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WD 2004/ 031983 PCT/ AU2003/ 001244 -1 ADAPTI VELY
| NTERFACI NG W TH A DATA REPCSI TORY FI ELD OF THE
. I NVENTI ON The present invention relates generally to

dat abase systens, and in 5 particular to data

WO 2084/081%Usi ng t echni ques. BACKGROUND Al | PEBag2093/001244
or gani sati ons, business entities, and persons nay own
| egacy database syst ens _t hat have been acquired at
different tinmes. A business may rely 10 upon a
particul ar database or transaction systemto handl e
data aggregation and processing functions for a part
of ADARBIVIISSINDEREACENG WITH ARAEARERGSNOR e, and
experience with that system an organisation or entity
may choose not to replace such a system for exanple,
sinply to avai IFIELB €IFF THE INVIENEIORi | ity of the system
Lat er anot her dat abase or trg{;s ction system may be

acqui ThearearR myswipniela prallysto fiatebase Syten ect of
pamgﬁgtggégmﬁ%ﬁlgtgcfhj,jﬁuegp\nner, an entity may ultimately
nunmber o

operate a dat abase systens that do not
interact well, or at all, with one another. In a

simlar manner, a ﬁ%@% R have its own dat abase
or transaction sys to interact with a
: nugbem 19hes@if bigafiiedtions) bhsidpasentides, indpessant ifnaylowbgmys of
other entitjes For .exa e, .,a nu r .of entities may
catalges eres g RS PesBOr ey &) QTG B o BB Res BB S0 emch

‘upo 'chﬁ?ﬁitaﬁ&!!br%hﬁ%%ﬁémftd RRIREha @RSy AbaERl One

approach to resolving this problemis to mandate the

processing Sinctions forqdartef a besingpn Jecaipe o HRY SIS FROWiedgom &
ent i [ ifi : 1 hi Wbl e
expefiics i g Sflepl nf SrentEN B e gy HBYscBl 03EIRRAND,
a sysedid, iféryexsnnplksingply bl dvaib iiscdft of Vel siability ofthosystems Ifabkyr, a
shaort-term proj.ect may cqnsider.thjs be.toq.Lnerous
anotig? Jagsbgss s LAY e O e e Rk ARG
aspelRF RRBYSRSEs. "R VK AlabiRiTah @Aty Shag UlineSdy bidrstc phahbeart O
collect data from various sources, but suffer_grrom a

datalrpsysiems fhatidesed vieiech e, or phalle Wélh ong gofes IncpenTil
manf 0 P LA BERC O Eheidhoh Bdfadineclics,
interata téth @ mumbermnf diffesamb databaserne namastvatsysempofaithes aefities. g. |

ror e R R S A el

gach have their own database or transaction systems.

One approach to resolving this problem is to mandate the use of a standard
database system throughout the entity or entities. However, this may not be possible
or desirable for 2 number of reasons. For example, an entity working collaboratively
with others for a short-term project may consider this to be too onerous of a
requirement and therefore unjustifiable.

Data warehouses have attempted to address this problem to collect data
from various sources, but suffer from a number of disadvantages. However, such a
data warchouse produces mismatches in the data. This results from errors in the data
itself (e.g. due to data entry problems), synchronization problems (e.g., a database
may not yet have been amended), and conceptual differences. Relevant conceptual
differences include like fields not having the same name, unlike fields having the




di fferences include Iike fields not having the sane
name, unlike fields having the -2- sane nane, |ike
fields having different definitions and/or formats,
and like entities haviqg different attributes, to
name a few. There has béen little synergy betmeen
vari ous databases in such circunstances, and users
may need to learn a nunber of different application to
same fanteg likd figlas MBingQlifférte defgitionsddr foreassandhike empig at e
%é# bases, A further difficulty with such disparate
havin QEUTDYES dRBaPSa ffat each typical |y has a

dl f f Th&Bhad BHeR hﬁ@csfnefrg; bdtREenPAkbhCdbkAhscd B RBRSE
stem Consequent users must | earn a nunber of

mrcuntf sy arkusprymEymseto leaia Bumberol Kiftvint appbistion 1 find he
mfom{auamfa%s&@ ﬁééa%% fl8 m%garaee%ﬁsss@&es when | ooking for

he same thing across Several systens. Existing user
| nt eAf gk daffienliyrwith ewh dsparetietdatbase |syau¢rm13 that eesht s.

typlcal\)yﬁ{]s ao(IngI@nt &iic%%v\lj,] J}cﬁgx‘gtﬂlta asreI so ctarHe (gn%g n%ntgé?reiéﬁ

nenu, ron1 users s
' users it Seafrunodriieen af dit“fyrenslni@dhchs adé Hecfoﬁfe kﬁlhﬁleﬂ@‘ab]eﬁmﬂﬂr
dat.ase Conseguent es to the data tier
maneqs 3 BT gR B g onERE LY et PirhBe AP BATEH. i s
systenfdeans that (1) the user interface is only useful for
the original dataset, (2) significant changes to the
dat aEuftingdiserintarfagesiare Faiden tooit partiewa dafasets, Mashoffest

nawgaf@ﬂ"fﬂr&%h@fané’ﬂ%cﬁé&?sr stdrfd t\ﬁfhfaatﬁéhu ARty i) udRi sBl&RaNCe

fications are %1 cost. Thus, a need clearly

next sesgans This fnctienalifynip h@v@mled réhe prricular st dgppsdauently,
tabl e
cans 55 S0 Bl SRR 86 Kbl DyRipRt”
that (1 pthe osed ame;rﬁlcwstohlyalséﬁxlrﬁt thaspgiasl dafasd:t,r(é) signifiaahi changet h ere
o the defefly RS e T S PN B B R Gte !
and (3):mmnfe1nsmcagna h@dis‘t:@cnﬁls afe-high @¥t. di ng a data repository,
sai d_dat a rep havi ng associ ated neta-data; and

It ory
dy nafi%sat PS¢ gﬁcﬁ%y ﬁ’flf’tﬁ fren iuapqsrg%dr inferfags eghnglogy o g
' accessin@td@lraflﬁlﬁ Qat8 k%ﬁﬂ%?t}kh@tadﬂ&l%gﬁ@aﬁ%t HRROdSRI d neta

data, operation of said ‘interface controlled by
Rmmm@0©nts that al so are dependent upon data in said data
repository and said neta-data. A browser nmay be used

to access the user interface
SUMMARY

In accordance with a first aspect of the invention, there is provided a
method of providing an adaptive user interface to a data repository, said method
comprising the steps of: providing a data repository, said data repository having
associated meta-data; and dynamically generating said user interface having
interface elements that are dependent upon said meta data, operation of said
interface controlled by events that also are dependent upon data in said data
repository and said meta-data. A browser may be used to access the user interface
using a browser, and web pages may be generated for delivery to the browser to

provide the user interface.




using a browser, and web pages nmay be generated for

delivery to the browser to provide the user

interface. -3- Preferably, the generating step

conprises the steps of ghecking the data repository to

ensure the database has associ ated neta-data, the

neta-data defining relationships in the data

repository; and building a nenu as a tree object using

t he Pmﬁraslgalah@genleﬁu@g Sep torigiBed the StepifMBediitigthe ddtom

he net a- ggta ferabl the jnt face el enent s

reP051E°6¥r{5’r‘“1“§‘E° erii&WHa passefiicd mrierata, t 8%?&’?‘%4 i?Fé"mf%e step

:elauoaﬁmlbsuh i dagh ePRitHHH aldr%ﬂumg%mq%ga tr’é@%jeét hgingBfea
data, the main neéhu being an expandabl &,

metaciﬁ%ﬂeé(ﬂ@m@am?bmgh}ek@ao pBjeticdata. A search screen, a
li st pagd: t&rmgrﬂ%]aahe&@&g?mxan&d HURK &g fufmg mENU

itemis sel’ecte e neta- may COI’TpFISG any one
compripingthe sepéf uilding dhd rosin mynu dependend npker the tiesplatry theane,

I arget . obje na ation URL,
main Ui W eh i WRrarb AR RO kil Pibh et
list scraspect demﬁl ﬁagemnylhermtvolazrd if 4 meneités isseuteded an

apparatus for providi.ng an ada tiv us interface to

o dathe FRBERI B omRER G5 8F BT i BHPIE TS at o
order, Hﬁpl@§ hafe¢ )l&leli’eﬁvﬁyﬁﬁib&ﬂ@oﬁdr@t eﬂjeaeﬁ@mgiﬁbﬁumn&dmas for

dynan1ca||y generating said user interface haV|ng

cxpanjieft-er f ace el ements that are dependent upon said neta

dat ap, LQRGHAE With Afse&Rl Dslebt @tﬁ@ﬁ%ﬁgﬁ th&b sepﬁio‘yi&cﬁ vent s

that also are dependent upon data In sa
an apppeapis $onpoewiding an adeptiveresenintrafaes t0|arﬂamcmsdwc@1dm th a

apparam'c ngs:if?%%tda&fre olgﬁoﬂglill\.ft lnlé' igé% ¢1atte!d1 S{eFa da% Qmp adngg

rogra a conputer
dwmnmmﬁygﬂkmumgsaduﬁmmnmﬁmehpwngnmmﬁmedmmdﬁdﬂhhneeon for

DT I ARG ST TLENTN B

also ar6 ABfRUIEH uftnOBAMsSa deta réfosisy had sHd Meiadiapg a dat a
repositor haV|ng associ at ed neta-data; and conputer

pr oglPARFReee ith ddhirdaspes) HBWFé%ﬂeWODg isEsriaproviied i d
compu'tb“‘r SFogkdHh ?{rofi{i’& ﬁa\hﬁ’g’ 4 ﬂglﬁ&ﬁﬁffcﬂﬁl% m&ALBRE 3 cBItﬁﬁﬁte@r e

dependent upon said a data, operation of sa
prograjnreeardesdhereqidiot providing awdmtefnmsermnattfaca teodainr e

erosQEPSISEp R0 kTS B BRREL B0, 08, 25,
means ifonpeowtidioga dath espesiicsy paving absebited meta-data; and computer
program code means for dynamically generating said user interface having interface
elements that are dependent upon said meta data, operation of said interface
controlled by events that also are dependent upon data in said data repository and
said meta-data.

In accordance with a fourth aspect of the invention, there is provided a
system for adaptively interfacing with a data repository, said system comprising: a
data repository comprising a data set and meta data; a server coupled to said data
repository; a dynamically generated adaptive interface coupled to said server, said

user interface having interface elements that are dependent upon said meta data,




system for adaptively interfacing with a data
repository, said systemconprising: a data repository
conprising a data set and nmeta data; a server coupl ed
to said data repository, a dynamcally generated
adaptive interface coupled to said server, said user
interface having interface elenents that are dependent
upon said nmeta data, -3a- operation of said interface
operati®i ¢TGaid Atk betg bynteNied b ctdialthalako afd dpeeieangpont
d .u%o(g data.in said data repository and sai d neta-data.
ata 1y jid data repastiony WISAldNG AR aspect of the invention,
ther @ hofbéiwifh ffth SYedQMHRIAEhAbT) thehdlis deARII e User
interface to a data repository, said system
systeng piowiding angdapiive ugar dgferfagsite a flgp reppgitorn gaid sysierand
G I .
o M Rt P oSt o i
out byt pypesgsng priit a psaestingpmicesediy saidistordgeiundg, saidogr ammed
j L: nput e ogram code to: access a data
proces baft Bele SR R B TGt e SARTF Roest®
data rappsitny haling/asgeimedneta dath thnd slghamicaltyerchaa® shidwiserg
. i nterfac | enents that are dependent, upon said neta
intorfigh, heYine G Euipes gD haCH ARG 0B PO by
operatm@Tbsd iliéfacak&frofie @by erandei hist BRMUcfaident upon Gath ¢h dat a
.. .repository and said neta-data. Al so disclosed are an
said dagp, eppsitonsandsgidmetaddlat er progr am product for
pr ov iagh QBc1aRdaHR dpperatis 8hd b BIESTETRodrin ProREEor
_repository, in accordance wth the ™ nmethod of the
providingrangdanityc 8¢ duerfacB iy ERatDRPOFHIBT HOM cORlaM4EVIDRANY NGS A
enbodi nents of the invention are
methogg};{g%if%g%a}sglgcﬁ'after with reference to the draw ngs,
in which: Fig. 1 is a block diagramof system
utilisinﬁ an. in A EN ORGP i vel accesses and
di spl ays—tats data gry—+ttg. 2 is a flow
di agAaiiail hhrtiber bodrhbt@inhdhs df iR G8%tioAfarcdbs@ibed Bér¥inafter
., interfacing wth a data repository of Fig. 1; Figs.
Wlthrei‘?ri‘?eé?&eéig‘f“é‘éﬁ%ﬁb‘f’]é‘ch:l | ustrating various aspects of
t he pgef islaidkf am BF QUEAHi1BMe bh Sl iRE 888 a@huildig- 25
Fig. I3 is a block diagram of a general -purpose
accessesoipg @isplaysdaie e ddta teposiielych enbodi ments of the

i nv eﬂg.i A8 7By dﬁ%raﬂ{ fﬁﬁéuiaﬁ&gdthe ﬂjagess of adaptively interfacing
with a data repository of Fig. 1; :

