Figure 1 relates preferably to the
S2C model and deals with the consumer of the web service operating from some generic terminal
device 100. Accordingly, the services supplied by the server 106 are utilized by the user of the

devices 100 over the network 104.
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connections, or a short-range wreless comruni cation
system such as IR, 802.11(x) BluetoothTM (not shown).
w@ewe/0fwatied onto the device 100, the conponenPCT/CA2003/001976
applications 302 can be executed by a conponent
framewor k 206 on the device 100, which converts the
conponent applications 302 into native code, which is
executed by a processor 208 in the device 10
.infrastructure 204. Alternatively, the conponent
Cliegp EnvraRmghls 302 may be executed as native code or
interpreted by another software nodul e or operati.n
sy Redniogto Figirg dythe sompeneni gpphpaflongPAre TAKEIEHS %}@ﬁl@fwork
applications 302 are run in a termnal runtine
104 end iaaderhinitt 2 pemviydecivby2 10he a ddeiee dras@@turd 304Ref the déviee 100.
again to Figure 1, the client runtine environnment
AltRfi@neEethe laMmg)&fénﬂ@piliﬁzﬁﬁni 802 me@be heddaiond i guinbebnhectivakeUSB
the devices 100 operate as web clients of the web

com?{ngi%ﬂﬁsg 652 it WEessSBRMRMIchER systeln dush lﬁseIRQ g, Zﬁg% .

he client runtine environnent can al so nake t
i 1 i.ent f t ' .
g ST SE weF thoald) P Felhe @ ol Bffen JOTTE Eopmonent geppicasions 302 an

The client runtipnme environnent of t devj ces 10Q is
be PTG B S TBBAH BTt g HT 5t PR S 5oL NG ARGia0s e component
executing the client application prograns 302 &éhiqh
appHeasions 3 Qhiatcf entive mdeewhysg AegHECHprhPY EREOPRSPR 208 insibg device
Figure 4 and description herein below) on the device
infrif@ictukrai20 exlterspiselyf the cérupatenvapplicdtionhd0?2 rody ngxecuted as native
runtime environment can include such as but not

codk bPlr@freted LYUWRBAEL soft@hre A EEGDperalidg WetedDEIhO 8&EES8100. In any
PCT/ 003/ 001976 coordi nating nenory all ocati on,

evell€ ttﬁ’%oh{ggﬂent Q@ggﬁfg R Ofe (HRTA BHAEIAGuhd Qﬂ%ﬁﬁ{bﬁqﬁ;@vided by the

céordinati ng s on an out put device of the

4 de%jﬁes 100 and providing access to core object

eViFi )98t ed cl asses and supporting files/libraries.
Exanpl es of the runtine environnents inplenented by
t he devices 100 can include such as but not limted to
Common Language 5 Runtine (CLR) by Mcrosoft and Java |,
RunRefvsingErghinée Rigate 1, frefienyrugime fivitonagripatiided by the devices 100

can be configured to make the devices 100 operate as web clients of the web services (of the web
server 106). It is recognized that the client runtime environment can also make the devices 100
clients of any other generic schema-defined services supplied by the server 106. The client
runtime environment of the devices 100 is preferably capable of generating, hosting and
executing the client application programs 302 (which are in the form of component applications
— see Figure 4 and description herein below) on the device 100. Further, specific functions of the

client runtime environment can include such as but not limited to support for language,
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The term nal runtinme environnment of the devices 100
preferably supports the follow ng basic functions for

WO b@40smBgient execut abl e versions of the clienPCT/CA2003/001976
application prograns 302 (see Figure 2), such as but
not limted to: 10 provide a conmunications capability

coofd‘ﬂlaﬁ’ﬁg glf I o?i%%tic;lrﬁ) RetlBrididle m\ﬁﬁg’gegﬁﬁ’é’%f‘%ﬁﬁl cﬂ&in% 99 o \gﬁgﬁ%s,

serve nmessages 105°to any other generic
2f l.ned services connected.via t.he etwork. 104 to the .
coofiA BE b AR AR GERET Hb el o8 g gB i Bobighi el loore tfec

. user_on an_i nput, deyi of the devices 100Q to supply
oriegizg Slagses pad fppotigs Hlesllifress E%aale &1 HghuaLng sav Iy ments
. (messages to the service) of the web server 15 106;
imp teddydbe devinee $ e eantingdudegiuclo et pd notdimpitgsl tb iCoimesonf lomguage
Web Services' response nessages 105 (incom ng

Runtieseq @383 by Mictoncfd aridelags Rantinod Efvicairicon@RBS byt Hign Mibosystems..
server 106 on the output device; provide data storage

services to maintain local client data in the nenory
nodul e 210 (see Figure 2) of the device 100; and 20

pr %434&@1 SR %Lgﬂoﬁﬂéﬂt 59@1@%%? 9%0g gr&%ég%&g}%m the following

| anguage for coordinating opera

oo B8 e RO ol D97 e S5 A 302 oo
. 2004/ 059938 PCT/ CA2003/ 001976 Referring to Figures 2,
Figyre ghguothas Rupgotdimigditor unt i ne (for exanpl e provided by
t he conmponent franmework 206) | oads the netadata
c orpreyided commiineatnspapabitity 9Gend MEBaged 045 toB6 Web Services of the
definitions and the builds the executable version of

welt feeveapfd bcatdsoges 00O Gr @NoBR2 s@rrit Behef@ \defigedTed s cotindeted via the
an application container 300. For exanple, there are

netw ¥R 100 € Bkidevisds 1wpdel s for client runtime:
t enpl at e- based native execution and netadat a- based

ex %Wih@@a’za thpca&)glﬁliﬁ%'mltﬁé §%er on an input device of the devices 100 to supply

data parts for Web Services’ outgoing messages 105 (messages to the service) of the web server
106;

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

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

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

the application components 400, 402, 404, 406 (see Figure 4) of the client application programs

302.
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based native execution nodel the runtinme hosts data,
nmessage, and screen tenplates 500 pre- built on the
wa@lewi 0899390 using the native code. When the apptT/caLiosm01976
program 302 definition is |oaded, the client
envi ronment provi ded by the conponent framework 206
_fills the tenplates 500 10 with metadat a- defi ned
paraneters fromthe conponents 400, 402, 404 and
buil ds .the executa i ept _application ro
i n feharipgiq E}gmﬁa?ﬁg%nd 4:%@ S PR eﬁﬁm 4?&3%%&
ECMAScri pt) of the morkfIOM/conPonent 406 could be
componéns frameweds 209 1aads Hemsjalatasqataied insthe compenent g4 @n 404, 406
appropriate script interpreter 502 (e.g., ECMAScri pt
defihitioas pidthe b)ildschaexeatiable vesvdef thedippkation pfo@dm ¥emehe device
the redirector 504 interprets calls to the scripting
1oo| ﬂa GH 38R icafibPcobifR 80! IFIN Sxadidld) Herd/ e COOBERGINS! models for client
hrough a native runtine engine 506. Wth the

mn{ﬁﬁta a[gﬁ ﬁfe%%&p atfeg %ﬁé&lEQﬁ‘ %glt 1ﬁj§ca<§] Béks@@ RIN SOTRR Ehe%mplate-

Onent P amewor elt eeps conponent
bas%g O%ng g%%égug%? glggggla def 1 mg ﬁggs(%sn ?a’%n %S%Lrgs (:L arscr%%( a{T&Hga%es 500 pre-
representation of XM (for odes. Duri
buils g i desive LPRESREHOPEIFLAICE: r?&ﬂ 1c8 0 RIpERL pi 02 defpition is

definitions of the conponents 400 402 404, 406
loadeal therclietignvismmrat prowided b Siesementens femewerd 206 fills e templates 500
recogni zed that the tenpl ate based approach can be
Wltﬁﬁfeeadﬁtalfcfeﬁﬁémpwmletejfsfﬂom tha tomy@rents HO0 R adlat aand haséxdhe executable
execution, but can require a nore sophisticated

he‘?ﬁ( kAR i 30D FRTHe naieh BBAR. TIRIWGKA6® SQW ¢S exar
© 004/ 0§9§é§8 PCT/ CA2003/ 001976 Ther efor§w$he bl

ECN/ﬁ%éc\lx %lf't %oﬂcﬁ&mcgﬁkoﬁéﬁp% oY éﬁ%ﬁ%&ﬁ%&ﬁ% ca& or

or t ent app i cation prograns

he dev ce 100 f. nctL sQr
osady ke 86 agcpa Py Breinloe [P RLfEERAs i -
- infrastructure 204. The runtine enV|E ge .5, )
codsredieseion PYA-siskr e sedireeighs Mopteraets salls e 1%%%@@1%&%}%%@ mnto
environnent on the device 100, in which the conponent
opqujns oaiplove q@n@gnamthg@gh@m@m mntinp engipm$ GomreWVith the metadata-based
envi ronnent provisions the
execution, the runtime environment of the component framework 206 either keeps component
400, 402, 404, 406 definitions in XML (for example), which are parsed during execution time or
uses native representation of XML (for example) nodes. During execution, the native runtime
engine 506 operates on definitions of the components 400, 402, 404, 406 rather than on native
component entities. It is recognized that the template based approach can be more performance

efficient over the metadata based execution, but can require a more sophisticated execution

environment and more memory resources.
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definitions of the conponents 400, 402, 404, 406 to
create the actual web client specific for each
WO e®posBs/e device infrastructure 204 of the deeT/cag003/001976
100. It is recognized for the sake of sinplicity that
the follow ng description hereafter will refer to the
client runtinme environnent being 10 provided by the
conmponent framework 206, as an exanple only.
Conmruni catj on Device Referring to again to Figure 2,
t hdhgiefare.dhe nagiye shent dupinas BmsieFngso ANt m)éqwqiqs s der face for the
nobi | e tel ephones, PDAs, two-way pagers or dual - node
cliegtapplication prograntedi2 de the(driee F)@fmeti@nlity of Bhefirecedsw 26 snd
100 include a network connection interface 200, such

assREutel Ilefafih € Bitdnt GMNBE BEMEY infhistcivtd 2. Tk Waliitd b R6AA6R
card or a nodem coupled via connection 218 to a

preﬁ%mycsﬁpﬁl{éfs EfééﬂtEdifeH @ure%ﬁéstaﬁgsm%ﬁ&%ﬁ@dn% baVi&S fo@ci% yiich the

i S 'connect ab urlng operatlon of the devices’
twork 104 | ess_.net wor

conTg%eanpg/l\}lc té?n LRroemms BQZQ’ f:xec&tae ”JEQ% rut) eig\;u%Mex}rv rosxmgnt Prgwsmns the

enabl es_ t he deV|ce 100 nicate with each othe
deSi5HQnY# ke EXTRATRAF A0 1%04( @W&%ﬂ% U acHt i el geseitic for cach

106) via the netmork 104 and to coordinate the .
respeeléiealorics pdmgloriec 304 shfe devion 10peltuprenognined dor thasake of simplicity

application prograns 302 and the servers 106, 110 (see
thatRhgiotlewlng, deddrption éramitd 10U referpp dretichthentimaasiiossieirbeing

of data in the requests/response nessages 105 between

provﬂéd I\@Qha @&ﬂ]ﬁ&@ﬁ%&@ﬂ( eAEQ0Q a4 @&1{%}?@01119 evi ces and

external systens, which are connected to the network
104. The network 104 may al so support voice
connunication for tel ephone calls between the devices

Co nm’g % ices which are external to the network
9ﬂ¥¥ AP PE6&s data transnission protocol can be used

by}%ge, wirel ess network 102, such as but not |imt
PETAES, 22aPra FgureiMie dsvipgsr \OP arslpviggmieD 88 D 1@ak@ﬂed to

2, the devices 100 al so have a user interface 202,
mofitnipleplspned PDHs, two-way pagers or dual-mode communication devices (see Figure 9).
The devices 100 include a network connection interface 200, such as a wireless transceiver or a
wired network interface card or a modem, coupled via connection 218 to a device infrastructure
204. The connection interface 200 is connectable during operation of the devices 100 to the
network 104, such as to the wireless network 102 by wireless links (e.g., RF, IR, etc.), which
enables the devices 100 to communicate with each other and with external systems (such as the
web server 106) via the network.104 and to coordinate the requests/response messages 105

between the client application programs 302 and the servers 106, 110 (see Figure 1). The

network104 supports the transmission of data in the requests/response messages 105 between
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device infrastructure 204 by connection 222, to

interact wwth a user (not shown). The user interface
WQOoR4iopeBRides one or nore user input devices SPCHCAZ003/001976

but not limted to a Q\ERTY Kkeyboard, a keypad, a

trackwheel, a stylus, a nouse, a nicrophone and the

dev1§?s§galrng %Pnsa%sggﬁe C%‘n%lq R uc%g%eao edﬁo the%Douc J en’gl:letsﬁ)etwgrk 104 may

then the dis can al so be used as the user
also §BRROFIeV oA C@H\%%‘F%qaiﬂ%f%{ﬁl? neieAls BEOYeRR ARG I&P@ngéavwes
The user interface 202 is enployed by the user of the

