2 0 AUG 2004 1 METADATA DATABASE MANAGEMENT SYSTEM AND METHOD THEREFOR
Fi-el d of the Invention 5 The present invention relates to a neta t?@%@

dat abase nmanagenent system and nore particularly to a netadata “da g%
managenent system for a database systemthat manages diverse incom ng and
out goi ng data. 10 Background of the Invention Information service
conpanies, also referred to as information service providers, provide
information i ' DRCH HRiAQn basis to
subscri bers o?ggﬁgg?%giion c%ﬁgﬁﬁgggge$ﬁéépgﬁgiﬁgg%@ﬁﬁﬁgﬁggﬁgﬁéﬁare
predoni nantly commercial entities THEBRBR@RI nfornmation provided includes
records, such as conpany annual reports; conpany results announcemnents;
conpany share prices; news itens relating to particular conpani es; news
itens 20 and mar ket prices re'@ﬁélgof9h€§@58ﬁ18 ctors (e.qg.

t el econmuni cati ons, banking, or pharnaceu ica?sﬁ; commodity prices, and so
on. Ea®h record provides information on a specific subject and each record
has a nunber information, fields. For exanple, a record that provides

the stock inf t iRISEPt 2 JYERtAR arredai@sanyiocan 2metagiatde tatabass i on
fields thahapae¥i t rl a_ partigcular t he
change in sta%(? Egﬁigfsé#egﬁi @???ﬁ%%\?@%ﬁ&gy,& Q?ﬁt@d%gﬁ gagﬁ‘ t
price, thendapgementesystamcdor thedopanisey spsiaa, thAe nfaHdRR dverand ask
prices, the vol.une of stock traded, and a variety of other information. 30
The i nf or tREPBH1S OBUEOI\G e r ecei ves i nformation from various

i nforggti on sources, and typically uses a database system

Background of the Invention

Information service companies, also referred to as information

service providers, provide information including financial data and

15 news on a subscription basis to subscribers or information

consumers. The information consumers are predominantly commercial

entities, and the information provided includes records, such as

company annual reports; company results announcements; company

share prices; news items relating to particular companies; news items

20 and market prices relating to market sectors (e.g.

telecommunications, banking, or pharmaceuticals); commodity prices,

and so on. Each record provides information on a specific subject and

each record has a number of information fields. For example, a record

that provides the stock information of a particular company can

25 include information fields that provide the last transacted price on a

particular day, the change in stock price relative to the previous day,

the day’s highest price, the day’s lowest price, the opening price, the

current bid and ask prices, the volume of stock traded, and a variety of
other information.

30 The information service provider receives information from

various information sources, and typically uses a database system

~.that comprises several databases for storing the information from the




that conprises several databases for storing the information fromthe 2 0
AUG 2004 2 various information sources. Dependent on which information
source provides the information, and which information consuners 2tthalG 1004
information is to be provided to, the received information froma

particul ar data source may be stored impone or nore of the databases. 5
Simlarly information to be provided to a particular information consuner

may be retydgyad ; 0 es. An information service
provider r ecei_ggslhirf%%lraﬁg i (E)%Hgélefség?%@QﬁﬁSﬂwt QFarY %‘ﬁg‘ ﬁ?ﬁpﬁﬁppoﬁog%? ces,
whi ch i ncl pwidepother snformtdttor, eddld @tchi REidRshtivn foPBanyar i gty of
third part. i ncludin ock exchanges 10 and data providers. around the

