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SYSTEM AND METHOD FOR DESI GNI NG COVPONENT BASED
APPLI CATI ONS BACKGROUND Thi s application
rel ates generally to devel opnent of component based
SYSIPRM ARID PSr hEsRYRINA&R:G]
There is a cJﬁ??ﬁﬁgﬁﬁ?ﬁ?ﬁ%@gggﬁﬁgbﬁﬁ%ggfhb A@gﬁﬁ?ﬁgFQCAITONS
and nobil e devices in use today, such as smart phones,
PDAs with w rel ess communi cation. capabilities,
conmputers, self service kiosks and two-way
nmuni cati on devi ces. Software applications
whi.ch run on 10 these devices increase their utility.
Forhipsephsrieon rglatssegenerptivioed avalppingel afgempaners phsedappbentions and
_which retrieves the weather for a range of cities, or
their aavpitykilgtsipverectaiderkan appl i cation that allows a user to
shop for groceries. These software applications take
advant age of the connectivity to a network in order to
provide tinmely and useful services to users. However,
dUBhek©is taRBnfi QB i1 &R iHpGRHE §BteREinSRMBd %“6‘11% %gvicésﬂﬂ use today
the conplexity of delivering | arge anounts o ata to ’
i : | d maint ai ni ng .sof t war
S PR o AR T PP St computes, se

[ enmi,Ns difficult and tine-consum ng task. )
serv i P ERCTY Y PSR BieE Sh 0 e Aelimliegirich run on

BA

.ﬂm“%ggconnunlcahe wi.th Web Services through I|nternet

B8 BrotedPer dilaoForraeiople, apppit ohenonsy irBhueiwge rpplication which
. have the 20advantage of being adaptable to operate on
retrieyecihe gsathprafof arangoas cics,on aPDlaniagtiyclode ai ddpicaivn that allows a user
devi ces, but have a di sadvantage of requesting pages
to shésfor gerenest Theseisofiwareruppliddtions ta@uiN@ e r &S dbhe&tivity to a network
whi ch hinders the persistence of data contained in t%e o
in ordet tepside Anidly imitliscfli SAIUROIAGLrs, PHwBLAWSR! § therdsfiled resources
the screens are rendered at runtinme, which can %e
of soh@ TGUESL andHHE RSP foxit VR B, el f ~
advant age of beigg ég@e|opégﬁgkté?%?ggﬁ?§P¥§?&?§§‘¥§BS&
d . ile: ' ereby providin el atively | -
b T iAo b SR aRieR PR EBREF aerre of dovices remains &
diff.erir9nnent. Fbme%gr, native applications have a
I 204 T RISERG M BRE ABE: bei ng pl at f or m i ndependent
t her eby

Currently, mobile communication devices are configured to communicate with Web
Services through Internet based Browsers and/or native applications. Browsers have the
advantage of being adaptable to operate on a cross-platform basis for a variety of different
devices, but have a disadvantage of requesting pages (screen definitions in HTML) from the Web

Service, which hinders the persistence of data contained in the screens. A further disadvantage
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5necessitating the devel opnment of nultiple versions of
the sane application, as well as being relatively
large in size, thereby taxing the nenory resources of
the nobil e device. Further, application devel opers
of BHEBEEXERT BRe@CHIsErF ondgreantiumgineanithgas b BGEBurRS intensive Native
Java and C++ to construct these hard coded native '

applipgplins drvoths adveneize of Seingrieedoh &l spyaBRchiGAL AR ¢ , :
devel opment environnments that can facil%?ate {'ffs of mobile device,

theregpeneraidiona eflatbRpl dptiatik NSy JIRAHSE evi.ces.and
termnals 10with their r egprgect ilvebrs)g#]a?r?%)g VISR ERYironment.

Howd% ohehdtivaspIRhf ecting froma variety
WSt back- e ﬁth dattﬁkglsg%{aé?% g%.ag\f]anqgée Ogl)}’g ? gﬂﬁg Hﬁ@‘ﬁ%t%ﬁl@dem thereby

L 361958 i revide a conponent based application
nece%éelg%{én eg\??‘%go it %‘ug%’\}? 2810 Foﬁ%h@isglaﬁ applicalieass well as being

-ltsoqglgfethe ahove present ed di sadvant ages. SUMVARY
relabd i Y el g‘osf‘%e\ng}eée ApBIie RG BFg bR aes afi thageotife dehiRe. Further,

connectivity to a network in order to provide tinely
appligadgt VelPPEepsalcEpericncy Sethsproploveviap langugxel Sudhh Java and C++ to
restricted resources of sone devices, and the

consgenep|tess hapd epdedetativenipligationsy Thany A hseOfbr S5HiRad
devi ces, devel opi ng and 20mai nt ai ni ng sof{%gfea &héév%bpnmnt
envimpphegattiaoems fhdlilats el gédraforV 8f dliYatfos GEVLEES < emai ns .
a difficult and time- consum ng task, E%?Fg%fmddﬁvwesandtmnnnﬂs

ithapelriredptitie reeshdtn gy re. not based on .
e con‘poﬁsgnt appl i cat | on%@ﬁgtggﬁﬁuar%g,%mﬁhﬁaﬁﬁ?‘? %ﬁ#q?qqlggé@m a variety of

backd§neuat kanR.Qf an application for running on clients
having a w de variety of runtime envirorunents. Native

applications are an exanple of current applications

whi ch have di sadvant ages of not being platform

inggpenden , thereby necessitating the devel opnent

muPEP TS 2L PEihons disflossdchaseinmrenigt i camparent Be&e&\ﬁ;hﬂlio@ﬁon design
envild@inRéht FLbRLALY 8F ¥ LN &8, phereby taxing the

menory resour ggntggﬁééér&ré%%rﬁ%bﬁt Vit %YeyREBSI‘FPPQ adgantages.

current application devel opnent environnents, system

and method is given for providing a user interface

SUMIMARYY t 0 5devel op an application having a first
conmponent with descriptors expressed in a structured

Curent software applications take advantage of the connectivity to a network in order to
provide timely and useful services to users. However, due to the restricted resources of some
devices, and the complexity of deliver’mgllarge amounts of data to the devices, developing and
maintaining software applications tailored for a variety of devices remains a difficult and time-
consuming task. Current application design environments are not based on component
application architecture, which facilitates generation of an application for running on clients

having a wide variety of runtime environments. Native applications are an example of current

- 2-
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~definition | anguage and a second conponent expressed
as a series of instructions. The individual conponents
interact for processing nmessages on a runtinme

a IFq¥irgﬂ£§££ of ~a device that are received froma

PPUGH{HS ad’\?éifsaqu{’éat&%P%?Otm@gdﬁ#ﬁ@mén@epap@niﬁ,Ghﬂ'BbmSecessitating
conpri se data conponents, presentation conponents, and

the dgped epgent sopRln aptswns whitstsameapplidative ms e lDiVbeik rélafesly large in

. The conponent applications further' conprise workfl ow

size, dpmgioriexing thehinahonrresomt dek be thel otillesdeb et Cehtrary to current application
ECMAScri pt, and augnented with XM. code. The user

develaptrent astrosynshieMysRIPdSBSthad fié kistn AR i
viewer or and editor,for devefo%iﬁé t%ghgnggﬁg?gﬁgggﬁsyﬁmntO
develdp@nldphBateAMRARE Atrili A Aclion wth a,data
é%defw?héilprovigesna %g#%FQ#S%?1%%gggm8?XWﬁ§mdlnaSﬁumnﬁﬁ
defird | i The user interface system conprises a o
= secolhgﬁr%ggg ¢ P oriaey p%rbepf@xar%e st et ploRgirstiopeThe individual
ComsecondtlS g@ onent through interaction with the data
HROGRYE IEIAG 197 BRERSSHE TREHHRSE 0B P Tgimp preiioginegt efredevice that are
.message mappi ng informati on of the data source to the
recely¢d GomyAHASeUrCT pEerfs trebwonirp dileeogpnemabgsicatiens comprise data
definitions based on the mapping information. The

- componess, agnsson ndnpomnon end mesayetanpshehy, WRSRAES WMBen in XML

the first and second nodul es are included in the
codedPipl dctatanon apblituohARIIHROIRANGE oISk SoRBBAGABLEN ok writien in a
Accordingly, user interface systemis provide or
subs&l @Y BIONDA 96 R Nar@PRh %H%ti’! VAT Id 8L, Soapanen -
Wi th descrﬁgtors gg%resse |nIégggrt%{%?%ﬁﬁ%g¥?ﬁ*#?%ﬂmnpn“*a

first ﬂn@@l_ﬂe,a&@]? a0d RuRe ?rozﬂ% editg)ﬁ g&o (ﬂee ?(yp%ﬁﬁg a%ewg%%%rﬂafghe first component

series of 1nstructions,
i nteracting.for, proc I Nng nmessages _on a runtine
throdg e APk g PGB il Rete & Reiseny Sateratdi applicaton. The user
. atasource over a network, the system conprising: a
INteTiAce S IRPERMRITH P serone Pesysivtrgior Hevedafingiihe imtrsicddnstdfehe second
first conponent through interaction with a data nodel,
compopentfpeRh fréeragramvivith thg datapenddl sirgint baskaddesoafedader providing the
application; a second nodul e for devel oping the

messpgeshapong oifsmotioh be tisekendueRnp anemtt hBiQN I he first module generates
interaction wwth the data npdel; and a backend

© the defonitiesd Wiked 64 thl@rn%ﬂpq{gnﬁf&ﬁgtiglﬁsﬁﬁl@gﬁga?ﬁreggnd | components developed

information of the data source to
by rebfd8tidd s i rEody i.ng the definitigns based on
Y g%elnappi%g ﬁn%§¥%§?$%@%” e?%ﬁle HQE?FWgFaQWHWE ©8i7g components
wherS QRQDENL S devel oped by respective the first and
second 1rodul es are included in the application. 10
Al so disclosed is a nethod for devel opi ng an
application having a first conponent with descriptors
expressed in a structured definition | anguage and a
fé@@@@@bmmemfawmmmd)raﬁdw for developing an application having a first

component with descriptors expressed in a structured definition language and a second
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series of instructions, the individual conponents

interacting for processing nessages on a runtine

environment of a device that are received froma

dat asource over a network, the method 15conprising the
comgenensexpressefersed sspengl inblendtiehs, mhd inoRsduaf cdnhyonkhts $hteracting for

conmponent through interaction with a data nodel, the
procagstigl méssagep oouirditivge anifhsicst &M destRligafe Lhg

appl i cation; devel oping the instructions of fha Lo g fgtasource
overGQIEPOSTRIthe bbtdt 8mbALiSE aCH PR oML .t at a model .. and

provi di ng the messgge %n:\ppisngo%mrl#> gorrrf%tg?lg%mgfhetcﬂez-mH%‘PtnéOfthe first

; LSt neration.qf the defmtions

com%&léas h@t@mfu%ﬁ 1S3k 84 Wen T‘afh?taqgo elﬂh? nmé £ proyiding a persistent state of

ed on the mappi ng informati’o

L-ap. | Ist d .second conponents are aOincluded
the R sk B° 3 p erTbsetv-doms of ospunerompone

rogram.product for devel oping an application having a
-thrm%hrt_ rac M&Héﬁlﬁ daj# medele §’(‘,‘f@ peckeyd envpeadssiod piaviding the message

structured definition |anguage and a second conponent
MAPRRP TR ST Heslata sarasito nsfimsuabidashe e noadieieddling the

conponents interacting for processing nessages on a
demmﬁmﬁﬂnsﬁethtnmppmgim%nﬁmﬂﬁwh@&ﬁhhﬁbﬁ%ﬁ%n&E&Sh&@gm$5&§ﬂs

a datasource over a network, the conputer program.
devepoditig tesCQBRE ks MYt ard & dj, u a .

first 5modul e stored ong?ﬁgkgﬁﬁ%ﬁgg?Ebgggg%ﬁﬁgh%%?ﬂﬂ?

for developing the definitions of the first conponent

t hrough interaction with a data nodel, the nodel for

Pr @k, rsi.stent state of the application; a -

secon gk?r%aﬁq ig%s'ﬁ%ﬂrsloe(g 906 ﬁﬁ% Yﬂ%pl% AP BRRicati @hbribnga fest cemponent with
. qQr_devel opi.ng the instructions of the second

desc‘ﬁ’%ﬁ% éaﬁ%fﬁfseﬁh? gﬁiﬁh"t}%ﬁé‘:@é@tﬂpe AAngeds @ sdedrdl avotbehentaRrptessed as a

. agggckend connector unit stored on the conputer

serey gbepica ot dieuntivituapeaupationt itthectirsfage cBBR Messages on a

- 10information of the data source to the first nodul e,

runtipR ety ensienpotiullesigreihetr at ravgiviel Erotef d:MhdohRRDVEAS8GWBH. the method
the mapping informati on; wherein the first and second

compsmgchesitis devalcuped By i 8sPeRS bMBe ERE féﬁlé‘(?r?en?{fg%ﬁhé&teraction

second nodul es are included in the applic on.

with DESCRJIEH, N el bt %erg%persistent state of the application; developing the

instructions of the second component through interaction with the data model; and providing the

message mapping information of the data source for assisting the generation of the definitions

based on the mapping information; wherein the developed first and second components are

included in the application.

Also disclosed is a a computer program product for developing an application having a first
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15These and ot her features'mﬁlI_bepone_nnre_apparent
in the follow ng detailed description in which
reference is made to the appended draw ngs wherein:
' it aksS 8. bl ock di %fan1of a caonmuni cati on networ k
comf L St gk S PP Sreecke flackuarag i Ambmn dmeuserend  second
interface system for_ devel opi ng applications of_Flgure
Comaoneg{)}ogﬁpéeﬁ? 2§ 3 sgrigs ¢ igeRuctipay Hermdfidaaloomponens interacting for
abplication package of Figure 1; Figure 4 is a block
PIOCEfSRgregerases os e rattimgersiioamapl & aamfee 8e0 s redeitdd8rom a datasource
application of Figure 3; FigurebS shows exanpl e
overgarerens, the domputlf progtahiOprodus asRb8si§O MG er readable medium; a first
ggglicationrggl é?gﬁie 3; Figure 6 ?s a?gpocﬁ Slagram
modalb stobel sieiebongitct RAlialA FBILECRUIE o] 4l i8ftions S st
7 shows editors of the toolfo ~Figur ) d|5Figure o
j t 0 i,qure. 6; and . ]
e e L et sate o
icLi | PTI ON  Net wor
the aé@gctagﬁp,lal s%gén%nmgc?lﬁg lstgpegeo%tthe (%En?lgll?er readable medium for developing the

instructions of the second component through interaction with the data model; and a backend

connector unit stored on the computer readable medium for providing the message mapping

‘information of the data source to the first module, the first module generating the definitions

based on the mapping information; wherein the first and second components developed by

respective the first and second modules are included in the application.

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 wherein:

Figure 1 is a block diagram of a communication network system;

Figure 2 is a block diagram of an user interface system for developing applications of
Figure 1;

Figure 3 is a block diagram of a component application package of Figure 1;

Figure 4 is a block diagram illustrating example components of the application of Figure
3;

Figure 5 shows example screens and workflow for a sample component application of

-5
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refernst e apihe e Sic @B P t}{e%al&e&ftsiiﬁ’xﬁli&;yj tﬂg g?ﬁc%%}{

10Referring to Figure 1, a network system 10 conpri ses
nmobi | e conmuni cati on devices 100 for interacting with
one or nore backend data sources 106 (e.g. a schenma
baﬁgd ggrvice such as web service or database that
pro&?ﬁ%s enterprise services used by an application
105) via a wireless network 102 coupled to an
apg’[gi“Efaq isorbledt damymattherdry ctpui loebardifi@careo tyie oS
such as but not limted to nobile tel ephones, PDAs,

t whighesy’ gageresjtocudithentodieo fdiguram@ cat i on 15 devi ces.
The network 10 can al so have desktop conputers 117
cobijgued tHhwughewers 0@k 1@f1@AFNRAPIHI119. The devi ces
100 and desktop conputers 117 of the network 10 are

hergafd ®showef vices.100 for the sake
o o B RS S s s eatfieBi
gag, nkﬁ? and data sources 106 can be |inked via
extranets (e.g. the Internet) and/or intranets as is
known in the art. The application gateway AG handl es
request/response nessages initiated 20by the
[ ion 105 as well as subscription notifications
Eﬁigiﬁﬁﬂﬁéﬁb the device 100 fromthe data sources 106.
The Application Gateway AG can function as a Data
NetwmBSivaguser ver for nedi ati ng nessagi ng between a
client runtime RE on the device 100 and a backend

s eReferringfto figgire at Ret® O SRS ABcond e RMBLI B mmunication devices 100
Enviromment RE is an intelligent container that .

for imxecifeesitRBR C@bicd i GONR d Rrovi des :
common servi ces as needed forgggggﬁéegﬁagpxFﬁbEmedsmvmeSUd1%

web i ' way  AG can ovi de. for. )
gf%iﬁf%dﬁgﬁie %%nggg{h%a 9‘?%‘?’“?%%@%166% VR by ghepnltsstiando0s) via o
: [ r.ate and communi cate with | egacy back-end
wire 2 By R 1 REARA i R0 5A s Adbitivviend 00 are dovics such
breqa}ve(@he W el ess Conmponent Applications technol ogy
as buf pof fpitsddedneileisispirnes %A% AVDOTRY PEES'S, dasl-fisrt hemnmunication
~descri bed bel ow, when in communication with the data
devicgy Fheretvors 1 Geaniid haxs deskamsainifutae eil v eom&s@eh%}ga local area
associ ated with operation of the applications 105. The

netweiggvlil@e §'ht @Ovicen] (peiiakesktas covaputelsi 18N 13 tRf netGidatae hgeater
sources 106 through execution of the applications 1 5

fs&? il {}]}esagﬁli:'cation

of the devices 100. 10For satistyin e ~appr opr i at

gate\i@@?(égh@ Ha@S50CLA (%dc& ot Rink 6 vﬁ%ggggﬂ%t {e?gn ﬁgggfeg)haend/or intranets

appl i cation gateway communi ¢a
: 06 through various protocols (such
as is RAHE %Sthg' ag. e apgﬂcatxon gatewag AG handles rgquest/response messages initiated

by the application 105 as well as subscription notifications pushed to the device 100 from the
data sources 106. The Application Gateway AG can function as a Data Mapping Server for

mediating messaging between a client runtime RE on the device 100 and a backend server of the
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as but not limted to HTTP, SQL, and conponent API)
for exposing relevant business logic (nethods) to the
appl i cations 105 once provisioned on the devices 100.
The applications 105 can use the business logic of the
da‘aoséif‘%‘iegg‘{?lr ﬁ@ Ryggmsibipvirgrmngnt RE iscan inteligantronkraetr dmt anecutes
obLect%éor a 15function). It is recognized that the
appRgIHPT @t swrrenES aphproyaies comirvadedioaphoadded fon execution of the
relation to data sources 106 via the network 102 and
applagpbhcHISE dike gateeaph GAGndiroads ko akjﬁxchﬂ)ﬁoﬁ’@fx‘k%@n% @8 the applications
For exanple, the application gateway AGis coupled to

105 anpravinterd 4@ cSefvelicaldRitR Mhady 1ok CAY QLM s%ﬁlrcgf {06 ¥Phe devices 100
for providing a nmechanismfor optimzed over-the-air

tranfth R ¥h SR8V O the Olirt 1B @ﬂﬂﬁdn%ﬁﬁ A%%gcaégrﬁ’ teék&%lo%giorr] gvixﬁl]eess component

capabilities for application Iscovery =from
h&e1 k0 [ i UDDI  20(f or ex | e
appgﬁa\éiblgstelroé > %fgfthélrhdz:g i éafigFl?);/N, %{%n Jux onbrgulblgﬁ.{g)no\f/)ﬂe fhg data sources 106,

i.scovery. Service inplenented by the server 110, and
* “)t;gHél s ?%%ﬁ“éﬁeﬁe‘ﬁ?e?s&g é‘BGOF{j"FEdp‘M%W PREAftiY afiflec applications 105. The
av‘aﬁglications 105. The application 105 information in
evictrel Q0GR gpgipte 14 ep ghentp pt Gk agsonrcas ] Afuthravgh ekeavtivedf the
to a Deploynment Descriptor DD (contains information

appligatipnsakdSadishipeeitisionedl@resmrtye matigie@nyiramndents RE of the devices 100.

description) as well as the location of this

applot gaisfyorg thgppropréene Apabtglas diak@PESH thelappleatibns 105, the

Referring again to Figure 1, for initialization of the
applidaribn gEeaVAGAIRMIniEEss WilethBE R H8Red YESHiNELIAL

AG URL and the gateway AG pub!fo key in a ﬁ%% 11_%‘SM\@%{IOtOCOIS(SuCh
as b&EefoV liffted QPKTTF,hﬁ)L,%H' C@ﬁlp%ﬁgﬂt rfﬁﬁm %x&%i#ézrr%ﬁelv%ﬁbtltb?uginess logic

informati on to connect to the gatewa
i : [ 0 r OVIi Si.oni or. BES 116, .
R e LR S A e ————
v B0 T3 S e P B e g it o

f desired. Once initialized, access to the applications

unchign). g speroepigsd tektheenplicsionl Rfovantsddualasdbdlapleddedcianelation to
be communi cated via the gateway AG directly fromthe

dataggpicpc HiO om theayybairk 4P add dpplaatisogatéwayasSatiteatly anthaidetices 100.
data source 106 direct access (not shown) to the

