A Forns Devel opnent Pl atform Technical Field The
present invention concerns a fornms devel opnent
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Invention Forns are found in nearly all comrercial web
applications to enable userlsysten1|nteract|on The
process of creatlng fornB i ncl udes four main tasks:
managenment, conte 9%? As part of the
nmanagenent task, °é?1§I eye' ?'E:t% [%Ments are
col | ated and connunlcated to a project teamfor

| Mdchlcal®i&lgot ypi ng and subsequent devel opment wor k.
Typically, this area is filled by a business driver
who is required to understand and refine user

I ETHél presamn tisveintidno canchingha fopvie |devalorment tpladforh fiaxsdsvéloping
do to a project team for devel opnent. The project

| eader of the project teamreceives the high |evel
contract and translates the requirenments into |ogica
nmostkguad of edlavérgionand furt her specifies the
presentation style and functional |ogic for each

rTD,Qd{,lng are P0G RY H}faeaﬁf’ﬁpédcrﬂn%‘élél% éﬁﬁﬁﬁ%ﬂ&‘@ﬁ@ eﬁéU@JxééF %étem

% are conmmuni ca @1[ ! ‘T% %
. nipeegian Abe Bf?c%ﬁ'?&fﬂ?a‘é"%’ﬁ"sdg?}‘éqeéﬁ e 265, soBmert
i nghRENdtyei amd 1Gg. SAprmdest tisufiapagerhent nags, ogrnerab form

nr%élﬁgl'nggtsl g%s %olﬁ?e%u hd yconﬂtﬂ'&at@@' fat gnEt"éfe@t’ t§JrrPV¥br initial

re-usabi | |, .and
nODTQfQ?XB!F%?F‘é ﬁqum deee! °P§GMW§ pr'ce?v “i'%e'@ﬁt'? ﬁ'% dBy 3
f i pusinegy iver whdlisasquired to dridenstand angrafiue desdl requiremends into a
d eﬁ‘@{ I?%ngé}ilrae%ﬁtdfpggﬂ gtgh d g\bﬁijéb?{egﬁl ff)lod’eq@loprﬁé}ﬁ;gfhb Phopdi
e ot teo prSet {44, (REBYT S idh BUPLGmTEs 5p fadates the
Preg@iements N@tlo f logitals motilles airt contantse s ath Viunthgr i spteeifesa ttisl
ggpsrés%%rcéﬁoA ggLel andafuﬁn&l'&')ﬁgl qéag?d B ﬁ&@\dME@ulé Qe aRd bﬁélf l:éflons

using rmattributes,
fdrews mawmgmiqtﬂdegreat ¥ osumumsgtéd !B web é’ﬁﬂgréerﬁ?'oft@ﬂ‘c
defmip@meRREsH &ndite ades idgvelopetrseibdical prmgreaitationy
graphically arranging the forns according to a

predet erm ned process flow, wherein the deanh nodul es
o B precessdeufiereciEam IPipblersinaiing 18e%RepecyTiknhigh giaintenance,

desdvgdevBibpinat, Rhitedir®usbaity, BN dTRomtrbtlan ) separatianrat duties.
5 separ ate functions, and designed attributes, forns and

3 the projects are stored as separate entities.
Summary of the Invention

In a first preferred aspect, there is provided a forms development platform for
developing forms, comprising: ,

an attribute design module to graphically design reusable form attributes from a
selection of predetermined fields, the attributes having integrated business logic;

a form design module to graphically design reusable forms using the form
attributes, the forms having integrated business logic; and

a project design module to design reusable projects by graphically arranging the

forms according to a predetermined process flow;
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and forns may include validation rules for forminput
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fields and dependencies on other fields in the form
The platformmay further co?mprise an attribute library
to store designed attributes, a formlibrary to store
desi gned forns or, a project ry to store desj d
or B e SRa0R ARy TS Pl Yrmieagt Plosr <up bl e
r etigsigawd theodttrickésd, domael and projebls taesssephterindiong raod designed
fo fs@tstored DesdBhrdief dpfifBsTRY furt her

gﬁr{bﬁggﬁgm\ggrdj@akﬁﬁsenﬁﬂg toe\ea |datlesa form The
form may be val i dated agai nst open standards, for
eXBuFQiHees lbgdiee cYiBiinet autbiar dbsigoed XHdhutes and) foros may irdatied

a| n e

ndast.op 1) %Pf%t 'i?u#ﬁt’ Mﬁé%at@‘?é b&ri\/qe?nrt]% 4.3 W@pﬂg%ﬁﬁﬂﬁtﬁ? .

ormlctswgtﬂﬁemné@wsmp h?ré's@tdsmtm @8 I nternal validation
poI|C|es nay be stored in a validation policy

RSB ohf SPGBl Sre ikl o oRhG AR

( Jaf_éﬁy libraty do %ibratdﬁ%@f‘m’ rfmsns pea lrrme@témae/do ﬁ*@readea'é%eéil PERifSES-
vi A'd\ém@&e%'ﬁy? AhdRlgh GitkiiedNallo® réteval of dasiged @iibutss derms or

C user interface devel opment. The platform may
ep'g ?t§gqrraol§§gaastfﬁ1§%fatform may be accessi bl e using

a web browser, for exanple, Mcrosoft Internet

aﬂ@ﬁlﬁferﬁ ha&'ﬁhﬁ&%ﬁph&% \@idlbn er%‘xheb@ lvél@a@%f foal. Thameal,
form e|Et es are stor

selPgere Jf §¥e&n@a@ﬂ AReR YIRS ﬁegaan?pg Wé"g%eﬁ g for
t r ¥fshen®, betalitated againgtinterpabbusingssmolicighpfchbysinegsk h@f@%d

d U\Hh@ﬁuoﬁ 'b%hcﬁ’&vﬁnh@ Richde ma-tnﬁﬁéﬂm& hatd &sheckEh@r Bs‘xﬁhélw m

F el et S8 P PoT g DL PRIl PO RIS %

syfatilitate mysabiitya central i sed system Advant ageously,
busi ness users are able to test and evaluate the forns

to_ensure they conform usi ne
c e BTD oY DErHRPELT™ B FUBEeer R S 2L 1B,
meylatioemnndyste: presented boe develerelr vl sadeskiop applicativdi ty etk a

f 0&. %h@él%er%t&#ac@@&’eﬂipﬂmeh‘tserS an Qut-of -Office
nls to allow users to indicate an out-of-office

st at us and specify route re-direction or alternative
acTheofistforr nfzg eseAechisee The piEtbovmby berscdessilje using a web

Se@r&&&?%ﬁe@ﬂ?b“ Mic%@&f?mterr& Efﬂldr&%{ 'mfé\i%f% Itlé?ng@{o} @\Q’bemg
server-based, form definition files are stored directly on %e server-snde and
eliminate the need for frequent file transfers between server and client, which is

expected during the developing and testing stages.