S S .
wor | d.  The''RFBAMD J8 gBufDEe?ro‘iﬁlﬁ@ﬁsg‘%vébenﬁ?c%imd beformasinn effomi tdh their

own i nfor HRUla g B h t abase s ne,are typically
propri et agg% _andado ngt S Iﬁéhgmg{&gﬁgﬁnﬁg?o%r 5‘?%&‘? %ﬁﬁe d%@ﬁﬁge,
format$, stimidadye infdrasatibhcabi anes, peiviled busi an foridRlisy HEoF@SIRADY
etc., with the dat abasggyst_em of the information service provider. In

addi ti on, THIBHRET BRY R& Bleevedrpaepsemmoniate datdyasasi on to a variety
of infornatio . of _these infarmatian consuners,, such as
banks and fi n%rg?ﬂ |n%???%lﬁgp{?svzé?lhée%"lsﬁf%’gmﬁﬁﬁnf FrecHE fgog*,m

busi ness parpmse snfd@nietion 'YouBs ] @hicEORTIIRE _sre?%ytef@! H#EtREGidIA; Wy
ssing or. repackaging the information, and then

information b oc C t |

provi di ng lpﬁé‘yercglré’ulrgaﬂ% a, ¥Rty &d dddrd mantias:, | imeludinghsitoclovwexrdhemgemt i on
consuners. i n Lon t hey, r own dat abase systens, and
agai n 25 ke PRIBERLYT aFORRNTRRS "R T, Ao GPeER: "t

i nf or mat i dheowselueer snay e alypi bal kynpsopicketwith, e dowROtinTHARE tiogoNMON
i nformati c(%ﬁg#atfor ns, | anguage, formats, structure, classifications,
distributi BPfat Y StEmonof)d etdch fatahase systems are typically

proprietary, and do not share common information platforms,
language, formats, structure, classifications, distribution formats,

15 taxonomy, etc., with the database system of the information service
provider. '

In addition, information service providers provide information to a
variety of information consumers. Some of these information
consumers, such as banks and financial institutions, wuse the

20 information for their own business purposes. Other information
consumers may value-add to the information by processing or
repackaging the information, and then providing the resultant value-
added information to their own information consumers. Some
information consumers have their own database systems, and again,

25 like the information sources, such database systems of the
information consumers are typically proprietary, and do not share
common information platforms, language, formats, structure,
classifications, distribution formats, taxonomy, etc., with the
database system of the information service provider.

30 Hence, a primary function of an information service provider is to
convert raw data or data with low granularity to value added

information or derived information, getting information from a variety -



dat abase system of the information service provider. 30 Hence, a primary
function of an information service provider is to convert raw datagaoywGgga
with low granularity to value added information or derived information,
getting information froma variety 2 0 AUG 2004 3 of information sources
and providing the information to a varigty of information consumners,

wher eby the dat abase systens of the information sour ces the information

service prgv tion. ons ner.s.are |rect

conpati bl e& iéﬂgjm%t%r{ %gu\#gglg quovh nﬂ?‘? dﬂf%réﬁ?g % %ﬂé‘(’ffleﬂ’cof nbound
processor ihfsrrhatiba ceuridguees), tWHe@éB%IVth”f@é%ds%” §3¥&'€h€’s PRt It ar

i nformatiqn_source, and process the information into a fTormthat is

conpat i bl enferpatine RAusese dhet einformiliion nserviaei geravéder candprtdne der ,
before th par.t i,cul i nfor ion 10 source can be
st or ed by? rd}gl%ﬁgé %%48%}%%38 ?%glreﬁﬁ&mpﬁﬁgieser vice provider. As a
resul t 5the i niDuieratd @hesehvieeP o Wi ati®gUsb8Fced ‘!iarsPQ EMi@TinbBhaynd
processors for pr ocessing i nformation froma variéty o for'naton

sources. SITRFESFAyhagitenbe epofigured toi recebveinfprmaitibed frtomnaa particaldrar 15

i nformati r e i c_out bound ocessor has to_be veI oped to
retrieve gﬁeg %%ﬁﬁ’lﬁnse%&f%é) éﬂgtl?liﬂ? °§fo lg@rlrﬂ‘étlopnFHPrrﬁt fom ¢

provi der, conop#ibld heithetthiee\dRadabaker gygtaﬁ igft eha i éﬁgﬁ |s%ry§%bl e by
t he part| cul ar_information consunmer, ahd then prow e processe

i nf or mat i GFOVler hebﬁ@rﬁl dbearinforfmatiani diozn ﬂmspaBmCm&Jalmfomaaonesul t,
ri,ety of _outbqund processors

the inpfor vi.ce rOVI qU|r S

f or prgcersggyrrlggl% orh%tls greds g}y’t"ﬁ% Vg}arcget fV@F 3¢ oFdratthen 1BEABAERPE. FI G
-1 shows asetviterpratviddr. Y88 W £l AHedaiforRhtidd Re6REd P&ﬁdei“‘r&?uﬁﬁé@ prior
art, that recejves | nformation fromvarious infornati o 25 sources 105,

stores thé& VAFiSEyRl énbpundapapesssors1er MCesaimg information from a
variety of information sources.

