System And Met hod For Building Wreless Applications Wth Intelligent
Mappi ng Between User Interface And Data Conponents BACKGROUND OF THE

| NVENTI ON 5Thi s application relates generally to the display of wreless
applications on a user interface of a wireless device. There is a
continually increasing nunber of wreless devices in use today, such as
nobi | e tel ephones, PDAs with w rel ess comruni cati on capabilities, and

t wo-way pagers. Software 10 applications which run on these devices
increase their utility. For exanple, a nobile phone may include an
application which retrieves the weather for a range of cities, or a FDA may
i nclude an application that al]lows a user to_sh groceries. These
sof tware applications %E"%fﬁ'é‘ %Mﬁf}%i’del?"(ﬁf&‘flﬂ@géﬁﬁﬁéﬁt“’fﬁﬂ“@?“?‘ﬁ Withet work i n
order to provide ti Hﬁie}‘!xo@ﬂd\’mgﬁ U IBcBRIeM URBSINt Q148 A D4R \WYffonefiye to the
restricted resources of some devices, and the conplexity of ‘delivering

| arge anmobunts 150f data to the deV|ces devel opi ng software applications

for a variety fflcult and tinme-consuni ng task.
Currently, dev§%385§%§8%8éiﬁghgiﬁ9Y@ comuni cate with Web Services through
Internet based Br mqg@caaa%;ags a@.@eunyt%t@ram%%me%@é gg_égtfax\@o L$sfave the

advant age of belng adaptable to 20operate on a cro orm basis for a
variety of di fF&fH aH@VF%@?“ but have a di sadvantage of requesting pages
(screen definitions in HTM.) fromthe Wb Service, which hinders the

persi stence of dat;aergegw,m@ .sct;ga&mum‘e;@f%xess G«L@&gs\f@usgga s%at s AR have the
advantage of b f devi ce pl at f or m

el ng %51 peci fically for the ty

t her eby prOV|d?ﬁ£ & ¥ SéW‘V@T %ﬁWWWP?@Hm%%%WFG&VW W“ﬁ?&ﬁ%éﬁ?@@r each
runtinme en%lr@nmgmmwhbmbmemnmﬁa®vw®nappbm@amhmngrhamﬁaaadmsammanbages of
not being pl atifcRbdt |aﬁ;ﬂ@9§ﬂ@1€cﬂ tfetrlewg%re%éﬁlepﬁpa@%la (gf%;n%sn& 2iPPB& ng@ ¥ehQRpent

mul tiple verS|o?s ot qﬁg) catlon as wel being relatively
large in S|zeamPﬁ@W‘ByaP3%Vﬁﬁt ﬂ@WﬁPVSF@ﬁ%ﬂ?ﬁ@§mﬂFmPﬁﬁﬁﬁéV?%@ﬂ Furt her,
appl i cati on defib opesrisinreedtvexipe pidenecgovdetinelpard gretirivives th angUuagesr, such as

Java and C++ g t@@@émc@@tesaun@ssc@smrdgv&Q%dhe@él%ﬂxe\é@y @Baivérﬁgiakg%ﬁoun& ncl udi ng

hard coded sta}d |nt§racgf p creep | epents with data el enents. There
i's a need ata to the devices, developing Software applicattons for a variety of devices remains a

difficult and time-consuming task.

Currently, devices are configured to communicate with Web Services through Internet
based Browsers and/or native applications. Browsers have the advantage of being adaptable to
20 operate on a cross-platform basis for a variety of different devices, but have a disadvantage of
requesting pages (screen definitions in HTML) from the Web Service, which hinders the
persistence of data contained in the screens. Native applications have the advantage of being
developed specifically for the type of device platform, thereby providing a relatively optimized
application program for each runtime environment. However, native applications have
25  disadvantages of not being platform independent, thereby necessitating the development multiple
versions of the same application, as well as being relatively large in size, thereby taxing the
memory resources of the device. Further, application developers need experience with
programming languages such as Java and C++ to construct these hard coded native applications,

including hard coded static interactions of screen elements with data elements. There is a need



for application prograns that can be run on client devices having a w de
variety of runtime environnents using dynam c interactions between data and
screen el enents, as well as having a reduced consunption of device
resources. 5The systens and net hods discl osed herein provide a |inked
screen and data conponent definitions environnent to obviate or mtigate at
| east sone of the above presented di sadvantages. SUMVARY OF THE | NVENTI ON
10It is desirable to drive down the conplexity involved in devel oping the
wi rel ess application by reducing the need to do any explicit coding, as
wel | as reducing device resources utilized by the application when

provi si oned. ARESREHEA AREFRET 670 bf wn eredet deiess hivise 2 dide aariely pEruvmpagement of a
User | nterfaceevidinmenfusiag dyningit R8Gctbd@\bEeen Byt dniRleein@datchd @s WHileGling@pPpPi Ng

bet ween t he apg&k&@%&QQMQQk@ﬂqQgg%gﬁgnd U screens and controls. The device
has an intelligent 15w rel ess device runtine environnment (Device Runtine)
that provides a set of basic services to nanage the w rel ess application,

i ncl udi ng aJseri esTigfsysteing kednagedsatinload thrdlairévide @mpioa etiten def daaicihpoms, and
their interactiaRBons alvishil Itf Yoolille AGYGLAPIERL: Cl{LOhE uRNE I LHUES 4 eSour ce
al I ocati on. Thg gata domain for this category of applications is defined
usi ng the at ont"@ @48 conponent definitions. The conmuni cation between a
device user interface and data conmponents 20is defined using atom c screen
conponent def i funiiQRS orBYENNSERERIN and dat a conponent definitions are
described ip neta

qﬁgg §§jng a ftr ctured definition | anguage such as XM, .
The relationships DETVREN e LB FEEPEHY Haltd EHPHHEHE "He8F ni tions are
enbedded i n t Hepixden bafdusingtheons! 0 ¢p dtheplfco caiingfas s@r@ exictha tlavicamppicRys.

Typical ly, rengdpiees) SGapReMisn #0h pAlishkays 966 A8HbYeMs {LAMITHIR Lader | yi ng
data conmponent_and scr y user events 2binpact the

eens. controls affected b
current state {Or HAtA? ﬁséeb?‘ggf%cﬁ f@ P BRIt ‘Eef’ APy ApTReetingidnsst ewbifiges to the
appli cati on défEken thd aitrhicatiunalata denovneend Glakrbeps @y potelo Aheddeaiid 4 itetigenus er

i nterface, 1ANGidISE bevROLRMRAnH@hBent (@e@détl{mkj tﬁ'a@-JJrL)MdeE gfek Q(BLSQ:QerLi&s l.he . .
hi' s synchroni zation

"1 he” mappi nd p LOPi s PR Nertr & RUEARTERTERIBREE S oat | on of
dynam ¢ and i Atf@ftigestand deisiptragions capiniplihignigebprot difes adiatdacecormponent can be
i mTEdI ately I’Qﬁo!cz@i@rt. e[fﬂe & dbhgn ROBLLRGHy NGpIViBR iVRERA usingh!ie%tomqg‘la al | ows
bui | di ng ef f egotn%pgr%nt\_glef{nﬁsox%.s'?heachgrlmlm?cg‘&oln ert]\geex? aa ?eeige ucgg_ intezrface and data components
20 is defined using atomic screen component definitions. Both screen and data component
definitions are described in metadata using a structured definition language such as XML. The
-relationships between the screen and data component definitions are embedded in the XML
definitions in the form of screen/data mappings. Typically, rendered screens for display are
derived from some underlying data component and screens controls affected by user events
25 impact the current state (or data representation) of the application Changes to the application
domain data are automatically synchronized with the user interface, and user-entered data is
automatically reflected in the application domain data. The primary mechanism behind this
synchronization is the mapping of screens and data, This mechanism enables creation of dynamic
and interactive screens. All changes to the data component can be immediately reflected on the

30 screen and vice versa. This model allows building effective wireless applications based on



server-to-device notifications. The data updates asynchronously pushed from
the se er are instantaneously reflected at the U screen. According to the.
present invention there is provided a nethod for generating a screen

5el ement of a wireless application based on a data object displayed on a
user interface of a wireless device, the application including a data
conponent having at |east one data field definition and a screen conponent
having at | east one screen elenment definition, the conponent definitions
expressed in a structured definition |anguage, the nmethod conprising the
steps of: selecting the screen conponent corresponding to the screen

el ement’ seIect53”?%Faﬂ?§ﬁﬁ§9?“1Tﬂhﬁd€ﬁFT¥VFﬂﬂm Yy agtforghrseNMpisi ng present
in the screen wempowethtreficttb wappitag. f or speci fying a rel ati onship between
t he screen conponent and the data conmponent as defined by an identifier
representing the i.ng; sel ecting the data conponent mapped by the

nmappi ng accordingng%g?ﬁ mHﬁBﬁ?W@“F%@%?WTF@?W“ﬁbfﬁ?%“ﬁ@mﬁm 25°¢Bj ect fiel d
val-ue cor r eSponidicngt 1 wirdebrapidiadtian fabedlodla dhefobieni displdyainn o fiset ilverfiaaggped dat a

conmponent ;  geneirdibd ddgcelnphiRARN BHEITRA ad LAPILR Gav LRGN ot &BAL definition
15t o i ncl ude Hgg ga ect field value accordin the format of the
I

MOJ%CQ% |.d gto t
data field defiAi T GRHE “YUPIRLE 14 Ehee hsfspelr i (eindigts Aetrenent
Accor di ng t o elefitifontrapressesrertruagfredtdpf@ition Bemang, themetind dooprisnggresteissf: pr ovi ded a

system for genekdihi gscRen6h R8N SHEPRBhg @ the Fordlh LG G S ARR-bGALI O based on a
data obj ect, di. user 20interface of evice, the

, . . ' Bﬁlifglx%?glegs?oa PP ent € SCLREJ: CQmMPpO, afit,t e pleSS spgoitying a
application including a datareSRISSAdhT KA RGPt s ZerPm e SEb Fefi el d
definition andd§m§%®é@ﬁ%¢@ﬁwﬁﬂenmnwgvmﬁgwdma&emstm@neﬁ®¢heemkaEnenp _
|def| niti on{ ht h@ret@ﬁnﬂg@r&ermbpi@@g‘elemn% O c@%&ﬁ&?éﬁ@ed‘b? th@;n§§pfng§&%€9to]§k%fl nition

anguage, e .ha TRri.Si N e steps of: a nappin nager . for
sel ecting then%@?@é%m%%ggﬁﬁ3ﬁ¥g%%PH%@%@H&ﬁﬁ@“?ﬁmgﬁgggﬁagg%kgg§W§ﬁ? and
i dentifying atffeappeddpfecarapitmynemtiosantcnickmti fors tr sem donpdreity t he
mappi ng fors 25sip@at fy taadbRe fiah adcaRshinPrRR MR Br hd\Rn S0l 8gRiHgARPONeNnt and
the data conpgggghn%? deﬂhﬁggrgx an identifier representing the mapping,

¢

t he mappi ng manager or'Pgeré |n5m%he dat a conponent mapped by the mapping

according to the mapping identifier; a data manager for obtaining a data
obj ect field val uacefiingesIendi HGetlotihd HRelAl@tidninetds dafdedd &k g of the
Tromthe scr oananEmse dR oF F G BT b TR e P BB BT 1 o1 d val e
accordi ng Po {rkeace ghavtieles tlevidaabectpnlisatipn etiefling e itniomperewhaving adeftioned i n t he
mapped data caumIRREsHnition and a screen component having at least one screen element definition, the
component definitions expressed in a structured definition language, the method comprising the
steps of: a mapping manager for selecting the sereen component corresponding to the sereen
element and identifying at least one mapping present in the screen component, the mapping for
25  specitying a relationship between the screen component and the data component as defined by an
identifier representing the mapping, the mapping manager for selecting the data component
mapped by the mapping according to the mapping identifier; a data manager for obtaining a data
object field value corresponding to the data field definitition of the mapped data component; and
a screen manager for generating a screen element from the screen element definition to include
30 the data object field value according to the format of the data field definitition as defined in the

mapped data component.



According to a still further aspect of the present invention there is
provided a nethod for generating a data object of a wireless application
based on a change in a screen el enent 5di splayed on a user interface of a
wi rel ess device, the application including a data conponent having at | east
one data field definition and a screen conponent having at | east one screen
el ement definition, the conponent definitions expressed in a structured
definition | anguage, the inethod conprising the steps of: selecting the
screen component corresponding to the screen elenent; identifying at |east
one mappi ng present in the screen conponent, the mapping for 10 specifying
a relationship between the screen conponent and the data conponent;

sel ecting the data conponent nmapped by the mappi ng; obtaining a changed
e o e hor S8l BT G LESRPRAING, L0 AGIRIRE A ARl e RIPOneNt
assi gni ng the changed v data 1i'el ue o0

according to tﬁ@“ﬁﬁ?ﬁﬁﬁ03?‘Wﬁe“ﬁ%¥éﬁ*%@ﬂ&“ﬂeﬁ@ﬁmwﬁﬁﬁa§§mﬁ$$Wﬁed |n the
nmapped dat ascoMpbinenh a usdiSnterface of a ARG diitgthé PplRath inklhdifgirddesmpasmect of the
present i nvent haQﬂ% gt lfe%lt She Id§a iﬂe'fdca\éf'rgt%gas eggé/ek go%pf) gﬁtat.tgvor%ea{lggtl oggsc%F S creen

el enent of a wreless ap 't cation ayed on a
user interface ?ﬁe“ta‘i‘ewt’t"’elﬂﬁ§‘§“"ﬁ‘§\‘}'i ‘E@“““’twrf‘épr%ftfﬁlﬂt aeHEcusd di"fﬁtf‘P%lH‘i‘gr‘t@ge dbedat a
conponent havi mghadtonpedgttheonrps oftatiatidg tielstteed efriphichicores@idhngao hescean conmponent
having at | easfic.QREuseyEER 15k eg%ﬁtp,rgt;tete@t ik ehptt,ee,tc'aﬁpo%ng& ATRARE o definitions .

expressed ip a structured definition | anguage ri si ng the
steps of: neaneiype aeitiaphip Ryvien e SEPLemPy AEAt2 CaPPedpERdrhge t o the
screen el errentdasmmteet(maﬁ@d bydthspdpaiyg; oBains: chagediva @ftonftyd sirgenatembr@ast one

mappi ng pr ese%nésﬁbn&:&k@o é&&&%&i (ﬁﬁm@%m assxénhtgthg@iﬁpée@galjeQJadéa?glht@(deng a
rel ati onship bet reen onent; means for

data co
selecting the gﬁ‘f’ b 8%6%%* t‘g‘ﬁﬂ’ﬁﬁ"é‘ﬂ Bgfh‘tdﬁ‘éf%‘ﬁfﬁi“ﬂﬁ‘“ﬁ*g&ﬁ‘t n;ﬁi’)‘F’apB‘IS't aining a
dat a 250bj ect defednoneatl ue corresponding to the data field definitition of
t he mapped;gdat a corrponent means for generating a screen elenent fromthe
screen el enment defjinition to include the data object field value according
to the format of tHEHHY Sf‘ﬁ@lﬂge raerd ofiteiperginvaL oy BT KeY Vit adRdeeipped dat a
conponent , 30Aecetdiangect gergensdf b Wireldssiapblivetion aspieot dof obfchtelispied entusérnvent i on

there is pr OV|1rd&f§ce%fmmk&tﬁtceﬂﬂ%EIQEHopfn@lg(m:gta dgtggongmﬁrh%dggglezét &l een
el enment of a wi.r on a data object ayed on a

plication based I spl
user interfacé™d CIGE‘F&’]“? 3?‘&%&%‘*@6?%“@“@% hReneghI51S) Rairesh ]‘?“P?E‘Idﬁ@t“f‘?& ':E;)? dat a
conponent Havicomporent de@itivns eopressadart astrdtiedddefthgion Rngubgorihamthodcaprigenhec onponent

having at | ea&%ps@ﬂﬁeaﬁﬂ%ﬁs@l@cttﬁ% @E@t%n éé%FdnEHt Edn@&ondhg% t&%&@&?@iﬂém defhqi ti 0“3 t
i.ni on e conput er program produc

expressed in a sinl ? ‘g‘ ﬁg 12
conpri si ng:  a OGBS Y AGALY RS Fnstif g m fﬁ%t%‘g‘h%ﬁm%m%% & 5on the
‘conput er r eadaBip@z freeealnng orelgeblicicwig thdreescrgemencoiefennpeetespondi ng

to the scr eenm@in@ﬁﬁé@ﬂeottﬁ@ae aaei%&tutoké’m infgeddl, mt:%@@tnoq{k%mrratapthangg pigsent in the
screen conpongn el ati ggshl bet ween t he

f
‘screen corrponer\ Cf ﬁe} de]t‘ %COB%%%“%’“%% ﬁhﬁg?%%geﬂj%émtg'@? ?f]r”ileed“aﬁfif * PHRWET i er
representing mppes fmmaﬁ@ a sty elvmprp irprg thneekgh denfeprdefration etinage thhértadat a

conponent map@gd: oy viie R e BHROSTtHe Bba iR deABiRRARLAL hdRLpfi er; a data

nodul e stored 4280 component,

30 According to a still further aspect of the present invention there is provided a computer

program product for generating a screen element of a wireless application based on a data object



