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SYSTEM AND METHCD FOR BUI LDI NG AND EXECUTI ON OF

PLATFORM NEUTRAL GENERI C SERVI CES' CLI ENT APPLI CATI ONS

5 BACKGROUND Thi s application relates generally to

conmuni cation of services over a network to a devi ce.

There is_a _continual ly increasing nunber of term na

devi ces SRSTEM ANBMETHGIN FOR HYB, PENG/ANDBESTICRASE

wi t h REATFORM-SBHTRAL SENIER K2 SERVICHS2 CLIFNITSAPRLICATIONS
conputers, self service 10 ki osks and two-way pagers.

Sof tware applications which rimon these ‘devices

increase their utility. For exanple, a nobile phone

may_i ncl ude an application which retrieves the weat her

§ orBACKBROUMD cities, or a FDA may include an
application that allows a user to shop for groceries.

These s&bif wabatenspptereaniradiydo coamkenisaiva ot sayizesafvertahetwork to a device,
connectivity to a network in order to provide tinely

and useful services-to users. However, due to the
restricted resources of sone devices, and 15 the

conpl extHEP bt cogidmpldparessing mmber of tryninal devides tabstoday, shdtess mobile

de¥bcgs, ggvelppinq software applications for a
valTersedf L asy i waclssy pammaicationicapphilitiss.perspmil computers, self service

ol 1 fB5gaNnsum n task. Currently, -devices are configured

to CoO T APEPRRFE 1 ofERe Zebicpfipns hich re g ithobsrewipss rtcrease their
baaﬁ$¥ﬁrowsers an%{g; natiye applications. Browsers

have ¥ hE AU JgRiegppons @ pclfeaseapication 5vhich getrnyes g veeather for a
0 I -platformbasis for a variety of different :

e s ORE,  R Do mifde aiati ot alcm s frstprpigeweris

( i ni.ti.ons.in M) _fromthe Web Service,
B0 0RE L Blica R s Ppllaee hE bt sttty Y sk Bgrdento provide

t further _di sadyant age of Browsers is
t PRl Bl ol L DT PR e S R oo Esaougier s vices, and

b B EHSS: ool Lgations have the -1
R B ERR R P D B b BT b iy

20

obpfirMicReroP) AEOL el LoV di a_ relatively
optim zed appl ifgg?aleg{ﬁgﬁ F%ag%é‘% i agg%ﬂe'ﬁ?ﬁ‘i“i"??emk'
envi ronment. However, native

Currently, devices are configured to communicate with Web Services through Int-emetf
based Browsers and/or native applications, Browsers have the advantagé: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 fusther disadvantage of Browsers is that the

screens are rendered at runtime, which can be resource intensive. Native applications have the
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appl i cations have di sadvantages of not being platform
i ndependent, thereby necessitating the devel opnent

mul ti pl e versions of the sane application, as well as
being relatively large in size, 5 thereby taxing the

o Bvte? BOMIrE G5 Bhed PRI Gt PR Goaer g Brggiding o
ot ey BB pleon oodb B S i Bororagh Fospico Retve

b R BBont BBV g R0l of o B b iROEDn S reroy e cbimg e
TheleRbrheh GRS ST b Rlca e i BRI i by e i sz,
D ey Bhing A BRG0Pl S BT B en VeI nisd

o S 8 oo MY o G L PP B SR code
Vahk®fNoplidatiof TEMIL & B AR YORGPHb S a8 EA rup on clint devices

undesi rably consune too e resou

Br a6 aSwidHaBletd b ri el chrttoh@bhtd i

di sadvant age g? requesting pagas 53%?%@%56§@¥ﬁfﬁﬁgﬁgm“°f
i NdevidEMsdurdecoOm a Web Service, which hinders the

persi stence of data contained in the screens. A

wofurther di safwariadl Alnmdak BNGRESheen hbdke JJBEP%E&%L% application

16

20

are rendered at runtinme, which can be resou

| neosficriment to blevlidie/? nfialelaCiRist QB oBhSatdve Hbe] aiAAIRLE.

of current application prograns 20 which have

di sadvant ages of not being platformindependent,

t hereby necessitating the developrent multiple:
veBdMMARYof the same application, as well as being
relatively large in size, thereby taxing the nenory

r esour Suzenbipplitationdeograes. areGonidagtitye tb Ge fidloh Sltnts having a wide variety
application programs, a -2 system of building and

>0k Biimp enviprnditss aul pandeirablyeroasuine toaieler ddeiktd R&ices. Browsers
services through conponent applications is provided.

TIHE 38 gRplisttion eropreingle hayo arpiswiemitaga plirkqueing papss (Wrbeaefinitions in
"HTML) from a Web Service, which hinders the persistence of data contained in the screens. A
further disadvantage of Browsers is that the screens are rendered at nmtime, which can be
resource intepsive. Native applications are a further example of current application programs

which have disadvantages of not being platform independent, thereby necessitating the

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

theraby‘taxing the memory resources of the device. Cohtrary to current application programs, a
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execute on the devices, which communicate with network
service via a network such as the Internet. The -
conmponent applications conprise one or nore data
conmponents, presentation 5 conponents, and/or nessage
conponents, which are witten in a structured ]
defPHR PioMiingaad sgreuting platforgaestiof scmerifechems definsdsotiess through
applications, can further _conprise workfl ow conmponents
whi P ERpliatignsis prpEded, he Seen CRPTSRs somaroaept appliggtipystvdich
in a subset of ECMAScript, and, in certaim
iwﬁf‘@ﬁﬁﬁPﬁFﬂa‘ﬁ% wigh cqpmygicale wth ety ork sarcekia 2 Retpsk sugh as the
net.hod bui l di n onponent. applications is also ,
pr %}Ffa%gfheﬁ%m’ﬁ%’f %aﬁwe GOnE PR ggta eqmpopsnfoprepgRtarion
onponent.s reating 10 presentatiqQn conponents,_ and
1 SRR R e R B BB "t e Wi o 1Rt A4otn loguge
an e .canponents can .be witten in a structured
o PullEE 209 oo BREASR iR ol bt Fofistn ki opoonens
co ' .1 Vi ther the data, pr.ese i,.Qn. and. .
o obleh 8558l el oF QUGLRRE b B R R KA i 2, i oo
I Nibisfehiafdl . ' . a subsef
of EER RSl ik A UBUAR SRRk AR B in o es
schpiBnoehd A8 ' 0] .ce. over a .
et RSB B DR Bl B8 A of R o, crvaing

10 St §Bent@fon rc@:ﬁfdnyﬂtsr,] %d%réﬂ%%%%{%gﬁf% ThE 334 ?&Jm&ﬁo , ?%demcssage

est abl i shing comuni cation e service an

d edbinfp6rents S He Wittkkn & m%eﬁxﬁt%ntlﬁguaﬁgmgst)‘lﬂg%}m FolSthod further

message a conponent application prégramincluding a

Pl démplidet Win@kogeh@MRAAR YrSentioh, ahSlesSHE o@lﬁpoﬁ% with workflow

conmponent s havi ng descriptors expressed in a

S tdotiPériente ehrifl@f ih Bboip@iy 121dudeR RO AGRTNRSEB: 3 8 8R4 oBBEMRE cript.

t he conponents’ bei ng expressed as a series of

instructions, the conponents being configured for

provi sioning by a runtinme environnent of the device to
15 pr oducs nathod kfigtbaink itk @ kdhbiRfdebihed SRice BVPRAGRAL device over a’

application program configuring the device as a -3 :

c lngt@otk ipfrotifie hewiny Themetidienmpivectheseps bP Feceiling BRquest network

execut abl e version provides fora subsequent exchange

ofnepsagedpimateblizhing varmunfrationdtwernkthdretwue anl thdd=viersuidig in response

and t he devi ce. '

to the request network message a corponent application program including a plurality of

components, a first st of {he components having descriptors expressed in a structured definition
20 language and a second sef of the components being expressed as a series of instructions, the -
- components being configured for provisicning 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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A term nal device configured for interacting over a
network with a schema based service 5 using an
execut abl e version of a conmponent application program
including a plurality of. conponents is further

~disc] osed.” The device conprises; a device -~
i nf ligaiof ie pavies; Whreingrerution ofghetcrnsutable varten Hrovides & mepbsequent
processor and an associ ated nenory for executing the

[ Y I

ex eEhAa% of jesmatiop qver the nefwark betpesa tieserice ndthadeviend t he

devi ce infrastructure having an input device and an

out put device configured for comrunication wth the
execut abl e, version; __A network connection interface 10
coupl et i FBnpldeviersoniisred fr infeacting oy efadietiierk Wil schpmadaped service
gor ponnunigg%in with the network; and a runtine

2 n\FPEHHERTAEP IS Fertigh Pl cARPIRATR, 2RPREALIOR program fnclufiag a plurality of
execut abl e eEsio fqr_configuring the device as a )

cl iSCRRCREHS 1f fEtog we, T‘F’ﬁig"’ PIHES: & ASKice dpiipeifpture for operating the
cog&h%uaﬁg for interaction.with a first set of the

conpone hlﬁg‘yfoﬁ:asod ia afﬂ)%"’ft? S SRS e the executable version; a
¢ S R I o i B BB et an Sttt device

ing;k jons: wherein.the ex tion 15 of the .. .

execu F"g%i f‘ér CaPLrEHOR MY F]lﬂ 5’%”?% a1 mé?ﬂb%’?%‘ffé‘fﬁ“@??ﬁ?f‘dﬁtﬁga“

- 4a0f ] ) . rk,.between the.service

10" kRO TR LAG. Sl ShBEy o BB S ki s
copté [ t ] . [ f i nteracting.over. a.
OB Rl T 560 e LUL RS Sl e

: Ic [0 | & o | .o ion with a
_ex@&idt ahl g 4 F L Bl eeni@iRA ﬂ%%ﬂggﬁ%é k 981&%9 opLiith a first

including a plurality components 1s rov

- Thet @eERUhFIneRE &an@%s@ﬁ;ﬁgy%ré&gmrai sitctured ﬁ[ﬁgg@?ﬁﬁge% and a

readabl e nedium a runt’l nme énvironnent nodu

ONeetdA@ sek Qﬂﬂéﬂoﬁiﬁoﬁeﬁ@@ﬁm &gmm&lé@brfeg 51; 15&‘&5&5%1 k38 e execution

execution of the execufable version for configuring
15 t hof i @xdebigbiePerdon privides t8 B bubQbudnh & cRBE M reRormbfie: dviitid dBvork
envi ronment confi-gured for interaction wth a first
s dictwatn thh@rvice@AP@BeRLs. havi ng descriptors expressed in
a structured definition |anguage and a second set of
. the conponents being expressed as a series of
i nstructions; wherein the execution of the
A computer program product for configuring 2 terminal device for interacting over a

network with a schema-based service using an executable version of a component application
20 . including a plurality of components is also provided. The computer program product compiises:
@ computer readable medium; a runtime environment module stored on the computer readable

medium for cpordinaﬁﬁg execution of the executable version for @nﬁguring the device asa
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execut abl e version provides for a subsequent exchange
of information over the network between 5 the service
and the device. In addition, a server configured for
provi ding a schema-based service for interacting with
a termnal device over a network is disclosed. The
ser SRt of B pTYIes the ruptie enyspament cppfiepigd for rgractionswigh a fiisf get af the
request neémork nessage to _establish comruni cation
bet WEBRPER B AGTERIOE REprestrd MAFTERiRyPedemitonlanayagsapg 2 seoond set of
application program coupled tg the network interface
f or Jh%%wa’%eafs PR PREFEhEE S5 PHETPEgte ¥horria fhggreeution of the
nmessa t he conmponent |ication pragramincludin
ol UPETIEY VEFoR BRI e aotsup Pebaes mipmeis QYo RrERcbetmeon
avi ng descriptors expressed in a structured -

%ef%gg?Tgﬁm{%ﬁéﬁ%%e and a second set of the conponents

- being expressed as a series of instructions, the
conponents being configured for provisioning by a
runting T f the 15 Lce 1 oduce a N
executa gﬁdgﬂ,d\]/l’e?%ﬁ%ﬁ&)g@’ufeﬁ gc_’r & f)or?pdglg\é ﬁct%c%l"b %Flg{:sg{vlms Eor ileracting with a

p r Q%ﬁlm &&Eé 6‘&% I{E%I'IE Q ﬁlSCl&g&/ I ﬁltg ﬁ%r %n@EFegﬁ ne&frorﬁ igj%laf%ce for

Servi ce; erei n execution of e exe .e vers

Pr QutbivRg a I’eﬂﬁesﬂ)e‘wﬁ:ﬂgﬁgsgagﬁ ﬁ:eﬁ%ﬁm&%ﬁsﬁog @%rﬁrgéﬁgi&e' slglgice and the

over the network betwe € service an evl ce.

100 € B coflpVhhCphRAfidnPeRth doffled t@f:hg 5&%%1‘1( BB Efor @nding in

network with a schema-based servi usi ng an

 eX eptngdib the YE St RUAVARE mes sgge,rﬁm&lpasneﬁrapmc&ﬁﬁ; pRBraR iR
i ncluding aplurality of conponents. .is-,also
di prtaG6edcompPoRentiolibi@etGPIHB bdnfRBontsdBvihd Heb AP loFs bk rtis in a
nmeans for operating the device to execute the
eX etidtudd ldefinittin JinQitige 1dUSEond Bt FieEBpINBA eI ERUREEM ab Dseries of
the infrastructure neans configured for -5
C oimstiirtiea} thoddnipbiichts béify @uBRH diipRvisRnm} By rudtifednWidnlhent of the
interface coupled to the device infrastructure and

15 C odevicg trpeaiiufomm ce@mable vedsn dithe wbihfonérdt @pplieiieR psgrad Behiguring the
runtime nmeans for coordinating execution of the
ex&wvise add ocient of i gavidepwhearadméxegutivm ofghet diecutdb vegommovdes for a
client of the service, the runtime means configured

~ f ombienuent exciehgarowifirimationfover die newiorkdktwebrethe @menadihs device.
havi ng descriptors expressed in a .

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

the executable version; a user interface. means coupled to the infrastructure means configured for
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5 structured definition |anguage and a second set of
t he conponents bei ng expressed as a series of

i nstructions; wherein the execution of the executable
version provides for a subsequent exchange of

i nfformati on over the network between the service and

the %%%hO%mﬁﬁme@@smwmommﬁ@ ORA GBS deTiremGastuctire

and features Wil | beconme nore aegarent in the

f ol Loy pogigisating; Wit e netAtkyARdch TynEme mesARsafof goordinating
made to. th ended draw ngs wherein: elis a
MR R R A AR AR A g —
bl ock di agram of a generic term nal device of Figure -
D O B AEAR S e e sk Skt CCEEOmRRg i srescding
% &EM%mgd Ihf deV| of FH%ure 2; ure 4 is a

i ag B Bﬁ%’ﬂ?d 'rf’ﬁltqed’a’??‘lﬁ‘ﬁl PeERg capFrsed as a series of

“m are esentatlye appllcatlon
pac ag| ng “an F’feﬁ EXFoBRPIE FrEsiQnpEYVIes 015 subseqpigRtexchange of
bIS nodel. of .a client runtinme of the

deV| ce o u?rée %?g’egemgeaﬁdfqeg%‘ﬁart
|IIustratlng a met hod of buil ding the wirel ess
conmponent application of Figure 4; Figure 6 is a
flomchart of a nethod for conmunicating between the
device and a schema -6 defined service of Figure 1;

10Fi EF DESCRYPrION oAl bRAWANBRD of inplenenting the
co%%%ﬁEﬁThEEﬁTTﬁﬁrrﬁﬁﬁﬁﬂ777ﬂﬁ—bf Figure 4; Figure 8

shows arhedéiahd\@ifier @4RARAL BESIARO L ?l‘%lﬂﬁﬂgﬂhb‘ﬁg &J(ga?led description
conponent application 5 program igure 4 )
which reference is made to the appended ngs wherein:

Figure 1 is a block diagram of a network system;

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

20

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

Figure 4 is a block diagram of a component application pr'égram of Figure 2;

Figure 4a shows a representative application packaging and hosting model for the system
of F; igu;‘e. 1;

Figure 4b is 2 model of a client runtime of the device of Figure 1;

Figure 5 is a flowchart iflustraﬁng amethod of building the wireless component
application of Figure 4; A

l_"igure 6 is a flowchart of a method‘ for communicating between the device and a schema
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Figure 9 is a block diagramof a further exanple of

the device of Figure 1. DESCRIPTION Network System 10
Referring to Figure 1, a network system 10 conprises a
plurality of generic term nal devices 100 for

interactjng with gne or nore generic schema defined

ser vi cedepred et Bwa s net work server 106, via a

coupl ed W de Area Netwprk 104 such as but not .

i m ¢ el T3S 0w 4 RIS et P GRRRF (e F-apepfgPPcation program
devi ces %90 can be such as but not limted to persona
conput el 8E8™ wi rel ess devi ces 101, PDAs,

sel f-serwvic iosks and the |ljke.. The generic 15 ..