Figs. 3-12 are screenshots illustrating various aspects of the user interface
produced by the process of Fig. 2;

Fig. 13 is a block diagram of a general-purpose computer system with
which embodiments of the invention may be practiced; and

Fig. 14 is a flow diagram illustrating a process of providing an adaptive

user interface to a data repository,
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Fig. 14 is a flow diagramillustrating a process of
provi ding an adaptive wuser interface to a data
repository. WD 2004/ 031983 PCT/ AU2003/ 001244 -4
DETAI LED DESCRI PTI ON Met hods, systens, and conputer
WO 2634983 pr oduct s for adaptivel y interfacPAGfAUN0S/HN1Z44
data repository are described. Nunmerous specific

details are set forth in the follow ng description
conprising data interchange formats, database systens,
and the 5 |like. However, it wll be apparent to those

skilled in the art |n the light of this disclosure
t hat nodifi cat i DESAHA HJIONut i ons maybe nade
wi t hout departing fromthe scope and spirit of the
i n\ethodspsystems,@né eomgutes pegcaas prouitd fokzdapﬁweuauarfh@ngmy

d so .as .nat .£ 0o obscur i nve The

with g 3pi2 Sipolifiy 32 820G NySeRRS o aBy £ 59 Ryl b
foIloWBj@@l%d | $ciiptiyn dompribiag ddtﬁ)uiltdﬂﬂaﬂgﬁ’oﬁ:ﬁﬂs, lda_itamfi_sg}stems, ahd thbe
. ul e, , an arti cul a NGL1 on 1t can e
ke, (e it bf oo opeakiladin g AL P Bedat s, 1 e
dlsclﬁﬁfe%ﬂﬁrr@%cﬁﬁﬁﬁh ﬁ}saﬂ?/gﬁb?bﬁtﬁlﬂolﬁ? ﬁayﬁél?mmoﬁf&bgﬁlﬁﬁg or

orti on er.eo a usual l 'y, perror a |
ﬁ"mfﬂ%ﬁ'ﬁ?f’ﬁ'%ﬁ‘i‘ gpitit pidhe imeeption, n@ﬂt‘@hglsta%%ﬁvn%ow% %e
beo@&@dt&f@%ﬁfédbﬁbu@mé}ﬁv‘enﬁé}@A Fortran, for exarml e, but

maybe i npl enented in any of a nunber of ot her )

pr ogriaamethgds for pdepiieliatsrfaging with a dedp re@@%ﬂﬁaesr Bns

mPl%unEetﬂq%]r?gpaﬁgapgﬁlgggg%tﬁl esﬁgﬁleg # use vvlth ot her
mplwmmdm giffer bardward ot sfwafeoin them&wﬂrewnw, porpdide ismy be

enented Si dj sC et eIe roni nents, or
proogs]. gy cs portn feieeh B SpA PR bR ORI & 2L
related\fdbtiofs. aﬂtcﬁbcﬂ%v&raﬁ@gfeamg&hieﬁteﬁme C-A, A Foftia by
exampﬁ:el i cati_on SpeC| fic Integrated Circuit (ASIC), and

bytingay be amplomenerin any of apmbsEpkofier BIOSTEYMIEE so

langlﬁgém%t&ﬁs %Paﬁm&%aﬁg B eSA R tleHardval i ehse, Pinodule fsay OUt
ASI C exanple. Still further, the

ﬁmcutesldaarqmar@miﬂcﬁesqurfwse afith otheptosmenenis drarodiiey. Fas i n
t t ur al

exau R oY ke AT e BHEE o i blonie
can fensl Sportidihefn eﬁﬂﬁie |eleetebnhd\:mch1® suthias W F1|eld Pagparambldé Satehat

ste ca,n e i nt i nati on of
Aoy AT Solceton Bp ﬁv@@npﬁﬁ&a%@\dﬂ@bﬂ%d@sﬁg s of
phym'%%%nﬂl%ﬁféﬁﬂaﬁ’&ﬂ Ry a?sro%oﬁéﬂée' cohfigu¥atih duiBbd 2HHAA, oPh esent ed
layout for an ASIC, for example. Still further, the description of a physical
implementation may be in EDIF netlisting language, structural VHDL, structural
Verilog or the like. Numerous other possibilities exist. Those skilled in the art wiil

appreciate that the system can also be implemented as a combination of hardware and
software modules.

Some portions of the description are explicitly or implicitly presented in
terms of algorithms and representations of operations on data within a computer
system or other device capable of performing computations, e.g. a personal digital
assistant (PDA), a cellular telephone, and the like. These algorithmic descriptions and
representations may be used by those skilled in the data processing arts to convey the
substance of their work to others skilled in the art. An algorithm is here, and
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terms of algorithns and representati ons of operations
on data within a conputer system or other device
capabl e of perform ng conputations, e.g. a personal
digital assistant (PDA), a cellular tel ephone, and
WO 204@31983ke. These al gorithmic descri pti onsPEHAUBE3/001244
representati ons may be used by those skilled in the
data processing arts tos;:onvey the substance of their
work to others skilled i"n the art. An algorithmis
here, and WO 2004/ 031983 PCT/ AU2003/ 001244 -5
generally, conceived to be a self-consistent sequence
geneafly,songireld tetdi anglftconm‘stcile sdqnende of steps lldadlng' eea @h’@h are

thgse requi,r SI cal .mani ati i cal
resull, 3R 6rebs 8 trose g s e FuPR it ot B R oL o
Usuaﬁr 1 3Rdugh hSiSheb A%l E}ﬁsé ti%fst&la ﬁiétfér'n?@elecﬁ%glnﬁhgﬁéhc, or
ectrorragnetl Cc 'Si gnal s capa bei ng st or ed

or elactramagnetiq %aiaISG@mbler@@emgéﬁwérw eﬂei, sorabiaed, sorpRasl,

t should be borne in m nd, however, that
the a ove an ‘simlar terns are to be associ ated w th
t he &phouidbe trae ipmyisd, d:aWewu,ethﬂt ilteiabeveand sizniler wensAry

abel s ,appl i tq..t he u ities. Unless
to be GERRHRRY By Bt e BB e R Ay b ent T oo
label$ AliEDioltkde Hintifids. Wnleks @eclﬂmyeﬁteabﬂﬁmmand fr oughout
the present 10 specification, discussions utilizi ng

appane@trfr%nﬁleéqﬂowg, E%@léb@ a;rpgwatedéw %@qgh@ﬁ thegsesentyi ng"
speclﬁéa%ﬁﬁ,' dffécﬁ’&;pns utﬂlzﬁ:%l sk as ?&Qﬁﬂng‘g F]el dcBHEC Rifiding”

I Ke, t|on and

epmﬁ’eéd@phymg” étstamngf)’u‘larnncl:m;ﬁl ‘eporting”,9ir thellétp refeetvtthft)nl C

sctiof G iStepr o aompReL el prfle R R os wi e

manipilgted £ itahsrihs dnd réprasBited®s phisitd @laoomic)@entiies tvithini nt 0
other data sim]arly 15 represented _as .physi cal

the registert qodimesnopies of the QW“%F&G?PEP togher defp Yes or
repre§e?1g3'd y§1c: t%@ﬁltﬁlﬂ?ﬁb oo Rfer Bl Rled Bfregisters

trans SS|on or display devices.” The present
or ottep sush fiiforatalionsterage trdiisydssonnes displapdqyinesat us or a system

e e e TpSaal RS BUbA0 5 Bhmlf of AR Sioh o0

perfofriely tlfe@ﬁermtrnp of5hs meﬂfodeucE amFypasis magéa epealalipur pose
z, or .28 ot her device sel ect |%§ acti vat E&I or
CoStG{EM Afr iR FPHTeR PUROSES 5 G1AY COTIPERG A S§ FpOR

other@l@ﬂ‘é&%&&hveﬂ‘&%ﬁ?dt&%r r%ﬁﬁgﬁ&%)ﬁd&m M pRERFMIr&iniR ei N

are not inherently related to any partl cul ar conput er

compyier. oFheelgozifipusrand displaysprpsnied besein et nopinhgesly reiatedihes
oy P EBRE P oIS el GRS R ARRSE bl g

be used with programs in accordance with the teachings herein. Alternatively, the

and

construction of more specialized apparatus to perform the required method steps may
be appropriate. The structure of a conventional general-purpose computer appears
from the description below.

In addition, embodiments of the present invention may be implemented as
a computer program(s) or software. It would be apparent to a person skilled in the art
that the individual steps of the methods described herein may be put into effect using
computer code. The computer program is not intended to be limited o any particular
programming language and implementation thereof. It will be appreciated that a
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construction of nore specialized apparatus to perform
the required nmethod steps nay 25 be appropriate. The
structure of a conventional general -purpose conputer
appears fromthe description below In addition,
WO 26463 @83ent s of the present invention nayPBEAU2003/001244
i npl emented as a conputer progran(s) or software. It
woul d be apparent to a erson skilled in the art that
the individual steps of the nethods described herein
may be put into effect using 30 conputer code. The
conputer programis not intended to be limted to any
vanepﬁdiﬂpimgﬂdlﬁungﬂmxggl I i@ﬂﬁﬂdrbgdﬁlgﬁgmgmayﬁmmem 1mpimie;atﬂlc)n
t.her It w p ated that a WO 2004/.031983
teacREpIoR s SisaoORR SOMEC R, (TSGH TSGR HPE AR i Tagos
interBEho HR Hiigd E(.hﬁl?%ﬁtftlcﬂﬁycoﬁﬁol%@d Thérelafih&iVRiMer VitRints of

t eachi ngs of di scl osure cont ai ned herein.
the chypetenaspgran,rehichorapwsedifipreniponil iflown withoyt depasingdh o be
spm{o (#Ih eoltp%g}g 1?11{9 élﬁ'?éuo%?ﬂt%éﬂﬂngfe oﬁQ?rtrﬁS}Je of hg‘ﬂf mﬁeecr?ﬁf gtr?frﬁgg
proﬁhﬁﬁeylmﬁarfamﬁdmbmﬁﬁ@rﬁhmﬂtahm@eﬂmﬂwtl ng the 5 spirit
or scope of the inventio Furt her mor e one nor e of
Che  SPBHS CRRPHSE BTAgHLTRL DS SIOTPLL Sh REpU BRI rod i n
mediR@ athé Bémpvidri&idatih ﬁﬁmﬁﬁ%@%m@hée%mr@é%waes@ﬁmt er

program nmay be stored on any rrputer readabl e

magypiig PLepticat k&m@%a&kﬂré’m%ﬁ Aeyserayitablsdd i se
mterﬁEi?%@a@cﬁ a gﬂérﬁ%oﬁpﬁg%%g@ﬁge{.%bgﬂlg&eﬁea&ﬂfe' thignt g