- For exepadé, ttlor applidationMapdviag at & e dIBRdgs a PshisibmthLEE@6€108 and a discovery

System or Tool 116 15Referring to Figure 3, the

servaiPpllOi foBpro0idm gl e SaRishefos btiSt el %v&hﬁefal?r%&d%i%%g%e applications
as a series of packages that can-be creat'ed by a

105, 3h816ii9g SE46]12RE Forla@Pficatibf 1 0¥LEH d oyed b isted |
develb%eﬁﬁ'"of ﬁﬁe9@%&%%%;9?@%@5%%§§%$ﬁ%eégvg?X%%?shmbdu1aUDIH

j an, be a D tool us to. devel gp the

(or GEEUAD R0y 11 RO ioman e mativf Lo Psirery Sbrvice mplemented
t echnol 5 ckages. (or "w reless

by thesérver 1?(9,¥m& 816 rggalstry 912 is(used for publishing the applications 105. The

application 105 information in the registry 112 can contain such as but not limited to a
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conmponent applications”). The tool 116 can provide
support for a drag-and drop graphi cal 20approach for
the visual design of application 105 conponents (see
igure.4) .such.as but not limted to screens 402, data
Dep Gy BT il BiEadiis ommaita sioipts aealir Sivovigh Riow ersion, and
d ngg 406, as further defined bel ow. The application
eSCHp “5&&&’8@@% therlacatiop oé §unensdicaltomiSad ab aplielipn tdpasitory 114.
can be generated automatically by the tool 116
t hrough an automati c code generation process. This
tool 116 can provide for the automati c generated code
t oRblerraggpemtie didye anfor tidiidizayet endanthtise dRtrbAdent RE, the RE
| anguage (e.g. JavaScript) or other scripting
receivani ggesak AGNRIL ok e gftdwayAE YA kaPinld inhOf 1 st ice book. The
application 105 packages of the repository 114 are
runtitenk 3E8Her¥ i : i the se r .110
¥ ¥ RE ﬁé@% tligé ﬁl?%‘i%n %(? g%n%c&q% ﬁ{elﬂ%Pev%aﬁ/ ég(\él %%l‘dﬂl%lal

in the registry I'S recogni ze

B e Y BB SR8 Mm% Stinmghes te MDS

10 .configuration of the application gateway AG and
M5 $1Wse %‘1‘%8 “bea‘ieé( 1€ 90 E*sls TeseSnifest BpieicAyldthy Trprgihan e gateway AG in

h t he gggl 116 is operated on a conputer 201 that can be
© nEBE L Pt deeirefiotPrecruitinhred, amessita thee apptivasidos ¢ ORhp dtei demices 100, as
‘interface such as a transceiver 200 coupl ed via
dow’@@?ﬁ?@@ﬁ)if@ﬁe@@@n bocempwuiceted ivinf thaghteway AGRdi2&M4ly fhaethe application
transcei ver 200 can be used to upload conpleted '
repogppy I tathd/or jurasgrodatRn kit d0a tdigcd BOSEdcPidtedk Aol 388 n) to the
Figure 1), as well as access the registry 112 and
reposiebretied data sources 106. Referring again to Figure
2, the developer design tool 116 al so has a user
interface system 202, coupled to the device
infrastructure 204 by connection 15222, to interact

APPP%%Pﬁ@D&ﬁﬁfU&QqBug%g%qégFgPﬁﬁﬁgggé§nterface system 202

es one or noreu I ces such as but
n imted.to eybgard, a keypad, a trackwheel, a
crbris el e G HnaRab oS AR e PorbiahewpeatcRy 114 o a scris
f uger ut put devi ce such as a speaker (not shown) and a
ol paggiess ahraiseresesby ¢ fudiedetielppenipod 08, imdhittols employed by developers

sensitive, then the display 206 can al so be used as -

‘of the epligatéensi19puiThd dvidepasicsigmtaodll | @carblye 4 RADIRY] €24 to develop the

infrastructure 204. The user interface system 202 is

WiredGedfol Biedesb Y chipeneseippicatidif tta@@blok}G0s gaa&gésd(ifo? 8 Reless
the design of applications 105 using a series o

compRhehiOhHB i &Hna) AT GVE! % @%f&\ﬁ&@sﬁpgf{rfgr @Arag-and drop graphical

approach for the visual design of application 105 components (see Figure 4) such as but not

limited to screens 402, data elements 400, messages 404 and application workflow logic 406, as

further defined below. The application 105 packages are represented as metadata (XML) that can
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Referring again to Figure 2, operation of the too
conputer 201 is enabled by the device infrastructure
204. The device infrastructure 204 includes a conputer

e d.the SSOC|ated menory nodul e 210.
be QeSS SR T BR wiedfo 308 et umapeate rsccematropocess. This
¢ 129% he 5n twork interface 200, the user interface
00 tERPH%e Lo dhg %O%?@p%e@?amoé‘? tot reaugpwinted b doyindustrystandard
executing related instructions, which are provi ded by
SCTIpSIRE speragri(ng: kyslwipegictiag pbmmangu larpud 85 Itesingn tedirt, OT1s
600 and viewers 602 resident in the nenory nodul e 210.

availgbitithafithe applicstioredbgnickegs bhak réfdRit6l§MII 18 re published via the discovery
infrastructure 204 can include a conputer readable

servist of tag eeri@di10Mh 2eZegRUPl €8 £ % RGN QAGRIIAY, CW g%g 1910re than one

providing instructions to the processor an

repoiufb@jf"{ ﬂﬁzﬁid%s&cﬁh@eé—&%ﬁ%ésqqg ? Hﬁliz}eg%y% arlilcfﬁl dlgel%vo;k l%conﬁguranon

exanple) in the nenmory no e conp

o I e har d e and/or
Ofthé %?@%gru% %Q?ka é]aéd SOCIaQeT% &EiPHTEs gﬁ%y , magnetic
di sks, nmagnetic tape, optlcally readabl e nedi um such
as CIVDVD ROVS, and nmenory cards. In each case, the
cgg&gter readabl e nedi um 212 may take the formof a
TSR Figure pfe 10 k&t isoperedont 2 eqmipge2(dithit can be connected to
drive, solid state nmenory card, or RAM provided in the
the neRsk YO Misceswork(ronSitionshiatfha sheh moi gansdchintr 1000aPRY&ia
i sted exanpl e conputer .readabl e nedi ums 212 can be

connggfen 24B tihe dewt o hdrastrudiire QONbT Ak dr@bsiver 200 caffBE B8l thx load
again to Figure 2, the design tool 116 is operated ﬁ

comgplbed eptiRbti @ prd@hanitSl (3o @ibqlsft)&ﬁ%fﬁf‘l 3@13% ?O%s well as access the

envi ronnment for devel oping the appllcatl

registiy 1 €3 @ﬁﬁse@&f%%%&u@&@llbﬁ fé%f%pr?ngozgg f {0 dgllgg Bnﬁ\; idevelpper design tool

net hodol ogy of the tool can ase

116 algd' 149 a‘fﬁ@% g{e{)ﬂce R at ?%%é) %8%2%4 %Jpxg d%que a t:rtgpgltlrle%?)ll by connection

Vi sua

2229 (k 1@ 116 .can be structured as a

? Bt ga Ursﬁ% “PBSkéP ngth UsSr teRest sygtemgg) igeludes one or more user
v ron (1 DE). framework, such as but not limted

mp“tt Vf"ﬁ%SLE |aF Bukngt fispiadde k kephoarhe keppid, 2 16ckaheshe: stylus, a mouse, a
configured as a conplete design framework w thout

mlcrggqon@ apfl igeaupledrte hivsenduipe deFioe sieherpl SPEYkeP AP OB®RHN) and a screen
only, the tool 116 will now be described as a plug-in

displaleB06grif erevdispdayEIe is teich GedseveEgleh pedibpia E@@@Eéﬁt alsb be used as the
Referring to Figures 2 and 6, Eclipse es prOV|S|ons

user frPtt @&viRsk contBARAMyGhE QQche]iﬁg'aﬁﬂl\éher nRE mfgé G&% rlrgjgrg%cte System 202 is

extended to providé customeditors, w zar
tlon y..Th ) )
empl ?%?g@g%“%f glre%ogs ge3| 8%&8““4‘ gfﬁl%f’ ch)tél?téﬁ‘rsipédlsmgasems
Cﬁedﬂ&3%08%H§n%“%§¥kgﬁge Eéﬁ{( s) that can_be used to

cCreate app rse as web sites, enbedded
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10 Java TM prograns, C++ prograns, and Enterprise
JavaBeans TM The navi gator view 230 shows files in a
user's (e.g. devel oper) workspace; a text editor
section 232 shows the content of a file being worked
on by the user of the tool 116 to devel op the
agg!iqation 105 and associ at ed conponents _
408 a0pg 48240 408 gueek opégtioeofihe itodl qoiasitkor0] it Beablasiksthe device
vi ew section 234 shows a |list of to-dos for the user
infraspfuctune2 @40 otheldk6ice ifthstrietu Ut 04 iAEuidseVR SRS E}&Bssgﬁﬁoa and the
shows for exanple a 15 content outline of the
assocd@l me@bhyaRodS2 el T deshgnssldedid: ?68 m@ﬂxg{lﬁ{esw peration of the
augnent other views by providing Infornmatfron abou {he
‘ F e | 8C as operti t he
nem&%_lﬁt%fﬁéeblo@, 1€ GG 9nRBh GO s RHCINAS, 4R & isplay, %(gn%g%pqoh 3{6 by

obj ect selected I n another view Tt is

[[.116 aid he d I i ti d
eI 1901 RIS L HSHEL BB, 10 L 00, 80 caon 10

© ., . conpon s 400, 402,404 in the structured definition
des1gf1 5&%&55@6

g yewers oQpargsidapgin the menae mogwle 219.6 Faitle, it is recognized
ai ds the devel oper in creating, nodifying, and
that theyeyiqedat asigctre2¢4rearitd péned eomopwsr rofdablesstatedd mediuor12 coupled
content between the conponents 400, 402, 404, such as
to therrpcaserr 208 fortedvitingriessatetdatthc prodessar@ea it caload/design the
. rel ati onshi ps. The Eclipse Platfoimis built
applicatioas bECAlsNiesitedtqfordix8RpNS irl 1he mdnidr@HRALIeRd0. 8RE computer readable
runni ng nodul es called plug-ins (i.e. editors 600 and

divh MR Icen BORMe hiWIeArd ' | ' %‘2& '
e 1vi a the Ul 282 of {hgﬁlé%%%%%ﬁlg’gke%ab@g% [ Q%ﬂly, magnetic

BRI S B R BUSUEL BTN B
: , -ins, i 600 I ew

each %%%I th%?%nelvg?ril‘l%%dsa%gﬁ ragcl_ﬂ}gwsg’ﬁg rfleﬁ)lfettagé ﬁ‘erfg%n 2 %i%/%}fmqu,sﬂoppy diskette,
G R BB S S Sty o210

of one or nore top-|level projects, where each project
It Sh‘ﬁ‘ﬂ%ge pofed thap fheabpunbistadcxpsaric spapiter wddale mediomy 212 can be used
~the file system as stored in the nmenory 210 (and/or
cithergdeneswiibkembmatidte network 10), which is 10 navi gat ed
usi ng the navigator 230. The Eclipse Platform U
paradi gmis based on editors, views, and perspectives.
Fromthe user's standpoint, a workbench display 206
CQUFérsih§ apdis UFighreof, civd @é@fgnqlggl ARds §845Q4 511 gﬁ%?qogwugeﬁ&m as an

Per spectives mani fest thenselves in e se
anplidi ed] 600 and vi 602 vi.sible.
PricALA BRI &y S P P5 T B0 B by ¥ ey 1 B4 St Bisfs componen

.edit nd, save objects. The itors 600 follow an
appllc&%%ﬁg-' sl %SEB‘CP‘% %ﬁi‘%ﬁ’lggﬁhﬂg‘%e 9% d 16 PrbesRasedmm pbwal “drag and
,15tool s. Wen active, a selected editor 600 can
drop”sypiem; Y b thoipplicetion ikt masersingivbationsl aiphruntime
~Views 602 provide information about some object that
navigelen medel. il el kil fgambe strichutdes westhobehgkins B &/§@SEE integrated
602 may assist the editor 600 by providing information
about the document being edited. For exanple, viewers
602 can have a sinpler lifecycle than editors 600,
wher eby nodi fications made i-niousi ng a vi ewer 602 (such
as changing a property value) are generally 70 saved
i mredi ately, and the changes are reflected i nmedi ately
in other related parts of the display 206. It is also
recogni sed that a workbench wi ndow of the display 206
can have several separate perspectives, only one of
which is visible at any given nonent. Each perspective
has its own
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“viewers 602 and editors 600 that are arranged (til ed,
stacked, or detached) for presentation on the display
206 Conmponent Applications 105 5Referring to Figure
, the application 105 packages have nodul es 301 such
d631g§§n51l§@mﬁemt (0 Eyifragepveask Xaveh aebutmiot limred ®0be Enliyppifragswork, or the
302, application resources 304, and optionally
tool Yi$swnibe eoliigiiée{ss) cBBB et drsiko Galnewaik withct pEag blugXMarchitecture.
definitions 300 are XM. codi ng of application data

For e48fiplanesspges odifdthe 3651680 il A3waRMRAMRRY 8s APRigWR kS é@@ﬁwronment
406, part of the raw application 105. It is recogniSed

using! A8 EcHMe rEyith¥c i S used only as an exanpl e of any
structured 10definition | anguage applicable to codi ng
of- the applications 105. Application mapping 302
defines relationship of content in application

me 0 ba rati of t he ata sources. 106
%gfﬁ%‘p o i PhBA G0 SBEP A Sl Blortalersral g e foot 116
% Ehe Studio tool 116, whereby the gateway AG
eﬂV“ﬂPﬁﬂF F83¢ cpmPE CHERIRAG PFOWE S FHEEIDPAIENG, (AT IPFRIPA! capmgmnent and a
of the application 105 request/response nessages
host pfenthiedingtionalityn ThadcRese Matfonreis desigoasod Of]dimmuhtdgeed development
~data sources 106. 15The resources 304 are one or nore ,
envirppgens EETs) Hrpem, beswwad dbyrees appidtions Btdiverse) astdiddi sifes, @mbedded
packaged with the application 105 as static

Java Gapprogemey, €5+ Profra®X 2l Bhterh B SOMK 8883 01 C ol %xgator view 230

| ocated relative to a resources folder (not shown)

show8 Yiedd ih Rakerd (B3I hdeWRf) W(ﬁ‘ﬁ%rcg'ea t@%’«yedﬁé}{‘ée@h&h H35HOWR the content of

relative path to the rain

fileRER WGRSDS
. eg%lur ces/ slg?eg{r?s C ?fptg? Ool 15 an%eﬁlf/ & ad)p%wat’aoﬁ’dlos and associated

NI ot e i A
tion r each | anguage supported by the
of to g fird 150455 (SIS B4inE A1iSES4eEeALs eehars far crarmple
| ocal e folder, for exanple, and can be named accordi ng
contgngopthpe pgﬂp@@g@]@ce@gmjgﬁ e s designed/edited, and/or may augment other views by
| ocal e/l ang_en. properties and

providpggah&tinatiop froup thepertehés jelected objedt budhSasipeengidssEdhe object selected
that the runtine environnent RE of the device 100 is

in anbther eiewenl iy @6 gt tEQMheioBE 1 6MidhB dwhiisier lirh@reatm and modifying
applications 105 are executed on the device 10 f%

the cmt@ﬁﬂﬁfon%ﬁﬁﬁgﬁhte Q@mgprﬁgn'tscﬁfd D 4595 tle Cf%%Xt{ﬁLe% inition language
t he device 100 (provisioning, execution, de

(e.g. & mL). Further, the tool 116 also aids the developer in creating, modifying, and

validating the interdependencies of the definition content between the components 400,402,404,

such as but not limited to message/data and screen/data relationships.

- 11-
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and is responsible for translating the netadata (XM)
representing the application 105 into an efficient
execut able formon the device 100. The application 105
met adata is the executable formof the XM. definitions
300, as described above, and is created and nai ntai ned
by hhe runtime environnment RE. The RE can provide a
set B FcRsRtosaiy bedoniagmedheniappbi @iatovering, Gbtegraingyehll running
as 10 providing support for optional JavaScript or
modgiep etlled phigpin fige. kditgs 40 snd Tibesie 668 WEES tHeBAiP8EP latform is
support for such as but not Ilimted to U control, '
laundledavipide $I1202 e theanthpaty DON tROQS s GrdsBhled SEIVET inteorate
messaging. It is recognised that these services cgﬁlg
develdmeenbenideRERQTBE i i 1 :
i#mg;sired. 15Refe???ﬁgc?%&%ﬁgﬁfgaﬁ?&?ﬁgf%%%%gﬁ@ﬁggﬂepmg“m*
' ' - r twar Licati .which_can
such@RREHSREDORR JifReR682 SPd 8§S @ggﬁ%ﬁ 19 ’thqgﬁa%%: ?f?gﬁostp operate on

have nodul es 301 witten,

oo AR B R PR Bh hafcrobens ot e

Orma}HOM/so{tmare dgvelopers_to devel op the conponent

app PP-LSYEl igRECHowherg ea’hypicainarsdp @ corresponding user-specified directory

. . platformindependent way. A block diagram of the

in the SltyRems asgiper émthiconem@s 220 fandi s escebtibleda the network 1 0), which is
_conponents 400, the ?.0 presentation conponents 402

havigaiel wses the ssageocitp Ghe BtEpséMatforhi (0T add B8 Q9 b Ak M Bk 8@itors, views
by wor kfl ow conponents 406 through interaction with ’

and depoctticerttromuné Lewes eRUAFONTE WoriBEnd ditdigy 90 L6Risk Msually of views
(see Figure |) once provisioned thereon.” The

602 &idred@bsrcad. Eiedienlitdsahadi /RRaH ' can be used
to construct gﬁglcgnp%nentsa%%%%gxggfS%%%&gégghggwgggmuSOf
dito®f 601 8., ' consi st...of nynber of ,
. 0pr e- defi ne déol%ggn%ﬁt%son\ﬁgéﬁ)ggglgﬁ? ?éri g“ldétﬁgcqaqoi aLcHgg‘f e Pyt gpen, edit,
: rce..su that each el ement can have one or
and s?fg? SichR el aré‘f?laﬂé&god%\f‘%o%%‘h%ﬁ%fcwiﬂl@swly il like file systeim based
toolsd ined.changct%{i%tics such as but not limted to; a
| PP 8 WudbEreiet edios kM4 contribmivpactipne e whridlershemtnu and tool
gnd a meani ng for each el ement. Exanple netadata
bar. ¥t 983 Pravédeaormatpn slsoub semeoltjedtithvit tischiden isDubrkin vGEK B the
DC), Angl o- Anerican Catal ogi ng Rules (AACR2),
work Arraeyrer (602 onayedsisrtht ediadr 600 5¢ iotiv‘z?(ﬁn% AtbPhatiosBOEHe document
Archi ves Description (BAD), | M5 d obal Learning
beingatiedr Fousmatiph)icvandsdiushnald a5 BOR
. Service (AGS). Encoding syntax 2&?%3& thghﬁg?%gg$%§%9’WhGEby
modifib&i e AR &NESn D Fiewh? 8®2E€S?é]h E‘Soﬁgg%lgé g%?(’)spsegtg( %ﬁ.ﬁi g%i g;.?aerally

runtime 10 environment R see
in chemes such .as but not limted to
SaVeiW%ﬁﬁ}a’: ﬂélgﬂl%ﬁﬁa’ng%ﬁgre%%d lmeﬁﬁﬁgy Bhatrgpredated parts of the display

t al ogi ng (MARC), and Ml ti purpose | nternet Mai
206. @lts & Lsg ?%ng%%&wg a4 WoReCRth whitdop pithawdisplay PG narelrtve REveral separate
of .the device 100 operates on the netadata descriptors
Perspgetiyep,ed n&b‘h‘}fo?féﬁ@éh B00sib e anyigiert mopreay Fatio pedpective has its own
execut abl e version of the application 105. 15

- 12~
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Referring again to Figure 4, the data conponents 400
define data entities which are used by the conponent
application 105. Data conmponents 400 define what infon

: !ag&g ig(%eg%ire to desCribe the data entities, and
VIeWPTS Oih A¢ FBIoRBEO% et ah piErRaH (16 dackspros deiaehed Hx presentation on the

~ exanple, the data conponent 400 may define information

displgy8#p-as but not linited to an order which is conprised
of 20a unique identifier for the order which is
formatted as a nunber, a list of itens which are
formatted as strings, the tine the order was created