Servi cod e e g e ST e gpronent spplication
ervi ces_and/ Qr. ot her . servi ces such as but not

?i m t ed Pf"é“‘é‘cﬂﬁ‘%’?‘é’baﬁ%es, | DL- based CORBA and- RMJI | OP

Syst ens ; 2E RECs d

v Do R VARRAS et G BTt o L o
have a gateway server 112 for connecting the desktop
termnals 116 via a Local Area Network (LAN) 114 to

t hepesekip§iod-06. Further, the system 10 an al so have a
Wi r'éel ess network 102 for connecting the 20.-wrel ess
deViigRorkkQdeh© the WAN 104. It is recognized that

ot her devices and conputers (not .shown) could be

1connect Rekedify th REwe P RRIYiEHsid? B0 Rl g pl\ﬁ%My%@é&u@&%lxminal

assOciated netmorks other t han as ;homn In Flgure
Theie@eR ®60 for hekPinh ¥ith SR\ 585 fét@:ﬁe sobriAde B s GildspRvialdby a

and -7 personal conputers 116 are hereafter referred
t 0 navofihervelaué, 6RS cdipRd fade ABENSRE®R (WRANT § (IRLENGE bittnot 1R to the
services are selected for the follow ng description of
t hentayat Tissd@neric @iminhlQe el €000kn bédubits binbimitdl WpsRbral
it is recognized that other generic schema defined
Seruhmeess Noplittideaievisashot, PDA, eelf-fepiice idveks\WaDthS BV ITBE Generic
if desired. Further, the networks 102, 104, 112 of the
155y s¢reimas pdvided iyl the sawerad taribe Beb Satiesstatdlortothef®rvida€such as but not
network 104, for the sake of sinplicity.
limited to SQL Databases, IDL-based CORBA. and RMI/IOP gystems, Legacy Databases, J2EE,

SAP RFCs, and COM/DCOM components. Further, the system 10 can also have a gateway
server 112 for con;ét;ting the deskfop 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 comnecting the

20 wireless devices 101 to the WAN 104. Kt is recognized that other devices and computers {not
.ghown) could be connected to the web server 106 via the WAN 104 and associa.lted networks

other than as shown in Figure 1. The generic terminal devices 100, wireless devices 101 and

-7 -




E

Referring again to Figure 1, the devices 100 transmt
and recei ve requests/response nessages 105,
respectively, when in comunication with the web
services of the server 106. The devices 100 can

-operate as web clients of the web services by using

t he PPERRHCOPEN RIS aredercalon rsmeikio exthel @Sicesr 00 foe the eicuDmplicity.
nes&gﬂe header information and associ ated data
cont" &R 5ETVIFeS ATe selscipgir dherfeligwing despriptiomol thesystem i 0) dpr tHeasks o Ff
pricin%.aga availability froman on-1line nerchant.
The SRR it 1s respenizedihpf othergiencaic ssheine dafinkd sarvivks cotild be
client. a i cation prograns 302 (see Figure 2) on the
gﬁﬁ“&%tqj?fé'ﬂr: WROPPIIES: 1 dstredn Frthsgs the peterokh 02,1 046112 sithe system 10

€etwﬁ%gﬁ 04 in order-to provide utility to users of

he" €O T RedbiFras toyanthemstlvonk @4, fories sekesnf sippkcity05 sent
between the 15 communi cati on devices 100 and the web
service could traverse a nmessage-map service (not
shown) i.ch converts the gessa es 105 between the

di £ ering ToeRETRO i e fransmit prybreceii abandsts/respdnse

seryi tisfying the approprjate )

 caheags pleghB el comuion ik feeterieer otmenenios
20 [ w th an_application server 110 through
varT eGP ol ARl e Wi s bitsing s eappespouse

e ; ot
e P e b s RAS e o T rosed e ot o -

15

20

~devices -100. It is further recogniz

L G B T,
Rt 608, SO Sy Sty 10
st PO OB S S0
o ek LT, A B Uk i
cpPhmosonsn oo i e B LN B

melsmay eBicH Gfvatis thelrt@sagdd Qb‘%%&&émfg%&g[‘%ﬁ%%tu#‘& bta glg devices 100

e VI C

1 6@ thawmeb service.

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

application programs 302 (see Figure 2) once provisioned on the devices 100. The application
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conmuni cate with one or nore web servers 106 and

associ ated application servers 110 via the networks

104. It is:also recognized that the devices 100 coul d

be directly coupled to the application servers 110,

t her eby bypassing the web servers 106, if desired. 10
Ser ¥&YT BAGRY B9 the el ervargl0F epfimiagsysueh that thefwesb waeyer 106 can be
server, 106 provides information nessages 105 which are

us efPBfertdieuRspliobthe arpBptipe g O.pFisgpelivation omerme 802 of the device

' Flgureaﬁkeon the devices 100. Alternativety, or

addi 4jcghise thp Busipets logisaf the anpbertipsrriee i@ isipilanytg calling arkegiod on an

infqor.mati on messages 1Q5 provided by 15 the client
appﬁ(’)‘}‘%é’i ’oéLPCBP ot Brecoginzed didbs Aliskt aEf)riw%tﬁep@mée%cage@,

client application

B r ot e Tk by melociog PEEE |1 Brovuhies pemaees 105 va
el 8 gy ik Qedio, P eibircomrion Mt deIgn pon

(BT R oy o Vi Ser Lq%:%l RO orsen R D v
i UDDI ) j ' .eq] )
o RRE R A et s e e oo el e

deg' £5 in xposed over th etwark 104
il W o1 OSIRDy BYRRBE e MUTLeriet 0B RS 1 %

1000j ect Access Protocol (SOAP). In sone

i mpl ementations, SOAP is a specification that defines

t h@ererl Bnvir@isi® fOr the messages 105, -9 including a
wel | -formed XML fragnent encl osed in SOAP el enents.

et oSS Rl AT RO o

data as XM. and how to u

Catbides b FRRGR: StRn QR0 ( S _
i npl err)\(snt ngéﬁs]tﬁyl g@%}sﬁg %t(%%nﬁsﬁﬁgg?ﬁ%v%%%gar g%ﬁ e‘gjtwely’ or

Mema4gEon | AOwaRIval 106 REly fcbid h@ e %efiﬁfﬂﬁx{aﬁ&nnesﬁﬁgs lbﬁfm ided by
paranmeters to pass to the 5 function, 1s sent fro the

15 | thetlienttigpticatton bEgramd BOL dxBited 8h M@ eviddP1008r YERSmUREs on behalf of

20

response nessage 105
client application programs 302 executed on the devices 100. The web service can be defined as

a software service of the web éerver 106, which can implement an interface such as expressed
using Web Services Desctiptiozi Language (WSDL) registered in Universal Discovery
Description and Integration (UDDI) in a web services registry, and can communicate through
messages 105 with client devices 100 by being eXpoéed over the network 104 throughan -
appropriate profocol such as the Simple Object Ac-:cess Protocol (SOAP). In some

iyl_piementations, SOAP is a specification that defines the XMI. format for the messages 105;
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with the results of the executed function. SCOAP al so
supports docunent style applications where the SOAP
nessage 105 is a wapper around an XM. document. A
further optional part of SOAP defines the HITP

bi ndi header vvhereas sone SOAP
|ﬂp|"é°ﬂ§1’?é5f”?% ?Jﬂﬁ%ﬁ oD SQP; efsents\ther patts of SOAP

TCP/IPtrans ort ts)rotocols Alternatlvel the web -
ser VREH AR P W%‘ﬁm %BMWIH%%QWO do Remote Procedure

pr ssa 05 for and the.interface may
%Bﬁ@s S“’i"ﬁ éFS %O éfwadég @%%y&féﬂ’&smﬁmlwauons where

des d above. ner.al , meb Servi ces cone as

re p% gggsma pestRpseps, E’ég*gﬂ b function, apg ty nagaeters fo pass to the
er [P C ucture and

S fikiol ?Esr?%*ff° E TR AR R ———

i 2 r %{Iﬁ'(l: ee AR tﬁeecl\:%%%q’ﬁég’gmm P g’tflrl) gﬂf’ oporiy 8°|“mﬁ'\’/‘\tesgle applications
ser $2S) or servic consurre S2Q0)
Vhchfind %ﬁerfwsga%als(ﬂes gpung an ﬁgﬁ# gptional part of -

comruni cat 1 ons

S AR e

) 04kes 8508 Seri W&M%ﬁﬁs g’ry nrgtlggo 5 gm%ﬁg{y,sl{)%?@lﬁmfﬁ:emay

asynchronous conmuni cat 1 on

100f ufd GIME Brotrn C& LA RS ?&o b:hé/ss%ﬁe %nggxp\?gt Sg gﬁ glrggﬁuffaaydb

‘the services supplied by the server

15

20

deals with the consu

f I QRr&e e GRAGES Srvicl Hhdaales mgﬁxés&ﬁedl%gvée. Accordi ngly,

are utilized
by the user of the devices 100 overthe network 104.
-10 dient Environnent Referring to Figure 2, the’

CONPONdi fenaBIPWétCsivica lom3 92 Rplecehied @&@g&éy%q?vée@e%%&%ﬁd Clieni-

network 104 and | oaded into a nenory no

deS¢reee TCPMY @it inbistudd apd apbtﬂﬁﬁﬁ@.\@rfgﬁx ﬂﬁ@m‘led as a generic machine-

| to-machine (M2M) communication protocal, .web services are becoming a standard for aﬁy
service-to-service (S28) or service to consutmer (52C}) communications. Based on a set of
standard protocols (e.g. WSDL, SOAP, UDDI), web servic‘es cani:rovide a platform neutral
communication pipe, for example XML -based, that can su;-;port synchronous and/or
asynchronous communication messages 105, The system 10 of Figure 1 relates preferably to the
32C model and deals with the consumer of the web service operating from some generic terminal

qcvice 100. Accordingly, the services supplied by the server 106 are utilized by the user of the

devices 100 overthe network 104.
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5 Alternatively, the conponent applications 302 may be

| oaded via a serial connection, a USB connections, or

a short-range wirel ess conmuni cati on system such as -
IR, 802.11(x) BluetoothTM (not shown). Once | oaded

onto the device 100, the conponent applications 302

can be-executed by a conponent franmework 206 on the
devi ce 100, which converts the conmponent applications
302C et Enpiparimeat code, which is executed by a processor
208 in the device 10 infrastructure 204. —

Al t er naiRefpaing to Righee % Baporneprat anphications 8P 2orme rapepittpdhyia the network
executed as native code or interpreted by another

sof 1fapdloprisé intan mymapyetdale 2 Hyofafetieinfmpinichies 286 of thederise 100.
In any event, the conponent applications 302 are run

?n %MF@WﬁﬂthCWH%PWﬁﬁggﬁ@WFéﬁ%@ﬁﬂwﬂP@?W&édmﬁ9“FH@mmLaUSB
device 100. 15 Referring again to Figure_ 1, the client

r unfePRRSHRPT # FarEanee WW @EenugiFatiop g Bpches F 802-1169

be configured to nake the devices 100 gperate as web
o iR B Rt e Yppded antp Hip devire (ks Bre curmnope 2ppgrfions 302 can

carb SRR TRt domate Hia™ b 08 G G By componen

generic.sc -defined services | ied t erver
0 RBPRARE Ao S i wBeh It Pt s tprds iy Y
0Q d r ef.era apabl e of ner.at.i n hostin .
105t Bl A8k Rl A e orron ST Ly o RV PGS e
(wWhj a ' f nent.. | i catid ons. e
E oot i b ARt Rl R O B AR B b BB 10 oy
10Q L y . _ : , |
o s BB b0 Bl B e ity
i gdi&dobo support for |anguage, -11 coordinating
menory al |l ocati on, networking, managenent of data
during 1/0O operations, coordinating graphics on an
out put device of the devices 100 and providi ng access

151 O COT &R BbifGhain R/HHRR 126lc SlAPRBEnAR AredHBR YfovidBOby the devices 100
files/libraries. Exanpfes of the runtinme environnents

| MpinRRaiIRced) nldkehe §3¢iceL1D0 5PQats Bweb BEn S WeklseRScePHE the web

not limted to Coomon Language
server 106), It is recognized that the client runtime environment can 2lso make the devices 100

clients of any other generic schema-defined services supplied by the server 106. The client
runtime environment of the devices 100 is preferably capable of generating, hosting and

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

client runtime environment can include such as but not limited to support for language,
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5 Runtinme (CI,R) by Mcrosoft and Java Runtine

Envi ronment (JRE) by Sun M crosystens.. The term nal
runti me environnment of the devices 100 preferably

supports the followng basic functions for the _
resi dent .executabl e versions of the client application

pr o‘éotrg%nﬁ’ﬁm?d‘ﬁe"t"@’ °°a§?I§EFF‘§°ﬂ?5‘g,= maRpgemensofisigin dyring 10 apereiants,

to: 39 RE Qv dﬁi a com’runidcati ons capability to send

nmessages FESPEE P8 O 98P 9f thedevises 10f and rppvislingeaesgesrto core object

106 ssages 105. t ot her generic schema
deras T3 ?%%&WB’HH@%?@%W- ?"Fﬁ%ﬁ* el a—
dev . Jorovi de data .i nput capabilities by the

us eﬂrn-g %%6%%%}” rﬁ% lﬁifm"c?%s(foc@é“ ‘8?1“‘{;%@‘&%@%% é%téiﬂﬁtefbmtc@mélsrp pinguage
at Web Ser.yi ces'. out goi ng nessages 105

o B ) B s s R i hapoas Gy Semigmgstems.

provi de data presentation or output capabilities for
Wb Services' response nmessages 105 (incom ng

nmessa Ohinkd [ ed i fications of the web
ser ve?el%%)%e on ?‘%‘e Sgéﬁﬂme&e@i&hceéj?w“ﬁﬂ&ﬂrﬁ@’a%i@% Be fgjlowing
S eb4icERRt ' ' o |ient. dat.a i n_the nmenor
modul e 2 1%19 (ﬁggig rll&l@}m{g{ u)léaglgt ¢ ‘%’FSEOP F%fﬂgeec\ﬁi‘f"ﬁ aplipfion EEFW’Q%:"OZ (see

Pr Bigird®), Aidh SR iikagilVi ronment for a scripting
| anguage for coordi nating operation of the

10appl i calobiada mﬁ%wcagﬁﬁny @Qaa m%gsé,%es %%8% {h% ﬁeﬁ %iex%égseof the

4) of the client application progra

- Reldrsevdt 06 6 nies@pds 865 © anyotRPEnS: soilcdS dg Lent .runtine

(for exanple provided by the  Gonponent Fr anaviorRncsts)ia the

| oetierit I0e tn@é @fREsa 060Nt ai ned i n the conponent 400,

15

20

402, 404, 406 Qefinitions and_the_builds t he
exec Ut abtide dsarisguodapafiitid vy tUkiof 8 inpil} d%&%&ﬁ%&%bfb‘& to supply

the device 5 100, via an applicatioh contal ner

Eld_p.t:ﬁaimlﬁpl\lésb Selvize oftéing MRsBRADS 1hQBBLs tSBESkoc) Y ihe web server
i -
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 tﬁe device 100; and

provide au execution environment for scripting langnage for coordinating operation of

t_I}e applicatior_a components 400, 402, 404, 406 (see Figure 4) of the client application programs
302.
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runti nme: tenpl ate-based native execution and

nmet adat a- based execution. Wth the tenpl ate- based

nati ve execution nodel the runtine hosts data,

nmessage, and screen tenplates 500 pre- builton the

devi ce 100 using the native code. Wen the application
program 302 definition is | oaded, the client

envi ronpent. provi ded by the conponent framework 206

fills tReeringfpFigres46ed %ﬁw@ﬂw’ﬁ@%mmmﬁﬂwwﬂw
paraneters fromthe conmponents 400, 402, 404 an

bui PR Fapsngt#0ebloads themefedata copignedis the Spmpomey F%ﬂﬁ%@‘* 406

|nt e.nati

P i SR BT R Ao PR R DA e dovcs
:;35@@.%% el e B R A s
l e B s e i B O R o cm%’ﬂf gl
. :B%gcg%%vel er}]xteq?m{:al' D dO E [1 Iat | h%gﬁléqunda%g%lgs\éa?%;afq O e platcs 500 pre-
meﬁ,ﬂ[é@ﬁ s 9&? ? ‘il? ﬁ’g%%h% B%dte I'ng% atl%ﬁv %5] {hﬁ%mon 18

he componen onen

eﬁ,qge chérg %nvx gglgen‘fjﬁ{] L:Hédt 91@ Tomh ngﬁ%angu%gk Fok ?iﬂpzhg%:mglgtes 500

V\Ih are parse g ex Cutl n tine or uses na

o

107 egfﬁ&maﬂtde%d ELE&%Y.!.TS £50 e 3&%94:1@406‘ %g%gm A bkl the executable

execution, the native runtine” engine operates on

defjieftiy E;%lﬁ&%n BlogtaiS 08 ATRORER S A0 Phe 0w Bt (fépeﬁample

rat her than on"native 20 conponent entities.

r em&%q of Malvorichéy bRiPehal £H6 banesl ARREARGRA @@ﬁube%de or

nore performance efficient over the netadata based
eXexGttdd @king AUippfophaté REBH ifiGpBteTRL .S HUM AdcifiatSPreter ) to 2 native
execution environnment and nore menory resources. -

Thetefeditettor $0aewitad the/Rdifdolo£IY inksrbt Btk tothH HokigiRg Ianguage into
envi r onnment prOV|des an interface for the cllent

15 apypledaticiil b0iatidE @HpaNEts Hochgh PndiRerudRid &i@ind 885, With the metadata-based

20

functionality ofthe processor 208 and associ ated

O pzecation) the ytine eavirbnridieofade\cbgnb fradetoit s etieer Réds copenent

runti me environnment 5 preferably supplies a

C G90,1462. 1484 40GdediuitiensanHIVEL(fobbamsla) iwhiol are pirsed Mddgexecution time or

device 100, in which the
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
componpent entities, Jt is recognized that the template based approach can be more performanée
sfficient over the metadata based execution, but can require a more sophisticated execution

environment and more memory resources.
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conmponent application prograns 302 execute. The

runtime environnent provisions the definitions of the
conmponents 400, 402, 404, 406 to create the actual web
client specific for each respective device
infrastructure 204 of the devices 100. It is °

recogni zed for the sake of sinplicity that the

followi ng description hereafter-will refer to the

cli ent FepFfqreniheaptive chimbiemtindd intirge ch@irpureyti pledddsyin inkeface for the
conponent. framework 206, as an exanpl e onty.