10 the conputer readabl e nmediumfor obtaining a data object field val ue
corresponding to the data field definitition of the mapped data conponent;
and a screen nodul e stored on the conputer readabl e nmediumfor generating a
screen el ement fromthe screen elenent definition to include the data
object field value according to the format of the data field definitition
as defined in the mapped data conponent. 15 BRI EF DESCRI PTI ON OF THE

DRAW NGS These and other features will becone nore apparent in the
followi ng detailed description in which reference is nmade to the appended
drawi ngs by way of example only, wherein: Figure 1 is a block diagramof a
net wor k syst enfisByf] Q@ pesr ipterfage of 2 pirdeskdedicatye anmliofion ancipfingsd delg somtbendnce  of
Figure 1; Fi gUbﬁm§atlléistanebllat@ﬁé‘{d &h lﬁ@fnaﬁﬂan;;esﬂBorﬁ;Jaﬁeﬁdhla\hl%%{]l@astfd’n@-mwrk of the
gre\cl)lg(r:SmO]; f F::?;Elgtée%fzdell; tﬁe coxg on%l?‘dep mtéf)n? %(dr:;csgsgﬁnsltroctun% dg' n[;’%c)) g%?!g%%ﬂ%lai:ﬁg;: (I’)lg
‘and host i ng m&mputfr@pgrgﬁ v@%rﬁam@ﬂswsm@mmre@ﬁm hedita] aovﬁpmﬁg Rjdyig siered ;

25Fi gure 6 showshanmpxargplage ﬁ&lﬁulﬂﬂdsaéctmgmﬂ se:mmsdzﬂagenich@esﬁo@maex@t :
appl i cation pr QQEJPJQmQIt aiEil I&Hlnfg§%at Fasgc%lé glapﬁ 8§resent mat eslér.ee;[n cor{‘épogen?'mgl e method of

i mpl enenti ng the conponent

Figures 8 s homgapa‘“%b“@?%“%?'%éﬁm&ﬁt@“ gn éF@’tb?‘@@Welé Wr‘i‘@hf@lp\m@ﬁt ag he

appl i cation of d3@Fbgasri@ndier kprgentiBSthEmHHOYGe REHpAP BbAlif@BelRfingitktidataal SCreen
di sl pay for t h&mﬁ@l%h%emy tlFlngM)rn% a§:brd1§g 0 the maﬁmﬁg, I&Hﬁ%rsa QaQa mola@mﬁorg‘cponupdat e of

a data obj eﬁt ccord t0 user d
Figure 11 ¢ ecﬁﬁp‘i'fﬁffé‘{aé’cfﬁ‘fd“’élfﬁraﬁb‘é‘“tﬁbj’ @&Obﬁ‘é(@@\ﬂtﬁl%@“{ewm&’%&f f#r onous

nmessage for hefiehgipimitingn @the Fagped dtaBomponent; and a screen module stored on the computer

readable medium for generating a screen element from the screen element definition to include

the data object field value according to the format of the data field definitition as defined in the
mapped data component.
15
BRIEF DESCRIPTION OF THE DRAWINGS
These and other features will become more apparent in the following detailed description
in which reference is made to the appended drawings by way of example only, wherein:
Figure 1 is a block diagram of a network system;
20 Figure 2 is a block diagram of a wireless device of Figure 1;
Figure 3 is a block diagram of an intelligent framework of the device of Figure 2;
Figure 4 is a block diagram of a component application program of Figure 2;
Figure 5 shows a representative application packaging and hosting model for an example
component application of Figure 4;
25 Figure 6 shows an example method of implementing the component application program
of Figure 5;
Figure 7 shows a further example method of implementing the component application
program of Figure 5;
Figures 8 shows a mapping between data and screen components for the application of
30 Figure 2;

Figures 9 shows an operation of initial screen dislpay for the mapping of Figure 8;



5 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Net wor k System Referring
to Figure 1, a network system 10 conprises a plurality of wrel ess devices
100 for interacting with one or nore generic services 106, via a coupl ed
Wde Area Network (WAN) 10104 such as but not limted to the Internet.
These devi ces 100 can be such as but not limted to, PDAs, pagers, cellular
phones and the |ike. The generic services provided by the service 106 can
be Web Services and/or other services such as but not limted to SQ

Dat abases, |DL-based CORBA and RM/ 110P systens, Legacy Databases, . 12EE,
SAP RFCs, and COM DCOM conponents. Further, the system 10 can al so have a
wirel ess network 162G shoypieedaieshe deebiss oo dingts ssertesisde sie 1OMIEOL t he WAN
104. It is recogmeeddt hat ot her devices (not shown) could be connected to
the web service 10 ed networks oth t han as
shown in Figure 1, Pl rkﬁssg%l X@&é%d%{]%e %%r “ar ncgrtmg’“%mes?%a eefrerrath ‘re
selected for t A& &Mer‘?g description of the system 10, for the sake of
sinmplicity. SHowever, it is recognized that other services could be

substi t ut ed foms&@pméﬁﬁtﬁﬁmﬂf%@ﬁ &&W . Further, the networks
102, 104 20of %%stem 10 w Il hereafter be referred to as the network

104, for the sak&6t" S hplicity. Referring again to Figure 1. the
devi ces 100 transnRdifergnzdo Figeel, v@twosGuaEst B/coaBi0 A pleraiPeSages dédvitss 100

respectively, m%adflﬂ @ﬁmlxxﬁétgbngzrkhs\lz\ﬁvitcg le‘@la X\&)ppl&i%lgé ‘grgaSNe%Qc@k (V\?Xﬁi devi ces

100 can opgpat g, as wg) t b Services
request s/ response e g‘&@*é’?“%‘i@%l“ feret hiest d5rifes 10 e sushyes bhté*aﬂéfr*fe‘i“ﬁf or mati on
and associ at ed®Rfeitrasecsorstiaa bhonds ard tediterpihe gane i@ Stes providnbly fieeicy 1aaganpr oduct

pricing and aVlﬁ'\\i’eabérl'lbeg Yodlof ST} @Qw@s@uéh'apﬁn EE?E&IQ@Q%QLBQ(@M%QDI??JS%& ce 106 is
an exanpl e of 02 (see

ent a ation pr
Figure 2) on t e co M‘%‘h%y% Sﬁé%ﬁc%B@abiﬁBJ%%ﬁtWﬁstw &Ogﬁ’éc%tvmrk 104 in
order to provicderongnis| iFughet, the system &0 @i alfotheveaovimiti haati 00 fdewhewg ti:00. 30 For

?_SEI sfyi gg 11 hevidRRUORES 186 & H VUl Si: [ *R AN ANE R RIS (Jogs@lbw&) hsudigb service
can

connected to the web service 106 via the WAN 104 and associated networks other than as shown

in Figure 1. Web services 106 defined according to a schema are selected for the following

description of the system 10, for the sake of simplicity. However, it is recognized that other

services could be substituted for the web services 106, if desired. Further, the networks 102, 104
20 ofthe system 10 will hercafter be referred to as the network 104, for the sake of simplicity.

Referring again to Figure 1, the devices 100 transmit and receive requests/response
messages 105, respectively, when in communication with the web services 106. The devices
100 can operate as web clients of the web services 106 by using the requests/response messages
25 105 in the form of message header information and associated data content, for example

requesting and receiving product pricing and availability from an on-line merchant. The web
service 106 is an example of a system with which client application programs 302 (sec Figure 2)
on the communication devices 100 interact via the network 104 in order to provide utility to
users of the communication devices 100,

30

For satisfying the appropriate requests/response messages 105, the web service 106 can



comuni cate with an application server 110 through various protocols (such
as but not limted to HITP and conponent API) for exposing relevant

busi ness logic (nethods) to client application prograns 302 (see Figure 2)
once provisioned on the devices 100. The application server 110 can al so
contain the web service 106 software, such that the web service 106 can he
5consi dered a subset of the application server 110. The application
prograns 302 of the device 100 can use the business |ogic of the
application server 110 simlarly to calling a nethod on an object (or a
function). It is recognized that the client application program 102 can be
domnloaded/uplS%H@ﬁw?ﬁWW@T§FWBHmﬁ%W¥HQtHﬂﬁPMﬁ@FWﬁﬁ”@%@Wbﬁbwrg‘mWHTough t he
messages 105 viodifTRendvenmomkAMDE:; exghbingeltdayt bisnetshgicdeatioas® Q0. 1t is

further 1 ecoonbariulbiahfy 1EUiGRS, H00,LANA0F STIUNLSR. Sullhilfne OF rore

web services 10 H§%a5500|ate Ication servers et wor ks
104. Server EnViTo “ﬁ@ﬁ@???ﬁﬁ”ﬁﬂ“ﬁoﬁﬁﬁemﬁSm?ﬁ@jﬁﬁﬁb§gﬁﬁﬂéémT86 provi des
t he i nf or mati ofPrsidssd agibsst OB appticatidn s&rbat ©. segpiotiod frexralsBent thapplct cat i on

programs 302 ( ﬂ@@dﬂ'ﬁk&k@’ tﬁsn?e}s 1% R mgapgl%gtliog Ssver- 09 s;gngérfyboecral}@é/aqgegl O sly or
asynchronouslydﬂf% r.nat %E ¥ ition, the web serV|ce 6 may
receive and use’The 4 HfEP T'ﬁﬁgﬁﬁ%@ﬁ&ﬁ?wiﬁgmﬁ¥BVW6ﬁﬂ“W§“Fﬁ% cllent

appl i cation pr%@@@W§M®®@kéWe@n@e@t@nwm@emdewvaesmeﬂﬂm@ﬁ%ﬂ@f@@&ﬂﬂkasks on

behal f of cli Erﬂfwofkpp‘h ety O Me B REN IR :%&eﬁ%&%}egﬁat‘ﬁ{% dbhgs gy, ces 100. The
web serV|cq 10 a software service, which 20 can

i npl ement an |n?3? ?gémgﬂ3ﬁr%§e%%6?3?@&&aﬁ??ﬁ&”ﬁ%ﬁ”@%?VFE@%1@@§ﬁ?ﬁptlon
Language (WSDL¥™e&gyl%t ered in Uni versal Discovery Description and
Integration (UDDI) in a web services registry, and can comunicate through
messages 105 wi th ]gw i ent geV|ces | QU by being exposed over the network 104
t hrough an approprla e protocol such as the Sinple Qbject Access Protocol
(SOAP). | n sone i rsfeatievtfae drike web@nieiles moviloebd itforatidnonsstdealos deklh nes t he

XML f or mat 1f Orarctubee b)2§e HBISS[@JQ@Sonlp%ramk el gy aélge B oNVil cllewf:égrlmgthél\/l— fragment

encl osed in SQAR [ ocC t st appl i cations
where the SOA dngwﬁgqxf%%mmmm%? ﬁBﬁ@?g SUQQWQHHYNgsﬁ%% Y. A further
opt i onal part“6?W8@WPG@e&ﬁﬁeemvhe%ﬁﬁﬂppbwﬁdﬂngw@hmEmmheadevgmmmm@reas some
SQOAP i npl enmenksatiitans ths wRe 160, MMRrm Mads 98 bdn@8of o MIBplicQon i&RimkRod r anspor t

ggﬁaﬁﬁ?LZtlQngéggggéngkﬁessa egfggséagggyg%T%E%ﬁﬁsg?%%ng%f%gﬁﬁ%e may be
expressed n S?H@WmW@H"@@ﬁﬁ?@e@ﬁkangwégegVﬂﬁénvee§b$nm@dhabeye 7
(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 exposed
over the network 104 through an appropriate protocol such as the Simple Object Access Protocol
(SOAP). In some implementations, SOAP is a specification that defines the XML format for the
25 messages 105, including a well-formed XML fragment enclosed in SOAP elements. SOAP also
supports document style applications where the SOAP message 105 is a wrapper around an XML
document. A further optional part of SOAP defines the HTTP binding (i.e. header), whercas
some SOAP implementations support MSMQ, MQ Series, SMTP, or TCP/IP transport protocols.
Alternatively, the web service 106 may use other known communication protocols, message 105
30  formats, and the interface may be expressed in other web services languages than described

above,



Client Environnent Referring to Figure 2, the conponent applications
302 are transmtted via the network 104 and | oaded into a nenory nodule 210
of a device infrastructure 204 of the device 100. 5Alternatively, the
conponent applications 302 may be | oaded via a serial connection, a USB
connections, or kt short-range wrel ess comunication systemsuch as IR
802. 11(x) Bl uetoot hTM (not shown). Once | oaded onto the device 100, the
conponent applications 302 can be executed by an intelligent runtine
framewor k 206 on the device 100, which can convert the conponent
applications 302 intonative code, which is executed by a processor 208 in
the 10device infrastructure 204. Alternatively, the applications 302 may be
i nterpreted bycaneothabnsatt ware nodul e or operating systemon the device
100. In any event, |ca are.run | he term nal
runtine enV|ronnenF&qggﬁgpgﬁggﬁw?% Bﬁma 'G% 3§amuﬁW"Tﬁ§Wa%ﬁﬁkﬁﬁhtlne

envi r onnent |s“ﬁﬁ“ﬂﬁF@FWP@@ﬁﬁﬂ§wﬂwwaﬂ@ﬁﬁkawEWbﬁkw@@Bmhﬁé?¢ﬁF®VWdes a set of

basi ¢ ser Vi ¢es Atiali®iafEcoRf@er® X PR Rs fmymaﬁ@hoamplala@atauo&meo%&zabgﬁlaw our
(0.9, perst ot eifuioko MBARAYLAN A SRR, AAYLIALL L AN b 20 2Y)

Referring agaln M% 8 "RV Tonfent provi ded by the
devi ces 100 caRUBRthEMirg gurBPnerlosakestotiraleves )l s corperen peplisetiens 38 web
clients of thewm@hx@ﬂmwm@e&wn@ﬁnummwWﬁm&&ﬁQQHMﬁﬁﬂmhhﬂbohhﬁh&hhﬁm&truntine
envi ronnent cag, @kﬁ&aﬂ%ﬁm&ﬁ& %YA n%% cg‘% Qvfgh hs &L l.ﬁeCH) 10 esso&O?}nQer generic

schema- deflned servi ces over e net
envi r onment! of“fﬁ@“ﬁéﬁ?%@%mléﬁ“ﬁ§wﬁ$@F@PQBWWS%%ﬁ%b%@mﬁwaﬁ%ﬁéﬁﬁﬁing hosti ng
and executi ng sofsercohddelnbr oppPing Gatm @thqicags 180TEn 30 2vepiMaé @hipénag| ude data 400

and screen 4021;)89%1%@@?&6 Qﬁefn'tﬂglt&hlgﬂ Tunfimes ?%ro fo&%‘;fu?wéd 93”96 ﬂﬁ%clbé F&ck on herein

belomb on the glce : her, speci uncti ons Ient runtine
envi ronment ¢ é'i‘f‘t ﬁ@?%é“@ﬁ?f‘l’?’”d%a“b’ﬁ‘t”‘gﬁ’ﬁtsoq“ia'mfrﬁ’éﬂmtk&%@ﬁ B@Y‘ﬁ‘es f&tof anguage,
coordi nati ng rhesiceryic@Sahdnge atd ceqyte gratalvmgpkdatirg J0TmRNagenen perddencbat a during 1/ O

oper ati ons ;s CoQLLinallnth. gL ARNE §spRD). @an out put device of the devices 100
and providing access to core object orlented cl asses and supporting

files/libraries. Exanples of the runtine environnents inplenented by the
devi ces 100 can i riefeuidgagginsiFigs b climo tunlimddnt i@dminoprGodarpnhd @igage Runti nme

(CLR) by M cregof Eonamd%me Bymscgqo@}waw Bfent Jﬁ@wepyewﬁg@w%ﬂ [OSystens.

30 The termnal ru én? envi ronnent of evi ces 9j{{)re erably supports
t he foIIomnngr%wwﬁﬁgf%‘Tﬂﬁ%FPBﬂ%mWHPmFﬁﬁmP@?Wﬂ%ﬁ?w@%@d Hpef ¥ si ons of
the cl i ent20apphérgekiicnhepr-dginaivevis®dvef geestiingLon.e TR)cliers welmeasvibutennat i nited

to: PERYLEAEs 180 & BRRMUAY CRIQRSnGARE LY n105 to the
Wb Services 106 o il y&g X n%3903%é&g%g%%?§§ﬂ§€ﬂgﬁéﬁg%§|ne

servi ces connBR¥AW 38?&31{0& glclhdétd%?()‘g adygreqn g 0% go@ponent definitions ~ 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, coordinating memory

25 allocation, networking, management of data during /O operations, coordinating graphics on an
output device of the devices 100 and providing access to core object oriented classes and
supporting files/libraries. Examples of the runtime environments implemented by the devices
100 can include such as but not limited to Common Language Runtime (CLR) by Microsoft and
Java Runtime Environment (JRE) by Sun Microsystems.