I pS evices sultable ?or 10

also cmﬂtmlsé ahardgwmﬂuﬂedhmgmnle asdxepplifirdse the dutput ey stert

We%?rqﬁé%éﬂ% %’&Ead mg%ﬁﬂ%}%@&@ I %}egggq% ?fga’lnrlﬁ er net

comﬁﬂéfﬂ&aﬁ@axﬁﬁrheﬂoﬁ@h@ﬁ@emmﬂﬁ @b!ﬁ@g@&raﬁpﬁimdelcbmpﬁten n the
nobi | e tel ephone system nput er dgﬁﬁrogram

effecfikdrroryisdean w@%@@u%%wt%b%ﬁepé 05 tearetodfiy pose
Conpyiyge fneth%ﬁ{fﬁlﬁ* yﬁﬂépﬁgg E?M‘h&ﬁar Ot IBRP Ihak E: it

i npl enents t he net hod(s).

othemnm@l@me masmdi@)tbzrt mseediffengatreontenl faws mihwt dbpattmvl;he

her e a [ s) that
spiri 1 5o Pf e EYPotiop EPforPis B bt of 5 888 O ) e

methsa(lsjminpeﬁBﬁ:mmf)arh}EwratMﬁquml Furtherrmre one or

nore of the steps of the nethod(s) may be perfornmed

OverigWnar al | el rather sequential. Overview 20 The

322 0 %@gﬁ bouiMbntt End MV&itoh BrovINE 9 ik fridrfade Besigned & f ace

connect to an underlymg database and provide the user with powerful search,

navigation, display and reporting features. Importantly, the user interface can be

* connected to any database that conforms to a defined standard or framework. Having

been "pointed" at a new database, the user inferface automatically generates and
displays the search and navigation elements, such as menus, search grids and displays.
The user interface application is driven by the underlying database. The interface
application may be provided details of the database as a parameter(s) of the
application to “point” at the database. For web delivery, this may involve providing a
URL to a location with a script to run the interface application with details of the

database as a parameter.
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connect to an underlying database and provide the user
wth powerful search, navigation, display and
reporting features. Inportantly, the user interface
can be connected to any database that conforns to a
WO 26081984 st andard or franmework. Having b@&EWVAUROs/eMZ"
at a new database, the user interface automatically
generates and 25 displa¥§ the search and navi gation
el ements, such as nenus,’ " search grids and di spl ays.
The user interface application is driven by the
underl yi ng dat abase. The interface application nmay be
pr oviThe dsetl attafdcs buifds theee databsdyantagogatippmatasipiif & of

t hy lication to “point" at the database. F b
undeffging gRpse, e By o iSrplon Svher 150 AR R ey
objedtP£ad KIHidMdyBd. SFrMIoHRE mb@-datdabldscthe Bl idt@ e decides

_application with details of the 30 database as a |,
which data igdisplayed for a particularuser and whetheyfhowseu howemyghand write

accos To SEABR! AOES 8t fitorRCCHARES wh MRS d<RfichHleif Boibie s e
el enents*by nterrogating neta-data in the underlying
at a rebwvt corliiffoeent databebe. (he waal égerfané avcapts lidferephsetelod desa pmit |

data, ,and.i nput, ohj.ec re.to. .di spl ayed. From
allovrier R Svigdan seae] BE0dts OSSR EraiP e 0o ol (oe
repropfintihingl 2Tl ser iffeSMeayRes detisiods @Rt the tit@faceicl@nentch
whet her the users have read and wite 5 access. For

the flypsingmsta-diAfallesf the interface change when the user
| Nt 7788 G irferfidh (HIRES infiligBhne A8 RERInvAidd / EsoriphiRhase.
The user intertace accepts different séts of data and
navigatihgthsough thedntetfereneroing fites event deiesm).c Fhet dbisctsalpeidd Weoti bl y

i, % B s B AR o S B T ol 72

user, Bid theidpig sioRdddn deinetd-ddid ables. WMecdilve colamn headirgs bat e
Lutilises intelligent obj ec@}%@vo ed by the ﬁ%er whi |l e

widiia A AL B JROAET AfGedP &Hﬁﬂe} Qg re a8 4ty gt

drivedl! th¥ 8¢ inteH36e @Rk RilcareNRfat (6 ik S&uallg'répres%ﬁtﬂ Tiodihe

obj ects react to the events, depending on the data

and feeloé the usar ingerfane is deivbby Caseasling Siylg Sheets @@8h Breshdd in
s. Because col um headi ngs and
Shee%ggf{%g%gﬁ‘% Q%tr %@Hﬁ. color, fonts, nmenu itens and
dr opdfiyvd4 Himstraiet 4 etBodalde0 af providing afi ddagtiieneser, inteHaceis er

o B 255 R A QALY e
repodioryFis bR le®Y ThAREAGdiBorPhid Bsocheirbetd-Ga2) In skpa46d,y| e
the u?erl]' ?ftttarfafcg isudirgargi%zrt]ﬂyagleie?:atgg ’Iqh%tu%erdﬁrltlel\'/fgcg ‘"has interface elements
that are dependent upon the meta data. Operation of the interface is controlled by
events that also are dependent upon data in the data repository and the meta-data.
Processing terminates in step 1408. Further details are set forth hereinafter.
However, before proceeding further with a more detailed description of the user
interface process, a brief overview is provided of a representative system with which
the embodiments of the invention may be practiced.
System 100

Fig. 1 is a block diagram illustrating a system 100 for adaptively
interfacing with a data repository 130. The data repository 130 may be any data set

that satisfies a specified framework for the user interface. The system 100 comprises
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Fig. 14 illustrates a nethod 1400 of providing an
adaptive user interface to a data repository.
Processi ng conmences in step 1402. In step 1404, a
data 20 repository is provided. The data repository
WO 20443188 0ci at ed meta-data. In step 1406, PCHAURZ®E001244
interface is dynamcally generated. The user interface
has interface elenents ¢hat are dependent upon the
meta data. Qperation of the interface is controlled by
events that al so are dependent upon data in the data
repository and the neta-data. Processing term nates
a dath repstitogy 13008.g., Edzit wercholst)and en adaptisedsef iotetfice system

her ei ter. 25.Ho er, before oceedi ng further
170 GEbigt B e ool S PR G g LB e it
systend 1 7i$ preforddiyriaPinenfd B ALASPONeY aﬁbﬁwﬁb@ which\allgesihef a

representative systemw.th whic t he enbodi nents of

applicaionitypebrowem-baseg. Heplinetien Serdee Prayiderd ASEDS2Fi g. 1 is a
i ' Lyl t : i vel
specifigich 16, BELATMY Cod ) Pide el 8L/ s ibip gl 1°1 Y
ActiveXprosiptingr(y.g1 ¥unaitiasie Sarigt od Sava sgipt codeh aWheret hroWiass a
speci fd2d framework f t he user int . Jhe,system
renfi ASRES I B 20 Sroey St B S o sk e 5,
send€iE PadetREISIotRY téqukatihe(bRoviser. Bhedérantediicehoyee) and an
adaptive user interface system 17 oupled to the

. eu 1t er. 1
impleggiedriging dibrast ghicetidn thedorst Qg prseihl dl lgs Gomeieaisyg er
using Hoflyteils 10 B840 dchiBlet o fHE Ve bethert 60 Vil aBRIBHEHEGRS an

appl i cation, "which allows the application to
such pe:thp Indewedror b Endianet. ABly emgteiugers Savagpasethpdeta rapesitofiASP)

0 e B TR R kbl poces

I'Irze SCripting

capalfle ofidelivdfirpiiata tBas} ower ugek imtthe Jandthatiias hiteragidedess, When
a browser requests an ASP page, the web server 160
for expEends- at es a page with HTML code and sends the page

back prgreibie bﬁﬁﬁ%‘ﬁ‘&_ﬁésﬁlﬂ?ﬁ%@&ﬁ@feposﬂi@ 148 @aybBligiveace may
be inplenmented using I'ibrary objects in the form of

fromsexesnd differentifiatabiasd as granRetinprsesteme Y. Thiswampgses pembper
ofin&¥i%ﬁ§i\;(§¥.ﬂa§@%}§éné"{@%g ed 1t180t$1%{;1¥‘§ériﬂiog§£1}sﬂ6ad1@a9a via

a ne suc eI'nt et ne ntranet .
112 intoahe datmwerchimey E30c dhe axloidim! rdneaction systemp d$04,d10B, .1.30

via the user interface 170 usi.ng a b browser. The
1108ty BRare b are pRer LU AP BRTE: ROBRTY 180a o
all. FBBraBIyDOBES nbSariiyla sthdnyed hotrB@livel 8 dhtaliez net

access, for exanmple. _
periodically loaded from the transaction systems 110. The staging area 122 may
receive both good and bad data. Data transform rules may be applied between the
transaction systems and the staging area, which may produce an intermediate file.
Data may be brought into the staging area 112 using variable character field text, for
example. Preferably but not necessarily, a virtual quality firewall 120 is maintained
between the staging area 122 and the data warehouse 130 to keep bad data out of the
data repository 130 and to identify errors in the data from the staging area 122. The
data warehouse 130 comprises warchouse data 132 and meta-data 134, Preferably but
not necessarily, the data warehouse 130 also comprises a data history 136, an error log

138, an error history 140, and stored procedures 142.
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15 Preferably but not necessarily, the data repository
130 may be derived from several different database or
transaction systens 110. This conprises a nunber of

i ndi vi dual transaction systens 110A, 110B, ..., 110C,

WO 2008 P83peri odical |y | oad data 112 into tRET/4H2083/001244
war ehouse 130. The individual transaction systens
110A, 110B, ..., |1 1QC g@y poorly interact with one or
nore of the other transaction systens, or not at 20
all. Preferably but not necessarily, a staging area
122 receives the data 112 periodically | oaded from

MairtMenut r ansacti on systens 110. The stagi ng area 122 may

ive both good.and bad data, .Data.transf |
e e §B ROl Brt e SR e e A L s and

retriev&Efr6rh B@imda &t 834 s iikedRYpoPiING UE SxpARdAbRH HesTAEHKH! i €
| e. Data ma¥ rought into the staging area 112

fi be b
"Treq sirpgurodphieds that istiea man aieny. iTbp metacdeta 13 @rovi®s exanpl e.
iﬂforgﬁﬂn%ﬁﬂs%lé%ﬂhoﬁ%- necessarily, a virtual quality
I'rewa 1 'S

intained between the staging area
o1 2artanidr,t he data warehouse 130 to keep bad data out of
the .data repository 130 and to identify errors in the
*JHR1 OFME he staging area 122. The data warehouse
o 136k &agpri ses warehouse data 132 and neta-data 134.
Prefer bl ybut not necessarily, the data warehouse 130
saltshte Eynpri ses a data history 136, an error log 30
138, ap, error history 140, and stored procedures 142.
*WHTBBEArY81983 PCT/ AU2003/ 001244 -9- Main Menu The

« 13LAARGAEALY 10 build a main nenu using the user
interface 170 is retrieved fromthe neta data 134 and

+i snitigespansiopopul at e an expandabl e hi erarchal or
"Tree" structured obje that & s the nai nu. The
SHETRE 3 aen® 19 HRen AsEoR st IR e Sdrleatse
descrived h@ems®er. sort order, display nane, hi erar chy,
table ID, 10 targetobject, navigation URL, and

Sear | expansi on.
Each column of every table is defined in 2 columns table as part of the

meta-data 134, Attributes of each colunm define the column’s participation in objects
such as search screens. This dafa is used fo generate each search screen.
List Screen -

List screens are driven by a custom-built list object. From using the meta-
data 134, the list object generates lists of rows retumed by the search-screen, SQL
"Where" clanse. Column participation, headings, and hyperlinks are all generated
from the metfa-data. Selection of a row by the user invokes the appropriate detail page.
Detail Page

Detail pages are related to tables {and hence entities in the data). Table
and column related meta-data 134 dictates participation of that column, its position on
the screen,.user access, and the related text heading,

Related Data

Every defail page also has a "Related Data" drop-down box. Population
of this box comes from a meta-data table that describes all table joins. Depending on
the type of the relationship (parent, child or_sibl‘ing), the word "All" or "The" is added
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Selecting a nmenu iteminvokes a search screen, a |ist
screen, or a detail page, described hereinafter. 15
Search Screen Each colum of every table is defined in
a colums table as part of the neta-data 134.