Similarly, when information is to be provided to a particular
15 information consumer, a specific outbound processor has to be
developed to retrieve predétermined information stored by the
information service provider, process the retrieved information into a
form that is usable by the particular information consumer, and then
provide the processed information to the particular information
20 consumer. Again, as a result, the information service provider
requires a variety of outbound processors for processing information

for the variety of information consumers. '
FIG. 1 shows an information service provider 100, in accordance
with the prior art, that receives information from various information
25 sources 105, stores the information in databases 115A-115C, and
provides information from the databases 115A-115C to various
information consumers 110. A particular inbound processor 120A is
coupled between each of the information sources 105 and the
databases 115A-115C, and the particular inbound processor 120A is
30 designed to receive information from predetermined one or more of

the information sources 105, and to store the received information in




provi des information fromthe databases 115A-115C to various information
consuners 110. A particular inbound processor 120A is coupled between each
of the information sources 105 and the databases 115A 115C, and tHd 6 2004
particul ar i nbound processor 120A is 30 designed to receive information
from predeterm ned one or nore of the gnformation sources 105, and to
store the received information in 2 0 AUG 2004 4 the databases 115A-115C in

accordancepy t t qryiE,N arrangenent. Simlarly, a rticula '
out bound pr%éceggga%@él%z ﬁslgléb‘éggpgd mbegﬁ%%#atnr?g d‘é’f@baéespﬁ%%&@%g@cgnd
each of thmrranpemmit.on 5 consumers 110, and the particul ar out bound

processor 125A..i s designed to retrieve predeterm ned records fromthe
dat abases 115411t » afd PEFBEIdRT t lathmunidt pracessorr et2B4is is o cotpled

articul arpedd o] r n _t ast, fthe information
ger vi ce pr%?/q“ggee?{ ?Qfﬂ% egmg%ﬂ%%% liéAa%Wér @H?:lequatci’oagé @}&t TAOT 15,
Wi th miltiqirswandryaniled addt abasepsitidight’ 86tb&HQHA! §Fobegsde1o%0 sdore

the infor r’gmt i,on. ~ Consequently organi zation of the stored 1 nformation was
di fficul t,designed toabririavsr pagdeisdminedi rarondsifndor tae i datadbmspsi thbhd. The

i nbound a t d ss@rs 120.and 125 were created as and 15 when
t here was nglgr%’e T O%P%‘g}??i cutr PF%‘?%@E@BPBQ §88?E‘\{-3§ i‘bS tﬁﬁd partisilar
parti cul arinfovfmatiehi suh$igpmsdnerga 110. As these i nbound and out bound

processors 120 and 125 are created on an adhoc basis, there was a tendency
for records i At kBedRegbadhes infanmation. s¢blre pnavideenrdlie | obommahyand

out boued BSEESSETSe A iR 01 PRSEURILGR! s, | B0y, gt abese
Si ngapor e dztthbate appiucaies) BoupkP1R23her tdY sBRItRBN AN frntiont i t] ed
" et hOd ar%gjorf\spe%%eaxgtﬁ L?éar?izzltirc])%ncc;falthe stored information was difficult,
which made storing and retrieving information complicated. The
inbound and outbound processors 120 and 125 were created as and
15 when there was a need from particular information sources 105 and
from particular information consumers 110. As these inbound and
outbound processors 120 and 125 are created on an adhoc basis,
there was a tendency for records in the database system 115A-115C,
and even the inbound and outbound processors 120 and 125, to be
20 duplicated.
An improved database system for an information service provider
is disclosed in pending Singapore patent application no. 200100230-2
by Stadelmann et al., titled “Method and Apparatus for a Financial
Database Structure”, and assigned to the same assignee, Reuters
25 Limited of the United Kingdom, as the present patent application. The
Stadelmann et al. patent application is incorporated herein by
reference thereto. Stadelmann et al. teaches a database system
comprising a single data repository that allows the complexity and
changes to the single data repository, the inbound processors 120,
30 and the outbound processors 125, to be managed. Thus, avoiding
duplication of data and resources, and the inefficiencies of the prior