30

The terminal runtime environment of the devices 100 preferably supports the following



5devi ces 100; provi de data i nput capabilities by the user on an input
devi ce of the devices 100 to supply data parts for Wb Services' 106

out goi ng nessages 105 (nessages to the service); provi de data
presentation or output capabilities for Wb Services' 106 response nessages
105 (incom ng nessages) or uncorrelated notifications on the output device;
10provi de data storage services to maintain local client data in the nenory
nodul e 210 (see Figure 2) of the device |00; and provi de an execution
environment for a scripting | anguage for coordinating operation of the
conponents 400, 402 (see Figure 4) of the client application progranms 302.
15Ref erri ng tOEPP§ﬂ¢@§ﬂz“w$ﬂéﬁﬁ*5mmWﬁ@m@Wvéﬁ@dﬁﬁﬁmwﬁﬁmﬂﬁmmme%éﬁwbe provi ded
by the conponenturd n)ans@uotukno?@ikd looads net adat a contalned in the conponent
400, 402 definitio xecut a on of,the
appl i cation pr ogr a&§v§%ggon%tu§ﬁangx§ C\}ngslllty %681% messages to the eg Fervxces 6XOéCUt i on
envi ronnent 300S23HAPE0 3 ather genete sehsmpdpfingd servigep ??F*teétﬂj "t*iﬁhe reerkd petedei onal
nodel s for 6l ientesnemti me: tenpl ate-based native execution and :
met adat a- based exe | f.ine ent based
appl i cation 302 (h;g%}fldre]gﬂa mgupcabaggltlégy Gz o?lérélg‘purrcg;:g%ofqgﬂd qO&t%V\DpIPEf | ow 406
conponents - §@@p?F§thbﬁT““fH@“P%QHEWEW%*2@6m6§ﬁﬁﬁﬁbﬁﬁﬁﬁﬁt a

t enpl at e- based: natjravélc éxgeadtntaton crgel cabbnitild @ Wehgerdat’ ags hpasagesagand Screen
tenpl ates 500 jp &Qmuh%mgggaésm?ugayeha&ﬁn&%ngkﬁ amge%gﬁ @l ve code. Wien the

_appllcatlo program 3 finition 1s |ent envi r onment
provided by’the f rPAEGEHACORETE ops|tmeinian Peaheliens datain o oreiirny HodwsP At a- def i ned
paraneters frdieutlieofdonpenettsd 400, 402, 404 and builds the executable

client applicati Ll OtpreRla00f emu%%wlr&mtemorQé’chbt\aglaflg%g@%cooifﬂ%m}gka[a& Jm?w scri pt

for exanpl e Cr e Wor oW CO t her
((:onver;(e(rtlrp to ﬁ}i ?W"é(?gééo o (Sé&%%{ﬁ%af“i‘fscvyﬁ@apgffa%w%ﬁﬁ38%e scri pt

interpreter 502 (e.g., ECMAScript Interpreter ) to a native code redircctor

504, wherejghe r eqtue%gmmg&% uhh@rtparcﬁsn%mﬁme Br &QnfidlFovied yREd N9 | anguage
into operatl ons on n onents thl‘OU h a native runtine eng

506. Wth the “WEPHY Ea %Oé‘é?é’@ ‘%%?%‘B?E"td?%ﬁomat"ﬁde‘“ PSR AR OGN B The
framewor k 206 aled tuhdsithekseps legonporien tppl@Oon pd@Rm 34Ddh, thedi®Bee900, videki ni tions in

XM (for exanp)laﬁf;e asMbthth@ﬁv@mﬁﬁﬁt%@Gj TILIE Erggucﬁé%guzto{ lQrﬁtec”oq@O Herati&S native
representation During execution, the native

r exa nodes
runti me engi n& @”gkﬁVﬁFﬁﬁt ng %ﬁWFV%ﬁ§M8?a?ﬂﬁm%%%ﬁﬁﬁéﬁ?gmﬁdﬁﬂw402 494,
406 r at her29t heae dn fitiatdfive coarponest amhitatitn 363 (havitg dits400scregdz edsstgaat  anot her

‘type of execukdsQhmdRaabwy m%nq)ohemgl Wde i 08, APRkl.¢at io@@an%a&héaga conponent
definitions 400 screens i aV|n%Fa nor e

‘har d- coded 4054 %g”“%ﬁm?SFmWWEmggﬁﬁ%NWﬁf4%%%%@%“8ﬁfqﬁﬂ“ o\’ Bfenent s of

t-he appl i cati bt c@@}@ device 100 using the native code. When the application program 302 definition is

loaded, the client environment provided by the framework 206 fills the templates 500 with

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

30 components through a native runtime engine 506. With the metadata-based execution, the

runtime environment of the framework 206 either keeps component 400, 402, 404, 406



Therefore, the native client runtime environnment provides an interface for
the client application prograns 302 to the device 100 functionality of the
processor 208 and associ ated 1l0operating system of the device
infrastructure 204. The runtine environnent preferably supplies a
controll ed, secure and stable environment on the device 100, in which the
conponent application prograns 302 execute. The runtinme environnent

provi sions the definitions of the conponents 400, 402, (and definitions
404, 406 if used) to create the actual web client specific for each
respective device infrastructure 204 of the device 100. It is recognized
for the sake offelinggisip¥ile (feryxampial whibheard rotstdaiving greciiattiniept sornativer eaf ter wi | |
refer to.the Chipeibtation bt XME(f®BMMPIOIIBRAL DbiR ag:uwnqwar«aﬁé rdddimd Higind f0amevor k

g,OGt hgs dg\rlll g)égg%%a €s 911 JeXn téo\g/:lo € Qc!m&@%ht?%o%g I4§]4gét10|3 rather t[wan &9 {12;[&992%91%gntt o Fi gure

t el ephones, PDﬂ?P“tRﬁ’%ﬂ?wﬁﬁb%?§m@N®HWENWWﬁ@@mbbﬁwﬁmwbﬁﬁhﬁmNG§WFces. The
devi ces 100 si nédving eontpote@idwiditisnsCiON) ARG iR lath i & deRGAIAABNg ShHGEhaaSco@dW I el ess
transceiver, c ce infrastrycture 204. The
connection |ntg¥9g§%db Rm%%ﬁ@%%ﬁ%%%% (ﬁwﬁﬁpfﬁam%%gﬁgaﬁgﬁlg &#he devi ces 100
to the network 104, such as to the wireless network 102 by wireless |inks
(e.qg., RF 1 R et cTherefordiihetutienadit @sinclRevidemwhGesiddQR inte@ace @t Bicarat € Wi t h
each ot her ﬂ)@ﬂ:gtl Wk:rtog}mgs)%b?{orléldeﬁ&é%&%tt&la%p& )h(é" roéessgr ngld%ggélate%e 1g6) vi a

t he networ 0 coordinate request s onse nessages

bet ween t he cI PPEAT"E SPI5MictET deurs e rEiR043 0 g F‘Héf’@éfl"tweﬁ?é"b‘m‘m‘(eé ee Figure
1) ... The net wor kecoft®lledsippond SabtelReyibinsensiwids gévan 100f in dRtiEthd ddmpdaent

requests/r esp%ﬁ@atﬂgﬁﬁéggﬂ‘%(ﬂ&@uget’r ﬁﬂm@%wu&%mgﬁ&sﬁ& tﬁﬁr c@ﬁtlmo%y(%tth%rm whi ch

are connected to the network e networ k S0_support voi ce
connunlcatlon‘PBW“?@Y@%ﬁ%h@mﬁﬁfT%mbg%%@%ﬁ“$ﬂé“ﬁ@@W€§§mgﬁfﬁhm§ﬁﬁ‘GeV|ces
whi ch are ext éprvadh rgspectiva gevive intupirbetuid4 ofAharkviel @S 3t idabgided fNBEiaBsifon

pr otocol can hg, é}@l@ﬁ@%ag){e f&h}@lm@‘d&@ipﬁ%egﬁey\@ﬁ lfefelg%‘!e c§eldprt}ntf?r§ eMBanQtt l'imted
to Dat aTAC, GPR 10 Ref errlng again to Figure 2, the
0

devi ces 100 aﬁ?ﬁg%3W5d@”Hggp&Wﬁ¥%WF§€€“?6§“m upl ed to t he device

i nfrastructure 204 by connection 222, to interact with a user (not shown).
The user i nt erdoagfiniedan bAs.udes one or nore user input devices such as but
not limted to a %gﬁ RTY 5keyboard ypad, a trackwheel, a stylus, a
mouse, a mi cropho ﬁﬂ%m?ﬁﬁ”ﬁ é?e%dWﬁﬁP“ﬁgWF@€m§ﬁEﬁ“€éméﬁﬁE@ﬁﬁ§breen

di spl ay and@ll omobilesgiephdues PDAsf twh-hey sgere@nuadl-godcoamiiniais tidvicuse The deeitest he

di splay can aligondife MsB8raSndelBn U8B ce b(ﬂ)péﬁt:h S8V G @aﬁsc&@e’?tcgt%keh @Q by the
devi ce |nfrastructur? interfa ed t he user

g
of the device %@ﬁ“?ﬁl%Qéﬁﬂfﬁﬁfﬁ"ﬁﬁﬁe%ﬁqd5%?@??@%%%%@%“W§§@§6%ﬁﬁbssages 105
over the systéwm&@m@ymwfﬁpgvmﬁ109masnewwkUyemmbymdhmaﬂmsaﬂpwkdawbon 10

progranms 302 Qfici@s ﬂl{k%‘éw lfR 2@§1whfchl Eﬁabl@srthe%@ﬁ(%g l()b %dconlﬁﬁlu@é%e V&Rﬁfez@ﬁ Stlxe@g again

to Figure 2, oper. tlon of Q devi ce 1 i s enabl ed t he devi ce
: W1t external systems (such as the web servxce 106) via the networl\ o4 and to coordinate

the requests/response messages 105 between the client application programs 302 and the service
106 (see Figure 1). The network 104 supports the transmission of data in the requests/response
messages 105 between devices and external systems, which are connected to the network 104.
The network 104 may also supportvoice communication for telephone calls between the devices
30 100 and devices which are external to the network 104. A wireless data transmission protocol

can be used by the wireless network 102, such as but not limited to DataTAC, GPRS or CDMA.



infrastructure 204. The device infrastructure 204 includes the conputer
processor 208 and the associated !'newy nodul e 210. The conputer processor
208 mani pul ates the operation of the 15network interface 200, the user
interface 202 and the franmework 206 of the commrunication device 100 by
executing related instructions, which are provided by an operating system
and client application prograns 302 |ocated in the nmenory nodul e 210.
Further, it is recognized that the device infrastructure 204 can include a
conput er readabl e storage nmedi um 212 coupled to the processor 208 for
providing instructions to the processor and/or to |oad/ update client
application 20 prograns 302 in the nenory nodul e 210. The conputer readable

medi um 212 can |nckéi&'@lgrﬁéaﬁnqg\ﬁﬁlﬁeﬁﬁl@é@foessl@(fe;s%z[v@a§§éﬁk’(er@a§e20@¥odﬁ@¥m@fe exanpl e
only, magnetic ica rea i um such as

C a
O o ednet | Codh Sl R TRIORL, Cot PG PR GRL L S 2 Al 8, TGy U such as
212 may take tﬁ@rfﬁciﬁ%l@ﬂdeamgmhqre wprdout dpVioppgh agdbus ket timiged tapeBEBRTYe, hard di sk

drive, solid s;teaxgad HREPEYa €difviheel qrstyBA%ms@wnsieoghdn@anah@ szmﬁemdul e 210.
It should be 2 O hat t hqa or aepeaker qpth 58% tsﬁ%lltcli) sgrhs twt q’)ﬁxbthe r?sp?ay

medi uns 212 can aéemusecfcree” REP 4
rel ati onshi ps $et sRdapredas ﬁasgs,qgmugdevxce as contro![ed by therfleyiteauf tajtmesure £84p iﬂ(gealpqr y the

expressi on of ,bmcmmaa@we@bﬁmseréﬂ& d@Mcetltho Qﬁbﬂﬁxbt@ﬂn@%q&&@re%%@-ve
over | appi ng C%Esg%tné?g?es Ogav {Ee salst%m dl.%ur g?re 1)6390(:[16)]0)/6(1 b&/ cleent ag]iqugnent s 400, 402

of the appiicatio Sgni “the fact that
user interfacerops {Bek Ergiare20s, fuyhersisyptiesd beldws often generat ed from some
underlying data element, and in light of the simlarities between
expression of the n 00, 402 onven to introduce
certain nmappi ngs g%fggg%(gml@% %re% %eratfon e Gteme%&‘égl}agnd b&& *$F%en component s
402, as furt hdHraguges %e"dheﬁé‘l‘%wfm%‘ft@? ¥q4mj‘“‘ﬂeé)thf’ii?‘ﬁmlﬂtéfs)me%hépgsnd tihese

mappi ngs 804 asseciaes sendry abduy 25t amé cou@&ertp&cetsdaezoe)ﬁpxmﬁ&% ﬂaeo;ﬁfau&.tome screen

el ement s 8952 (1&9’&@ %Ffﬁ‘lﬂ %ﬁgﬂé USQ’?IL:;I‘QJ:CBB?&H% }he asnffglgrlkaé(ﬁoq the comx umca%os creen

conponent 402, and screen conponen aves runtine during
execution of RS BN Preatiperghpstuci. Wiy Vidoly P‘SGPafa%aXS@ﬁ apde| at i onshi p
bet ween the sciieepplediengoyandebi 1bdated mras-, n@fnordy REdUECN € EMriee RoRefizcd@2 and the

data co onen e C S u anm 1+ uller re I‘res 1 n coutg O reen
corrponem) 402Eh ﬁ%?&%‘ﬁ; h‘m k‘z‘é&% @lg% %ﬁ%?r ed&’ 49 §d%1219 Pl (frtetﬁg dat a

required to dBSEHP 8@’0"’?‘1‘\%“%’6%%M‘“4M‘5550T ﬁ\ﬂ@”ﬂé‘é"’@?‘ja‘f ﬂ@“‘ﬁﬂ’ﬁiiﬁ’?ﬁ’g 804 can
have a di ract pefrfracD? io fhe ina@org AduRt2 @ The e@ﬁaerrr&qamerned,mhoizdﬁslacﬂmdbe t he

l t 3 'wate an 1§ C a e elic C €, t
The. mppi ng a04 sant F1AkRReh £, AR S SRTRE TN IITERD) [he cats

conponent 400§PH&H ércf‘dé%“b’l‘“?/jé‘ﬁ‘ Ui SPPY& EGME’)?“%'&?“@Q“W”@? é?r%aﬁlt cagghe state. In
this regard, epewtrfasiany nictien rEpRY RGe BOBmCHR sHiAAUL Sloprh @iskee chsfedd, hdrhe
devel oper to amwedgnaga@a ,Llngg%dsapﬁgm lgmcv.dapla g@ae&épagﬂle 209 GG pn the

applicati % rring ure screen representations of
t he screed’ cO’WB’BH‘éﬂlfe§b%655tid§é"é“l’|‘—’lcﬁfﬂff”§r W}da@‘b‘ﬁ‘?f“g‘ﬁzﬁf““sl@r“éeéﬁ“hé‘l ket s 802,
such as but nietonibimationed to 1.11 controls, that are displayed on the user
interface 202 and are associated with data field instances of the

correspondi ngMdat a qQbjects
apping relationships between components

In practice, typically the expression of the components 400, 402 by the developer can
30 have overlapping content, while the behaviour of each of the components 400, 402 of the

application 302 is distinct. Therefore, by recognizing the fact that user interface 202 (see Figure

11



20800. Therefore, each of the screen elenents 802 is bound or nmapped 804 to
the fields of a respective data object 800. The user of the application 302
can sel ect screen elenents 802 on the user interface 202 (see Figure I) and
edit the controls within them i.e. by user events. Any nodifications of
the screen elenments 802 are propagated to the data object 800 mapped to the
screen elenent 802. Simlarly, all nodifications (driven by the application
302 logic or 25 incom ng server nmessages 105) to the data objects 800 are
reflected in the screen el enents 802 mapped to these data objects 80.0.
Tracki ng of the user events and any direct nodifications to the data

obj ects 800 i s foint bpled eviratedirarespmé mgerivandgetondd, 2nd imBehdggorinisdichel ow. The

gaa[%pl ][]fg 8'([)4(1 plroaét\l/déne&plfeﬁfon bfdRRtchfgoR@tsise4@nts ALt Ebaxlttxlo@(ﬁe Qfcaih R% g at abObJ teCt
affecte ) a ata obj ec
800 of the dat&a(o4 %%% cn%ﬁ@’?““ﬁ%“ﬁﬁ”fﬁgmgﬁkg%gﬂﬁgﬁvg W?bgﬂﬁ of the
correspondi ng 5%?%%%0@@Wﬁdﬁ@ﬂ%W%QMngﬁwphk@ﬁwm@@%mxmem“ﬁm&rgmmetognlsed

t hat elthersthees&aeﬁnmﬁonmgaaﬂbmAQQmﬂmu&@hﬁmﬁﬁﬂmﬂmﬁa&méﬂngﬁahmntlOnS
contain the mﬂxgh@gﬂlgsqgén clompo(lefg: H)deﬁlaves at {Lﬁtlm@rde Tl%te!(e% QS hi fp heb 81% ica 18n 30t2 he data

obj ect 800 and screen . rons
i ndi vi dual datHWFP@WES@UFHﬁ%@uﬁm@ﬁmﬂh%@xﬁ¢%$@@¥%mﬂﬁﬁ%@mﬁap&mn%rﬁct 800 with
screen eIenenhm&&ﬁmnmuam&mhﬁﬁegmb&ﬁdmbmﬁhm&bﬁr@ﬁ&ﬁo&@hﬁQho&&&m@ﬁy be passed

5 to the user éolﬂ%o@xgr&% ,Q éa%ﬁaﬁg P(ﬁ&g‘rireatu?a the amoun or}meta a?{l reqn¥qu?) scn ield

val ues of the data ob he screen e mould be
extracted fPoHPFH@WE8§§Bd”%ﬁF%ﬁ€FéPWmE§W“éyﬁva%m“ﬁﬁ“@dﬂ?a@@mvfol (screen
el ement. 802) dedde’nedhirédio dessibd epplichtdh sb2dfréigiiol fo@w @f cotipenesi@iERMvEONPONent