Co PRPESHIOPrEEsmsRE2 Rethedavion Y0tfimciapality oft the fro@esoe208 and

t he devices 100 are devices such as but not limted to

no P Peatedqpeping fatem itirglevicajpbanmptureR9dr Eheountichsahviroasient
conmmuni i:ati on devices (see Fi '%ure.g). 15 The devices

51 0 FHTRLPTAR LSS A fenttdede seouwsmeshaabls it tment orctbe @BRs 160, iiwhich the
as a wireless transceiver or a wwred network interface

c aP YT RSPeL A BHBEHELR Prosaimy 304 sxerwe. ¢ BieentinieonviniBent prayisious the
deéiqcngi infrastructure 204. The connection interface

20 BFHRIOB S e SoIRIPERtA9P: 498 48H 4PGip crsric B agtkpbwelealicniepecifio or each

et wor.k 104, ch as to the wirel ess network

t he. ‘
1 S?pre%v\% SViF én&gsquwggg af tbe d’evim 10G. gt is Bpegnized fphthe spke of simplicity

0Q. to_communi cate with each other

I h I, 1
e Tl T o8 e S e oo ooy rin

10 108qvideh

net k. 1 nd to cqordi nate the
requestgy%@%ﬁ“@ﬁ%%%%ﬁ@géﬁf@?“ﬁ%ﬂ&%ﬁ the client
application prograns 302 and the servers 106, 110 (see
Figure 1)." The. networkl o4 supports the transm ssion

Ofcﬁﬂﬁiéaﬁoﬁﬁ‘&a«;equeﬂ stresponse nmessages 105 bet ween
-14 devices and external systens, which are connected

to t herda@lQl o Qs twork 104 :
vgi peq({:ég&rrémﬁ% %gg%&%ﬁl o?’ Plgldé%re% %eﬁgasﬁg‘k‘ag%%g&ﬁigﬁedm
O Ak VAU Do L ALE SHESEORN {2k e )

network 104. A wireles ransm

15 bEhdiB0idesiv0 IhGde avﬁefv@)lrlgéﬁn&ﬁ&n%c& %’, su%ﬁjzg:slg v?n%le?sut}:an&gi&rer ora

20

limted to DataTAC, CGPRS or
wired network interface card or 2 modem, coupled via connection 218 fo a device infrastructure

264. _The connection intexface 200 is connectable during operation of the devices 100 to the
network 104, such as to the wireless network 102 by wireless Hoks (e.g., RF, IR, eic.), which
enables the devices 100 to commumicate 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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10

5 Referring again to Figure 2, the devices 100 al so

have a user interface 202, coupled to the device
infrastructure 204 by connection 222, to interact with

a user (not shown). The user ‘interface 202 includes

one or nore user input devices such as but not limted -
t 0 daviEddEidleXternklsydaas whictarkeyip:ae] todhenemeKIH08 € The ndtwork 104 may
stylus, a nouse, a mcrophone and the user output

de\alsg evppdit wire lnormsundnatidnGhy telepheeitalikibepleanythadalicer] 0and devices
speaker. If the screen is touch sensitive; then the

di- spiiichyre extennaldd thendiveorkl $@id Aagirddsalatas@nsmision protbeslicartbeased by the
controlled by the device infrastructure 204. The user .

i ntvarelesaetwaid 02, such apbud pot dimlityd t PetaTAGGRFS of BBMleVi ce

100 to coordinate the requests/response nessage

Smessages 105 over the system 10 (see Figure 1) as

enpl oyed by client application prograns 302 of a .
conpondisferming aerinie Flene@othe deyicehl@p algelnve & werniodico 492, ddipled to the
Referring again to Figure 2, operation of the device
106evics infpumrig 204 brrceneefion 285 to interket séth e geet (nokshe o). Thhuser
device infrastructure 204 includes the conputer
pr BeEecs g2 imefdes prg of mere uges inpel detiess syph prhnotteNitdto 2 QWERTY
The conputer processor 208 mani pul ates the operation
k“tyﬁ%fr‘r‘?ﬁ%&ma&r iraclyherls e duspproust. A gnigrepkiend and e hige eutpy device
and the onent fraHFmork 206_of the 20 . )
coﬂ%ﬁﬂ%@@%ﬁe&a and/pppysppikers YR Aerepyis furhcrsifive, then the display

s, ,which are provided by an operating

oy @b BTGP 3 et AR B0 Y S s B e Of. Tt voc
R L e
e
priaranavs i g SOy Pk B RR o o

45 r eadabl e medi um 212 “can incl ude hardware and/or

20

software such as, by way of exanple only, magnetic
di sks, Ré@gﬁﬁgblﬁ to Figure 2, operation of the device 100 is enabled by the device

- infrastracture 204. The device infrastructure 204 includes the computer processor 208 and the
associated memory module 210, The cc;mputer processor 208 manipulates the operation of the
network interface 200, the user interface 202 and the con.lponent 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. Further, itis

‘recognized that the device infrastructure 204 can include a computer readable storage medinm
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tape, optically readabl e nmedi um such as CD/ DVD ROVS,
and nenory cards. |In each case, the 5 conputer
readabl e nedi um 212 nay take the formof a snmall disk,
fl oppy diskette, cassette, hard disk drive, solid
state nenory card, or RAM provided in the nenory

mo Ad? ecupledyio thetpresbroeri288 foeprovidibgdsttubiins tohtie padvesser ahd/stte thad/update
exanpl e conputer readabl e mediunms 212 can be used

ei tche anplicstien rywgrams302 wrikw meatoryonedul( 1 00T he ooraputer readable medium 212
Framewor k of Device Referring again to Figure 2, the

c offfuidvre hirdware sudfok sof@are och ah by wasvif expmibB@nlysmagnelsl disits, magnetic
to the device infrastructure 204 by the connection »

22 tape. PRigcally easdable medivm sheh esXD/PYRNROMSt dnd meglesy icgds. TOExch sase, the
provi ded by the conponent franmework 206, and is .
pr E9TEH P‘?Xa@ﬁ pafie 26 maydes dredermm 2 shabdisknfiopandiskette, cassette, har
executing the client application programs 302 (which ,

2 r G Vel it p@Rom e e eievidedp e oaeoomeodule 8t T should be
bel o from nmeta-data definitions. Therefore,

c onPiE{Rat the abqve Htersramplorsmpyten radae mediums 242 ¢an be ged pither alone or
runtinﬁﬁgnvironnent for the cl ient application
pr8§FanE*™8H2 and is an interface to the device 100
functionality of the processor 208 and associ ated
operating systemof the device infrastructure 204. The

c o%%ggﬁfrane é$§396 provi des the runtine '

envi HORRENT "By ¥%B1y supplying a controll ed, -
secure d stabl e.20 vi ronnent. on t device . 100, .in
shich RRGHagaess o rif @Fi CREPISH &B?‘S‘ﬁquﬁoé o i d%‘ﬁ%‘«dﬁ? i coupled

0 A OO 0 L TR T
WA M T
Tt T 0,0 TR 105 & e
e 1 b 65 B Ry

C lrkoBibork 206 provides the native cliest runtime environment for the client application

o

programs 302 and is an interface to the device 100 ﬁmcﬁonality of the processor 208 and
associated op;s-rating system of the device infrastructure 204. The component framework 206
provides the nimtime 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 o as a

smart host container for the client application program 302, and canbe responsible for analyzing
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5 application prograns 302 (such as Wb Service client
applications) within the termnal runtinme environnent
and can support access to Wb Service operations of
the web servers 106 and associated application

serye 11 S Fi gure , via the request(response ~
mes’é“&‘rég g mfggzgta‘?‘ﬁ e “%ﬁ?%ﬁﬁ?é AP 1§ Tty the FRprestpiation of
conprise .sof tware appl.icatjons which are executed by
thgaég%%g%%%ne”F?@ﬂﬁ&ﬂP@gB%6. The conponent framewor k

206 creates the application container 10 300 for each
conponent 400, 402, 404,406 (see Figure 4) of the

appl 1 Cakr el S8AT o mp R by B bRt Bprp e ot
£ L ey 0 Rl 5 TR
o o B o v SRR s vty s on

S0 AR BRI (00, RO B LI
CoRaRE pialon s 36 conf I8 ot S EnchlGnif ot BlecllBty e

client specific for each respecti

| NEdnRShdnti@dnlewBik 206 BE e FMRoES0b Rl ey ati nCﬂ%tainer

100, 116. The application contalner can prov L on i

- 10coNpGseah caffinbd add, 802, £12408 3P B Eﬁf&%%ﬂh@&ﬁapﬂn%g%lsgz, each

nati ve execution and net adat a- based executi on

- astinketia fic QAR ¥Rlicatbh FEEEH B1210ex@8RN Th b iin omtainer 300

the conponent franework 206 can al so provide framework

S elpads the sordfddentsat08, el ded, doE e QfipHILIAE hlofrad B0Y ARS8 crlfk native
the client application prograns 302, in the event .
c eofaviichseexuiutddy dk grod@tor ROWH ke dekic SufRatfuora®f 208 Mhe component
conponents 400, 402, 404, 406 (see Figure -17 4) or
ré@eﬁweﬂ2@ﬁhsdbapﬁhﬁmﬂnﬁmsn@mk&mha@kﬁﬁhﬂmohﬁgﬁwﬁaﬁhg&m

" ofthe conponent application program 302. The

15

apfiitons oidie qomogpeatsiBOL2} 40, 406 K9 TualeaR defilSveB tentipblific for each

~the application container 300, which coordinates

c SHPRgiveciatiteoniEas@ibBuaion of i eorfrnamivetivndivice 100,11 6.5 TROfplicaton
needed. The franmework services 304 of the conponent

- FEFAREDTR PREGI0B Bhe cetnpratnd appbicatin302at p iie terpdatd-Fveed native

20

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 Figwre
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5 connection 220 with the device infrastructure 204.
Accordingly, access to the device infrastructure 204,

user interface 202 and network interface 200 is

provided to the client application prograns 302 by

t he conpanent franmework 206. In addition, the client

appf %gﬁl 23 $5PFRIT Somponsa’s (obshow 2gRATtof e gomponent application program
viry&iﬁﬁggs}amt, si.nce the application containers 300

can” cont't BP A Pragem 193 hes cqpmunications ¢14yyith the application container 300,

1
co i cat.ions 214,216 -of the conponent franmework 206
Co HNE: @R oo 716 Wil Eeavork soiser HHtess serd. (Tpe

is pecoani zed t portion of the operating system
of RGN SG e S0 bR oot Ry Fameeins via e

. I cati [ 00. Ref [
§ prueinghh 2 GuREts. £k S b0 Ao o bt Svivo,

O g 0 L3 S o B L

devi Ge ' he . fined . .

e R ST A
' : k 206.

CO5 50, 08, Aoy AR RS 0 oo conr s

,liﬁh&ﬁ@aﬁ&m&a&Rﬂﬂ%&hﬁ%&%Bﬂuﬁi@X%&ﬁmﬁgg%m%%n e%%&%z&hggmdﬁnm

service 308, a persistence service ce

_ i P oL ST 66 Cilit
102 :F')\;S:cgﬁxt %%%ax (‘_3?_1 ﬁ)?d’g%Ydssjb@. e B %eodnlz¥d it %é’rfiglggﬂhnego#graééng system of the

e conmuni cat1 on servi
COBEvRR rifditiMnd BOMGE T CATRRAER tn AR
prograns 20 Snggndl he)external 53@?%%§§B%Rsﬁ%ﬁmas
t he nessages 105 and associ ated data sent/received in
-respectto the web service (by the comunication
ge rvi CReRBH0) 20 tOBiaak B, B belRE1EAIRRDEPInen@ BEY, 16220 ds04BS (see
302. The presentation service 308 nanages the '
I EPipes St ik kyPiicaBibn Hiid S G0R 6RL PlovisibReddR el coRtnhRBation device
progranms 302 as they are output on the output device

15 0f 1004186 asgiveniandeasib & Predéfded SO frabibvidik Svices I by the application

20

persi stence service 310 all ows the conponent

aphteioes 305f e oot BaiReviotk F60THR fraslahdk bdtviédd SO4TRIMRIE Yuch as
nodul e 210 (see Figure 2) of the device infrastructure

20wt noTlimitedde egsnmupzaitineevisd 6P mretetstivn bEGEcCIVINOREREence service
application prograns 302 access to other software
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 messages 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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5 applications which are present on the comuni cation
devi ce 100, 116. The provisioning service 314 nanages
t he provisioning of software applications on the
conmuni cati on device 100, 116. Application

D P A gh B A2 5 B i A S s 2o e
COn o] e GRTRRRE OB o ek L Bho BBt 302 10 o
S B o R e B B B R R e
COTRARE, AARAL 6L SRR A0RRARM Sl T
T35 S Bion AREHOLELAD, SBLEA TR P Bl i
re Cﬁqgiaéa%?sl t%%%ys&c!ﬂﬁw%ﬁ%%@z%% éplﬁk%ﬁgn\é iog ﬁ% cg’: " 'ﬁ@ fair‘i(;nhcﬁar'ilcti 1;)0,116.

conmmuni evl c& provide 1u oha

| AR Rne AP SRR R Ao U8 and it Spnent

© PP pRiRiny SO ¢ABenphE B aciiichnl] At 3P B3 5o o

T Atk IS TR BT oot {05, et S RD B Blpion f component
100N aypliessh Blogdtny302368d CRRYs, Ad bR i R6EpoN Erlt Qﬁblicdﬁgﬁ’h%%gr% $02 and

t hese services present in the framework services

| T egavitdse e wilitysificd 18 1Asedlb acdOn R ORISR of ARPich &Rkd Qbh as
prograns 302 which are present, thereby m nim zi ng
Cogexftutink Hadinigladbn in HRRodveRBRWRIHae SIS GitleRTor3RE:
Further, unlike ordinary applications where al
service requests or service APl calls are progranmed
by devel opers in the native code, the conponent
def i ni th ioresognizdCthad 018 frahOidork dOAce B AfdE kdrhidWticaldh device 100 can
descri be service requests using a structured

15d e piowid¢ funstichaditygu thg eonyonaihapalcation preppahst3n? wihieh cof include the services
i nstructions such as ECMAScript. The structured
defdseribed davd. dsguagis theppopinete sppdicationprpgraneidd kal have access to the
definition of the application's user interface 202, i
pefattiopadify of die ovrargenicationdiegion miitbert haying taintplertetist. \Bbbcomponent
Service, while the instructions provide the procedura

framework 206 of the device 100 (se¢ Figure 2) has only preferably one copy of the code which

implements these services present in the framework services 304, regardless of the number of
20  component application programs 302 which are present, thereby minimizing code duplication of
-the frameworlk 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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10402, 4G%fase

5 conmponent |inkage. The Cient runtinme environnent
interprets these definitions 400, 402,404 into the
native calls to supported services. Conponent

Appl ication Program 10 Referring to Figure 2, the Wb

Seryj for exanmple) client application prograns 302
ar ey‘b‘gg‘ggﬁ‘?‘@a‘? L3 %‘2"? HEsCHRESRVIRaIea Y Eh Ringes strepirpdclofimstian language
of Eﬂ&fﬁgonigt {QanEmnrk 206 and support access to
Vb~ Servie *—%‘-ﬁ T8 SRS PrETT A et Y AP rwt by septuedefitisorlanguage
o e ke et or B o Rions wepesfen A epeptitt dorge
defjnition. .the.operations ar efined using the '
not*i“g}ﬁ}’ 0 &r‘r%“%%"éé" ‘g&g&%ﬁ’%‘?”é&’ﬁﬁ'ﬁ? & sHicleps oide e progedural

efd t he ervice cljent gpplication prograns
0o Borki Pl 150 CHE] MR Sren G brpiis e hiapa Agiodoz, 404

40 ee Fiqgure 4). Referring to Figure 4,
a gﬁch g|a3¥§ﬁ$opm?ﬁ%g83ﬁ%onent appl i cati on program
302 conprises the data conmponents 400, the
presentation conponents 402 and the nessage 20
conmponents 404, which are coordi nated by workfl ow
conponents 406 through conmunications 214 with the

ap WotupadcnP RpARM A PR6Hag00- . The structured definition
| anguage can be used to construct the.conponents 400,

. e-¥Wel € &5 L.eh |
consi st of aQO ﬁg%ré ﬁ’ﬁhangrﬂ%?g%@gé%‘? glgfdp %grft 3?% Iﬁag'gnpmgrms 302 axe
I epleeAEWithRGhSEREal fubtidd kiR r &L cShlotist? Ce%voﬁgégg ﬁnd support

that each elenent can have one or nore val ues.

medcet &hde: o oS . LSt |
S SR o asecl 50 D6L1 205 S BAERS AFLSE Lone

such as but not limted to; a

el reotecl éqﬁnﬁoﬁ%:lﬁﬁnp@&crﬁbs@g&@ﬁﬁa atterB¢la WSEFE@@JIJ %gr\r{cg ﬁcaﬁsnition,‘

each el enent. Exanple netadata Schemas inc e suc

buthe apetatinis avetdefihet asids th MtibilofGRESReds Bid dateHaQ, RRAITRE |
Cat al ogi ng Rul es (AACRZ), Gover%gmsnt I'nfor M?@%ﬁéh’s@é[bd&ﬁn&

15 | deaWVelry SeBavewlion afplibdiity) proaao3hods Ak B (NGBS 408 LR message

20

(EAD), | Ms d obal Learning

40_4 components (see Figure 4).