The platform may further comprise an approval system to enable forms to be
approved prior to publishing. The approval system may be a centralised system.
Advantageously, business users are able to test and evaluate the forms to ensure
they conform with business objectives in contrast to technical objectives.

The approval system may comprise:
an Inbox to allow access to individual forms associated with certain users;
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Export nodule to allow users to export formdata in
XML or other formats; or an Adm nistration nodule to

and their associated routing processes. The desi gned

formmay be interpreted to yenerate a formor series

of related forns in HIM, Wreless Markup Language
or ot her Iangjag for resgntat o

w1 Dua05p Slestang: CtlpwfrerbiEnara eb BAfe FREF ald ©
megpetifyGbulel e-dinagtion of alefavesagtivnsas t ext fiel ds, password

flg gﬁls%cfhlv Io\g'fcﬂng%b éagrcﬁéb‘iéén@#&eﬁedjey gner nodul e

@éntva at |onab error ﬁ'gf %[;ﬂ dependenci es
{ orirting mpdisip PUAMTOUTE bR PSP £ PTG Ben O e™Eb
desipan fHodul® thidilew Dseys wreeporf frvddia id XMLan ptherfororatsiers sage s
and g(ﬁ'l?l Q(%?&,Cﬂng%é Randd ter mol?éjéo%ﬁ ura?ﬁﬁtahcplrr\ém@ d3PRPms

form eS|gne l'e may al so
spmtme,wasss@tateémwtwesocesaest. on types pag| ng mechani sm
pre-form and post-form processing and form

P e{'fﬁ cietélgx?q%gﬂg';rrg% dt;eolrrltg}gge?escillg ggﬁerﬁg dwdf 8g§élﬁe% gfﬁ'blgt@d fd ém
meip HIYCWirglessaNidriden haﬁﬁuagé (WHE) W@ﬁ@a@g@agﬁ r presentatlon on

depeReRNGVRSE of Serdtif Bfstemid their enconpassed entities.
The project designer nodule nmay al so specify |ist

entities, access control, configurations and
puThe mbda&gmmeci liels svay ingluida input Eelds aupherst texttfiRige, e°ﬁ5§”°"d

prﬁéYdsQa?fn eﬁgggnod for devel oping forms, conprising the
st eps o graphi cal l'y desi gni ng reusabl e form

5Sattributes froma selection of predetermned fields,
t heheakattiibiuteu desigrieavimodyld maygsiecld velidatione sejror ggessage and

g:@?%%?éé%’fo?fﬁgﬁ %rewtmﬁg&rﬁmn‘eﬂrm using the form

ns having i ntegrated business
| ogi c; and designing reusable projects by graphically
ar Trengormg debigne omeBulacmey dipegfyt almalinne dertoer megseges and

p r gegggr?d%néésofgr M&%Lf%ls Neckhitfhis ARG bgdés Qtfithﬁ\ t&efoﬁﬂ tT\‘\!e lFBr'rh QBsigner

rojects are separate
de@P@H‘?eBl‘aYa?lsP |SB%Pdf¥:é'St ?'wv%?s acfion “fpﬁ%v &ﬁgwp é‘&%CEar%!ﬁ“?s P8P g
asariee-iaing pebédsing emd form pergistence. Trepioun dedigner modue may

Pr Qv ded 8, PR deye! oped using the met hod

The project designer module may specify validation, error messages and
dependencies for forms and their encompassed entities. The project designer
module may also specify list entities, access control, configurations and publishing

mechanism.

In a second aspect, there is provided a method for developing forms, comprising
the steps of:

graphically designing reusable form attributes from a selection of predetermined
fields, the attributes having integrated business logic;

graphically designing reusable forms using the form attributes, the forms having
integrated business logic; and

designing reusable projects by graphically arranging the forms according to a
predetermined process flow;
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Brief Description of the Drawi ngs An exanple of the
i nvention will now be described with reference to the

di agram of the platform Figure 2 is a system
interaction diagramof the platform Figure 3Ais a
screenshot of a formdisplay within a Wb browser;

Figure 3B is a . .screenshot of a f ' i LN

wiase e ap oty S AP e ptuy AR 85 SBieBe Bhigh o
At dasighert @ttribatss, domos andhg aroiec’ aresstaiedsescsgpriale@entitishshot  of
the Attribute Designer; Figure 6 is a first screenshot
of the Form Designer; Figure 7 is second screensho
of It B R BP B ProviEED s When BeieiiPd e ot BRP
of ddsbbeffor m Desi gner; Figure 9 is a first screenshot
of the Project Designer; Figure 10 is a second
screenshot of the Project Designer; Figure 11 is a

t hBrief DegerintioniohthedIrawings pr oj ect Designer; Figure 12 is
a hierarchical diagramof a project; Figure 13 is a

system architecture . di 0 ; Maly L& UL Ehd 4
L% bt B Hichuth 3ALABY The B WIR] Bl nd
f | asmoipanying Aiaivings.deYeifBpi ng a form Figure 16 is a