402 coul d be mmﬁ@ th%aﬁ%plﬁ% QQ‘%%CJ' ds ﬁ!)vglm%eedfcfétéel%me%p (a[;?:)scrlliggfﬁ| %y tlhflz Qal'éied dat a

conponent 400 ce control (screen
el enent 802) ‘?Oﬁeé‘ﬂ“ Op)rf‘“’afe%’(‘f?dé*é‘hafﬁe?f@l by skt flovhent 38hstast Intlgs eesrds eeefsing conponent
402 coul d be rieppetnesnt an adpamnt iedfdhe dadaerfd @bt deftiom ipeaft: sokecna col | ection

of data cowom%ﬁ%cé&%&eapamat@n9&6 to many mapping 804). Referring
to Figures 4 and screen conponent netadata can descri be mapping to the

data field definition of the |inked data conponent 400 in addition to its
ot her attri butes. REbrind®Eiganplsecen Aepaicngliots & @k e@dan ehrgbmRnt 4080Q2: Fipye 4yap t 0:

one of the dataubiofld.Rbil b 08 Ol 1618131 COURONENL. AR GF uel | data

field definitions %1 dat a ‘conponent or mappi ng
identifier) -YCh"f °%208é‘§ié"e ASAPAHRA I e@oﬁﬁfaf*‘@%‘ﬁlﬂ\?é@wﬂ@"%‘?@a‘b?W%r y key
field. 20A&0ch&ic&hdrdfgt, esl vfaiencreh elments 880R bdwbd/or MARped 14 to the fbk bact i on of al |

‘l nstances of Fek}ﬁctg@&a% ob é‘{@@”%@éer%ﬂ%a F catf(}l;]?()z(p:m sgllgc?scge% é’}entelnt?%(g qef initions
of the dat a c&n&aqm@ac 00 that 1s f

& 202 (see Figure 1) and edlt the controls w1thm them, i.e. by user events. Any
modifications of the screen elements 802 are propagated to the data object $00 mapped to the
screen element 802. Similarly, all modifications (driven by the application 302 logic or

25 incoming server messages 105) to the data objects 800 are reflected in the screen elements 802
mapped to these data objects 800. Tracking of the user events and any direct modifications to
the data objects 800 is monitored via a mapping manager 312, as described below. The mapping
804 provides for identification and modification of the data object 800 affected by the mapping
804. The mapping 804 isolates the data object 800 of the data component 400 to which the

30 screen element 802 of the corresponding screen component 404 is linked.
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Pl ease refer to the exanple conponent application 302 bel ow for an exanple
of an edit 25screen elenent 802 'ebNane' nmapped to a 'nane' field of a
specific data object 800 of a 'User' data conponent 400, and an exanpl e of
a choice screen elenent 804 "cbNatites' mapped to a 'nane' field of al
data objects 800 of the 'User' data conponent 400. Franework of Device
30Referring again to Figure 2, the framework 206 of the device 100 is
coupled to the device infrastructure 204 by the connection 220. The client
runtitne environnent the device 100 is 13 provided by the franmework 206,
and is preferably capable of generating, hosting and executing the client
application progr afis r@0Qis¢dthnt gherithizciresd eompowp ditentatadehpanit i@dsfinitiosee bel ow)

f rom net a- dat a@eﬁmm@mseo hien e fﬁ@mxw&mpmw&e&e B &5}&%@@4{@ Qfcefs the
intelligent softwar services

304 t'o manage aﬁnneﬁegﬂFgg“fﬁF%éW“@%ﬁﬂWV@§§%ﬁﬂe§@§gB@%%Vﬁﬁﬁgi)°ﬁ%h as but
not limted to*ﬁeﬁsﬁ§W@ﬂ@eﬂ%pﬂevm§@@ﬂhﬂguemesea@wﬁgad&@ﬂ@@m@ﬁ&Vﬁgat|on and
user int er f aceloseneeneSLE Wb e@s)aramaerxemrcee thl B ki aﬂﬁ‘e\é\@ﬂ’ti{e &6o;RfYi des % gg
native client n envi r t nt_applicat] rans

and is an |nter#3%%° %mcﬁe egE%eWT@BE dﬁ% ﬁ%%%fv¥£9%¥mFﬁf%mfaﬁ8§30r 208
and associ at ed™gfieraitd figees glareniodrdefilsdind eyderteld %ﬁrrﬂa@tof tb%:ﬁtcmlemmmem The
framework 206 e mﬁldd)@ﬁlaﬁpaﬂntﬁ b e {108 defitioh SMHYBRded Dya cpxhgﬁhe{t &l 2 hOtosuppl yi ng

a controlled, &1@ yprp%ﬁgtﬂgor I%Q:e goggg\(s!cgegaré e{npntt 809{'({ {?ﬂzg ina si:reen%elgig(%’mtlo newhi ch the

conponent aﬁpllcatlo ein I on co‘?alner or
execution é V|*6%%Wéﬁﬂm3@0m2ﬁwﬂbéwaWﬁh@Oaﬁﬁﬁéﬂﬂﬁﬁﬁd @fﬂngfe“G“mﬂhe
framework 206 aih bepuaBdod @ @¥@abnthytl@inglsdsgnt . appl i cation 15progranms 302
(such as Web Service client applications) within the termnal runtine

envi ronnment and can supPort access to the Wb Service 106 and associ ated
appli cation ser verfsferipgtoFigas fng Grsereep pompgen mefpdaty gy tres s perspolidé nessages
105 over the niet ot defidifieh.of thhinkena ongnten@pPh bdiabh BRs RROGkr@nBs. 3Q2 conpri se

sof tware appl i.cal .00 %ﬂt&ﬂ aLE: 6565 by the framework 206. The
f ramewor k 206€6§%§i “he efecutggn gh§3ronnent 300 for each conponent 400,

402 . 20 (and déf |°ﬁﬁ<tffhsﬁeafiféjizﬁeﬁw@es?ffhedaéfefdmnmeeémergure 4) of the
application programﬂﬁﬂ%mdeamhmhﬁﬂﬁdﬁhammmhe«mppkmﬁﬁ@u@ﬁmpmgﬁﬁgn1302 is

(def|n|t|ons 404, 406 | use |cat|o am 302 and can
create native code which is executed by the processor 208 in the device
i nfrastruciture 204.choihgistseresmermenk s20ay miyas:.ef ore provi des the host execution

environments 300 fos. Rt mnamc@g hG5hJhkkante of the 25components 400,
402 (definitions 404, 406 if use Create t actual web client specific
“for * one of the data field dehmtlons of the data component 400 that is a collection

Please refer to the example component application 302 below for an example of an edit
25 screen element 802 ‘ebName’ mapped to a ‘name’ field of a specific data object 800 of a ‘User’

data component 400, and an example of a choice screen element 804 ‘cbNames’ mapped to a

‘name’ field of all data objects 800 of the ‘User’ data component 400,
Framework of Device

30 . Referring again to Figure 2, the framework 206 of the device 100 is coupled to the device

infrastructure 204 by the connection 220. The client runtime environment the device 100 is
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each respective device infrastructure 204 of the comuni cation devices 100.
The execution environment 300 can provision the application 302 as per the
t enpl at e- based native execution and net adat a- based executi on nodel s as
descri bed above, by way of exanple only. The execution environnment 300 can
be referred to as a smart host container for the client application 30
program 302, and can be responsi ble for anal yzing screen values (of the
screen el enents 802 see Figure 8) and for updating the representation of

t he val ues(data objects 800) in the nmenory 14 nodul e 210. Ref erring
again to Figure 3, the framework 206 al so provides framework services 304
(a standard seprogded hethefrinewek pasi meé s prefebly trgabllof gndratap pbstiggnd areupirzogr ans
302, in the eVﬁQ&lieﬁ%{;ﬁié’a&i&h PRy BRESHi@N QA mbdAGE WERHRS sRBlidw) @bmt he _
conponent s 400m%0g ( HIHIH%OHS,4 4,406 i f use? - se ‘Flg%%e 4) or received
as separate coPpsHEEWIORy PSHEGHY TS B ar Pought of 1 LSS ER 8 ppl i cat i on
program 302. ThaueaphRioclnt irovdeps sopf bavic $02ehH$ toomnare ridearitomgcal14 Wit h t he
executi on envi fpeneen o:3viowhGhs Gi@kbt GRRH BiphaiES HRUMiRatdQns, 216 With the
f ramewor k serviges 304  as neqdfd. The tranﬁyg%k B8 VICES(%O4. f the
framework 206 Coordl HAtE"CERLAIFCATENL 7ol MTEPReNCBRRETE 1BROYFE N th t he
devi ce i nfr astfaietlmeuRog envixermesnidprfglclent 2aicwiosprogsantsije2 aleisicigterface to

i nf razt ' uct ur ﬁth&ﬁf{;e 1usﬁﬁctsb,fa_ta@ma&@oc;’s@22@m d@%gg@{)&ﬁergtﬁg %#ét%rﬁ@ﬁhe%@ﬁceizg 6 and
provided to t ien cati on. prograns YAR! r r an
associ at ed ser@%%%?mﬁgﬁegﬁ?hwgw?g%gﬁﬁV%% ef“ﬁTe%W%ﬁwgggﬁx%?apﬁe oper ati ng
system of tlhe H@Dinge coniplicdstcpigetdsiable aRiongieen ty dyviee! 00 )in Wagh theepr esent  t he
execution envidoapiRnippBthndngaaei0e el iSRE Abikakh BBBARES: Sxe@liol he framewor k

15services 304, . ..iz00Rekerring to Figures 3 and 8, the framework services

304 includes such as but not limted to a comunication manager 306, a
present ati on manager 308, a data manager 310, and can include an access
service, a provi sireRirAgoFefuMi3Che iRwak 206 kdnibt VseS@ ki @Ethe BB BERASKS SErvi ce
(not 20s hO\{\g’l) .p%r 2 Zg)% %su hQi?Wae‘lp?elr\!ic%% 1e|nt0 0 ]Bartlgl%§ al%‘lsn t}?eo tgnn%t%f; rg §i§}€ En?lir(glwrﬁr

sof tware appllcgtlons ich are preseﬁ? on t he communication device 100.
The provi si oni®fftfes@pPReIi@Eest olke Wahdamie Warmdgesciad ernhierdoi ssivonl Ifgeof sof t war e
appl i cations ¥@dre0fivik hereGREMAdptnGateksals (b8 WieEBe dBk MPPTHeCatpbA Provi si oni ng

can i ncl ude Skl DGR SELYLAGNENGADS, HRISLECARRL LERAQDPT 0gr are

( (Pl
302, conflgurlqg appl ication p ans or’ a vices which are
accessi bl e vi &% A&

ViRsk Koo atgstie epgsefiop givignme 40t iarRehgerrrepantif0.gf2
applicati o pragdefinsons 2, 06 uSAr Yk 6@ ¢ 4)aN@e 4pPINtaXbh PGgram 302, each time that
the application program 302 is executed. The execution environment 300 loads the components
400, 402 (definitions 404, 406 if used) of the application program 302 and can create native code
which is executed by the processor 208 in the device infrastructure 204. The framework 206
therefore provides the host execution environments 300 for provisioning the definitions of the
25 components 400, 402 (definitions 404, 406 if used) to create the actual web client specific for
each respective device infrastructure 204 of the communication devices 100. The execution
environment 300 can provision the application 302 as per the template-based native execution
and metadata-based execution models as described above, by way of example only. The
execution environment 300 can be referred to as a smart host container for the client application
30 program 302, and can be responsible' for analyzing screen values (of the screen elements 802 see

Figure 8) and for updating the representation of the values(data objects 860) in the memory
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application progranms 302 and services. The utility service (not shown) is
used to acconplish a variety of common tasks, such as perform ng data
mani pul ation in the conversion of strings to different formats. 30Referring
to Figures 3, 8 and 9, a comuni cati on manager 306 manages connectivity

bet ween the application progranms 302 and the external system 10, such as

t he nmessages 105 and 15 associated data sent/received in respect to the
web service 106 (by the conmuni cati on manager 306) oil behalf of the
applications 302. As further described bel ow the conmuni cati on manager 306
can be used to inplenment a series of mappings 804 . The presentation
manager 308 mamadiesllf.he representation of the application prograns 302 as
they are output on the output 5device of the user interface 202 (see Figure

2). The data manag 310 a e nt applicatio ns 302 to
store data in the g%é gvgﬁﬁﬁufgeénﬁf WF%@ﬁﬁﬁvP g”?ﬁ??%ﬁ@?ﬁ%?%?i(?04 (see
Figure 2). It papdrépbyairsadetitre toltt dierrapptigtm pBLOme30A. ibte esecertio coor di nat e
t he nod|f|catlQﬂhﬁ&ﬁﬁkh&ﬂﬂ&ﬁmgﬁk@mé&ﬁ@@@&@@oQ52@QﬁmQ@M@1ﬁﬁwmgﬂe&%s 400

| inked to the §§Lgsg“g%ngpnent§ 402 VI qqu ngg 04. Thelfranemork 206
al so has a mappfng’Renager: 312 ef@f"ﬂ‘?f“t %Oé §W‘E HER ©of® PRRonent application
|nd|V|dual-reI@m&%m%m(ﬁﬁﬂﬁhﬁgwpﬂg@w35@@%EQMMWﬁGM$é@pe@ﬁwvem@ata obj ects 800
and the screencétament®, \aﬁlﬁcaﬂaﬁdlm%ma@a@zsu@r@aﬂa’n@wm&B«R@Jm tabl e 309

COUp| ed to t he QJ%I lil% f%g‘% es WI%CJE%%)Q?L frlg]meworkagg Q aete ceo{’rrlr%gnwsmuggw ar e
initialized on the user in ace résentation Mman ager 308 uses

t he napplndonﬁHﬁﬁ@F“@iﬁwW@hWaﬁﬁFaWﬁ%@VW&ﬁﬂtfwﬁwégbtwymﬁeﬁﬂéﬁﬂethe screen
el ements 802 anehstua@reCor, iseSRORAEH WYard adtrorPRjeaGt mommcﬁpth@mﬁl When one

150f the screep el i,S Jmodi fi user yl.a the user interface
202, the mappi Ii] tl%ggrogrﬁnsg%by the framework 2%9 %nllayzss?cm?ed selgvcx)ce:é % It rl]S (jecto né % hange to

onsl
the right datéf%%?%&?O%Gﬁmﬁﬁm$ﬁ@ﬂﬁﬁﬁﬁﬁyw@rﬁmﬂwﬁW®ﬁﬁﬁﬁ?ﬁé“ﬁ%?ﬁ manager 310.
Wen one of therdat e &bjueGlesyiSOnd 00 kit BRIYcedhhades ohBidi-eek the mappi ng
manager 312 chegkss40 see if that object 800 is currently displayed on the
User interface 202, and if so is then responsible for updating the
correspondi ng screen el enents 20802 through the presentati on manager 308,
to reflect the cha@@emgmF&hegdaaaa&b@a&hmﬁ@@mmby4m&Maﬁ&mmgmﬁﬂnmm&d

correspondi ng tJ@cBBhﬁchaﬁ&?haﬁa%&%& I ”restc,HEmB r%anagerf'(g eldaéa mrld.s%erg an ngnzed that the

framewor k services 304 e “conmuni cat I on° devi ce
functional i ty "PHdamacesippitamoviaipyng eaics a2 pHogenin %ZLCGWFV@H (fohcl udes t he
manager s das ¢ slichedhraliens:. apRbAeC @bdingbyacceth@othedr sufewe bllicaffs akidhavs f or

di splay of the.lit.eHachiu b r ce 202,
whi ch typi cal Fme fés%nts ?ﬁ%@f%%ggghoﬂég%Q%ﬁ%%S&w ﬁgigfgﬁn%%ﬁg omai n and
provxsmmng of software applications 302 on the commumc.atxon devnce 160. Application

provisioning can include requesting and recciving new and updated application programs 302,
configuring application programs 302 for access to services which are accessible via the network
25 104, modifying the configuration of application programs 302 and services, and removing
application programs 302 and services. The utility service (not shown) is used to accomplish a
variety of common tasks, such as performing data manipulation in the conversion of strings to

different formats.