WO 20M0359%81,t es of each col unm define the col BRFAY2003/001244
participation in objects such as search screens.
This, data is used to ggperate each search screen
Li st Screen 20 List scréens are driven by a
custombuilt list object. Fromusing the neta- data
134, the |list object generates |lists of rows returned

to thbbemgscéaheahspwﬂn@m Fa@childrenywdhers "Adll' i added t@dieu m

s L2 B AR MRS o1 o,

simaﬁdsmwhaea detm"ypdgeﬁlsp}aﬁedammgr Caktemeetaad b rddaaship iPet ai |
rel ateq to tabl es (and _hence

descr} whein &’SJOIP ageéa‘ﬁt Lifoatamed mapy prgges 19 %tFJ&t @ fpat
comp¥BRy.an 834 Sasd b cﬁsp%%hﬁg R Ml dr@drPald ARoREr thk1& ar& ol um,

its position on" the screen, user access, and the

"Order g Wepstomer”, Frapestively. The lisiingdn tbaﬂmp&ko@m;bowt“é\ﬂh page
Ondefy 334 Vg 86 8 UL B GURLE MR S Bt By

readsd'éheCnhaﬂeﬂll tabl e joins. Depending on the type of

e fel atl onship (parent, child or sibling), the word
J-Q—ar—méMm r "The" is added WD 20041031983
PCT/ A48 RRs{:61R 12ddd for aQa haugaﬁsn la%emath@gmﬂg‘ ark 0éfinéd H01 ay

nanme. For_ children, where " 1s added to the
the mgtadiaineangiderghle flgxibility 1&%@@6@ @omwilq, joinsiged 194st  wor d.
I
compgg% tél éﬁg}ébg&egé: e&g% tlé Ii‘ﬁerp%ft #)%_Ils cgﬂhm%ﬂaﬁy% Aah
relatmmsh@w atlnwblgrboﬂstablehets act |abbm:th affpdréd” dal “ichil Elidlde wher € a

E‘?ﬁ)d tabltﬁ ﬁntal ned many orders relating to that 5
e e PMES case, the display name for the orders

and Fushapibre, ha bleRaRagsociatlel] 4o thebRl caf-hisd Qi@ine a
re%tsectlvely The listing,in the drop -dovvn box is "All
nmm

pig-attribpies it dictalnhayy dhejoin @mﬁwsﬁ% FeapiG A NPt qj |
of ﬂ%g tgﬁl conft61 WA S0P tHRCHarbiftt b chil@AGble appldts SHEL R -

Data Joi ns
information dropdown box and whether or not certain traditional referential integrity

rules are enforced as part of the data integrity checking, Other flags and options can

control other functional aspects of the join.
Join Functions

As part of the join meta data, a function can also be added to the join. For
example, the same, or similar data may have been entered into two tables in different
formats. If so, a conversion fonction can be included in the join to ensure that the data
matches. A simple example comprises a function to strip all non-alphanumeric
characters from both sides of the join. This is particularly useful if data had been
entered differently and sometimes included embedded dashes, spaces or tab
characters. Optionally, a “wizard” allows joins to be established automatically, by
selecting the appropriate columns, functions, and meta data options.

Because the joins exist mainly for navigation, joins can be included that
would not normally be considered as “valid” joins. For example, unless “date” isa
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10 The join table is used for data navigation. Because

the joins are defined in the neta data, considerable

flexibility is provided. For exanple, joins need not

conprise the primary keys of either table. Therefore,
WO 2§6di03883can have many-to- many rel ati onshi PET/ABI00Mi124¢

both tables to act as both a "parent" and "chil d"

tabl e when navigating hetween the tables. 15

Furthernore, the neta data associated with the join

can also determine a nunber of join attributes that

_dictate how the join functions. For exanple, a nunber

primyyy kpy, agistabasa dees ot usrmelheinelude mjoinhgtweeh two fiiated polumps

" Ghjpl dr | e, i nf orgmat i.on
ot twg ke v SuPaRTne RidSerh BLhEE col B UERbeET
user fodfirdy amdtriavigati 0d, el the tyws in tdbésB &nemeiol o patchlasiapant of

t he &Iata integrity checking. Qther flags and options
table &, And Vg ¥S%4 r ol ot her functional aspects of the join.
HardJeing Functions As part of the join neta data, a _

function can also be added to the join. For exanple,

t he 3king mets datd teidpssribeitie sebledgink decs npicaxpludmthe peeclithet o

[ I . sion
undef Y DRALES Mg fecicn B Bl PERb St e QuE ML
whert referelaiiahinRigrityatushiesenfotcesl] fhatd jeinampy dsclngadedsesingghe
DB nction to strip all non-al phanuneric characters
rom both sides of the join. This is particularly
Repottfigf ul i f data had been entered differently and
soneti nmes i ncluded enbedded dashes, spaces or tab
char Beeaussall sopreh snrepns gocent wilgjoarsis.ghe sepich saeqns pHICE be

almo&%hf&lt bPOGA a8l fﬂi&&%f ﬁ? bt THRY ro®§ ﬁ%r#edﬁg g%[g%?ate either

appropriate colums, functions, a [a optlons.
sprea8theBex dalstmst files,jeq, nsing Misrbsafiehavbss™ o Excel fkes.i Users

can el her§PE e e B mhne " e Bl 8 et
Manapi@(Meta Dataa WO 2004/ 031983 PCT/ AU2003/ 001244 - 11

primary key, a database does not nor nal I% i nclude a
j oi nBeARAR vk ioraes k0 calsmarsess gretarditp tebl, e meta-

data HAWBY 5 troabdd T Yicd ﬁg'o b Ba B th@adlaaES mseﬁ'hérbsfeem%ﬁé ums .
al I ows t?1e user t Ind, and navigate to, all the

of theroete-data 18hbdAndeBditddan a perics hf adnpuisirition kaeend (peeFign12)t abl e

-an Lce ver rd .Join i ta to
The uiGkip bt B - S B sl Rl B Rl "o
and tdbletables. Therefore, the meta-data tables can also be navigated in the same
way that other data is treated. These and other aspects are described in greater detail

hereinafter with reference to Fig. 2.

* User Interface Process 200

Figs. 2A, 2B, and 2C are a flow diagram illustrating the process 200 of
adaptively interfacing with a data repository. The data repository may be derived
from the different transaction systems of Fig. 1. Processing commences in step 202,
In step 204, a main menu is built using meta-data 206 (134 in Fig. 1), as described
hereinbefore. From step 204, two events 210 and 212 may occur. In step 210, an
event can occur in which the user selects a menu item. A menu item provides an
entity name. In parallel with step 210, processing from step 204 can continue at step

212, In step 212, an event can occur in which the user selects a hierarchical view (see
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under | yi ng Dat aBase Managenent System (DBMS) to
establish table joins. In fact, where referenti al
integrity nmust be enforced, "hard" joins may al so be
added using the DBMS. 10 Reporting Because all search
WO 26008083s accept wild cards, the search SCPEPAB200HIWI244
return alnost any set of rows as a subset of the
data. These rows are us?#i to generate either
spreadsheet or databasé™files, e.g., using Mcrosoft
AccessTM or Excel TMfiles. Users can then either use
the data directly, or manipulate the data further, as
Fig. He cEhaamyy be trolda g Iigraivhical videtsa AHearanchizal view isser

terface ., 170 can_al so,.acce bl e the
alfery ‘%ﬁ‘?@n&%ﬁﬂa@aﬁ“ Hep %lr% éf’g’&mfn%ﬂs ‘ﬁfpi@feéﬁ Fr data
upon'ﬂib ﬁl&&-d&iﬁ&@@ﬁﬁ% chéfed hithesrs 208, eBedzI@s%tthe Iﬁfarafcﬁ? dae%tnat data
can be edited in a series of adm nistration

changdqe@wg dats dnadsfhg hiepgryhical vimictyremay boopshedd 208k déen t he

col um

proce%%ﬁ%ar@%ﬁ ce F@E{GH% Eﬂf'ﬁeraﬁ%%mgfﬁﬁ%é“ﬂ%ﬁtg?# ta tabI es
consagaentylonly doee o pgradadoadiin simd ciranmetam/asy Fohsamexnkities dat a

eat.ed. -EP e and ot her. % are described in

in the o, HER 8 el SR oo vt in SRS | 8 RBWERE TG R g, 2.
relanbifsﬁfp tpikieh b SR, Be msh;’maﬂaﬁs 148d as?Phieanfly2C are a

owdlagramlﬂustratln the process 200 of 25

Nonr@&&ﬁttahl@m;seqrﬂaeé i pasept 4{619&@5@1@ i Il BptwispE 10WEhe
The e h{e%‘mg)zb@ E%remépkafe éﬁgo'rﬂ{%ﬂ)n boR Db pfdind 4t r%mt

transacti on systens o rocessi ng comtences in
an evelitepn Q@ ar in step 234, épwiiod theaimaxiseleviembieiaschival itam frer g

o BB, Fo oot ShncobindS L Homar o1 -

214, preyessitgmby cdntimsd 2 prep 210, Faom sty 210, pRi2essing@utitinuss ahi ch
t he user selects a nenu item A nenu item provi des an

step 8. entity name. In parallel with step 210, processing

f I oMSdegiion Ybp §.84) a%ﬁébﬁché‘ﬁl&‘d&& détbiBfine if & Seardhbcitb®R 212,

an event can occur I n whi t he user selects a
reqmdeAasp@m scrden is teuibt frema manu 1tem, If step 218 refurns fajge(NO),

o AP LHR FAH AR  e beT
Otherwlﬁy\lf kisp 218 remkisarug QYES);\/p:}Oc@émg edntininsg aastep:lﬁlﬁa Inbtap st ep
220, a2 r%:fra%edthrs]te seara}lc zr;carlge%qg/ dlspsla Icls Bm s?é{fz‘lz an'event oo can occur in which

a user enters search criteria and selects a “Find” command. Search criteria may be
entered in one or more fields, and the user may specify wild cards. In step 224, a

SQL “Where” clause is built based on the search criteria from step 222. In step 226, a
“List” object is called. The list object contains data returned from the “where” clause.
The list object 228 involves steps 230, 232, and 234. In decision step 230, a check is
made to determine if the SQL command returns more than one row. If step 230 .

returns false (NO), processing continues at step 248. If zero rows are returned, a

message is displayed stating that no records have been found (not shown). Otherwise,

if step 230 retums true (YES), processing continues at step 232. In decision step 232,

a check is made to determine if the row count exceeds a given or predetermined

number (e.g., 500). If decision step 232 returns false (NO), processing continues at

step 236. Otherwise, if step 232 returns true (YES), processing continues at step 234.
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upon the neta-data 206 and a cached hi erarchy 208.
Because the hierarchy does not change between data
| oads, the hierarchical structure may be cached (208).
The 5 processing and resources required to build the
WO 204@83188chi cal view of the data is conseqBEHAUPOHIIA4
done once per data |oad in such circunstances. For
some entities in the d%a there is a relationship
between rows in a table;"1.e., a recursive
relati onship. Wthin a tabl e, the relationship may be
di spl ayed as a hierarchy. Normally, a table is
In step3d che disPinudrows peerlamited ddvihe gred@bmﬁlil&dros lgivien ingmw iof step

et n 10 Th rarc 206 stgres the
232 @ S it o e o B et B A5

eventn amzm;atmmdhsssmn i’s]tﬁsplayﬁd dépeadint HiRdn Wi~ dzﬁaﬁl ects

a hierarchical itemf hi erarchi cal _di spl ay

238. Frgsniep &30, Shree ovpty ¢ %%gn MY ASEUrg dn %tﬁé%wzaaeveﬁr om
can o%&ﬁ&wﬁ&ﬂthe%&%@ié&é mgm% %ﬁf&h' BilGwial sih 55, 2k Qyep Fr om

step 2 processin ont es at ep 218. 15 In
240, despors lSdnnltfretp iedist oravawhqémrs; dn stepi242 adatehaseotine i f a

spre FRRP R  Mich Ao DPERIT RSP B ch R
populated eethaowgatao Dtlierwies frein s@%ﬁ,&ﬁ&esﬂ&&%@fb&ﬁg?e aﬂ?tepst p

ted | d d.
244 G345 BEiP P e SaEy 15 ok BUST RIS S IR
246, ﬁaqser kdlecHd @@pe@ﬁ@ A%omﬁﬁl%&ﬁhg 1h#§ beaBREGREASHE the

di spl ayed. 2, an event” can occur I n which 20
user tg mpye ﬁoelrthelogat@eéfr @:hltem i Bremistgpaddd os @ prepessingri nd"

conti r%?e% gearch criteria may be entered in one or
ontinte; %
nor re and the user may specify wild cards. In

st epItQhﬁé). 248, a Slked Ml s@tendh aiegeyeid&a@diohhndtmmziﬁn t he
sear,c riteria om ste 222
and sgzpetlayon et 190m st o bopdoun bor

is built@eptna&d upsrOfeth-ASa 296) eXifs stﬁ)I lﬁbhsﬁlom tIlﬂ@ Mehaldaihf ect 228
i nvol ves steps_ 230, 232, and I n decision step