art database system.



Dat abase Structure", and assigned to the same assignee, Reuters 25 Limted
of- the United Kingdom as the present patent application. The Stadel mann
et al. patent application is incorporated herein by reference theldde200i
St adel mann et al. teaches a database system conprising a single data
repository that allows the conplexity agd changes to the single data
repository, the inbound processors 120, 30 and the outbound processors 125,

to be nmanaged. , i din dupli.cati on.of data an esources, and the

i neffici enci esFIg?U? hséqao\é%’ i qﬁﬁrﬂg%?%awgifstpé'wl ro%& B f5FOEdgnes
shows an iwithr tieé | Staddhd®e PARHIIGHPZRAtion) fHR0 et |

St adel mann_pat ent applicati oni,g t hat Etp?I i zlg?’t el %rﬂgé\;egd twga:l}g%)gg‘ée%yst em
215, that GHtebages systemgl 2l atthat eposvitlesy a Aingleefdate, repbsitogy.prAeessor s
220 recei and store | mation 5 fromthe infor i on sources
105 1 n 1 heeigR TR Rl e idors b Toe BB uiopron eddestirsarmacn
process arfdomr elvé GigyfbRthativi isdfrcEs org he BEHAES S48

i nformation consuners 110. Typi ggl ly, the ?lﬁl%g‘gn aan%ﬁ tosgtgt)%%n lgfodggissors
220 and 223tbeuinst iprecessesr 2RBdectrieveys pootasd avod tproveder dfoanmtidiat ar e

10 devel o of. a oc basjs. Jypically, the software prograns are
devel opedlﬁ}‘Ie en&f%gal%%l?ﬁ?r&?’fstﬁns?ef%iteghﬁr pBAtiepneoRemers Wk with a
new i nformat i Typeullyse th BSha NERAEMBLERELRANDYIRE s 280 0bP A togrew

requi rements of existing information sources or consuners. I sadvant age
of the adKOEPHSar aider t radfevert opustomized Idftwatemprogtams tiat hare

t onj is that , . d ted d il d d
Cyoi APl y STEIR! Torb i Aot DA, FaREAly, Hhe ssokvinne: aeEwaCHe
~i.nfor mat i eeveRypeidtwhenaviaé | ﬁﬁbﬁnaitir(‘)ncWciedgﬁ'g{ﬁir(]ifgg;ga)ﬁﬁa%@ V\%ogg\%likon’ and

where avail able, may not be easily accessibl even
avai | abl e With& assuinfaremtio gevncéd or ancheve tufotmatiyn heormutmat edndaed  nay

provide ipsuld hgiivepéquirements of existing information sources or consumers.
A disadvantage of the adhoc nature of the devélopment and
15 implementation of the customized software programs 1is that
documented details and records are typically scarce, unstructured,
fragmented. In some instances such information may not be available
in consolidated form at one location, and where available, may not be
easily accessible. Indeed, even when available, the documented
20 details and records may be outdated, and may provide insufficient
details to be useful. Consequently, knowledge that relates to the
database system, the information sources and the information
consumers, as may be captured in the documented details and
records, is not managed, and various knowledge aspects that may be

25 derived from such knowledge is not available.