30 Referring to Figures 3, 8 and 9, a communication manager 306 manages connectivity

between the application programs 302 and the external system 10, such as the messages 105 and



allow the user to enter and nodify the rel ated data objects 800 and screen
el enents 802. The framework 206 provides a systemfor effective nanagenent
of the User Interface 202 by inplenenting the direct mappi ngs 800 between
the application data domain (data objects 800) 30and the U screen el enents
802 (e.g. Ul controls). Changes to the application domain data objects 800
are automatically synchronized with the user interface 202, and
user-entered data is 16 automatically reflected in the application donain
data objects 800. The prinmal)! mechani sm behind this synchronization is the
mappi ng 804 between paired screen el ement 802 and data object 800. The
Mappi ng syst emtisefat dan serropdived nesscapie voadriienss GoGe dehiunedousingg met adat a
expressed in aseh ﬁdlﬁﬁaWoElde dpARGRSE,. Sal&@d?thé}%es%h{kd betb B ehe BRI RGi B Chani sm
enabl es creati g c and interactiyv icreens on the user interface

202. Al changes % tu??w’dra?lememba SEg o e heé’Vﬁe(?ﬁP%’W?rﬁogr efl ected on
the user: |nterW&E@S&ﬁGm@F@émvéﬂ@ammmheummpmeﬁém$@@Mnmmmwom&p@ﬂmgs 804

facilitatessbuidvide meﬁzﬁﬁnﬁéﬂfd’ceﬂ)@%’@e BRI, Cﬁte'dQ@r%a:&;Q:Zall@@m th@ Bomponent

server-to-devi ata ob ate nchronously
pushed fron1th§$g%§& %gi :%9§§mﬁd%%m 66§ 4r & ‘P§ﬁﬁﬁggﬁ§ﬂgf?§w ‘¥ &cted by the
linked U scr et (8 sy 189 zoesnised e dajsmmageniti @ ¢sh dowe0 Pordi@FT hese  mappi ngs
800 can be apphbdifaltlog/cbitn 6de\lﬁﬁdteﬁ£e¥of@ﬁe dWvh 50@1'(3@13!&8 @@mhﬂe@@ttﬂe@d?e%n 302 such as

stock trading, CQQ;-UM@M%?%%:&§ mapgm0 8¥)f ThO% :1mewor% 2d'%pgalt1a(s: afnla;g rrlx m?igéelx 21%2

conponent s Ref er 302 are
execut ed wi'P hithet ‘%@”@%ﬂ@WﬁWﬁ&WMP@ﬁPWH@ﬂ@ﬁ%ﬂWHW#E#P“@F“W%@%ﬁ%%ﬁEﬁDrk 206 and

suppor t accesgmﬁomwébu§eﬂmmﬁesmpeﬁa&mmm§a@h@%hﬂ@ﬂmamg%b@m@%&Mk@%ﬂ%OG (see
-FI gure ! ) In a%v?g@%qﬂa\?\%%lp EQ[%QS regn e‘eImQrIAIS:[ZJO?ar% rlgln%ahze oIy tl%e txrg)ln%rfacgg%ssageS/ data

pattern. ervi ce ions ar ef i ned
using the notﬁ%ﬁmﬁ?mW§§§&§€§0%%ﬁ“Haﬁamﬁaﬁwgﬂ3%ﬁP§ﬁm@aﬁwh@wu§@m¥to defi ne
t he Wb Ser vi detwednitendreca pphdns at2 :0nthdoBGpabitg BR2biass Bo Sedlay@f whbent el at ed

data 400 apd thge ﬁ%&ﬁ&%@mé‘z% 13?)1?)8?%209 e nge?‘vugtﬁ eueserllznt ace%OZ )(he mﬁprp 6r aRef erring

to Figure 4, a block di agr am nmponent “applicati’o m 302
conpri ses t he "H&EY Eﬁﬁﬁﬁﬁﬁﬁkéxﬂﬁﬁgmﬂﬁ@eHﬁﬁﬁéﬁvﬁt %ﬁme@wﬁ@ﬁwﬁwgwmgz The
remai ni ng nes ¥y dfongrtkefdaewarpger 6104 0beinhe tiie dapglidcs atd ivhe BBncAanisbe provi ded

by the nessag Gro@RAPRANGIND Sg manager 312 checks to see if that object 800 is currently displayed on the

User interface 202, and if so is then responsible for updating the corresponding screen elements

20 802 through the presentation manager 308, to reflect the change in the data object 800, by
referring to the corresponding mapping 804 entry in the table 409. It is recognized that the
framework services 304 of the communication device 100 provide functionality to the

component application programs 302, which includes the managers described above.

25 Accordingly, the framework 206 allows for display of the interactive applications 302 on
the user interface 202, which typically presents information from the application 302 domain and
allow the user to enter and modify the related data objects 800 and screen elements 802. The
framework 206 provides a system for effective management of the User Interface 202 by
implementing the direct mappings 800 between the application data domain (data objects 800)

30 and the Ul screen elements 802 (e.g. Ul controls), Changes to the application domain data

objects 800 are automatically synchronjzed with the user interface 202, and user-entered data is
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25 404, which are coordi nated by workfl ow conmponents 406 through

communi cations 214 with the execution environnent 300, or can be provided
as hard-coded el enents 405 of the application 302 (as defined by the
application devel oper). The structured definition | anguage can be used to
construct the conponents 400, 402 (and 404 if used) as a series of netadata
records, which consist of a nunber of pre-defined el enents representing
specific attributes of a resource such 30t hat each el enent can have one or
nore val ues. Each netadata schema typically has defined characteristics
such as but not limted to; a limted nunber of elenents, a nane of each

el emrent, and avwmedningilded indaeylielia@nendn daoBag 300.Magriadamachstdhems i ncl ude
such as but nobenln Wists@RnrbBzafAR ther}naﬁgl g%()é( teen ;ﬁ%l%&k&éd%\@i@%%&ﬁ%n@%&@' ogi ng

Rul es (AACR2), DbGoc}/&%r npent | nfor natll on Locator Service LS), Encoded
Archi ves Descr [ Bti OR Ping Fyiem el K iElesa PR S oned HLefined wits Peitde S) . and
Austral i an Covetrrerehit 2 btoeteredlpneSee switce XUAGLIS)mapincAdd magangy riaaks dalidnows t he

met adat a of st her GRIRARERLScdORmeerd e kA Q%0d. Al HSER o hPaRELRL BgESSEd by
the device infrastructure 2%\% seF Fi gur e 23, _and encodi ng schenmes incl ude
such as but not" [ ted to X *H Sfri!'ffﬁilgﬁlﬁ,dvfgws,a‘wp{e WP Readabl e
Cat al ogi ng ( MAREpingsatifapilithtesibpilding 0w evirdlest @pivaton P bastdoh emsi-onisvieM ME) .
10Referring agﬁjtiﬂcati@s.Eﬁ@dfa@%ecﬂfﬁ(ﬁmﬂia@s as}nnﬁong@tyé})u&gfmn%gxser{’(@Qsqucfei ne data
obj ects 800 wh{ogpamas i i

re used by the co nt application program 302,
i ncl udi ng appl | cat i ondar® %eﬁtf‘gbsyeﬂﬁﬁ‘gggp Sc'fef)"ré?%?%\t %"é‘”ﬁé{% \?’g‘fa(‘f%ﬂ}é‘ or XM..
Exanpl es of!? dat"ssegnprines &00800: pnlicshle Get aritofporientmliddds Haycdssork be are
orders, users,uaaing nbisnpnGt, abd taNsaskions. Data conponents 400 define what
information is required to describe the data objects 800, and in what
format the 15information is expressed. For exanple, the data conponent 400
may define sucHPitpigomagenti mted to an order which is conprised of a
uni que Wlh dentifier ﬁemrmgmigafedgneqmitgpbnaat&nfp%amfcoﬁdrea)sea@dwmms, a Iijerh _ofh
itens i chs ar, r , t s, t tinme the or S create ic
has a dat el-ﬂSti rtrgm{"%rn[r@{ng 5? lﬁogi%g?%{tﬁtfsr}gg?wofk}?@é B qEPOhiT e %b %ﬁcﬁatted as a
stri'ng, and a “BEBPNsRESIdes by the gertited 00pod Eisurphl BYSDLaind YrATerctasel defmsiorsdi ng to t he
((je}‘,i niti o;m of caﬂ@tirhﬁfaﬂﬂ&xg@fd?tﬁ ﬂﬂi&ergatx AWCONIRBSHT S dgﬂgtion,zﬂgbdﬁz@i@ns%to a parts

el enents) ar an rred from nmessage 105 to S 105
according to 3@%§%§Ln%%géog’% %5%85& hor ge(g%rpﬁrﬁhvh’%u rébse,useﬁﬁoedfe{é%%iﬁﬁ%gt here is
persi stence ofefst Herbpphete rpgrms Haes selsf Berkte8 O 4ttspd e meyasatfiscal | y
gener at ed Z0c c osnghoiegts {se: R 4per vi ces' 106 chor eography definitions (if
avai l abl e) or defined by the application designer based on conplex type
definitions and/or nmessage correlation information. It is recognised that
the screen conmpon8ffEnesligye tahlopelidzianiobiie spingoneterniieaspri mgsmB804 to t he data
conponent s 40@mpseethéiagLeb@po@dnts 486 the pedeh@ion RpeRchbderd. bRl @winingur t her, the
data conponen i f.a. jes, of data field definitions
wricton T s ERl O Phe B30 Pt § ot SeeiEaRi ot her

st ruct ur ed detinThish At cPutitird Peeork By wpiaoriny 40 ibrovsicembjcaior 1800 thsee Fi gur e
9) are data iwstutgcesroas@oT0diongn boprévivied fakiad-cdde@tlénents 405 of the application

302 (as defined by the application developer). The structured definition language can be used to

construct the components 400, 402 (and 404 if used) as a series of metadata records, which

consist of a number of pre-defined elements representing specific attributes of a resource such
30 that each clement can have one or more values. Each metadata schema typically has defined

characteristics such as but not limited to; a limited number of elements, a name of each element,
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definitions. It is noted that data object definitions provide definitions
of the structure of data fields and their correspondi ng data types, such
that data objects 800 are instances of a particular data object definition.
Data Fields conprise the data object definitions and every data field has
an associ ated data type. Further, Conplex Data Fields contain a structure
of sub-data fields. The definitions of the data objects 800 are included in
t he data conponent 400 schema of the 5 application 302. These data
definitions provide a data nodel for defining the data objects 800 as used
by the application. 302, Accordingly, the Data Conponent 400 is a set of

one Or more dab afciing rdledh aérﬁdnp@%ngre%@&’a& stRERLRk: 4@ S8t il Bmid® format of
correspondi ng dataf s t he ata obj ect 800.

N, d.nstanti
The data conponent 6@% rrieiﬁcﬁ% LU UREY ES(AQ%% OPV“WP” “E8iBosi te key or
optionally be H%tPr%ﬂlcwa%Lﬁm&edlééshwe rigiégop SEAdANMSSlbg dehrigt h t he nmappi ngs
10804 to provi desatiwHiiMg)end Aﬂkalb@@me[ﬂenam@ﬁbrrse;%e@@@smﬁpﬁﬂg Sata 400 and

screen 402 GO nBBQ@lﬂé r§etadata of the cggi%%geﬁ{s é(ﬂ)gél()aq dQOJ 19useclé %l{)e P'rgceés%df,]bdelge ﬁvé\7| or of

present ati on/ scr een co he a ara
the appl i cati ofiffsptysrp i+ @ﬁ”elz)c a"dle@m%yé’dm?ﬁyﬂctuwuel@ew johtireitel OEMR02.  The
presentati on CHNWQXENME, 402, GAR, NdoIaR] HeyiakB ot S18 BNSR@NEd MEABSFRLS, and

actions to be lpexeeHEgd MQNmke user interacts with the conponent ,
application 302 using the user i'nterface 202. For exanple, the presentation

conponents 402 may define screens, |abels, edit boxes, buttons and nenus,
and actiongtto be Re@kr'wgagM’medﬂFlgdﬂ@4&818[thi4éﬁe&nﬂoﬂen&m0(ﬁ(§ht{edb@@bjﬁ@ﬂé s@ushes a

button'. The ch@%xletﬁéd thhe\%mpdﬁgﬁ dgﬁc@%o%?&?l%m&s int%dta %pp\{[ha%o aéa&apr esentation of

Web Service operation results, ore provi me environnent
on their devi CEFTED Y FHBPE "give H’F"s%lxé(% ﬁga”?t?&gfé‘ﬁfa pice P0adish 48% eens.
An exanpl e appbhadnis@fD 130 Aesalibe are pASS URG, Ad fraha@Rinelctidh® Hal orBBRAR’N corrponent

492 as wel | asof Rfndds 1%&1%%9 13981Upe9 ;cnbdé% dgttd-l Q%Jecg%g[)e Rb%, v&hhtq‘or%alél§

par amet er 4@ |Ifl ustrat ed bel ow. I’ISI er an I cat
conmponent 400 "R 5SS Fc?b?‘?‘ﬁ‘&‘ﬂ%ﬁfdaﬁ@?“"’"s“@?ﬂ?“l“l%éf‘rﬁg@SUThlaéP‘itﬁ@ a ch0| ce
box of all usémitagmordemitidh idyanooddentniqut domtitie fdiis pldaywhah 8 etraitdesasaf

sel ect ed user nuR&f, §ﬁs@onthmmmc 8Hed %%{rlkéetﬁé tﬂltthe oQ!mS\B;L @rXakng« defgils for a
user passed a 0 exanpl e onpon 8 Dat a

Conponent 400§alijérge§{’r”\7ﬁr é ?1“15'1‘5 ot ‘S}delfdif&fd‘f ip @f‘?j‘“@dﬁéﬁﬁ”‘"gca&ﬁa ‘!f%f “@éf"?‘ﬁ%ﬂ‘e using the
fol |l owi ng met adatwich is &rhatedacradies ts@filitigheéyostheranedt te ded bingdnehin@oe =" name"

type="String" sihe data parts (elements) are usually transferred from message 105 to message 105 according
to Web Services’ 106 choreography rules, preferably there is persistence of data objects 800.
Data objects 800 may be dynamically generated according to Web Services” 106 choreography
definitions (if available) or defined by the application designer based on complex type
definitions and/or message correlation information. It is recognised that the screen components
25 402 can be linked via the mappings 804 to the data components 400 (sce Figure 9), as further
described below,

Further, the data components 400 can consist of a series of data field definitions written
in such as but not limited to HTML, XHTML, XML and other structured definition languages,
30 wherein the data objects 800 (see Figure 9) are data instances according to the data field

definitions. It is noted that data object definitions provide definitions of the structure of data

18



nane="street" type="'String" I> nane="eity" type="String" /> <dfield
nanme="postal" type="String" |> 5"Meld nane="phone" type="Stting" />

</ eDat a> exanpl e XM. presentation conponents 402 tOThe "serAll Users'
screen can define a choice control "~ebNanmes' nmapped to a 'nane' field of
all instances of the 'User' data conponent 400. The screen netadata
definition contains a button or nenu itemw th an action to display screen
"scrUserIinfo' with paraneter 'User' selected, passed as a paraneter to the
user interface 202. <cSer nanme="scrAll Users" > 15 <choi ce nane="cbNat nes"
mappi ng="User [ kname" /> <action sereen="scrUserlnfo"

par an=" cbNamnes figléd ageth@atcspoROng/datDSepex, such that daﬁotﬁ&rsemré iseindds @malpnfi@lar def i nes

an edit contr ol &ﬁm%mo%gpﬁgldgcgmﬁlse &k objtx!t @ejﬁgl 813 ard e§egpo%afftal$ hzlsnSt ance of
"User' data COH;POI'I ent 400 passed as a_paraneter: é <eSer ‘nane="scr User | nfo"
par am=" User > associaigd dafp {y p%&ﬁ’g’m E%‘i’é}&a ﬁ‘ﬁ'ﬁiﬁoi’f@“ U pfarhran fields. </ cser > 30

Ref erring agai thetdefirftjogref e dhta cbjaes 808 mainplidedjinnfe ssagepand 4@tstiena viairekf | ow parts

105 of the apphiptatdat. 302 &ameﬁﬁlowp%WIdgggta%db%@rﬁ.ggtﬁgdaarzs%uss%& kson 302
el enents and/ or can be er conponents descrlbed in

the structured”d tfy i Tpi’lgﬁt'of’ %ﬂ%gg%ﬁ@‘“&ﬁd“"’@dﬁ&i)@@f‘?“b‘pe FSESPELNT YSIN 44 t he
case of using Btdbivigtioresgagdogebmpohdnt!s ftd4 of bhesedigefhiafigd tdes fionmat  of

instantiated as the data object 800. The data component 400 definitions can have a primary or a
composite key or optionally be defined without a key. The keys can be used with the mappings
10 804 to provide a unique link between a pair of the mapped data 400 and screen 402 components.

- Referring again to Figure 4, the presentation/screen components 402 define the
appearance and behavior of the application program 302 as it displayed by the user interface 202,
The presentation components 402 can specify GUI screens and controls, and actions to be
I5  executed when the user interacts with the component application 302 using the user interface
- 202. For example, the presentation components 402 may define screens, labels, edit boxes,

buttons and menus, and actions to be taken when the user types in an edit box or pushes a buttor.
The majority of Web Service consumers use a visual presentation of Web Service operation
results, and therefore provide the runtime environment on their devices 100 capable of displaying

20 user interface screens.