- interrogpted ta fingh all possiblepmlatiprships & eibareniiies én the detpkassdfrom

‘step 230/ HNREht 1954 %W §57 Mathid e fsdkbeldofs 1l & g‘f agvgn bo¥, 48,

returns processi ng contl nues
item. |Hromp efep 262)\fsurawmtsrhﬂm5!8emt) and zﬁﬁs&agmur dndfep ﬂﬁﬂaym d

statin a 0. &EeLp rds av een (not shown)
ovent B bdoiin P B wpER TG PRA HER IAR el g BB ok ng
occurG@Which éRuséisclotie R “CrRk” 1tb1ﬁ Gﬁﬁé}ﬂ&n abéveRt cdd decur B Check
]:uclbﬁ made to determne if the row count exceeds a given
W

© Bice 8fdecky amSid e Sitemm kg caghwolteps 25200, prd e si on

proce o&éﬁwé@ﬂs&@@%fa' se (NO, processing continues at
236. O herwse, if step 232 returns true (YES),

pr oc'élw; lvngummmwd:és 134 to deseribotbe relaonghip Ut GSn IS
vmouscé\ireénAeH%Og 331{1,&9 %s%f}ﬁ'lterface can be used to search, navigate, display, edit
and report data from many different databases. Simply designing a new data tier can
generate new end-user applications. The user interface is also a software application
development environment. Developers need only develop their application at the data
tier level. The user interface then becomes the user interface for the application,
automatically adapting to the new data. This saves design effort and the necessity to
program a new user interface. The adaptability of the user interface is achieved by

using meta-data tables within the data repository. Such tables are easier to generate
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-13 In step 234, the display rows are limted to the
predeterm ned or given nunber of step 232 (e.g.,
500), and all rows are cached. Processing then
continues at step 236. In step 236, a related |ist
““”@%%%Eﬁ i s displayed dependent upon net a- #&T4U2093801244
From step 236, three events 238, 244, and 246 may
occur. In step 239, aneygnt 5 can occur in which the
user selects a reporting option, follow ng step 236.
In step 240, a report is built fromthe |list or cached

rows. I n step 242, a database or spreadsheet
and pigfairethian wHri E@g@e sofifage wpbeatione Ereisergpterfhoeragws 4 user

to st%(ﬁ&h goﬁwgl‘rfn Qﬁ?ev%? glgtééo a%ce\gem& Nl 8 g%&éﬁ and

processi ng ‘may contlnue at
navigdtethrough medataiepﬁsﬁokyltosth@medeﬂéinfoanat@ue Ei‘he osecintesfacacan

eect aI' it In step 10.246,  the
casi B ootk o s o itk S i ome e e Rt St
underTheRed imérfR¥hAY alkdBe intpidiented aff R MandalodBappiRation
|ocation to an item From steps 244 or 246, @ﬁ ocessi ng

togolbgnwittitrmdatas (Thp dztaalaybﬁpm@ya%ﬂ@da@d peinse CORGM.Ar|

via neoEE ek, Al )éed based on nmeta-data 256 and screen
via a)?out c%m‘orma\t on 254. In step 250, a related
Soreddf s Mation, drop-down box 15 is built dependent upon

s | ﬁ%%@%r%oévg?ss%%}e%fr%%%ﬁz# Saplebdit Pt MR o
the appdasanceentlthd iheadepradneedistthdpoeess 200w Fig LePh50, an
occur in. step 252 in which the user selects

t
Screeeelﬁgt]soﬁr%f %vwebwsmgﬂ@ﬁdamvewe% agg 40 aceess data, I the
screehdiidts, fre Ricrd QS nfRfd: Eﬁﬁox@?ﬁo@é‘e‘f Wused. N Step 258, an

event can occur in which the user selects a "Parent"”

i t emFig. & ﬂétsﬁﬁe%ﬂr%mhewmof&@nn@@‘?@ prodpcadn Thpmeir t he
menﬂj?ﬂls ﬁﬁ)kv%%rsthéﬂ | dafbbadelof g%poél{agﬁﬂéﬁﬁgﬁglz f&nrgﬂlhlg%/ (me can

occur 1n e user s
itemdare shosmdh ﬂxaﬁnam' mas1 X8 8conidailing amifer? 82) “Asguilt essi ng

conRRHPYE: s8R e ekl BhShatd

mstofgl qme 1t6m 320 Hich&ded oHS’{Eé sckééhﬁbf AR AR InBEade $EFodRed,
navi gat e, display, edit 25 and report data

labelkﬁ M-hwﬁﬁoaﬁw@r@n? aIbfatT h@ﬁ@@b scrgpnOys shownghafelds new
showfl 3 the lath £ R0y ARNIEN W1t (IS URHop@BBl u6H 10 BRta- T

user inter eis also tware application
data. dhes/shbwp irelig. S hy filling irethe desCraptindieki 320methd seanthscrben el op

t.heisr appl ] io0 t, t.he d per | evel e user
10 i oo B ihing B e a0t 17 e Bocpes e
show8 pPFigCAt EfR of tha it mby BdlickehabE mie deild, NBldRERY oflat a.
Thi s saves design effort and the necessity to
the topmost item 610 produces a related detail screen (248 in Fig. 2).

Fig. 7 is the resulting screenshot 700 of the related detail screen, from
clicking on item 610. This is the result of a “Where” statement built using “diesel”
from the search screen. A related information box 720 is depicted with “None”
specified. Fig. 8 is a screenshot 800 that results by selecting “All Serialised
Documents™ 810 in the box 720 of Fig. 7. One serialised document 820 is depicted as
aresult. This is a related item “child” (260 in Fig. 2).

Fig. 9 is a screenshot 900 depicting details of a SQL query 910, produced

by step 224 of Fig. 2. This can be shown by clicking on the SQL icon in Fig. 9.
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30 program a new user interface. The adaptability of
the user interface is achieved by using neta-data
tables within the data repository. Such tables are
easier to generate WO 2004/031983 PCT/ AU2003/ 001244
WO20HMBY maintain than rewiting the soft REFAU2003/001244
application. The user interface allows a user to
start fromany point, wjth whatever piece of data the
user has, and then search and navigate through the
data repository to the needed information. The user
i nterface, can easi}l&ﬁ be transported to other sets of

dat a.FiadBisscrrgnsbet WRBproyiding fusher details ofhoymap msite. 5
One §Pe H&ﬁgm'tﬁgrﬁﬁfﬁ Befiu [FRYe &ghﬁﬁisﬁ -dnrﬂaineﬁﬁﬂh Rk Achil

standal one application together wth I'ts own data.
elem®itd 08 {BrarStatistics by Taldeli. CRid iy anpaupledfas pdgingstr@dDROM,  or

' k gceess, . ex I shot,s, Sever al
oy AR R GEOE BR et F RSB g TR e ge °5 1
corrdsgonidinig eRby @t ardrofiited.appear ance of the interface

prodyced by the process 200 of Fig. 2. The .

screershbisd S&Wéﬂf@?f I&S%Flt%%&a Ia%rﬂcglg?lﬁw tster2d4ptFige
2) shewiig all Hhed 1136 St 1BEERS The AR 111 Mark BGperBALESRASRGHS

the"M crosoft Internet Explorer browser is used. Fig.
the dgtabase. yBach sepessents stoveenshot 300 of the interface

prodyg TR [ h X ent

Gt at Gl 31612 3B 0L Por AR e it
functidne W21 (aiflwstratiiythatithe infesfaceriin bensed todbOess amdmpodify thg an

item 320 "As-built Configuration Part'. Al so shown in
meta‘tdﬁ"@ erface is a time franme, indicating the stored

hi st gy, tHeferdbb@inieht 6F 86 tivkMiohlpkFAR S 1ﬁgelﬁztg€@er§%&enshot
. 400 of the interface is produced, |abelled "As-built
interi@esn Fangble af attaphime fora widey pas ofdainbases.s Thesimitiabmeny andgfiown

' %Q%]' c at
sub r%hgggﬂgsj lg?rgf s ar e%%@%@%ﬁa %pag% ngnf@# gleg%gaég{]a. As
informhidaris held i ge-d&fineli yefa datai tatdes. The bdvadiegesraf|itis apprdacke| d

520 in the search screen 510 with "diesel" and
COMPIBFcking find, the list grid 600 of 175 items is

pr oduc et single uses itdtficé ehnfbe Geus&d in BREMbE of afslichiciRE MY
be clicked on for nore details. C.icking on the

t opros tNgw apligptionssrap e Waerpquklpanddnggpensivels cr een (248
in FLg. ek 8; [ I i 700 of
the r elgst@ésghglé‘fg%%e@ﬂggﬁfl ¢ rics)élrlnltrl ag%wc%ﬁpg(%?ﬁgﬂgﬁ item
610. Thiugklys the result of a "Wiere" statenment built
using "diesel"., fromthe search screen. A.related

ot oF SRSl pe SUR B RGP PSR R e

interface; and

- In summary, applications are easier to develop and maintain, and
therefore are less expensive.

Computer Implementation

The method of adaptively interfacing with a data repository may be
practiced using one or more general-purpose computer systems, in which the
processes of Figs. 1-12 and 13 may be implemented as software, such as an
application program executing within the computer system or handheld device. In
particular, the steps of method of adaptively interfacing with a data repository are
effected, at least in part, by instructions in the sofitware that are carried out by the
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specified. Fig. 8 is a screenshot 800 that results by
selecting "All Serialised Docunents"” 810 in the box
720 of Fig. 7. One serialised docunent 820 is depicted
as aresult. This is arelated item"child" §260 in
WO2RMYSI98Y 30 Fig. 9 is a screenshot 900 d&@STFAURE001244
details of a SQ. query 910, produced by step 224 of
Fig. 2. This can be showa by clicking on the SQ icon
in Fig. 9. R WD 2004/031983 PCT/ AU2003/ 001244 -15
Fig. 10 is a screenshot 1000 providing further details
of the main nmenu. = One of the itens in the main nmenu
compuiery fhe ingtrctiprspast bedproed aspuags e ¢nsls modales,|caph 8 enent

pertcbiil) onhf fbee SpHolial i3, Pl SRR may B i FipARoBRAD, °
readabamedint aofrpdeing the Istomge doades déschliedttelvivg $oraranlé eIls
softvEt 1 EREHD RO oo s ) e rBptH AT ottty digh o5

execﬁtfad by @e codputéh QLV\Ccdﬂﬁ)u%i' i'eadldb[&iﬁediz.&ﬁ- Bavihd Hich sdfv@rd dree.

he 1inks 1110 are hyperlinks to itenms in the
COlelé@efa’E%E@ reppiged ?I@ﬁks@m%tera’r%@m PF‘?dH‘éPr |Ayn examgle ofp is a

?ﬁ%b ve
compﬁgerr unct %Ogﬁ%z%%ké?&?%ﬁ%tﬂ%ﬁg t at t e ?dr%er agtg%%an
is deoctedimatig13. access and nodify the nmeta data tabl es.
e i ment s n oyl de a
! 38 e PR BT of ot d QHlles SBABIEEAEPS 1 g
comﬁrﬁmg oi¢ elem&elof thk sﬁﬁdg&b@cﬁ@s desdtitsedibaiciriagtbr, I‘E&lauoiﬁvﬁe Bl |
b-menus are_all, generated, fromthe underlyi

1°adeéawta@&éﬁ@mpwgfwlafthw@pwe&réﬁgwmﬂmﬂ?d&}l Webhel d
the cbrﬁplﬂéreA gﬂﬁesi fsg;ta?ﬂ 64t dARSS: acEH@u@%amwﬁéduﬁﬁ

hi's approac nprise: - singl e user Interface can
hawrtg@ud:ee@ﬁqu o aaommimmmgsﬂn a@ppndp@ on the m@dlum thajendn be

ly;
A R L
may éfffijet mmagenw appargfis fh lenﬂnhyg data @aaqmﬁ ihtegrithef akdataa
set dc%riy?é fip fLe tagsggrr(];ggn arcg a{n[:ée wﬁg %n %m%o&?neﬁtg %f yhse %{venﬁon.