- whighearp extern@Dotter ebweidi 104t & vinelessdgladensnisseppigisol can be used by the

nmessage nmessages 105 over the system 10 (see Figure 1)
wirchsss asplody 802, bychak beintot #pfiled caDate TACPGBRS amE€D30R. of a
conponent franmework 206, further described bel ow. 15
Referring again to Figure 2, operation of the device
100 is enabled by the device infrastructure 204. The

d e“ﬁe‘f’&1ﬁ$ g%g-gtfo %}IQ E 6ne @il g by ggoc, hiVeS L%QHH%B?&G ZZOfocoupled to the

processo assocl at menor

The conp r ocess ula es th ra

devifp SRR 2 R PR B oncl Bl Wugaevser FeDRRLRY Shouser
and t he conponent frapework 206 of the 2

inteHatiiRilpciiges ANgRRANeTE IS deRes Sheeg bﬁlév%tthélated to a QWERTY
i nstructions, which are provided by an operating

keylyeed, @rkespad., @tracéqwhe@lp@ btilyatd oeusprogresphosond theegeroutpyf device
the menory nodul e 210. Further, it is recognized that

such eandeVD ceretrdis syt dndddr urseeak64 Té &l sbroed isdeich sasitiva) then the display
readabl e storage medi um -15 WO 2004/ 059938

can Ried HEASR0BHROLS:H F@tjei%vfé@ Pb ol by 1Be BEQESBEMRAR 08T The user

providing instructions to the processor and/or to

mteLtg@edidiqg @ﬁ&g og&izﬁftﬂg 111%2 8% % %%4/195] 108 gB@{a@a%Q uézstlkgresponse

conputer rea

1“e%$£eé¥%%ﬁ!iﬁ%g TRy anar 0 Gne TRt TG clbed ﬁ%ﬁlééﬁf &btication

optlcall readabl e medi um such as CD/ DVD ROVS, and

- progams )2 eht egnponatdirmevorls 400, fiien desgiRagtelow eadabl e

medi um 212 may take the formof a small disk, floppy
di skette, cassette, hard

Referring again to Figure 2, operation of the device 100 is enabled by the device
infrastructure 204. The device infrastructure 204 includes the computer processor 208 and the
associated memory module 210. The computer processor 208 manipulates the operation of the
network interface 200, the user interface 202 and the coﬁponent framework 206 of the
communication device 100 by executing related instructions, which are provided by an operating
system and client application programs 302 located in the memory module 210. Furth§r, it is

recognized that the device infrastructure 204 can include a computer readable storage medium
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di sk drive, solid state nenory card, or RAM provided
in the nenory nodule 210. It should be noted that the
w@bwonm3498st ed exanpl e conputer readabl e nmedi unBCRLAR231001976
be used either alone or in conbination. 10 Conponent
Framewor k of Device Referring again to Figure 2, the
conpone f r amewor . Vi [ Q
212 BETRRLS e p BB POS S ik SR B Bk u P oac/updne
220...The client

cliqu EBRiEEan AP et 3592 %%ﬁmg}pﬁﬁ% rg}%a% :}&Otzglge co%?p\éﬁq% gea]dgbqe Irz‘isédium 212
preferably capable of generating, hosting and i

can aebdla hardy are-and i isefwara pishiag.dayi way o esgrplesnizopagnghe éigks, magnetio
are in the formof 15 conponent applications - see

tapebeptivally fardablambdivtictich aeCDMYD RSMST et eéoomy cards. In each case, the
conponent framework 206 provides the native client

compiat FABROMEAIQRTEN Ay Qsike the foei FRlsmap Bl sk CRdPpY diskette, cassette, hard
prograns 302 and is an interface to the device 100

ot ti . ; _ .
disk iR oA Koo SR, PREREPSLICOR AOenBBRRGIAL S froud e
ent fr. wor k . 206 rovi.des the r [ .
noteé[ﬁgzﬁ?%%#@m [1%9“3 B}f,agofpéer %ogmy%g a?)agfx ¢ %Q%éﬁ% P:grﬁ?ee\%]s’ed either alone or
. secure and stable 20 environnent on the device 100, in

in cobEAtiehe conponent application prograns 302 execute
in an application container 300, for exanple. The
application container 300 can be referred to as a
smart host container for the client application

Cop @gind M d@worknel Wevicebe responsi bl e for anal yzing -16
WD 2004/ 059938 PCT/ CA2003/ 001976 nessage neta-data

. (ofpdienpBsSRAFS @2, the 26BpdticBtiAndworRnds bOthe HRHEH 1000s coupled
the représentation of the meta-data in the nenmory

tot &H'kc% iﬁ&gggﬁ%zz&)ﬁ Ikt))g Ghel Qr .nglrl QZ(% TBQ %@P%ﬁﬂﬁﬂl@?h\gromnem the

ranmewo use 0 execute t I en

appl.j.catio ogranms 302, (such b.Service client
oAb v Be biiHe RiRmdine: e RS R Pt GRyErbiheot

and can support access to Wb, Service operatiaons of
gengztingyaigstigrand egeoptpe thgglient application programs 302 (which are in the form of

component applications — see below) from meta-data definitions. Therefore, component
framework 206 provides the native client runtime environment for thé client apialication
programs 302 and is an interface to the device 100 functionality of the processor 208 and
associated operating system of the device infrastructure 204. The component framework 206
provides the runtime environment by preferably supplying a controlled, secure and stable
environment on the device 100, in which the component application programs 302 execute in an
application container 300, for example. The application container 300 can be referred to as a

smart host container for the client application program 302, and can be responsible for analyzing
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associ ated application servers 110 (see Figure 1), via
the request/response nessages 105. The conponent
wWa@ppkios®ss on prograns 302 conprise software  PCT/CA2003/001976
appl i cations which are executed by the conponent
framework 206. The conponent franemork 206 creates t he

mes%% gao 12h Ct?e?é%slégg%irs ééf f or cgtab}lt? 1(%7(12ecz)séntation of
pr og ran1302 each tine that the conmponent appllcatlon
mﬁ%W@@?@ﬂﬁﬁﬁ?n@§m§%@EW#eﬂ The application container 300
| oads the conponents 400, 402, 404, 406 of the
appl i cation program 302 and can create native code
whi ch is executed by the processor 208 in the device
I nfReastindRi b@e 30the cdiiporeonipananirk 206 eaEnsaiskd RQfecute the client
therefore provides the host application containers 300

applft [1019 E&gtﬁﬁsowzr{&ch% Wed Sé?\flééﬁlfﬁh%%h@itmhg%vﬁ@ﬁ%@ Q&Hﬁtﬁﬂ runtime

406 to create the actual web client
env%g%& o by L SR e LRI RRY U AL RO RSN B 106 ana
sss A BRRT D S99 L e FRiendniph e St B AT eess 105. The

execution and net adat a- based execution nodel s as

congpesent ppitatidropegtapy JRR reppisgohnae arplisattonguylicipare gxpeuted by the
conmponent framework 206 can'al so provide framework

confpenatit Gamed0dk 106. stharndapchesefrarnéwgkAés ceaseiheiapgihtigrocontainer
the client application programs 302, in the event

300G8Y da@h BorSFENMhERR), A0E 4091406 (et Bdge: ASofHiad dpphtatibh @rogram 302, each
conmponents 400, 402, 404, 406 (see Figure -17 WO

tim2 0440 @81% @nelxg %{éﬁé% ?%%Q%ﬁ 162 HexOlutdLClle % 1@%’&011 container 300

separate own) as part of

loa%ggggogﬁ]o%ﬁ% ﬂg@ % @‘%Tﬁ% m?(gég (%If tlgep]%pgg%mn é?rﬁ Bbi grﬁf éaﬁ Ureate native
codl BNl SRS SFOTRF e L Y PO RO G043 e cogponert

needed. The franmework services 304 of the conponent
frathewersRO6 Knepefereppovidisribg kostanphitaiion spniesrs\308 fqrpsowsioning the
connection 220 with the device infrastructure 204.
defixitixa df thglopmpanamest00t €02, hgt, ded iccmeats ik raaablrwrit diret spéuific for each
user interface 202 and network interface 200 is

respicVd 8RAbetiRfrhdd@ctatd Atof the communication devices 100,116. The application

container can provision the component application 302 as per the template-based native

execution and metadata-based execution models as described above.

Referring again to Figure 3, the component framework 206 can also provide framework
services 304 (a standard set of generic services) to the client application programs 302, in the

event certain services are not included as part of the components 400, 402, 404, 406 (see Figure
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application prograns 302 by the conponent franmework
206. In addition, the client application prograns 302
W@ 204108993811 t abl y virus-resistant, since the apptT/caLiodno1976
contai ners 300 can control and validate all access of
t he communi cations 214, 216 of the conponent frameworKk
206 .to. and from 10 the client appli i_on_proal . o
4) osgsgeiv iy & Koori? rmponcdt® fops B Prss 57 e DB EL i Reaign program
system of the device infrastructure 204 (see. Fi.gure |
3 02-2¥Fh% grvliceifnguesany 3pe %ébiﬂql%%%l?%lﬁn%%h"t with e aBB‘GF.a“gH container 300,
Referring again to Figure 3, the bel ow descri bed
whicloeqeodindiesconoounidaipns 2yith the fegeworkmegiiees 344, agmeedsd The
appl i cation program 302, once provisioned on the
franGeavont sereiass 304 of ehe eenpbbent GAMEL6rkaR06 cgondenteawaesisidatons via the
the predefined set of framework services 304 by the
conAdbh 826 WaR theCRMcBiiRkGudRe 204, ABRr&ASHORERE td tha aBMEY K
206. The framework services 304 include such as but
infflobl Stk RuBeROTLBLRNAR R 280 R fovifid o e lint
n_access seryice 312, a provisioni eryi.ce 314. and .. ..
eop PR P S TaoTRE RPN P BT ST e dicdgptication
manages connectivity between the conponent application
progppg P SR8 SEshlg NEUTHREIsERt apemihe agplicaligmepntadigesy (Qgan control and
t he nessages 105 and associ ated data sent/received in
validats pl atcesooftthecansbusiestions 814, BY6 pfibe companshichiameyerk 206 to and from
service 306) on behalf of the conponent applications
the 3@t afflR GOm0 Biafisi30N Béy tapiZ30 hammpages of the operating system of the
representation of the conponent -18 WO 2004/ 059938
devitde FAFAZ003/O00E YR FiaRPh] GatiRERIRIEHNEaRAZoBRirN00.

are output on the output device of the user interface
202 (see Figure 2). The persistence service 310
all ows the conmponent application programs 302 to store

datg in. the . r ul.e, 21 ee Figure %? (o) PR
oV ReeTiR YRR Ll o 15 R SAEIORBSA00c 2 A% 406 (see
_provides the conponent %fplicathqn pro%rans 302 access

Figues Yohhe agphiceiian prosraap |, ens eadsigpidam thy eorprugesiion gpvice

the conmuni cation device 100,116. The provisioning
10G krévire gived debeswen dpameddivedsad of Simewaly sovicsod ttgrthe application

applications on the conmmuni cati on device 100, 116.
containers 300 of the component framework 206. The framework services 304 include such as
but not limited to a communication service 306, a presentation service 308, a persistence service
310, an access service 312, a provisioning service 314 and a utility service 316. The
communication service 306 manages connectivity between the component application programs
302 and the external system 10, such as the ﬁlessages 105 and associated data sent/received in

respect to the web service (by the communication service 306) on behalf of the component

applications 302. The presentation service 308 manages the representation of the component
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Application provisioning can include requesting and

recei vi ng new and updated conponent application
w@ewgns9y8s 302, configuri ng conponent appli cat i BOT/CA2003/001976

prograns 302 for access to services which are

accessi ble via the network 104, nodifying the

appﬁc%ﬁ[)ﬁ gﬂ) \;?33153%2% dlfe?e e ol ot theh ﬁ!u‘t GaLLIE RS QQF Al 780202 (see

g conponent application

. 302 sery, ervice 316
riglie 88 TBF et en G ?\}Qraﬁgw B Eoitbirsh o lERtn ot to store
perform ng data mani pul ati in the conversion of

da‘raslt1 theygemery n@ndﬁlfee?ﬂé)r{ﬁeef%gwa@)sof the devace B aupREROn Fhe access
the framework services 304 of the communi cation device

servi@(B 18 pnovides pireonpinpenént mpplicatien programs 30h ecesenip otlensoftware
application progranms 302, which can include the

appB&HivhE@Bich de@geesdeitamh tad evtemubisatonrdesios 100,1 Ite Thempeigting service
appl i cation prograns 302 can have access to the

3 14fn‘1‘di‘1%éésQHé‘ﬂ)ﬂo‘{ri¥1oﬁﬁ1gto@ @of?@ﬂ@‘dﬁﬁlﬁéﬁdlﬁ Bn %Vdo%ﬁmﬂr@&u\eh HER%H 100,116.
having to inplement it. The conponent f r amewor k

Appgwattloqlg%rg\(? i l%?lﬁ églg %%ﬁﬁg qul(L:lgsllJllﬁg al%% rec§§1tn§ ﬂ%ﬁ SH& ﬁé@&e\?ilbcloﬁgonent
resent int wor k servi ces.304 ar S

o O GRS 2 GG RO L O SR Tapgeess o
whi ch are present, thereby m nim zing code dupljcation

serviges vHeh dre agrevidtik Viedhe meswerk 304, mediftadhe configuragion of component
ordi nary applications where all service requests or

applertion peoghrhs 302 dnd servecepraod ramved doynpdes apgdeasgon progiams 302 and
native code, the conmponent definitions -19 WO

serd@34/T06 998§ sEite GAZ BABLD LR IEmpIAAQ, vad& of d634man ehsks, such as
wor kf | ow 406 descri be service requests using a

pelﬁh{lﬂx%,tddfaelgal Tatfintih 81 doBNIYBIEF sttt aFreiM-rRfdist he

I nstructions such as ECMAScri pt. The structured
definition | anguage provides a non-procedura
definition of the application's user interface 202

persistent.s a and conmuni ns with th
er e Bied B B TGt PUGE oS SOf 6L PaeopHunA Gudpg 00 can
5 conponent |inkage. The Cient runtine environnent
provide &ipjstiendity ledbecaafinantappieatianprogmon 302ouhich parpinglyde the services
native calls to supported services.
described above. As a result, the component application programs 302 can have access to the

functionality of the communication device 100 without having to implement it. The componént
framework 206 of the device 100 (see Figure 2) has only preferably one copy of the code which
implements these services present in the framework services 304, regardless of the number of
component application programs 302 which are present, thereby minimizing code duplication of
the framework services 304. Further, unlike ordinary applications where all service requests or

service API calls are programmed by developers in the native code, the component definitions
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Conmponent Application Program 10 Referring to Figure

2, the Wb Service (for exanple) client application
w@ewgns9yss 302 are executed within the term nabCT/GARG0BB01976

envi ronnent of the conponent franmework 206 and support

access to Wb Service operations provided by the

SeLVv 106 e Fi WSDL an SOAP rotqcol ..
40%‘@4% %@% bR AP HisGiPd seniptea bR R pRied  Riniign language
DL Web Service definitjion t he operations are
suda@fWéoﬁnd@emjt pHgstrstiprssush arRSMAmsEnaAkbe satcrphdaliaition language
which are used to define 15 the Wb Service client

provges| & woatirosedprabdefomtion3( Zheaapplicasion’ sokert iher fae 202 spbrdsit storage
400 and the nessage 404 conponents (see Figure 4).

and Bethetfuhicatortsoviffi e MecbBerdcd) bdlls e iagraatidvmafprdhés the procedural
conponent application program 302 conprises the data

conﬁoeﬁa@ MERdss. ﬁl@@Clﬁn@ﬁnﬁﬁﬁ%ﬁ%ﬁ{m&@nﬁ QANRARL aeﬁ&gaom@o 402, 404
the nessage 20 conponents 404, are coor di nat ed

1nqu?ﬁ§\ﬁggﬁﬂb%ggﬁggggg%C%QG through conmuni cations 214

Fon" COnt ai ner 300. The struct ured
definition Ianguage can be used to construct the
conmponents 400, 402, 404 as a series of netadata
records, which consist of a -20 WO 2004/ 059938
PCT/ CA2003/ 001976 nunber of pre-defined el enents
representing specific attributes of a resource such

Compariend dqiplicgien®reeraan have one or nore val ues. Each
nmet adata schema typically has defined characteristics

suatefasinpw Figade 2, thdiWeiSdroice &ot éxfntp@ chetvhgflicefion programs 302 are
el enents, a nane of each elenment, and a neaning fo

exe&ﬁ%vﬁhﬁ"éﬁ@&nnﬁéﬁ{ﬂ?&rﬁe %Al%%%ﬁt ogf‘%ltfbe(!&ﬁaoh&ﬁ lfﬂd&@w&%é%ﬁd support

but not limted to , Angl o- Areri can

accerc_é?tcg #ngrgl g’rlé\:/éugg%% 1&9@%:%21 n&&gé%rﬁ?ﬁ Qefe%'r rmt t ¢ S){]S%L and SOAP
Co
prof GBIt S0 S et RSBl % e inion

syntax allows the nmet adat a of the conponents 400,
the zmezatlczm arq ¢efiped pyiegibs selipnxnf rmeseaggeyidiats Wtsa@hmlu e yeest to define

the Web Service client application programs 302 as a set of the related data 400 and the message

404 components (see Figure 4).