SCEig®8 % s bledk diagrabofampdiatoehi on; and Figure 17 is a
screenghot of a for ' .iption of the
Dréwrﬁ § ﬁya{ﬁnemtiggn dﬁé‘aﬂ#%@% W ﬁ'di scussion are
i nFigurel 84 istapscprenstiotief afomy disriay WiBIA 8 V4P RIRWSEF.i ption of a
S UEif @b BB isCOsbRish oI Teint @ispEithin@ VWAR brbwédte pr esent
i nyention be i npl . . ugh not required,
t h'!égli'rﬁ\‘}ésrﬁ ﬁ%ry?c(ﬁleﬁho oé%ggéh@f&ﬁ%g%qn%gt he general context
of Figurerp ist asecendessireagiotofithstirigele PvigNsuch as program
gﬂ&ﬁ@@iis DRLtGrLXMELEr @R FOYm Befiger ONal ;:_omout er.

erall rogram es routines, prograns,
ch%?‘ﬁ%% é%%?é%%qg%f)er?g%ﬁ%g&th a'fdémgdte#g’getr’ur es, that
peFigwe Bz third sdreanshad oktbe berm Pgsigasfent parti cul ar

abgif i@ §lis SfttdclekRdst offife Hrbjest®esilfie ed in the art will
appreci at e,

coRBIE AR RayseaEBRITGLT Do Hec oeHERGct ng hand held-
deFigwed1 ismathitd ssresogins oftheRrojectiResigner;

Figure 12 is a hierarchical diagram of a project;

Figure 13 is a system architecture diagram of the platform;

Figure 14 is a validation model diagram;

Figure 15 is a process flow diagram for developing a form;

Figure 16 is a screenshot of a web application; and

Figure 17 is a screenshot of a form.

Detailed Description of the Drawings

Figure 1 and the following discussion are intended to provide a brief, general
description of a suitable computing environment in which the present invention may
be implemented. Although not required, the invention will be described in the
general context of computer-executable instructions, such as program modules,
being executed by a personal computer. Generally, program modules include
routines, programs, characters, components, data structures, that perform



m cr opr ocessor - based or programuabl e consuner

el ectronics, network PCs, m niconputers, mainfrane
woaopubenrs, and the |ike. The invention may al 8aT/862005/000093

practiced in distributed conputing environnents where

tasks are performed by renpfe processing devices that

are |inked through a communications network. In a

di stri ed cQ t
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desmt ewisappRefats; thengverdioFimgu regspractieasdwiih othRiecqruter G¥$i#M 0
E%{f%lﬁ'&%ﬁ hr ﬁ\@luélHQCt hRARLHY Gevicks, nCFnuﬂlBi%Eéééaﬁ | %?é!ems

fice and Server
R IS LA G e n?°8?‘f"éeée§%%3[")’s ctusrt Pes,
5 appﬁmdambmters iainhdrh@wopdars, and the dkealThy investiombinay alsel be

bi ggf:t rgaﬁtﬁgut%é) Egeﬁ?uh% leﬂnrgg'nté %LMQQ&SQ?@ %@ﬁ&ﬁv@&i @Y

roj ec ner Att
an (P”Pé?rﬁf?@é%“é’g‘l‘%lce§§‘a U&P%*%QE%I&B"’@&"%@P%"%%%” na
gr aipthbuesd doynplliry qmiraintent, prapres, mealps say foearsted in both local

val i atl Qn he attri butes and forns, page
f18 te meD".fOHS%rg %9{5?%0%3 flows. Validation is

10 | nportant in maintaining the integrity of information
W' k@fbﬁm@ toNaSuréPPbhd af he Platicim Wedompases tiabe Gumeatictallygiistinet

II %ﬁt I ogﬁlﬁ{éﬁ 2@1 dBﬂﬁé %GI a%tda;%)ér\gar b4%h %ﬂ]d%r 26 qsc, léhtlhtglgctlve

user I n
t yﬁwhml Userl Intedace dG Y1) ipliest applvcamruaﬁi'wsswdo p'awq"t 9ssemb'e

vabifatd vidb-baBabfofmaral i dation provi des data | evel
checks, such as data-type checks and |ength checks.

Basi ¢ validation al so includes securi ty checks agaj nst

SQEtudip 2§ grdudes thrgecdssion modples: iPegiey Resignsr R tirikyigRpeigner

ggt %rﬁi F%Gﬁ'p@& néP Q@ts{@cﬁd Aeshabls Ué@f&t& gRphicsly@ssign attribltes
i cation

e waf’%zpwmsﬁaw P8 St o8 Bk opb s

spew frydengfidwsr W@ideticni islisppiéant !nAwéad@mqﬂhe indggriy of infgsmation

20 at %vlftﬁsn??t\n%lbgaﬁﬂkat%ﬁc gpwall blsS@erféguaMRb %Elcbhdma n?emrunpredatable

T
qzl'@gllf)r rsﬁultglg frpg\dwp?l*ggalgv l{Sﬁl‘ lgpLgfi?t? gﬂﬁ{e arcla rt% JHS n Sﬂgyéf
vevauﬂguongbasiwvandatputand craticyi vatidagion; dRgisicrvaigatian cprowdes data
:: {%bée}?ﬁ%ﬁiﬁ anugh g%’ gglt%g?psegéhecl&%d 'Ié’i@ﬂ'\t chlea{%gBBsuﬁ aélltdb@n also
o 2o o AR S St 5 AL oves
25 Cherlcledlagainat preidetidegHaisietss Holicksdoranes sefdlydbe application. The
al Plg{fdrfnhm Qo%rdeé‘gﬁjmw’tﬁe Bt Eﬁ“e&%@pp@ﬁ&tﬁbﬁé’rdﬁb&hfymg
exl'st 1n neX|st [']st o E k% stran C%
ThioTEs AR S<aite PLAGITDEAEEHE 153 B =csesip NBLTE
bagirsber at bdagisteationbrmhis dapictbe irs Figaref 14e dhel dnpuhivalidatips | 99
or re%qglLet%C%'etqlstttﬂmt@ i RIIBD Ve iR Hlal At BhtalndR &FRHaB6h of
30 alphabets and numbers 91, the input length can be either nine characters (NRIC)
or twelve characters (FIN) 92, the digit entered must be validated and checked