Conmplhelt Aygdicatiead o i ne format, the status of the order
which is formatted as a string, and a user who pl aced

t hRefefrfh@lio WHuehs i fe LPHBESLH)S I?a%gg%eg B 1040108 Ot 1 suzlbgs but not

definition of another one of ata conponents

llmlt%%e}g%rk%gﬁgﬁ)gg ];356), £%p%§¥g§ 362, z}é)g)ﬁoe{[ﬁ)%sra&)gu}r/c%? EQAE re‘l%crl] tols)tionally

orna nessages use

conpo t lication 105 to ni.cate with external
reso SRR A0R TSP gpad, KM cepfions Mt XMneobre of
t he ssage conponents 404 may describe information
applﬁﬂm@? %ﬁh MEgReEes b edeqns 492 vespearats id yrkBewgOaart of the raw
- order which includes the unique identifier for the
appligatinesr 105t s ropegnised dhat CREL syatex js wnd onlytas sn assume af ey structured
with the order. It is recognised that data definition
defingtomt lemguagé apfiealdlo npeosttng of thanpiieatbmy B . fApplidaton M&Ping 302
and nmessage 404 conponents that are |inked or

defiret feddtisinsi@p 60BdAM i bppllcatiotReafBlithbidkeAGopekBion of the data sources
Referring again to Figure 4, the presentation

- 106. TRERNRAESh dQR1pef é8&ed A n?_ag)gﬁ%’é@ptﬁ 'ﬁ%llﬂg %re%‘%l}@}é 'tt)<§orlé?g, whereby the

t he conponent application aye
teWS ek Gyl s e -he .devices 100..Th o
e 2R BLEC! 5 S N BB UL S50 Paao S pempcation 105
d control s, actjons to execut ed when the user .
rea P Eien PRttt HEo it Bactrohesi0d i i draource 106
Th user 15 interface system For exanple, the ‘
¢ ISP BEEREAL PEOREHPRITE AEe U0 ieges oty tese Medisctc. ..) that are
| abel s, edit boxes, buttons and nenus, and actions to
packpgedivaleihe whlicatipe 105 e¥ statypdgeidenaiesedbt examplg respushes04 can be
a button. It is recognised that data definition

locatedrdl@ive toh r¢sberces fifidarenstshoan) Srhsharngdridlar dabarcd @y contain its
and presentation 402 conponents that are |inked or

own 9dliBleWadLoGROM I folddi(d. @ refRt@s A& At 1 ons.
20Referring to Figures and 4, it 1s recognized that

i i i iLcat.i on .
ol R AU AL AL S PR o,
The Pe%(}%&’&?@r}dfesﬁ% c%%or\{tgirn%oga%ggt?odr{ irrllgormation for each language supported by

the application 105. These bundles can be locatred in a locale folder, for example, and can be

named according to the language supported (e.g. locale/lang_en.properties and

- 13-



.10

15

20

on the client platformand environnent of the device
100. For exanple, in sonme cases Wb Service consuners
do not require a visual presentation. The application
efinition of the conponents 400, 402, 404, 406 of the
localellaps, Sheiepersighl i cati on 105 can be hosted in the Wb

Service repository 114 as a package bundl e of

pl atform neutral data 400, nessage 404, workfl ow 406
conponent descriptors with a set of platformspecific

piies esbgtisanthecip angitie Q2 obmERSTE bPheHSviEO T 0/ AIthOUSent-resident
predefined client runtinmes RE. Wen the discovery or

contahePayiIBMich 8QUSHlicHIBRS B8t Qkeduliel &Hﬂ% heatd b, H42 c{)ff’cainer
i ssued, the client type would be specified as a par

manafds hShi evic r(t)v't'o id el. ! i
B A oRyer Mg 0SS0 OO SUBLLERLS, o,

ata, nessage, . a . ( a .
and 1sgr?gq&$§§%£fogggriskagﬁtgg%%%ﬁgg%t%I(Z ! fé%;?erg%;g%iqg%%{e%&glicaﬁon 105 into an

.application definitions can be hosted as a bundl e of
efﬁ“?if? gi‘?cbl?%&?ien@m‘ P&Itﬂ‘?:%"ﬁ‘b‘iﬁwl@r% Thoaurlicaiien Ysmptaddte s the thecutable form
' different sets of presentati on conponents 402. For
of the P& elofippions pY9. @s describpd abpavies and ib eregieid end nepphinediby i runtime
105 woul d contain selected presentation conponents 402
envirqringriog & Bailhr RErren gatad A0t afi dommens ageicddh HBOBPSIAALS 105, as well as
t hrough t he wor kfl ow conponents 406. Referring again

providiog Fiyguoricfortoptidnel Juakdripo vt 6@BPRMBNLS 1:488agRE. TS services include
conmponent application 15105 defi ne processing that

suppo@Cfot! Eehwl 8t @t 1R%itddad UTRoh@old §ath gégsﬁfe%gancls’&?ﬂ%gg%o?g client-server

action specified by a presentation conponent

© mess | e§t se .s u ?0 1 { wh
Qa5 Q%Qco%ﬁi%w&}a‘?{h pr% AGLd O<%?)| Ldg}%l etheo g‘é?rgé\%y?e%ﬁépg&é)éc the

nmessages arrive fromthe app 1o
- El. Presentati on, workflow and nessage
%mh%%g%gg%%%%mg?é defined by the workflow conponents 406
The wor kfl ow conponents 406 are witten as a series of
instructions in a programm ng | anguage (e.g. object '
ori ented 20 progranm ng | anguage) and/or a scripting
| &sbuapeto Bigers 4 shemomnepent|applications 0 EGMASTW iuptappAcedions which
‘can be (for exanple) conpiled into native code and
can hasgavedudes ) wiiteen; Gorteixamplenid ¢Xoenetie MQRup Bandese IRy and a subset
above. An exanpl e of the workfl ow conponents 406 nay

of ECheA S @iras XINID an@EUBSAS @il at AstandABRLIRYE AR SCEEONRN aPbw software
send the nmessage 105. As with presentati on conponents,

develpérd foRlee 0P litkd dRypHehd eﬁb’gﬁ&aﬁﬁﬂa ? gfsl H?(ﬁ%(?r{a@gér %91 aggr%%trﬁ%nn—independent

support capabilities and feat

way. gx%h&?éia%%% ox’é%rgg?‘{ge%g g@%’%@%ﬁ 8(555 ! I\%{]sléslf; Ctél%%gcré):%ponents 400, the

Assocl at crip

Wﬂgrein script can _be referred to as a sequence of
presentation ¢oIpponen s{lﬁ%\lan the; TAESSRg5T @rmpngits 404, which are coordinated by

workflow components 406 through interaction with the client runtime environment RE of the

device 100 (see Figure 1) once provisioned thereon. The structured definition language (e.g.

- 14~
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5carried out by another progran1ratherAthan by the
conput er processor. Sone other exanple of script
| anguages are Pert, Rexx, VBScript, JavaScript, and

Tcl/Tk. The scripting |anguages, in general, are
XML Gl P 55 15 A B AGEEOH R L 207 4a81o% b seh P Uickdala records,
. custom ze, and automate the facilities of an existing
which&oasighaf a sppReref rrprdeigrag desentpepresgnting specifRpptgitnitgsgplgesource
Figure 4, the application 105 is structured using
such th# ippdr@ernerd cethhavecing oe nue haltidsa tEaoh erctddae sdiearhceypitaly has
(see Figure 1) receives a response nessage fromthe
definedpphiactatiston s@hteWwaynAdingioddt taj NiimgedBSE8g fdRhtnts H8ame of each
appropriate workfl ow conponent 406 interprets the data

elemefQBiCNe@fing A eﬁ&ﬁ@é‘ﬂ@n‘cﬁ@%@ﬁ?ieﬂge’cﬁ@aﬁ b8 RARPIRAIe3h& as but not
nmessage conponent 404 definitions. 15 The workfl ow

limite§ %@Qﬂﬁ{‘@oé(?ﬁg?,h&&hlg—mﬁﬁ%ﬁ%a%é?{gé%%%ﬁleg ?%é{%‘g& A ernment

inserts the data into the corre I'ng ‘onponen

400 f ) t iK\n.the devi F :
o 06 S DR RRURRh 51 L A0S, AL RN G0 B2 FHEA B
e B B PP R OGP gor SPRGRGa01 32 o

100. A further exanple of the conponent architecture
syntapdlloschamplaisaof hesorponenss #Q5, 40t 4itapaprdsyssad by gre rofitime
t he device 100, such 20 as pushing a button or
envirgwleatREfgpe &'ignea b)), iathé mncoliing schtrassant luiwsdhbhmesswehnge dnemit limited to
406 interprets the input data according to the
XML Ay pivap KIBANEL 0X SI8EN RATH, dlachRidRRa&M e 40d1oand GLLRTUSSind
data entities which are defined by the appropriate

Multiflah SscJRIRRNPNR E:x4diond OIVEH K rhOW: &0 ARG EnvHBRmERETE of the
popul ates the data conponents 400 with the 1 nput data

devicéé[(ﬁy J);g:ﬁ&iestﬁﬁ t %ﬁe@?{a ({eggerip\?\%{? E)? Fﬂé%g;ngoﬁén% %@f ﬁ}Bg’ éd;lg% provision an

evi ce 100. OW conpone
' rts the. input data.into the appropriate nessage
CX“”%@%%@%@%‘ﬁﬁaﬁmﬁgyagﬂ%gg%uent sending of the input data

as data entities to the data source 106, web se ce for
exanpl e, as defined by the nessage conmponent 404. 5The
follow ng exanple, referring to Figure 4, shows how a
WBisfemang agaistodiigwntt, tsplatacaniponet9 30 defing datn extipieewbistl are used
using a structured definition | anguage, such as but

by thenwimponenttapplidtatioXMy. Rath camploatfto400 defitiervetlat information is required to
scripting/ programm ng | anguage, such as but not

describb Metdach dnditiECMABET Whkt forhitihdlkiriRbof RRRPR]BES For example, the data
conformng with the followi ng Docunent Type Definition

comp&rgﬁDM)O ﬂa@y &éfﬁleﬁ%a%rﬁﬁﬁh(ag %ﬁ&?ot lilrrﬁ'%ttj{) lat? orde? %Jh’ich 1s comprised of
wcDat a*, wchMsg style*, weSc(, wcFl ow) >

a unique identifier for the order which is formatted as a number, a list of items which are

formatted as strings, the time the order was created which has a date-time format, the status of

the order which is formatted as a string, and a user who placed the order which is formatted
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<ATTLI ST wcApp nane CDATA #REQUI RED t| tl e CDATA

#I MPLI ED 15vendor CDATA #| MPLI ED version CDATA

#| MPLI ED transportKey CDATA #I MPLIED install NotifURL

ATA #| NRLI ED re ter UR CDATA #I MPLI ED 70 <ELEMENT

aCCO]@Dsgcto (‘%‘%&‘1‘ félg‘ﬂ é}b%‘éfrt? CQBPEISAFAY. <EL EMENT

res (#PCDATA)> <I|I ATTLI ST res 25nane CDATA #REQUI RED

url CDATA #REQUI RED type (xm 1 inmage | sound 1 any)

#REQUI RED deferred (true | false) "false" 30 Exanpl e

DaRefeitagperarie Funee 4, <hEnBMENT cowDateats(Adfidefite-ihe format of messages

<I ATTLI ST wcDat a name CDATA #REQUI RED
used 35 ier ®@ingbecht @bplitidn flab sejonmuniite with external systems such as the web
service. For example, one of the message components 404 may describe information such as but
not limited to a message for placing an order which includes the unique identifier for the order,
the status of the order, and notes associated with the order. It is reco gnised that data definition
content of the components can be shared for data 400 and message 404 components that are

linked or otherwise contain similar data definitions.

Referring again‘ to Figure 4, the presentation components 402 define the appearance and
behavior of the component application 105 as it displayed by a user interface system of the
devices 100. The presentation components 402 can specify GUI screens and controls, and actions
to be executed when the user interacts with the component application 105 using the user
interface system. For example, the presentation components 402 may define screens, labels, edit
boxes, buttons and menus, and actiqns to be taken when the user types in an edit box or pushes a
button. Itis re‘co gnised that data definition content of the componénts can be shared for data 400

and presentation 402 components that are linked or otherwise contain similar data definitions.

Referring to Figures 1 and 4, it is recognized that in the above described client component
application 105 definitions hosting model, the presentation components 402 may vary depending

on the client platform and environment of the device 100. For example, in some cases Web
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<ELEMENT dfi el d (#PCDATA)> <ATTLI ST dfi el d name CDATA

#REQJI RED 5 type (String | Nurrber I Bool ean | Date |

Any) Any array (true | false) "fal se crrp (true I

ATA #| I\/Pi y.(0( 1.1

Serv1c.ed?-onsr.@ 9 gotl\ygglgrg gzév BSeEHtoR Le g@_l@ qﬁ@m of the

(nfield*)> <ATTLI ST weMsg 10nane CDATA #REC%;C“IE
comprRgEi HY> EBATAANRL EryoaiRprentaprigeney 1 95p1 kedlosOAT the Web

#1 MPLI ED <ELEMENT nfiel d (#PCDATA)> <ATTLIST nfield
Service repository 114 as a package bundle of platform-neutral data 400, message 404, workflow
406 component descriptors with a set of plétform~speciﬁc presentation component 402
descriptors for various predefined client runtimes RE. When the discovery or deployment request
message for the application 105 is issued, the client type would be specified as a part of this
request message. In order not to duplicate data, message, and workflow metadata while
packaging component application 105 for different client platforms of the communication
devices 100, application definitions can be hosted as a bundle of platform-neutral component
definitions linked with different sets of presentation components 402. For those Web Service ..

consumers, the client application 105 would contain selected presentation components 402

linked with the data 400 and message 404 components through the workflow components 406.

Referring again to Figure 4, the workflow components 406 of the component application
105 define processing that occurs when an action is to be performed, such as an action specified
by a presentation component 402 as described above, or an action to be performed when
messages arrive from the application gateway AG (see Figure 1). Presentation, workflow and
message processing are defined by the workflow components 406. The workflow components
406 are written as a series of instructions in a programming language (e.g. object oriented
programming language) and/or a scripting language, such as but not limited to ECMAScript, and
can be (for example) compiled into native code and executed by the runtime environment 206, as

described above. An example of the workflow components 406 may be to assign values to data,
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nane CDATA #REQUI RED 20type (String |I Nunber | Bool ean
| Date | Array | XM.) #l MPLI ED mappi ng CDATA #| MPLI ED
Exanpl e Presentati on Conmponents 402 25<ELEMENT wcScr
(layout?, nenu?, refresh?, event?)> <ATTLIST wcScr
manipydeie SCOEAT.AT BEREQUINRES e i 10F ¢ ACPATArdsentiyRon EBnpatients; muliple
| false) "false" 30dialog (true | false) "fal se" param
work fCRATA i fidr¢Riah BB creteBENENIppottydapatlittntad feattddsTthhSlarg biybee devices
35nanme CDATA 1/ REQUI RED bgCol or CDATA 1/1MPLI ED
100. ECMA (European Computer Manufacturers Association) Script is a standard script
language, wherein scripts can be referred to as a sequence of instructions that is interpreted or
carried out by another program rather than by the computer processor. Some other ekample 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.

Referring to Figure 4, the application 105 1is structured using componeht‘ 'zlrchitectt;tre such
that when the device 100 (see Figure 1) receives a response message from the application
gateway AG containing message data, the appropriate workflow component 406 interprets the
data content of the message according to the appropriate message component 404 definitions.
The workflow component 406 then processes the data content and inserts the data into the
corresponding data component 400 for subsequent storage in the device 100. F urther, if needed,
the workflow component 406 also inserts the data into the appropriate presentation component
402 for subsequent display on the display of the device 100. A further éxample of the
component architecture of the applications 105 is for data input by a user of the device 100, such
as pushing a button or selecting a menu item. The relevant workflow component 406 interprets
the input data according to the appropriate presentation component 404 and creates data entities
which are defined by the appropriate data components 400. The workflow component 406 then

populates the data components 400 with the input data provided by the user for subsequent
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<ELEMENT font EMPTY> <ATELI ST font 40nane CDATA

1/ REQUI RED col or CDATA 1/1 MPLI ED si ze CDATA #l MPLI ED

bold (true | false) "false" italic (}rre I f;LEE%NT

o f : ' % | false) "false" <
stora%e& Lt%ei%evr?:?rggg)e Ellnlg%ef L rx#a%f%v EMM% also insertsgheEivpNTdata into
| ayout (layout”, |label*, separator*, edit*, image*, -
the a%%?r@ée*@e%%&etcamonﬁ@ﬂ@é Aeiasupseqgert ATTINSTT thaygut detype data entities

(grid | flow border | vertical) 1/REQU RED param CDATA
to theafgPIoNED | Bf aeehnisntic CONERarip I MRIde ERk sty {he nEMEA component 404,

1/ 1 MPLI ED 55> <ELEMENT nenu (itenl >

The following example, referring to Figure 4, shows how a Web Services client
application 105 could be expressed using a structured definition language, such as but not limited
to XML, and a platform neutral scripting/pro gramming language, such as but not limited to

ECMAScript, with defined components conforming with the following Document Type

Definition (DTD):

<IELEMENT wcApp (desc?, iconUrt?, res*, wcData*, wcMsg®, style*, weScr*, weFlow)>

<IATTLIST wcApp
name CDATA #REQUIRED
tite CDATA #IMPLIED
vendor CDATA #IMPLIED
version CDATA #IMPLIED
transportKey CDATA #IMPLIED
installNotifURL CDATA #MPLIED
registerURL CDATA #IMPLIED
>
<IELEMENT desc (#PCDATA)>
<IELEMENT iconUrl (#PCDATA)>
<IELEMENT res (#PCDATA)>
<IATTLIST res
name CDATA #REQUIRED
url CDATA #REQUIRED '
type (xml | image | sound | any) #REQUIRED

deferred (true | false) "false”
>

Example Data Component 400

- <IELEMENT wcData (dfield+)>

<IATTLIST wcData
name CDATA #REQUIRED

persisted (true | false) "true"
>

<IELEMENT dfield (#PCDATA)>
<IATTLIST dfield
name CDATA #REQUIRED
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<ELEMENT item (action, condition?)> <ATTLIST item
name CDATA #REQUI RED 5| abel CDATA #REQUI RED short cut
CDATA #l MPLI ED <I ELEMENT acti on EMPTY> <ATTLI ST
action 10screen CDATA #1 MPLI ED pbl ock CDATA #l MPLI ED

W%ﬁﬁs hreReniqoieen Heaephahitnges (true | false)
"t é‘tr“f %Es | condi ti on EMPTY> <ATTLI ST condi ti on
pb, nng\(jg [BED par am CDATA #| MPLI ED result

(t;{ey@ollﬂfza;llose true" 20 <ELEMENT event EMPTY>

> <ATTLI ST event type (onlnit onCdick j onChange |

Goidbomdnh4d4" pbl ock CDATA #l MPLI ED- 25scr een

PrEFOES B
<IEL YA W‘#‘I’Wf'@)bar am CDATA #| MPLI ED

<IATTLIST wcMsg
name CDATA #REQUIRED

mapping CDATA #IMPLIED
>

<IATTLIST wcMsg
pblock CDATA #IMPLIED
>
<IELEMENT mfield (#PCDATA)>
<IATTLIST mfield
name CDATA #REQUIRED
type (String | Number | Boolean | Date | Array | XML) #IMPLIED

mapping COATA #IMPLIED
>

Example Presentation Components 402
<IELEMENT wcScr (layout?, menu?, refresh?, event?)>
<IATTLIST wceScer

name CDATA #REQUIRED

tite CDATA #IMPLIED

main (true | false) “false"

dialog (true | false) “false"

param CDATA #IMPLIED

>
<IELEMENT style (font?)>
<IATTLIST style
name CDATA #REQUIRED
bgColor CDATA #MPLIED
>
<IELEMENT font EMPTY>
<IATTLIST font
name CDATA #REQUIRED
color CDATA #IMPLIED
size CDATA #IMPLIED
bold (true | false) "false"
jtalic (true | false) “false"
underline (true | false) "false"
>
<IELEMENT refresh (msg+)>
<IELEMENT msg (#PCDATA)>
<IELEMENT layout (layout*, label*, separator*, edit*, image*, choice*, button*, textarea* >
<IATTLIST layout
type (grid | flow | border | vertical) #REQUIRED
param CDATA #IMPLIED
placement CDATA #IMPLIED
style CDATA #IMPLIED
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<ELENEM separator EMPTY> <ELEMENT | abel (condition?,
event ?) > 30<ATTLI ST | abel nane CDATA #REQUI RED val ue
CDATA #REQUI RED pl acenment CDATA #l MPLI ED styl e CDATA

<! 35 SELEMENT edit (condition?, event?)>

<igt%ﬁ§%£§m%ﬁ@%? ATA #REQUERED val ue CDATA

<ATHLNPLdED 40mappi ng ATA #| VPLI ED type (char | nunber
| chteeCDATAWREQUREME | enmil) 'char” readOnly (true |
f alPRBFOATAKBEQUIRERCement CDATA #| MPLI ED styl e CDATA

#1 \ISLFHEBPABA EMPEMENT t ext area (condition?, event?)>

" CDATA ((REQUI RED val ue CDATA
e NITHLAT, LEKH oa, nane
AT PR ) @g mappi ng CDATA #| MPLI ED readOnly (true |

f alcsah Ctihhahgipptmcement CDATA #1 MPLI ED styl e CDATA
#1 dRick EDATEREMEND | mage (condition?, event?)> -21-
param CDATA #IMPLIED
acceptChanges (true | false) "true"
>
<IELEMENT condition EMPTY>
<IATTLIST condition .
pblock CDATA #REQUIRED
_param CDATA #IMPLIED
result {true | false) "true"
>
<IELEMENT event EMPTY>
<IATTLIST event :
type (onlnit { onClick | onChange | onFocusOut) "ontnit
pblock CDATA #IMPLIED
screen CDATA #IMPLIED
param CDATA #IMPLIED
S \ )
<IELEMENT separator EMPTY>
<IELEMENT label (condition?, event?)>
<IATTLIST label :
name CDATA #REQUIRED
value CDATA #REQUIRED .
placement CDATA #IMPLIED
style CDATA #IMPLIED
>
<IELEMENT edit (condition?, event?)>
<IATTLIST edit
name CDATA #REQUIRED
value CDATA #IMPLIED
mapping CDATA #IMPLIED
type (char | number | date | pwd | phone [ email) "char"
readOnly (true | false) "fatse"
placement CDATA #IMPLIED
style COATA #IMPLIED
>
<IELEMENT textarea (condition?, event?)>
<IATTLIST textarea
name CDATA #REQUIRED
value CDATA #IMPLIED
mapping COATA #IMPLIED
readOnly (true | false) "false"
placement CDATA #IMPLIED
style CDATA #IMPLIED
>

<IELEMENT image (condition?, event?)>
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<I ATTLI ST i mage nane CDATA #REQUI RED r esNanme CDATA

#REQUI RED pl acenent CDATA #|l MPLI ED 5 <ELEMENT choi ce

(condition?, event?, entry+)> <lIATTLI ST choi ce nane

CDATA #REQUI RED val ue CDATA #| MPLI ED 10nmappi ng CDATA
<IATTHSMRIcbED type (singleList | nultiList 1 dropdown |

- crase kBT A#RERYIRAD " si ngl eLi st" readOnly (true | fal se)

" feghiape C IREDATA MWPLI ED styl e CDATA #| MPLI ED
_ o 1BSEP AEIVRYEY #PCDATA) > <ELEMENT but t on

<ELEMEQ@PEHolck @AY SRE R n Gl AT TLI ST button name CDATA
<IATTHREQMIRED 20l abel CDATA #REQUI RED i mage (true | fal se)
" hanhes@IATHN mcEmRED CDATA #1 MPLI ED styl e CDATA #| MPLI ED
value CDATA #IMPLIED
mapping CDATA #IMPLIED
type (singleList | muitiList | dropdown | checkbox | radio) "singleList"
readOnly (true | false) "false”
placement CDATA #IMPLIED
style CDATA #IMPLIED
>
<IELEMENT entry (#PCDATA)>
<!IELEMENT button (condition?, event?)>
<IATTLIST button
- -name CDATA #REQUIRED
label CDATA #REQUIRED
image (true | false) “false"
placement COATA #IMPLIED

style COATA #IMPLIED
> - .