Referring to Figure 4, a block diagram of the component application program 302
comprises the data components 400, the presentation compo;ﬁénts 402 and the message
componénts 404, which are coordinatéd by workflow components 406 through communications
2__14 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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Consortium (1 M5), and Australian Governnent Locator
Service (AGS). Encoding syntax allows the netadata
of t he conponents 400, 402, 404 to be processed by the
eV|ce infrastructure 204 (see Flgure 2) and

O Rt BY e HENSIER Ak G YRS B Dl gg"pggﬁ%gmmat each
Ei‘iezéns. Sathar o o Yol Bl %emq b,
d atcﬂﬂl&@éﬁ?@:ﬁ &k s b‘hptpot ﬁtﬁ{tédqg‘ qﬁﬁt@d Iﬁa{b 311 Jfgém\l\@%g han% 0? each element,

used by the conponent applicationprogram

Ex aaH@!. faSanf f&@&cﬂ eﬁ{ﬁg t.t Eﬁﬁlp%eﬁﬁatg gé?aS MSQ&FE é bat,snoél%ted fo

may deSCI'I e are oraers, users, I hancl a

Eifaﬁ‘éﬂﬂt‘dré)@ﬁc mb%ﬁ d%ﬁlscrl be tdﬁ]l&?(gma entl Qmamn

information i s reqU|red to | es,

and oakhr BEALe (fmncc;da@Aicﬂvaéﬁ@éﬂpg& ('EiD? B Giob: 25 g '

exanpl e, the data component 400 may define suc

NOCosoibh @AlIY) Ond AL ERIGovibh SR Lictof STREY ABHSP FEnébding syntax
unique identifier for the order which is formatted as

© a Bl e medhth St thdtompdreREBONI2C4D4 36 B Ifr&Edaﬁiﬂy%Q; d@¥ice infrastructure

strings, the tine the order was created which has a

da2@{tce Figu ), ad dibdding stRmed indhuis sith at Hi@ né Nigted seixivgl) BirsaL.

formatted as a string, and a user who pl aced the order

10 WhKBRMILSXSMIL/RIIR, Miclae®adibie Catghf @ ARE), fidMultipupbse Internet Mail

anot her one of the data conponents 400. Since data

" paFttesiow| (MB).S) are usually transferred from nessage

20

105 to nessage 105 according to Wb -217 Services
chor eography rules, preferably there is persistence of
data conponents 400. Data conponents 400 nmay be
dynam Bgrlnyg gminde Bigwel4.dbodtadibmporemns ¥BhleBerdeta eitisy which are used
choreography definitions (if available) or defined by

hey tegsempangrtiapplicativs program 392 sBrimples elskap lentitiet yigeh data components

deflnltlon§ and/ or nessage correlation information. 5

5 RAVR PRy drgerig areierders, ystry apdiupncial ransaetions Fatasomproesntd define what

404 define the format of nmessages
mformation 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 lirited 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 sﬁngs, the time the order was created which has a date-time
format, the statué of the order which is formaited 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 fo message 105 according to Web
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used by the conponent application program 302 to

communi cate with external systens such as the web

- service. For exanple, one of the nessage conponents

404 may describe such as but not limted to a nessage
for Satvived digrectipf MRS, plhat1) oG i Lhe uni gue
identifier for the o?der,gtegga g%%?ﬁgd% ﬂ%ﬁ@makgg}pma
and comioantsaHs Bey RldpshmMali b 8- QL AES; e. conponent
404 definitions mmitteﬁh?n tﬁgésgéﬁg?uf%ggﬂgﬂ§ﬁ$W?€ﬁ@hY
| angefmfjiensqEavaitail6) ¢Ldetindd®h (R S5 tas B L W6 -
messages, and can be geﬁgraﬁgﬂ éﬁ§%¥%%$FV8§Fmthfpﬁ%¢ﬁm“mns
Ac carddi message carhBitichinRMGo,gener ati on can be done for

. the component definitions for client application

fessages 105, and associated data content, from

standard Web Service netadata in the definition

| anguagBefersnghetia to x4 £ 88 d&&%&%ﬂ]\%lotf :ﬁlﬁ]ﬁ}% s f?rgla%&%sage:s

interface, for exanple such as

- andsEREhe ciidionde ipplicicn pr@ﬁﬁmﬁc%%@ wﬂﬁ L}iteg-gqg sysierps such as

within the context of operation and there'Ts

c orthegteh sriees For bstnpizeshe bhige M@WW H&?deﬂ&%e Is#% fxssbut not

t he conmponent application program 302 definition.
coPPE? # wersege Gir dlabing dlerkr WG RUE TR IIRES 39 %o order the
10parameters and/ or through separate work IOM/conponen{s’
4,025 the gidethid neled dssveidtel @it ordet) MR dolniSheoRUiRk Besinflions
Figure. .4, the presentation conponents 402 define the
aplEkh dribestaphered dbhisivn losguade citheigayRERaR ANk SRS
program 302 as it displayed by the user interface 20
THES2EP2np Fade aratied dynonivpirentiime B 2o BR QAdhicHdheration can
s%rgeni and controls, and actions to be executed 'when
t K8 IS &Y terspraposent defitions ohaientopliontan ineaagds 102 k803024 data
u%&a%h he user interface 202. For exanple, the .
pr eSEht BPIEBREL Wb Heviegnetd s ivdbe dEitoelasRERRBR to express the web
15 I§= |l s dit boxes, buttons and nenus, and actions to
b PERUATRH & Stale rudyas bytpetiiniited srWSHL bod RDEY 0 W EERESs

t The.5 mpjority of Wb Service consuners use.
Zm%ﬁ:%ﬁe gllrbs 6‘?3 S mt{“B Hie gentaxpef oeraticneed thpe isalefitd comrelations

r I
I%Merg the message components 404 in the component application program 302 definition. This

correlation could be done using predefined message parameters and/or through separate

Workﬂm? cotnponents 406, as further defined below.

20

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

bebavior of the component application program 302 as it displayed by'the user interface 202, The
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and therefore provide the runtinme environnment on their
devi ces 100 capabl e of displaying user interface
screens. Referring to Figures 1, 4 and 4b, it is

recogni zed that in the above described .client. 10 ‘

co i A0N_progr, finitions hosting
o B, B T ] ol 0B b e
de B 9P ek h f . Vi t . of

t neraau PR e b B B 36 B SR 202 o

Sereyinfe, ﬁﬁg%&éﬂ%_ﬁ& prete) 408 gﬂﬂr ﬁeg'?g?sc\‘éeﬁéfﬁtels ?ditﬁ%es’ buttons and

present at | e application Initron 6

co M&?Bﬁ%cﬂ%%obé]%n wﬁgrflme lf‘sglqg;%ts ﬁgag t@dé@%?ﬁﬂﬁ@% g button. The

application program 302 can _
gSe by dr e 8bibive doﬁkuﬁlefgﬂgegdv%%ﬁ gfe@&%ﬁb& Wb %@Qicéﬁ%gagm results,

bundl e of platform neutral ata 400, - nessage

WO Lf th@¥ord QR vAPIPRREGRL erfRchatehtoh et dWideD 16 c%?af)le%f‘ displaying user
platform specific presentati on conponent 402

desfdriapd sode&sfOr various predefined client runtines

(i.e. specific conponent frameworks 206 - see Figure

2) .- Wen the discovery or deploynent request nessage

105 is issued the client type should be specified as a

part ofRefefting to Toghe $14 438 95, &G€reddphized ifat B thkboveiRboribdd client
duplicate data, nessage, and workfl ow netadata while

10 p akapgrantapslan pRpiamBOP HéfmRibha Hosttg npia ghaygitedilion b@iponents 402

15

20

different client platforns of the devices 100,
app) eatdepndicedn dr dibo phifearnd envidwnsdad tiedetiteci 00. For example, in
application server 110 (for exanple) as a bundl e of
p| semk o¥spr Weh ervade cansmparndantot regherfeiarvistial presentationk Bk applickiion
different sets of presentation conponents 403x, 403b,
4B Enitipngfithesomponents 400,292,146 486 61ty emporsutppiictad prgem 302 can
interfaces 202 of the devices 100. It is also
r RedeTPAR & Weh Serviee regisirydme wetadptagrenitoay 708 rs clompio nfplatfondReutral
can be used in the event the specific device 100 is
ndSPt2 800 megspge 404, vstklow oGepmpenrat depsyipiorsovithdiset g platfymapscific
a reduced set of presentation features. \WWen a user
RS aion smpeRepAdy deseriRtenior vy mieflglugd clipatmptirees {ighspecific
the client runtine.tyge of the devjces 100 is |

component frameworks 206 - set Figure 2). When the discovery or deployment request message

105 is issued the client type should be specified as a part of this request messape 105. In order
pot {o duplicate data; message, and workflow metadata whﬁe 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-neuiral component

definitions linked with different sets of presentation components 403a, 403b, 403c, representing
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5 validated and the proper bundle is constructed for
delivery by the web server 106 to the device 100 over
the network 104. For those Wb Service consuners, the
client application prograns 302 could contain

LSRR BRI i ol Bt e s
e R e T R e—
SOk LM o TS SSTRRREH 20 o e
st oIS 0 ORI 5

BS WRGa REH. ﬁb&}/ﬁmdlg Is c@r%?c?&iif&ﬁeﬁvg g % rtrl#%:%hre{) soeg'v%e ?%6&&)\1\% He\nce

nmessages 105 (see Figure arrive e’s

Pr.asesdepink v R il FOMLRD Gt §arﬁ§esc%ﬁ%ﬁieéptﬁ%@%ﬁ%$@%&gg programs

are defined by the workflow conpon

WO BHE doRlll cot SN RAIRNrSsettRin ¥oftpoedid 4080, 8RBy Sl hE ﬁarxﬂog gnd

instructions in a progrannlngllanguége or a scr
| angssageNs sdugbndas iRsteh B wolkbibl t&shoh e AR g{ovidﬁ?ﬁ
can be conpiled into native code and execute y e

b
appisionidedl eompodit fbtation30s, as descri bed above. An
exanpl e of the workflow conponents 406 naybe to

1assi gn values to data, manipul ate screens, or send the

nmessage 105. 20 The wor kfl ow conponent 406 supports a

- corr el &efeoing bginteBigut Aahd RaERYEBmdEHnB B 8 coBonent application

application flow as a set of rules for operations on

t HrEogmn 842 dehmramessing thd@0cursiiiitn atidfon Mk BelpB®med)otck b 8Wction
conponents can be defined with respect to a given
appifisd by sprepnetipnao@fent 4Gl descRikd ablhe for &R0 W0 bKjddMhed
conponents, simlar to the nmultiple presentation

" corhsemesieass G ses Fig@8 ) amivi(m thegmerd a0. Presesthtfoh Vobimgw and

work flows based upon different supported capabilities

15 o moepsagy 1P erostssingyae defioed tarthedeifiowsothféhents 406. The workflow

20

components 406 are written as a series of instructions in a programming language or a scripting
language, suc;h as but not limited to BCMAScript, and can be compiled into native code and
executed by the application container 300, as described above. An example of the work flow

- components 406 may be to assign values to data, manipulate screens, or send the message 105.
The workfiow 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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5 ECVA (European Conputer Manufacturers Associ ation)
Script is a standard script |anguage, wherein scripts
can be referred to as a sequence of instructions that

is interpreted or carried out by another program

rat her than by the conputer processor. Sonme ot her

ex aafgitienabiork8ew topporeats gimdlgets the rmaltiPhipresdienion coMp&ents pi3a, 403b,

JavaScri pt, and Tclffkc The scripting | anguages, in

gen¥Pa can defire diffesing wark flowrdiase aprg diffpest tiymttedammbilgiech: feature of

mani pul ate, custom ze, and automate the 10 facilities

of mnicHxidsYiPead0hyst em such as the devices 100. In

such.systens, useful functionality is already

avai |l abl e through the user interface 202 (see Figure

2), and_the scripting |anguage is a nechanism for

Sxposi ne-MA LB Gomprist Menplagiarers Astpeiationt Seriptiph staridard seript

this way, the device 100 is said to provide the: host

r urAUBYASS, BRSPS Stn hemrefertsl tncas 8 segpence efdnsiriatiprsdhallsinddrpreted or

co Lgies the capabilities of the scripting |anguage.

15 E‘%B CCToF PERPhST Progiorasist tham by the oompee Reecesserr Sema @fbpr example of

progr anm ng | uage for performng conputations and

e BLF PP B R Yt SRR Pk Teeseriniis kmenages, in

runéjnf envirqonnent. E Script can_be used as a Wb

scPipt ﬁ&“F%%@ﬂgﬁaﬁwﬁﬁb AT S A QFoRBe, ey Fume the

se . 06,110 c utation. as of the Web-based .
02 Thes oLt tef o 6 oo 0.0 S . pre B Rpronaty i

Fi M Cki pt _.pravi care ripting . .

c i P TGS B e S e e ahendibe Fpsiog louage
enviLiQp eref the cor riptin . —
A aBE Son B el ARG B B pBrS P dt PRy dhe dvioe 10018 s
n 1 30% - We . t Ny r o nts. The eries
C oD gt Bk R, @i ot Wl IE SO OER R copgbitis

t her leGMNEES TafiuaddoSt runtine environnent for
client-side conputation of the devices 100, such as

15 but not limted to;, objects that represent w ndows,
menus, pop-ups, dialog boxes, text areas, anchors,

- f r amesgpebieoBMCARAK €8 obj%&dﬁkxﬁ%éé’éﬂngﬂé langﬁﬁgetfgﬁ&forming
the host runtine )
computations and manipulating computational objects within the host runtime environment.
ECMAScript can be used as a Web scripting langnage, providing a mechanism to perform server
106,110 computation as part of the Web-based client-server architecture of the system 10 (see
20 Figure 1). ECMAScript provides core scripting capabilities for a variety of host runtime
environments, and therefore the core scripting langnage can be considered piatfonn neuiral for 2

number of particular host runtime environments, The component framework 206 (see Figure 2)

-25 -~




envi ronment of the conponent franmework 206 provides a
nmeans to attach scripting code to 5 events such as but
not limted to change of focus, page and inage
| oadi ng, unloading, error, and abort, selection, form
subm ssiqn, and nouse actions. The scripting code
appERPEVIE A EEMASErint sk mntines erooRmen énckent§6; competition efithe
USE‘E int (gf ace el ements and fixed and conputed text

e"“l"?fég §uch 53 but pat limited to; abiscts Hatuensesent windows e, poprups, dialog
thel{?user interface 202. The web server 106 (see
Fi giTFe "7 257 nchies ftames; iistery: apriden@ad inputiphtpetn Fexbier, fbe host rantime
serev%{o-si Qe onput ati on i ncludi ng objects 10 )
representt ﬂ@tg? Eyhenpkamepprk d9eprovades a fueqns & attaghdoripting code to

' l.ock and. sh data. B [ th
G L R S IR T A ——

10

15

20

POSSi Lo distribute conputation between the client
de\?‘.‘c‘%’g%ﬁ?ﬁ'&ﬁ" RSP REIOR AP isostions 1Fe e efeApPdistuin the
cu%%g?gm%%egsd ter{),ace 202 for_ the \Web-based
conponent  apprrcari SRR St Rirgeos lmonts and Bypdsid poseputstl &5t and
def . .of built-in operators ich may not be,

ot TR R et Bt it o SR B P o0t oM PYepils e
OpEkat I ch as but not linmted to varjious .