An example application 302 of a passing a parameter to the screen component 402 as
well as for the screen component 402 that accepts the passed parameter is illustrated below.
Consider an application with:

25 = data component 400 ‘User’
= screen component 402 ‘scrAllUsers’ listing a choice box of all user names, with
button/menu item to display a details of selected user

¥ screen component 402 ‘scrUserInfo’ displaying details for a user passed as a parameter

30 example XML data components 400
Data Component 400 “User?! with primary key field ‘name’ can be defined using the

following metadata:
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35nmessages 105 used by the conponent application program 302 to communi cate
with external systens such as the web service 106, and include nessage data
represented in for exanple native code or XM.. For exanple, one of the
nmessage conponents 404 may descri be such as but not limted to a nessage
for placing an order which includes the unique identifier for the order,
the status of the order, and notes associated with the order. Message
conponent 404 definitions witten in the structured definition |anguage can
uni quely represent (and map to) WSDI, nessages, and can be generated

dynam cally at runtime. Accordingly, the dynam c generation can be done for
t he conponent debitiidneoNSed QheyCtdagt> appldigai ha-"Rasogps &R And
associ at ed 5dat a cont<@fidld ndvegitrect't @petastengM2b Servi ce netadata in the
definition | anguage rdeéddd tageeiefiy ese=tHdngleh service interface, for exanple
such as but not |im tdgeld wwmppppstdnrePRing'Vieb Servi ce nessages 105 are
defined witHhin the. coﬁ?%&ﬂ“%ﬁl%ﬁ@rﬁ?"ﬁ“&ﬁd>there is defined correl ations
bet ween t he nessage conponents 404 in the conponent application program 302
definition. This correlation could be done using predefined nessage

par anmet ers and/ or tQM ugh separate 10 workflow conponents 406, as further
defi ned beIom/93&9——~§%2§¥%¥E§m§8§¥%ﬁ¥o Figure 4, in the case of using the
at omi ¢ wor Kl ow cohpcraeriUsers cenan tidise caniponegnt ‘ciafapbs eatpédona progr am 302,

these define pracg &ﬁlldfhgceg bate <088 WitScolP&ibht 0. @lskon 1ﬂe§da§aQieilﬂ1¢uOQ 8duft Med, such
as an action s resent tlon co cri bed above

e
150r an actlong?%mﬁrmmm“%% Haﬁﬁ%ﬁ N ijﬁmkéﬁﬂ”ﬁﬁﬁﬁﬁ'gfﬁ arrive from
t he systen110.WF%@S@ﬁ%HﬁPmﬁmmbnkﬁbomnanﬁwﬁ@%sage 105 processing can be
defined by the wordfd-Quc0upangats- 406. The wor kfl ow conmponents 406 are
witten asla series of..instructions in a progranm ng | anguage or a
scripting | anguage, suGhri@sabe chiNatmed"intppies-"UerfECMASer i pt, and can be
conpiled into native code and executed by the execution environnent 300, as
descri bed above. An 26“@%&&%@'“BFUﬁﬁ@ﬁﬁmP%ﬁFBWN@@Wﬁ%%@ﬁVé 406 may be to
assign valyes to data, “nmani pul ate screens, or send the message 105. The
wor kf | ow conponent 66 supports a correlatlon bet ween the nessages 105 and
defines application flow as a sct of rules for operations on the other
conponents 400, 402, 404. Miltiple workfl ow conp onents can be defined with
respect to a gi ver SpPI ICERETYR dﬁ'f‘ﬁb@é?ﬁ e e%”me mapped 19 )@ ECVA
( Eur opean Conpeetiés indaenef dbérUdagresmpssioi atsicdm)a pSemétgt i s a standard scri pt
| anguage, wher ei Ne§Ghidd=SsAARIRAE" {agjuﬁ:;, »1 0 as a sequence of instructions
that is interpreted or..carried out by anotherprogramrather than by the
conput er processor. S@ﬁmnamhe%memanpbﬁnqﬁ "Sweiadade” J-anguages are Pert, Rexx,
VBScri pt, JavaSeri pt, --and Tel ak. The scripting | anguages, in

< ‘§c1>
30

Referring again to Figure 4, the remaining message and other workflow parts 105 of the
application 302 can be provided by hard-coded application 302 elements and/or can be provided
as further components 404, 406 described in the structured definition language and code/script
respectively. In the case of using atomic message components 404, these define the format of

35  messages 105 used by the component application program 302 to communicate with external
systems such as the web service 106, and include message data represented in for example native
code or XML, For example, one of the message components 404 may describe such as but not

limited to a message for placing an order which includes the unique identifier for the order, the
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30general ,
custom ze,

are instructional |anguages that are used to mani pul at e,
and automate the facilities of an existing system such as the
In such systens, useful functionality is already avail able

devi ces 100.

t hrough the user interface 202 (see Figure 2), and the scripting | anguage
I's a mechani smfor exposing that functionality to program control

way, the device 100 is said to provide the host runtinme environnent
objects and facilities which conpletes the capabilities of the scripting

| anguage. 5
applications 302 could be: exanple XM. nessage conponents 404 <nsg

name="or dConf i sdfatol @Ardek, YiRBmiet ASHMRASAL 1R 61dbrO NessiEh epblehia8d deBlticrs <par t

Exanpl e conmponents 404, 406 for conponent based

art nane="status" ="Stri

name----"orderjd" e="String. |> 10< ! t
</ msg> exanpl ekvgt&ﬂ/}&éce rsfmﬁﬁ G l%‘\?\‘/lgféac%err%?) HERE'S “AGE™ ¢ nao el > <fu
nane="ml i Conf i PSFPALsi Bthoes bkgsyerated gyndmistl ptrpritmg- dyacosstibyy theldy nayyigesperation
Or der . get ( key) ¢an be done for the component defi@fidk€for REA YpBlafdnthfessages 105, and associated

or dCont i 1 M| OfkySh Ak Rém ARIEE FRPLHETRLL R h SR 06 deFhica T RSk N>

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

workflow components 406, as further defined below,

Referring again to Figure 4, in the case of using the atomic workflow components 406 of
- the component application program 302, these define processing that occurs when an action is to
be performed, such as an action specified by a presentation component 407, as described above,
or an action to be performed when messages 105 (see Figure 1) arrive from the system 10.
Presentation workflow and message 105 processing can be defined by the workflow components
406. The workflow components 406 are written as a series of instructions in a programming
language or a scripting language, sach as but not limited to ECMAScript, and can be compilted
into native code and executed by the execution environment 300, as described above. An
cxample of the workflow components 406 may be to assign values to data, manipulate screens,
or send the message 105. The workflow component 406 supports a correlation between the
messages 105 and defines application flow as a set of rules for operations on the other
components 400, 402, 404. Multiple workflow components can be defined with respect to a

given application program 302.

In general, ECMA (European Computer Manufacturers Association) Script is a standard
script language, wherein scripts can be referred to as 2 sequence of instructions that is interpreted
or carried out by another.program rather than by the computer processor. Some other example of
script languages are Perl, Rexx, VBScript, JavaScript, and Tcl/Tk. The scripting languages, in
general, are instructional languages that are used to manipulate, customize, and automate the

facilities of an existing system, such as the devices 100. In such systems, useful functionality is
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Expressing the data 400, nessage 404, and presentati on 402 conponents using
XM. or 25its derivatives, and the workfl ow conponent 406 using the
ECMAScri pt | anguage or its subset, can all ow an application devel oper to
abstract the Web Service client fromany specific platformor environnent
and inplement in principle "devel op once run everywhere" applications. The
foll ow ng exanpl e shows how a Wb Services client application program 302
coul d be expressed using a structured definition | anguage, such as but not
limted to XM., and a platform 30neutral scripting/progranm ng | anguage,
such as but not Iimted to FCMAScri pt, defined conponents. Furt her,
referring to Falgulyevadsbleaisorgh Mi€Reraboie,201 (ee Citlre Dpans e ftripthatange itlessage
conponent s 404mgcmsm!r%;@§m{ﬁﬂgsngﬁgﬂm%gr@m to%olt mh ;V&pqﬁ dq@ﬂgk 1Bk R of the

nmessages 105. The correspon onent coor ate the storage
of the data inPi¥ %ﬁ“ﬁ??{?“l%"t}eﬂil”é’mﬂ‘f)"f@%’%’ ap| f@‘ﬂf“és VQ’)ChS‘B‘Tplefeﬁg’e eraRhilites 100 for
subsequent predgdntapingiengnget he user interface 202 (see Figure 2) by the
presentati og conmponents 402. The workfl ow conponents 406 can coordi nate the
transfer of data b tmeen the data 400, presentation 402, and nessage 404
conponents. The cl’%ﬂ? WWWPFWE”440%%5@%?@“%?“@?@*?H@“3%ﬁmﬂﬁﬁht|ng atomic
data obj ects 8SGOnpuh ¢syage h@pdaxmmiol e Basi ¢ Operation of a Conponent Based
Appl i cation Mggh name—“ord(l,“ctnﬁm% ,Q&sr&gs.gg b abftAtoflREnBRGhFL On detailing
processi ng mappi ngs 804 i S §cr ] eference to Figures 9, 10, and
11 below. Referring to ﬁ?@ﬂ? éﬂﬂ‘é““¥o4 exanpl e, operation 600 shows
when the déV¥ice 100 15ﬁ@¢ewv€§m6®2U@h@sh@spbnse message 105 contai ni ng
message data, J4,hg-appropriate workflow conponent 406 interprets 604 the
data content of the message 105 according to the appropriate nessage
conponent 404.""The wor kfl ow conponent 406 then processes 606 the data
content and inserts 910 the data into the correspondi ng data conponent 400
for subsequentexshREaYRs&iblwdiolRenIRARLY nodul e 210 (see Figure 2).

Furt her, igsneeged t he wor kfl ow conponent 406 al so 20i nserts 608 the data
into the approprlate presentati on conponent 402 for subsequent display 614
on the user i nter fGaeiop@PmESwnkCdmfiyuation’?)

key = ordConfirmation.orderld;

order = Order.get(key);
order.orderStatus = ordConfirmation.status;
20 scrConfirmation.display(order);

</function>

</actions>
Expressing the data 400, message 404, and presentation 402 components using XML or

25 itsderivatives, and the workflow component 406 using the ECMAScript language or its subset,

can allow an application developer to abstract the Web Service client from any specific platform

or environment and implement in principle “develop once run everywhere” applications. The

following example shows how a Web Services client application program 302 could be

expressed using a structured definition language, such as but not limited to XML, and a platform
30 neutral scripting/programming language, such as but not limited to ECMAScript, defined

components.
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Referring to Figures 1,3 and 7 operation 700 shows data input 702 |oran
action, such as pushing a button or selecting a nmenu item which the user
performed 703 on a user-interface 25el ement through the user interface 202
(see Figure 2). The rel evant workfl ow conponent 406 interprets 704 the

i nput data according to the appropriate presentation conponent 404 and
creates 706 data entities which are defined by the appropriate data
conponent s 400. The wor kfl ow conponent 406 then popul ates 710 the data
conponents 400 with the input data provided by the user for subsequent
storage 712 in the nenory nodul e 210 (see Figure 2). 30Further, the

wor kf | ow conponent 406 al so inserts 708 the input data into the appropriate
B L o e I R o o e e
conponent - 404, 404 can re‘ay thq rﬂqwr?ﬁeia%tﬁﬁemaée@w%er tesprespsaged BN, T‘ietcmrespowert‘sog ni zed

t hat oper. St i oln daf cohhﬂelmnk(fobﬂWatéfﬂﬁstcﬁfgd ofMRSSAR 4o IIPWB N & W&gﬁié:gﬂ Ee
correspondi 05 o t e
appl i cat 1 on 05 HPELHER Al O HERT RS R WL L0 B PR SR

wirel ess appl|E&Fﬁﬁﬁ%“3B?m§awzhﬁvemﬁﬂeﬂeﬁﬁﬁeﬁ”@ %@C%Wm§€ﬂeéﬁ“%Véﬁ§hts 802
and dat a obj ectswdB0Bs dawi4dd) plefeeatior k@] dndRSREPI04 BRPPIchy BRO)enliekinern t hese
sets being idep) se in the field
definitions of %%%Oﬁg?gé%%gggﬁ%agﬁkﬂ%%ﬁgﬁgggﬁggggreen conponents 404. This
nodel can be referred to as a predefined screen and data relationship
nodel , such!ot hBtaniph@asiaPpidtign SQ4Chebseaise Appikadoasmdal ement s 802 present ed
to the user and da he
conmponent field de%?ﬁﬁ?kﬁﬁ%§ﬁ%ggéggggﬁ%mﬁ§§£§ angu%ggggﬁcﬁa%§m§muk

The screen of FHECGLAEHT &0-PHCd P98 can al so be dynamically generated
based on the structure of the data object 800 associated to the screen

el ements 802, 1N SR I Al 9%nd e LORTELcRlioblAba: Sk RAMFLGHT ved as
i nput fron1 he serv service 106), e nessage 105 (see Figure

1), cannot be f&%&V?Sé&pta%féSaOfISﬁmawaWééon(*emgmb%bdaeeﬁhwpeeprfeeméﬁef ation
returni ng 20ardomponenk 406 ¥hdrets 40A the He: aseofiRk@rcsage e Ceicuathgdathaapsbpream i S
presented in %é&&%&ﬁﬁ&ﬁ&%oﬁo’fmtomh@w ggmp%(SM‘t)i% tﬁehﬁro&%é&%tré%a &b FRKE an

intelligent predlég%P H% framewor usin efi ned translatlon
rules, on the SEFSLHTER %m?%mammvm$m%eﬁwwawew°ﬁayeﬁﬁmmepeerﬂ?w %rder to
present the datemory module 210 (see Figure 2). Further, if needed, the workflow component 406 also

20 inserts 608 the data into the appropriate presentation component 402 for subsequent display 614

on the user interface 202 (see Figure 2).

Referring to Figures 1, 3 and 7 operation 700 shows data input 702 for an action, such as
pushing a button or selecting a menu item, which the user performed 703 on a user-interface
25 element through the user interface 202 (see Figure 2). The relevant workflow component 406
interprets 704 the input data according to the appropriate presentation component 404 and
creates 706 data entities which are defined by the appropriate data components 400. The
workflow component 406 then populates 710 the data components 400 with the input data
provided by the user for subsequent storage 712 in the memory module 210 (see Figure 2).
30 Further, the workflow component 406 also inserts 708 the input data into the appropriate

message component 404 for subsequent sending 714 of the input data as data entities to the web
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obj ects 800 represented by the data stream This can be done by operating
on the XML (for exanple) nodes in the data streamto build the
correspondi ng data conponents 400 which are 25then interpreted by the
mappi ng manager 312 (see Figure 8) to assign the correspondi ng screen

el ements 802 via mapped screen conponents 402 best determ ned by the
framework 206 to handl e the data content of the transforned data stream
The schenma for the XML content woul d be predefined during devel opnent of
the wireless application 302 and rules to translate the data stream based
on the schema into the conponent definition format that is well understood
by the 30mappi syicriniagessagylBs, ssnidfirkdie tidevahpepeatpoadt 40he transl ati on rul es.
The translation rules would be part of the napping nanager 312 and desi gned
to transl ate nost commonly encountered XML, (for exa structured data
stream cont ent . QB@@We%ﬁ m@§5wmehﬁ”ﬁﬁﬁﬁmﬁﬂgﬂ ﬁHPPEﬁ?Y?“PB4ﬁ dte the U
fields and nnd@@y%Q%ECdmmmmbe&mﬂ@cm&wh@&gbeaﬂWSEmmadmtuamhéudaMmce 100 or
sent back te the S8 ¥flsiorIfle follow ng exanpl e shows an arbltrary XM. dat a
stream fragnment of the XIVIL schema: <datallodel attrl&vall' attr2="val2' >
<subDat al | odel >abet | ef r/ subDat al | odel > <subDat al | ode2>222</ subDat al | ode2>
<subDat al | odc3&8B8xydsubDatmickode 8xeh@e/ dat al | odel > <datal | odel attrl &al |
attr2="val 2' > <5Ubﬂ@%&l£s@%l cEfitné 4ob %@X\/e (h:@@eti@étﬁl RBYRdeelements 802 and data
<subDataIIode2>555§/Sﬁ§ | | ode2> allqde3>3 6</supéa tal |l ode3>

15</ dat al | odel® HEpsi a‘”ﬁ%{% @%’“g e MRS IR AR EER ni ti on

provi ded byoth@maﬁpvﬁ%@nN@w"dév&Ndﬁ@m0®@ﬁ@a¢ﬂmmgmmﬂ®4@Hmam¢w@hd definitions

<dat al gntl ty m&mnen@abalﬁhgq@hel n 2&&@&%@%@ mms&&%@am@ﬂ@mmp dti ol g
type='String' =' sub tie
s ubbat o s e AT s e ieen TS s kR ol Bl wr] “appi | es
transl ation rGW%§W®63@bﬁW@$$W%Wémwm@¢@an@esmweamﬁ%ﬁﬁﬁmwppmw@ﬁvwﬁwﬁ
accept abl e f ondigtagd & spEKLPr ovi ded schema) and generate well formed XM
data objects 400: <dataEntity namer'datallodell key="0" >

The screen of the user interface 202 can also be dynamically generated based on the
structure of the data object 800 associated to the screen elements 802. In some situations the
format of a data stream received as input from the server (web service 106), via the message 105
(see Figure 1), cannot be anticipated in advance (e.g. Web Service 106 operation returning

20 arbitrary XML). In the case where received data stream is presented in a structured format (e.g.
XML), the device 100 can make an intelligent prediction, by the framework 206 using defined
translation rules, on the screen format (e.g. Ul controls, layout, etc.) in order to present the data
objects 800 represented by the data stream. This can be done by operating on the XML (for
example) nodes in the data stream to build the corresponding data components 400 which are

25 then interpreted by the mapping manager 312 (see Figure 8) to assign the corresponding screen
elements 802 via mapped screen components 402 best determined by the framework 206 to
handle the data content of the transformed data stream. The schema for the XML content would
be predefined during development of the wireless application 302 and rules to translate the data
stream based on the schema into the component definition format that is well understood by the