Example Workflow Component 406
<IELEMENT wcFlow (pblock+)>
<IELEMENT pbiock (#PCDATA)>
<IATTLIST pblock '
id CDATA#REQUIRED
param CDATA #IMPLIED

The example component application program 105 displayed in Figure 5 is represented in

XML and mEScript as follows, including data components 400 as “wcData”, message
components 404 as “wcMsg”, presentation components 402 as “wcSer’” and workflow

components 406 as “wcFlow” for processing the other components 400, 402, 404:

<IDOCTYPE wcApp SYSTEM "wcApp.dtd">
<wcApp name="WirelessPizza" title="Wireless Pizza" vendor="ARG" version="0.9">
<desc> Order pizza from your wireless device. </desc>
<iconUri>http://www.example.com/wirelessPizzalcon.png</iconUrl>
<wcData name="User">
<dfield name="name" type="String" key="1"/>
<dfield name="passwordHash" type="String"/>
<dfield name="street" type="String"/>
<dfield name="city" type="String"/>
<dfield name="postal" type="String"/>
<dfield name="phone" type="String"/>
</wcData>
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25 Exanpl e Wor kfl ow Conponent 406 <ELEMENT wcFl ow

(pbl ock+) > <ELEMENT pbl ock (#PCDATA) > <I| ATTLI ST pbl ock
30i d CDATA #REQUI RED param CDATA #| MPLI ED The exanpl e
conmponent application program 105 displayed in Figure
5 T$OPepReeRtdetPl35 XM and mEScript as fol | ows,

i ncl udi gzl%ﬁ”ée“ ﬁl?ﬁ't PagfuEse " MDAt a", message
corrponeg&leﬁd %m_sa ?;F/ eq..g‘ Rsentati on conponents 402
as<waeRer " and conponents 406 as "wcFl ow' for
pr@mestslnargei"b&ie%her conponents 400, 402, 404:
<DOCT Y Pifiait Aqupe=SY Gridvtybew Rprpb et iy 1'¥nC App

name=" Wdf*éq’ @@?ﬁ’i %Jzal’éﬂ" typed"8= NPT el ess Pi zza"

vendor = &%‘ ) mptﬁyirge ﬁe gesEserty der pizza from
e
our W Gel . v
)</| @@mgt t t%%:‘ W\%Ngég\f(uas Crﬁ ae r\#ae"f ees()srﬁ’?@ %aéﬂs on

n@v@bta@aar\qléslc"gp&m@ata nanme= "User> <dfi el d nanme="nane"
t ype=" Stdfi¢lthgdmdectyesst kel 1'gid=edtehgmanme="passwor dHash"
t y e—" Sidf'@‘%gam&“m@edtflweelwnmﬂé—" street"

? r|n"/> <dfield nane="city" type='"'String"/>

<d m; "?%e' BEOPAR"™ MERAE="8ET g / > <df i el d
Nadfems né?ﬁ@"lhRér‘X&%S éﬁzﬁ"‘p@%cé I%Mo%g@emal"

<mfield name="desc" mapping="Special.desc"/>
</wcMsg>
<wcMsg name="inOrderStatus">
<mfield name="orderld" mapping="Order.orderid"/>
<mfield name="status" mapping="Order. orderStatus“/>
</wcMsg>
<wcMsg name="inUserinfo" mapping="User">
</wcMsg>
<wcMsg name="outOrder">
<mfield name="special" mapping="Order.special'/>
<mfield name="user" mapping="Order.user"/>
<mfield name="datetime" mapping="Order.datetime"/>
</wcMsg>
<wcScr name="scrSpecials” title="Specials" main="true">
<layout type="flow">
<choice name="slSpecials" value="Specialf].desc + - $' + Special[].price"

type="singleList"/>

</layout>
<menu>
<item name="login" label="Login">
<action screen="scrl.ogin"/>
<condition pblock="chiL.oggedin" result="false"/>
<fitem>
<item name="order" {abel="Order">
<action screen="scrDelivery" param="Application. authentacatedUser“/>
<condition pblock="chLoggedin"/>
<fitem>
<item name="viewOrderStatus" label="View Orders Status">
<action screen="scrOrdersList"/>
<condition pblock="chLoggedin"/>
<litem>
</menu>
<fwcScr>
<wcScr name="scrl.ogin" dialog="true">
<layout type="vertical">
<layout type="flow">
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<wcDat a narne="Order Status"> <dfield

nar ne="conf Nunber” type="Nunber" key='"1"/> <dfield
nanme="st atus" typeeString"/> <dfield name="dateti ne"
type="Date'' /> 5</wcDat a> <wcData nanme="O der"> _
<dfiel d name="ort®elndthet Pppessiibared edide=k@yrdnd: > <df| eld
name="speci al " typeranSEiaddegrblamelftireFthardne="user"
cnp=""'tru "/'%@tﬁla =" LJser"/ > 10<dfield nane="dateti rre"

n a t ] ] [1] T
typer - - Dat &7 AN pane=r order Stat %aordcﬁp true”
cnpl\larre Or der St@@l“t%ﬂez"eﬁ %&da pe- R
name=" Speci<aapusdf i el d nane="desc" 1
t ype=" St ri nplitton name="btnLogin" Iabel="Logm“>

<event type="onClick" pbiock="ahLaogin" param="edUserName.value"/>
</button>.
</layout>
</wcScr>
<weScr name="scrDelivery" title="Please provide delivery information" param="User">
<layout type="vertical">
<layout type="flow">
<label name="IbIStreet" value="Street:"/>
<edit name="street" mapping="User.street" type="char"/>
</layout>
<layout type="flow">
<label name="bICity" value="City:"/>
<edit name="city" mapping="User.city" type="char"/>
<flayout>
<layout type="flow">
<label name="blPostalCode" value="Postal code:"/>
<edit name="postalCode" mapping="User.postal" type="char"/>
</layout>
<layout type="flow">
<label name="IbIPhone" value="Telephone:"/>
<edit name="phone" mapping="User.phone" type="phone"/>
<flayout>
<layout type="flow">
’ <label name="IbIDate" value="Date of delivery:"/>
<edit name="date" type="date"/>
<flayout>
</layout>
<menu>
<item name="sendOrder" label="Send Order">
<action pblock="ahSendOrder" param="User"/>
</item>
</menu>
</wcScr>
<wcScr name="scrOrderStatus” titte="Order status" param="Order[]">
<layout type="vertical" param="%">
<layout type="flow">
<label name="IblSpecialr" vaiue="Special:"/>
<label name="blSpecialMapped" value="@Order[].special"/>
<ftayout>
<layout type="flow">
<label name="lbIConfNumber" value="Confirmation number:"/>
<label name="lblIConfNumberMapped"
value*"@Order[} orderStatus.confNumber"/>
<flayout>
<layout type="flow">
<label name="b{Status" value="Status:"/>
<label name="IblStatusMapped" value="@Order[].orderStatus.status"/>
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15<dfi el d nane="price" type=" Nu_nber::/ > </ wcDat a>
<wcMsg name="i nAddSpeci al " nappi ng=" Speci ar> </ wcMsg>
<wcMsg nanme="i nRemoveSpeci al " pbl ock=" nhReaneSpeC| ar >
20<nfiel d nanp="desc" mappi ng="Speci al . desc"/>

</ weMsg> <wclr<g “Hame="i nOrder St at us"> <nfield

name="or der | d ﬁjatgpe:"ﬂ 20, d"/[> <nfie

' | d
B BeLprderl dif> <nfiel d />
name="st at us" MRPRERAYTLEISEoMOIEH LA "’O/; ztff VicHegs
valuesi@ibprinaestuiuaisieimha10"  mappi ng="User "> </ wchsg
<wcMsg narre:*/@yp@@g/er> <nfield name="speci al
i =" epa 19>
mappi ng</la%lg>§? PEBEET a
<menu> ‘ L
<item name="continue" label="Continue">
<action screen="scrSpecials"/>
<fitem>
</menu>
<refresh>
<msg> inOrderStatus </msg>
</refresh>
</wcScr>
<wcScr name="scrOrdersList" titte="Previous Orders">
<layout type="vertical"> A o
<fabel name="blinstructions" value="Select one or more order:"/>
<choice name="miOrderList" value="@Order[].datetime + - ' + @Order{].special"

. mapping="Order(]* type="multiList"/>

<flayout>
<menu>
<item name="viewOrder" label="View Order">
<action screen="scrOrderStatus" param="mlOrderl ist.selected"/>

<fitem>
</menu>
</wcScr>
<wcFlow>

<pblock id="chLoggedin">
return Application.authenticatedUser 1= null;
</pblock> :
<pblock id="ahlLogin" param="User.name">
if(User.passwordHash == UtiI.md5(scrLogin.edPassword) ) {
Application.authenticatedUser = User;
scrlagin.back();
} else {
Dialog.display(“Invalid logint");
}

</pblock>

<pblock id="ahSendOrder" param="User">
Order.orderld = Util.guid();
Order.special = scrSpecials.siSpecials.selected;

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

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

outOrder.send();
scrOrderStatus.display(Order)

H]
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30<nfield nane="user" mappi ng="Order.user"/> <nfield
nane:"datetine" mappi ng="0Or der . datet|np"/> </ wcMsg>
<wcScr nane=''scr Special s" title="Specials"
mai n="t [, S <| ayout type$LIoW'r Eg<ch0|ce
name="skppeci al <%% eci al. | desc .
SpeC|ald%;rﬁ§%C@ﬁ£E§L LA P %“%F§9%ﬁ%; <menu>
<i t em nane="$mgianledt@hel = Logln g “#0<act i on .
screen—ﬂgﬁwiagln"/> <condi ti on pbl ock="chLoggedi n

e Wﬁﬂmmfalse"/> </itenm> <item nane="order"

</W°’{\F5’5el ="Order"
<action screen="scrDelivery"

par anF" Appl i cat i omaut henti cat edUser/ >
As given above, the XML elements define the example component application 105

including a wcApp element, a wcData clement, a wcMsg element, a weSre element, and a
wcFlow element. Referring to Figure 4, the wcApp element is a top-level element which defines
the component application 105. The wcData element defines the example data component 400,
which is comprised of a group of named, typed fields. The wcMsg element defines the example
message component 404, which similarly defines a group of named, typed fields. The wcSre

element defines the example presentation component 402. The example presentation component

402 is a label, a separator, an image, a button, an edit field, a text area, a single-selection list, a

multi-selection list, a drop-list, a checkbox, a radio button, or a screen c@ntaining a group of

-other presentation components 402. The presentation components 402 included in the example

component application 105 define a login screen 500, a specials screen 502, a delivery
information screen 504, an order list screen 508, and an order status screen 506. These screens
would be presented on the user interface system of the device 100. The wcElow element defines
the example workflow components 406. The pblock attributes of the XML elements specify a
pblock element nestéd in the wcFlow element. Each pblock element comprises script which
defines part of the workflow of the component application 105. The script is written in

ECMAScript by way of example only.

In order to define the behavior of the component application 105, the workflow
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45<condi ti on pbl ock="chLoggedi n"/> </iten> <item

name="vi ewOr der St at us" | abel ="View Orders Status">

<action screen="scrOdersList"/> <condition

pbl ock="chLoggedi ni > 50</iten> </ nmenu> </ wcScr> <ychcr’

Comﬁ%lf}’f’éts “8¢ Flff‘o}ég ‘Al peferenge and mhaipolate thy dets tumpon ey 200, the

55<| ayout type="flow'> <l abel nanme="Ibl User Nane"
preseftipacoipenchadns, ad the didssapalcoRpoRshsETINaNBIk flow components 406 can

type="charl > </l ayout> -

also reference external object types, which allow actions to be performed on the components
defined in the component application 105. For example, a weMsg type allows a message defined
by a message component 404 to be evaluated —to determine whether mandatory fields have been
supplied, and to be sent to an external system such as the web service 106. A wcData type
allows the size of collections of data entities defined by data components 400 to be determined,

and allows data entities to be deleted. A woScr type allows a presentation component 402 to be

displayed to the user. Similarly, a special dialog external object allows a message to be displayed

' to the user on the user interface system of the device 100. The messag'e components 404 relay

the required data for the input and output of the messages of the application 105. The
corresponding data componenfs 400 coordinate the storage of the data in memory of the device
100 for subsequent presentation on the user interface system by the presentation components 402.
The workflow componentg 406 coordinate the transfer of data between the data 400,
presentation 402, and message 404 components. The workflow components 406 are written as a

series of instructions, such as but not limited to ECMAScript, which is described above.

The above described component based application 105 architecture can result in

_component applications 105 in which the user-interface of the device 100 and the definition of

the data are decoupled. This decoupling allows for modification of any component 400, 402,
404, 406 in the component application 105 while facilitating insubstantial changes to other

components 400, 402, 404, 406 in the application 105, and thus can facilitate maintenance of the
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<l ayout type:"flomr> 5<l abel nane="1blPassword"
val ue="Password "/> <edit nane=' edPassmord".
type="pwd"/> </l ayout> <button name="btnLogin"
| abel

com@@@gﬁpplg%p%@m b(}@qcéq@mg)@pé@@&uqh@@gmqlatmg of the component applications

par an=' ' edUser Nane. val ue"/> 10</ button> </I| ayout >
105 oy e devise KUk Scr name="scrDel i very" title=""Pl ease

provi de delivery information" paran¥"User> <| ayout

type="verticar> 15<l ayout type="flow'> <| abel )

name="1b1Street" value="Street: 7> <edit name="street
Desigiiddy £i ¢ Beenitdctaet * type="char”/> </l ayout>

Figure 6 illustrates the overall designer tool 116 structure for designing component
applications 105. The designer tool 116 interface (UI 202 and display 206 — see Figure 2) is
primarily a user facing module 601 collection of graphical and text editors 600, viewers 602 and
wizards 604. The large majority of external interactions are accomplished through one or more of
these editors 600, with the developer/user, using a system of drag and drop editing and wizard
driven elaboration. The secondary and non-user facing system interface is that of the “Backend”,
whereby the tool 116 connects to and digests datasource 106 services such as Web Services and
SQL Databases. As described above, the tool 116 can be built on the Eclipse platform, whereby
the user interface system components can be such as but not limited to components of editors
600, viewers 602, dialogs (not shown) and wizards 604, which are plug-in modules 601 that
extend Eclipse classes and utilize the Eclipse framework, for example.
The tool 116 has a UI Layer 606 composed mainly of the editors 600 and viewers 602.

The layer 606 has access to an extensive widget set and graphics library known as the Standard
Widget Toolkit (SWT), for Eclipse. The UI layer 606 mpdules 601 can also make use of a
hi'gher~leve1 toolkit called JFace that contains standard viewer classes such as lists, trees and
tables and an action framework used to add commands to menus and toolbars. The tool 116 can

also use a Graphical Editing Framework (GEF) to implement diagramming editors such as the

Workflow Editor 702 and the Relationship Editor 704 (see Figure 7). The UI layer 606 modules
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<l ayout type="flow'> 20<| abel ngne:"lbICiFy" o

valﬁe:"Ci¥y:7> <edit nane="city mappi ng=' User.city

type="char7> </l ayout> <l ayout type="flow'> <l abe

nane="| b] Post al Code" val ue="Post al codg:7> 25§ed|tl ‘
601 ﬁg@ﬁogggq M%glewqufﬁ@ﬁ "design ppEst afhéretey@?r-ﬁo@dﬂa%m 5 both a view

</l ayout > <l ayout type="flow'> <l abel nane="Ibl Phone

and g gppfEollereDeip morlels 198 td GirtprasmethPPpamielent state of the application 105 and
mappi ng="User . phone" type="phone"/> 30</I?yout>
are wajpdgronted iy ples=datd malist 1sVerlgeb tmﬂﬁ:ill%ké%&ure.e The separation of the

val uer="Date of delivery: 7> <edit nanme="dat
layetsyq06 =6 Pateefspresentation specific information in the various views and provides for
multiple Ul modules 601 (e.g. editors 600 and Vie’wers 602) to respond to data model 68,610

chariges.

The tool 116 data models 608,610 can be based on the Eclipse Modeling Framework
(EMF). EMF is a framework and code generation facility. The framework provides model 608,
610 change notification, persistence support and an efficient reflective API for manipulating
EMF objects generically. The code generation facility is used to generate the model 608, 610

implementation and create adapters to connect the model layer 612 with the user interface system

modules 601 of the UI layer 606.

A tool 116 service layer 614 provides facilities for the Ul layer 606 such as validation,
localization, generation, build and deployment. The tool 116 can make use of the Eclipse
extension point mechanism to load additional plug-ins for two types of services: backend
connectors 616 and device skins 61 8. The backend connector 616 defines an Eclipse extension
point to provide for the tool 1 16<to communicate with or otherwise obtain information about
different backend data sources 106, in order to obtain the message format of the selected data
source 106. At runtime the tool 116 reads the plug-in registry to add contributed backend

extensions to the set of backend connectors 616, such as but not limited to connectors for Web
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</l ayout > 35</| ayout > <nenu> <item nanme="sendOr der
| abel =" Send Order> <action pbl ock="ahSendCOr der"
par am=" User 7> </itenr 40</ nmenu> </ wcScr> <wcScr
nanme="scrOrderStatus" title="Order status”

Serviggp-drhe derige pkin 51 & dafjmstan tBefipseexemtion abint pedlRRFthE @50t 116 to emulate
<l ayout type="flow'> 45<| abel nane="1blSpeci al r

- diffeyenit dewit SO0 (st Figursl phgrumandaes tdd 1pesualiivemped Tegistry to add

val ue="(c) Ordeaspeci al "/ > </l ayout > <| ayout |
contiilyypedsifih @xlesions to the set of device skins 618, such as but not limited to skins for a

generic BlackBerry TM or other device 100. As shown, the tool 116 communijcates with
backend data sources 106 and UDDI repositories 114 and registries 112. These external systems

106, 112, 114 may nof be part of the tool 116 but are shown for completeness.