P ErESt oot S G o et P bleoipaion BohgeDects
O PRfadefn LtV ' tors,, rel atjonal )

0 S?irs at or g nggsﬁgl%%%dpé%sa%@%%mgﬁﬁ%?°§°% F’E‘i/ﬁ?‘?é data. By using the

O Pélied ki8¢ Sod sbHv | ' 5 sj gnment . '
oper at-or s, “an dé{dﬁ génggdﬁ%géetggrgfgﬁ ésr%fb?ééﬁtgkl?? PR btween the
I efiediadvasss HR\Ad BY MR 105 PHEMS - Cript syptax

is relaxed to enabi e iltoa’to se%erg%%gggﬁ%g'%eg%@%@g%ﬂmf"r
S aitid Web-1ged B PMRE iR L g@}ng rs. For exanple, a
variable in Bgd\Cl\i/lla&S?Ir]llt pt c)ingl%not ?@qui red to have its

type declared nor are types associated with

properties, and defined functions ‘are not required to

have tBOMAScripalabeieiirt akd OMbBilGR B ok §if i
calls to them It is recognized, thg%%%ﬁgﬁ‘g\%%ggeggﬁg%ﬂ&%eﬂmg,

Olfjuelisis oromdtieis. BEMMSGH 3P ink ROCHMANR bud f3t BRRR R atious wnary
state is carried by instances, nethods are carri é‘g USy
Cbresdios, melfiplicatil@pérkto Gaditive oPErhibrs Ofitwide SME b Bord Mational
behavi or. 1n-ECMAScript, - the state and nethods

- Operators, equality operators, binary bitwise operators, binary logical operators, assignment

operators, and the comma operator. ECMAScript syntax resembles Java syntax, however,
ECMAScript syntax is relaxed to enable it to serve as an easy-to-use scripting language for

developers. For example, a variable in ECMAScript is not required to have its type declared nor

are types associated with properties, and defined finctions are not required to have their
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are carried by objects, and structure, behavior, and
state are all inherited. 5 Conponent Application

Program Exanpl e Accordingly, referring to Figure 4,

the client application prograns 302 can be defined as

a set of platformneutral conponent definitions,
narfefiarations apgesr tgxtuadly befpra catls dxthege Tiig zecognigadbpidme dass-hrgd object-
presentati on conmponénts 402 using XM. (or any other .

s uiCH St PragraTina JPIerpes. a0 Erasringtats s ey ngtyaces, mefheds are cartied by
wor kf | ow conponents 406 can be defined using

ECKIRSES fpskintieriancy pnly of fraptue and bepaviordn HEMASeRntdhastaln and methods
i pti.ng | . The cljent, runtime envi t of
L S R R R R M

generate conponent tenpl ates based on net a-
definitions,-as further described bel ow, when the

ts 400, .6 402, 404, 406 of th t
o SPRESERAPRIFHER SHHESB ESMEPlE: ovi si oned oh t he. devi ce
100. W, th | .varpet 5.t i hal ti
envi r ot §g,lg %@%E@%ﬁ%ﬁi‘%ﬁg@%ﬂﬁ@gm% %’&Eﬁﬁbeﬁﬁned as
X i.bt d t fi
o etaBi N orbiep R B aafiel SRR AR AP0 B e 96 ng

| i 02. Thi s del d
{ Mo GORRNGR AR G 0l R QLA 302, i 2,8l axed

bi ndi'ng can ow generi1c appl

h

10 t %ﬁmﬁ@ﬂ%ﬁg@f TP moh&ﬂLJi c&@g&&%ﬂ(ﬂ % b%%%ﬁ&ﬁg ﬁ%ﬂﬂ% ]':*:Mc@ipla(or any

wi de vari ety of term nal stem environ

- T ek SRS atRYin Yidtla 4 tﬂ%%@éﬁ%é’l&%ﬁéﬁﬁﬁ ith® QhvirGridnent of the

. the wor kfl ow conponent™ 40

Expressing the data and presentation

4 Qdmp SHFRGRARB Stk Y6 (B8 F %ﬁl}e\ﬁg Lag%&he]éah% %gﬂ%&%@l%%?ae@@meta~

| aRBGLIAEE, 20 urthdrAeSHIRA Bllow, Wi the BbndhbMVM0 0B Bk, 165 HQN
devel oper to abstract the Wb Service client from any

S Poipdriet appiiditioR bidhra@ 302 MY bioRBERA bn &8 Aevid¥R0E i a 1hiBe variety of
principle "devel op once run everywhere" applications.

15 Theminal rantime environments, the cross-platform standards such as XML or ECMAScript can

20

be used to define application component metadata instead of pre-building the component
appliqaﬁon programs 302, This delayed binding can allow generic application definitions of the
' component application programs 302 to be rum 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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foll owi ng exanpl e shows how a Wb Services client
application program 302 could be expressed using a
structured definition |anguage, such as but not

limted to XM, and a platform5 neutral

scripting/ promamrmi g | anguage, such as but not

| i gfnallgw ewappinisicderqiper td elfsirant the Weeb Spuive eliest: frogxang siekisic platform
XML data conponents 400 <data nanme="Order"> <item
nafEERvERuEERt 2gd impement iNgrirpiple " ddvelgp-orce e byerywh®” apiplieativns. The
nane="jtens" type="String" array="true"h —<item

naffilewing erampleshqye by a Web Semgesliataiplieation pregrare 392 could be

nanme="order Status" type="String 7> <data> 15 exanple
x%@ﬁ%@gs@@wwwa%@um@mgmmwm@mwm; ageh4 platform
types"response” action="mhConfrmation"> <part

% naffdalsepLpy eosypas lasupgengeeh 4 b net HmitkdieECM A erips dofined
Type="String" /> 20 <nsg> -28 exanple 3CML

pr ®ZRAEET on conponents 402 <screen

narre:"lg nfirmation” title="Order Confirmation"
p%—%w%type:"verti cal "> .

<data name="Order">

<item name="orderfd" type="Number" key="true"/>
10 <item name="items" type="String" array——"&ue"b
<item name="user" comp="true" compName="ser"/>
<jtem name="orderStatus" type="String"/>

i

</data>

15
example XM, message components 404
~<msg name="ordConfirmation" type="response” action="mhConfirmation">
<part name="orderld" type="String" />
<part nanle=“stétus" type="String" />
20  </msg>
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<wi dget type="Iabel" val ue="Order Confirmation
Result:"/> 5 <w dget type="edit" -
val ue=" @ der.order Status"/> <Qayout> <nenu> <item

| abel =" Conti nue" navi gate=" @crMain" h 10 ... Unenu>
<'screen> 15 exanple ECMAScript worlril ow conponents
40 example fMligpresentation aenpriongstsdBée =" mhConf i r mat i on' > key =

ordConfirmation. orderld; order = C?der.get(key); 20
or GeFeeRAer Serprfimation tHleD Order frenfirpsion't naramsy Order >
scr Confinnation. di spl ay(order); . </function> -29
<actions> YerdEtweRget@Fi gure 4, as given above, it
can be seen that the nessage conponents 404 5 rel ay
t he *r equi r ecivigesttyperGabel’ auer{ytier gﬂ@mﬁ%ﬂ“ﬁ?ﬁlﬂ@f” t he
nmessages 105. The,correspondingagata conponents 400
QrderPrésRyatRE O v
nodul e 210 (see Figure 2) of the device 100 for
suB¥¥EPent preesentation on the user interface 202 (see
Figure 2) by the

<menu>

<item label="Continue" navigafce"—‘"@schain“b

</menu>

<facreen>

example ECMA Script workflow components 406
<actions> -
<function name="mhConfirmation™>
" key= ordConfirmation.orderld;
order = Order.get{key);
order.orderStatus = ordConfirmation.status;
scrConfirmation.display(order);

</function>
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presentati on conponents 402. The wor kfl ow conponents
406 coordinate the transfer of data between the data
400, presentation 402, and nessage 404 conponents. 10
There are a nunber of potential advantages to the
conmponent application nodel as described above. For
exanpl e,.-. there is a mnimzed need for a nediator in
the service protocol between client runtinme and
servdcd@sendpoi nt. Unl i ke browser-based applications
that require a Wb Server to host additiona
conponents (e.g. servlets, JSP, ASP, etc.) to connect
HTM. pages 15 data/requests with a service endpoi nt,

t he corpménstio Bippt 4,eagivanbivedikn b seai¥hat el Gick Qe Bflnonents 404
direct connectivity between the client runtine of the

Sdeilay éhe TOiretiidta firéhesmuusnd eutpin ofthd Méssassd 108, VR orrSEInMing Bata

(on the server 106) nessage conponent definitions.
Fufeaperentsipiecogminpte tremtoragpyttieciath inahe weake} mEGI 10 @Se FiE\Ee 2) of
sinplicity of browser-based 20 applications with the

ef i d5vicp é‘?yﬂ feyf subrequent greaqupatioromiteoner énterfiod 200 see Hialr Kby the
browser_ applications, rendering screens at runtine is

i FPSFAASR copgpongats 40k oThe wapkPbw catrionmts3I0Q cabafinafi thd tRRsHrSF data

dqownl oaded referably at once and the client runtine
e ﬁ(?f“f‘ﬁ“n‘g%‘i‘ﬁa ‘@%‘%MP‘M‘E, zad matsiee ¢04 eyppersatst at i on of

-30 application screens. Additionally, requesting of
pages (screen definitions in HTM.) fromthe server is
m ni m.zed, as the conponent application nodel

ar chi t €T Tebg gEpatrni advariagsyle thecompenessaplicatidd mold bs

g?g‘%%eg 8‘?"3’%‘ SF"E 35455{%33 %I’Jé 3%’%@&%@6&2&9; @gg&g HS t?lg Le(r)vr;cc protocol
R st B 9 s gl SR proseei eesephcrms e roqir
o S LS il ool e et . ASP A ADEcoTTML pages
A S I ol Ll e

connectivity between the client runtime of the device 100 and the service endpoint using Web

Serviccf (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
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as HTM. pages for browser applications. 10 Fur rther,
the conponent application architecture can provide a
platformneutral nodel. Unlike native applications
uni quely devel oped for a specific client runtine, the
applications 302 built using w dely adopted standards
s u cdpplisstioqvtreans dh dHOMADE, rdqpdstingad pagreddeordce defintliony in BITIVAL) G6m the
variety of platfornms and truly inplenment the principle
" wrsetver ipmipanizedres e eonmohar giblicalion hdvel architéngird is based on message
conbi nati on of non-procedural and procedura
applompenentef{4def ¢onfainidatas can greatly reduce
programm ng tinme and effort. Operation of Conponent
Appli=tation Mddel - Figure 5 is a flowhart
illustrating a method of building the wireless
% onponéffrthertbe appeicetapplisation @@hifeture suwesifisentlatively small application
conmuni cati on over the network 104 to the device 100.
Re {81 Ripad gize songisting of gommiopst defigitions lgaly) s eormomirdd dagfiarbcodddiriative
step 600 of creating the data conponents 400 for
de FPRYFAgad 4u effretiveidata stgragand pervisimpasmedsl The elisnkruntiieds capable
met od.co%tinues with step 602 of -31 creating )
pr BSUPa ORI RAIE Ao dEesfly WepRpyiging rendered presentations such
user-% er%ﬁg el enrent s.such as screens, buttons,

AU ELVSeEARRICAANR 0d conti nues with step 604

16of creating nmessage conponents 402 for defining

messages formats which are sent to external systens
n_.the server %06_ see Figure

i & AT RPN AT A N E PR -,

Tt L N R N —
SR P B BTG 1 O et o
A A AU B e oo

behavi or of the app

—

15 CQERMRAIH sffoggr&eagmwgg,g%&mﬁﬁcae& Ra%HLs Rl Py reduce

20

| anguage such as
programming time and effort.

Operation of Component Application Model

Figure 5 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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of ECMAScript, which is described above. The nethod of
bui l ding a wirel ess conponent 10 application 302 may

i nclude fewer or nore steps that those shown in Figure

5. Referring to Figures 1 and 6, operation 800 of the

i nteraction between the devices 100 and the web

S erovdating pofertdtion sveiporiatts Y@ forl difninSusertinteiace dBBentHAch as scroens,
service receives 802 the request nessage 105

r e Gues.inmgustahdimagdseThe enciho @ cohfiteD@G FepGOMBALRERE h@RSe

with the web service. The 15 web service upl oads 804

t heompeenty 498 fog defipong errissged BOmatshidch ADniA0 Extdrhdl syl sieh as web
the conponent application 302 to the device 100, in

or &reyices on theproer 1064seb Bigopa @t Thi eringponemtsi400) 48 AMARE expressed in the
between the web service and the device 100. The
5 d efirustared defisitipn tangiage sticheas dutinbt lindted Rrone keat ond{yil.] Taigdad
302 and proceeds to provision 806 the conponents 400,
40%°nclydss with gep 49§ of tiag togethr the den4G0; pawmstation 40Damdmekedagd 404
configure the device as a web client of the web

s eTRPRREnts B fpHer: pamporents 400 neriecty efile thewbeltagion of th appivation
conponent application 302. The user of the device 100

i nggt JhpHer PmPPReRie 49dvare Weiten based o § wUping GReagemch as a subset
Fi%#re 2) .of the device 100 for subsequent sending 810

t O ERMARGEPL vdhichys degeribed shovee Fheumethodme bulfing 2 Gcekescomponent
rec iving web service operations. The web service -32.

0% ey ipchisis &vter oranoseips thahospshown ind¥med® t he

appropriate response nessage 105 including data for
subsequent output on the user interface 202. The

~ devic 00 regeives 4 the nmessage 105 containing
t he dg‘%%““é‘%%&" ﬁ%‘%&"é@ %t pE1aRon A9P ef theintsracimdbetmernsbrdenices 100

15

20

0 ) i 0 B P S BB 40 807t e
S o oA e e R et U s amnioe. he
305 FRREHR S0l RnpriendP) 8500, 4BEE g Coapponen
P S PLOR ol el R B o s bitwosn

aBEWe Qe Mhé&@i\é@ u)ﬁ*ﬁ e &em%e %gé{\lre% %e qi%%uﬁtted 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
executable version of the component application 302. The user of the device 100 inputs 808 data
into the user interface 202 (see Figure 2) of the device 100 for subsequent sending 810 to the web

SeIvice as a request message 105 for receiving web service operations. The web service
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10 receives 902 the response nessage 105 contai ni ng
nmessage data, the appropriate workflow conponent 406
interprets 904 the data content of the message 105
according to the appropriate nessage conponent 404..
The wor kf |l ow conponent 406 then processes 906 the data

g 0 ?{oet{gges ﬁlﬁ?ﬁa&gﬁggaﬁélﬁ I &hR 8%@&6})&&39&& H:%onse message 105

of respo ata conponent 400 for subsequent

St HoRERe Skdrol MbdeliRat oﬂiﬁﬁ% Yhe BRE kP2 D02 (PR Qevided U6 Rcdves 814 the
Further? it needed, the workflow conponent 406 al so

| NERELS 189conifink AR dARE tldtkQuiahie v@RRY G1iid Blifonent application 302
present ati on conponent 402 for subsequent display 914

ONodthifs m&&&rapineﬁrﬁfegaﬁ the G602 inkcSBE: 267, OfelirtBerdihta eRBERE B167Gperformed

to Figures 1, 3 and 8 operation 1000 shows data i nput

5 1 0BctwideR fhe ABIGALO IR the Wb Forvietas P SHIvE Gr the RikhirRis@rminated 818 and
selecting a nenu item which the user performed 1003 _
ONtha exeSiRabld vatshh b ecompéhest B Bion B 1 Witer fhel i€ memory 210 (see
interface 202 (see Figure 2). The rel evant workfl ow

C OFipRa Btk isd0ited Sk hp hafise dRdmmichmsidegrad. dat a accor di ng

to the appropriate presentati on tonponent 404 and

creates 1006 data entities which are defined by the
appropriate data conponents 400.. The -33 workfl ow

c onponBekmid9® Rgwen 1,3opd¥, dtresaniiid Opardtion 80t shovesorhen the device 100
400 with the input data provided by the user for

10 s UbSe AHA thegtsprnagpeesizgd T0Siconttiies mesyape flatariih spprofRibg: woslidiow

15

20

Figure 2). ‘Further, the workflow conponent 406 al so

i reoEpensntHOG Bierrnets $04 ghedatel santent oftls nedvrasali)s ropprding iethe appropriate
nessage conmponent 404 for subsequent sending 1014 of

t eestaptpmpaRentiOa s Thtaroddlowcpmpasnt 186 fippaprogstyes)06 thegpta pontent and
in the message 105, as defined by the nessage .

c An5ETTEA thedgia intg the ozrespending iz spmronent 40 RpwPRBaRent storage 912 in the
appl i cations 302 which are created using the nethods .
ddsentaefulsdl wecdigire qtirthe fasded, Fhwwfl%low capoaer Aofplso inserts

Q%E}E‘hg g%fg@ﬁ%&%%ﬁg%é@'gﬂ gq?rpr{og%} 0 e es%ent digplay 914 on the

¢ SEROTBH 222 VPRS0, XML and. EOWASGY i pt . whi ch ar e
conparatively sinple and easy to | earn.