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

construct the components 400, 402, 404 as a series of metadata records, which consist of a
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204 (see Figure 2), and encodi ng schenes include such

as but not limted to XM., HTM,, 10 XHTM., XSM., RDF
woh@riop®3Readabl e Cat al ogi ng (MARC), and Mul t i pOT/pA%®3/001976

Internet Mail Extensions (MME). Referring again to

Figure 4, the data conponents 400 define data entities

ich are.us by the ¢ one pl i cation progr
o S R LR e Tap R e e PRE e RER G PL EBEATEE Bat cact
15 400 may describe are_orders, users, anpd_financial
elerpqnd fELRAVE G OF Pate SR BHMEREadatroschems Ricqiybas defined
information is required to describe the data entities,
charmigristics\shelt asftor neitlingibed t0:ref lgmitied nuseber of elemente seuie oF each element,
exanpl e, the data conponent 400 may define such as but
andraGthedniny foeeach @leatentd rEiampleritadats schepapinckhedsweh agbut not limited to
unique identifier for the order which is formatted as

Duitidtereen 2,%@&1«1&%31& LB 0B RGIEs A & AR, M@ Vefifh AP Information

strings, the tine the order was created which has a
Q- f : [ '
e S e
which | ormatted.accordin o the definitign_of .
Com RS g S El e Cmb e Seioee GG Efeadipe syntex
parts (el ements) are usually transferred from nessage
allopeshe wetedats gé@e tomporeatr 0P dO4Aede pracgssedypy the device infrastructure
2004/ 059938 PCT/ CA2003/ 001976 Servi ces choreogr aphy
204 (sbeeldiguer2ef amd abtodintgrehendsinghedesiush enios noff limdidggdsto XML, HTML,
conmponents 400. Data conponents 400 may be

Xudwmarm syt | RDenatidheRlesdalle Cdiatgii o WERCHand MugtBipose Internet Mail
choreography definitions (if avail able) or defined by

ExteR8oRRRiNVESL | On designer based on conpl ex type
definitions and/or nmessage correlation information. 5

Referring again to Figure 4, the nessage conponents
404 define the format of nessages used by the

gg?g%%g}q;gsz?g%?xg ? L I{:Fg% ttgegc&)agz{ %gn;\%g%nté g@@%@é glﬁ% r%ztlt?tievs\'iv&h?ch are used
by g@i@%g@g ggm&gggrg&p grg%ts 3% .e E?{glgglgg gfn ctla%a éln%fc‘riesn\‘;/%{ich data components
400 may describe are orders, users, and financial transactions. Data components 400 define what
information is required to describe the data entities, and in what format the information is
expressed. For example, the data component 400 may define such as but not limited to an order
which is comprised of a unique identifier for the order which is formatted as a number, a list of
items which are formatted as strings, the time the order was created which has a date-time
format, the statué of the order which is formatted as a string, and a user who placed the order

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

data parts (elements) are usually transferred from message 105 to message 105 according to Web
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limted to a nessage for placing an order which
i ncl udes the unique identifier for the order, the 10
WwWGa @599 t he order, and notes associ ated w tPCT/a2003/001976
order. Message conponent 404 definitions witten in
the structured definition | anguage can uniquely

sent (-and 0 DL. nessages, .and can
fvd%eﬁ AT AP O 3P T O IRE B4R FrigPhetindo0. Dasa
ynam c generation can be done for the conmponent

com@emniﬁﬁ 1003my Begtynamjcaly sanstsiqdaseqrding i ¥6h dervian(s cherpepraphy

associ ated data content, from standard Web Service
defimgipasiaf available)e ddﬁﬂddrﬁytth@appﬂiaat@maigs'gm ddsctlonexppls sype definitions

the web 15 service interface, for exanple such as but
andfd@tebdapt ttbldtion\WMiokmaid. BPEL. Wb Services nessages

105 are defined within the context of operation and

there is defined correlations between the nessage

conmponents 404 in the conponent application program

302, def.| Th| correl ne. usi.n
& o %%éah%‘fés% ! %atrh e ?Seageaéon?rao L s SR CP B messases
rkfl ow co ? 406, £urther defi ned bel ow. 20

usec&\f CPRPOLEY mp 1{:@10,131 pé%r%m ,@0 f%@n'gp\érg%aﬁq with g¥fernal systems such as
conponents 402 define the appearance and behavior of

the whe seEbip diee pranadplane af the mepsase FENPSEREs 484 ey desspibagieh as but not
by the user interface 202. The 22 WD 2004/059938

HmiRGTRb GARB L O8I 0¥tng predantiath inciudarhondgicsidddifice fon the order, the
specify QU screens and controls, and actions to be

stat@XEThd @der, WBRLtES MR sAEEREA Wikl BE AEdeS. Ndebdigd BN TRBRANE Abfinitions
appllcatlon 302 using the user interface 202. For

AR Sstrub Pcf %ﬁ&x
b screens, mI g 3 g lgg%g g ?aﬁgepge%%t%ﬁgg M]W DL
B b Gt “a%gﬁgm} B, PRt Bliion o
uners use vi.sua resentation of Web Service
be Ef?ae tﬂilf‘own?@é\alm@ﬁmaﬁ%& RRAIEFRAUSANSNGNTSEREcE KL, pithessafdated data
envi ronment on their devices 100 capabl e of displaying
conipp fron gianslerdaWeb Sevicensetadata in the definttion language used to express the web

—

service interface, for example such as but not limited to WSDL and BPEL. Web Services
messages 105 are defined within the context of operation and there is defined correlations
between the message components 404 in the component application program 302 definition. This
correlation could be done using predefined message parameters and/or through separate

workflow components 406, as further defined below.

Referring again to Figure 4, the presentation components 402 define the appearance and

behavior of the component application program 302 as it displayed byvthe user interface 202, The
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Referring to Figures 1, 4 and 4b, it is recognized

that in the above described client 10 conponent
wa@ppkios®ss on program 302 definitions hosting npdBICA2008801976

presentati on conmponents 402 may vary dependi ng on the

client platfaormand environnent of the device 100. For

presp R S el o So b A T R ST 30 s Rbe excouted
definitjon of the conponents 400, 2,.404, 406 of t

wheg S RSREHeTg R e B BT RRRC SR D feing Gt girmipss 23. For
Web Service registry in a netadata repository 700 as a

exaibpledihe prebenitionfcomprnentt 4R maysledine screrns, labals sdiyboxpeputtons and
wor kf | ow 406 conponent descriptors with a set of

merfk ainfl @actions pebd faken whersthe ndeatypenincored bexvr giBhes a button. The
descriptors for various predefined client runtines

majblity®f VedbeSerfitEcons ARG NS vikia FRYE AN 30OV eb Stedcdbi@ttion results,
2).” When the discovery or deploynent request nessage
and HEo R b e Lo, bR Oy A BT L RRRRLL S g wer
. |icate data, nmessage, and workfl ow netadata while
lﬂm%§§%§5FWb conponent application 20 programs 302 for
different client platfornms of the devices 100,
application definitions can be hosted on the
application server 110 (for exanple) as a bundle of
pl Rdforing teliewss 1 compotbe s redegnizer thia Hsthp phive desribpd client
different sets of presentation conponents 403a, 403b
condfdBent apglivagsepiobiag 3(231initROOUIHES 8B8el, the presentation components 402
PCT/ CA2003/ 001976 the different supported user

mad Mr§ UEREES e 3 2hdflichRat@idi £:8Sndiddhment of the 8dv& 100. For example, in
recogni zed that a standard presentation conponent 402
. : S . . ‘
s S Db Mgt ey DB b lathas. 10pitcgion
ed set of

Led tati feat ures. en. a.user
ittt sargeniis G ROR R aensal e RidfEberam 302 can
the client runtinme type of the devices %OO i S ?
be hestaddne deprvienteeisis pes Mstitaie anositany HaY 1 abwgle o platform-neutral
delivery by the web server 106 to the device 100 over
dath He0, metsvage K04, 0vork for 40herreponent dseqripiasewilh aselrmd pitforrprepecific
client application prograns 302 could contain
pres@ltfivhedmpseseniaddsaipton frondnispréddacdelent funkieds (et dpecific

t he data 400 and
component frameworks 206 - see Figure 2). When the discovery or deployment request message
105 is issued the client type should be specified as a part of this request message 105. In order
not to duplicate data, message, and workflow metadata while packaging component application
programs 302 for different client platforms of the devices 100, application definitions can be

hosted on the application server 110 (for example) as a bundle of platform-neutral component

definitions linked with different sets of presentation components 403a, 403b, 403¢, representing
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nmessage 404 conponents through the workfl ow conponents
406, thereby providing a custom zed conponent
wappiosass on 302. 10 Referring again to Fi gur erdT/CAb@®3/001976
wor kf | ow conponents 406 of the conponent application
program 302 define processing that occurs when an
erf or

h. .
the d@%%rgllﬁfsu%%o%g uger Fl) rsfe(xecr%= fh’cﬁ%}:J g%%%éﬁ@ Iﬁ%% sd 'i]eca%mzed tB%t 3 standard
b 5 f or med 105,
presqgioTico R B JO ALY éls#f e FReT6 e st EEGIev B SOBACHE PRIt

wor kf 'ow and 15 nessage 105 processing are defined by
supptotted.vibark wovidogpblvesingediosd setpepagsniefiph fpatiesnpbburh ter makes a

406 are witten as a series of instructions in a
discP¥epgoredovinicrd rangstagessaye 185 sthe tlidni noptimedypgod gee, desiceh 1 (sis

but not limted to ECMAScri pt, and can be conpil ed

valid A Candatd MBp&edBd18 NconSMREddt BEAMY ey by tROPEY Seirdcr Q06 to the device
cont ai ner 3%0 as described above. An exanple of the

100 {rlﬁfxé I‘Pélé(woﬁcqlm OREN S8 TBX iR %ofasﬂ{r%?ss R b‘;%ﬁ:aﬂ@n RO grams.

at e screens, or sen e nessage
wor kf | ow c

406
s02 g B R e A9 R B R B e
as a set of rules for operations on the o

r -
mesgagaPBh eprrRonen(s thrapgh th werkfayy equpogentsA0G, Fheé‘%y providing a
conponents can be defined with respect-to a given
custappieil camporenprpgeation302. Such -24 WO 2004/ 059938
PCT/ CA2003/ 001976 additional workfl ow conponents,

simlar to the nmultiple presentation conponents 403 a,
403b, 403c, can define differing work flows based

upqirraiihf 880t BURPA! the dvoﬁ@ﬂﬁsbédnh in8fs 006 §fRd stntpodknt application
parti cul ar devi ces 100. ECVA ( Eur opean Conput er

pro%@ﬁ%@%‘éﬁﬁ%gcéﬁﬁg ﬁ{aﬁ&ogﬁ)wb%‘ﬁra% QEt}dé sth ﬁ%ﬁﬁéﬁ §1%' Rbn action

erern~scripts can erred to as
A T TR —
whe?lonrlrgslgatxgeeg 18 5r ?sgee glsggrre 1) %?rg/% ﬁootn? tehré syes)%gmlo Plegentauon workflow and
message 105 processing are defined by the workflow components 406. The workflow
components 406 are written as a series of instructions in a programming language or a scripting
language, su(;,h as but not limited to ECMASeript, and can be compiled into native code and
executed by the application container 300, as described above. An example of the workflow
components 406 may be to assign values to data, manipulate screens, or send the message 105.
The workflow component 406 supports a correlation between the messages 105 and defines

application flow as a set of rules for operations on the other components 400, 402, 404. Multiple

workflow components can be defined with respect to a given application program 302. Such
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script | anguages are Perl, Rexx, VBScript, JavaScript,
and Tcl/Tk. The scripting | anguages, in general, are
WO e 050988 onal | anguages that are used to nmani poil/ane003/001976
custom ze, and automate the 10 facilities of an
exi sting system such as the devices 100. In such
systens, useful functignality is already avail abl e
addifipal ijprk flove coparanepti P as ip hsapulpinls rosrnjpian coypongws 407a. 403b,
scripting | anguage is a nechani smfor exposing that
4034, gare deforealifferingtveorh flowe hrged snen differenhsupperécdwayabilities or feature of
device 100 is said to provide the host runtinme -
partienlr donesnn0.of obj ects and facilities which conpletes
the capabilities of the scripting |anguage. 15
‘Specifically, EMCAScript is an object-oriented
progranmm ng | anguage for performng conputations and
nma | . .
S e R S s R S
scripting | angua rovidi ng a nmechanismto per.form
tangeq, Bher e R GRE BRI OFF SUBTE SpPS LYo gugpreted or
client-server architecture of the system 10 (see 20
carrpid@m@r q})o_thegg\gggéxp yaﬁter B}ag\’py thecopputer BEOCESSPL; r$@me other example of
capabilities for a variety of host runtine
scriptriviguegasent Berl, Rerx, t\id¥cabb davabheptcondeld/dki ghe smyipting languages, in
| anguage can be considered platformneutral for a
gen@telyBeindfucpatal la@phaaes thasde tdedtd fBniguMicl antRMiis and Bigomate the
conponent framework 206 (see Figure 2) -25 WO

faci%@&ddg QR 238 PG LR34 GRIRYBes BRNIOY &ﬁféﬁkh@eﬁﬂ ﬁglcﬁonaﬁty is

cri pt host runtine environnment for client-sid

sref TR} P00k A Ber BRUGE I QR mEHEN 30 et tanguage s
op-ups, dialo oxes, ..text areas, ,anchors, fr S, .
mediRBrbiy opniid et REFRIBR podieptron B HAsF eyt e 100is sid
runtime environnent of the conponent framework 206 .
to PEPvidA the Bow ripdiaeseny Bonped Ohokieqts #d fag libesdraiehocompdeiesibg capabilities
such as but not Iimted to change of focus, page and
of thewmgptihokdgwge. unl oadi ng, error, and abort,

sel ection, form subni ssion, and nouse actions. The
scripting code appears within the