Referring to Figure 6, the UI Layer 606 is comprised of the set of editors 600, viewers
602, wizards 604 and dialogs (not shown). The Ul Layer 606 uses the Model-View-Controller
(MVC) pattern where each UI module 601 is both a View and a Controller. Ul Layer modules
601 interact with the data models 608,610 with some related control logic as defined by the MVC
pattern. The editors 600 are modules 601 that do not commit model 608,610 changes until the
user of the tool 116 chooses to "Save" them. An example of an editor 600 is the Script Editor 706
(see Figure 7), further descﬁbed below. Viewers 602 are modules 601 that commit their changes
to the model 608,612 immediately when the user makes them. An example of a viewer 602 is the

Navigator (Project View) 802 (see Figure 8). Wizards 604 are modules 601 that are step-driven

. by a series of one or more dialogs, wherein each dialog gathers certain information from the user

of the tool 116 via the user interface system 202 (see Figure 2). No changes are applied to the

design time model 608 using the wizards 604 until the user of the tool 116 selects a confirmation
button like a "Finish". It is recognised in the example plug-in design tool 116 environment,
modules 610 can extend two types of interfaces: Eeclipse extension points and extension point

interfaces. Extension points declare a unique package or plug-in already defined in the system as
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<l abel nanme='"1Dbl Conf Nunber" val ue="Confirmation
nunber : 7> 50<| abel nane="1 bl Conf Nunber Mapped"
‘value="(c)Orderill.orderStatus. conf Nunber/> </1| ayout >
<l ayout type="flow'> <l abel nanme="1blStatus"

the enlay paiat'fSr Binggonal sxBBbmIvel. amaditor 60, 1\8izatd M perféct. Extension point
val ue="@x derfl order St atus. status7> </| ayout> <| ayout

interfaygesotv tbaon] &1 @luedefina i swWhiplhGonidatees, val. teskiBaies ahd backend
| ast status update:"/>

616 hna&gdrsname="1 bl Conf Dat eMapped"
S5yal ue="(c)Order[]order Status. datetirne"/> </l ayout >
<separ at od>

Referring again to Figure 6, modules 601 (primarily Editors 600 and Viewers 602) in the
tool 1‘16 are observers of the data models 608,610 and are used to interact or otherwise test and
modify the data models 608,610 of the application (e.g. components 400, 402, 404, 406 — see
Figure 4) in question. When the data model 608,610 changes, the; models 608,610 are notified
and respond by updating the presentation of the application 105. The tool 116 uses the Eclipse

Modeling Framework (EMF), for example, to connect the Eclipse UI framework to the tool 116

-data model 608,610, whereby the modules 601 can use the standard Eclipse interfaces to provide

the information to display and edit an object on the display 206 (see Figure 2). In general, the
EMF framework implements these standard interfaces and adapt calls to these interfaces by
calling on generated adapters that know how to access the data model 608,610 residing in
memory 210. The design time Data Model 608 is the current version of the application 105 in

development and is accessed by the users employing the modules 601to interact with the

associated data of the model 608. Modules 601 can also trigger validation actions on the Design

Time Data Model 608. Modules 601 can also cause some or all of the application 105 to be
generated from the Design Time Data Model 608 resident in memory 210. In general, the Design
Time Data Model 608 accepts a set of commands via the UI 202 (see Figure 2) that affect the
state of the model 608, and in response may generate a set of events. Each module 601 (editor

6>OO and viewer 602) described includes the set of commands and the events that affect the
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</l'ayout > <nenu> | b<i t em nane="conti nue"
i abel =" Conti nue" > <acti on screen="scr Speci al s"/>
</[itemr </ menu> <refresh> 15<nmsg> i nOrder St atus </ nsg>
</refresh> </wcScr> <wcScr nane="scr O dersList”

modutd 01end Brigvi@igh6@r pharisg.' > <l ayout type="vertical">
20<l abel nane="1bl I nstructions” val ue="Sel ect one or

nore order:"/> <choi ce

name="m OrderList” value="(c)Orderldatetine + ' - ' +

( ReQrApg I 15p@es 8bnd TRRGDRGEN PifeDhid MBQ@IIG'@? |r$ﬁr!es'e§¥s' tRe state of an
</l ayout > <nenu> 25<item nane="vi ewOrder" | abel ="Vi ew

apphcgt1g§ &5 development project and interacts with the modules 601 of the UI layer 606 by
notifying modules 601 when the state of the model 608 has changed és well as saving and
loading objects from storage 210. The model’s 608 primary resbonsibility is to define the
applications 105 including such as but not limited to the following items: Data Component 400
Definitions; Global Variable Definitions; Message Component 404 Definitions; Resource
Definitions; Screen Component 402 Definitions; Scripts 406; Style Definitions and Backend data
soufce 106 Mapping Descriptors. The Design Time Data Model 608 responds to commands of
each editor 600, viewer 602. The Design Time Data Model 608 also fires events to modules 601
in response to changes in the model 608, as well as collaborating/communicating with the other
modules 601 (module 601-module 601 interaction) by notifying respective modules 601 when

the data model 608 has changed. The data modél 608 depends on a Resource interface in order to

serialize to and from storage 210.

The following describes the mechanism used by the tool 116 editors 600 and viewers 602
to interact with the data model 608. The EMF.Edit framework is an optional framework provided
by the Eclipse framework. The tool 116 can use the EMF.Edit framework and generated code
(for exmple) as a bridge or coupling 613 between the Eclipse Ul framework and the tool data
model 608. Following the Model-View-Controller pattern, the editors 600 and viewers 602 do

not know about the model 608 directly but rely on interfaces to provide the information needed to
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<action screen="scrO der St atus"
param="m OrderList.selected"/> </itenr </ menu>
</vvCScr> 30<vchI ow> <pbl ock id="chLoggedi n">
. re i cation. aut henti catedUser 1= null;
dmpl%)’ﬁtﬂ%"é% éﬁbﬁb@RWQﬂk"@QﬁLogl n" paranme" User . nane" >
35i f (User. passwor dHash ===
Util.nmd5(scrlLogi medPassword) ) { _
Appl i cation. aut henti cat edUser = User; scrLogin. back();

} Jelgseerpl, Birakagpldiaspleayd{wdrnied 4 TrebO@itedtP)ovidtd and LabelProvider
</ pbl ock> '
interface to query the structure of the tree and get text and icons for each node in the tree
respectively. Table viewers and list viewers work in a similar way but use the structured
ContentProvider and LabelProvider interfaces. Each class in the data model 608 1s a change
notifier, that is, anytime an attribute or reference is changed an event is fired. In EMEF, for
example, a notiﬁcatién observer is called an adapter because not only does it observe state
changes but it can extend the behaviour of the class it is attached to (without subclassing) by
supporting additional interfaces. An adapter Ais,_attached to a model object by an adapter factory.
An adapter factory is asked to adapt an object with an extension of a particular type. The adapter
factory is responsible for creating the adapter or returning an existing one, the model object does
not know about adapting itself. The tool 116 uses EMF to generate a set of adapters for the data
model 608 called item providers. Each item provider is an adapter that implements provider
interfaces to extend the behavipur of the model object so it can be viewed and edited and at the
same time is a notification observer that can pass on state changes to listening views. The tool
116 connects the editors 600 and viewers 602>to the data model 608 by configuring the editors
600 and viewers 602 with one or more EMF.Edit classes, for example. Each EMF.Edit class
supports an Eciipse Ul provider interface. The EMF.Edit class implements an interface call by
delegating to an adapter factory. The adapter factory then returns a generated adapter (an item
provider) that knows how to access the data model 608. When the state of the model 608 changes

the same adapters are used to update the viewers 602 and editors 600.
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<pbl ock'i d="ahSendOrder paran¥"User> Order.orderld =
Util.guld(); Oder.special = .
scr Speci al s. sl Speci al s. sel ected; 45 Order.user = User;
Order.datetine = scrDelivery. date;

O der St at us. conf Nunber = Util. guid();
Order Status. status = "Sent. Pendi ng response.”;

O gae Bllatvite datBaris dhd éxaﬁ%ﬁé’ bR @at can affect other related modules
Order.orderStatus = Order St at us;

601 55@6 ms@@ﬂ' ovc s, P%Agge(do' der I%lvrét B cgefl%i>< ta etc ) has been added

nhRermveSEelcnRe Sgganzu al . desc; Special.delete();
to tht',SQ@[fio%LOn ﬁ%wc BB pentiiemo eg’ -a component has been removed from the application
105; ComponentRenamed - a component has been renamed; NavigationControlChanged - a
button or menu item has been added, removed or had its properties changed on a screen (e.g.
component 402) of the application 105; DataBindingChanged - a data-bound control (ofa
message 404, data 400 and/or presentation 402 component) has been added, removed or had its

properties changed on a screen; ScreenParameterListChanged - a parameter has been added or

removed from one of the screen components 402; FieldMappingChanged — a message level, field

level or prétotype mapping has changed; MessageContainmentChanged - a containment
relationship has changed; MessageF ieldChanged - a message field has been added, removed or
had its properties changed for a message 404 and/or a screen 402component; DataFieldChanged
- adata field has been added, removed or had its properties changed from a message 404, data
400 and/or presentation 402 éomponent; NavigationChanged - a script that may contain
navigation code has changed of a workflow component 406; LocalizedStringChanged - a‘literal
string has been added, removed or changed and ExitCodeChanged - Exit code has been added or

removed from a script of the workflow component 406.

Referring to Figure 7, the distribution of editors 600 in to Eclipse plug-ins (by way of
example only) is shown. Tool editors 600 fall broadly into two categories, such as but not

limited to the categories of: Text Editors 700 implement standard line based editing functionality
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15 presentation 402, and nessage 404 conponents. The
wor kf | ow conponents 406 are witten as a series of
i nstructions, such as but not limted to ECVMAScri pt,
which is described above. The above descri bed
core ebjigploraded abedibule dpphin ¢t inprntiDS aabeiiane etadk. er Headiting domain uses
result in conponent applications 105 in which the

- the adgger-factbertbdod anfadigier tleviagerd@iha Bgmf'rﬁﬁd.dﬁ{ei grélh&ja%@ agflpter class
or

20t he data are decoupl ed. This decoupling all'ows

(an Irndirbvidad bebte® thedRhneHIPPHE Bl tH %@(i) ef%1es HAons ngnd BY using the

t he conponent application 105 while facilitati

commRgHUAsant I onents 40 402,
o e e R B O A SRR o v ot 608 e
b4 tat Lnt enance of the .conponent applications

cha G e P St " R BT ot when the data
nmd&qgﬁogent lications 105 on the device 100. Designer

SOP Changes g lembiroy ergpitwrr@tlgﬁ fhe fsevidereBha Provider tells the Editor
600 2V, rall designer tool 116 structure for designing
00 %@?Fﬁe?%ﬁ@h%% redipeh after adBneamsifivesorgner t ool 116

interface (U 202 and display 206 see Figure 2) is

primarily a user facing nodule 601 collection of

graphical and text editors 600, viewers 602 and

w zards 604. The large majority of externa

i nteractions are acconplished through one or nore of
Script Beger B t ors 600, with the devel oper/user, using a

system of drag and drop editing and w zard 16driven

RSl Ao e SRR 800 DY SE R B s o

interface is that o

- s to and djgests datasqurce 106 services
the o e BON ML d PRl 5 Buigot fieg e e vork g semppBent 406 — sce
i agp¥e, the tool 116 can _be built on the Eclipse
EWSI AP POF Y iih 81815y crsrting Suctippt @nfbsaestdsisd eietedhisowe nses-definable
. . can be such as but not limted to conponents of
in theeprapprgnigmglicaioads sEsanple ¢pmiwgds ¢disblethohmergndditor 706 can
W zards 604, which are plug-in nodul es 601 that
includgeomapddstoch pseutaloasesd anfawiStAipaehith e Js6d WRSE the user saves a
framewor k, for exanple. The tool 116 has a U

scriplafythe afillBatonpes eshvaRdrf: a0t debeme dhtahSicP 088 8 mands of
viewers 602. The layer 606 has access to an extensive
Navigi@ehaR&ld, BHE:195890&6n 08 Y Eﬁ%mcalgnée@?if‘%hggegsaﬁlg Example
input events of the script editor 706 can include events such as but not limited to:
ComponentRemoved whereby if the component (400, 402, 404, 406) removed affects input
parameters to the script or globals used by the script, the script editor 706 prompts the user of the

tool 116 that the modified script is invalid; and ComponentRenamed which has the same interest

as ComponentRemoved. An example interface of the script editor 706 extends the
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W dget Tool kit (SWI), for Eclipse. The U |ayer 606
nodul es 601 can al so nake use of a higher-Ievel

tool kit called JFace that contains standard vi ewer
cl asses such as lists, trees and 20t abl es and an

org.c8lipdeqn cditarsremaistonustl dfehemkelips® ramBesrit Ky ifMHSer@Rg a subclass of the
tool bars. The tool 116 can also use a G aphical

org.deflhdelu 8di - aRRWALKrs BT, OTh RL E TR oo i RHE ARG tion and/or
editors such as the WorkTil ow.Editor 702 and the

SR GAILP PO 9862500 M BeTl o, T B gion o

desi atter ere, each dul e 601 is_photh Vi e
orea GRS P O S e whortaes peffasefinlof s
persistent state of the application 105 and are
i npl emented in the data nodel |ayer 612 the tool 116
architecture. The separation of the layers 606, 612
ScregpB@iforgPdsent ati on specific information in the various
views and provides for 5 multiple U nodules 601 (e.qg.
edThossec@Oitaritd v ewposido B)r fhalitadsp drdistroofdadt @otrbifelo define and
68, 610 changes. The tool 116 data nodel s 608, 610

layingat be shaged asfitifien Belgupsecoib g@é.imw[@ﬂﬁ@\é&fé& components 402 of
(EM-7): EMF is a franmework and code generation

the afpgﬁéakibﬁ Y05 dd36cihil@RBWOLi K 1R VA BES FRUEIcO Q@O(}#%oﬁtlgls for inclusion in
change notification, persistence support and an '
9 ¢ . P . : ot <. '
the ek CirincbS E b K apbec Sltp TR L e PSR ah Bt secion
erate the de 0 10 i npl.enentati on and eat e
232 G B B (52 E e RO b o PP R B et Tl 4o be
interface system nodul es 601 of the U |ayer 606. 15A
editqddyy the 3gedsiYPc Y ayer 614 provides facilities for the
U | ayer 606 such as validation, |ocalization,
generation, build and deploynment. The tool 116 can
make use of the Eclipse extension point nmechanismto
| o&darapledicomaralls glitayid hsthé ecre¢nnalitoy pes caf inskedy t@@siands such as but
backend connectors 616 and devi ce skins 618. The

not RARKERHBEAMTRLEES whikB 168t (18 ShAdhtERlouNSEDSEWheR fleQRveloper changes a
point to provide for the tool 116 to comunicate with

butt«g{a ((::d?ﬁrlaﬁ Y S6mQARhA trfgge%olgcl’njz%c!rz{%tn wﬂtréﬂuk%%%é ]taﬁ% SWdel 608 if

kend data sources order to O

age for of the selected data source 106, At . .
st e R e bathe it BV AR BF Gty EBeey y michm g i

cont,r i but backend exjensions to the set of. backend _
C°m€8ﬁi51 begesrs fefigs{fwgge'ﬁfra GRS 1417 fRogeh @Rab RifSETBs ChangeSeript
for Wb

which is sent when the developer changes a script, this command triggers
NavigationControlChanged of the data model 608 if successful; QueryMessages which is sent
when the developer needs a list of available messages that screen of the application 105 may send

or refresh on, and returns a list of available messages; QueryData which is sent when the
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Servi ces. The device skin 618 defines an Eclipse -
extension point to allow the tool 116 to enul ate
di fferent devices 100 (see Figure 1). At runtinme the
tool 116 reads the plug-in registry to add contri buted
develgpereaséichindi06 ﬁ‘éal]tabl€tqﬂr§1 apiretsgp ogErokskp rrmd gaigms sulishof available
as but not limted to skins for a generic Bl ackberry
data; NedrvigtfrerCoterel Clerng® @ hichss sdndwihen tloentt@ddhat 196 not affect navigation
conmuni cates wi th 5backend data sources 106 and UDD1
(e.g. labplogixt ficldpRaslbbén ardifiedq st DhRBinllChihgsehRK iedenttvhen a
systens 106, 112, 114 may not be part of the tool 116

datat}i)lk{fmg,aﬁﬁ cﬁ ﬁl@co@rﬁﬁﬁid@hgé@§@am3mdmg(% ?Ecy by to

Fi gure 6, e U Layer 606 is conprised of the set of
Scre&z@ah%éer@%@@lzﬁz’gﬁg%gﬁeg%é méMe% @5 Igf sggc%sﬁﬁlld Eyaﬁ'lp?egnc‘lp&tr&%ms of the

63%" oot NG G ?Kg%&%%%rt& AR S Medgage whereby the
nmodul es 601 inpnteract with the data nodels 608,610 wth

screed g Pt AREHOEBRET DI Lphidieeksds sefol et PBRpnetas ppessage the associated
pattern. The editors 600 are nodul es 601 that do not

Screed GRAPPNGHH 87 1se@gtg6fﬂzon@hmﬁ@ésa Bateiobjechdatibe scren ¢dyeponent 402 has
tool 116 chooses to "Save" them An exanple of an

contretiboond B0@ a4 riphe. gSevaripfoviEddhponeROE0() sleee hEndier &sc¥den event of the
further described below. Viewers 602 are nodul es 601

screehR@inp6 T4 02 t D@iporehiegesedBasttBe $dne: iRaek 2608mpdntRemoved,
I medi at el y when the user nakes them An exanpl e of a

ScreéHP@zWet@fQ;gstCﬁaﬁgég’ NN 8aho Ecré sudP0% i€ 8 G&rameter that
Figure 8). Wzards 604 are nD 601 t at are

LEP hgsr bekh Qh%ea RES erg%rh orgxgntot{(ﬁqgus? ghe% ,ﬁéﬁ th'fxt parameter or

ereln eac 8.10 certa In |n or ma

e 16. via t user rface m
Wamzfgad"( BoePingl 555 CPCR% eihgat Bpet apit Palnd tEdkied
gn time nodel 608 using the zards 604 until the
M eSS&géF le@ﬂhﬁwdt%%qm@ifée Sereer flavelpren ek o H b fekgn question i in
like a "Finish". It is recognised in the exanple
use byl thgsqrwnde?m}@nemtcﬂ@ﬂ adlcDemYiddrimeged whodhy te Bi@ndareloper checks
extend two types ofinterfaces: Eclipse extension
to sepofi anty somnals exctehmsindno fei firld(snther Have ehangkd bR 801 the developer
poi nts declare a uni que package or plug-in already
apprélgidteigd in the systemas the entry point for
functlonal extension, e.g. an editor 600, w zard 604
or project. Extension point interfaces allom1the t oo
116 to define its own plugin interfaces, for

ski,ns 618 and backend 616 conn or.s. 5Ref rrin
¢ o Bt e eP e B s SRR ’ﬁfefréj&%?@lpéeépzdﬁ@ 3} the Belipse

V'emers 602) in the tool 116 are observers of the data
framp R W RS &Pé" Grrphice B digpande 3 HESrder e elndbyogulinates the

test and npdlfy the data nodel s 608, 610 of the
creatigypindéatpashii¢aiiog. of sowpoaeitigons00 thea@2, st 40D gomps@ats as well as

Figure 4) in question. When the data nodel 608, 610
the intearg@n dfhiee created/sn G dGsteaiefimiobhd (a@d assadiafedsendtfinitions)

by updating the presentation of the application 105.