A further disadvantage due to the lack of documented details and
records, is the difficulty in maintaining such customized software
programs, and training others to use and maintain such customized
software programs. Hence, the need for knowledge aspects for

30 maintenance and training.
| Yet a further disadvantage is the difficulty of making changes and

tracking the changes that may be required to the various customized




details to be useful. Consequently, know edge that relates to the database
system the information sources and the information consuners, as nay be
captured in the docunented details and records, is not managgdy,

vari ous know edge aspects that may be 25 derived from such know eis
not avail able. A further disadvantage d({;ue to the lack of docunented details
and records, is the difficulty in maintaining such custom zed software
progr ans, to use and maintain such custonized software

and training other
pr ogr anms. Sﬁgﬁ‘g%fe tH1ee -?Ba howatabasaspestem fvm gmerdiontisnandevand
training. finged W rodi [ Lf i cul maki changes
and track(i ngn. he céhégﬁgtgs ﬁg%ﬁ%%a%g gé ?%%%:B}lg tagl%tjhtédyl%%%ﬁl’o@léggg}ﬁﬁ zed 2
0 AUG 2004cqustimente pamgbensompodirideel dehedase siygleeMHarB trictfiites ti Me.

Any chan need to be managed, controlled and tracked, and these

requir erre%%‘iméaf? B%Paéﬁ‘ﬁﬁg- W sifsringl. el lRaldidone gigriciss viesions e

rel at ed chsngsTew t i tian, | OUS versions, 5 sof t war e

progranms nay be £edrér‘:i)ltﬁacl)git, gn@g?’hﬁeé;g%%fpgeghgn\éﬁé}{‘ﬁ% B&T S8 F‘BPPE% b[eo avoi d

i nconpat i ianitrglledsttol dvaidoinemghsibilitgnt @GR dH6tHer disedveactagel ddecigrent ed

details a& rg{:ﬁgﬁr\%@ Is the inability to view, organize, and change the

rel ations ?‘ﬁs éi‘P‘HHPSnliﬁ dsdails end reperdpasethysinahility tohaiew,

i nformati t &gl S . nd the i,nformati gn. consuners.
R T TR SRR, BUSuhe, da: e doitithe. A

Hence, managi ng changes 1S her
still furtdednbdisashkantrgefi thd Haféendassy sbarcé£dundaasiaiase Qge¥sEmhen

each ﬂ) t he El'sxto Lzed software prograns is devel oped and put into
oper atron. %i%%%tlg?mwsr%m, fTepNgLHg Ahangeans amothavi ng
i nformati ahdwiletBe LHRase YW@y be duplicated for a variety of

i nbound and out bound "i nf or mat i on Focessors; or comon standards for sone
of the informdtistil rieirthémglisadvantagecys the tendency for redundancy to

occur when each of the customized software programs is developed

and put into operation. For example, standard processes for storing

15 and retrieving information in the database system may be duplicated

for a variety of inbound and outbound information processors; or

common standards for some of the information relating to currency,

units, language, geographical units, symbols ete. may be duplicated.

This results in inefficient customized software programs and

20 inefficient use of resources, which increases the complexity of

maintaining the various customized software programs and the

database system. Thus, managing resources is a further knowledge
aspect that is required.

Hence, there is a need to store and maintain information about

25 the database system, the inbound processors and the outbound

processors in a knowledge repository. There is also a need to provide

a means that can be used to determine various knowledge aspects of

the database system, inbound processors and the outbound

processors, from the information in the knowledge repository.
30




units, |anguage, geographical units, synbols etc. may be duplicated. This
results in inefficient custom zed software prograns and 20 inefficient use
of resources, which increases the conplexity of nmintaining the various
custom zed software prograns and the database system Thus, ﬂ&n&@“ﬁ@
resources is a further know edge aspe that is required. Hence, there is
a need to store and maintain information about. 25 the database system the
i nbound processors and thﬁ%qu gpund processors in a know edge repository.
There is al so a need to proVFHevmmaynel thainvantione used to deternine

vari ous know edge aspects of the database system inbound processors and

t he out bound processors, fromthe information in the know edge repository.
30 2 0 AUG 200%e7 pBeserfit Smvemtiorof sédles | v eiroviit Bhemprsent dangiseon
seeks to provide a getad?{ dggﬁggse system and net hod therefor which
over cones >V S8 ¢MrF i JARY C\% ¢edot esVhiche eseemani odredsignificentlyof t he