Specifically, EMCAScript is an object-oriented programming language for performing
computations and manipulating computational objects within the host runtime environment.
ECMAScript can be used as a Web scripting language, providing a mechanism to perform server
106,110 computation as part of the Web-based client-server architecture of the system 10 (see
Figure 1). ECMAScript provides core scripting capabilities for a variety of host runtime
environments, and therefore the core scripting language can be considered platform neutral for a )

number of-particular host runtime environments. The component framework 206 (see Figure 2)
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wor kf | ow conmponents 406, conbi nes user interface
el emrents and fixed and conputed text and inages, and
WO 3000050988 ve t 0 user interaction on the user i|iPCECA208/001976
202. The web server 106 (see Figure 1) provides a
di fferent host environment for server-side conputation

oan i ot L BCR L Enont B SRR R R G §higyorme
usigghthe client, side and server side scripting )

devicgyE0n @tch as pug rot gdied f; @bieets Haé reproseit avindnvysegrisopop-ups, dialog
between the client devices 100 and the servers

boxg0 &x1 aBasphandhers framies) histpry, coolgesn pidimpuiimdputi Romwer,gbehost runtime
202 for the Web-based conponent application prograns

enviz&znent of HENVESGonL frams@olteaDt peRides 8 @icadd tolkthdt sctipting code to
operators which may not be, strictly speaking,

evehts B&hi QBHt Rt 11D 9 8han sl Plee ARETRLR NSl hiMESting, error, and
such as but not limted to various unary operations,

aboﬂuieielcﬁl)ﬁ %Ih# Y& ?Eu?c[ %Ouﬁ@ %%&dsv eosgx%tﬁ{ ocroﬁf: a bﬁe&x\@nv‘ﬁ&ﬂn the
shitt opérators, rerational operators; ua |?y

erators, bipary bi.tw se .o ators, bi | ogi ca

worbtlay spmpeteniidliontrEcs HdRAT REIemINE THeTER ARfhcomputed text and

_ operator. ECMAScript syntax resenbles Java synt ax,

imagesaaihis reaptvEmascintcpctien o Br upe intefapeaf2+ Shewahsevar 06 (see
to serve as an easy-to-use scripting | anguage for

Figate Vi@ hapeies a dHGarend hastpheronmeutior sdrle-side cEOpABLrR pEludig objects
not required to have its type declared nor are types

repRS&OaE adq@ektyictibntf e €ilds| £8 meafchi Gy toneuk andBedrt 8418, BN @ing the
not required to have their -26 WO 2004/059938

cliegé%[(lecﬁ@lggﬁ/ep Q43 Zc@xlgggg ‘&Jgt@ﬂh@xt, [t 2SosBBREA Hishk @i Rhlphtation between the

ore calls to thent I't 1S recognized that in"a
.class-b d Lect - ' r.ogr.anmm n 1N
cuchl AP TR B sra o S0 5 PSR DA PRB Y g e 202 or
rried b cl asses, .and inherjtance is only of
the ﬂh@ﬁﬂq@%%mﬁEﬁ%ﬁﬁg?ﬁng?¥?%§ﬁ@Q cript, the state and
met hods are carried by objects, and structure,
behavior, and state are all inherited. 5 Conponent
Appl i cation Program Exanpl e
ECMAScript also defines a set of built-in operators which may not be, strictly speaking,

functions or methods. ECMAScript operators include such as but not limited to various unary
operations, multiplicative operators, additive operators, bitwise shift operators, relational
operators, equaiity c;perators, binary bitwise operators, binary logical operators, assignment
operators, and the comma operator. ECMAScript syntax resembles Java syntax, however,
ECMAScript syntax is relaxed to enable it to serve as an easy-to-use scripting language for
developers. For example, a variable in ECMAScript is not required to have its type declared nor

are types associated with properties, and defined functions are not required to have their
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Accordingly, referring to Figure 4, the client
application prograns 302 can be defined as a set of
w@b@ufosm9ss neut ral conponent definitions, namel RCT/GA2003/001976
data 400 and nmessage 404 conponents, and presentation
conmponent's 402 using XM (or any other suitable
FUGture gguage) %ﬁa%dvemt , Qs-based object-
declargtlons a@%?ﬁte%%ﬁggéﬁté dagé‘ us?r?éo CMASCT ?ﬁ{ot %\éorbag%yo iee
oriey Srésfaﬁiéﬁé? e %%He?é‘ln r?s' s st %Zeﬁ%o%e’m carried by
framewor k 206 (see Flgure 2) .can,_generate conpone
clasgeapn anhesitapeesis @nbrP ﬁB’tl@uredléﬂ pefiariopris ECAAPIILHRS Sitte and methods
descri bed bel ow, when the conponents 400, 402, 404,
are chfifeddfy dbieets, auinguniand, belpylor.catl istee 35¢ dgmhml@d\z are
provi si oned on the device 100. Wth a large variety of
15 termnal runtime environnents, the cross-platform
standards such as XML or ECMAScript can be used to
Cong@deE?A?gﬂMtﬁﬁtPrggra‘h?ERQIBFW met adat a i nstead of

I ng the Conponen application prograns 302.
hi | ayed cbi.ndi n
dorATEte rrrps b, BasttapRel n%ﬂ'}nﬁéﬁ%ﬁ% bpfined o
e.run on a wde v ety of t
ase m?%t&%mfal qoaﬂﬁ%%ﬂ%%aﬁ%v ot e U B Bl ecsagn 404
100. 20 Expressing the data 400, nessage 404, and
comppeesih pad ProFERODN compoaltid2 ysina fMavor ghy otheissuitable structured

derivatives, and the workfl ow conponent 406 usi
defilGVABoIziEde). I "Hineg wagelosw cannsnth4@t can be 2210 1@0&43@%69@@&312 (or any
PCT/ CA2003/ 001976 can all ow an application devel oper

othdr @uitddHd plagdrnt R ribanylageuagt)l amb clieidMuBinye dpReirhdnt of the
pI atform or environnent and inplenent in principle

compe ﬁ%’lo &0 -RBE& (TGU(Qequlglﬁ% @arnegené}%lcbﬁﬁéﬂe%ﬂ&mpﬂ?& based on meta-

W Nng exanp e shows how a Services client

deﬁgﬁ{%ﬂ&a@ &lg‘gi%agef(s?%?%adrge%o 2 wigh Itlge C%ﬁ’l or %Rsr &ﬁ)sg Uﬂt D96 3f the

I on ’anguage,
limted to XM, and Iat orm utr . )
CoTRFS PR BB HG ﬁsﬂw&&@eg %ﬁﬁ dop 0. Yo aree variety of
limted to ECMAScri pt, defined .
terminal runtime environments, the cross-platform standards sluch as XML or ECMAScript can

be used to define application component metadata instead of pre-building the component
application programs 302. This delayed binding can allow generic application definitions of the
component application programs 302 to be run on a wide variety of terminal system

environments, represented by various different devices 100.

Expressing the data 400, message 404, and presentation 402 components using XML or

its derivatives, and the workflow component 406 using the ECMAScript language or its subset,
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conmponents: exanple XM. data conponents 400 <data
name="Order"> <item nane="order| d" type="Nunber"

WO cayosBRie” /> 10 <item nanme="itens" type="StPCTIFA2003/001976
array="true"/> <item nanme="user" conp="true"
conmpNanme="User"/> <item name--"order St atus" type="

ring’ 1> . </data> 15.exanpl :
can g3 BrAp AR 0o DI BEL R F AR i oF ypae Rt EATRYGAS: plattorm
acti on="rnhConfi nnati.on"> ig?rt name="

C f 3 or dgrl d" .. . Th
or enzpRECIEAPA. PRSP RHECIRIS ABLED ey B P NTorg; pppligations. The
20 </ msg> -28 WO 2004/059938 PCT/ CA2003/ 001976
follossimmpaapiMbpwe bevitadl PloRereisapelisahtnpliggpn peeegraa 402 could be
nanme="scr Confinnation" title="Order Confirmtion"
exprB@E@ERNEY starctured ddfmytinnt lat gupgss Swabras ibodt Hmdail GgBML, and a platform
type="1abel " value="Order Confirmation Result:"/> 5
neutri)i‘%&sﬁhgﬂni/@?ﬁﬁlﬁgﬂgtlé{ngﬁﬁééﬂ ech 2EBNORR lighide X @A ctipt, defined
</l ayou

> <nmenu=

components:

example XML data components 400

<data name="Order">
<jtem name="orderld" type="Number" key="true"/>
<item name="items" type="String" array="true"/>
<item name="user" comp="true" compName="User"/>
<item name="orderStatus" type="String"/>

</data>

example XML message components 404

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

</msg>
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<item | abel =" Conti nue" navi gate="@crMain"/> 10 .

</ znenu> </screen 15 exanple ECMAScri pt workfl ow
w@eomposmwst s 406 <actions> <finttion PCT/CA2003/001976

name="ni hConfirmati on"> key = ‘

ordConfinnation.orderld; order = Oder.get(key); 20

ord order St.at us = finnati on. st atus;
25 i3 Ui Erder); </function -29 WO

2004/ 059938 PCT/ 03/,001976 </ actions> Referring to
<G FOT TGP YER" S0 R AR B BB E o
message conponents 404 5 relay the required data for
t he i nptleyamévpeatvsticalbr t he messages 105. The
correspondi ng data conponents 400 coordi nate the
st or age<widgtitgparitabell' maltdve OndardlopfimpdiohRe@dl0"/Esee
Figure 2) of the device 100 for subsequent

5 present at i on<anddehgpersaditi el @OrdeQ2detsieRs'? gure 2)
by the presentation conponents 402. The workfl ow

<ﬂm%8Fponents 406 coordinate the transfer of data
etween the data 400, presentation 402, and nessage
404 conponents. 10 There are a nunber of potentia
" advantages to the conponent application nodel as

<menu-

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

10
</menu>

</screen>

15  example ECMASecript workflow components 406

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

</function>
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descri bed above. For exanple, there is a mnimzed
need for a nediator in the service protocol between
wa@badoas9988int i me and service endpoint. Unlike PCT/CA2003/001976
browser - based applications that require a Wb Server
to host additional conponents (e.g. servlets, JSP,
ASP, etc.) to connect HTM. pages 15 data/requests with
a service endpoint, the conmponent application node
all ows end-to-end direct connectivity between the
</actipnsgnt runtinme of the device 100 and the service
endpoi nt using Wb Service (on the server 106)
nessage conponent definitions. Further, the conponent
application nodel conbines the sinplicity of

br ueeindRBIehire 20:s3PRiaBeel ROSn ¥d debn tHACHE s Gl€ B Rknts 404
native appllcatlon execution. Unlike browser

rela}&ﬁg }r‘%ﬂ% Ly 8{&3 ’f?r tﬁgglﬂ&t{ dn Buphl cﬁetﬂesm@gsg%eg qgij n?ll}]% ?cirroers.lpcinging data

e ap |cat|on _
congiR oﬁﬂﬁﬂ?rdggﬁef Gk Agrate B e GE £0B° st 2 B e 2 of

-30 WD 2004/ 059938 PCT/ CA2003/ 001976 l'ication

the dsyiced HQ for sbreay ey, aropsatation qi ds YsaigintstL: aﬁaﬁﬁs(sqesﬁzg@@ R) by the
definitions in HTM.) fromthe - server is mnimzed, as

prestifetianorvpgoaetts 4@k | Theardrbiiowroeiaponants HD6 eadrdinate it tmsferiof data
on nessage conponents 404 that contain data. 5

betweehi tHealata 400epresompios A2, apd hicsats 00 @hglont@st ure can
provide a relatively small application download size
(consi sting of conmponent definitions only) as conpared
to hard coded native applications and an effective

datrget { ?&%nl?é}%t‘fg&%ﬁﬁa%&gﬁ&%%tlg %ng ;{{L%n&lt 2 {oaﬁéﬁ%b&@ as

i s capa ng an

ties directl i.pul.atin ender
descgﬁsé iR FORS auint i AT e b S in the service protocol
plications. 10 Further, the conponent application
betvgﬁe@ lsliend sgnivee @derivndrota. Hnlir e eadated applisstiens that require 2
Unli ke native applications uniquely devel oped for a
Wels Pewerftp hostladditipnal wnmporeentst(be. @pdts, JaPi AB eBOAo connect HTML pages

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

Service (on the server 106) message component definitions.

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

preferably at once and the client runtime environment can generate a native representation of

-30 -



10

15

20

built using w dely adopted standards such as XM. and

ECMAScri pt could be reused on a large variety of
w@b@uosmas and truly i nplenent the principle "RET/CA2003/001976

once run everywhere". Further, the 15 conbination of

non- procedural and procedural application definitions

an greatly, reduce progranmm time and_.effort.
oo Bl e BB B 1 e A RB S ogt P EM fgm the
flowmchart jllustrating a nmethod of bujlding. the
seTvFF jsaniaigized aHBIs SAMPODADt apbicationmesisl Fobitachie s sad pnengssage
communi cation over the network 104 to the device 100.
confRefienty 4MHghatsomein datmw Fi gure 3, the nmethod begins with
step 600 of creating the data conponents 400 for
defining data entities such as users and orders. The
met hod continues with step 602 of -31 WD 2004/059938
. PCH(GA208:3/805 8 &t aﬁﬁlﬁ;_@t‘idﬂ‘ﬁclﬁ&@tﬁ%ﬁﬁak&ﬁﬁ%ﬁ?&? §Riall application

402 for defining user-interface el enments such

dovﬁi%at%%nz% gcon%{é{ilﬁg cheogmgg§ﬁ g 1rﬁti!)rﬁaogl§§ "as E&ﬁ%zggc{ t%%%ld coded native

conti nues creatl ness
onponent s 402 for, defini-ng, nessages f ts which are

confEHPTY Gbeh BHoRLTS S8 PHAE SULRE IS oeRnoBh T em G s cepable
server 106 (see Figure 1). The conponents 400, 402, ,

of spuipg apé updahng slordc figa enfeies dieqtlyds upadpdeingiprdesss presentations such
| anguage such as but not limted to one based on XM.

as A Lipegdsdar brownarlappléstiont h st ep 606 of tying together
the data 400, presentation 402 and nessage 404

conponents w th workfl ow conponents 406 in order to
define the behavior of the application 302. The

WO g fH QWS REH: SpARGHA Sk fut£OnRREE: PRaform-neutral model.
an g

scripting | uagée such as a subset “of ECMASCript,

Un chlrng ﬁglcs gppgig%gogllrs] gnﬁl%uﬁa_lg %\é ee'rl)?p}gg?r{agstﬁggg% 81:1%13? lf’l%lllﬁiglleg gadpplications 302
Jewer or nore steps that th sho in, Figure 5.

buisgr Bk IR DI ARG Slgh g &Mt CHBGRoBH ifgused on a large

i nteraction between the devices 100 and the web

varighy of phasfops pbtrply imglspgettha pendipe SHERrPncTHE axetywhere”. Further, the
service receives 802 the request

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

programming time and effort.