The computer system 1300 may comprise a computer 1350, a video display

1310, and one or more input devices 1330, 1332. For example, an operator can use a
keyboard 730 and/or a pointing device such as the mouse 1332 (or touchpad, for
example) to provide input to the computer. The computer system may have any of a
number of other output devices comprising line printers, laser printers, plotters, and
other reproduction devices connected to the computer. The computer system 1300
can be connected to one or more other computers via a communication interface 1364
using an appropriate comumunication channel 1340 such as a modem communications |
path, a computer network, a wireless LAN, or the like. The computer network may
comprise a local area network (LAN), a wide area network (WAN), an Intranet,
and/or the Internet 1320, for example.

The computer 1350 may comprise one or more central processing unit(s) 1366
(simply referred to as a processor hereinafter), memory 1370 which may comprise
random access memory (RAM) and read-only memory (ROM), input/output (I0)

interfaces 1372, a video interface 1360, and one or more storage devices 1362, The
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- In summary, applications are easier to devel op and
mai ntain, and therefore are |ess expensive. 25
Comput er I npl enentati on The nmet hod of adaptively
interfacing with a data repository nay be practiced
WO 20410388%ne or nore general - purpose conput BET/AY2PHE244
whi ch the processes of Figs. 1-12 and 13 maybe
i mpl enented as softwaregq7such as an application
program executing within the conmputer system or
handhel d device. In 30 particular, the steps of nethod
of adaptively interfacing wwth a data repository are
storage ¢eer@pgh 13@mdyesawpriserpnp 8f moresy thefallowieg: |ac§1ﬁBP)f #Hs% e

hard @gr%gﬂ%%%&@{ﬁd%%ghgg%?gﬁ ﬁ‘ﬂg iRt uct | onsgﬁrray

stick Jxeaghetiotapk ozsanp nﬁesz ammnbercnd den-welatile agragedwbeﬁ well

rform artlc r t as The s war e
kno 9ﬂt?ée ﬁ“ta %f ?S"'S? 88%%9 ot TPHeE°
may E6hiiisk Shd\e rﬁ&i@o%@fn@ﬂ@ryqsm geheasaps dRitedrcaw, for
ex le.- The software is |gaded intQ the conputer

phise cempruieats of theepmBmieeT h3<H i mplcawacqnﬁeqﬁedgo 89yt ed
more%ﬂ:tgl: ??m&ts Slaonfo AR BhE 15824 &ﬁ%ﬂﬁ}‘i‘nw 189
oretor

ware or conputer progr ed onit is a
that in turp uereprise detgy aldress, awhrontrol Ansesx 3¥hile @ singledus t¥¥fput er

cepigdaie 17 0l sl Paebedh O IR b el 15 1

compe bi SthérHloctrbile cangfutivgd &rideaychns aPDX aobelma@hommy er
- readabl e pedium 10 conprising ope or of the

have s¢vsrah hesegmlnding BRI AR P ITRSCRIOR BYS BFIEDPHASH { war e | s
{
grapﬂrlre&g:?ﬁﬁ‘rjﬁdg %ﬁ a?gﬁph‘éﬁm ShitdlOMRdgBEmEPRRHILSEd th %ﬁ@iﬁabe

en carried out by the conputer.

commwygatioes bepvasy smlnbmaad%nle 6 GYSHDL BBRE BPIOCATIN il@rbeﬁ% adabl e
m...havi n s of I
O L
capatﬂ@ﬁmtb@rssmg';l' &kﬁal asiﬂe;a@ﬁng Jfﬁﬁ opemiiutis SIayﬂ)B ogpd dmstqad twuthmtt in
ut er ge:) ect an advantageous apparatus
d"Pm’BEﬁ@ F $998° H’Qtsﬁmgﬂtzi;‘? ’c“;‘ferﬁ’r?a integrity of a data set
derre\bask ﬁtepgys@ndgb@m SIMPIF Srovidedis Qlustadive pivpbdes hrte

enbodi rrents the invention. _The conputer system

°thef139@ﬂ3“ﬁﬁsﬂﬂ%©ﬂmuewloaecmﬂmﬁ deperfigg oo pogBe A K )
tho infikfbs, T3hoRaEs A JHRFRE BRMaAIGH BES: phabiled dofidfise 7O

n opera can use 730 and/or a
IBM{POVATS sroth@atitls, queoff ﬂmM:tchnomnj"ﬂMé faﬂxﬁlsrz)f @6, Juouchpad,

Sparcfs%ion (TM), a workstation or the like, The foregoing are merely examples of

- the types of computers with which the embodiments of the invention may be

practiced. Typically, the processes of the embodiments, described hereinafier, are
resident as software or a program recorded on a hard disk drive as the computer
readable medium, and read and controlled using the processor. Intermediate storage
of the program and intermediate data and any data fetched from the network may be

accomplished using the sep::iconductor mMemory.

Still further, the software can also be loaded into the computer system fiom
other computer readable media. The term "computer readable medium” as used
herein refers to any storage or transmission medium that participates in providing

instructions and/or data to the computer system for execution and/or processing.
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20 exanple) to provide input to the conputer. The

conputer system nmay have any of a nunber of other

out put devices conprising line printers, |aser
WONHPOHEBr s, plotters, and ot her reproduct PEHAH203/08244

connected to the conputer. The conputer system 1300

can be connected to onqlgy nore ot her conputers via a

communi cation interface 1364 using an appropriate

conmuni cati on channel 1340 such as a nodem

communi cations 25 path, a conputer network, a wreless

, i : : ise a
Exanigof Qoret ek (Smprl oy Rtk dha RERC AL CIRNOM PR
disk dnive] aROMhertintegrated tivenitt hmagnetceontical disko@,a dompuiex anpl e.

er gy e I
reacebliafIBN S pOVCD: ERYREARPILE 0BG PhottBiFIGRE 48
interqal owoexéesmal ofithe eomaft¢rerodplemErmmplesld T@nsnissodn meda conpri se

30 randomaccess nmenor a r ead- onl #
compP ot S8 SRS B RS P e Rl oo TR LY
anotﬁeﬂtmﬁu&e er ﬂ?ﬁ&keﬁﬂﬁi’ioe,m}ad the Iﬁﬁi/‘xet SrilnEmge compiisepse-taib 2.

The. WO 2004/ 031983 PCT. 03/ 0 4 -17 storage
“M’E‘E\%‘P%Se"(“é)mfi ORERordEhon V8 ‘tS%%“%éﬁe ]ﬁ@r e of the

foll gvsnm:nuglbélll @?ﬁaﬁodﬂg&ﬂs oﬂh%g_ﬂ%&ﬂ ir%\@/rgdfg niéthods, ;

magnet o- opti cal disc drjve » ata car
systeggs, aﬁg RYPRMterProgEym pwéb%{or adapysly Wlerfzeipe mtﬁ é?’atéf a
=0l at | t | G8SiI wn to
repc’Stﬂh S e{}esl%lfa}1 Pé&gnllyér%l %glleg t .OQE%rg&te%gﬂ%u r po?géﬁpoa%.éﬁp %i S
thosedlsilled inghé ahin the kght piibis dislosurs thatmeriouswpediSentiongandfor nor e

.t he nory 1370. and_ t he storage Vi G 62. Each
substtio o BB fRiot Ancl B £ SBBFESCADC 1)
inventiomnected to one or nore of the other devices via one

or nore buses 1380, depicted generally in Fig. 13,

that in turn conprise data, address, and contro

buses. \Wil.e a single bus 1380 is depicted in Fig. _
13, it will be well understood by those skilled in the
art that a 10 conputer or other electronic conputing
devi ce such as a PDA or cellular phone may have
several buses including one or nore of a processor
bus, a nenory bus, a graphics card bus, and a

peri pheral bus. Suitable bridges nay be utilised to
interface comunications between such buses. Wile a
system usi ng a processor has been described, it wll
be appreciated by those skilled in the art that other
processing units 15 capabl e of processing data and
carryi ng out operations maybe used instead w t hout _
departing fromthe scope and spirit of the invention.
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The conputer system 1300 is sinply provided for
illustrative purposes and other configurations can be
enpl oyed wi thout departing fromthe scope and spirit
of the invention. Conputers with which the enbodi nent
can be practiced conprise 20 | BM PC/ ATs or
conpati bl es, one of the Mad-ntosh (TM famly of PCs,
Sun Sparcstation (TM, a workstation or the |ike. The
foregoing are nerely exanples of the types of
conmputers with which th Jiments of the invention
may be practiced. Typi %T&&Et he processes of the
enbodi nents, described hereinafter, are resident as
sof tware or program recorded on a hard disk drive as
Thftﬂ@“@@ﬁﬁﬁ%@‘?@"? s %Havsm and read and
contragl I ed usi t
of the"progr ﬁ%ﬁﬂ@ﬁ?@%ﬁ%@%ﬁ@%1@%@&%&?3%‘%
repésetbryh sald metind dvenprisingthé stepyofbe  acconpl i shed usi ng

t he sem cqonduct or till further, the soft
can al’g” @g@dffaﬂergp?qﬁfpg}/ﬁﬂ BB FRASHPTY. 2‘%}"%’%%3?9% fefa-
dath@r conputer readabl e nedia. The term "conputer

readabl e medi unt as used 30 herein refers to any
st or agiefnamlcaﬂra generattigenidmsedi interfabahaviag mterfqgatebmehts that

rovi.di.n in ons anpd/ o ut er
are QG5 Plon T bR 2 ShePBon B st ol O IBERY 5
thatR(sb/ 2P HEHRAAEHD Lig bl data 4BsdiK AR tositdry 9h@ kA0 enct@dita,
conprise floppy disks, magnetic tape, CD-ROM a hard
di sk drive, a ROM or |ntegrated circuit, a
magnet,0- optr r :
such tgs a Xgé:ear éi Hjkl%l \‘;\th%[aegrg%l&; (;)thmg step
conﬁmedi's ttle vtep eﬁ cl@e“cEmgl SBi‘d&:'faﬁﬁlepMito@(ﬁoeﬂhﬁtﬁte s@il daberepasitotit leds
Jom E(r gs of transm ssion nedia 5,conprise
assQEIEMEta-JaE AT PReiP-A9A ACAIE FRIPTIQORR 81 S atREADOSIgY o
networ k connection to another conputer or networked
device, and the Internet or Intranets conprising
e- mai B. transfhhs siettnel aepakdingfto chairhi2o wheriosaikd gererating step
A snal | nurrber of . enbodi

Websi t dth )
furthgr C?h@%rﬁﬁﬁw%ﬁf %Bﬁw ST hBES Oblegyising aid mefe- e,

leve%qmb,llﬁ%fee%g%rm& RO SethQfat,2dapt i vel y i nterfacing
a data IO repository have been described. In the

light of the foregO|ng, it will be apparent to those
the . li ht di scl osur

ski | | inth art of .t
that Jari ous TBATeASAAeaengTn Fin 1, Bisder vatr IR fagter
ofa&ﬁsﬁﬁéﬁlwidﬂ%&fﬂﬁﬁﬁfd@aﬁﬁo{vé&m the scope and spirit of
the 1 nvention.
5. The method according to claim 4, further comprising the step

of generating web pages for delivery to said browser to provide said user interface.