15

against alphabets based on a selected algorithm 93, and the NRIC/FIN number
entered must exist in an existing list of eligible registrants 94. The alphanumeric
and length checks 92 are examples of basic validation which can be speciﬁed
35  declaratively or selected from a common repository of implemented validation
functions. On the other hand, the checking of whether the record exists in the user
list constitutes a policy validation as it contains application specific semantics which



functions. On the other hand, the checking of whether

the record exists in the user list constitutes a
woabispg3ezal i dation as it contains application BoEsGR08/000093

semant i cs whi chi ncl udes dat abase | ookup operations. To

support the integration of f@pplication specific policy

validation, the platform 10 allows proprietary

POl P S, Y B 4 M i
pl agekific pdlisy LQidatih] apaiformntOcalibws eroarrﬁﬂarmﬂ@wa thkgsplugged
Valn tﬂ'r%LéN chtbﬂF]ﬁdvg faaj'ebts ¥a O,Ie&"vﬁlgigf%%' fl'ﬁes‘é%ﬁd&ﬂré/ mduémpms

tore
o o s o 5B P ey SRR Pocgeci
5 at bustdmivatisatoretaresutomdticalia tstooau ip @l prajéck specific [repgeitonuandsan

dat a gation policies are graphically
deéebegegfang*eggbﬁ %gﬂbdrueg The XML Schena definition

(XSD) is an XM.-based grammar declaration for
Spgﬂ'ief Vélmltldﬁabtﬂlmé@n&tuﬂaiontpat déth embidatitri. Cglidation policies are
egraafarléga Y dag%qe%nﬂdeéoﬁ@%d qﬂ agaﬁdandgﬁ b(é‘D) NRigA

arative set 0 ru es
10 goXMi1hasRg CIREMAS| dealatayorbfforwc'lr{fmgt @R | SNBYAINtt e@ﬂé"’é{?ﬁi
d aFe?elltlbrﬁsjth@E |aﬂg [@Iem"ehf-‘ ﬁdgﬁesp%‘éa itS XPYRO Ité manamas:p drc @eclaratively
conflj.c andl i an
(i ﬁq?&fy r{ga%F g]gs Wﬂov%dr h%ov%ﬁé tg%f B lﬁb‘l c’:h(eéks and

tructures
andata e’blamqnehslhﬁwbss XeP bépméﬁ i Ws%ﬁ%r@"ﬂiﬁchﬁﬁgl'ﬁgsa gata

eler&i‘ffﬁ{r‘étﬁ reﬂ_gh%lhgyeﬁ{h%fﬁhbhﬂ s whigh) afll@_ﬁs %fﬁhpldﬁtdaﬂagstﬂlﬂtdres and
val i I

15 e etdshls 47 B Plieg, g oot P o, SRR heTERleD uélS

exxﬂarﬁge/dhdagng andt Jegfying PMb.cdats valigieyt withi: faen docpipents, as well

fagl é}}sfeﬁlt iReriddae toCern@@}E kHathe tats @%dhERyeBIN iR tHRY dofrect Fomvit]
fornms for web applications sinply by draw ng fl ow

charts. Each of these itens can be graphically
c oBfubliguR@ dackitates rtheSterediion 20 seoura| ¢ntarprisgdevef jfgrms for web

20 beg;?p\ﬁi;]é? ibris éuﬂ Ig%y GrA3ing Tibw %ﬁiar%aﬁédhbf thggélﬁén@s &fa b@@ﬁdphlaéws
blefs fromthe under LY, &
o PR WD SR o SRR PRyt B
5 St‘éxtibrlzdjtdbetrdatssag:heshleIQ ussrsufend thg @ndéémg @mp!exﬂtm and

cr ness attributes froma sel ection
of S%QIEF‘C #éoﬁ‘# Q ebéé%

( control s. Attribute Designer 22 also
al ows validation, error nessages and dependencies to
25 beRepeny td AgUrésns arfdcar Attribotet Desigeend2tihiised oy a devaldppuip ereate

Th?eugéo?ef bme%g faa@&,t&f frobr{}tar L4t BP $hflo B5mP dork B! Het@tea
ane 52, a d
pr QB%Q'W@@ ?i%é"% Vaﬁ%‘%a@"‘ija’i“f"ﬁﬁgeﬁaﬁ'?é!é ‘?P g?”@?%r‘?g’
h| eﬁearrsm iféraforny i cokirolf wathipranj attibute.0 The lusev ipsgceacic Atributeo
t h ngnaé 25 %c‘f‘d&é L n%§|g%jc%9 rpﬁﬁ@%? \ﬁ&‘( gﬁﬁée ) eli‘BFérJ Yan®i 43ird

ation renders th
30 as g@ngrgqseppr\gS@r The navngatlon pane 51 presents a hlerarchlcal view of a

project to allow easy access to encompassed entities. For each selected entity
within the navigation pane 51, the work pane 52 renders the associated user
interface and validation flow. Users are also able to drag-and-drop form controls
and validation elements from the work pane 52 palettes into the containing canvas.
35  Details of selected entities in the navigation 51 and work panes 52 are displayed in
the properties pane 54, which can be edited by the user. Optionally, users may



interface and validation flow Users are also able to

drag-and-drop formcontrols and validation el enents
wonwmmwlreswor k pane 52 palettes into the contaParsg2005/000093

canvas. Details of selected entities in the navigation

5 1 and work panes 52 are di’splayed in the properties

pane 54, which can be edited by the user. Optionally,

users mayi nport or ex|port attributes fr ﬁo %r ‘{Ré)g@a
conmeatt Ple el AiFiutes, TaMaggiond SRR SHRFSIRY B4 {Raeiend:
na\drgpping betwpertee bavigatioropane Bt amd/ibpayneangd3. Referring to
Figures 6 to 8, Form Designer 23 is used by a

devel oper to create forms froma sel ection of business
at tRefasingds Fiares fytovd. tFieme ResiaRpa <l iihsed eyt dayglopgido create
5Pagéms flof éﬂsmﬁlb@ BEbushadsabitributes, \eddnig deithi enagmsessing sections

n?tsafiﬁ giﬁes aIporm %%? § eg 95 Sllloglz vglﬁia@)% éﬂﬁ Hegéa%? &%‘r de er]%iencies