Operation of Component Application Model

Figure S is a flowchart illustrating a method of building the wireless component
application 302 for subsequent communication over the network 104 to the device 100.
Referring as well to Figure 3, the method begins with step 600 of creating the data components

400 for defining data entities such as users and orders. The method continues with step 602 of
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nmessage 105 requesting that the device 100 begin
communi cations with the web service. The 15 web

W@ eonios®3tipl oads 804 the required conmponents 4BO0T/CAR®3/001976
404, 406 (if any) of the conponent application 302 to
the device 100, in order to support subsequent

i.nformati on exchange E?tggg' t he me service and the
creaaxég,pr@%enj_%@n C§IRRONSE 49 Iy p}@géls?rﬁgte{ RCSS emﬁnitsesdxch as screens,

conponent application 302 and proceeds to provision
buttgoeenes wdnpagrenthy mobod aaginuesouth daed iyl crretingmctsage

environnent, in order to configure the device as a web
compbnanty 408ffot ctﬁiniaghn&eecgei; temats ywiyiehcete sanhp externad Gystems such as web

execut abl e version of the conmponent application 302.

servide€ ol 8RIseRbr 105 scberiinGe 11 00nd ddipbierBODIA02 404 BloQx ﬂé@sed in the
user interface 202 (see Figure 2) of the device 1

stmét&{ed ﬁggﬁﬁgﬁ' F&ﬂ%ua%@ ggc!hrhg bttt thﬂm%@ % X\’raekb ase?l%'nm ARe ‘?nethod

guest nessa for receiving web service

m@%% SO0 o 1o el shdheEt e o Pt ang &8 gy

and sends 812 the appropriate response nessag

ComPRRIIRT iy VAR OrrebpRfifeords ipining ﬁ‘etbﬁ“ba‘ﬁ%ré?f the application
interface 202. The device 100 receives 814 the

302 ne8wark o8 cobpenghisi4ng ateheriitiattaswlmd a Jeap@nadenguapt auich as a subset
versi on of the conponent application 302 outputs the

of BdAL ASafyps wipich atdekyribed alidve. Tiemmethiot of beltibng20Rirelbssrdohpbnent
data exchange 816 is perforned 5 between the device

appl@@oanad Bﬁ? iRRe F8I# 06 BroRSstBRMLARRME shodhn ih IFeyexshange
is term nated 818 and the executable version of the

conmponent application 302 is either saved in the
menory 210 (see Figure 2) or is deleted fromthe

runfi.me _envi.ron s _de fe n o _Fi
- Hidne B RGP E Rt Sioe b Bt e SlsecBe b e Efgees 100
device 100 10 receives 902 the response nessage 105
and dlsnveh $viee e Wk s d 00 tbowpp ?B?)WF‘%\?%V%WW%W@OZ the request
conponent 406 interprets 904 the data content of the
megyrgsslff ecquRSingdba it deyice d 00 hesim ppropricaions withdlsageb service. The
conmponent 404.. The workfl ow conponent 406 then
weldepdessrsads 864 threcqlakba coapdrents 480,002] 4Be406(194F) bhile component

data into the correspondi ng data conponent 400 for
appBURRE AU RS the UeVi O kdorkét tb B&port subsequent information exchange between
the web service and the device 100. The device receives the transmitted component application
302 and proceeds to provision 806 the components 400, 402, 404, 406 by the runtime
environment, in order to configure the device as a web client of the web service, by producing an
éxecutable version of the component application 302. The user of the device 100 inputs 808 data

into the user interface 202 (see Figure 2) of the device 100 for subsequent sending 810 to the web

service as a request message 105 for receiving web service operations. The web service
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menory nodul e 210 (see Figure 2). Further, if needed,
t he wor kfl ow conponent 406 al so inserts 15 908 the
wa@la10a/05998% t he appropriate presentati on conponeit/CAO®D3/001976

for subsequent display 914 on the wuser interface 202

(see Figure 2). Referring to Figures 1, 3 and 8

operation 1000 shows data_input 1002 for an acti on,
procesgeshibe zesupti stesinge A0 ssAdsor! 2§E€F EPIOG eI CIPORTP IP?Séﬁ‘ﬁe 105

whi ch the user perfornmed 1003 on a user-interface
inclvelivendant for ulsegient drgpul se the usecinfesfoes 2002 The devics bQDr}@cezyes 814 the

The rel evant wor kfl ow conponent 406 interprets 1004 '
mesdaB€ 105 Rotaifidl dhealenindititgexieoutiiie vapion opthe ab@ponent application 302

presentatlon conmponent 404 and creates 1006 data

{ % 6 is performed
outpg{g,:tr%% lri]%ﬁ a@?%ﬁt@#@n @1@@%&%@%@%08 02?/@0%{92{81{3% Rbta 3k&haldd & 6 is performe

PCT/ 003/ 0019/, ent .4 :
bewﬁ;syb m eYICe igq tgxe wgg ts%(r (c::g ﬁé‘p e%ggg% gxtotae Q)?G QS teflﬁglated 818 and
the oL BRSPS G FOPEIETD LBE: %éﬁe%eé%vs tﬁ%%e%\gwém (se¢
wor kf | ow conponent 406 al so inserts 1008 the i nput
Figuwia® ot in deeteh &ompbe optimgrcavirgrsashaedebefbonent 404 for
subsequent sending 1014 of the input data as data
entities to the web 5 service in the nessage 105, as
defined by the message conponent 404. It is recognized
t NalefGRAP A @BErea P dnddt ERREBHIZ, Ipatatibn 20@swMaalted the device 100
usi ng the nethods descri bed above can require |ess

recetn;eg@OQ %6%%5)%5& hiabNas doGoded HRRlkaak ﬂ%l@ ?ppr%ﬂh@@w&'kﬁow

nponent app I cations 302 dO not "use

con%@n%é %ﬂ?g}t%a{egs%ﬂ dc'ag% co%%ﬁzﬁ @% { gé@k’%@e % Sa%g&r\%lgx%'tﬁ ?r&eagpropﬂate
conparativel y sinpl nd eas rn

MESEFF GOBPGRENt .4?44 c%wwéiﬁ?w &B’B‘Pg e%fé“%ﬁ%%ﬁg il’he ﬁ%wme‘“ and
user-interface 202 and the deflnltlon of the data are

insatis O30 Pheethia My the ereceppIdinggiat omvmenss A0QEaispbseaimbsiogge 912 in the
any conponent 400, 402, 404, 406 in the conponent

medppihedild DY) (6K igint Bp uFurtikf, éf:mded@, dredvarkdew comppnent 406 also inserts
substantial changes to other conponents 400, 402,

908?&@ dzlttﬁ Ofo kiR dppRpaRRbiaaithin 38donaNdol fouSuisaduent display 914 on the
aclilitate

user interface 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 selecting a menu item, which the 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
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15 mai ntenance of the conponent applications 302,

i ncl udi ng nodi fication and updating of the conponent
w@ppiios®mss ons 302 on the device 100. Figure 9 PGI/@A2003/001976

bl ock di agram of a dual - nrode nobil e conmuni cati on

device 710, which is a further exanple of the device

100 of Figures 1 and 6. ual - node nobi | i )
worlEloH RAMIRORERL N0 San popiiaies %8} (A EFH geEPepepts éﬂg b\l input data
711, a mcroprocessor 738, a display 722, Flash menory
provided by tRANENeNeFbzequRst sterasa 1013 iy thie mpmory trogule 29 (sgp Figure 2).
devices 728, a serial port 730, a keyboard 732, a
Furtlspak ebrkiRAy coanpineitciol ase indafs 18shombutrdarrgetonthe efpegsiate
comuni cati ons sub-system 740, and may -34 WO

mes%@@_éd&&%%ﬁ@ctoﬁ%{ $eB 200084t Q8KOED1 01aloF ehel it WS 2O HRE bntities to the web

evi ce sub-systens 742. The transceiver 711 preferably

sewiicQ ﬁ{ t'ﬁg g?’es&;{gigrlﬁg' a% d@ﬁlrged.b %q{lgs%%&rggﬁgﬂﬂéﬁ Zé@ , 718, a

receiver ransmtter or nore |oca
oscillators 713, and a digital signal processor 720.
Wthin the Flash nenory 724, the dual -node nobile
conam -m cation device 710 preferably includes a
pl Hrinrecegniz hyremapeenyEprEny SUAWhish qrg Heptedusing hegethods
executed by the m croprocessor 738 (and/or the DSP

descABE) gbova chuugiqnige Bss/Abhe o crestmitemhardicpdad appliestionsy ings the component
data conmuni cati on nodul e 724B, and a plurality of

applafi€is 302RR IRt berall proygutheig Tadbhdes but eatliey hsegstadbrda-based
plurality of other functions. The dual - node nobile

techGOBBME LG ALL KA aNd BEMALR LS Wil 8¢ @ﬁﬁ(}iﬁéﬁi\&:}%ﬂﬁ@y addeasy to learn.

conftuni cat1 on devi ce havi hg voi ce an at a

co ni_cation.c Lt . o : . e A
e B R RS b B T 10 ) iR k89202 and the

' { ' . A

e AT i bl GRS B i S S B

communi cate over a data network. The voice and data i
4002604 408 ietha epmpensat FRliFtign A2 Withyuiatiscinsravg AppgrnesHDstantial

tower 719. These voice and data networks may be .
chasgep & elher wompouaite400, 402, 464,466 ks thesipplisat epa®Zated thus can facilitate

infrastructure, 15 such as base stations, network

maifRhidce bf S Tom@blent aplickthay 308 inddedihdinedifi@hiit antpdaing of the
single wrel ess

component applications 302 on the device 100.

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

speaker 734, a microphone 736, a short-range wireless communications sub-system 740, and may
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networ k. The communi cati on subsystem 711 is used to
communi cate wwth the voice and data network 719, and
WO pkoso38 t he receiver 712, the transmitter 71BCT/CA2003/001976
one or nore |local oscillators 20 713 and nmay al so
i nclude the DSP 720. The DSP 720 is used to send and
receive signals to and fromthe transmtter 714 and _
alsoripeladsRther geyice ggsysisms 744 The rpnsedverd 1} pesderohly inshdesiransmit and
information from the transmtter 714 and to provide
recetvgrantenhas bt ifar rariven’ 12 e treesoaitecil 47aR, or nfor¢ lvealwstitietors 713,
and data -35 WD 2004/ 059938 PCT/ CA2003/ 001976

and @@iighahsig@dl basssocTal Withia tisd Figdhemémh e 7enalie d@fl-mode mobile
cl osel y-spaced set of frequencies, then a single

conmmAEHatiOS &dvideAt1 Al 3b BN IR !d%ﬁﬁiaﬂtg oEQUHVHRC b @y %49\—724N that
the transmtter 714 and receiver 712. Alternatively,
' ' I enci b L f\Or .ce . .
con B S L Mt SRR S T Rk e B e
| ural.it f. I cillatars. 713 ¢ used to.,
conBubsdlipb hedue iR Joomtin sl 2R, SXFoimeHy afgther
the voice and data networks 719. Although two antennas
operzfignal paguleq 7 #4N) &picarsige Pt Fplgigkty of othen Binglietls- node
nobi | e conmuni cati on device 710 could be used with a
single antenna structure. Information, which includes
both voice and data information, i§ comunicated to

andrierdasmhb eesdheaidieionaieT 105d piefaatdy b 't\ﬁtkw_al\%
between the DSP 720 and the m croprocessor 738. e

confiRahiBH dd8S 18RV ol di8ind AEI YA GR M AU BN BER MThld \',f\%rexample,

such as 10 frequency band, conponent selection, pd

the lcrlllga\t{%l(l)dr dl% %f%blb ic%r%ﬁﬁ%%@c?xﬁ@etvacﬂegﬁ{} %%12 gorﬁgwgtie%%ri ao\%ice network, such

(of0) ni cation . deyice 710 is intended to operate. For

as agy gﬁ%ﬁ anelog oR RipTa SHLTFIASPT A% BHEAY £ FORMEBGHE vy pglata network
intended to operate in a North Anmerican narket may

The weireiensl dataceiments eidepigted ibEigstedhhyrhg colamnpinatipnttower 719. These
operate with the MobitexTM or DataTACTM nobil e data

voigomduaiagatwoks met wosdpsragndmahsicades ngwerks ising paaateidfrastructure,
15 with any of a variety of voice comunication

such 8¢ MRk kiStiors Usdiwak odMPSters, A or HlihayRBeMtegrated into a single wireless

- network.