Referring to Figures 1, 3 and 8 operation 1000 shows data input 1002 for an action, such
as pus}ﬁng a button or sclecting a menu ifem, wlﬁch 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 preseﬁtation component 404 and

creates 1006 data entities which are defined by the appropriate data components 400. The
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The nmethods can result in conmponent applications 302

in which the user-interface 202 and the definiti.on of
the data are decoupled. This decoupling allows for

nodi fication of any conponent 400, 402, 404, 406 in

t he conponent application 302 without affecting and

I € Qafkiibwl GorSial ' NE10 Theldata @ et 408 A5

400, 402, %4%mmﬁ°%%@appﬁc§?i %‘ﬂﬁ’%oz, D A e ot datn
caprobidad Uyithoakd fdr2uiBfultic §H@ERA68120h tHeR@reRIRATR Y0 (see Figure 2).
appl i cations 302, including nodification--and updating

of Firther, the GOTREAGR BdmpaRRL Aobalsh RESts 3602 1 Infud QLB eSO Riate
Figure 9 is a block diagram of a dual -node nobil e

C OfiBssiage Cartijofdht ABMbiabsédidnt siing 10141 fhe inphidbA 8L dAXARME & the web
of the device 100 of Figures 1 and 6. The dual - node '

5 moigivice cibenkEsigaA0I, edeBRAUPILE GRssdkQompmbitdes a

10

15.

20

transcei ver 711, a mcroprocessor 738, a display 722,
Fl ash menory 724, RAM nenory 726, auxiliary
i nput/output (1/0O devices 728, a serial port 730, a
keyboaltés r&8gnizes thas @egphaent apfidations Mi2crthRa 6263 GsingAhe methods
short-range w rel ess conmuni cati ons sub-system 740,
arfigscribag abov@ 4arpslegre lenclinurde credidtiban ldedtioda! ppilpativys kiReEhe component
742. The transceiver 711 preferably includes transmt
arigplicatinge302alo apttverfal profdGming 18 guages; ot eitheruse Rdlardabased
transmtter 714, one or nore |ocal oscillators 713,
arfghnplogicy Fich bs XMEnwd B@EYIASwipts whicl @6 sonviatalively sihple fldasdy to learn.
menory 724, the dual node nobile conmmunipation
d dbs wefhets g sesft i obpynentroplivations 3025k whigh the ysenintesfafe 20k the
mpdul es 724A- 724N that 5 can be executed by the
i Gt 433 arg dgoupled d T3 decprplimsilow By modificioriéfiagy @mponent
xg@ﬁgo conmuni cation nodul e 724A, a data comruni cation

2 4904 06 1 g commopent applieaiony302 yithent afiesties andl reqrizing snbstantial

dul es 724N for carryin% out a plurality of other
£ CRBECF By e omepopetn )b o 896 ' the P 40% v g ittt
710 js r&ferabl a two-way 10 communi cation device
0

W&V & gmEegR PR e itR AR caeiding reedifsmionjapd weating of the
Thus, for ex I he dual - nbde nobil e conmmuni cati on
d%%ngmgﬁﬁﬁﬁgggég%ﬂﬂﬁ? %el%ver a voice network, such

Figure 9 is a block diagram of 2 dual-mode mobile communication device 710, which is a

further example of the device 100 of Figutes 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 (I/O) 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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107 1T

as any of the analog or digital cellular network's,

and may al so communi cate over a data network. The

voi ce and data networks are depicted in Figure 9 by

t he comunication tower 719. These voice and data

net wor ks nmay be separate communi cati on networ ks using

s epésceib@dude ntherdsticewot-tystens 13, ShetRnREivdd ABIEprefbabll 208 des transmit and
network controllers, etc., or they nay be integrated

| Nt woedvesiteyhey 16,71 % b eSeiver ML, whinkmittd 18 4,08 Hkre Rbdl 68dillators 713,
subsystem 711 is used to communi cate with the voice

ancand atligital sigtaivopdessgdl ). Wikhinitte FlasidBendri B2 4] 86 fiaVebdeidodile

the transmtter 714, the one or nore |ocal oscillators
20; copmgniegtich ¢eatige F0Peefrablyl indeiet Apdur BP0 rd InEduSP24ALTIAN that
is used to send and receive signals to and fromthe

% r FARDA execated e micdproctse Tasr(antb2the BEE 7209, indhs¥nplatviice. z ed

to receive control information from the transmtter

7 1 A°HRpmeagonypesitieded fs o Aate oimnimicationeioidn 7248, dnde phoediei of ether
712. 1If the voice and data -35 commruni cations occur

at BErdiom) medyles dMbRresarrying ot b plyelity of gther ddhotims.  of
frequencies, -then a single |local oscillator 713 maybe
used in conjunction with the transmtter 714 and

receiv%r 712. Alternatively, if different frequencies
are ut i t°F $@umpdsmobils commppieion fevice 7HHS pferablye toerway
connmnicatigns, hen a plurality of local oscillators

t
B beiRegeITe Ausk date sorpivpication oppabilities. Thus, for example,
freguenci es %qrrespondjn to_the voice and data,
ne?‘m“r '%”“%fé’. 1 %?“H‘#B‘ﬂ’g??*’?ab“% { &Ry Femmmppcateroves 2 pics network, such
depi in,Figure.9 he dual - node nobi | e
R e P AR S —
angRnp racture. I nformatiqn, ich includes both
voi ce gﬁg&ﬁg§3arﬁ?%5ﬁ%?”%ﬁfnﬁ@me%@Hﬁﬁﬂ?ﬁﬂfﬁ%ﬁ?ﬁﬂ%ﬁﬂ“”Thﬁe
fr a ' ion dule 711 vi | irnk between
t hE s AL S e ol i s it sep syt

15 d %ﬁéhg@ b:Qg st&tﬁﬁs ﬁ&%ﬁd %n%{l%xg gtc S grl%?agr?lﬁ? g]?)lé\[]féﬁate? g\%)gar s?n?gléjﬁxgneless

20 -

frequency band, conponent 'Sefec

etGworkk S dependent upon the comruni cati on network 719
i n which the dual -nmode nobile comuni cation device 710
is intended to operate. '

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

the transmitter 714 and to provide control information to the receiver 712. If the voice and data
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For exanple, a dual node nobile communication device
710 intended to operate in a North Anerican market
may i nclude a communi cati on subsystem 711 designed to
operate with the MobitexTM or Dat aTACTM nobil e data
comuni cation networks and al so designed to operated
15 euntshmzatipnodocia sheatnile figguehicyVd 16 &1yC:e 58 &ﬁ&ﬁ
networ ks, such as AWMPS, TDMA, CDMA\YCSia i &Hcm then a single
Wh ehoe gsciliatohehl B oy B bBediin bopfuletiin i thy ﬁﬁ:sinﬁteﬁl-i& Qﬂﬁe&?‘)ér e,
configured to operate with the General Packet Radio
SerAlfeoatiy-ERREena faqueniavareiniiel HFveielodRkni R ehstvaBuEaN
voi ce comruni cation network. OQther types of data and -
v oi cemmpeicafionskiaen apbirdiitsd hralabdilannd/ 1B Bindg hah @fbheneriBY plurality of
also be utilized wth the dual -nnode nobile
% orfiefiendecrmpaiéiog deole a@@ate nde@iTlD N glibRGwohBeii PRl 5, 718
of network or networks 719, the access requirenents
f o Rrerdpmcteddp BigwerB dke dvalondde mobitnmminewtaiondediay T 0od1d Be RRY with a
al so vary. Far exanple, in the Mbitex and -36
DaFIRSIREtama Suphe- V\bfoktsahomclhemtﬁé&mbomyom @d AfginSdrRbe, is
on the petwork using a unique identification nunber
as STEmeaE! (Ripd ey coapinisation med@PRS vikod ik bettvearthsDSP 720 and
ho ver, network access is associated with a
S WHFIPEAestiT 73fs e fitailad drsish pethekomimpaication GBRSeoERL] Gach as

%qcal I requires_a subscriber identity nodul e

( " |c‘erﬁpqngnt F%“ﬁ%ﬁ”lﬁ ROV l§vebrolte is deprodeptupat the@ommunication

bj conmuni cati on device on a GPRS
n e%eLw‘)?IgﬂS I‘_%‘ﬁlﬁn& ?dwqﬁ%%ﬂ%mw deyick 319 is intanddditooyerate.

0 ble, without the SIM but a
g"f g{g}%le,% fpoge 3‘8 ipagpn deyise 7 10dnteridpd tojgperain it Neorth
t ncti ons i.nvo] vi ng_comruni cati ons
.uum t‘ %ﬁh{%

over P ROmrication sypsysieon 71 dgyignes oty with the
r WN uch as 911 ener gen callin
@?‘*&W?@%ﬂ&%@ﬁ%&% PO Aohelsg devigand foggerstod

15 PLAE alie v en_conpl.et ed dual - node robil e
conmuni cat?r{()l' °g‘é3°°é’ omf'ﬂpar‘ﬁﬁ’?/ elt‘ﬁ‘g %‘é‘hﬂ”’%’%ﬁ BN FOMA, PCS,
COBTHRUGA dfe $109RBLaR4 for use in Europe may be configured to operate with the

General Packet Radio Service {GPRS) d_ata coimmumication network and the GSM voice

commurication nefwork. Other types of data and voice networks, both separate and integrated,

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

20

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

dual-mode mobile communication device 710 may also vary. For example, in the Mobitex and
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i ncluding both voice and data signals, over the
network 719 (or networks). Signals received by the
antenna 716 fromthe conmuni cation network 719 are
routed to the receiver 712, which provides for signa
anplification, frequency down conversion, filtering,

chapnehc aﬁémar@mﬂe Qewceg-éeﬁggmg@%tﬁé% PE g%mque

analog to digital conversion. Analog to

CORMARIRLRA nifibel iSoclRE Hitd 84 dcENRGPRS bRV 1R Sro® BN hevork
communi cation functions, such as digital denodul ation

AN oectl RGQFRE Wit 18bsBef SR B A4SILRE i pR%Fi@d%Om fyRcdly

simlar manner, signals to be transn1tted to the

nefa\iﬂfeka%ﬂ;&nﬁér@deﬂﬁtﬁﬁl&ﬁmm@ﬁﬁhbmis it Ghdr @ toUperd @ dual-mode -
encodi ng, for exanple, by the DSP 7 O and are then

5 Pr Sihild@ehnihehidalien detidd it GHISMmethbrk. L6261 ol h@-defilori RmahiaitAign
conversion, frequency up 20 conversion, filtering,

a nﬁhbtttibhﬂﬁfah}f) Fhaf Bbpbble SHthes e SIM, but d\ﬁxaﬁxﬂdﬂﬁhiﬁbﬁe&:ﬁnﬁﬁni cation
network 719 (or networks) via the antenna 718.

Al deiogrgitl ba usdblegb ey b@RsERhdteks ikblidgToGiatmidations ofdr Gid Gfta Retwork
for both voice and. data comuni cations, it is

p o0& 8idifeethirvaly ldzhily reuindd-optraivpnsysieh kbe91d efibngeicgatlingn

device -37 710 may include two distinct transceivers,

a first transceiver for transmtting and receiving

voi ce signals, and a second transceiver for

10 t r ans rdr imgrequindd netwek wegisttptidatractigmmapieeduien have titeh bompleted, the

15

20

to processing the comruni cation signals, the DSP 720

als8-mppiprprdlesonpmistipredsyicy Bi0 vz then sad switeceive combmiication signals,

For exanple the gain |evels applied to conmunication

s ite§AngIog both woipeand dete denplsy ovRIie TeROTE T e mitwpRss). Siguplsnwryityed by

adaptlvel controlled through automatic gain _contro
r% fropp e serprReEarion neffo P arpponted(y fhefeceiver 712, which

transcelver control algorithnms could also be
Frefft sl PPl et pspeqonsy foyrgosrsiomgtiisres, Fhaanchisiegtion, ctc.,

S istjicated control .of the_ transceiver 711. 10 The
nﬁ'g$ .%BB%{S‘P%%%%?OM%M@WA@& digital cugrtipnt dhepgrgived

over operation of th
a? adowa ore complex commum%ahon functions, such as digital demoduiation and

decoding 10 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 p.rovidcd to the fransmitter 714 for digital fo analog conversion, frequency up
conversion, filtering, amplification and transmission to the communication network 719 (or
networks) via the antenna 718. Although a single transcejver 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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dual - node nobil e comruni cati on device 710. Many types

of m croprocessors or mcrocontrollers could be used
here, or, alternatively, a single DSP 720 coul d be

used to carry out the functions of the m croprocessor

738. Low Il evel communication functions, including at

15 718 asy incladeawa idtine 6 ReiOQNAWRE CabdeRBStor @hﬁiﬁ% bR DR ine voice
through the DSP 720 in the transceiver 711. her, ”

hi glentlewel 2 seomitimiseiver rrapttng fidire@Riing 3ME HeaK, @ Voi ce
communi cation application 724A;, and a data

comruni cation application 724B naybe stored in the

Fl ash nenory 724 for execution by the m croprocessor

738. Fdpadditanpi pycetsing theobmeuietion HEnais, thaDEIR0 dkEprdAddA for
may provide a high-level user interface operable to

St r ZA9EYAF eacddnausivitier eoniel. Pariesmnpin the gaib Ry eRPlidiEcoEHttihic2n sionals
nmode nobi |l e conmuni cation device 710 and a plurality

of Igbseseivedile endiewinttis 744 may Heedaptiteyorokirolléd rough atomatic gain
Simlarly, the data conmuni cation nodule 724B may

pr BRI} @learthmgyimplempated i $herDIP 7RO r Gtha eransogiedr adksl Agfithms could also
sendi ng and receiving data, such as e-mail nessages,

fi ‘Peé%‘?le%?ﬂ&ém e PSP #3Cor puder to provide 18&e sdpbisticated Bdntrol of the transceiver
neﬁisges, etc., between the dual -node nobile

co ni cati on device 710 and a plurality of other

data devices via the network 719. In the dual - node

nobi | e communi cati on device 710, a conponent

framewgrk ,206 as descri bed above may al so be

i npl enEfTBACRCesor B8 prefibly syt @depnteslthe ayerell operation of the
i r raHﬁg tnto.one of the software nodul es '

7 SRS RPOE i dsiee 06, MAnevar sbmimpeeatEonw ¢ h
ogﬁ&&m g%g%_ nobj.l e coqnunication devi ce

subsy et e SQUCH U3 hepgeorplienptysly aemeleHSPIR0 priidrepsetag carry
r : e nor RAI 726, auxiliary o

g S R e R Co ST ——
k speaker 734, _nmicyophgne 736, a )
N TR e T P e L Ty R—ry
Aok 0 als TN nmuni cati on devi ce subsystens .
generally desi g‘ﬁ’éctaéogl a§§ 1eghes, s g‘r?féa OPC REMEYFLIOR fRpfigation 7244,

s Wﬁz_iti &nﬁlﬂi&ﬁ@on%p}ﬂﬁﬁtfﬂg 5%]?]%21%%{0%3%1:11'1 Q E as?ll n?gn%dly 724 for

functions,

b=

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 devioes via the network
719. Similarly, the data communication module 7248 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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wher eas ot her subsystens may provi de resident or on

devi ce functions. Notably, sonme subsystens, such as
keyboard 732 and di splay 722 nay be used for both
conmuni cation-related 15 functions, such as entering a
text nmessage for transm ssion over a data

c o FRPEFHEXEREFABPS, Fiet habvern the dmbmefis wiobite comuiuuieation fievive 71 (avg a
such as a calcculator or task |ist or other PDA type

f uRlality aother datadenicssvip thamstwerk 74 Bf Indherdsalgende mighiletchmmmunication
m croprocessor 738 is preferably stored im a

pefiayice { tint cogpereat @a@worg 4063s deshritesd phog/madso b impetnteil are
to the operating system which controls all 20 of the

| oHEER BIPG 5 GPRUGHIST.GF MePRoTAnto ARSRE thesefivtage modules 724A-724N.
comuni cation device 710, the Flash nenory 724 may
®include a plurality of high-level software application
prograps, .or nodules, such as a voi ce conmuni cation
modul e FIERCPTECeErat 28 cinirrrts ¥t efferdBihiiode mobilg cogpunication

organi zer -39 dul e..(pot shown), or_any other type of
o PR Bt o oo PR 2o SRS IP4) Hdorn et ey (RAMD

i .a fil f ' d .. Th dul
P O R R e
n a.user

hi_gh- l,ev i nterface betwe t he dual - node o
o {;}F‘lehg%e?%r a r§| océ | eﬁomxauér{ﬁa %Jsgf?ays{eweﬁﬁfﬂﬁap o g\gfl%—ér’mde mobile
T Sohd 80 BGE i.cal | cfn éud S, a aphi cal

10 TBbiubhl 306 MURLER il BB R 2PN 081

I nput/ out put conponent provided through the auxiliary
I/ O 728, keyboard 732, speaker "734, and ni crophone

Communy o P Bbe A Sl e SRt ARGl gfon
Oivhireds Btﬁertsmﬁfs%ﬁ{s maggéégigc :Fe}'&ﬁ/léﬁg%%ﬁ-;dg\!x% flm%@% Ci\lc{tﬁ)ﬁjp ?o?rg.n .

vol atile store, su r faster opera

Malbg@as, such bEEPMRATIE %%g 2ol O 18 LG Rl §otﬂ’%r§+x§cgt_j[ grelatec.l

tenporarily stored to 6, béfore permanently

15 Whibdtiofgsubh1 8 Ehiefngds thit hRssayeTheMhIRGRE 66k b Batd Sfimunication network,
persistent store 724. An exenplary application nodule