The tool 116 uses the Eclipse
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10 Modeling Framework (EMF), for exanple, to connect
the Eclipse U franmework to the tool 116 data node
608, 610, whereby the nodul es 601 can use the standard
Eclipse interfaces to provide the information to
affecipg 9&asfasa¢fdate‘ammmneou@ joéte applitdiend0Spl ay 206 (see
Figure 2). In general, the EMF framework inplenments
these standard interfaces and adapt calls to these
interfaces by calling on generated adapters that know
Datadwot Dlgaccess t he data nodel 608,610 residing in 15
menory 210. The design tine Data Model 608 is the :
CUTHeEdba MBS Vm‘lsqgsptoﬁﬁbﬁpf&l fa@ﬁl{tétfbg tﬂ'eoések £ ﬁ%e\{ 1(125%;] create and

and is accessed by the users enp

ol kRS b B33P atgﬁ%ﬁ FX R T

a Model 608 Modul es 601 can
possi§ s5fin FB2 8 éspe 74 gtoemmess e danticatom O nombeiding the
4 ene ates fromthe Design Tinme Data Mdel 608 resident
eveloper{haabtste §dit pPageRemapnent RO Pelds grd PODPIitive Mdat Bata objects can
Model 608 accepts a set of commands via the UT 202
be Cr?aé%fbfrmng;erra@hzyvy plokityrping edistingBate tobjeets@f bhdvd amtied dB0on
and in response nmay generate a set of events. Each
mappegiub B 6Hge (obgHctson nldganemypbesey 4@02) descri bed
i ncludes the set of conmmands and the events that
affect the nodule 601 and data nodel 608 pairing.
Referring to Figures 6 and 4, the Design Tinme Data
Mogkedm 50&, tion 1
PO IR ESRRLS e 59 ﬂles({d'ﬂ gdl?)g 7&?\?%%{)%111%@ dmfnesg%ﬁ]fh as but

devel opnent project and interac

not hH{qtg.HE(t? #gRe?X?{TFzggs ?(:hé% n&gzi'%]& ﬂ%%gglglg% E\ﬁ]gi? %r ghgloves a field from
« Do MO iy Rty b Gismero st are g ACh deg dfthe dace odel 608 if

- a Ilcatlons 105 including such as but not limted to

succelsgfgl Lot sl saPersvhichis seaomartbn tevidpeDbifikna ditenbject definition
A obal Variable Definitions; Message Conponent 404

to an pistorml {tp drsappReatour 18) Defai atij ¢t ,onsh aSerteen]iGed e Thlendar or
402 Definitions; Scripts 406; Style Definitions mad

ContBackandbjdet) thildnaoardceigid DMntha@g%@zrdf@ﬁ@aaﬁa mU&@I 608 if
Design Tinme Data Model 608 responds to commands. of

succeB@uh editor 600, viewer 602. The Design Tine Data
Model 608 also fires events to nodules 601 in response
to changes in the nodel 608, as well as
coIIaborating/connunicating with the other nodul es 601

601- o ion) by notifying
r €3 peé’? Ry u?ﬁ)"&ﬂf‘ eog ﬂ?aed%at%\ff{% %ﬁé c@fuingluls &‘é?nt%@{?hrﬁé@lt not limited to:
C cha@ggd The data nodel 608 depends on a Resource
ompopeiegeed Hhsiegsithe ssreps slev ¢lapsrivser of thedodlrldm shaskagesee if the
210. The foll ow ng describes the nechani sm used
objechihat fas reprived ¥6is edited tethe Gfessaps thiceple ptEPZing @r containment, then the
interact with the datai nodel 608. The EM-. Edit
develbparmenediusi the fiBldopbhtainal if 3MBMDE IR0 Q8 IRYCINSonentRenamed
Ecl i pse franework. The tool 116 can use the EMF. Edit
framewor k and generated code 20 (for exnple) as a
bri dge or coupling 613 between the Eclipse U
framework and the tool data rmdel 608. Follow ng the
Model - Vi ew- Control l er pattern, the editors 600 and
vi ewers 602 do not know about the nodel 608 directly
but rely on interfaces to provide the information
needed to display and edit the data in the nodel 608.
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In general, for exanple a tree viewer uses a
TreeCont ent Provi der and Label Provider interface to
query the structure of the tree and get text and icons
for each node in the tree respectively. Table viewers
has theyeend iptstesyisawsiospmoekRemoeedsi m | ar way but use the
structured ContentProvider and Label Provi der '
interfaces. Each class in the data nodel 608 is a
change not fier, that is, anytinme an attribute or
r &h X LRANE irt& LB INARM AR, EYRIN 708 Sxlchi S el:fgps%Mi:.b e using the
exanple, a notification observer Is caﬁle an a%%p?er
GEF (i ‘net [ g rve state,chan but |
RAEIEI B! ;FEQ{%I ﬁ?@t?odrhmg 3 eecr%ﬁ%lgré gnq.({)r linggglfc?té%%tldfata

can extend e be aviour o _ R
oty YO8 o B RO R B b

.an adapter factory. An adapter factory is asked to
date d g s R ariat S PP lime B P SN afieo P ploueateiates
e. The adapter factory is responsible for creating

, typ dap
compopigs gH@eEBRlicgHoR 89Ur ni ng an exi sting one, the node

obj ect does not know about adapting itself. The too
116 uses EMF to generate a set of adapters for the
data nodel 608 called item providers. Each item
provider is an adapter that inplenents provider
15interfaces to extend the behavi our of the node

JMb%ag@E@ﬁk7SQ it can be viewed and edited and at the sane

time 1s a notification observer that can pass on state

' i ' . The. tool .116 t h
g%}%{}gfsga%gegktgﬁ% E%E)r%sel% 501;( 121061(11%2% 2 atteausmggg s %{Yg l%@ '(60 create
and m(gdr?ﬂff r#ﬁ?er I E}%ec%g%n?tgérgggéggggg%ag g‘;xg\;h{g\([mﬁ)r 1?1@2% gie\énq\gtgg Egtggonents 404

cl ss.suQPorts an Eclipse U provider interface. The
of the gphicginn [02) Jdg mesines ferigacrarovigesdps te develpperly create and edit
20del egating to an adapter factory. The adapter
compopgirpfis§ageh it aresentis and geivefiate theddeirhé daaanuick€ D06 (in relation to
provider) that knows how to access the data nodel 608.
the dewiteeH)0) HEnest mibesagds daheéndtodiehoth 8 ueHaagessct e s SaNRI1 as
adapters are used to update the viewers 602 and

subscriddinbafygurBMcribe notificatidi gnds Q\M&Qagﬁ%ﬁﬁﬁ fis 80P created by
exanpl e conmands that can affect other relate nodul es

_ protot)??%lget%fistitng ‘?nésg-agleééﬁegye té%%latﬁ%éﬂ%géheﬁ &gg—gegd é%r%{ﬁ%g gp (%g %gtta sources

Screen, Data een a
| [ . nponent Renoved -a conponent has

106 su e%kwﬁgﬁﬂ%@d%&ggﬁgghe application 5 105;
Conmponent Renamed - a conponent has been renaned;
Navi gati onCont rol Changed - a button or nenu item has
been added, renoved or had its properties changed on a

> qaangandsshpidrie hy throRyssege ¢diter Apbtdnciatiuda cd@biands such as

Dat aBi ndi ngChanged - a data-bound control (of a

but notngseale: 4@ entat BicAlGy1a ol saenPr BSERE abicdh A Qds or removes field
conponent) has been added, renoved or had its.

from aproperti es changed on a screen;
Ser eenPar anet er Li st Changed - a paraneter has been
added or 10 renoved from one of the screen conmponents
402; Fi el dvapp ngChanged - a nessage |level, field
| evel or prototype mappi ng has changed,;
MessageCont ai nment Changed - a contai nnent rel ationship
has changed; MessageFi el dChanged - a nessage field has
been added, renoved or had its properties changed for
a nessage 404 and/or a screen 402conponent;
Dat aFi el dChanged - a data field has been added,
renmoved or had its properties changed froma nessage
404, data 15 400 and/or presentati on 402 conponent;
Navi gati on Changed - a script that may contain
navi gati on code has changed of a workfl ow conponent
406; LocalizedStringChanged - a literal string has
been added, renoved or changed and ExaCodeChanged -
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20Referring to Figure 7, the distribution of editors
600 in to Eclipse plug -ins (by way of exanple only)
is shown. Tool editors 600 fall broadly into two
categories, such as but not limted to the categories
MESSEE IFRESSEe GogrRe Nt M npixempitt ingttemeiats df thiemeeskeas editor 712 can
. .editing functionality and G aphical Editing Franmework
nclydeepgniswick oy Buizol lithiat tprGuigtecanrcedidd wpaesy the séCibveloper
to draw objects. A GEE Editor 701 in the context of
(usertdfdh¢ ivol 110) 6havan tcamatifh medsapakiat ihes ABSage SRS r@t%t;lp\%s or
known in the art. The user can drop nodes (entltles

contdinolmsthaen @alovtd,eh@nthe Vi nedWas
(rel ationshi ps) between them fgp g@g ég’?o(?’%ggge%’k%ﬁ“ the same

interélebd D8mbhR R R
Y cod}g ngng%ﬂj{oﬁg& cagggyé%lent P Zé’fggﬁ nf(ﬁ lzfoi?re(eé}éj@vemper (user

[ c sed that.th edltors 600 an
of hGIBL FoPhesibio k% 1 BRI BREnbd Sl Rhsai oy iserniionphang ediced,
ned | the.c nponents 400, 402, 404, 406 s wel | as
then B b Ty RE 1 RESPobsenbiHe hess ot he
dd%ﬁf i nitions betmeen t he conponents (e.g. data-data,
sddegritasereemediivdbagngaimibeseapping. dat a, dat a- nessage)
as further discussed below It is recognised that the
10 viewers 602 and editors 600 can be any conbi nati on
of text based and/or graphi cal based nodul es 601, as

de&n epahplEditérducs 0B e doeden Bdit:07086RQ1AE grg%ﬁlﬁsé\@@gltorg thing the
decoupling, the editor 600 does not know about

GEF thaatiamadel T60& A1 1€ G&Lrﬁma@@ %&&%&t% ag%r grﬁ)l f?c%tlon ofh message

U provider interface (of Eclipse

eI d
B R N eaﬁeqp%sﬁﬁa}#” ELLGH aF e

creat&ﬁﬂn@&tﬁ’ed Fr%ssa%)?( aﬁgcttnﬁmg.?r&&ufso&ga? qi ng%tg %e @%&%{)Ifu?aru?n 105.

CbntentPrOV|der Label Provi der. The EMF provi der
obj ect adapts UI calls by delegating to a generated

EljggggéﬁggébienPrOV|der) that knows how to access the
0L 2608. 20 hi general, the editor 600
creates a conmand to change the nDdeI 608 so that the
C H%twg@rlsﬁ@w lsditemtinie reshoouiglh famnfacifici®inAfle (5ROLF HBAWMD) 16 to create
The editor 600 can be configured with an EM-
and modify the command code (e.g. ECMA Script) in the workflow components 406 of the
application 105. The workflow editor 702 defines the screen-to-screen transitions that form the

core of the visual part of the component application 105. Screens and transitions between screens

due to user/script events are rendered visually.

Example commands editable by the workflow editor 702 can include commands such as
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core object called an editing domain that nmaintains a
command stack. The editing domain uses the adapter
factory to find an adapter that can create the

but ngfr)fég %ggtof @18 r%%saévﬁ% ad a C | agsgeicggaa %)Vtéigtrsrtgﬁlg%/éfd screens to

sekm%% hb¥ ﬁglng t he connand stack Furt her, using the

PrpREhey 2ihanafdinga ngw sereemisl the weRltlovs déiesy S50gtsartdch 5 sent when
change notifiers. Because the ItenProvider is a

the dﬁ%ﬁl?WF WAt griisbpkwseipirio el o a peyesf avigaiihe aventteQuekay drrivingMessages
nodel 608 changes. The ItenProvider in turn notifies

“whigqhhe syt gthien re. deThlep@rwaritdelisttof kdspotideandsehige o (in€0&ng ﬂdt1ﬁcat10ns) on
PropertySheet to refresh after a change notification.

which @8y spteefthah Gtiont)l dd ComponeAN@hiSH id fht RHEd GF db%l@ber wants to add a
constrained text editor for witing the commands (e. g.

new siadASEkEREY 0i0cribh® tAPRLHGRY @8t dden ?915@19? %ﬁl%tsm tﬁéj\?fgrlél%w this

but not limted to the workfl ow conponen

cormﬁérgil'thg &s R gﬁ V\%M%’M oF HEMa Smggleﬁ%t@gn AUl n gg‘ﬁzgngeNawgatwn

be res ricte ere It I's not user |na

. I t 105. Ex | d bl
BT AR e B I e

., .as. not. Iim SaveScrlpt whi ch is used when
N aw?‘%mgz’@’f‘gegé\f&e ‘Saat%’(’f’l‘) t6 8L SUGESSabl i cati on 105.
SaveScrlpt can trigger the data nodel 608 commands of
NakrraRRle Biruceisntsed the wedkiflowead8or 70f@ndngedt aedts such as but not
Exi t CodeChanged, if successful. Exanple input events
limites tog ﬁ'gmggmr@&er%ed ovhetD§ tiramoikfiohudtecleparnuser 9t 68 116) checks to
but not limted to: Conponent Renobved whereby if the

see itthepanpgatent #Q0vork03w b4t (SR, s@pVedivald I@I‘é&sﬁgé)nﬁgﬁ the Workflow

20 paraneters to the script or globals used byt

i t
updafég gt}seﬂg_ 13_}/6 H{lﬁtar?gc{l%ngiaﬁggflﬂﬁ w1¥12§?f%@ gh d%ﬁh{?lgfl ug(%‘zpég%mt}&named

WNE. (8] T € to C StO
R s R T
se ui .editors

work%g%v o elcg,ggen ! tﬁt%vrz% ﬂ(%vhh gp%agqsgﬁgvgéqaf ﬁ’ﬁém‘r 1p<ev69ame of the component;
i a subcl ass of the org.ecli
Navz%quapggg{rg@taé&ec{ wharehy be Aroelpiow tpeclonss (usyl@f the tool 116) checks to see

... coordinated the creation and/or nodification of
if theskorkBow myst ppdat és ylemmwiithd haonga4io6 pasdnpche ndsred shasgk) if for
as the inter-relation of the created/ nodified script

exampld €bttianghasbher adiiss ockh adreth i00PEBETISy, Bfentth@view is updated to show
application 105. 5 Screen Editor 708 The screen

the a@diabDity $08nd\® nh@SRORSIL 8n iRk sERGh-|Jchat PR
t he t ool 1%6 Fb %eflne ang a§|ng oﬁt thégg%%%%ﬁre§nggiWhmﬁby

the WAL Hé\%%ﬂjgggia’?&echg Po%? ] f(% cks )ﬁ)%l? SCI'GEI’II gpgr&rrﬂe{ |111st has

corrponents e app |ca |on asso

change zfgld%{at ﬁmie%r? ¥sa1n%§]e \Evgr ﬂg)\eNVIth%g t}}eo geveloperc Lcl)pndta{e(s) ltt?e £18\£/ of any

navigation involving that screen; NavigationChanged whereby the workflow developer (user of
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10 the screen conponents 402 can be dropped onto a
form canvas (not shown) in the editor section 232 of
the display (see Figure 206) Control properties

RO N -

screen editor 708 can include commands such as but 15
Pafseﬁé{‘e therpt Al pakesBoy penseranegrdalfsite theiveevs and EritGodd{ghanged whereby

dat a nodel 608) when the devel oper changes a button
the waskilow develdties (wenwfithel toot il Yehsckiay bgaf aroa@ontinidlaChange

of the data nodel 608 if successful MenultenChange
addedgrodvedsthse piitmhésw ishepddeded ellett thlkangesy. aARBRAmpIE @krface of the

this command triggers Navigat onControl Changed of the
screetiadd@toNTIbedx t&08 ot d.cchiy S @S thhsiusHBANOE B IR LiMIE Gl S

sent when the devel oper changes a script, this comand

triggers 20 Navi ga onControl Changed of the data node

608 if successful; QueryMessages which is sent when

hﬂwéggIgﬁmghggﬁEhpqggar§giist of avail abl e messages that

on 105 may send or refresh on,
a returns | ist.of avail abl e nessages; QueryData
o i BB efropABhisTrw dblrabb G neadss iserpEhterol 16 0 create
avai | abl e data objects to bind controls to, and

and 1pgqifir the stugtyzed dgfinifon fanghige ade c.g. XML) in the inter-related message 404
NonNavi gat i onCont r ol Change which is sent when a

and degind Glotomyieaentd oéthenppliakibe ¢ 05 NAie gatdageld4dte ratidnalipleditor creates
text field) has been nodified; and DataBi ndi ngChange '

- and adlits cdlatichshipn between Messhxt @diniidinBigs Bes acdBNe €dmpoRksts 400. These

command triggers DataBindi ngChanged and 5 _
mappitgLaRPaRaNe Ditd Cohthanead 2fpobiatidahasnas! 508 ééI) Ehgrdevice 100

successful . Exanple input events of the screen e
when- I neh: epngent s;.but..not. Limted to:
et R R Re 2 S B b Rt oty bgecen ca
I 6) checks ta see if the conponent .is a . )
400 0GB A R RRLT e o B i Bpafrarcoh b §asdion ge resident i
th dfor navi%Ptign,,a Dat a obj ect 'that the screen .
© GABFABRERT 489 Wik xoHY fatesnarpingtiefipiton (stalies Where tlee dpta object
wor kf | ow conponent 406) that handles a screen event of
definitppn(9)gan be samds Enkina drtmddage ConPonEIRen direidtahstgedt Hefinition in
sane interest as Conponent Renoved,
the dgierceupPasrd #E0 enil bstetidange dhdmeish esonfReSCINaes: vice versa. A similar
conponent 402 such as if a paraneter that was use has

configeariot bangeenploked ¢ He@DbFRMBANEIEns40R I et®bdi e een 402 and data
adj ust that paraneter or warn the devel oper that those

400 GRRRAERECH RS RS e Q%alogfég?%eﬁlx?ﬁ%gié@&%eqp%t o0&t %lqleacno%epq);nents and the

MessageFi el dCtianged wher eby creen devel oper

A see.if the.field in qguestjonis in 1 se_ by,
data FUBESE aLBBEE ISR b5 StuirciiFed ronenegis g dsgybed below
. _the Screen devel oper checks to see if any controls
1“reﬁﬁ?%“b%ﬁﬁﬂﬁﬁbdﬁﬁ€ﬂWW§FH@§T“Yﬁé@4K&Wé“@ﬁaﬁbed and war ns

the devel oper appropriately. An exanple interface of
the screen editor 708 extends org.eclipsem.editors of
the Eclipse 20franework using the GEF G aphi cal Editor
and/or a VE editor. The tool 116 coordi nates the
creation ancUor nodification of screen definitions in
the (e.g. screen 402) conponeat-s as well as the
inter-relation of the created/ nodified screen
definitions (and associ ated data definitions)
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affecting other associated conponents of the

application 105. Data Editor 710 The data editor 710

is responsible for facilitating the user of the too

116 to create and 5 nodify the structured definition

| dixguatsecosuemdé edigabledvy dheieditoiB4dan mcholrponamtngs 4@ as but not
(and possibly screen 402 and nessage 404 conponents)

limiteifto t M Gpploheatitach EGBntbyhdprtby it adistahewdbu@lod pedssddao the

ability to edit a Data Conponent 400 fields and

relatiPisBRRdibdres . willele Leba FRIs8GHEing Wht BEnFERAl RAnE BiMNcation 105 being
scratch, by prototyping existing Data objects or based

devel@ﬁ‘ecﬁj aliacAghih th r@%ﬁ&%ﬁtéa@e%é@%g AR REESS gguccessful;

nessage conponents 404." 1 npl e conman
' v 1 ta . .edi 710 can,.i.n de co nds
Ouer G B St e R GO ook B R B VR SR TR SQueryData
. . sent en, t he devel oper _adds or renoves a fjeld from .
whict, B3R g e A gl o 58 ot 0% g e gl eseLeveMapping
. Dat aFi el dChanged of the data nodel 608 if successful;
which jsRTiGERIERH AFDHIPST (IADERS 3 BiesBaY loyiplaPeppiRe. duiv edrapend triggers
| inks a data object definition 15to0 an external (to
FieldMogpang pharegeriof theld%) mDdeleh08 bf srtessfalcthaageatdLaed Mapping which is
limted to a Cal endar or Contacts data object, this
sent whemthe dedeldpggetiangbiad fEidabaCaappiag, tbfs cohendattaggadel
608 if successful. Exanple input events of the data

Fiel ®HippHy Chdfz et tﬁé’@it&'gl%d@lv@‘gtﬁs&@&@ﬁﬂ%@ﬁ%eﬁ@tot%ﬁéﬁvhi%ﬁi is sent when
t o: 2§CbnponentReaned wher eby the screen deve

o by SR8 055 TR B e o

oper

r of.ot ypi r.cant aj nnent tE@ th g gjo er can
comiiyt Red ey By ariane Chpiae bt datmotish o0y Bisieeps i and
ted; and onent Renar ned
Chanjagfezfoer?taiennient whicl’??sn?ent when the developer changes a containment relationship

between Data objects, this command triggers MessageContainmentChanged of the data model

. 608 if successful.