The communication subsystem 711 is used to communicate with the voice and data
network 719, and includes the receiver 712, the transmitter 714, the one or more local osciﬂators’
713 and may also include the DSP 720. The DSP 720 is used to send and receive signals to and
from the {ransmitter 714 and receiver 712, and is also utilized to receive control information from

the transmitter 714 and to provide control information to the receiver 712. If the voice and data
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etc., whereas a device 710 intended for use in Europe
may be configured to operate with the General Packet
woRawi0388s vi ce (GPRS) data commruni cati on net wopkT/@nebo3/001976

the GSM voi ce conmuni cati on network. O her types of

data and voi ce networks, both separate and integrated,

may. al so be util.ized Mﬁth t he dual - node nobile
cOmPEPRRHHING K65 AL HRINGe EeEnCy, ot clpesh RISl phficaumaciesy fen a single

of network or networks 719, the access requirenents
localaseilletoe 71 Hmay bereard imobiiinstionwith thetzmsoiited#4 oel 1gasdvendy2.

al so vary. For exanple, in the Mbitex and -36 WO
Alte2@¥e1 1) 500 88re RAT AR O X1 €6 forDaica Thhnaaicatisistvennk&ata

nmobi | e devices are registered on the network using a

comﬂxﬁhﬁ&tﬁ)ns | end Gp}%(da%%l $fQBcAN YRR S @p@anaaeei@ed/\eotgen&%a plurality of
devi ce. S ddata networ ks, however, network

freq LSS éo&deee&glg&%@%g&éé@ daﬁag dgtg%tg%?ﬁé e Aol Ftﬁvggaﬁlge%nas 716, 718

cal'ly
[ dm ("SIM mhlch requj.red .
are R b P © Db el et e e eV et T s g with a
device on. a GPRS netmork Local or non-networ k

singlesiiennt sarchen fqmetion A pcladss Pothaipitsang gatp pfpanation, is

wi thout the SIM but a dual -npde nobil e comuni cation
comphawiceted i ddd fyen theabhenungation mpddeaf 1 bwy aflnkdbbiveas the DSP 720 and
i nvol vi ng comruni cati ons over the data network 719,

the ichiodefian 78N YT et kY déLEU MR RRBiradatioN Subs§HERN 788, such as
911 energency calling. 10 After any required network

freqhi®@y §£1{daEé>r9;{>bh n@ht s%I%EﬁM n%b\%‘f 1N ‘-‘e%‘éj Y§ BEeN@AE ui3E8e communication

conpl et éd dual - nbde nobile co nication deV|ce

netwojig ? fﬁa% \'%hl@ tth§ %uaﬂ ncije méj:ﬁ% r%mu%ﬂ:gy %tlcleqll() g ended’ to operate.

ove

d;‘%‘é“%‘%dﬂ?r\fe \é\g{}k \ %E%g% Jr}gc el q%g-}q_ gpfgrf\tg m a North

routed to the receiver 712, which provides for signa
Amegieph nerkeamiap Mehile @ gomreicgBomsubarsiear &1 lotesighed ﬂoev@mg% with the
channel selection, etc., 15 and may al so provide
Motateal bor IDaia”ﬂA@W mbbibodarecsinmicaliva meigvotie aahil gisd absigned to operated
conversi on of the received
with any of a variety of voice communication networks, such as AMPS, TDMA, CDMA, PCS,
etc., whereas a device 710 intended for use in Europe may be configured to operate with the
General Packet Radio Service (GPRS) data communication network and the GSM voice

communication network. Other types of data and voice networks, both separate and integrated,

may also be utilized with the dual-mode mobile communication device 710.

Depending upon the type of network or networks 719, the access requirements for the

dual-mode mobile communication device 710 may also vary. For example, in the Mobitex and
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signal allows nore conplex comuni cation functions,
such as digital denodul ation and decoding to be
w@eooosgvesl usi ng the DSP 720. In a simlar nmanP€r/CA2003/001976
signals to be transmtted to the network 719 are
processed, including nodul ati on and encodi ng, for
exanpl e, by the DSP 720 and _are_then provided to the
DatalAdhdai petwprlp1mopisy degicgs wraregiderghap B neBve pYRGHLnique
frequency up 20 conversion, filtering, anplification
idmﬁﬁdﬁbnanmhmgsmmmnubwﬁmamhdhwmmﬂné@RSMﬂmnﬂwmk&ﬁmﬁa@mnﬁwm&
networks) via the antenna 718. Although a single
accebd RASRBIawA withlalsubscribBomruseroffairgebie d8vitQrA GBRE deviod Bpically
and data communi cations, it is possible that the

o) S, TORS SO 1 OS50 st
mob&e gﬂ@ﬁ}%ﬁc}t N e%zgc!evoglr s(? PEY net{vg;k h&%‘&c

£
ving volce "SI na
second transceiver, for trans t ei v dat a
fumélpawaf Q) P43y He ap i Yighopy e gt}\é‘, %‘th f?eﬁfﬂ %éngmamn
signals, the DSP 720 al so prOV|des for 5 recei ver and
device afibht naaske toGRIY O, anFgpchsipraying Ranganigatioay eyey the data network
applied to communi cation signals in the receiver 712
719 pottlertthansyilégatly reqhdedmperdions dagit asvall yrerpeteyolallimg.
t hrough automatic gain control algorithnms inplenented
in the DSP 720. Qther transceiver control algorithns
could also be inplenented in the DSP 720 in order to

?%f’ce? g.l %ﬁ i ORI Sl tieﬁo Qf‘ﬁcftlglat Hpr E&ﬁu £ RARGRLY &fmpleted the

n1croproce sor 38 pre era nanages and

h
duaﬁ:a ]éloglé%%ﬂeﬁ?ﬁol?&/ni{)% da‘@\e/ ( ‘Z];d gi%t%e%en% apg E)ecgwe Forgmumcahon signals,

m croprocessors or, mcrocontroll coul d

incINgRE DB OLA AR AHAFIEURP yPyeiihg P?f@fPéi Ov%weg% glg%ls received by
used to carry out the functions of the m croprocessor

the FB8mal Idhftoay ik communichiden neprok (il efegpeted foibe treping Hi, which
15 | east data and voi ce communi cations, are perforned

protifiesofiog kighdlempBRcatiad, frequting dowansoeirsier, ﬁ'm:ﬂaag, channel selection, etc.,

\-/r(leertwgr% 8ommumcat10n

and may also provide analog to digital conversion. Analog to digital conversion of the received
signal allows more complex communication functions, such as digital demodulation and
decoding to be performed using the DSP 720. In a similar manner, signals to be transmitted to the
network 719 are processed, including modulation and encoding, for example, by the DSP 720
and are then ﬁrovided to the transmitter 714 for digital to analog conversion, frequency up
conversion, filtering, amplification and transmission to the communication network 719 (or
networks) via the antenna 718. Although a single transceiver 711 is shown in Figure 9 for both

voice and data communications, it is possible that the dual-mode mobile communication device
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O her, high-1evel communi cation applications, such as
a voi ce conmmuni cation application 724A, and a data
W@ owmsge@at i on application 724B nmay be stored POT/CAZ003/001976
Fl ash nmenory 724 for execution by the m croprocessor
738 For exanpl e, the voice comunicati on nodul e 724A
rovide a high-level user interface operable to i
710 e AHshide tundished =B cE IBHIISCH e foFmE R e A roRsiving voice
node nobi |l e comruni cation device 710 and a plurality
signad$, and heeconditesscdiowi DeFansinatting endescewmi datz gnals.
Simlarly, the data conmmuni cati on nodul e 724B nay
provi de a high-level user interface operable for
sending and receiving data, such as e-nail nessages,

fi h%ﬁ%lgc?gg&gﬁldgr{flé’édmﬁhﬁ@atmn siaaa 2B 108 g@@’?rowdes for

short text nessages, etc. ween

recew% PESROET st 1556 ﬁgﬁ‘% R 87 on i
In the dual - node nDb e co I ca evice 710, a
in the SA5HRE A2 FddFERBIIET 2 B‘i‘\’aﬁié%P“gB FFethrpggh alﬂf%a%fegam
i npl enented as a softmare nodul e or application,
contfo} alzop st s gormisdan ehed? SR FY. SHpeniesnecess eords! algonﬂnns could also
724A-724N. 5 The m croprocessor 738 also interacts
be impletnenied ar thd DAP-120de ordebiol peovddnmure sophistonted dentiad ©f the transceiver
subsystens, such as the display 722, Flash nenory 724,
711random access nmenory (RAM) 726, auxiliary
i nput/output (1/0) subsystens 728, serial port 730,
keyboard 732, speaker 734, m crophone 736, a
short-range conmuni cations subsystem 740 and any ot her

dual - nnde nobi | 0 ni cation de subsyst ens.
gordr TP RRer TPt a ey R e 1 e E By Lo of e
shown in Figure. 9 perfarm coznm nunication-rel ated
duakpds mehie corwé}l@é@n GEHET 7 19u D43 ERRS ORBCTRIBRASIALS O
resi dent or on-device functions. Notabl some
micwgpeyiesmonidseaisedberk ayrdiamdtivin aesmlaﬂDgib 72y copdbagppd to carry
be used for both communi cation-related 15 functi ons,
out Siedimciisnesitths inigo@ot@xdr /AR dagkevélaonhimiratibs fincivneMecinding at

a data conmuni cati on network,
least data and voice communications, are performed through the DSP 720 in the transceiver 711.
Other, high-level communication applications, such as a voice communication apﬁlication T24A,
and a data communication application 724B may be stored in the Flash memory 724 for
execution by the microprocessor 738. For example, the voice communication module 724A may
provide a high-level user interface operable to transmit and receive voice calls between the dual-
mode mobile communication device 710 and a plurality of other voice devices via the network

719. Similarly, the data communication module 724B may provide a high-level user interface

operable for sending and receiving data, such as e-mail messages, files, organizer information,
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and devi ce-resident functions such as a cal cul ator or
task list or other PDA type functions. Operating

W@ e om3of t ware used by the m croprocessor 73BCT/€A2003/001976
preferably stored in a persistent store such as Flash
menory 724. In addition to the operating system which

o R P B B ot
724 na i n¢cl ude a plurallt f_high-1eyel
pluralify qfwé}eé dafg HF’Y%%&‘%WC ﬁﬁwléﬁ%‘? IBF lymgde mobilg ¢prgraunication
voi ce conmuni cati on nodul e 724A, a data connunlcatlon
deviaedd () aeconzppBentfranovgaln 20teas deggibv@mgm;ﬂa%% implemented as a
PCT/ CA2003/ 001976 nodul e (not shown), or any ot her
softvtayodiile spdpdpiadtbniodiut @pot2éiintd bee ¢l ths o fenomydul2d724A-724N.
also may include a file systemfor storing data.
These nodul es. are executed by the m croprocessor 738
and provide a high-level interface between a user of

t hghﬁdlﬂf%k &gsoﬁ?é Ll?o ﬁ{? L Mff‘gﬂhgpduap ﬁm‘é‘dg ﬁm@ﬁg c&rﬁﬁumcatlon

o ace I nclu

. hi cal thro
cevidh 353 H R B P2 e B?%@%l@sal %Cﬁ?sa ory (RAM)
the auxiliary 1/0 728, keyboard 732, speaker 734, and
726, ﬁ}l}el}lwh]&ﬁlé/oqtget €49 éu@rygip@@ % sg:}pé 9%73%&?@@%@0732 speaker 734,
dual - rode nobil e comruni cati on devi ce software
micrapipng ¢34.iachert-omgysdulmgicaoms gelsystemnYd0 end anyneleridsal-mode mobile
tenporarily |l oaded into a volatile store, such as RAM
commhdfichtvh deaist elbsofpenadmerlly Neigawdras 742.ecei ved
comuni cation signals nmay al so be tenporarily stored
to RAM 726, before permanent|y 10 witing themto a
flle system | ocated in the persistent store 724. An

sgg{a ﬁf t¥18 ?\B{%k]&t&ﬁg El%'&g np%&ﬂu?e %ﬁﬁ%n&&%&m caBSnﬂé?%%gﬁmctmns

nircation

son i nformati on nma
Wherﬁagq;ﬁaﬁ MBS R o ebon s B 3%9‘3@»&%
appoi ntnents, and task itens. This nodule 724N ma
subsyfterps, $ach avterinerd T2 mdidiwlaydie may bawensi foabeth ﬁowmcémn-related
724A for managi ng phone calls, voice mails, etc., and
functrans, sich@s emtengaz textuinessagdior tlatsanisommyai £ddtd commucdton network,
for managi ng e-mail comruni cati ons

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

Operating system software used by the microprocessor 738 is preferably stored in a
persistent store such as Flash memory 724. In addition to the operating system, which controls all
of the low-level functions of the dual-mode mobile communication device 710, the Flash
memory 724 may include a plurality of high-level software application programs, or modules,

such as a voice communication module 724 A, a data communication module 724B, an organizer
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and other data transm ssions. Alternatively, all of
the functionality of the voice communication nodule
w(Q 264059988 t he data communi cati on nodul e 724B negT/ba2003/001976
integrated into the PIM nodule. 20 The Flash nenory
724 preferably provides a file systemto facilitate

modul%t(ﬁ&%ﬂ@vvﬂ)g of An[y] a)gl@eltr g%pef% g&ﬁﬁ@ mé?@] Gyl - @‘Hgﬁlaﬁpﬁkﬁn&y 724 also

mruni cat i on appllcatlon

des the ece
may HE%I&% s S e R SR gty 28R mighieh SRR AR b Sy mocessor
he -40 WD 2004/ 059938 PCT/ CA2003/001976  voi ce and
738 a%fia@rawée Atihrleva! ingerians aivesn 2 sgx of th dpal-mede mefile communication
wreless network 719. The PIMdata itens are
devicpamslfthe mobie daviael ddid interfacecypiaalydncledes etgraphicabebnznodent provided
updated, via the wreless network 719, with a

througtohe @splant2) gné eit inphit/clap@ coinpomensprovided thiroughseciuailidy /0 728, -
with a host conputer system thereby creating a

keybolid 132! ﬁféal&‘x‘ LY AN 9{1cr@§1§cﬁle'7§§ ”@h@&%@‘ﬂh?tsﬁs%rﬂ“ shific dual-mode
partl CU ar user dual - nbpde nobi 'e” conmuni cati on

mobllg g&%lﬁl%nl%%&)o 1c@|s§f?w9r% a?ﬁwdg&{sym ‘?%gﬁﬁg %g%ﬁl%dther\%ii H‘xa?be

sys acl ng

COr tion device 710.in rface cradl
tempafgily foad %%%Vﬁﬁ%leé@m SN MG B 8 caan Chlweover
nobi | e conmruni cation device 710 to the serial port of
receiviep opppicalai igpalsTRey de hedpmperatily siuedigyR AMs@ 6 peelers parmanently
to enable a user to set 10 preferences through an
writingxhemn tred fideyston lanatedof thepesisegupbtpiedéon, or to
downl oad ot her application nodules 724N for
installation. This wi red downl oad path may be used to
| oad an encryption key onto the dual -node nobile

C QAR ?EH’ LA GRo A7 240t 8 dySh B0 4HRE BB 8RAMIB]-mode mobile
nmet hod than “exchangi ng encryption information via the

commvﬁnép%}igé &e});c% 14( a %érg?nai[glﬁ%gﬂﬁ@{ A7 %\ge@l@’w %%C]jfcgtn o1 r?viding PDA
CO evi ce 710 .t hrough the net

funet oA gHe Lt P?Rg‘fl Sy PP B B tery RS e g N may also
serial port 730, through the short-range

interagbity Bievaice @ﬁl@ﬁglgb}gg{@t Bafuta @24 forpmlég;gg]phone calls, voice mails, etc.,

and may also interact with the data communication module for managing e-mail communications
and other data transmissions. Alternatively, all of the functionality of the voice communication