Pri O 81 { 1eAGE08 It hkoviMeARRARPBELIAE PIRS S0l DYENt i on provi des a

net adat a dat abase nanagenent syste orat Teast t abase, wherein the

at |east one décabadiegly moupiedagpedteCeie/ epiadbat MBivditioh! prodideseast one
i nformation saource.and coupled to provide 10 information to at | east one
i nf or mat i Hﬁet@gﬁéﬂn‘éﬁa A fepaagemendatydigse eanaydaaat epet databasn,i si ng:

t adat ' . AS i at i th dat t di
The at eoeeRDant aPleatOiddld JEBASE 3 EAaBIoN BY ki thirRb e "

| east onefiomhoratatleast someceinfantation steutdg sBUadH@ledS @sSpebdted with
t he ﬁt | east one.information consuner; and a know edge nanager coupled to
the mtl adfQTHAUMAsE fhdeaghopnreddaionnaen conprireéhgthe metadadae

net adat a gpehhssd hehd & ment system comprising: |

a metadata database for storing metadata associated with data
stored in the at least one database, for storing metadata associated
with the at least one information source, and for storing metadata

15 associated with the at least one information consumer; and

a knowledge manager cbupled to the metadata database, the
knowledge manager comprising at least one metadata application for
managing a plurality of knowledge aspects of the at least one
database, the at least one metadata application for accessing at least

20 some of the metadata stored in the metadata database, and the at
least one metadata application for using the at least some of the
metadata to manage at least one of the plurality of knowledge aspects
of the at least one database.

In another aspect the present invention provides a metadata

25 database for a metadata database management system of at léast one
database, wherein the at least one database is coupled to receive
information from at least one information source and coupled to
provide information to at least one information consumer, the
metadata database comprising:

30 a metadata repository for storing metadata associated with data

stored in the at least one database, for storing metadata associated




managi ng a plurality of know edge aspects of the at |east one database,

the at | east one netadata application foor accessing at | east 20 sone of the

netadata stored in the netadata database, and the at | east ogen @ﬂ\dat a.

application for using the at |east sone of the netadata, to rrangg at :

| east one of the plurality of know edg% aspects of the at |east one

dat abase. I n anot her aspect the present invention provides a netadata 25
managenment system of at |east one

dat ab f t gdat a  dat ab
dat abase, "WHBr Bt hPARE PBESIIGRBANAN ARy WA JPECSLsITR dapiRdata
| nformati esbepiBeal witehphe Ol 8f SLEIBABMLL EoilfingquP! €d to. provi de

information to at |east one infornati on consuner, net adat a dat abase

conprising: 30Ila nmettadematherepaspeair ytHeor pmteennginedmdeha pssadesat ed with
data stor edvgéln t he at Iea:}t one da abaae for storing netadata associ ated
2 0 AUG 200 BICHEr ARG ST PR asetadatanfiatahascomanagermenk systesn oftat i ng
metadaga 188506 BdtAbAL WRAlin 836 a0 NERE BUA SIS Wikl oY €
anot her aspect the present I nvention provides a Kknow edge manz?ger or a
net adat a decelvasnfmemagmreftornyst kastf oaté infotraasibnoseusas abaseoupledr ei n
the at | east one datapase is coupl ec{ to receive information fromat | east
one i nf or Mt POAVIESUIRIOTIIRIIR UH b 168Shr one dirfprmatiag | emnswmsr, Ithest one

i nformati ghRPRIYEGHankBEr Bﬂﬁ% e manager conprising: at |east one
nmet adat a appl i cagi on fo? cgup |n§gl 0 a netadata 10 database, the at |east

one netadata apyl leeasti onef onetadnsmi agphcatpdnr fri tyupfinkneod edgetaddrect s of
t he aé Ie%%ttt gne dat abase,, the at |east, one netadata applicatiqn for
accesdf ng SRt PaaE bileaple ongt Ractadadn oppplicatione iREt MmANaLIBEt &base,