‘ONS an In a
optio daSpegified fefeatfribytes,| s'ceémﬁ (ﬁ"g PegsA YN 2| fP%ft Qthey| qotigns

actidchide (b tilerifors t (dpRenic Eistpwleeg LG tgefe, anplaging

pos or m proc r [ ef erring

to"ﬁcb?ws&%ffacn piﬁ?oqﬁ °°e%st'"9r§8§f°g’ﬁ 3&5{&,&&' s used by a
10devel oper to create projects, specify form bundl es,

OPtHRHg!tY Fzghrteg odd b ﬁcﬁ?‘é]&:@ b‘és:gﬁe‘a Qmsfdseﬂvby’dﬁ dewldpertb ichgte
mechani sm

ec al |
er P&Jecﬁ%%@’e@@ﬂﬂ’d@e \f"g\sat&acmﬂ)e\g%s oénél gﬁgﬂa&);{‘routmg
betmeekamisor Rejeah oDQSIiwerr %n@dm{sasy@wﬂ@m Ietf¢Fe$“eS€§9h%r and

0ptd F’é}ﬂeﬁc@%l #HA% Liedkied HEIWBEP form3 &RE SReil @ﬁﬁoﬁ@bssed entities.
urati ons

15 Do e oS Jele et A e (o R 00 48 AP
c e mtacadmnsrrntmo;éa@esngmr @t alag provifids manggerngnt wizarde witiv @ gentral
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fr %gms are able to interact and function seamlessly in Studio 20 once they are
30  plugged in. Registered plugins are managed by Server 40.

The platform 10 uses an additional layer of abstraction to shield users from the
underlying low level technical constructs. The abstraction anchors on business
entities such as attributes, sections, pages and forms in increasing levels of
35  granularity. These business entities permeate across the system and foster reuse
within a single project, among different projects or across the entire enterprise. The
platform 10 includes libraries 24, 25, 26 to collect and store business entities so



underlying low | evel technical constructs. The
abstraction anchors on business entities such as
wabnoosiooses, sections, pages and fornms in increasissgoos/000093
| evel s of granularity. These business entities
permeate across the system &nd foster reuse within a
si ngl e proj ect anong different projects or across the
entire enterp se. The atform 10 i arle
4 b 5ET3 57t Gble | LR Al uEs B deioo rh o eg L Bolefd
s oBosihess s@titiesa airitalEs candofostracan behdharedisib prdjrst edonwineans
in SOUGIM Pprojects. Business entities, attributes
angﬁ%%ﬁrrs can be shared at project, domain and
enterprise levels. The platform 10 appeals to business
5 US ghé phiferae1t Apgalatebusiness tsers eicatteeylzee ble t¢ midkibetiee s
embhé ﬁﬁ%g Jnﬂﬁsége%h%p%n t@%ﬁbl‘:@dnsﬁf&%sfoﬁh’d:'i thQ:Hf‘ﬁ')oisr\Nhlch

ch current exl st
nalcweftnﬁv/ gug in theemarkeiplpes: Fﬁhi@ affamy{fis rPé’§'§est§e‘?‘?f‘V'F' that; i, ft
i S,andmts ketsOrSodus ®h Dusitest @AtitRs Gnchbassatinibets, sautions| emsaeh

razt éj? %nﬁgél%fas SrStﬁér' fﬁgﬁ lov\f/e(?rlg%l ‘ara\’r%lhgﬂ?édg%bep% ' gi 3 =0

| evel ge codes.
10 Thelagiorat fczaauwvaeq wremplnagmep W?rét'soﬁ gporlinaigdrritert dqm, kot
i's b@sn’i‘é%s Oérﬂi istheigal elidefy twﬂfxditﬁntdmpidimklngﬂsrée&ﬁy,amtbgnty and
t echni ers w t hout 0 up i
| P AR Ry o alref MR Thitelld (S8 b o ok
nulsmwareousisammemm@@ wor k si mul t aneously on the
sarre project. The pI atform 10 is responsible for

&8 Ié@cﬂm%ﬁﬁsl rS %ﬁf@? élf' Zc% (?3 oF rn%%\gvsgipn\ed%g!)ljpgérng %ﬁsﬁﬁ%egt
ap placticas i and songideney 9% denglopiatferas stWQhJFH’ﬁ“C@tﬁ[‘% Refraission

tpl @%rftl%f B ot B hé ?fatf&ﬁﬁ‘% £é %apgﬂeﬁiﬁ& %élﬂﬂé‘sloﬁﬁ Qred Sssigh e ¢b
0 eam

nbe h '
whiEF BB Rotlct Sk BRY GEtPLeBr Pite B FH gopL e
r esionseé bi the Eaman(bfhevmom%dmm@rﬂwée%ﬂ mmberrSm produced
s Py the pl atform 10 is XFornms 1.0 conpllant and IS

tual | f
" congept bal Ly Sorpossl St e i coRigrY opd [ipolEKtlany
el eoremissed oftmeemnm thehdadel, riipg lnstwretasd tha Lﬁeﬁbtee‘ace (un.

r e@ﬁnﬁFnB aljdrPdhtd %Eéf‘&dnﬂec}('ﬁ%sgﬁnﬁb/ 'E)En@é( A §|rrib[e0)ﬂégii&§ho|ﬂefo@fv\f in

version="1 0" encodi ng="i so-8859-1"7?> <envel ope
X n%ﬁgmﬁéy?tﬁ’f anrowded below:
25— http //perforna crimsonl ogi c. com 2003/ 04/ xf or ns"

B, Es ol r‘io% ihdNaWVsHéh. P50/ 2002/ 08/ xforms/ cr”
0 d 8
xrﬂns l?'gro T E é/WWVV\B org/ 1 999/ xlink">
<envelope

xmins:performa ="http://performa.crimsonlogic.com/2003/04/xforms"
xmins:xforms="http://www.w3.0rg/2002/08/xforms/cr"
30 xmins:xlink="http://www.w3.0rg/1999/xlink">
<xforms:model>
<xforms:submission xforms:id="bill-customer"
xforms:replace="all"
xforms:action="billing/bill-customer”
35 xforms:method="post" />
<xforms:instance>
<name/>