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

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

includes the ability to send and receive data items, either by itself, or in conjunction with the
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any ot her suitable subsystem 742, and installed by a
user in the Flash nenory 724 or RAM 726. Such

wo b@xiokioBs ty in application installation increrGEEALING/001976
functionality of the dual -node nobile 20 communi cation
device 710 and may provide enhanced on-devi ce

voiecrall G Aira SRR BT TR Caf S Dbt Ron @Ay Tho PIM duta

enabl e electroni¢c commerce functions and ot her such
itemstay pRfiTET ALY SoRBSEly (BREct.oYRrirol SPAuRdatad, Fig thwirelass network
WO 2004/ 059938 PCT/ CA2003/ 001976 dual - node nobil e
719, wihmuniresppiding sk of ¢ata TaBs stiieé or edvecidedivithe thestdempuier system,
710 is operating in a data communi cati on node, a

therebe@eitingth miiogsialysteBoINdASitdnd AXdciIBSSBYE pRtic@avgbr. page
downl oad, will be processed by the transceiver 711 5
and prOV|ded to the mcroprocessor 738, which wll
preferably further process the received signal for

e kxS 1@%‘%@?@ s
with friTF (ésﬁ,gyst nggg oﬁlaﬁ@élg%%gg&e car i Wgcat%ﬁlé %ﬁg&o@ilﬂ an lnterface

732, which is preferabl a conpl ete al phanuneric
cradlméxllb@fa@@pleardw sgtiel pog 7t3ﬁ@f thofpmyods prlle capopmigghon devae 710 to
styles of conplete. al phanuneric keyboards such as the
the sdcrabport dOthDYGRAJStED.Y The sray] j@irs B Obrayugeche udsdio anaplat ube to set

t he dual - node nobil e comuni cation device 710 is

prefetdntédiBfough baaaadalictite ar fiftwaad appYic@fongertd dbwilad b@er application
devi ces 728, which may include a thunbwheel input

modtﬂ@ﬁ”}’ﬂ@} fo?nfs&ﬂ&tma@hmawi‘f&f dftof) é)aﬁl%g}cmed 2y IB%Méncryptlon key

I nput swtch, etc. conposed datd 1tens i nput

onto %he duaISmod m%bltl hec{l]nn% r an%lrQnEe ?Jg) 9/ 11c¥1 is abmore secu;i Tletho% éhan

muni catl on ne ransceil ver

When the dual -.node nobil e commun device 710 is
exchiER A HEIPH IO V1o %Wﬂ?%?&ﬁhﬂ?ﬁ #e. the overall
operation of the dual-npbde nobile comunication device
710

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

electronic commerce functions and other such financial fransactions to be performed using the
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I's substantially simlar to the data node, except that
received signals are preferably be output to the
WG p®wakss3¥34 and voice signals for transm ssi OPCEHCA2003/001976
generated by a m crophone 736. 20 Alternative voice or
audi o PO subsystens, such as a voice nmessage recording
dual—%i&lémbﬁg‘coﬁmﬁmc%cﬁpd&ﬁ:ebwl emented on the dual -mode
conmuni cati on device 710. Al though voice or
audlo S|gnal output is preferably acconplished
rlnarlly t hrough the speaker 734, the display -42 WD
gélo 9938 PC& 003/ 001976, 722 may al so be used to
PR el mafcatics 18 Qnreating @t ety copmanigaiiqn mege, a received
part the duration of a voice call, or other voice
signabauph ped tercmedsageor ravdbaage fownleads mpll b¢ prohessed by the transceiver 711
m croprocessor 738, in conjunction with the voice

and provirtedhiocth¢ infuroproctisice 7agidrliitiewlipgefidbhofusyist@aess the received signal
software, nmay detect the caller identification

for olphOtoBE 8i8PlaPh2228r, hRGAMRY), YPLLAXARH 16REvid: 8. AVuskt of the dual-
on the display 5 722. A short-range connunlcatlons

modSHBBYS L Qatlof d@blﬁ@%ild‘l?ﬁggﬁéj c&%&gmpﬁatg# s, $ (q‘le Las ernglllldgessages

conmuni cat 1 on eVI

o T R A Pl SR P 5
short-ran MAreIess 10 connunlcatlon.nndule such as a
QWIEt L st ﬁ%mwsb Qthcestyles acogmiets alphwwiiesic keyboarsy e o dre known

conmuni cation with simlarly-enabl ed systens and
DVQRAK styde mThalsebsksefl! Bideriimput hethadtialwhéde matplpreominameation device
that " Bluetooth" and 802.11 refer to sets of

710 is ffethiet entanhtansith ayRidliapdRaukilam Ybdedinst 28 Wikich Ay include a
El ectrical and El ectronics Engi neers (IEEE) rel ating

thumb@h¥é1 SR A8viBE h 3aRApadah €& P\%ﬁ{%ﬁ afdhcl 1[1 t%ﬁf?tﬁljr'%{\és The

respectively. 15 Although t |sc osure ein

ST RO N

o IR S8 7 the T1e15, and sueh

When the dual-mode mobile communication device 710 is operating in a voice
communication mode, the overall operation of the dual-mode mobile communication device 710
is substantially similar to the data mode, except that received signals are preferably be output to
the speaker 734 and voice signals for transmission are generated by a microphone 736.
Alternative voice or audio I/O subsystems, such as a voice message recording subsystem, may
also be implemented on the dual-mode mobile communication device 710. Although voice or

audio signal output is preferably accomplished primarily through the speaker 734, the display
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variations are within the scope of the application.

For exanpl e, although XML and a subset of ECMAScri pt
wW@ae@405®a8 i n t he exanpl es provi ded, other | angeemea2msmdo1976

| anguage variants maybe 20 used to define conponent

applications 302. -43 WD 2004/ 059938 PCT/ CA2003/ 001976

T R N S R S oo
. FOLLOWNS, 1. A nethod of interacting with a
voicg ealhQT GIbET YRite @l ripted dgrmationy Fprfsemgleythe aigrpptiocessor 738, in
network, the nethod conprising the steps of. 5
conjpration witghe veiegtregnunethwo moduswd ¢ dperaties tyatdn sifivage, may
conmuni cati on between the service and the device;
detesteheltaligr identt fxapomnisorinatibief daaiatesihy ﬂ@it:&\wnkanﬁ&ﬁ@&?% éh the display
conponent application program including a plurality
722 0f conmponents, a first set of the components having
descriptors expressed in a structured definition
| anguage and a second set of the conponents being
expressed as a series 10 of instructions, the

o e i B ot L bSO B Bt b aaL-mode mobile
execut abl e version of the conponent application
compygigrteR ¢aHei/dbr Fergpxatple, dhevhertrange gomamipipations sublestem 740 may
service; wherein execution of the executable version
inclysleamilcfeaed devie awdbsseqaen cirextshad genpdnenisdrarshot-irage wireless
over the network between the service and the devi ce.

comimiatidih@odEt kot age BNeikotg traodll @brnis02 W eiddiule tb BRvide for
runti me environnment provides an interface for the

comBNBRHEAPY AL VBliBHORndWed HStefnd Brd dRMAL] ?"H%lsg biiflePORE S Y11

and an associ ated operating system o

' c ”» ice..3..1Th t hod di .
apptjteéggtrg l"'t‘lzaltt ﬁng E‘%%\%Ele %Iécll ?‘6? }]fjl%\fér% § SeI’tTSE of SR eﬁf}%ﬁtﬁgﬁa fxva[aﬂé&% Ao e Institute

e runtl

onf i gur for, : . .
of Efecgmalgand%qectromcs Engineers (IEEE), relating to wireless personal area networks and

wireless LANS, respectively.

Although the disclosure herein has been drawn to one or more exemplary systems and |
methods, many variations will be apparent to those knowledgeable in the field, and such
variations are within the scope of the application. For example, although XML and a subset of
ECMAScript are used in the examples provided, éther lallguages and language variants may be

used to define component applications 302.
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I mpl ementing capabilities selected fromthe group

conprising; provide conmmunications for 20 sending a
wmedmosdossressage to the service, provide data Pepan2dy/001976

a user of the device for supplying data content for a

net wor k nmessage associated with the service, provide

e BodhEES Eir FHie SWESEBNE) bihfu SHEXCLIBNE *RopeRTY

WD 2004/ 059938 PCT/ CA2003/ 001976 _services for

OR RRIVILEGE WyClLOBMEDARE REGINED AS EHREQLLOWS:t he
devi ce, and provide an execution environnent for a
pir. ogr andvinrethddanf guergesingoviticosretiaiafingigenpertgta termindl detiee over a
conmponents in the executable version. 4. The method

netwafk HeGhdifod @nirisingt stoR@fei n the runtinme environment
is configured as a 5 portion of the operating system

5 Jecelffe B ?éqpé’é{l n&%off ﬁlﬂs{éggé Rr &t 1ihide E(ﬁﬁﬁlﬂﬁﬁaﬁbﬂ%ﬁiﬁe@h L service
the step of dynam cally generating the conponent
riptors for client application nessages and

mkﬁggé%gggted data from netadata defined for the
seryice. 6. The t hod according to claimb5, wherein
t¥BABS MRS 0y wast ReTWRIkIRERSaRE R CAFRORF gRRligatiopprogram

. _selected fromthe group conprising;, a web service, a

includieaiduelived ppwponeaitda Grsk Hit obths cOMBORAA hagiag dpssEptors expressed in
The nethod according to claim2 further conprising the

a stristhepd définitiod language anditedeaorsiorepalitbnitomponeiithbeifig egiresséd as a series
of conponent definitions, the data conponent for

10 of in6t@fctiBhd) thd doh@bAEH:d B¥ind @nee&ed kRProviddBnERf 4 funBme¥iBfonment of

by the programand a format for the information. 15 8.

the db0Re f@l@%e%ﬁ%ﬁ?gc@&a@& Jefsidl SR %o%ﬁglﬂ?ﬁ?lgcg?ﬁ{e fn?%{%.gjt 5o|ﬁﬁguring

step Including a nessage ¢ nen
et of conponent definitions, the nessage conponent
the@%%”a% §%¥£8P§68?8$ﬁnt of nessages used by the program

to, communi cate_over the network with the service.
wherein execution of the executable version provides for 2 subsequent exchange of

information over the network between the service and the device.

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

3. The method according to claim 2, Wherein the runtime environment is configured for
implementing capabilities selected from the group comprising; provide communications for

20  sending a network message to the service, provide data input by a user of the device for
supplying data content for a network message associated with the service, provide data

presentation in response to a network message associated with the service, provide data storage
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9. The nethod according to claim8, wherein the data
conponent definitions and nessage conponent
waledouosoBHns are platform neutral for accomodedT/ag2@3/001976
variety of different runtinme 20 environnments. 10. The
met hod according to claim8 further conprising the
serv1ﬁs$f§1i mglg%aum%é‘l %8"%%8%%‘%& asﬁ ot 1aetn{o(r) ncs>fe tﬁ %ﬁ %c oélx;g%ldg g:i; execution
for defining the -45 VO 004/059938 PCT/ 3/ 001976
enVlrﬁB%‘é%‘rf%%%mg@Wég é eI PRBH! @%g*ﬁmgnems in the
presented on a user |nterface of the device. 11. The
execpgblagarsecor di ng to claim 10, further conprising the
step of specifying a client type of the device in the
4. rEgueshodwetwdidg torekhiagewhaein picwhiiie gntitoampntas eortigfiredras a
conponent as platform specific for a predefined
portibi!Bf theBp&aig Qeemnt . 5 12. The nethod according to
cl a|n118 further conprising the step of including a

S FERERCRE? SR L AR i
comp Al B n P e it DegRpB e reo e e Gt A dofined
according to claim2 further conprising the step of
ibrﬂ&%@@ﬂﬁ%ng the executable version in native code by a
enpl ate based execution nodel, the nodel enploying a

6. nIim:recth@i actordjpreetd etaim ddwhenmipl the eEviein Rigguarisgclienra-defined service

popul ating with the netadata descriptors of the
select@nfpan €t Soup cuagRing; 4 veb pareide fa daetladeanipical @l D& based CORBA
provided for the plurality of conponents selected from
serviche group conprising; data conponents, nessage
conponents, and presentation conponents. 14. The

7. Iiehlﬁgt 6§ &&th'n{klgtotcpdi |2%Hh&§o§1pﬁglgfﬁle &R 11%1&3%1@ NGt component

ep o popu ng thé prede tenptates w

d fi t .
fhﬁ%e%a%t et PR BRUBTR R T SRR et Bamacon o descrie
npl ates for building the executable version in the
dataﬁa&wém%%the m@grarfh@drﬁe@ﬁw facBe rdemtien cl ai m 2

further conprising the step of executing the
8. eXecwetabd eccording to claim 7 further comprising the step of including a message

component in the first set of component definitions, the message component for deﬁning a
format of messages used by the program to communicate over the network with the service.
9.  Themethod according to claim 8, wherein the data component definitions and message
component definitions are platform neutral for accommodating a variety of different runtime
environments.

10. The method according to claim 8 further comprising the step of including a presentation

component in the first set of components, the presentation component for defining the
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version by a netadata based execution nodel, the nodel
configured for keeping the netadata definitions in

wo b@4msoest ured definition | anguage for parsi nECTHOAR00G/001976
execution. 16. The nethod according to claim2 further
conprising the step of executing the executable 20

appe%’rgrr\ﬁel 3[}} ec}/?n\pégpe% gﬁ)%lté%%gnﬁ%{%gr@r%xaes I%gest!rﬂggde Eal ﬁéer intteprfacrengf:I Bk device.

structured definitjon nguage nodes _during executi on.
’%&F pxgp%qq@thp SEPR §pec1fynl'1lg a client type of

conprising the step of receiving a network -46 WO

the d2004iNGBOBEBesPEIWOA0CBABIROTEVidmedhepyesentaiion geraponsyt as platform
interaction of a user of the conmunication device with

specific Used predifed amemeeheii®@ntcnt.t he net wor k nmessage
containing data entities created by the workfl ow

12. COPMROREMAbI a&OFHGSBRNENNG findhd BEmpSShg thBE@p bAEGIuding a workflow
el ement. 18. The nethod according to claim17, wherein

com]]g,logl%nﬂﬁtﬂ%sregonq%éls@%?m#)&l&x?@ {HGMIEHO\ﬁG&‘g%CQfEHQfOI é@f{'ﬂ g &8068811’1g

e co contal ni n ta entitie
based .on the str cture initi,

ot SRR GG 4 & P13 P ERD B ATl gl Heomponents.

step of sending a response network nessage containing

13. mes @@éthaé@%orcgm%wéﬁlw furfbergamprising fheistsp of exgeuting the eXecutable
response network nessage configured for subsequent

versipn éseitvatcbdrbyof tempbtatessbegecuananaedsl, sheaunedel pmployngeaumber of
of the 10 conmmuni cation device, wherein the nmessage

predei@dded tbEplhes saificaetd Fasagpubing With Sio mehdutedbsciiftomniof terRomponents,
| anguage. 20. The nethod according to claim19,

wheM1Mhe bR dE AR ddEUHIGRs b p?@%@&itt@ldthfa ﬁoﬁfi@lft@@f @ii¥éBents selected from the
conprising; a personal computer, a wireless device, a

ool R o A A

a %ﬁt Vrr\g{hlédva\xnccto?dlgg %chggam i%rtﬁdr c%renrp}tllsmg the step of populating the
predeﬁned templates with metadata defined parameters associated with the metadata descriptors
and using the populated templates for building the executable version in the native code.
15.  The method according to claim 2 further comprising the step of executing the executable
version by a metadata based execution model, the model configured for keeping the metadata
definitions in the structured definition language for parsing during execution.
16.  The method according to claim 2 further comprising the step of executing the executable
version by a metadata based execution model, the model configured for using a native

representation of structured definition language nodes during execution.