Example input events of the editor- 704 can include events such as but not limited to:
ComponentRemoved whereby the developer (user of the tool 116) checks to see if the object
removed was a Message or Data, the relationship mapper deletes any relationships involving the
removed object; ComponentRenamed whereby the developer (user of the tool 116) checks to see
if the renamed object is involved in any mapping relationships, the visual representation of the

mapped object is updated with the new name; MessageFieldChanged whereby the developer
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has the sane interest as in Conponent Renpbved. An
exanple interface of the screen editor 708 extends
org.eclipse.ui.editors using the GEF G aphi cal Edi tor.
The tool 116 coordinates the creation and/or

(userd diertpeldil Phehesks @aeaifBbetissiags omsetnnd ishweseet, ig.thelwdaionship editor,
400) conponents as well as the inter-relation of the

then gpidahedknogiitited irdtt aisdelfreprietdnonion Catd mesoe] Atiedficld in question is
screen/ message definitions) affecting other associ ated

involoedrpan@miping thénhBadgplatecailbae diohe ddRMpSEREE nEM H e warned of
712 The nmessage editor 712 is responsible for

brokénrgghﬁﬂiﬁg%t(ifrigr &REpUS 8T hdshged R:Q{olvg:&)@ aﬁ(PDE[ag;?elg?Zi.]%.ed has the

ify the structured definition |anguage c
j ; 4 of € | ication

samefffelesl i I SR BOTRRNET A B 280 R BB e

to create and edit conponent nessages that are sent to

and arrive fromthe backend data sources 106 (in

relation to 15the device 100). These nessages can

i ol GRED teTfass O e/l B gdp pES-eediptaatijediers using the GEF

subscri be/ noti fy/unsubscri be notification nessages.
Graplisadidger. ddeitpelt ilgregorsinmiesdhe ereaticachnidior prasliftayiph nGmessage/data

exi sting nmessages or by tenplating based on back-end
defingtemg i ths (©f. hbmaghddadin $@U4QB sothPbneniticds vast] AABRY inddtdrelation of the

| DBC/ SQL. 20Exanpl e commands editabl e by the nessage
createdlirodified hiksSpe/ daAcd el Rione ATFEIES o8iéE RssdSiald lcoM@bnents of the

limted to: AddRenoveFi el ds which is sent when the
applid@yel @ger adds or renoves field froma nessage in a

nmessage conmponent 404. Exanpl e input events of the

nmessage editor 712 can include events such as but not

limted to: Conponent Renoved whereby the screen

Locae\{el gL Suser of the tool 116) checks to see if a
. this message definition prototypes or

cont ains_has been renoved, then the view nust be
u pd&eéa‘fah@ﬁfﬁﬁb?ﬁjétﬁf REhEosHen s thaydevelonar to collect all strings that will be

visible to the application 105 end-user (of the device 100) and edit them in one place. The editor
714 also provides for the developer to create multiple resource mappings for each string into

different languages. Example commands editable by the editor 714 can include a command such

. as but not limited to: ChangeLocalizeString which is sent when the developer adds, deletes or

modifies a localized string. An example input event of the editor 714 can include an event such
as but not limited to: LocalizedStringChanged which is used to determine when a string literal
has been changed in the script editor or a label has changed in the screen editor 708. The

Localization Editor 714 can extend the org.eclipse.ui.editors interface by extending an
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5 interest as Conponent. Renoved; and Fi el dMapp
ngChanged whereby the screen devel oper (user of the
tool 116) checks to see if the field napping effects
~ the nmessage definitions being edited, then the Message

EditorBstel oper checks to see if any nessage fields have
been added/renoved/ renaned by the change in the
mappi ng. An exanple interface of the screen editor 708
extends org.eclipse.ui.editors using the GEF

Backefd ¥phbieal Editd:org The tool 116 coordi nates the creation
and/ or nodification of nessage definitions in the

(‘BrbacRERSAGEADD) 6 SREVROME r&l(e%l%er%ﬁé Jel AP between Message
inter-relation of the created/ nodified nessage

ComBLLRCAIR, BLAR90EL 8 A SRRODEI 58 S g 1)

) ditor 702 i esponsij for facilifating the user of

arive 6D 15T TRPRET B er st S b hhihaien o dren Sources 106
ge.%. ECVA Scrigté@in t he wor kf | ow conponents 406 -of

to the {1 Hinse pepReTieh O B%S 2pmi@tiGs AR b dewinmsnt. 7ieddiona énteraction
the screen-to-screen transitions that formthe core of _

with thehdesigh s datrampdgd 608 hes is densohed forafhpr nodtles H01 0§ ng commands and
Screens and transitions between screens ?odue to

eventsuse&ti vegic thie [Raclear@ritisuaizer ¢diod @1 € dollkibsthads with edBnokend Connector 616
commands editable by the workflow editor 702 can

(see Figned ) en&RMKRARES ot tbrd%6 %)Mid&s%r {he R du@Hzdr @ request a
eoi Screens which is sent when the devel oper wants a

e B e e o Py e WA S g Bbases). A
i of {8, IR ufPe BORER I o sl i Pt Ry BE
is sent when the devel oper wants a |list of response
nmessages (including notifications) on 5 which to key
screen transitions, AddCoqgonent whi ch is sent when
t Hsaplgsppuandpeditaglety thelddidornidw cge insdile qepurnge segh as but not
script to the workflow that doesn't already exist in
limitet! e AddCefnponent tich i eamireuien ttheé dryelopeCaltip ament Ackdegk, tfis command
the data nodel 608 if successful; and ChangeNavi gation
triggeWCaipdrsnsiditd vihae dih enddieVedDITehicReIS]; and\SyechPMagadp &hich is sent
_ to the workflow, this comrand triggers

when H%Vd&@lhin&rb%ﬁé@segm%saé@% At et aDsRkeR0Bitd forstClRS Sitdhnple input

10Exanpl e i nput events of the workflow editor 702 can

event%gien%g g(%to%ﬁ?@tcin 131% e%%g%?y%%c%ogs blutg}tgﬁiééedofo Cgmpor(el?é%ermoved

nent Renove ere € Wor vel ope

f the tool 116) checks t ee if the conmponent .is a
wherdhp hé 63510885 é&ffr)O(f &k 8aint [68eRrabs 10 3657 e gIUBREY oy message, the
then the Workfl ow updates itself by deleting al
backepg [Vipupleass RUpSs W rrepples fo e aresdede fprperentRenamed has the same
Component Renanmed wher eby the wor kfl ow devel oper (user
interesif ast(ventos ot tR&7A6Yeds et kies stuge Bieq! GHanp bvbwbenppiientevlspa (user of the

tool 116) validates the message field against what exists on the backend and visually notifies of
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15 wor kf | ow obj ect, then the workflow updates its
visual with the new nane of the conponent;
Navi gat i onCont r ol Changed wher eby the workfl ow
devel oper (user of the tool 116) checks to see if the
any %‘f%@&ﬂl‘?ﬁgs%a@ﬁ&g@@% spurcgs d(p aife acprssqddbiogah dipctisalieth the service
on_the control change, if for exanple a button has
layers dpfiogdlie dackerennd oy ecsssing maydews ek o leep netherk ploecssimvirom
is updated to show the availability of a new
blockiag U dtrpasky. Hodeditn 71 6ladn egewdthc org.cclipse.ui.editors using the GEF
ScreenPar anet er Li st Changed wher eby 20t he wor kf | ow
GraptieaBdiper (user of the tool 116) checks to see if a
screen's paraneter |ist has changed and that screen is
in the workflow, then the devel oper updates the view
of any navigation involving that screen;
Navi gat i onChanged wher eby t he wor kfl ow devel oper (user
Vievdrs e tool 116) checks to see if apossible
navi gati on change has occurred, the devel oper finds

o R N e B B ST Rl s chanees

vel user of the tool 116) checks to see if an =
the dg% ”{‘0‘%@ o ’S%SQSH B%&’ﬁ %&%‘8@%&%&?\? &hem-¢ Relarragi to dieuye &vihp distribution
.updated to reflect this visually. An exanple interface
of Vls\perts ﬁ§2 gelorkcdpserire-ds Pyavaalenample only) is shown. Tool viewers 602 fall
org.eclipse.ui.editors using the GEF G aphical Editor.
broag 4rig dwo PetegoriRe] wth enbitinwt Hadiitedrto #4atgories of: Resource viewers 810 and
nmessage editor 704 is responsible for facilitating the
Graphsel Edifing Rentevalk (ABFf dewesag0e, @ndhpaslidd/art &8t space in which to view
structured definition | anguage code (e.g. XM.) in the

o‘bj ettt Tews@l cah ed:mmag&mﬁ@ andQoAREt gL Rcl4P8hsh NGBLPthem, so as

of the application 105. The nessage/data relationship

o foeehdnQle GERRURS cHcht A hife ~r%ka%>h%?é&%3ﬁe &%I\ggcgﬁ%wggﬁl%ggmponems

Conponents 404 and Dat a npone
t onent 400.is. popul at on
400, 30 8l 5B LR 57 R B ™R St 5 s to orate and

Iication 105. Far exanple, data object definitions
modi R i BBt thosompenenna084de Wb B conpbAeH sesaand modify
.be such that the data object definitions can be
the iptgiepanengips affhe definitens bedrporiba tomPMentsi(e.gedaa-dataydata-screen,
data mappi ng definition (stating where the data object
messdd-ilafht dcommf siptac datadpeestape el fulrihekdis@istdde eltRe SBBEEclipse viewers are -~ -
conmponent 404 to the data object definition in the

moddas 60 chapMRnit cAA{es BNthB@afa8RbAE BDS hilsdol s RSSROB akes one. The
conmponent 404, or vice versa. A simlar configuration

Vievkd6 2eineIRt QY e fad i ﬁtgg g@)?vv‘ﬂﬂjhesggwg g;k%é%rt:ﬁ@ﬂsw%ﬁ g?gg:yapphcation 105

bet ween screen 40 data 4 onents,

: t j ect finiti i s resident in one of the
pros e S S SO EE b RE R I el Bl Pt BRE e vieW (ror exampe);
Tresi/ ent in th%'gther associ ated conponent, as further
2 LeHReCrPHEY BT Bw0P Hat emataie he suntime hebpwewe effhaapplication 105 and the
relationship viewer 804 (see Figure 8). Exanpl e
Scregiphnrtdatidsiiabicevds B Of eat eaii bon réadontaviewndlthrdelationships between a
conmands such as but not limted to AddConponent which
is sent when the user adds a new Data or Message to
the rel ationship diagram w that-he effect of al so
addi ng that conponent to the application 105 being
devel oped, this conmmand triggers Conponent Added.of the
data nodel 608 if successful; 5 QueryMessages which is
sent when the devel oper needs a |ist of Messages to
map; QueryDat a
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which is sent when the devel oper needs a |ist of Data
to map; ChangeMessageleve/ Mappi ng which is sent when
t he devel oper changes a nessage | evel mapping, this

c nd. tr.i s _Fi el dMappi n anged of the data nodel
screc 4R 06 dpd20p ﬁP’EﬂPEjﬁ%WFg@% 4 gﬁ P%ﬁpfﬁmuwcmnﬁs’iach viewer
6 sent when the devel oper changes a field | evel nmapping,

02 cpp Preale SnTaisaSIPR PEgE Arg GOl seNE Kis P Rhd) CHugem e theicwPart

i data nodel 608 if successful; ChangePrototype -which

interfpee afethe Eglinsn platferdenaribp droushangsic( ddtsltsepavs). a
prototype rel ati onship between Data objects, this
command triggers Fiel dMappi ngChanged of the data node

608 if successful; and ChangeGontai nnent which is sent
Navigh@tvi¢ e sdevel oper changes a contai nnent rel ationship

bet ween Data objects, this command triggers

Megsaasqansaion e Ehang nge%;?g} Ban q@ﬁéaﬁﬁg@ﬂt tﬁéeeaz%@ (iioﬁ example) of

successful . Exanpl e I nput events o

Lt Or - 0 inAcC vents. such as but not ..|i.m
ol Bl e R 03 SYER e ol Sl M e 8 e
the tool 116) .checks tq .see if the object renpved was
develpP el B AR T e bR AbROR 0 STy B selrged
.rel ationships involving the 20 renoved object;
applieshiondiie R v fgredreNireigaty 80Re devel oper (user of the
tool 116) checks to see if the renaned object is
i nvol ved in any mapping rel ationships, the visual
representation of the nmapped object is updated with
t Mexanmgphe crameandviysthg efeivel BChandrdutdh@meyndsiech as but not limited to:
devel oper (user of the tool 116) checks to see if the

AddOBBEAGR: WHIOE 8 RAwhen DHES 8B8kpbibnt REAHE] BLth® ISl cBtion 105 project
editor, then field change is reflected in the visua

throubE RNESEREAL bPR ng{i \%ﬁetg?c&ﬁéé Ay .dl(tt shét?sﬁn - ltl’ﬁ%]QOI{nanld tri lggers

question is inv in a mappi ng, changes ar

-Com%o%%k%gado@tﬁg Sétgfrllcg e}/g(l)é) %Lrw nfa 1’11[1 gf?f\éﬁ%@%g\é@%g@gchofs sent when a

en nmappl

reqﬁéed X ggg g%%aFieldCh nged, has the 5 sanme interest .
compRye %56)5‘55 Y GEXHRG B ATk BE PRV IRRIOR Coet e Bagcaspmand triggers
Messages. An exanple interface of the editor 704
Compapesifigaovnrdpidbe fiys madel 6 if snasessdilngd Repar@BEomponent which is sent
G aphical Editor. The tool 116 coordinates the creation
whengnehnaponmids faneated by solectivesis apthé datigatae thinkdrimasd tripgehe
(e.g. nmessage/ data 404/ 400) conponents as well as the
CompantegiRen@héd e ahtatheicl 003 gat@dismmdi fi ed nessage/ dat a
definitions affecting other associated conponents of
the application 105. Localization Editor 714

or exXxa

Example input events of the viewer 802 can include events such as but not limited to:
ComponentAdded for when a component is added, the navigator 802 refreshes its view of the

project application 105 and ComponentRemoved has the same interest as Componentddded.

- 48-



10

15

20

The localization editor 714 provides for the devel oper
to collect all strings that will be 15visible to the
application 105 end-user (of the device 100) and edit
themi.n ope place. The editor 714 also provides for
Examplf Bl lages Gp S1e 0wt @ oD E et F Sirrbe sradpicntgads B
each string into different |anguages Exanpl e commands
org.echpfictiaBlews gy topsian by istloelagsing ergreclipwslwdEevwes egizamn & esweteNavigator,
as but not limted to: ChangeLocalizeString which is
by exagmi¢ fonkterEdlipec tlemetwoper adds, deletes or nodifies a
| ocalized string. An exanple input event of the editor
714 can include an event such 20as but not limted to:
Local i zedSt r 1 ngChanged which is used to determ ne when
Scree@D8th Rel@iohidig Vadwdapsbeen changed in the script editor
or a I abel has changed in the screen editor 708. The

Logad é.rgé}xp].b% v@u @04 }%o‘bxcfe@ Btk %Qﬂekt};ﬂ:@ to vigxlkv r;dée éer%ationships between

org.eclipse.ui.editors interface by ‘exten

. EditorPart. Ba nd Visualizer Editor, 716, . Th ackend
« aivel o e Fialion FRA RO R liRah Hiog 500 PHal HoTas PGB b De read-
bet ween Message 5 Conponents 404 and the backend data
only a3, fyeoRUrUEES. (RS ER {imedata ogpjritayied by the agsopfgdrsrepy 404 and Data
that drive the conponents 404. The editor 716 al so
400 cosprapieties Fpior reafl enbiexieveiéh, the varider 8€dvdsernat dgvel@% copumands that
the list of those supported by the application 105 in

.. affect deovdakaopodai 608 f Exaddietinpn events of &e atdwed B0 irhint lnde events such as

design time data nodel 608, as is described for other
but ndllighilee $o. GRS AR 6O NFBRNE c R The YN Ser (RCLbVBE tod1N€6) checks to
Backend Vi sualizer editor 716 coll aborates with th

e
see if BRESBPENLRRISGATs § 56relR4626: BhAWS Blpoddif tﬁ@@g@efbg)ter Temoves

Connector 616 provides for the visualizer to reque

f
o S P SO TR veir
e T b 0 e S B 80 4 PR

.editor 716 can include commands such as but not 15
and is) UFFRIEEPREE 0 KedEBwerotidnthenthieamesofidhp pomprient iapdated and
devel oper adds a new nmessage, this conmand triggers
Compenersberentedddedebyfthe Heveltmen(usooe th6 68! il  6)shedmgs bed if the
and Specifi Mapp ng which is sent when the devel oper
DataRinding atve lvas BSs &g €02 and/os Phectiod ohgokeaitsl tidas@ caatiitBopen, then
106. Exanpl ei nput events of the editor 716 can include

any n&Y MtfonSMeN aR U cBittednlihd Vil IR ghd &épl@ﬂ@@%@@ﬂ%ﬁf@)’)? & he viewer 804
wher eby the devel oper (user of the tool 116) checks to

can extf&fl é%.e&l%e%@.%?&? ﬂgink ﬁle%@?%ﬁ%%ﬁb&ltﬂ@i?or, but as a “read-only” editor

View.

Testing/Preview Viewer 806
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20 backend visualizer adjusts its mappings for that
nmessage Conponent Renaned has the sanme interest as
Conmponent Renoved; and NbssageFieIdChanged wher eby t he

deye user of t 00 |idates t nessage
AT PR DSt I @i bt R e Gre By on 105
_ |f|es of broken mappi ngs. Backend data_sources

Omsﬂ?[@%thﬁrdé‘“a‘e:&%% b Aroehs APRREET 2041 T SoFEENHO- CHreigEer 806

_ | ayers. CEtlonaIIy, background processing nmay be used

mtera%t@ Wkté'eﬁéw tfieragst 6E2ekthagevicsintst otkispyligmretd seetuthat a collection
The Editor 716 can extend the org.eclipse.ui.editors

of skiypluggng re n@ERz <@ faphiccaluEded devicesl 00 thausitiG@Data Model 610 that
Referring to Figures 6 and 8, viewers 602 are nodul es

model6 @He jirbpdrtieoa statt bEhe eahaNgEsppliatidne 08 aha@ tHEIokR! grB0iheASata Model
soon as the devel oper nakes them Referring to Figure

608 tht probRIcHing thd hdid f@)@ tHIeQan‘ﬁﬁat\éH ) [c%u@rp 205 BudhQis E&Hak Pi2&al elements
plug-ins (by way of exanple on I's shown.

exist fl LRI ARG ALLy BE 0R6L Hid Bl 1 o catogor! es, such as
not Timtedto t e catgories of: Resource viewers
810 and G aphical Editing Franmework (GEF) viewers 808,
whi ch provide an edit space in which to view objects.
TEE user n Vi ew nodes éﬁntltles) and connecti ons
fempneadh igyey I et ferometnd 900 spshqwnifer deyeloping ihe #pplication 105
deflne the content and inter-relationships of the XM,
having eeinprca? 409e4¢h 16 natht desariton XPGxed 404 strupoged defnition language
Figure 4). It is recognised that the viewers 602 are
and cargpuheniod(reatasaing arsoded of idetfictibhd. dns re@pghaededt individe!
conmponent s 400, 402, 404,406 s well as to create and

compdrgisfapoidoe, 4onf frciarend anGir6sQhg iR g&fdnthd F@Bige environment RE
bet ween t he conponents (e.g data-data, data-screen,

of the MRS Y60 it Qre réﬁﬁﬁrﬁd;@ﬁfi‘: da%&@rcﬁ@@@&?}he%t@?ﬁctl%eg& constructing

di scussed bel ow. The Ecl |pse vi ewers are nodu

the ap%oE@attloﬁqw h ‘c‘igﬁlﬁagés cglxoché e%ts%ge% 8@4 a2 evecf?%e%s%z through

ser es one I ewers “1'NC U

ows a archical view of th
mtefagéa b 7 e ra%d?& é@? i Bocf @%efr%ﬁow APBHSIpStaLe of the
di.spl ay 206 gsee Figure 2) realized by atree view
applicatigf- tong offihs seqeg A PpEpBEn) R e clgpBl Y dhrough interaction
~_enulates the runtime behaviour of the application 105
with thadate e dSco e MV Beege Repring orfemgsionioferdaBlbutded 6 calacted for the
be a read-only view of the relationships between a
applicatiore @05 BB el 90vefofladstiAL th GRFRAGENSofithadefRiRorRMARA on the
to the respective screens. Each viewer 602 can create

mappRig u@%ﬁﬁﬁ‘tﬁir@ NORQ Bnphdte gk &ﬁhﬂf)c&%ﬁts Who MbEUG, War@ 3bsembled 908 into
i npl enent the | ViewPart interface of the EClipse

&wzmglahkgq@g usual ly through a selected default
uper-cl ass.