7éh4 Bevida adsidem urldork BRd @tk @RLBto! &%l U br SRGPDARRe sGictions.
conmuni cati on device 710 is a personal infornation

manager (PIM application providing PDA

Operating system software used by the microprocessor 738 is preferably stored in a
persistent store such as Flash mermory 724. In addition to the operating system, which controls all
20 - 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 pro grams, or modules,

such as a voice communication moduile 724A, a data communication module 7248, an Orgamzer
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functionality, such as cal endar events, appointnents,

and task itens. This nodule 724N may al so 15 interact

with the voi ce conmuni cation nodul e 724A for managi ng

phone calls, voice mails, etc., and may also interact

W th Qe qﬁt comuni cation nodul e for managi ng e-mail

coﬂ?ﬁﬁ?i 204 FHoW RS Or 28Y,0fes fme pf sgBivate medaleiHIN sTerRiash memory 724 also

Adt;nn?tivg%%%tall of the functionality of the voice

c ST Rersiosng daten Thprg mofiiles desteaccuiofyithe mivkdpaiessor

odul e 7248 e integrated into the Pl M nodule. 20

%@y E}%&'é%"dﬁﬁ E%’:{‘it}"’e} ferfipcielyest Ypensf B¢ iderbsode mpbile copatriation

t%€%§££é&;ate torage of PIMdata itenms on the

dual - ode” BBBI°IE " Eo Mt Fic e ipralieipslades 7 graphichhemPbioht provided
includes the ability to send

appli.£ati.0 f er abl ]

a%ﬂ e?"té fh\?@a 37‘?5“?5 ?‘b‘ﬂ%‘@@mﬁ RRIFPORRAL previded through thepuxiliary /O 728, -
CoNj i,O ' the . -40 voi ce and data connuni cati on

- RAbIRE s el Bt W ioroont T Tt aratistcsisn epepito Gt rarde

PLM:d Js are preferably seanl essly integrated,
oo B RO B B i s e ey o e b

A eorth el VSRR I et b Srertiongoreover,

GbRAkd Athnfinill stemfor data itens_associ ated

with .a part |t{§% F}g'?a%u@%résogl tf'ﬁ%“ﬂﬁ%ﬁtqr EARD PR fefore permanently
&g@@;gﬂgwg@ﬂgi 1Q. may. al s manual | 'y

synchroni zed mﬁtﬁ&gw%égﬁg§%§%mﬁﬁgﬁﬁlacing t he

dual - node nobil e comunicati on device 710 in an
interface cradle, which couples the serial port 730

nterfac e es the serial port 730
The sor A mor ool OBy PIRAOL B e SRl e o o e

¢@finmniitial ds@cdR0 baGrshi2l RRANLS Eaﬂéﬁé%g%ﬁ\g rag’p %?l{‘]c')algliogdmg PDA

pref erences through an externa

. Bpgiondiag, udh as QlendaP evd QW | Catd on es
| S Tatron. hrancier 84 G aE 2t PRl i o

724N for installation. pa

et with theo@ibe BnRRGNGT theRIKEYA f Pﬂnﬁg%]] hisRde, .
mobi | e communi cati on devi ce 710f whi Eﬁ%gggwﬁggmemmhﬁm%

. xd owy dsaptehadvith M&rﬂata%&ﬁﬁﬂ:ﬁ&iﬁ&gn&mﬁrﬁ{x%dngﬁné kef Mu%p:aﬁons

20

via the wireless network 719.
and _other data transmissions. Altemnatively, all of the functionality of the voice communication

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

The Flash memory 724 preferably provides a file system to facilitate storage of PIM data

ite{ns 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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15 Additional application nodules 724N may be | oaded

onto the dual -node nobile communication device 710

t hrough the network 719, through an auxiliary 1/0
subsystem 728, through the serial port 730, through

t heroRb Bdldats BRLEEARTUILGAL Rsystem 740, or

through any other suit ﬁf%%ﬁ%‘é‘?e e ,Sngfﬁ'ag‘ 719. The PIM data
| NStk dre flefiibip sefRbsty iftedriiG, & @?Jﬂ ry, 724.0f RA

100 Sunn el ifleerstia, Syndh c‘é?;?%ﬁ“gdﬁ?iéé’ﬁ‘gﬂ‘%ﬁymww°fk.
| NOIGRARS cdRohdiiGhioPBR iohnk sika AH0AS TRl e 2l
connun!ca??%ﬁ)ég%?cg 710 an§&%a§gg?%%$hﬁﬁgﬂﬁ§ﬁggaﬁfﬂmﬂm
ONheRby @ik i Birbed Syste RFEMMGRALL0 5 eq wi{heal gitti%gar. er, .
functions, or both. For exanple, secur e comuni ¢ati on
Sapplications may enable electronic comerce functions
and ot her such financial transactions to be perforned

usi ng Thedua¥dodd dbite sl RuiRRb] RvELTURY 281 1 i i
710. -Wen the dual -node device 710 | g opeera ?ﬁigsﬁghrgmmd
d awith 0osaystenCH iplacing (N0 8I1-medd ifbRé b8FhunStdh Mvice TV 4R Butd ace
text message or a web page downl oad, w Il be processe
byrradlsewhichansimithestrial ot 736 oRRctuILAYEL BBl el Bmbfcation device 710 to
m croprocessor 738, which will preferably further

- piikseerspbpartnd theboseiyvientl. Thegedl pdroT30 @iy At betuSbdlehGrablle § RlAY set
722, or, alternatively, to an auxiliary UO device 728.

AP Euces fhrquigh anduizinel dueickor BB akechp IR BTG Ur € okldadl s Gfplication
710 nmay al so conpose data itens, such as enai

nB8&AGaRIN forinitilgtionh ThicastoddrvallozBiih mkYibe isc So BEELQE@n key
a conpl ete al phanuneric keyboard laid out in the
CRER e dust-gapde mahfie tepumyhicaion devis 7y, eichfs 2@miae@iremettiod than

al phanuneric keyboards such as the known 10 DVORAK
s?"%‘@%?‘cﬂp@é“’é@mm@d@aths@mﬁsmMomﬂm he dual - node
nobi | e conmuni cation device 710 is further enhanced
with a plurality of auxiliary I/0O devices 728, which

may ig@%ude a . t hunbwheel input device, a touchpad,- a
vari e lictior Jodyles 736N mey balprded @y thedual-mbde mobile

8@%056 q§}a itens i nput by the user nmay then be
tra PRAVEY B0 Tepreh Ssrmiviori AR topnghen svaitiary UL @ibsyitem 728,

hggggﬁpnsc IV%E 711.
& senal 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
mmeﬁon device 710 and may provide enhanced on-device functions, commuﬂication-'
related functions, or both, For example, secure communication applications may enable

electronic commerce fanctions and other such financial transactions to be performed using the
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15 When the dual - node nobil e communi cati on device 710
is operating in a voice communication node, the
overal | operation of the dual -node nobile
conmuni cation device 710 is substantially simlar to
t hedudiatdale MOBR coftmEBRtion 3L FigCei ved signals are
preferably be output to the speaker 734 and voice
signals for transmi ssion are generated by a m crophone
736. 20 Alternative voice or audio 1/0 subsystens,
such asWhen\ii dog-ritas 6386 71086 Qefhtifiin ystem nmay .also
be i npl emented on the dual -ﬂn{?de rmgluﬁéwéor'r’ﬁﬁﬁ ogéiofj%ﬁrece“’ed
deviged sith@s a tdktinfeedeibr ¥ AL SOl ' ' ut.put is,
5prefc'lerably acconpl?ﬁ%edIgﬁfnéwPﬁeﬂkﬁq%ﬁ%ﬁ%%ﬁgwgﬁégﬁﬁﬁwx7”
7 3and prdvaledifosig nsiytoprocdor 22, wikdh ovide ., .
an indication oft%e identity S?hge%gl ?§§ET%¥?§?E?%%Wﬂ“mmm
dufonedtuhtodie display TH20@, ABdbtiveB! to 8 m{uﬁ?fbfd‘évi&aﬂzkdgx‘fs'eﬁéf%j dual
information. For exanple, the m cropfocessor ) et
cdﬁ?dﬁﬁ@bﬂmmibaﬁbmmam@@mmp@@tdaﬂ%ﬂpQﬁhSs mes
the_oggrating system software, may detect the caller SaECS,
| EHIE e keybearo732) wifichrinyméitzably & tongiletd AMHORTRA: MGhdaRt 158 bitt in the
nd display it on the display 5 722. A short-range
ST Cat, elipugh sy sylernf ciplétsalgtambnehib By HARH shofl af B8 kmown
- mode nobil e conmuni cation device 710. For
e X TPV silgraayetse bt usedrigrer ioprmuthe dualtrhédd SaoS SN S EREE4 Bevice
ngﬁr ncl ude an infrared device and associ at ed
cf T et SFhanced isormwreity ofauxitiars NOKbviced MEB0 whikK AhyBEGudhQ:
c&gn%gkgatlon nndule_such as a SluetoothTM ﬁodule or
N B0 3 IAAftC® 2 taychprdya iveristf i switchesamstieE Mbrit Wit dd) The
§%n1I%6I¥-enabled systems and devi ces. Those skill ed
i FPRREY 413 s frput by Hisvess sy then brattansnBitedatveahd tomaiiication network
&ggvi%wrefen tg sets of specifications, available from
the PRSP e 'Uf El ectrical and El ectronics Engi neers
(IEEE), relating to wrel ess personal area networks
and wireless LANs, respectively. -

a
c
d

When the dual-mode mobile communication device 710 is operating in 2 voice
communication mode, the overall operation of the dual-mode mobile communication d;avice 710
is substantially similar to the data mode, except that received signals are preferably be output to
the speaker 734 and voice si gnals for trarismission are generated by a microphone 736.

Alternative voice or audio /O subsystems, such as a voice message recording subsystem, may
alsp be implemented on the dualanode mobile commumication device 710, AIthough voice or

audio signal output is preferably accomplished primarily through the speaker 734, the display
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15 Al t hough the disclosure herein has been drawn to
one or nore exenplary systens and nethods, many
variations will be apparent to those know edgeable in
the field, and such variations are within the scope

 Subbor SRR SO SRR e P o g, e duraton ot

10

Pr Oyicd @ i I uage, variants maybe
D0, et Lo T e B P o oor i i

EVRORhddEMhA | |.CH AN. EXCLUSI VE
RO e i contlm el D oo phog Riimaetorpge may
FOdetedM\Bie cdlier Redi® TSV ' wi.t h ) . ]
scenadef i ned ser %g‘gmg’_\i/’ﬁé‘ BI% ‘Zf;a%&%%%g%l‘éc{ﬁeé’ 3?36\9 display it on the display
Set/abr k, the nmethod conprising the steps of 5

recei ving a request network nessage for establishing
conmuni cati on between the service and the device;

sending in response to the request network nessage a
conponeishorappbd Rt Q&N A8 7 k -pluralit .

of conponent s% a first s gt of tjﬁg glc%égnph{g%%%t@lhﬁ g‘\%ll'f? e mobile
de®gwiupaios devid7 66 Foexkiple, Eeshdrihadddr Qﬁéah% tsﬁbg);}tem 740 ma

| anguage and a second set of the conponents beig Y
e%pﬁ'é% seufigsd devietndassodifledtircdid Sid dmbbRRS or § &%t;ran e wireless
conponents being configured for provisioning by &

r GPEpRicationinedplvriebias ©Bluctb e chexhie 6r n@0RT OHMER 1@ Fovide for
execut abl e version of the conponent application

- protRRianibgimilargenabledsysiens £@ desced THoboRRlePh alehf will

15

servi ce; m@erein execution of the executable version
p FRECHteShat Fpluegoodhy leadbR)a 2 htefee ohia oypedificatidnh) RAIIEK & the Mmstitute
over the network between the service and the device.

1% ectupplandBlesirsniclngieds GEER) OelotfingitorwitelesypRdo8il Breh Addworks and

runti ne environnment provides an interface
wireless LANSs, respectively.

Althongh 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, aithough XML and a subset of

20

ECMAScript are used in the examples provided, other languages and language variants may be

used to define component applications 302.
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for the executable version to the functionality of a

processor and an associ ated operating system of an
infrastructure of the device. 3. The method accordi ng

to claim2, wherein the runtinme environnent is

L e T G —

fromthe group conpri

dara oy e FRERRNED A e POLLGisy o  cat o

content for ) e _associgted with the .
| A AR R B e Petorgmimisios over

service, provid

nedeneik tHiReaa4 & -§ﬁ£& ith the service, provide
dat a storage -n%ﬁservﬁ% go or mai ntai ning | ocal

- 5 cl i endeceitaion rﬁdﬁﬁﬁném&mfnx?ge fér%%?&%%ﬁ&?a&%%f@?mce

1o

15

© 20

execution environment for a progr
ceod the datck:ng oper ation of the conponents in the
execut abl e version. 4. The nethod according to claim

2, oo o Whi B8 RAGANIRI d SmSQRL GYLed as

5 portion of the operating syste

aincludidg mygurtiity 6f @inbondnt, Y GRS off i he ,step of .
dynami cal | y generatiﬁ% t he %oﬁ%%%g%?gggégﬁﬂﬁPﬁigsW@P“mhﬂ
c? $tepturedyiinition lah@Re RS SREG &Gﬂh@éﬁ@ | data from .
gg_t_adata defined for the Service. ?ﬁ%gglﬁ%?xﬁlbeaseéasasm&‘
ensieiiiong, thecondpaietits BeingaLA gk fir PRVEBEME G duitinds JEREL 1 C
schema- def i ned service 1&®§elé?$2d P%%ﬁf# em@%%hl mrment of

" dbAsvipeto pryduce anelecEdievesin o%%mgﬁg%%ag§gdgl gcgonﬁ%mg

| DL based COR13A service. 7. The ne

drelovipens g glianhefithesemipe;i si ng the step of including a

data conponent in the first set of conponent

def i'Hieteinguesutiontd the atcantaldpaiaptoviaes fofl £hbRbng: exchango of
y t

tnforpation to describe data entities used b
E?wﬁtgﬁpgﬁq theactvgrbatwedndhe tehéve il the dBRich,ON.

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.  Themethod according to claim 2, -wherein the runtime environment is configured for |
implementing capabilities selected from the group comprising; provide communications for
_sending 4 network message fo the service, provide data mput by a vser of the device for

supplying data content for a network message associated with the service, provide data

presentation in Tesponse to a network message associated with the service, provide data storage
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15 8. The nethod according to claim?7 further
conprising the step of including a nmessage conponent
in the first set of conponent definitions, the nessage
conponent for defining a format of nessages used by
t heseRiceghamitifnis, ' : rk.wth the .
service. 9. Thégﬁgyﬂ%%%g%g%? in ?ggg%ﬁgﬁFngﬂﬁ%?E?ﬁmmon
t hendfhe® @R PReEkhme finfald ; onponent .
defini tions a?@ pIa??orﬁw%gﬁ??gﬁﬁ%gggé%%gﬁﬁgﬁgggﬁang”“me
vareketgbloterslinf f erent runtinme 20 environnents. 111.
The met hod according to claim-8 further conprising the
st ép dMhobbbd wbondngto PERAE hhédih B0 runbATRORG Rlend D oduived as o
first set of conponents, the presentation conponeh
5f oportief ofttienperdtigsysdh. appear ance of the conponent .
application program as presented on a user interface
of 9t hdhelmethaiaccordiriy.to dikif 2TRtHBCHmBAGRH Y of §mehRliPelrating the
further conprising the step of specifying a cljen€
“t ypeperent debreipice Wir Client applidaton @RS bnd MoK dESERA8dat defined
provi ding the presentation conponent as platform
spfeeth segvickor a predefined runtime environnent. 5 12.
The nmethod according to claim 10 further conprising
t e sthegretpd ponertling forvlin 5, e tipservie O R GRRAE schéind d¥8ncd service
se%ond set of conponents, the workflow conponent for
- d EPPRd AR stmiising mateb sxrdius & davbess s@vicd Gid LIDLibSsed CORBA
be perforned as specified by one of the first set of
cdfPBhents. 13. The nethod according. to claim?2
fyrt r coqprisLng the step. of executing the

Ajeordned olpim Hanthey eompgsieg tystep dfémpkiak e dbaseponent
ey kon PDde|, t he nodel enploying a nunber of 10
pre 2 §F ERpFeg; delnitionn fthegiate sefopent fio gefiniugiinformaiidnto describe

t t ada escriptors of the conponents, wherein

t (%ea BrEd 5#1 ﬁ’ég‘e PRppP avdasiompebfopthe infaeationor  t he

mlﬂfﬁLﬁ gf cohponents selected fromthe group
conmpri si %’E FRTEE (43 dither copprsing ke stprobnladings meske
014 hop _conponents. 14, The nethod according to
cl %ﬁ?ﬁ%@i ?%E?WS{QSWP%FW@%%WEWWW&rm@ingwe

format of messages used by the program to commumicate 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 rantime

envirommsents.