17.  The method according to claim 12 further comprising the step of receiving a network
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usi ng an executabl e version of a conponent application
programincluding a plurality of conponents, the
wa@leawi o899 NpPri si ng; a device infrastructure foPCT/CA2003/001976
operating the device including a processor and an
associated nenory for executing the executable
ver.si.on. .20 a_user |nterf ce. coup
messyiipiiay S Petflntng o e Rissr B Rt b B b mteace
devi ce configured for connunlcatlon th the
clemeiit oo peBP %ﬁs%&e&entagn%é%@wf%ﬁﬁ@e%bwe Mforieliquagomponent
coupled to the device infrastructure and confi gured
correfpemding 4 thp@s@0nayiaBFdaeenkCT/ CA2003/ 001976
communi cating with the network; and a runtine
18. erBHermethmidccdrdingao ofadth &t wingeie Keoustwark neksaigh & configured according
execut abl e version for configuring the device as a
to théénbRRe &Ené)tsﬁﬁlt $& bhahing A6 dhitt RAHitTER beIAY ioh WAk tured definition
configured for interaction with a first set of the
gﬁg_ gponents having descriptors expressed in a
ructured definition | anguage and a 5 second set of

ent essed as. ries of ..
0. | nfiernabrbreotinaap ki ?ﬁ LRI #rE obsealing aptoponse
version prOV|des for subseguent exchange of
netWPﬁlfﬂWﬁ%ae.cewaw@rmf%gerdéf%hat@ b thidatt cnfiecss be yespensg petwork
~ the device. 22. The term nal device according to claim
mess2ds configured For tshizsequent presenéation b thewressage duta des vaer interface of the
interface for the executable version to the
comthtuticdtion dalicé, wirfeimthe mes £58 dita ddfdriastied $aadi catiBelstructured definition
operating 10 systemof an infrastructure of the
hng%%gicg. 23. The term nal device according to claim 22,
erein the runtinme environnent is configured for
20. ' ”ﬂlxeerﬂgtﬂ&i %oﬁﬂ%atg a!n’h @Swﬁe%lﬁ% I ‘?é‘léé%%&%%%e group
conpri si ng; for°sen
ntwnkrmsa.etothe er dat.a |
001“15156}%%?1’8‘150@% BRI & S S% y%ﬁ% d%nf f‘%ﬂf'ee\‘f? 8‘?‘{3 desktop
net wor k nmessage associ at ed Mﬁth the service, provide
termigpgk 4

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

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

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

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

-A47 -



10

16

20

15 presentation in response to a network nessage
associated with the service, provide data storage
W@ eonios®ss f or mai ntaining |ocal client data i nPer/cazmBH01976
of the device, and provi de an execution environment
for a progranmm ng | anguage for coordinating operation
of the conponents in the executable version. 24. The
combRhithingd willeiecaetvaskamdi ng to claim 22, wherein the
runtime environnment is 20 configured as a portion of

t DRIPRR AL RInSY HrefbrdédRting BRchiRin B exd@Mh1E version for configuring
according to claim22, wherein the conponent

' ' . L ) .
s SR RERER P8 cAOHL 68 L BONGHAIE Byl
S Moy S SR80S LT, SRR B B e o

25, wherein the service is a generic_ schema- defined
secon@ setiof gheopweneds baiegexpiessagras GFeEes b EsEReitpnsa web

service, a database service, and a IDL based CORBA

sehwemehe Bxe@iftionldfeh¢ erecitalEe veisioh peovades dordi subseoernt kathange of

22 further conprising a data conponent in the first

infofBAtiodfoveOp Qe Btk the Sice hltethéladacec onponent  f or
defining information to describe data entities used

22. BY 1RGP0 Pé\gaeaﬁgoﬁm%% BBim b O witeRgn :ﬂﬁfr&[’tﬁ?éu %r?/ﬂgrrxﬁgm provides an

The term na evi ce according to claim 27

e B A% RO SR80l b Bt olaap Bl bines cpesng
defining a format of nessages 10 used by the program

systey of GiriRisEattEreRf & ¢ enet work with the service. 29.
The term nal device according to claim28, wherein the

23. datThe componh deiticahstording to akirard, Whrsds fgeudipnpetyannment is
definitions are platformneutral for accomodating a

configuredfoy impleniefitirer@pbilitiesnticored &omi thogmemtenprising; provide

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

24.  The terminal device according to claim 22, wherein the runtime environment is
configured as a portion of the operating system.

25. The terminal device according to claim 22, wherein the component descriptors are

dynamically generated for client application messages and associated data from metadata defined
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30. The term nal device according to claim28 further
conprising a presentation conponent 15 in the first
W@ ed04089980nponent s, the presentati on conmponent PEDICA2003/001976

defining the appearance of the conponent application
program as presented on a user interface of the

f tdeV|ce 31. The term nal device according to claim 30,

or REYFEMS®h a client type of the device specified in the
re uest network nmessage OVIde for_ the presentation

Faxnalgsviep arEHNS @pfi?émf% c 13{31“& © i??\é‘&"e%‘slarféﬂenc schema-

runtlne environment. 20 32. The term nal device

defingd sovide pedtal fomiti Souf canvisingc dwish sgisg aadaiabakef devige, and a IDL
conmponent in the second set of conponents, the

base®QORMAE Owerciosrponent for defini ng processing that occurs

- when an action is to be perfornmed as specified by one

27. of Therhibhitey R he Rt diEORIBMISturthd LoMB SR04 /105 %%ﬁonent in the
PCT/ CA2003/ 001976 33 The term nal device according

first 5 of !:o%ﬂ'gnggt d‘egﬁ"u%gé iexshh J: ?ﬁp%gelﬁ f&edyﬁ i) % 1@) ‘éﬁ%nrto descrlbe data

execut 1on execu

ve code, nunber of
entits? uirdey oG %@@ﬁ%ﬁﬁr@}ﬁ%ﬁy ﬁ%opul ating with
the netadata descriptors _of the conponents, wherein
28. t hEhgeapiat] desige peqopling Bsclamel Bl gempiigng e pesssage component in
plurality of conmponents selected fromthe 5 group
the foginprifsomgonaa definsiompothe nessagereuspmentdonpaimarg sformridf messages
presentati on conponents. 34. The term nal device
useddSaRd fo @t t6 cmaiuiicd?, ovehiBe atthotihwitp trdefvideed
tenplates are populated wth netadata defined

29. PATRIRIAHS ASRLGL&EH: W &1Bnt 1 wikl-R0@L @atg% ?brp:hp('iecﬁmtlons and
usi ng the popul at ed %enp l'ates for building

messtedxg g&ﬁn}quﬂlel te&éﬁéifogg %118 :} Cf‘ft%gm?%ﬁt@{ g(?r%ggtgmp%?ait%gg%anety of different
g@u15|qg a netadata based execution 10 nodel for
runtig YEPHE Y he execut abl e version, the nodel configured
for keeplng t he net adat a deflnltlons in the
30. st Fheteupzal ¢aiceredrding farlaadelurtber gaPERing adugsepfgtion component

execution. 36. The term nal device according to claim
in th Zirdt wettaf eompareptsi i peesantaenadatpandh sedefmeg titd appearance of the

component application program as presented on a user interface of the device.

31.  The terminal device according to claim 30, wherein a client type of the device specified in
the request network message provides for the presentation component as platform specific for a
predefined runtime environment.

32.  The terminal device according to claim 30 ﬁlrthc;,r comprising a workflow component in
the second set of components, the workflow component for defining pr.ocessing that occurs when

an action is to be performed as specified by one of the first set of components.
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nodel for executing the executable version, the nodel
configured for using a native representation of
wareossed definition | anguage nodes during eRET/UAR@®A/N01976

15 37. The term nal device according to claim 32,

wherein the executable version is configured for

sendi ng .a_network nessage,initiq}ed by . i.nteraction of .
33. a Hpsdegnal dREcGPERAP CHIm 24 Suther FompisgaicRPiifditped execution

the network nmessage containing data entities created
moddhjortekecuting Kicleaveutabdmyassiemin nabre exisod megel amptlépangmapmber of

interface elenent. 38. The term nal device according
preddfded te@iplat& confih@ee fod popdatigtwids the messiagelck@ipaands theic@eponents,

20 according to the nessage conponent for containing

wher%iﬁ ‘?hed;ﬁ%&ﬁ%g% &Eﬂ?ﬁ&%ﬁﬁvﬂ@d f&@h&ﬁlﬁl‘dﬁ{ytﬁf%&np&%{s%iéfe&t@@ from the

anguage. e termnal device according to claim

s ekl S AR TGS, oy UL e,
TR L NN, LN L R L.

message configured for subsequent presentation of the
popu emglafaa geﬁ@dwg@met@rmsmeé%ww thepaeteriats degriptors using the

wherein the nessage data is formatted based on the
popukteditenplaed fetdfuilding itierexetwadeagson & hOnatifeeotier ni nal

devi ce according to claim 39, wherein the device is

35. sefieat@dniirdetict AR o8l cle@TRInShad gomprifies §ARAKata based execution
conmputer, a wireless device, a PDA, a self-service

modé?if&séieotﬁ?g 118 s ﬁﬂ@yerEi@ﬁ,'ﬁu@fﬁbﬂel%én%gﬁr&pﬁp L BnaREOYERMta
product for configuring-a term nal device for

deﬁngtllngng gl%te s gtgm?r\ég rdei%liﬁpnel%arvx\%{a e %r&aglsﬁlﬁ%pgggie%@&&d

ervice using an executa versli o o conponent
application 10 i n%lr“lljdi ng.a plurality of. conpo engs, gy

36. ¢ NEIERHE VI SPGB A BT CEPRGSRS S B gpicd execution
readabl e nmedi um ) ' ,

model for executing the executable version, the model configured for using a native

representation of structured definition langunage nodes during execution.

37.  The terminal device according to claim 32, wherein the executable version is configured

for sending a network message initiated by interaction of a user of the device with a user

interface element, the network message containing data éntities created by the workflow

component corresponding to the user interface element.

38.  The terminal device according to claim 37, wherein the network message is configured

according to the message component for containing the data entities based on the structured

definition language.

39.  The terminal device according to claim 38, wherein the executable version is configured
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a runtinme environnment nodul e stored on the conputer

readabl e nedi um for coordinating execution of the
wex@es®Bs e version for configuring the devi cePE@ECaA2003/001976

client of the service, the runtinme environnment

configured for interaction with a first set of the

nent s _havin escrl
for e A TP R BT at%éﬁéf{gafﬁ%x Yo i %5918 of 4 thg lapygitis, the
conponents bei ng_expr as a serjes
respOTRG RTETH BRSAEE AREF B qﬁée@w@m PrgtPnEsfiop ﬂ%tha REERER Hita on a user
versi on provides for a subsequent exchange of
interfang of theteder, athereint the mvstagp AKa rdfburatied bawd o thd srctrad definition
the device. 42. A server configured for providing a
langgbema- based service for interacting with a term na
20 device over a network, the server conprising: a

40. NeTNOEKnin Rt %8 6ok @hg tRE/MVINGharenBBls 8&licd 18 kYL from the group
nmessage to establish communi cation between the

com e B B el S b P ¢ Tt prolegiyma a deskiop

co§pled to the network interface for sending in
term3sponse  to the request network nessage, the

conponent application p rograrnlncludln%‘F plurality of
41. cofyserentcs program pduddor pigHBEAIrHYRE glcshg\l; infgpacting over a

descriptors expressed in a structured definition
netwodnwyiila g eclent-lessbwovice watg afextdwabioygyepeof scdviongnt application

expressed as a series of instructions, the 5
inch@oipRoslentis, dfeoig ot H@%ﬁl@uﬁ‘eﬂprogfaﬁﬂprsﬂm taapitiyyng

runtine envi ronnent of the device to produce an

exeahh Al S d4sfeshRf the conponent application
program confi guring the device as a client of the

S§ jr’u\ﬁ!uga% en c?l{n?én@ %)ciSféLé olréf%fbnot h &ﬁﬁ %&%‘éﬁa@?lﬁfzd Lﬁ'ﬁ ?dr%@mdmatmg

se uen exc orma

ver e net k bet ween the.servi.ce and g ..
exe%%{ t'ﬂsz\e%e@fl RPlsaie R e %onélghrﬁl?ggtﬁ}ﬁ SR PR T e e
over a network with a schena-based service _
runtime environment configured for interaction with a first set of the components having

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

being expressed as a series of instructions;

wherein the execution of the executable version provides for a subsequent exchange of
information over the network between the service and the device.
42. A server configured for providing a schema-based service for interacting with a terminal
device over a network, the server comprising:

a network interface for receiving a request network message to establish communication

between the service and the device;
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usi ng an executabl e version of a conponent application

programincluding a plurality of conponents, the
wa@leawios996ONpPri si ng; an i nfrastructure nmeans f oPCT/CA2003/001976

operating the device to execute the executable

version; a user interface neans coupled to the

a%gﬁxﬁﬁxggnlﬂ eé?gfcgn Bgraﬁl%{lﬁlgéj{oetﬂe LQ%vof Ellllfggi’taléerci?; E&ng}éresponse

cut version; a networ
d.to.the dev ce |nfra cture and confi gur .
to o st B  EomPuea rel iR Pritt SRR ety of
nmeans for coordi nating execution, of the executable

comppRes Griirpiget fdht FymramAYs hetane dpscrniers g¥pigssed entirugturqdyefinition
service, the runtinme neans configured for interaction

languap¢ indea Jecomst ses ef tho tompanents being axwressed as hawvienef instructions, the
descriptors expressed in a structured definition

compoB&gsIBgng adtigaregddoomdvisiohing by b hentegygeieithent beitedevice to
expressed as a series of instructions; wherein the

% bR HrAdnent\“LShBda8 0 i d
o XSE LSS 5, SR 00 I B i

Cﬁ%? /001976 information over the network
dwnggiﬁ%en ? e service and the device. 5 10 -53

wherein execution of the executable version provides for a subsequent exchange of
information over the network between the service and the device. |
43. A terminal device configured for interacting over a network with a schema-based service
using an executable version of a component application program including a plurality of
components, the device comprising;

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

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

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

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

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