<xf ornms: nodel > <xf orns: subrri ssion
xforms:id="bill-custonmer" xforns:replace="aH"

wehaersmesast i on="billing/bill-custoner” PCT/SG2005/000093
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xf orms: met hod="post" /> <xformns:instance>

<nane/ ></ xf or s i nst ance> <»#f or ns: bi nd

xforms:id="nanme" xfornms:nodeset="/nane"/>

</ xf or ns: m)de[> < erforrra formid="fq" nane="testfornt

desc=" Ré@‘l%‘f‘?‘é‘?aB "Forni'> <performa: attr id="aq"

name="nameat txforietsiei-fodamis=Bewe] xjortns:naddsei-teanyg"up>

<xf or ns: 'abe'<3(lf—§,lnggmgélg<forrm | abel > <xforrrs I nput

xforms:id="name-in X

K cF of o <PaISBNS T 2Ht Ee SIS BeSe P ration Form'>

</ xf or mi:pérﬂjaﬂﬁ attridl" 80" Meme+"hangeett HescriNard-Sestiomth t " >
g‘rrms 8 gl >Send </ xforns: | abel > <xforns:action>.

P 48 d xforms:id="subnmt" <xforns:subnission="
b| I | - cusfoms:label>Hellg rigtorsaRa on> </ xforns: tri gger >
<xf or ms Kfongkdifut Xff)ﬂrﬁm:"hﬂné' hpReiforMbBind="name">

<xforns: | abel >R > <xforns: acti on>
<xforms= g‘&'f“ﬁe Eréan} 6’?@@ ﬁ%%llreset 7>

</ xf or msHéam$: tmnui></ xforns: trigger> </xforns: group>
</ per f orp@madHi§ger xforms:id="sendit">
<xforms:label>Send </xforms:label>
<xforms:action>.
<xforms:send xforms:id="submit" <xforms:submission=" bill-customer"/>
</xforms:action>
</xforms:trigger>
<xforms:trigger xforms:id="reset-btn">
<xforms:label>Reset</xforms:label>
<xforms:action>
<xforms:resetinstance xforms:id="reset"/>
</xforms:action>
</xforms:trigger>
</xforms:group>
</performa:attr>
</performa:form>
</envelope>

Based on the above form definition, the form display within a Web browser appears
as Figure 3A. Alternatively, the same form definition rendered within a mobile
handset's WAP browser appears as Figure 3B.

To enable target-device independence, the generic manner of the form is defined
and the inherent separation of user interface, instance data and logic, is made to
conform to the XForms standard. A generic form is interpreted in XForms syntax.
The above form definition shows two child elements found inside the root element,

"envelope" or any valid XML name in any namespace:
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a HTML page which visualises the submitted data through "billing/bill-customer”
specified within "submission" element.
30 _
Referring to Figure 12, a web application developed by the platform 10 adop;ts a
logical and hierarchical conceptual model. This model distinguishes constituent
entities of the web application spanning over five levels: Project, Bundle, Form,
Page, Section and Attribute or List. For a web application to be valid, each logical
35  level must be implemented and nested within the next higher level in the exact
sequenced as described. For example, the simplest implementation would consist
of a Project instance, which encompasses a Bundle instance, which encompasses



whi |l e performaiformcontents are interpreted to build

the formU and initialized with data fromthe nodel
woneisaasrs The user is presented with the rendecedGb@sinnong3

and can change val ues and subnmit the data with a click

on the "Send" button. Upon sWdbnission, the platform

inserts the formdata into the nodel instance and

t put HTML whi | th

Gt ol Gaton sPRER G e Bl Sl BT by
" s UAttribeiei avriist dhstameeat ThisReierarchical gorganiseliqpuensures implemgiisation

ap pcl,on‘s:i?t'éhér% dreﬁ?oefﬁ’ é?ﬂ%gallh tot deCorfthafeOddbRid i RHR Bhtlies

rarchlca conceptual nodel. This nodel
dlstlngU|shes constituent entities of the web
sappFigati2 arpisamivegeay expeliditure forav iipemeRiatigredd. At the base

Bu qg%e? of lﬁ? rh@r?rgl@gﬁ? aﬁ%‘e’ I tlt‘gst g 1' RHER a%r thé— ‘ftﬁlﬁamé;r@él

eac eve
P ol B an R0 Sy Bt SHHEoh i PHSGRS YBB
l n Mgs@@aﬁbnémaﬁwd\ aifbdessyir or lcentrolsHor the pdmay eyrpodecof

| n alé;lhre?igg u\slr%r uﬁﬂ?%é&e iRGudQis %pgpﬁbm S&roﬁﬁoﬁn PsrtéJJc\;\hﬁé‘c‘(box or

eng:o asses a e I nstance h
10en ciedip Astwsiapyt SelRvtion sEagh & 9oBYel ¥itkin ap pitdpuis s Sssodiated
| nsknﬁ%%eurcs@&é tyeél ahmﬁdllaa’tﬁﬁé clidtids {oasidcybuainedit Usagebesnstraints.

oL e Eohrt BRAGHT Cf e R HLERd RF SREH! R
acommh@dhmerfamrdwmpbﬁalpum@mn ent i t| es. F| gure 12 '

depi cts an over seas expenditure forminpl ementation
At the

anos'Wf|§rtt° @W%a?qs ég lgglter%rséﬂeeaéhl 4 a'l’e‘\-‘; %n ,ég b%% gtlre di#é':eﬁt in
bui teatisnef ifsl mizlesy. puiposet Lists Igisplay @ﬂlad@ﬁﬂ Q?éefé 8ptend dstitemyis

busiditsohiyt &gem i @pbhcﬁﬁHﬁ 't@ tole3ént Cé‘xnsmgedé% inT8 t&bulaP nfnner to
attributes 1

f t
gt Y SHEEAY, O e veHeQleT et aR T = B Be iy e
dr oglulmsnwhitls tie, sodétde kibaskending roa dessetring @eeri Whg platiorm 10

205€! R&L4r98ple @%p&@ Ak ?@FEVE@HWéMI)‘ fidrh a ABtaBdderor Rakréncdd from
i S assocl at e e and val i dati on

c heBREMaY fI°E‘F P@éi“sﬁﬂgﬁs%‘g@%ﬁsﬁﬂ‘é b&% &P nt s.