6. The method according to claim 1, wherein said interface
elements comprise a main menu, said main menu being an expandable, hierarchically

structured object.

7. The method according to claim 6, further comprising the step

of building said main menu dependent upon said meta data.
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-19- CLAIMS: The clains defining the invention are as
follows: 1. A nethod of providing an adaptive user
interface to a data 5 repository, said nethod
conprising the steps of: providing a data repository,
said data repository having associ ated neta- data; and
dynam cal |y generati ng sat2ZD-user interface having
interface elenents that are dependent upon said neta
data, operation of said interface controlled by events
10 that al so are dependent upon data in said data
repository and said neta-data. 2. The method according
to cla.ml, Wkeghdth&PdddofRiEloadldifgdl, SiRkin Sdfict:S&8a
the step of checking said data repository to ensure
conyyisgs gt eners page ebiby follawingssoci at ed net a-data, said
meta.dakgd defining relationships in said data
repository. 15 3. The nethod according to claim 2,
whaﬁqﬂmyﬁamﬂ generating step further conprises the
%g of bU|Id|ng a menu as a tree object using said
levels in said tree being built from said
nngmgqba 20 4. The nethod according to claimai,
further conprising the step of accessing said user
|tﬂ&ﬂ§$&bemSlng a browser. 5. The nethod according to
cIa|n14 #@gﬁ conprising the step of generating
|very to said browser to provide said
usqhnhp&qﬁﬁggﬁ 25 6. The nethod according to claim
1, wherein said interface elenents conprise a main
menu, said main nenu bei ng an expandabl e,

hi er argchi cal | t 9 ﬁ[ oy

accor (?Cng to éipg?ﬂé'ﬂg)% u(r?rt(‘:!l ge‘ﬁjoggaﬁ%’rfy né’rgﬂdgp@%%&%ﬁep
of ikl Mgeafohl sdregR dlistedibert@neddanbagei D nian defBd seleatd.

-20- 8. The nethod according to claim1, wherein said

net a-data conprises any one or nore of the foll ow ng:
10. The method according to claim 1, further comprising the steps

of automatically generating and displaying search and navigation elements of said

user interface.

11. The method according to claim 1, further comprising the step
of providing at least one parameter pointing at said data repository to dynamically

generate said user interface.

_ 12. The method according to claim 11, further comprising the step
of providing a universal resource locator (URL) to a script location to run said user

interface with said data repository as a parameter.

13. The method according to claim 1, further comprising the steps
of:
providing another data repository, said other data repository having

associated meta-data; and
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sort order, 5 display nane, hierarchy, table ID
target object, navigation URL, and 10 initia
expansion. 9. The nethod according to claim?7, further
conprising the step of invoking a search screen, a
list screen or a detail page if a nenu itemis

sel ected. 15 10. The net held-according to claiml,
further conprising the steps of automatically
generating and displ ayi ng search and navi gati on

el enen f i ser _interface. 11. The.nethod
acoor SPRgRicaE kéerttG® spifNsFLinREhice Pihind St Epfroc. o
cleraéntprhavardidegendbntl upas aidigetp dita BEELd ot ddth Rgpositorsai d
data repository to dynamcally generate said user
operaiio of saig intqrface-eaptr evaels shad iplsg arcdepeaden ypon data in
saicf&ﬁ%fa&?&@t%h%ﬂ?igs etlgp,. of providing a universal
resource 1ocator ( to a script location to run
said user 25 interface with said data repository as a

araneter. 13, The nethod according to claiml, .
For & hafh compr TP AEPRREASPRRE o6 Ay MIFIRY SHHb e Fergsitory

. is AEPRATHP B PlurSRy éfeiﬁk@énth{aﬁage%P%ﬁéaeﬁ% Ay 30

associ ated neta-data; and -21- dynam cally generating
said user interface having different interface

el enent.s t hat ,are dependent on said.neta data o

cai d dfher  dafd PEFELRoe o HRORTRB RS i Thc8 lo o daa
repdsitb 8/, kA8 eppupattid &drh illpg/_ events that al so are dependent

upon data in said other data repository and said

net a- skt reppsitary lavingassopietedpstirditaigndo clai m 1,

et e Pl PRk AL A e

elensonsd éaware dependent upon said meta data, operation of said interface controlled

by events that also are dependent upon data in said data repository and said meta-data.

16. The apparatus according to claim 15, wherein said generating
means comprises means for checking said data repository to ensure said data

repository has associated meta-data, said meta-data defining relationships in said data

repository.,

. 17. The apparatus according to claim 16, wherein said generating
means further comprises means for building a menu as a tree object using said meta-

data, levels in said tree being built from said meta-data.

18. The apparatus according to claim 15, further comprising a

browser for accessing said user interface.

19. The apparatus according to claim 18, further comprising
means for generating web pages for delivery to said browser to provide said user

interface.
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15. An apparatus for providing an adaptive user
interface to a data 10 repository, said apparatus
conprising: a data repository having associ at ed
net a-data; and nmeans for dynam cally generating said
user interface having interface elenents that are
dependent upon said neta dit-a, operation of said
interface controlled by events that also are
dependent upon data in said data repository and said
meta-data. 15,16. The appar.atus .accordi,ng.to .cl ai
15, widt ei n s ARHARSAREIG AR Lt heLe Said e,
eleiBRE Kbkl Haildhehul SRORalrOh¥nd Bei SO SN Easditle, W@ chically
repository has associated nmeta-data, said neta-data
strugtargdotaests el ati onships in said data repository. 20
17. The apparatus according to claim 16, wherein said
generating neans further conprises neans for buil ding
a menias a t e appiret attdidifg §o¢18in B0, urthiaicamplisivg! S
in said tree being built fromsaid nmeta-data. 25 18.
meapg dorAlding said malndnenudspensent yyomsaid meta datger
conprising a browser for accessing said user
interface. 19. The apparatus according to claim 18,
furt he@2. conpr iBiengparamaasotding peciainal 3, wheve spd gesa-iaa
delivery to said g%p%ﬁ r .to provide said user 30
COmMBESes 3y Qe of yipre 9 JQHOWINS A at us according to clai m
15,ohpd&gi N said interface el enents conprise a main
menu, said main menu being an expandabl e,
hi elisplayimapad,| y structured object. 5 21. The apparat us
accordi 9 to claim?20, further conprising neans for
bui TdM¥§ sai d mai n nenu dependent upon said neta data.
22.tabibEDAappar at us according to claim 15, wherein said
nmet a-data conprises any one or nore of the follow ng:
10 tygetobdeclier,  di spl ay nane,

navigation URL, and

initial expansion.

23. The apparatus according to claim 21, further comprising
means for invoking a search screen, a list screen or a detail page if a menu item is

selected.

24, The apparatus according to claim 15, further comprising
means for automatically generating and displaying search and navigation elements of
said user interface.

25. The apparatus according to claim 15, further comprising

means for providing at least one parameter pointing at said data repository to

dynamically generate said user interface.
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hierarchy, table ID, target object, 15 navigation
URL, and initial expansion. 23. The apparatus
according to claim 21, further conprising neans for

i nvoking a search screen, a list screen or a detai
page if a menu itemis 20 selected. 24. The apparatus
according to claim15, furt¥er conprising neans for
automatically generating and di spl ayi ng search and
navi gati on el enents of said user interface. 25 25.

The a ratus ccor di I m.15

compr| PP b Pring i Y 25 S omarising or

medIRifBit pregldaig Siivershd k&otRP Asdat? f(MR'L? to &y dedtidto run said
generate said user interface. -23-"26. The apparatus

usepistestage mithtsaiddaty mepgsitoryt aiva pasameterpr i si ng means f or
provi ding a universal resource locator (URL) to a
script location to run said wuser interface with said

data rxposi t orfheapp@atngbesvrdiag to Haidy 15, HiehappRpabidg:
claim 15, further, conprising: . another

accordin

dat a raé\s%@r 3%?§ﬂpﬁﬁmrﬁ§a‘a§&é%spa%é mR-geigaid and neans

for dypam (ﬁ’l ty)ﬂ fHy g{:ﬂe&&l b WS ehedr ggﬁé‘ﬁ:g%d@é)’én@g
ertace

di fferent eman that are dependent upon
integfa¢edel emptiats dmt areafeperaieolt tqiohesmddaeta data ey osil otirey data

rep g apidefaklintellste pRoUES B Freneihat drle ppdent

upoh @BQSh E41H HHRP dataeépé)sﬁ@%né 34i@ metdatdhe appar at us
according to claim15, "wherein said data repository

is derived froma plurality of different database or

transagti on systens. 15 29 C u r rogra

o otudE hovi e St Aseorling e R LS i AF i aca
repo3OBLE derivddaBim Nphe ekt Ge diffdrerit fiamibhde or Ria@¥HcHbi Gysedins.

adaptive user interface to a data repository, said

conput er program product conpri sing:
29. A computer program product having a computer readable

medium with a computer program recorded thereon for providing an adaptive user
interface to a data repository, said computer program product comprising:

computer program code means for providing a data repository having
associated meta-data; and

computer program code means for dynamically generating said user
interface having interface elements that are dependent upon said meta data, operation
of said interface controlled by events that also are dependent upon data in said data

repository and said meta-data.

30. The computer program product according to claim 29, wherein
said computer program code means for generating comprises computer program code
means for checking said data repository to ensure said data repository has associated

meta-data, said meta-data defining relationships in said data repository.

31. The computer program product according to claim 30, wherein

said computer program code means for generating further comprises computer
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conmput er program code neans for providing a data
repository having associated neta-data; and 20
conmput er program code neans for dynam cally generating
said user interface having interface el enents that
are dependent upon said neta data, operation of said
interface controlled by evBhts that al so are dependent
upon data in said data repository and said neta-data.
25 30. The conmputer program product according to claim

2 rein -.said.computer program code neans, for
prof PAE Fftals 5 BhaE Tt B B et e R Rtes e Aot
in seiderkibemgbaildfomtaidapasiataory to ensure said data

repository has associated neta-data, said neta-data
defining relationships in said data repository. 30 31.

The ¢ uter [ |.at 0]
mher ST on THESLATLRL AR BEAREL bR G LA i
congpeismpabmpgtel praghen codompeasdsr aoepitganid us2dintgpfaognsing a
code neans for building a nenu as a tree object using
browssry neta-data, levels in said tree being built from
said nmeta-data. 32. The conputer program product

according to claim?29, further 5 conprising conmputer
progr @h code dbansmpuier progess progudacchbrdingito chire 32 avether

using a browser. 33, The conputer. program product
comfE B sPmaTieE PR ot M TR RO R MO PR SCOR I LR 1o
saidbrO@Ecr o FRIRIBRANSe! Rlergaer ati ng web pages for
delivery to 10 said browser to provide said user
interface. 34. The conputer program product accordi ng
to cl giym 29, r.el jd i I : . i se
AR N ST
saidtihterfacccdiemalts yorfpridecd hi@dn@h, 68 malkbmahu bdihe ag exfatistlc,
. program product according to claim34, further
hiergrghisall e stagtuehobiedr program code means for buil di ng
said mai n nenu dependent upon said nmeta data. 20 36.
. The conputer program product according to claim?29,
wher eBfi. sai dThetampisttaprogrpr prodsctangording toclaimBé, fafther

t he foll ow ng: 4 . .
comprising computer gro gram code means for building said main menu dependent

upon said meta data.

36. The computer program product according to claim 29, wherein

said meta-data comprises any one or more of the following:

sort order,

display name,
hierarchy,

table ID,

target object,
navigation URL, and

initial expansion.