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 deﬁm'ng the
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predefined tenplates with netadata defined paraneters
associated wth the netadata descriptors 15 and using
the popul ated tenplates for building the executable
version in the native code. 15. The nethod accordi ng

10 fhabdibeds fubl bdulpsih i Si tep,of executing ,
t he execut abl e vé?%%gﬁ&g%pa%ne{aaatg SRR dsE Pighe device.
modal , TRhRaEP aelinoR k) I [ t he. netadat a, :
definitions in thegstdragzg%%glé%&g%% Nl Fﬁ]gﬁt,_%ﬁﬁﬁgﬁﬁg? nt type of
partsd dagiceld i BXREI Beas h ccording to
claim 2 furfﬁg? conpri5%%@4§5%E§§%%5%?g%%%gﬁfﬁﬁﬁmgﬁ5”ﬂﬂ&“n
eX epddifia ltr @ preddfinddG iR Rn 3, et adat a based execution
nodel , the nodel configured for using a native
51 ep2.eS ik adefh@actrdifd b Beioaak e ohlis node

¢ i A R

duri ng execution. 17. The nethod

- f UrdnipenenciniiRisbcshd 16t df Benpoh &, AL whSA&) (\./oig#}gneﬂt igre&e\ﬁ%,?ggrﬂceessing

-46 message initiated.by |nferact!on a user
c ottmhonducsattieni aEHniice b%éﬂ&nﬁed%@%ciﬁé&t@ Bﬂeao?ﬁle ﬁ?&t ?gg{]:é%ponents,

t he network nessage containing data entities crea

- by13t he Thwomdtiod estodE RO furfhed doRpAeHRdhd Mkp bPe #‘tzlnlg%]cecutable

10

interface el enent. 18. The method according to c

1 vesigherrative codvby B ednpialekbaitl SLR @ RN kifdddl, I th&ief &b joying 2 number of
according 5 to the nmessage component for containing

t Bedefirpdicnnliti doaigulzd S@ gomintib NRitSihe Methdifa@escHRbis BE i Qhponents,
| anguage. 19. The nethod according to claim18 further
cRpPiP Siempdetined wopiptenie revidtidrig ik pheSiBOTSAnpoR&ly\Rlcked from the

message containi ng nessage data related to the data

- eAPPR foEprising, daty eospoIRRte, mBtagrokapontRS SAgReR A dnG WS Rledtor

subsequent presentation of the nmessage data on a user

- i Hter fthewethgd spqeedineio dainmibriintiat éonpristamheep ofhGHBLRY hd1e

15

nmes e data is formatted based on the structure

& F‘i’ﬁﬁg i*GRPIales 3t tragdata JeGined Pammeets b deitionthdhd getidata descriptors
cl inl%g, wherein the device is selected fromthe

g*’flg ine 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

. defiitions in the structured definition langnage for parsing during execution.

- 20

16.  The method according to claim 2 further comprising the step of executing the executable
version by a metadata based execution model, tlie model configured for using a native

Tepresentation of structured definition language nodes during execution.

17.  The method according to claim 12 forther comprising the step of receiving a network
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conprising; a personal conputer, a wreless device, a
PDA, a self-service kiosk, and a desktop termnal. 15
21. Atermnal device configured for interacting over

a network wth a schema based service using an

eX Qe @hiBar 29 o5 2 nSLIRQ 30RLI £atio roqr.a

i ncl udi ng a¥§?ura|Pt§)OF&Pcong%%%nts,&ie?ﬁﬂ&ﬁ% tneertice
C O RRfnkif| thilhietwdrk SNl Soohthh A4 AN S eraling the
devi ce i ncl udi ng g pPocesgor aﬁ%ggntégyg%ﬁg% w%%%ﬁ%@

f okorRNRE4Ad thfhe biRENEXRE UEARL e version; 20 a user
interface coupled to the device infrastructure having

an18.npThe SENddGEoRIH t@ﬁaiﬂliti,mﬂérem%\ﬂe%rm&éaiggﬂ %cgn?iﬁ'%?{according

conmmuni cation with the executable version; "a n

5 ConNiRGiids@ gt dofp et A6 Sort AR 18halaQnlii€bHEMIn G stnciured definition

infrastructure and configured for 47 communicati ng
W ldpuigee network; and a runtime environment for
coordi nati ng execution of the executable version for

COMf i gTteinthod hdGdiEl 16 hain ¥SfuAhk bdn@RibinGhe §tbllForSGlabb § fosponse
the runtine environnment configured for interaction

‘winefwork mebdagesdontaining Mbssdgd Qats RIFRA RANS Gtz AN H Ghed 86k MnPsE
expressed in a structured definition | anguage-and a 5

s &eengt comligued for subsequeniRaeniton bithd es@XPaRSHRhs@ Snt@face of the

.series of instructions; wherein the execution of the

e fERpnithlica drdreswinreiphembsdes ditois famsted SR @Nthe S%ENBN@Sinition
of information over the network between the service
aliBevesre device. 22. The terminal device according to
claim?2l, wherein the runtinme environnent provides an
i 1t er Thesethdacwoniingdx dgim 1abitereirahsdeioe s eeléchd from the group
functionality of a processor and an associ at ed
O BP R g perspar! sereputennacifirelzes devide; aBR A (actlfisceviaf kidshand a desktop
qngce. 23. The term nal device according to claim 22,

'n the runtinme environnment is

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
compo;lents, the device comprising;

adevice 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 outpuit

device configured for communication with the executable version;

anetwork connection interface conpled to the device infrastructure and configured for
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configured for inplenmenting capabilities selected from
the group conprising; provide conmunications for-
sendi ng a network nmessage to the service, provide data
i nput by a user of the device for supplying data
content for a network nessage associated with the

ser PPRBUGHRE Withdbehwiwark; 48 presentation in response to
a network nmessage associated with the service, provide

- dat a st*GragE evgemyntiorcoprdimatingicrdcation iofilie b dbletkisRR For conﬁguing-

10

15

20

datﬁﬁin.a menory of the device, and provide an

ex e B 781 25 2Hightobhedsrvices the mptiny axgroammnit oen s ABERAGRr-Gn with
coog%{natin operati on_ of the conponents in the

ex etTtSHH B GUpropa having degmplotexmissdin aigrubtned AgRMoSiahghage and 2
io clain1§g wherein the runtime environment is 20

£ onFPd P 6 hecompenshts baing capressiias o peipafimtpctiysl em  25.

The terﬂina% devi ce according to claim 22, wherein the .
conpone it HES Beryienshesrecutably nasitngadvides fhemnaibatyigt dxoliange of
cli;ent ggﬁ}ic tion nmessages and associated data from

met adata gers agtwork pgtwee the sreviccand thedevic®6. The

tepgi najy devi g according to claim25, wherein the

service 1s 3“‘% Rafeiegeo amdfvhewin themtingensisneedt@ebvides an
fr oup ¢ ri.sing; a web service, a database

S e?l\%r%%%ng% X%H'Fa%gperﬁ‘ﬁ’stg o enpiipmalily pR a peasesser ap¥an sfiveiated operating

teyggﬂg*aﬁgggﬁ §P§g0@$d{ngﬁto claim?22 further

conprising a t inthe first set of

coggpon fpitions,.. the data component for defining
i nf or rm%{g% tgrﬁ‘?{%&éi‘é"s%"ﬁ‘rrﬂ%g tpam 5% fetein ghe repiing ekyjromhent is

Preag mat for. the information. 28. The
Termany o i Shol i borom oot movie

c b8 a6 onent, i.n the first set of

. OQB‘ﬁﬁlnp onent x efrli E%ﬁ%n s & n%t&fgr?%%aes%estg glé éergwﬁgﬁ@atqlmut by a user of the

daévid f&g;uﬁ)l)fi_l%r dgﬁtconQJnt P2 3062 message associated with the service, provide data
presentation in response to 2 network message associated with the service, provide data Storage

services for maintaining local client data in 2 memory of the device, and provide an execution

. environment for a programming 1anguage 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. TI@ terminal device according to‘claim 22, wherein the component descriptors are

dy_namically generated for client application messages and associated data fiom metadata defined

-48-




10

15

20

10 used by the programto communi cate over the network
wWth the service. 29. The term nal device according to
clai m 28, wherein the data conponent definitions and
nmessage conponent definitions are platformneutral for
accgmpodating a variety of different runtine
environnents. 30. The term nal device according to

cl ajgm 2 . risi.ng.a,presentati on conponent
15 tﬁ’éf‘#’?"ﬁ"?t%é%?%#mé’é‘%%’ﬁém‘% SO SEIES B ABSRen prhema-

C O IRRRE hvide QL | i h rance of t o ‘
conponent aegr;fc?egfgk)@on %r 88‘? a”%%ﬁ% apreggeéﬁ?eeﬂg%#asﬁ g and 2 IDL
| Nthedek 868 RQL5;e device. 31. The term nal device

according to claim30, wherein a client type of the

sdeyy ce 15pRmkihdl Bick RecolilA§ k. age :
provi des for the preggﬁ?g%%%ﬁ%%%ﬁ%%%%ﬁ%mggg%%%%?@VW?““m@
S P&t def oF cduPonddt dePRIBAE thd ' iy onnent.. 2Q 32
The term r?gJ:b evi ce abdéo%%i&ﬁ%{& “%’H?‘Fgl m @dﬂr%nrai'%? desifbe dta
:Coéﬂﬁﬁés&ivdﬂgyﬁwﬁ@ér&mﬁd"éﬁHxEHPﬁPﬁithJnﬂa'L.he second set of
conponents, the workfl ow conponent tor defining

Praic es ShetgmidaRieviad4518in M3 €Rim H Furdfe} dopridi & i
performed as specifi éd y one of theg%gr@%at‘lgﬁgfompmmm

C Ghlrt @8 bScompdintASEnitddAs, thedhdllaPlomPehiGs: REGY £ 00 Bﬂnessages

claim22 further conprising a tenplate based executi on

nwekglby fhe progusmeakotma@inichte o X @6 kéridk Ritl Bk 8-k i N nati ve
code, the nodel enploying a nunber of predefined ‘

t @A Ahe ol Hevtysmedrdingito SRR AiTioRth ti dabh dbfBordRIdEIAS Fs and
descriptors of the conponents, wherein the predefined

't exshezicompoasnt definitivhaiecblftim hiv@alFbriabadtimodatinh a GRBQR &iffSnt
selected fromthe 5 group conprising; data conponents,
negEmymvicaynsgnent s, and presentation conponents. 34,

The term nal device according to claim33, wherein the
ptedehoieeninabdqyice swerding @ clshop8ihath@domprishig Bpteaiatian component
defi ned paraneters associated with the netadata

- da&edrshrebelisompinays, tegrespmistiun eimponchefopdefihing thie Gppearance of the
bui | di ng the executable version in the native code.
component application program as presented on a user interface of the device,

31. '_I‘he terminal dgvice 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, Theterminal device according fo claim 30 further comprising a workflow component in

the second set of components, the workflow component for defining processing that occurs when

. an action is tq be performed as specified by one of the first set of components.
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35. The term nal device according to claim22 further
conpri sing a netadata based execution 10 nodel for
executing the executabl e version, the nodel configured

- for keeping the netadata definitions in the

st ragct uiRQerdghianitd : age, .0 arsing during
execution. 3 6.£'I d%g atg%fdr%%nq‘gﬁa%?\%i CSCTBRRE T pRb e basgdprecution
22 ol @i ST LS AT P, RIS B TS s o

nodel for executing the executa

. COPfetidfibEEin ' ' -.represent ati on of
st ?J ctured 'ég%icﬁg:a%%ﬁ’fgﬁ’gﬁ%@“&’%&%é%ﬁ@”@%ﬁﬁ?q Gponents,

15wBefein @B BredBhdH j e, ' Jo,.claim32,

o T Aol Sl i ticB8 ROLE bt Cgoni gplcted rom the

5 S eprcup @ mPrisHPL SR Coshdlich i nteraction of -

a user Igfanﬁti%e dgé?{g%%%@?d ﬁssgé} uéﬁé‘?&g?sh X 5’2”“@1‘ Epepents.

t hist neThelaiAB&SREY il tities,created
ﬁm&@@é@ ﬁh@ﬂ%qa&gn %Hgﬂ?%m?ﬁ@p%g%?g

by the workflow conmponent correspondi

| TomiliabataeedRtimna kB SR L SR ATERLN IO o

to claim 37, wherein the network nessage |

. 2®omwm§r@bmmm@eﬂﬁb@9&mﬁﬁ%nfa&%%‘;g@nt ai ni ng

10

15

the data entities based on the structure definition

| @hguckhe terifial EecetatioRini3ad cIgte\ %ﬁth@%&%géu% ntle.Qadgtla %zi;ls_g%ﬁcecuﬁon

38, wherein the executable version is”co gured
f BPdel & eicwitingtha cxces FONGRIGALhYR6IE FRESAYS0 %%d@d%h@ma
message data related to the data entities, t
- r &dipisids the stmoited deitiag eng ol fogpkal At suRggouUeNt
presentation of the nessage data on a user interface
ot t hdheyempirebdevish ereiding tc2ilTRS £AG6 c@brBins S BB A& xecution
based on the structured definition |anguage. 5 40.
TrRdtek fat erpiing thiesrbaisbizoesion irgnddel cohRuB 82 nsDEkRLN t he
device |s selected fromthe group conprising;, a
PESEHAIon efstpired definition eguessodie dingR exa@uiA,  a
§§If-,§hervi_ce ki osk, and a desktop termnal.

' ¢ terminal device according to claim 32, wherein the executable version is configured

for sending 2 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

. Compouent corresponding to the user interface element.

20

. 39‘

33.  The tenninal 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.

The terminal device according to claim 38, wherein the executable version is configured
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41. A conputer program product for configuring a
term nal device for interacting over a network with a
schema- based service using an executabl e version of a
conmponent application 10 including a plurality of
conponents, the conputer program product conprising: a
c oY Ing & HaRIBFedce T Hs3aseCoRtaRIng messeasyiate tintadrie therdataudndities, the
stored on the conputer readabl e nmedi um for
c o STSPATRRAET ok meskage ernfiggireddpr spisequent sresrnbpneof tsaspsege datsron auser
configuring the device as a client of the“service, the
r urERE & A P arsmElsreiBemessass &t s Srmatisd baseroan th twgterpd definition
first set of the conponents having 15 descriptors

&ed in a structured definition |anguage and a
second.set af -the conponents ei ng. expressed _as a
aetlos TBF T e AORODE AR WG nGRetis o PG fe the group

execut.abl e version provides for a bseguent exchange
o S R Rt OR Do o P BB orHee Geth g g desktop

ang . device. 42. A server configured for providing
a schernm- based service for interacting wwth a term na

ooy hSaBE BB e Phird R Bt Roethe ovro
: Lish _commini cat i bet ween t he I
PR F A T B 1 8RS gppticstion
10 PP AT obhchlf, AE bRl LDkBE 868, Lofrendi ng

COIYY
in respo e reguest ne sSager

conp uiERdhidhi,.Programincluding a plurality of
conmponents, a first séy of the conponents having
descrd mtHcenGrRnGs S8 Hutt Rordd ?& tﬁﬂ&:&n@ﬁt@ﬂeﬁﬁlé Abdide? By coordinating
| anguage and a second set of the Conponents bel ng

X% Boh B €ha SxcButsHR Veffon Ur chitthidiGhd RRSe ash BfentPor the service, the
conponents being configured for provisioning by a

I witimE e BihdnPEIBEreddbr iHBBcHIR Vit 8 fifsOset SMRULGSondRs having
execut abl e version of the conponent application

15 pHeGifen &@Rbded il sBocnirbPd-88MbCRnABreand 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

20  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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client of the service; wherein execution of the
execut abl e version provides for a subsequent exchange
of information over the network between the service
and the device. 10 43. A term nal device configured
for interactiagg%%er a netwogrk with a schema- based

servi ¢&"RPETH RUREREATA IS AR hsims Ty o interfase fop esniing in xesponse
appld cation programincluding a plurality of )
C oS e e RerPork Migsiae dh OB PG R OBty BESicing @ ety of
me I ratj the deyice to.execute the .
o BBl Y 8 b oty o P e o pmsired dsiniton
t i nf.rastructure ans confiqgured for comruni cation
gl AL A B SR o bk e oy e, tho
c - vi.ce infrastructure and configured

5 ¢ Bl Sl Uon e o o T ATl canaeny o164 e t

I i nat i execut jon.of the executabl.e .

e RN Pl SR B Bhon ebegm sop o o drvice 55 o
s%£¥ﬁ5f¥£&$$kxuntine means configured for interaction
with a first set of 20 the conponents having

e R o G B8 Sl A B Yl SR S o

| anguage and a s e Cco

e HRRMRALvA heRedBlid B e &JI Bk Y cﬂa%i.ce.w.h erein the
execution of the executable version provides for a

Rt T R
using an executable version of a component application program including a pluality of
components, the device comprising;

an infrastructure meaus for operating the device to execute the executable version;
a user interface means coupled to the infrastructure means configured for communication

15 with the executable version;

a network interface coupled to the device infrastructure and configured fﬁr comumunicating
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 ﬁth a first set of |
20  the components having descriptors expressed in a structured definition language and a second set
01:__ the components being expressed as a series of instructions;

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

-H2 .




nformation over the network between the service and the device.
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