Spreadsheet style arithnetic functions can al so be
Spe§écfhb|%d8£ Qfe 'io%tc@lvﬁleéksftﬂétnéll‘éﬁrﬁrééﬂnﬁ &foatﬁﬁﬁtEQ'Bﬂn BaifTp 6t

I culations. Sim | ar

% g th tne'nrc ‘ {v%
ar ecaéﬁ%saaa%“fr’%?él‘f‘aéﬁ? ?’t I§§’°”Blﬂ‘9 F8°5c§| SP%’E
25t ertﬁ§ksOés aM&olpr suvhras groupplelsating, Laveiiay @E@mr&yandaamtqatlon of
a{l act data. Alist itemis comonly used in
app Ycatl ons to present existing data in a tabul ar
manner to provide a sunmary or index view Oten, data
Wi t Eﬁoﬁn@aéshr@tsebtﬁ:n@ BeazigsLsB, which ateadwimenonlylusedits, splittsi lestgthy

ar 7 ﬁ-;? En'ioa? é&ﬁ]té&] sg‘?ég%?Q&rg%egfeddﬁgé@{?:%|ﬂﬂm|s%r§?cﬂlmg of o Video

Ists are ort data retrieved
30d| r@%ﬂlayy Ragemivpicalit skide aoyaripws of réaﬁ@@d“??haﬁ‘?ms to maximise

navigation ease and each page is akin to a self-contained form in terms of error
checking and display. Input errors are immediately notified to users. Input error ina
page can render other inputs in subsequent pages as erroneous and data re-entry
is required.

35
Forms 84 are complete and self-contained entities and are workflow capable.
Forms 84 participate in approval routing of an adhoc or structured nature. During
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retrieved and reused for subsequent new forms.

30 Next, the developer or another team member invokes Form Designer 23 and
visually designs 104 the form by dragging and dropping previously created
attributes into the desired layout format. Additional controls such as paging,
pre/post processing, output redirection, error display format and routing optioné will
also be made available for configuration. After completing the form design, the

35  developer is able to run and preview the form from Project Designer 21
immediately. Subsequently, the form is automatically routed through an approval
process 106 before published 107 for live access. With segregation of duties, in
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process is spawned and depending on the pipeline configuration settings, various
processors 11 can be interchanged or combined to service the request.

Processors 11 interact with the connectors layer 12 for connectivity to external
35  systems, such as databases 15, rules engines 16 and other business applications
17. The connectors layers 12 encapsulates system integration specifics through
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25 VRIustrdtite 28d.nof Retripivat f orm 10 structures devel opnent
tasks involved in devel oping forns for a web-based
application according to the role played by a team
menber. The segregation of duties allows the
devel opment task to be tailored accordingly to the
responsi bilities and capabilities of the respective.
team menber. This ensures that



every team nmenber is only permtted to performthe
functions they are assigned to. Individual devel opers

worodsioasp2on t he sane project are co-ordinated aa@/sG2005/000093

synchroni sed. This allows the devel opment teamto be
scal abl e and pernits outsoufting of devel opment work
to be achieved wi thout sacrificing control. It wll be
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to the invention as shown in the specific enbodi nents

Wi thout depar c%i\/élgplﬁefn()ﬂbﬁdﬂﬁ for @Q\%@ﬁﬁ@ foPis, lcbihpi@dingt he

enbotl e Sexarme € orpopl EoRG, Ger i AR afiptes
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pl at f or kR3¢ @edighed Gttkisutsd, @i Bind librbiyr tb ke aesigrel Formg aad a
attribute |i esicgned attributes, a form

i prary to store d
library A ecéﬁﬁ?%%o%%rfeaﬁ%%e?g?oe and a project library
to store designed projects. 3. The platform according

201 0 1 ai Mnl Mitorm abdthdiftEto QAMDY iob 2N EirtherVedhipfiglig @rvalidation
engine to vali ? a_form 4. The platform according

A d
to clai rﬁ”g'f‘em@[’acger?ioﬂ% formis validated agai nst an
open standard or validated agai nst an internal

busj nessrRQfatiGh fbording tSdidkSSwheérein HaGorRl i@ VAlig&tsY against an

according to claim3 Qqr X . ' .
val i dat é)(g?el? étandard or vaﬁidated agalﬁgteénn lgtg'r?alfé)ursmeéss policy of a

25 business.

5. The platform according to claim 3 or 4, wherein the form is validated to
comply with a security policy such as checking for SQL or script injection.

30 6. The platform according to claim 4, wherein the internal business policy is
stored in a validation policy repository to facilitate re-usability.

7. The platform according to any one of the preceding claims, further
comprising an approval system to enable forms to be approved prior to

35 publishing.



conmply with a security policy such as checking for SQ

or script injection. 6. The platformaccording to
woheisrmds2swher ei n t he i nternal business poli cyPCE/8G2005/000093
stored in a validation policy repository to facilitate
re-usability. 7. The platfotn according to any one of

the pr ecedi ng clains, further conprising an approval

tem
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vvher ei n cehelisgopysieoml systemis a centralised system

9. The platformaccording to cl ai m7 or 8, wherein the
approval_ system i ncl udes: t 0 aI owW_acce

i ndt vi dJAP RIPHR aﬁ‘?écg'?,q o gﬂm\/\} é{YhFEﬁ"]'l '\?s%qp Qvaaf‘ysgem
5Qut - of - @icfude® Mechanismto allow users to indicate an

out - of - %Efmb%?tosatua& uéceem .@%ﬁénff&megsgo%.afea vﬁlh b&din @R8rsOr

al ternative act For chiv low forns, to
be sear @A a‘B‘I’tﬁf'Qﬁ'ﬁe chi‘aé‘l'sélj o ?Jf‘ﬁ“’nt'?el‘ﬁg t"rrﬁ‘ﬂiﬁf“@ o oYrof-gire
forns t gtdne apt specigrolite radlmciuomtoe pitdrmatieaadtipns; or mat ;