10

15

20

25

30

sort order, display nane, hierarchy, 25 table ID
target object, navigation URL, and initia
expansi on. -25- 37. The conputer program product
according to claim35, further conprising conputer
program code neans for invoking a search screen, a
list screen or a detail gHge if a nmenu itemis
selected. 5 38. The conputer program product according
to claim?29, further conprising conputer program code
means f,or aut tical enerating and .. displaying
Sear o and” navitg SPIgHieLPRIRET: BrosheuPiraineus Rlafh o Papcter
con?isin?h@nﬁﬁfﬂ? pEtirai 08 MBARITBHMCbLIAE G QEALR Sorbéd, & 18 sFreen
9, further 10 conprising conmputer program code neans
or gdstailyageifcn mgnaitemdsselectnde paraneter pointing at said
data repository to dynamcally generate said user
interface. 40. The conputer program product according
to cl &i8m 39, flhkicheiputet piptans hivducaikpotdiiy tochgha fuedier
nmeans for Providing uni versal resource |locator. 15
COmPURIRE COBPYIEE PFQSHAM CoLeHIPHN frorutematically sarertmgands f ace

dispthyidl SR LAy IRRRIPULALHs BFsd pRRTRURIG! . 41, The

conmput er program product according to claim 29,
~further conprising: 20 conputer program code means

for pr,vidi ng.anot her, data repositor havi ng.

ass0cPat ed melhe UPRIICER B PORLS A5rdig e Chim 20cpber
condpPiking ¥OMFLEA IS A8 06dAhbNE (SFIrevidaRY at 1d %&{fﬁ%éi&“ ng

_g_?iffgren?hi n%é))rg%ace el erre_ntﬁ?a% hat ﬁgae oallep(_ar‘l3 ent upon
poirdimg@t sasd datd aenpsidéry te dyerraictlbr gaharate saidosar indenface.

operation of said interface controlled by events that

al so are 25 dependent upon data in said other data

reposipory andhsabpiret progabeprofddet albstdim@i® dlaith 39, further
pr.ogram product according to claim29, wherein
comprising computer program code means for providing a universal resource locator
(URL) to a script location to run said user interface with said data repository as a

parameter,

4]. The computer program product according to claim 29, further
comprising;

computer program code means for providing another data repository
having associated meta-data; and

computer program code means for dynamically generating said user
interface having different interface elements that are dependent upon said meta data of
said other data repository, operation of said interface controlled by events that also are

dependent upon data in said other data repository and said meta-data.

42. The computer program product according to claim 29, wherein
said data repository is derived from a plurality of different database or transaction

systems.
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said data repository is derived froma plurality of
di fferent database or transaction systens. 30 -26-
43. A systemfor adaptively interfacing wwth a data
repository, said systemconprising: a data repository
conprising a data set and neta data; a server coupled
to said data repository; 2 dynam cally generated
adaptive interface coupled to said server, said user
interface having interface elenents that are dependent
upon saj d neta, dat a oper.ation of said.interface
boi g Bt rol b8 iR Nl iacban St rieior
saidi9Btem @hpridiig:sai d data repository and said neta-data.
10 44. The system according to claim43, wherein said
dat a sdata EppsitoRy é@nﬁlwéaﬂﬁaé@ e apegedtr; of said
adaptiye. . . T .em according to claim
43, \Ahaesr%g%tcgﬁaélgfﬁ)estagh?dc?ﬁ%Bogééﬁﬁ’nes rel ati onships in
sai d dadymamixailyigendryted ddaptive infadac\ycdtiplod acaid sirng, dadd
cl ai 43, Wherein a menu | s built 33 a tre obj(gfﬂt
usey pfariace havinganierfags elements faatare denepdent uperbsaidmel 4, | +
opeldtiOMoTaAid inBifAedR coﬂ%olleglgy SEREsAMRAGO Ui RIndht GhH M
43, further conprising a 20 browser to accéss sai
data jgeaid datercpasitory iral wid niewetat@r . 48. The system
according to claim47, wherein said server is a web
server and generates web pages for delivery to said

browsers. 25 4Thetherh %8RBGS Slafth BY, Wikréih AhiN dAth set
wherein said interface elenments conprise a main nenu,

satigfigs @ spacifiedrEameweikind said adgptivedatstface. hi er archical I y
structured object. 50. The system according to claim
49, wherein said main nenu is 30 built dependent upon

sai d mét a dat Jhe system adcording t& ¥aing 4B ackd@éidishid nhd@a-ghtai m

43, erei.n said nmeta-data
defines relationships in said data repository.

46. The system according to claim 45, wherein a menu is built as a

tree object using said meta-data, levels in said tree being built from said meta-data.

47. The system according to claim 43, further comprising a

browser to access said user interface via said server.

48. The system according to claim 47, wherein said server is a

web server and generates web pages for delivery to said browser.

49. The system according to claim 43, wherein said interface
elements comprise a main menu, said main menu being an expandable, hierarchically

structured object.

50. The system according to claim 49, wherein said main menu is

built dependent upon said meta data.
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conprises any one or nore of the follow ng: sort
order, display nane, 5 hierarchy, table ID, target
object, navigation URL, and initial expansion. 10
52. The system according to claimb50, wherein a search
screen, a |ist screen or a detail page is invoked if
a menu itemis selected. 88- The system according to
cl ai m 43, wherein search and 15 navigation el ements of
said user interface are automatically generated and
di spl ayed. 5 The system accor di to claim4
further conpri eﬁﬁﬁgfl aF%Oé?’Pg%% H’bg?’a‘ﬁ]%elr‘élp Sﬁ@’ﬂ%?"ﬁ@taat
confpitiseks Aatchelop BRUTE bPIhY féiwipani cal |y generate said user
interface. 20 55. The system according to clai m 54,
f uriHed&onpri sing a universal resource |ocator (URL)
poi Nt.i a script location to run said user
int(gg %%M?Mth said data repository as a paraneter.
25 Hhérarchpe system according to claim43, further
con‘gri il'bng anot her data repository having associ at ed
mettablg a, and wherein said user interface is
dynagkCcijly, generat ed having different interface
el enents "t hat are dependent upon said neta data of
saimvighatier UBdt and eposi tory, operation of said
i nt.erface being controlled by events that also are
deﬁ%W@g??‘tpa%% data in said other data repository 30
and said neta-data. -28- 57. A system providing an
adaptive user interface to a data repository, said
syst ed2conpr i $hagystem acaprdige taielpim §¢rwheren asgardasereemd

list SO &' deRi3262 M 150818 d'iPa BEnE AL i€ Tiected,

53. The system according to claim 43, wherein search and

navigation elements of said user interface are automatically generated and displayed.
54. The system according to claim 43, further comprising at least
one parameter pointing at said data repository to dynamically generate said user

interface.

55. The system according to claim 54, further comprising a

- universal resource locator (URL) pointing to a script location to run said user interface

with said data repository as a parameter.

56. The system according to claim 43, further comprising another
data repository having associated meta-data, and wherein said user interface is
dynamically generated having different interface elements that are dependent upon
said meta data of said other data repository, operation of said interface being
controlled by events that also are dependent upon data in said other data repository

and said meta-data.
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out by a processing unit; 5 a processing unit coupled

to said storage unit, said processing unit being

programmed with said conputer program code to: access

a data repository having associated neta data; and

dynam cal ly generate said user interface having

interface elenents that arx- dependent upon said neta

data, operation of said interface controlled by events

that 10 al so are dependent upon data in said data

r epos ry and, said neta-data.. 58. The system

accor dﬁg to ¢ AYYABPrOViiRg an plaptye s %é?%qeﬁ@ a daig ¢
repbsitoBy, QB ANHBE dhiphisgi d conputer program code to check
sai d data repository to ensure said data repository
has agsderage eeit fratstoridgidata apdicdmpefenprdgtam dede tnibagartsd
%e%atl%ﬂgglgs in said data repository. 59. The system

%Fﬁd § 0" Ia|n158 wherein said processing unit

I S pragirasessidg Whit RogfedoamiidBse Wi 8hidPréReing Gnibbdihg
a menu as a_tree object using said neta-data, |evels
progimapadvith wid pampyernipgrant ¢adii®ai d net a-data. 20 60.

The s r Al d

pr ocecer g SN B iele e ed WORTALTAE 1 r

p rogr aiynmd:ally geratate sAd sisdrdntedtade Havimgrifigeface ¢lsinags that are

er The system according to aim 60,
depgieies H?nssamnﬁtﬁée@s% tony ffsidjigterfp Frﬂi%adﬁ%wné%tha
I or
also%@ﬁéﬁeﬁﬁexﬁ uBoh Iageaglggﬁm% g&r’ta ?ﬁﬁb %%%Qd iﬁag@@.aat&

delivery to e sa user
interface. 62. The systen1according to claimb57,

e el < O SR LA B
unité ot itheRivith saﬁtcbﬁgyht&vﬁﬂ) ePhh 86de to c%@ck 5@%1 dath %p%ééﬁir? B

accor di ng to claimé erein said pr ocessing unit

ensyse 5jd almgpwtpw lyaua@sowtqdun@ta-dpiaogm@metm@ma defiring | d

ndent upon said neta data. 5 64.
rela Sﬂl @‘;1% %arhggg%g?l%ﬂ%ﬁ to claimb57, wherein said

msta data

out

59. The system according to claim 58, wherein said processing
unit is programmed with said computer program code to build a menu as a tree object

using said meta-data, levels in said tree being built from said meta-data.

60. The system according to claim 57, wherein said processing
unit is programmed with said computer program code to access said user interface

using a browser.

61. The system according to claim 60, wherein said processing
unit is programmed with said computer program code to generate web pages for

delivery to said browser to provide said user interface.

62, The system according to claim 57, wherein said interface
elements comprise a main menu, said main menu being an expandable, hierarchically

structured object.




conprises any one or nore of the follow ng: sort
order, display nane, 10 hierarchy, table ID, target
object, navigation URL, and initial expansion. 15
65. The system according to claim63, wherein said
processing wunit is progranmmed with said conputer
program code to invoke a s®Earch screen, a |list screen
or a detail page if a nenu itemis selected. 20 66.
The system according to claim57, wherein said
processing unit is programmed with said conputer
program code to automatically generate and displ ay
sear chgzand navirgalden a8t RIRBYES cRim $2! WhétsiR saldprédckang -
67. The system according to claimb57, wherein said
unifgs prassamgd with saidi conipytop pragrammeede toi ild saidanado meov er
C ovide at | east one paraneter
depg%@%{?l%l Sa?de%l%at%éﬁ%at a repository to dynamcally
5 generate said user interface. 68. The system according
to claim67, wherein said_processin unit is

nit
progr &med wi tlike sxitem assppdingto plasy ranivbeg il Beewatie
' I Jocator (URL) to a script
con@g%é%%&?gr?ﬁ@ﬁ%@gfﬂgbﬁh nterface with said data
repogiardary as a paraneter. -30- 69. The system
acc rii ng to claim57, wherein said processing unit is
prdﬁ?p SMth said conputer program code to: access
10 angfifigfchglat a repository having associ ated neta-dat a;
and 5 dynam cally generate said user interface having
di ftfldeddt interface elenents that are dependent upon
sai.d rretba g,?\ta of said other data repository,
opé?rg?ﬁooﬁec said interface controlled by events that
al sevightortloRENg@&Nt upon data in said other data

repository and said neta-data.
initial expansion.

15
65. The system according to claim 63, wherein said processing
unit is programmed with said computer program code to invoke a search screen, a list
screen or a detail page if a menu item is selected.
20 66, The system according to claim 57, wherein said processing

unit is programmed with said computer program code to automatically generate and

display search and navigation elements of said user interface.

67. The system according to claim 57, wherein said processing
25 unit is programmed with said computer program code to provide at least one

parameter pointing at said data repository to dynamically generate said user interface.

68. The system according to claim 67, wherein said processing
unit is programmed with said computer program code to provide a universal resource
30  locator (URL) to a script location to run said user interface with said data repository

as a parameter.
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10 70. The system according to claim57, wherein said
data repository is derived froma plurality of

di fferent database or transaction systenms. 71. The
system according to claim43, wherein said data
depository is derived froma plurality of different
dat abase or transactions s3stens.

69. The system according to claim 57, wherein said processing
unit is programmed with said computer program code to:

access another data repository having associated meta-data; and

dynamically generate said user interface having different interface
elements that are dependent upon said meta data of said other data repository,
operation of said interface controlled by events that also are dependent upon data in

said other data repository and said meta-data.

70. The system according to claim 57, wherein said data

‘ 'repository is derived from a plurality of different database or transaction systems.

71. The system according to claim 43, wherein said data

depository is derived from a plurality of different database or transactions systems.