30 mapping manager 312 and the developer of the translation rules. The translation rules would be

part of the mapping manager 312 and designed to translate most commonly encountered XML
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nane&subDat al | odel ' >abedef g</> narne='subDat al | ode2' >222<1> 30
</dataEntity> <dataEntity nanme='datall odel' key=" > <dfield

nane=' subDatit Nodel' > |uijklmop <dfield nane='"subDat al | ode2' type='int'
>555<1> </dataEntity> 35 Presentation of Data Object on the User Interface
When the screen of the user interface 202 is drawn, the data object 800

di spl ayed for the mapped screen el enent 802 needs to be resolved. The
different options for resolving the specific data object 800 to be used for
initial values are as follows: Screen paraneter based initialization
Typically, the data object 800 of the data conponent 400 with val ues for

t he n'?pped (forisAmeRNstelefmBth &re&@ﬁonicx& PSS anotiGer bl 8avS GiE BBty zbgz user
interface 202 r. the ent gi ven
above, the scrggﬁgwgggﬁﬁﬁ&ﬁ mb%wgggp%ga?t %ﬁﬁi éﬁ%ﬁ &Ngy@gﬁsmFba user as

t he paraneter.‘#ﬁ@”@%reen el ements 802 on this screen mapped to the data
field definition of the User data conponent 400 would display a data val ue
fromthis para pi 804 is
defined for t hg@g@{ogg%%ﬁag hgx%%l glg'llf!l %}\/Iéf ?IL Hr%%n}pe%{nergﬁ he% cgegnr ol ated data
conponent 400 RE&NgE ﬁ? ﬁé "W'ﬁén no. |n|t|al data val ue woul d be

di spl ayed for the i g@ i%% 02. An exanple of this would be a

screen defined to ﬁ£ﬂd gﬁgglm new user. The initial User data
conponent 400 mmu&dmaet be rel evant. ter the user enters new values into
t he data fi el delagNodehexseveennakeoment 802, mapping definitions are used to
Create <subDataNodel>hijklmnop</subDataNodel>

<subDataNode2>555</subDataNode2>
<subDataNode3>666</subDataNode3>
15 </dataNodel>

. The mapping manager 312 uses the schema definition provided by the application developer
containing the data field definitions

<dataEntity name="dataNodel’>
20 <dfield name="subDataNodel’ type="String’ />
<dfield name="subDataNode2’ type="int’ />
<dfield name=’subDataNode3’ type="int’ />
</dataEntity>

25 and dynamically applies-translation rules to convert the XML data stream into application

acceptable format (as per provided schema) and generate well formed XML data objects 400:

<dataEntity name="dataNodel’ key="0’ >
<dfield name=subDataNodel’ >abedefg</>
<dfield name="subDataNode2’ >222</>
30 </dataEntity>
<dataEntity name="dataNodel’ key="1’ >
<dfield name="subDataNodel’ > hijklmnop </>
<dfield name="subDataNode2’ type=int’ >555</>
</dataEntity>
35

Presentation of Data Object on the User Interface
When the screen of the user interface 202 is drawn, the data object 800 displayed for the
mapped screen element 802 needs to be resolved. The different options for resolving the specific

data object 800 to be used for initial values are as follows:
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15a new data object 800 of this data conponent 400, as described bel ow
regardi ng User Data Updates. List of all data objects For a choice
control / list type of the screen el enment 802, nmapping 804 can specify that
20al | created data objects 800 arc to be used, as shown in Exanple screen
conponent 404 given above. Screen Presentation Referring to Figures 3, 8§,
and 9, this scenario 850 describes steps executed for a screen 25 el enent
802 when a new screen is drawn on the user interface 202. Step 852 the
Mappi ng Manager 312 detects the screen el enent 802 mapped to the data
component 400 field. Step 854, the Mapping Manager 312 checks if this type
of data object 800 is attached to the screen - i.e. passed as a paraneter.

I f yes, the Mapp eves at step 858 the data field val ue of
the data objecf‘%@%mgggaggggg?h?#m to the presentation manager 308 to

display it on the S¥ieénthe dafa oBign 800 ofthefiafagernonepd0 witlf afues frahefriapiied t ype i s
di spl ayed at stepn &ofont @2 6.padsddadike sfcx@é’n oS¢ ﬁ&ﬂnter@ceb@f as@lé{i’m&lier ®ie.) on the

screen 202. 5 C@ﬁrnglg cretepcoRg n@nt. 96)4%6 Vafwe, the scrﬁen sc%serhr&g’ rtgc(e)wed tl%lé seg?g d8l n

based on mappin 04 netadata t USer enters are te
the field valu OGF”?Hﬁmﬂéﬁéﬁﬁhﬁwéaﬁhd%%T%%ﬁOBQGETﬁnPH@ﬂwéﬁeﬁyﬁﬁﬂo. 5The

process can i ndefhive of ieUdendala@whidgenf 00 e6uldimphky £ daia valbd it thiVgehdnd@t | on  dat a
creation data update

Unresolved initial value
10 If the mapping 804 is defined for the screen, but no initial data object 800 of the related

data component 400 has been resolved, then no initial data value would be displayed for the

mapped screen elements 802. An example of this would be a screen defined to enter data values

for a new user. The initial User data component 400 would not be relevant. After the user enters

new values into the data fields of the screen element 802, mapping definitions are used to create
15 anew data object 800 of this data component 400, as described below regarding User Data

Updates.

List of all data objects

For a choice control / list type.of the screen element 802, mapping 804 can specify that
20 all created data objects 800 are to be used, as shown in Example screen component 404 given

above.

Screen Presentation
Referring to Figures 3, 8, and 9, this scenario 850 describes steps executed for a screen

25 clement 802 when a new screen is-drawn on the user interface 202, Step 852 the Mapping

Manager 312 detects the screen element 802 mapped to the data component 400 field. Step 854,

the Mapping Manager 312 checks if this type of data object 800 is attached to the screen — i.e.

passed as a parameter. If yes, the Mapping Manager retrieves at step 858 the data field value of

the data object 800 and passes it to the presentation manager 308 to display it on the screen. If
30 no, a default value for the field type is displayed at step 856 (e.g. blank for screen, 0 for number,

etc.) on the screen 202,
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10l nput validation Validation of user entered data could be automatically
based on the data cnip (ex. phone nunber). Data Creation 15Based on
entered values, if a new data key value is encountered, a new data object
800 can be created. In the exanple data conmponent 400 gi ven above, if a
previ ously undefined nane is entered a new User data object 800 is created.
Dat aUp_dat e 20Fi el d val ues of the data object 800 for an existing data
conponent 400 can be updated as a result of user entry on the user
interface 202. Update operation A two way update nodel could work in two
nodes: 25 Automatic commt Data is conmtted when the user |eaves the
screen. Managed transacti on node A specific nenu action (screen el enent 802
) is mapped to process data. For exanple for a nmultiple order screen,
"subm t' nenu icb&ra enpddiepdaast screen woul d update/create the 30resul tant

gat a Og] ect ﬁoo- A'R@f&xjgﬁgto MR EHEL 3iaE(ﬁ9;rb21@<%-ogma;;p9\Q B etalla VR Fle R Lntdes
I scardi ng. the ar% 1[13 eeclgeg mn tge re%'values of the relevant data object 800 in the memory 210.
5 The process can involve the following functionality:

* input validation

*  data creation

» data update

10 Input validation

Validation of user entered data could be automatically based on the data cmp (ex. phone

number).

Data Creation

15 Based on entered values, if a new data key value is encountered, a new data object 800 can be
created. In the example data component 400 given above, if a previously undefined name is

entered a new User data object 800 is created.

Data Update
20 Field values of the data object 800 for an existing data component 400 can be updated as a result

of uscr entry on the user interface 202.

Update operation

A two way update mode! could work in two modes:
25 *  Automatic commit
Data is committed when the user leaves the screen.
® Managed transaction mode
A specific menu action (screen element 802 ) is mapped to process data. For example for
a multiple order screen, ‘submit” menu item on the last screen would update/create the

30 resultant data object 800. Another menu item (e.g. ‘cancel’) would result in discarding

the entered data.
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Referring to Figures 3, S and 10, the follow ng scenario 870 describes the
fl ow of mapping user entered data (user events) on the user interface 202
into data object(s) 800. At step 872, as user enters / updates data on the
screen el ement 802, the U nanager 308 passes the value 5 to the Mpping
Manager 312. At step 874, if this is a mapped screen el enent 802, the

Mappi ng Manager 312 resol ves the appropriate data conponent 400 and
requests the data object(s) 800 fromthe Data Manager 310. At step 876, the
Dat a Manager 312 validates that the value entered for the screen el enent
802 matched to the data conponent 400 field type this screen elenment 802 is
mapped to. At step 878, the Data Manager 310 keeps the nodified data val ues
in a tenporary 10stQ not 0 irty' data. The Data Manager
310 al so resol ves fRf{e?W {purss 3 g"Hnéjg‘fgﬂ?)‘?‘“ges)‘%‘?“%’foi8ﬁ%deéf’él?eéth68f"é%ft(s) 800 or a
create of new Gﬁ?%‘géfff e¢red gyta @B0cvenp orgtheayger 88 ce LOPEntoIGBIobieV@IB00.IASstgpet er m ned

as comm tted (OGmM isQber AYer ﬁlp(@@@&iﬂl@\dthé QRtd e@zﬂe@)&(ﬁ &0 rﬁan&@rrm Igags@ghe value
cts button or a nenu

determ nati an '
item (screen eltogrien?\l %A}%?n“ 2eétsfcf’)874 'Eth‘ééfr‘h’ﬁa’fpeé?ﬁef‘ me‘féof) herdf@PP( Manager
308 notifies t NE®HPp iFrg Vh?ﬁh?&gé@ﬂ%@@taamuent%@ardmue@tnthe &a objae(s NP pi ng
Manager 312 re@uesit Dati MenaRat R, Nad&@gﬁrtaelﬁatatmanggmnarﬁn@%ﬁ%vaﬂé enke@ Data

Manager 310 co e fores t ohj.ect in the
g FEPIhE s%m&he? m%m%l;%n zce%dreo the ata com onenaggﬁtlﬁfy&eé;u? saieénbe Exﬁﬂt?O

menory 210. 20 For an ab erm nati 1) User
‘chooses to | eali@aRPrEOsATsisR A7 80 et Mrpederig 0 keetsuitetmvdifioh dam vaenin ajmgormiy scr een
el ement 802 t hat, ad Bt it pad dh@ e Dﬂm&ge&@f(o'a@@resolv&)xfti“ﬂ@aslsj;[u;h@t@ager 308

notifies the NoaRkag.Ma0Sw3h2 BROULLLOE BELLAN 2l 105, JEPRLAG Menager

312 requests the Manager e Data
Manager 312di s‘&?ﬁ?ﬂ%ﬁdﬁ%fémﬁ‘ﬁ%%@@@ a)q h‘i°§edd€il§P'dB)nﬁa’ﬂ cefinsigaideermigaonst t he
changes to i ndoRiiehial colingl ds or renovi ng the whol e data object(s) 800 if

ngrrvr) ones wer e crsaﬁs@fqe@&saaou&o%%}&léena)@t(g‘c?eeﬁ? ree&o@%ﬂpped tomec?n‘?,%lhata?%g\?f 2 100

can asynch gnou ThF&Ué‘F"\?%” t‘latffﬁiiﬂfdﬂ@g‘“$Méfﬁgeé%kzéb%athe@mrces (e.g. web
30service 106), 3@%51@1@@ irfg a6k tral | Viaduth@Shed 6 Qo k2 o Wc&nkhlltdﬂﬁl &creen el enents

802 woul d resul t4) "Iﬁle gat§&£1ﬁ§£3f0%gr£r§x g'g\é\ga%g:eégn GroldEHe (!lagi bl tgb(Pm the Referring to

Figures 3, 8, and 11, qn recelving
memory 210,

. 20 For an aborted determination: OPTION B rollback,
1) User chooses to leave the screen by selecting a button or a menu item (screen element
802) that is not mapped to a commit action;
2) The UI Manager 308 notifies the Mapping Manager 312 about the action;
3) The Mapping Manager 312 requests the Data Manager 310 to rollback the changes;
25 4) The Data Manager 312discards the changes — this could mean discarding just the changes
~ to individual fields or removing the whole data object(s) 800 if new ones were created as

a result of the screen component 402 to data component 400 mapping 804.

Data to Control Updates
If the device 100 can asynchronously receive data updates from external sources (e.g. web

30 service 106), changes to data values associated with the screen elements 802 would result in a

screen refresh with the new information. Referring to Figures 3, 8, and 11, on receiving 952 the
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message 105 fromthe server 106, the Message Manager 312 determ nes 954 if
this nessage 105 is napped to the data conponent 400 of the currently
executing application(s) 302 in the framework 206. If this is the case,
then the following further steps are conducted: step 956, the Device
framewor k 206 receives notification fromthe server 106 about a data
change; step 958 5 the Message Manager 306 notifies the Data Manager 310 to
perform any rel evant data updates to the data object(s) 800; step 960, the
Message Manager 306 al so notifies the Mappi ng Manager 312 of the data
changes; step 962, using the mapping 804 nttadata the Mapping Manager 312

verifies whet h&sessb&eoﬂﬁﬁﬁh&wg@sth@r&%sar @M%\éécpﬁlzfdééer&hé‘s SHE fhﬁ'ﬁatess%‘érl(%en step
or mation the

964, i f Change%s @a ed to tLeaJata om nt?@) Ogglr ruem t I t 0

Mappi ng Manager 812 r $t% pﬁf &f rﬁ!@jygﬁgu Lt‘%)aPFéff"é(é)r? tHdescreen; and
step 966 the séﬁa'@@’r‘?ﬂi ?§5 r‘fé’fl? ietiheer, ther tiehi felplvay fittheestepp datadicdatep Bhjiect s 800.
QG herwi se, st eel&frabhberimes &afes bR kb &om R terf ﬂcO@Qﬂothldgé &Qﬁge \gj&gs of the

screen el e t user ce 20 At hough the

di scl osur enﬁsgr Zhleﬁ/%% %\%paée%%dmppes %’0823 Ger%(gfoé’eg%ﬁﬁi rpgntdirain g?gﬁf %and
15net hods, nanyey4t (oiet(sHtps: siwp P40, tb@w@pp@w@m 106 altchotfEs fnbimivadyeeére i n t he
field, and Suchizwamk adsd cQzﬁl@esafe§9M4 Js,hg me ﬁ]E}@:@W%ta&fa theMBpARPVdgRL 4 19n.  For

exarrpl e, al thoygh XM . a0 sed in the exanpl es
provi ded, ot her ;F!e gutger@sg%anc i areﬁeée v%" 5§?elc‘é“r?f't Scr%%ysmﬁg&gg&f“%eéarﬁefl ne the

conponent appl [°€&t fo '??§“’S‘0t2 d‘SF‘@feﬁ i mathIt thg Mappiagemges 1@ raisesa bl Mbegr nat i ve to
the above d@schishediamppicag; S04ep dbae Sabi Dictistn «fisph@e @a&@ dfatla elids Coul d

becont ai ned i nggyh t, 40 see Fi refore t he
generation of %%egggﬁéiﬁ&ﬁgﬁgﬁ&%‘g{g@gdwn%dxf S egltsvglléji% Oﬁhdséie‘éf‘ Efeimé'f

defini tions i ntdaRdae] ¢ teper gerse2component 402 definitions, and the data
conponent 400 woul d be mapped 804 to the correspondi ng screen conponent 402
havi ng i ncl uded datlthofgh ek disdtedre prdn lonisen AEEOF @i Bghdys exg@ner atdn@andf t he data
obj ect s 80Qs WokMaddd, %ah/y MI@&Q&;SQ@FE@ a%'ar@xlt t%g lan\IVIE&gQJBQ 1&9@&6%' N§dchn the mapped

screen conponent 402. . CLA ,@getenera |p§ a screen el ement
of a wireless appli Sérﬁt ‘%‘W B%f%‘i?d’f ‘Bﬁap&““&‘é?f‘ap Ob%f although ML gpdasubsetoh a user
interface of FMASelregsusdbiving examplirerapipd, bib@alangnges md ladgliageyasnd abydbecOMponent

Shaving at | easd td)c@ﬁ‘nedl@tc@rg;ohe% lgg;ohsrklﬂﬁl ﬁﬂth@'qpis Rco ?Eﬁg Q? ngﬁe%%?oqge having at
| east one scr eg eges nl% (fe Initions expressed in

1. 6l eney ion, onponen
a structured deéffnTeie maf’%’?‘?&&‘éﬂ‘é € 't‘“ﬁ’é“ ?félteﬁ% i/ besorgindiethe s of
selecting the wawoéﬁm@m Theoeiesirpaaiation df de bdien dereer BO2eloeent sel ect ed

for di spl ay, Ibﬁi@fﬂn'dfityﬁMdeﬁﬁxtdn@ﬁ&&de@m%e@@&pEMO&B&%?&%}I %5 dpaefhescg{aeen

conponent , ng a relationship between the screen
conponent andgcfnﬁ)e ega‘{tagw%ug(f %‘P ?S P REY By SN Compdnent 402 fiving

included data field deﬁnmons Accordmgly, generation of the data objects 800 would rely upon

data field definitions contained in the mapped screen component 402.
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identifier representing the mapping; sel ecting the data conponent
mapped by the mappi ng according to the mapping identifier;

obtaining a data object field value corresponding to the data field
definitition of the 15 napped data conponent; generating a screen

el ement fromthe screen elenent definition to include the data object field
val ue according to the fornmat of the data field definititionas defined in

t he mapped data conponent. 202. The nethod according to claiml, wherein a
plurality of the data field definitions of the data conponent is shared

bet ween the scr egn conmponent and the data conponent as represented by the
mappi ng. 3. Thé fod accor di ng to claim2 further conprising the step of
linking the plurality of 25data field definitions to correspondi ng ones of

the screen el errpnt d of the screen onent as represented by
the identifier. g‘héhgy fgljg o R ETH fﬂﬁ'&e“&g %?E%“pl’?at&)f‘ bageckqy p fibiect
conprising the @fp@&dﬁraﬁéft"é?ffaﬁ?éa alrmseiev'@méqwmﬁuon heludigerdat: tpsdestce 1 el at ed

to the scr eeE chegingmteast 30 darbfichivefinth had saes QudbRg hZ\/i}ng! Bt Bhselelty t hET
conprising the screen conponent
i d %R denme 2 E%JA)X Aeﬂgiettn%"s mhE g’taﬁg‘m&ﬁe‘f’ 4P Wepge ool ement

corresponding to
56. The net hod d@@ﬁ?ﬁ?ﬁﬁmﬁﬂwéﬁﬁpﬁ15 further conprising the step of updating

the data object in seledimshtiyenusihpogent d3esphaliny  ingbotbedQlilehisLibRd rPbisfilye | i nked
data conponent. 7. ith hod ! 6 further conpri sing
the step ofdd:r eat | lg gydr;r%%v ong@o?’%%g@e%mmheSﬁm%‘ccf’m‘?oﬂenét A58 ¥isi ng t he
data field def IS?'ICCI{Y At ‘O’F]H*ébef"reﬁléé@“ﬁeétcan@mmﬁ@ndata component as defined by an

identitier representing the mapping;
selecting the data component mapped by the mapping according to the mapping
identifier;
obtaining a data object field value corresponding to the data field definitition of the
15 mapped data component;
generating a screen element from the screen element definition to include the data object

field value according to the format of the data field definitition.as defined in the mapped data

component,

20 2. The method according to claim 1, wherein a plurality of the data field definitions of the

data component is shared between the screen component and the data component as represented

by the mapping.