Export f;%%%sem%mea{o o 87 E\é eeeﬁeae%tané m{epeddat ain

XM. or ot her

dmnistration dul e t

103l | ow r &ipling WHPlt‘g%lPHtf?'@ﬁ "°a‘??oP”ﬁ§9H in %PW’H‘F@'fr@Pd'&ifqrm?tor ns
and t heipxp@smedilcioatiow 0serd 18 @xporOioes 8ats in XML orldtieer formats;
platformaccording to any one of the preceding clainms,
wherein®he formis i nterpreted to generate a form or
seri es @h Adaiinigtretipnfropdyls tp pllquwriemote panigusation R jppitoring of
Languageyj foyd andtheifdsbtiatddrb@ing @cé<eks.pr esent ati on on a
specific device or operating system 11. The platform
according to any one of the preceding clains, wherein
t hdOpr edbe platforeacciding de anyeneefcibe ipraseding Flaimss WagreiR thes

t le)a(: ¢ ]:)Ir ?hérgﬁ% (l)n%‘&'&é@ ‘fcdgé‘nb@tedéfoﬂﬁ ot @@@ of teﬁteﬁisfomﬂszn HT e,
\R,her ei n WIFESy gb?@”ﬁ%eyw\éﬂ‘g P ?%% '?“8 dpf'&%"t% i dF

val i dat |spemfceiewcerorrmeggm@y$iﬁ'd dependenm es for form
spcontrols within an attribute. 13. The platform

ChaTar « ARG RRIRTLpEORIE, o i PR §° AEepgioans, WRGER b

15

25

30

35

12.

13.

14.

15.

predetermined fields includes input fields such as text fields, password

fields or image fields.

The platform according to any one of the preceding claims, wherein the
attribute designer module specifies validation, error message and
dependencies for form controls within an attribute.

The platform according to any one of the preceding claims, wherein the
attributes are hierarchically designed.

The platform according to claim 13, wherein validation of a form is nested

at predetermined levels.

The platform according to any one of the preceding claims, wherein the

form designer module designs page flows.



14. The platform according to claim 13, wherein
validation of a formis nested at predeterm ned
woevslmw36245. The platform according to any onepraf/sSGk@s/000093
precedi ng cl ai nms, wherein the form desi gner nodul e
desi gns page flows.16. The pilatform according to any
one of the preceding clains, wherein the form designer
nodul e specifies valjdation, error nes ages an\ﬂ1 .
dep€nderlBf @etfergy acgprding ?J?'évs?”es%fctﬁ? RSN L PR L Hien
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the preced %g?iéiﬂleﬁlrﬁ@c{ulewgﬁécﬂi'eg ACIeAds bUsioRe®Bes, paging
services are nke 0 the predeterm ned process flow
19. The Mschanissy piederatandipag)-Terd RIPRPS PN forRRErs5ie8E% di ng
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for Lt h tions d el At ;
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10t he pr opedendieusingssaervieselanedinkadiie thaPregetaamnagdsocess fods
messages, and plugins for a project. 21. The platform
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access Gamtdesigner godlé s dasigon Pranwithsepings prhpaggs-
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ent er ed;23r0ddpe Pl atformaccording to any one of the

precedi ng cl ains, wherein business |ogic contained

w t hin designed attributes and forns includes _
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dhical | esi gni ng .reusabl e form
attri buCRYIgpR g%@%@fﬁ"&pﬁﬂ%ﬁ‘gﬁ?'@det ermned fields,
the attributes having integrated business |ogic;

gr aphi cal v 485k FeEdAdInd &8RP oRe T IthS pkesbdity tRfns{ QiBiein
attributes, the forns having . inte r%t.e(gl busdl RESS
| ogi c; LHsjness logic contained within~ designed attributes and forms includes

25 validation rules for form input while data is being entered.

23. The platform according to any one of the preceding claims, wherein
business logic contained within designed attributes and forms includes

equations or calculators to generate a useful result.

30
24. A method for developing forms, comprising the steps of:
graphically designing reusable form atiributes from a selection of
predetermined fields, the attributes having integrated business logic;
graphically designing reusable forms using the form attributes, the forms
35 having integrated business logic; and

designing reusable projects by graphically arranging the forms according to
a predetermined process flow;



desi gni ng reusabl e projects by graphically arranging

the fornms according to a predeterm ned process flow,
wohersaoss2s he design of the attributes, fornms ard1/$G2005/000093

projects are separate functions, and desi gned

attributes, fornms and the pWOJects are stored as

separate entltles 25. A form devel oped by the nethod

accordi ng m 24, .26, The 0 ord
claim ZW il ¥ Urtg%é%es'grbr% e ?tﬁ'Bm? ?&E @{le%mg I5F'S J}g Stegarate
gr aphi cfinctigss rand reeeigried caitribuiesa farmey and dheeproieels geg storiehas
the stepgaphe &g cal |y designing reusable form
attri butes, graphically designing reusable forns and
desi gni ng reusabl e projects. 27. A conputer program
5 pr esluct Adompievaled bf tha methog atwrdingdadaint 24. medi um f or
carrying conputer- executable instructions for:

graphi cal l'y desi gni ng reusab mattributes
Poct | B B BBRIA Sl 1 SIS COPMISna L evng
havi ng &ngraghical @derbinterfaes ® laloy @; ugpr afphpegfatrh ythe steps of
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the for hav ate i ness logi c;
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the fornms according to a predeterm ned process flow

g ein,the gtg,sg%}g?,f r unc ;,%,;,gJaUJf%Sc 8{ Q{e%agé% medium

J'ects ar e and
attr| bufosgarying cRBPRIEXenEbjsrbSHEoRS BFe st ored as
separ at grapiiédily | @ssigning reusable form attributes from a selection of

15 predetermined fields, the attributes having integrated business logic;
graphically designing reusable forms using the form attributes, the forms
having integrated business logic; and
designing reusable projects by graphically arranging the forms according to
a predetermined process flow;

20 wherein the design of the attributes, forms and projects are separate
functions, and designed attributes, forms and the projects are stored as

separate entities.