Although the disclosure herein has been drawn to one or more exemplary systems and
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5Navi gator viewer 802 The Navigator 802 provides the
devel oper with a hierarchical tree view (for exanple)
of all the project applications 105, folders and files

methdﬂstrﬂﬁl})%léﬁ&ﬁ%ﬂ% gpﬁﬁ 1 5Bl Y Qggﬁlgeﬁ ﬁ?l 2 ran((i: gt[]ch variations

br owse "and nani pul at obj ec

' h the sel ect ed appll ation 105 pr 0j ect
@?%?n‘ﬁ%ﬂs‘cgﬁfa@%téa%%or 405 T Sxamble, ghaHgY §MHomHE st ECMASCript
are 10§ iV gﬁmer 802 can include commands such as but not
Lf mit ed T8RRI E%’I]&ﬁsin aier {#HBeages and bnguaghonrianthewy be used to define
onent is added to the application 105 project
ComP(Pﬂ’e&b@P g2ty Fheriopsed Bd Xwsitaydtudrscopintesat guages coiiDbe used in place of
shown), this command triggers Conponent Added of the
ECMiApeitiotie|ox@0Blei Fushiscetbsf sthyctReMaveGasm ngnkeddhinh StST. described
. sent when a 15 conponent is renoved by deleting it
abover gmitdiedsanh gabwmot DX to RBYUrcet
Conmponent Renoved of the data nodegn%§- gﬂq?%ﬁ%&@%ggﬁﬁﬁ'XSDszd
XHTad. RenaneConponent which i s sent when a conponent is
renaned by selecting it in the navigator, this command
triggers Conponent Renaned of the data nodel 608 if
successful . 20Exanpl e i nput events of the viewer 802
can include events such as but not limted to:
Conpor zent Added for when a conponent is added, the
navi gat or 802 refreshes its view of the project
application 105 and Conponent Renoved has the sane
I nterest as Conponent Added Exanple interfaces for the
navi gator viewer 802 is such that the viewer 802
extends the org.eclipse.ui.views extension by
sub-cl assing org. eclipse.0 views. navi gat or. Resour ceNav
gator, by exanple for the Eclipse framework. 5Screen
Dat a Rel ati onship Viewer 804 The Screen/ Dat a
vi ewer 804 provides for the devel oper to view the
rel ati onshi ps between a given screen definition and
the Data definition that is bound to it. The interface
can be read-only and is constructed fromdesign tine
data contributed by the associated Screen 404 and Data
400 conponents. For a read only viewer 804, the viewer
804 does not have any commands that |o affect the data
nodel 608. Exanple input events -of the viewer 804 can
i ncl ude events such as but not limted to:
Conponent Renoved whereby the devel oper (user of the
tool 116) checks to see if the conponent renoved is a
Screen 402 or Data 400 conponent, the devel oper
renoves any relationships with the renoved conponent;
Dat aBi ndi ngChanged whereby the devel oper (user of the
tool 116) cheeks to see if the conponent is a Screen
402 or a Data 400 conponent 15and is currently open in
the viewer 804, then the name of the conponent is
updat ed and Conponent Renaned whereby the devel oper
(user of the tool 116) checks to sec if the
Dat aBi ndi ng i nvol ves a Screen 402 and/or Data 400
conmponents that are currently open, then any new
rel ati onshi ps are depicted in the view of the display

206 (see Figure 2). The viewer 804
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can extend org.eclipse.ui.editors using the GEE
Graphical Editor, but as a "read-only" editor 20vi ew.
Testing/ Previ ew Vi ewer 806 The Testing/ Previ ew
viewer 806 enul ates the runtine behavior of the
application 105 outside of the device 100 (on the

desi gner's conputer 201 -- see Figure 2). The viewer
806 interacts with: the Skin Manager 618 of the
service |ayer 614 (see Figure 6) such that a
@aimsction of skin plug- ns are managed for the

enmul at ed device 100 the Runtine Data Mddel 610 that 5

nodel s the properties an te of thee ated

hppl iAnaaplipitenesian Sﬁ%%ﬂ%k@@ﬁd?vw'ma % aepicatian (105)

dofidured R Fifitating ComBivaldation dfein dlébfroﬁiﬂﬂdbﬁb@d 00) over a network
[ ' as what visual el ene

[, 105 i .
OB 4R sovge RHE Podia s btene-5akRt B fes Tefat Iéied
dripticatios cdmpigingda plaratipt df deiBdl@ interadtiogmofponetts @00 4029 404,
4007 ORRUERTH ect g i AU E RIS Fe tetupi oyt teast
drengesigel message npginating fmﬂﬁtheﬂptaes;mm the systear jopwpriging:

i )
Icgﬁ'p (r)aﬁﬁé'% rﬂg%% 6?8& B%Q%Wg%ﬁﬁ%ttegg@cp h?rq of H%gﬁurallt?/ of interacting
mes s aapEwopents Heoualvinierastiem it eﬂmommﬁ 61y tf@&t@m}@es a

100 taé%.steﬁt%tét%ﬁmé%ﬁer&ragmc%h& @tﬁieaa%&p@néﬁa@h@m%f cdn%nem

net wor . I'n constructing t appl i cation 105
def | nn@lv@%m@ﬁsqméieé@w&cm @m@sw@on a stypctured Alefipition 'anguage for

devel apgrg %Qﬁ’eésagéwmaﬂe%ltm @tn@é?stt bﬁ@ rebeivBd Fi@salRt a
nodel 608, the ggrow a persistent

st at ea%efCOf’ﬂE‘%Hﬁl(?QHtf‘Pr&?“efﬂq ?ﬁgf"?ﬁﬂ?”%'h'gt'%‘is g&econd

secgr&hncmpd RE ﬂtedp?llﬂrﬁlétg gf/mtemmndg 26rhpbientd @Fough irkér@EtidnOith the

W t e t a, node SSa m I n or nat |

ot e e o e e D0 eI o B £ RGBT BaRge A defning

105 | &n adibaidiesl p&Embo by teesdlisht applicatioh ireregporae ad therat tdast one
defi. n| ions based on the mapping information. Once

he
corrplrSP%Eﬁe PREAEPEhent s 400, 402, 404, 406 are
assendbackedd onnettor HBhfor aglpttingdbeé schelr@hasat shvisglintetiace and

d' SC' f%?’ F’Jo@ndm?%ﬁﬁe&%ﬁg 98m|owoq% {Re P REmIAYaSed service
mterface to the first module, the first module generating the message descriptors
in the message format based on the provided message definition of the selected
schema-based service interface;
wherein the first and second components developed respectively by the first and

second modules are included in the plurality of interacting components as the developed

client application for subsequent translation into an executable form for execution in the

runtime environment.

2. The system of claim 1, wherein each of the modules (601) further comprise a

command means for accessing and changing the state of the data model (608, 610).

3. The system of claim 1 or claim 2, wherein the data model (608, 610) contains

elements selected from: component definitions; global variable definitions; message
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nmet hods, many variations will be apparent to those

know edgeable in the field, and such variations are
within the scope of the application. For exanple,

al t hough XML and a subset of ECMAScript are used in

t he exanpl es provi ded, other |anguages and | anguage
variants may be used to define conponent applications.
The proposed E4X standard scripting |anguages could be
used in place of 5 ECVASeript, for exanple. Further,
wrmpeperddefinitiansetesawee ApTNiaRs] seRANgEPOneMlefindians; scripts; style

dEARIB6M 8Ad aﬁgzé.ﬁgdss?dmptda@wﬂ@d&u%au@é but not linmted
to Resource scription Framework (RDF), XSLT, and

XHTM.. Cains 1. An application design system (116)
:ﬁ.or grefe@ygxpinrtg CRirG 2] WRérem ldagBdrie0dT trﬁelnl%alule@qmbhgug mffécted by
or litatin an el ectroni c _de
e avar 1RGP oottt 810 Fhieie St e crpgeridmeans.
havi ng a schena- based service interface, the client
ppl i atl L0 I .
?ntef@ktlnﬁnﬁ%np bRen ph%quq:gbﬁ%&fgﬁhéﬁggybggﬁb 8%?@?9
dditors{60Q)emsiongiewrrsg602)nt i me envi ronnent of the
el ectronic device at | east one received nessage

originating fromthe data source, the system
&onprThsi sygtemeoffdaim 5, whereinghe swdles 019 ereeseiactadgran: a screen

rﬁb&tﬁé acc%lﬁ’%@ﬁ‘l& aneggh%e%éﬂlﬂ’é atWorktow Mb&I& rh@&ag? 88% data

onponent s through rnteraction wth a data model

remyn%*?mmowm Me%d Yaralizerneqrule; pdecalisation module; @ gerit editor
ROk GRESHY GRS, adRYLARPEREN relaliéndhiy Hibd@e Eraaitvigation

i ncl udi ng message descriptors expressed in a
BP{4Yi®t ured definition | anguage for defining a message
format of the at |east one received nessage; a second

duI (60 f.or ene t|n I es instructjaons
fheSamh A AERe BrmBE g tharan §e spphidslBPripe. 404
mammwmcsed fasro:udzita (400 sareth (402 ridsshde (404); andodedfiow (406).
the series of instructions witten in a scripting

| anguage for defining an action to be perfornmed by the
8| i entheagyptentaitdlaim 7, wheedpiba cemimant imeaas id ssdesteddnm:

ﬁwggr% %?gdd?ﬁgsg‘r?eq&;th@wnponents to the application (105); means for removing
one of the components from the application; means for renaming a component; means
for changing or adding a navigation control of a screen element of the screen
component; means for changing or adding a data binding of a data-bound control;
means for changing or adding a parameter list of one of the components; means for
changing or adding a field mapping; means for changing or adding a containment
relationship; means for changing or adding a message field for the message or the
screen component of the application; means for changing or adding a data field of the
message, data or presentation component of the application; means for changing or
adding a navigation code of a script; means for changing or adding a literal string; and

means for changing or adding an exit of a script of the workflow component.

9. The system of any one of claims 1 to 8 further comprising the data model (608,
610) and the modules (601) being decoupled for controlling the application of the state
changes to the data model such that the system comprises a model layer (612) having
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a backend connector (616) for selecting the

schema- based service interface and for providing a
nessage definition of the sel ected schenma-based

service interface to the first nodule, the first

nodul e generating the nessage descriptors in the

nmessage format based on the provi ded nessage

definition of the selected schena-based serV|ce

i nterface; wherein the first and seco

te %ﬁ%‘ér‘i@?ﬂega’t?e@/ 55 pierfacesysiem; '@@ryfﬁ%) heyieg mer"%‘fd%?d"he model
18R% @BGbIEPRUhE Esatliterfatel systeph lbyert he plurality of

i nteracting conponents as the devel oped client
application for subsequent translation into an

fxec Ultr'@lblyetefrmf o 17, @X@eintth@first motlle (60:|f)1tsi ddapted to create and

envi ron ) sten1of C wher ei.n_each

S eRESTTE RS peieen i HoREN Hestiptt S et Bt ok ofiddate
detecteaicioms sienspgermdmpoaerys (MP4) hed sdredrecapfipanbets 4@2). nodel
(608, 610). 3. The systemof claim1l or claim2,
wherein the data nodel (608, 610) contains el enents

el eoch méthod don deyelnpiog erdient @pplivatiorn(195) eAnfipiered jerfaciliating
(%) rhlmlédtlgﬁ' of alEectidfc devitaR P08 gerd?ﬁét\rlbbm (Qﬁﬁ’m{heasé’é{é SSurce

Initions; screen component efinitions;
0§} havinefa memerb@sechssﬁjvlﬁ@mrfegedb@, ékqnpﬁml@aw qonwrlalae &

ﬁ&’r‘éﬁt?%f mdl@rdu-arlhﬁte%éﬁﬁ%&r%on%h@' (D ’40W4eh06)%r gré&@3bing in a
one of the nodul es is affected by an event

wWeiTe eeyiangsnt ¢fdne 9|ﬁ§trcdm qisvg%@éieaem reeqmd message originating

ﬁ&ﬁﬁ@&a@a&&r&&%&ﬁ@iﬁ&ﬂ@orﬂﬁ@ﬁg the%tepyw system of any
one of clains

O orordeserns B CPBBRIeRL AING Pl e aa S Corppnenis ghrough

syst eintefdctioh dithna datavhede? (608! B€0) el prasdes @Qdersistert state of the
sel ected fr

S nodul e, ata nmodul e: a
o5 dgEM AR 4R er e B ne are o ARy koo messece
r el atdesndgpton expebster ina MCﬂumdiieﬁhﬂiumldnleagerfoddéﬁainga message
| 0cal fog Ao I PondteB Gl heedigtor modul e; a testing

g ST een Fel'at nshlp nmodul e; and a
naV| mnecmlngadiehes of nﬂstruthmssystsemmf camppnentef te piralitysf
1to
are Slg é%@tﬂgg @érﬁgé#‘?\hﬁﬂ%?ﬁ@ﬁ%édﬁ%%th tﬁ% i%tixq’r(?oddel QT%GQenes of
( 404) instatetionsowtittangnva (seiming larguags for §9f§tlmfb@0t@né¢ P@ Performed
wher epynb Qﬁerﬁ gpﬁ&aﬁomﬁ 38spohse &%la?gagﬁorferr@&lv&ﬁﬁ@éagg Fand
addi ng one onents to application (1
rreanssq1%ﬁt'“9 &Wﬁ@a&ﬁée%*ﬁer’l"ﬁ%"&ﬂ?ﬁ@ B PEOVidingra MRgsage definition

appl i grahé Sdlect8® EHeniabasks @éﬁlc@%téﬁ&%ﬁ@%&%&img mﬂﬁ@QeﬁéPétlon of
changi ng or addi ng a navigation control of a scre

el enelhe TFSSegRdLSCHRIEr iR HifypResoe f%@@hgaﬁeSP"éh%Hljﬁ?ﬂfeoqeﬁnmon
addi n@h@emah@d&velubeagwsmfan@sé@inacbmpaﬂbrﬁ@arbrmludemmm plurality

efgr ? hg?éz Iggnq I&Eg eﬁ\g?ﬁ%ﬂ ﬁnF%ﬁ agBIHJ'a Igr gﬁﬂgspglfientt Ii]rgnsla’(ion

imegogn ébggcutaiemrmef for egdvakign iNGhe runadxdletmgurmnwmt ai nment
rel ati onshi p; neans for changing or addi ng a nessage
field for the nessage or the screen conponent of the
aazxpl i Tlag method wéalaisn 1 bfurtbbracrgiprigingrtheastdp ntacedsingarnid elaiging
o 118 o8 388noR huob1 (LRREN Alrhghomponent of the
17 ca nmeans changi'ng or addi ng a navi gation
code of a script; neans for changing or adding a
hgter ‘ﬂ]e ﬁEfHerwf CIQH?1 VStaaéimf V\F\B%ﬂgfh@giafg m84y| é&ﬁ} 8410) contains
exit of ScCri 0 he mor | ow conponent .
glegesth %fecaﬁﬁvr%éiatﬁcqsmnﬁ@t dff pigorss: © ﬁ'ﬁ@f'a@eﬁ*ﬁ?m%qrﬁg
the data nodel (608, 610) and the nodul es (601) being
decoupl ed for controlling thg%appllcatlon of the state
changes to the data nodel such that the system
conprises a nodel |ayer (612) having



the data nodel and a user interface system | ayer (606)
havi ng the nodul es, the nodel |ayer coupled to the
user interface systemlayer. 10. The system of claim
7, wherein the first nodule (601) is adapted to create
and edit relationshi ps between data conponent el enents
and el enents of conponents sel ected from nessage
conmponents (404) and screen conponents (402). 11. A
met hod for devel oping a client application (105)
raessRDe oereprest definitions;regdures defnitons: senepd goppongnt definitions;
s%h?t%t §t98'd@ﬂrﬁk?dﬁ'scﬁno(A%lnfﬂ&ﬁ:rlﬁoﬁe&fW&té dogte Wi th a
data’ source (106) having a schema-based service
interface, the client application conprising a

ﬁ ur aafﬁetmretaéd bmhlw Buakthdritb@bagiig the stapaairecting til¢t§éheration of

for oces in.a Vi ronnmen

{65 depritogs cien s nalirade: Bomitas e m?é’eﬂégg.fv@amrrﬁ%%oa@% tothe
é@mrgariat i ng fromthe data source, the nethod
conprising the steps of: generating a first conponent
of the plurality of interacting conponents through
1§t erdetmethodvot dnya:ndaif elaimxd®l to(1@8D8heréihGhe tienatiogoment ptibs

S t ' ;
ﬁstRJ %rlns rréenﬁiﬂhe %ﬂ’ﬂitﬁ) 8 are Ipngale one&{ bﬁﬁ@%ul%s?{?‘é)?ﬂg?;gs%émteﬁace
ssteor (1p6brchze ma@ﬂ%@@tedﬁfm&m sditars (GPOpandierf viewars (02).
| anguage for defining a nmessage format of the at | east
one received nessage; M%eneratin a series of

16st rthemethed ef claimsths whereioip 66 & (R00) andvigrais{PP2)are f

S PRSI NP FEPRBANIE: S ddis Ridalle! NERESS el rRGUUN; tahlvdr"(\‘ﬁ)w module;
data nodel, the series of instructions witten

3 Wﬁﬁgerﬁj‘dldé’F?gr@li’é}E“?f*‘b‘? maglyleif brekane weyaliger Atigs @ localization

Realier IEsipbaditohMmoalilk ealtesiiPhb8@é, i Odth Bnd S&BEM ffatiohshi@odule;
| east one recei ved message; and selecting the

QR ARIIAICBRMGIEyi ce i nterface and providing a nessage
definition of the selected schena based service

terface for SSIStI LN rat n of th
ssalf® qelbad e ?'B'r@e' cﬁ% S {lrﬂgs ? r(?ll £ CBQE%’&E’”&%(A‘(OR 402,
H®&% 406)card séliected ifrom; dath ¢4@0)nscrden (d@?behem@ef(#@@t arahwlorkflow
@ﬁﬁgnd conponents are included in the plurality of
3racting conponents as the devel oped client
application for subsequent translation into an
ecu r < addi
B8 DB 0Ty SR A8 RIS & L8 ;s o o
ﬂ:@mpmpgnmS tcHbe gpeligation; seraevrg eng efiite edrapaiients framethe application;
goaf cc;nh}ﬁ; %ﬁf' ?héﬂ@qﬁ;’ or(aﬁgi?’lg a@i‘a%ah@d Ehtrdl S @E?ébqu element of
13 T cl/arm

[aim 12, wherein t

H‘&tS&rQ?Bd?@mPPG@B chgnging ebmdangw% det?é\mmgsofeeqa&:Pwdfqoam'

Q@ér@nr@%@&ﬁﬁ@h pafdnhdib lisPBSone B eadomhb@B] dhanging or adding a
definitions; nessage conponent definitions; resource

fiele mappingnhanging QB R %@ﬁrﬁ&ﬂ@ﬁ'ﬁ”’&@? felRtipRR changing,eradding a
frle¥tyedrld for ﬂwb@rﬂé‘ssa@é’ld' th@pEresy c@lﬁwenpbfahs aﬂihchtl'tﬂ-‘l eledrging or

RS R dpiagiIL B PR RO AR Bh PR Bl RRen o the apolihton:
dlﬁngmgtdr@zﬂSmbya r@mgetkﬁﬂctodecdf afstditf changihy omatidiey déiteeal string; and

oA S Poding SGinet B4 ST RERe Y808 £BRIHRRY, , The
devel opnent of the instructions and the definitions

%e 'Wﬁ%g;ah%siﬁnyoﬁ@gf%a%sqﬂﬁws @%.Hﬁr@rddat%%a%gg ,610)

dul'es selecté rome
an‘dﬂf@rmwl&ﬁe@@ )(26© 2§coupted. formentralingibe applicatian af the state changes
wherein the editors (600) and viewers (602) are
selected from a screen nodulg; a data nodule; a
message nodul e; a workfl ow nodul e; a nessage and data
rel ati onshi p nodul e; a backend visualizer nodule; a
| ocal i zation nodule; a script editor nodule; a testing
nodul e, a data and screen relationship nodule; and a
navi gati on nodul e.




17. The method of any one of clains 11 to 16, wherein

t he conponents (400, 402, 404, 406) are selected from
data (400); screen (402); message (404); and workfl ow
(406). 18. The nethod of claim 17, wherein the

command is selected from adding one of the conponents

to the application; renoving one of the conponents

fromthe application; renam ng a conponent; changi ng

or adding a navigation control of a screen el enent of .

te the dada medelchapseidnterfagshaystfinh Gl 16) cearlisag aanagigt layer (612) having

thé B&tahdef ﬁe_@a,oa ahPH GerGRBEEQ syseRPBEMB0E) hadiflg tHtmadules,
araneter list of one of the corponents; changi ng or

thRiEoAs! laver FeyRlethigibs Hepr interiangisHgleBY a¥fidi ng a

cont ai nnment rel ati onshi p; changi ng or addi ng a nessage

field for th SS r the screen conponent of  the

2! ETO R AT, 1 er SAPTR G 21aR & CBrelg A Fing

reRSSRNDs bdttednWatpsexnkat dlemerttd apd alenienafof tbraponents selected
[ication; changing or adding a navigation code of a

f@d@? F‘Sf?agér?a%’f’ﬂif‘qg?”‘gafd?%"%“‘?‘ig‘teaﬁsm string; and

changi ng or adding an exit of a script of the workfl ow

npo, f  an j .
46 o orntaoAR O TERP <R e FE S AkaEn 6% bl s
dobpbpentrvdthdies ointdre @xpressesidnarstruitturey defieitierplahguageiand agfecond
t t . . .

APPSO ETETERY SRy LBl God e o) Abfonens peractng

faeproagssinganerseaeRitie rUNtiBEENViBAenh At deviai 0PHihatara seceived

oS h&idtd \Rde (165DvePRUERNBK (82 TR WoRHutdr BRoghRA gkod’uéiy er

coupled to the user interface systemlayer. 20. The

$REIMSHY90f cl ai m 17 further conprising the step of

Cr eats pgingiiél reslddold W@ edigaohpRsiRg PEogesh We@hmeatslexecutable on
onent el enents aﬁqéelenents conpo ts s Iec%ed
t

co f

(PP GRPiralerERS ECRSALHIS) oY SBF BEHREGRB D P amPlementing the
ety bPanydredf amings 0ttec20.f or devel opi ng an application
(105) having a first conponent with descriptors
expressed in a structured definition | anguage and a
22 c oAl nobiig coremunieatjone sledce E90pcaprisag thé application design system
j ruct i on he J.ndiwvi dual conponents interacting
@35}%F%¥8§%§%E&H§§§8383 on a runtinme environnent of a
device (100) that are received froma data source

£3:00) p B8 AicHRINYRHekindrt Ofstem LBRRASHPY bRFall) AU
product conpri si ng: a coﬁput r ‘readabl e nedi um
caomipunisitiogs gedegsdiiP@meecondingrie cleiteédt abl e on t he
application design system (116) of any one of clains 1
to 10 for inplenenting the method of any one of clains
11 to 20. 22. A nobile comrunications device (100)
conprising the application design system (116) of any
one of claims 1 to 10. 23. A conmuni cati ons network
system conprising a plurality of nobile comunications
devi ces (100) according to claim 22.

-56 -