3. The method according to claim 2 further comprising the step of linking the plurality of
25  data field definitions to corresponding ones of the screen element definitions of the screen

component as represented by the identifier.

4, The method according to claims 2 or 3 further comprising the step of detecting a user

event of the user interface related to the screen element.
30

30



8. The met hod according to any one of the clains 2 to 7, wherein the data
object is passed to the user interface as a screen paraneter. 9. The

nmet hod according to any one of the clains 2 to 8, wherein a first screen

el ement definition is mapped by a first one of the identifiers to a first
one of the data conponents and a second screen elenent definition is mapped
by a second one.of the identifiers to a second one of the data conponents
different fromthe first data conponent. 10. The nethod according to claim
9, wherein the first screen elenment definition and the 20second screen

el ement definitjon are napped to the same data conponent using the first

i dentifier. 11.>The'lfettetreaningmgiiny fushearepprvie the fteptdi@erciaigns mdpig 10,
wher ei n the st riuéesr@deotddnct bdrebhdlngRIaPRA USa oSNponRRS M af@Rd ded N€ MEt hOd
according to any..Rpe of the clainms 2 to 11, wherein the identifier is a
sinmple primary key. 13.The nethod according to any one of the clains 2 to
11, wherein the identifier is a conposite key. 31 14. The net hod
accordi ng to’arfy orie ofthddieodingionBim fitherlodmpridlnf MOdtepCOMRLSinbEtlhBc St EP Of
recei ving an asyng i 10 S by the device via a network
coupled to the devié@?gﬁ %&%ggggg%ﬂ%%ﬁ S%Fﬁﬁgggﬁgéfﬁﬁ% dat a obj ect . 15.
The met hod according to any one of the clains 2 to 14 thither conprising

the step of 7. The method according to claims 5 or 6 further comprising the step of creating a new
one of the data object in a memory using the data field definition of the linked data component.
10
8. The method according to any one of the claims 2 to 7, wherein the data object is passed
to the user interface as a screen parameter.
s 9. The method according to any one of the claims 2 to 8, wherein a first screen element

definition is mapped by a first one of the identifiers to a first one of the data components and a
second screen element definition is mapped by a second one-of the identifiers to a second one

of the data components different from the first data component.

10.  The method according to claim 9, wherein the first screen element definition and the
20 second screen element definition are mapped to the same data component using the first

identifier.

11. The method according to any one of the claims 2 to 10, wherein the structured

definition language is XML based.

25
12. The method according to any one of the claims 2 to 11, wherein the identifier is a
simple primary key.
13. The method according to any one of the claims 2 to 1 1, wherein the identifier is a

composite key.
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5 chocking the nessage for the mapping corresponding to the data conponent
of the application provisioned on the device. 16. The nmethod according to
claim15 further conprising the step of updating the nessage data object in
a nmenory using the data field definition of the |inked data conmponent. 10
17. The method according to clainms 15 or 16 further conprising the step of
creating the nessage data object in a nenory using the data field
definition of the Iinked data conponent. 18. A systemfor generating a
semen el ement ofi4.a wihe ebedscapp) o adidosr Ra88E2 QN3 ArBlAL @ ARlLG ) B SPI ayed

on a user interface i rel ess device, the application including a data
conponent havi nge atng% Iéaas cwgnr?léscalglin ‘émgrai‘oé’lnﬁssaé’@”?l}?%)eie‘ﬁ%‘“%twﬁrks“&qp@éf?”éf’orrponent
ko]

havi ng at | east ¥k s ersenindidnge messaeflitnitiecton, t he conponent definitions
expressed in a structured definition |anguage, the nmethod conprising the

steps of a mappjng nager for selecting the screen conponent correspondi ng
to the screen 20 el gﬁ%‘ﬂ%‘oﬁﬁﬁo“f%éﬁﬁw%‘ﬁg‘eéfmf'étaé‘t fugisecomarpiyrizny spr efsent i n

the screen conpdmsin the hbvergBRR igpifidorssp@ain i 18 ButAofBnak LARS PRt Ween the
screen conmponent and. {the data conponent as defined by an identifier
representing the mapping, the mappi ng manager for selecting the data
conponent mapped by the mapping according to the mapping identifier;

a data manager Hor Tbhahdkrgdiog € abit 18R orkdrighdh4a) blﬁlp@a%gd PR ng to the

data field ZSd%“(‘mé&”‘5‘9&*°9j“8*54;‘§%¥§%5%?n%1090fﬁ%@E@%ﬂ%ﬁm&gmnt dea screen

manager for_ generating a scree ment “from finition
to include the data object field value according to the format of the data

field definititfon Bsmerkianeding @ k@ 15BARRHLS ARy '%%Eﬁf%r%m%ﬁﬁﬂﬁ .ng,ts eg}

according to ch@s&}a%ob\é\@%raeienoa pl ur a{{qi tﬁé of  the .
the data conponent is shared bet weti"tHRe e fdutonobhpltretdaagemborie dat a
conponent as represented by the mapping.
18. A system for generating a screen element of a wireless application based on a data object
15 displayed on a user interface of a wireless device, the application including a data component
. having at least one data field definition and a screen component having at least one screen
element definition, the component definitions expressed in a structured definition language, the
method comprising the steps of:
a mapping manager for selecting the screen component corresponding to the screen
20 element and identifying at least one mapping present in the screen component, the mapping for
specifying a relationship between the screen component and the data component as defined by an
. identifier representing the mapping, the mapping manager for selecting the data component
mapped by the mapping according to the mapping identifier;
a data manager for obtaining a data object field value corresponding to the data field
25 definitition of the mapped data component; and
a screen manager for generating a screen element from the screen element definition to
include the data object field value according to the format of the data field definitition as defined

in the mapped data component.
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520. The system according to claim[9, wherein the plurality of data field
definitions are |inked to correspondi ng ones of the screen cl enent
definitions of the screen conponent as represented by the identifier.

21. The system according to clainms 19 or 20 further conprising the
presentation manager 10 configured for detecting a user event of the user
interface related to the screen elenent. 22. The system according to claim
21 further conprising the mappi ng manager configured for identifying the
mappi ng in the screen conponent corresponding to the |inked data conponent
of the affected screen elenent. 15 23. The system according to claim 22
further conprisihg TheystabaomBaagrin BOMeguUpRAIT ofhdipd atih Mgntihie.dat a obj ect
in a menory usi fg thendat i finition of e. | inked data conponent.
20 24.The system, éggfﬂ?n%m%gﬁﬁﬁgﬁﬁg&gﬁC%?mﬁﬂu?%??%%fm@3W%VF5?%5”? e data
manager confi gufed F*8"écreating a new one of the data object in a nmenory
using the data field definition of the |Iinked data conponent. 25. The

system accor gi ng. t OTRBYANE oRfng boRBinF oA TR 1 R%ﬁ%%ﬁk S 8leih g, dat a obj ect
i s 25passed tolhgg user interface as a screen par anmet er. 267" 1fe system

according to any Ofe BFPPHe o8fsal Hrserpen degiens definifips peifiesenfcpmropensesr een” el enment
definition is resaldbthedepiifest one of the identifiers to a first one of
t he data conponents and a 30second screen elenent definition is mapped by a
second one of the L$§§%&Jg§¥h1nhola second one of the data conponents
different fromthe Tast data CoRpoRentor 20 beher eppprising e giieBloB PEREE to cl ai m
26, wher ei n!% heorfipyadtor dectnen ued ens nf thaedimirtdcamtanthd decseasand screen
el enent definition are napped to the sanme data conponent using the first
identifier. 28, T?&SS stemaccording to any one of the clains 19 to 27,
wherein the structure 6ﬁ%??#ﬁ§ﬁ6ﬁm?Qﬁaﬁﬁ@@§WF§g&mmmwgggangwmmwmd

for identifying the mapping in the screen component corresponding to the linked data

component of the affected screen element.

15

23.  The system according to claim 22 further comprising the data manager configured for

updating the data object in a memory using the data field definition of the linked data

component.

20 24 The system according to ¢laims 22 or 23 further comprising the data manager
configured for creating a new one of the data object in a memory using the data field definition

of the linked data component.

25. The system according to any one of the claims 19 to 24, wherein the data object is
25 .
passed to the user interface as a screen parameter.
- 26. The system according to any one of the claims 19 to 25, wherein a first screen element
definition is mapped by a first one of the identifiers to a first one of the data components and a
30 second screen element definition is mapped by a second one of the identifiers to a second one

of the data components different from the first data component.
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5 29. The system according to any one of the clains 19 to 28, wherein the
identifier is a sinple primary key. 30. The system according to any one of
the clains 19 to 28, wherein the identifier is a/ 0 conposite key. 31The
system according to any one of the clainms 19 to 30 further conprising a
communi cati on manager for receiving an asynchronous conmuni cati on nessage
by the device vj.a a rk coupled to the device, the nessage including a
nmessage data oﬁ?éctﬁggé%%fﬁ?ﬁgg@ﬁ%?@%f%f%ﬂpﬁ“ﬁﬁw?ﬁeﬁﬁ?“ﬁﬁ@“ﬂmeﬁé clains 19
to 31 further CEIPtICEIvREmen eefnipnsiaieprrrd ratrermabnbingareedisihome iecki ng t he
nmessage for thedadepi ng corresponding to the data conmponent of the
application provisioned on the device. 20 33. The system according to claim
32 further conB%isLﬂ% t he data manager configured for updating the nmessage
data obj ect in“a nermbrieNacCHgng haydagdthe pleing (e T, mheardimhe ofientrdie | i nked dat a

conponent . 3definilibvelagygtenxMCeedadi Ng to clainms 32 or 33 further conprising
the data manager 25 configured for creating the nessage data object in a
menory usingsthe data field definition of the |inked data conponent. 35.

A method for gé&her dibf pgermacdadieg tobiy etof b clamwi medsessranpl ilgadd @p based on a
change in a scéiggopl.gnent displayed on a user interface of a wireless
device, the application including a data 30 conponent having at |east one
data field definition and a screen conponent having at | east one screen
el ement def i ni¥i onThdshencompRRBethy SR61 A JdiRNS (EPIRSARE idefird §] I uct ur ed
definition Iaquggﬁﬂm he nmet hod conprising the steps of: selecting the

screen conpnent” corresponding to the screen el enent; identifying at
| east one mapping present in the screen conponent, the mapping for
31. The system according to any one of the claims 19 to 30 fusther comprising a

communication manager for receiving an asynchronous communication message by the device
via a network coupled to the device, the message including a message data object.

15
32, The system according to any one of the claims 19 to 31 further comprising the
mapping manager configured for checking the message for the mapping corresponding to the

data component of the application provisioned on the device.

20 33.  Thesystem according to claim 32 further comprising the data manager configured for
updating the message data object in a memory using the data field definition of the linked data

component.

34, The system according to claims 32 or 33 further comprising the data manager

25  configured for creating the message data object in a memory using the data field definition of

the linked data component.

35 A method for generating a data object of a wireless application based on a change in a
screen element displayed on a user interface of a wireless device, the application including a data

30 component having at least one data field definition and a screen component having at least one
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5specifying a relationship between the screen conponent and the data
conponent; selecting the data conponent mapped by the mappi ng;

obtai ning a changed value fromthe screen clenent corresponding to the
mapped data conponent; assigning the changed value to a data
field value of the data object according to the 10format of the data field
definition as defined in the nmapped data conponent. 36. A device for
generating a screen elenent of a wireless application based on a data

obj ect displayed on a user interface of a wireless device, the application

including a data}cq&ron &% having at | east one data field definition and a
screen conponent A& %BF itiopdbrepmpppet dhpaROSEMdhBctdedefiton on, t he

conmponent deflﬁm@hﬁm@mewpde$we@@MWsamsfructured definition Ianguage t he

net hod conpr i si ng tseh&tm%tt}%9§6e9£0mponent corresﬂm{é% tfxcps];:reél%leﬁlg | ng t he screen
conponent correspoqgmgg 1 screen el enent sel ected for display;
means for identifying At 83 e%%@m%ﬁﬁﬁfH&wﬁ?@§&ﬁwmﬁwﬂFﬁ%ﬂﬁﬁ$@bn conmponent ,

t he mappi ng *20frseilyip ersiefigpshigpeavemaleatrta natpppnibet tvekn cidyen@cr een conponent

and the data conpOﬂﬂﬁ&@ﬂﬁﬁﬁﬂﬁmﬁﬂ&n§§h§ggmggmﬁh§ dat a conponent mapped by
t he mappi ng; a data object field val ue

corresponding to tﬁmﬁﬂﬂam?$ Wgwééﬁﬁ %ﬁ?18WMHP”FHEmWﬁB&@H”@&Fﬁmconponent

means for genefdPPHE: a screen elenent fromthe screen el enent definition to
i ncl ude the 25dat aasagm@eﬂecmah@hdamaclmmaq@:@qmonge dafd obili@ack QiYL 1of the data

field defi I]bt I go}n%g?’fggdga el mon asdhtreng %§|m§%%‘§a%ﬁgg onent. 37.A computer

program pr oduct enera |ng Vﬁreless application

36. A device for generating a screen element of a wireless application based on a data object
displayed on a user interface of a wireless device, the application including a data component
having at least one data field definition and a screen component having at least one screen
15 element definition, the component definitions expressed in a structured definition language, the
method comprising the steps of:
means for selecting the screen component corresponding to the screen element selected
for display;
means for identifying at least one mapping present in the screen component, the mapping
20 for specifying a relationship between the screen component and the data component;
means for selecting the data component mapped by the mapping;
means for obtaining a data object field value corresponding to the data field definitition
of the mapped data component;
means for generating a screen element from the screen element definition to include the
25  data object field value according to the format of the data field definitition as defined in the

mapped data component.
37. A computer program product for generating a screen element of a wireless application

based on a data object displayed on a user interface of a wireless device, the application

30  includinga data‘component having at least one data field definition and a screen component

35



based on a data object displayed on a user interface of a wrel ess device,
the application 30including a data conponent having at | east one data field
definition and a screen conponent 35 havi ng at | east one screen el enent
definition, the conponent definitions expressed in a structured definition
| anguage, the conputer program product conprising: a conputer readable

medi um a mappi hg nodul e stored on the conputer readabl e nediumfor

sel ecting the screen 5conponent corresponding to the screen el enent and
identifying at |east one mapping present in the screen conponent, the
mappi ng for SD%%%Ié ng a rel ati onship between the screen conponent and the
data conponent astdefTITALCIE SRt frip 197 hesompaapy eedieiers mprpshin Aeppled, t he
mappi ng nodul e d¢fBitionlelspat.itrgortiver pataa ppdmpeneninznapped by the mappi ng
according to the naammm&w&ﬁmﬁ&&&ﬁr 10a data nmodul e stored on the conputer

readabl e nedi um for obt ai ni ng a %ect field value corresponding to

the data field deflnf%?ff%ﬁﬂogm?ﬂ%hﬁﬁﬁ AregablamedihBnetine thyrgreen a

screen nodul’e StWPISH cofFsropdingdoipisteaTelemen ddl rlcifyimgic 4o o magRAREALING a

screen el enent ik scamm &oh@on&ﬁ rt@&;ﬁpﬁrlg@%ﬁu;lﬂﬂxgg ¥eml$n|s}9}mbettv%erl tﬁ&sjcrlélggoxw emd at a

object field VQMH%aQ&Q 1L09. Lo Lhe mat  of Initition
I C nan ?s (S ne H édﬁ[tn 1erf§)resentmg the mappmg, the mapping

as defined in the
module fox selectmg the data component mapped by the mapping according to the mapping

identifier;
10 a data module stored on the computer readable medium for obtaining a data object field
value corresponding to the data field definitition of the mapped data component; and
a screen module stored on the computer readable medium for generating a screen element
from the screen element definition to include the data object field value according to the format

of the data field definitition as defined in the mapped data component.
15 '
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