The mot adat oy 8 RndFicags! ARl oL e el Qe de  foattutiuas
aspects ofeaste cate metadata application for accessing at least some of the
metadata stored in the metadata database, and the at least one
. metadata application for using the at least some of the metadata to
15 manage at least one of the plurality of knowledge aspects of the at

least one database.
Brief Description of the Drawings

20 An embodiment of the present invention will now be described, by
way of example, with reference to the drawings of which:

FIG. 1 shows a functional block diagram of an information service
provider in accordance with the prior art;

FIG. 2 shows a functional block diagram of an information service

25  provider also in accordance with the prior art;

FIG. 3 shows a functional block diagram of a metadata database
management system, in accordance with the present invention,
operably coupled to the information service provider in FIG. 2;

FIG. 4 shows a more detailed functional block diagram of the

30 metadata database in FIG. 3 with it constituent components;



| east one database. Brief Description of the Draw ngs 20 An enbodi nent of
the present invention wll now be described, by way of exanple, wth
reference to the drawings of which: FIG 1 shows a functional block diagram
of an information service provider in accordance with the bAlbillart; FIG

2 shows a functional block diagram of information service 25 provider

al so in accordance with the prior art; FIG 3 shows a functional bl ock

di f d dat ab t . i d ith th
bresent. | nventiSh. © GHATERI . GuUS Al ERER! (HGRRAR] 4 SBevI LB der i n
FIG 2; FidatabasBawsFeG e dlhghbothd Wos 'o?riﬁfor%gﬁgndﬂ)c?t%?eaegi 8’52\{9@%2 030

met adata database in FIG 3 with I't constituent conponen 04 9
FI G 5 shdwstaddtanporteems; bl ock di agram of the metadata database in FIG 3

indicating th I f_informati.on between yarjous netadata portions;

FI GS. 6A-6G i ?Igﬁ‘éﬁ&q@ 17 &L ep rﬁegaHPaﬁha?n pgkare Gfethey apetadatasn he
et adata dBkabesedath Bhftabake ﬁi‘@‘lgl G, ghghows a schematic of a computer
system for i i t he et adat @ (ﬁﬁt abase managenent system Detail

i n%l enment i ng
Descri ption offIhe BhawisngschenTdtic pf eseamputee nfyistempfavirdptementingdat a

dat abase nagenent temfor dynam cally coupling to a database system
wher e the%ﬁelgga%‘{l%tadaéi%%%%e AR PtYStem™: conpri ses a nmet adat a

dat abase and a know edge manager. The netadata dat abase provides a 15

si ngl e knowl edge repository for storing metadata associated with data
stored in the database sBteih Destrgtion afsheiBiadingd h i nformation
sour ces that provide information for storage in the database system

The present invention provides a metadata database management

system for dynamically coupling to a database system, where the

metadata database management system comprises a metadata

database and a knowledge manager. The metadata database provides a

15  single knowledge repository for storing' metadata associated with data
stored in the database system, metadata associated with information
sources that provide information for storage in the database system,
and metadata associated with information consumers that provide
information retrieved from the database system.

20 The knowledge manager is coupled to access the metadata
database, and provides a plurality of metadata applications that
selectively use the metadata in the metadata database to manage a
plurality of knowledge aspects of the database system, the
information sources and the information consumers.

25 Thus, the metadata database management system in accordance
with the present invention, as will be described, stores and maintains
knowledge of the database system, the inbound processors and the
outbound processors, and uses the stored knowledge to manage the
database system, the inbound processors and the outbound

30 processors.

FIG. 3 shows a metadata database management system 300

comprising a metadata database 305 and knowledge manager 310. The



and netadata associated wth information consuners that provide
information retrieved fromthe database system 20 The know edge manager is
coupl ed to access the netadata database, and provides a glgumﬁljﬂﬁy of
nmet adata applications that selectively use the netadata in the t adat a
dat abase to manage a plurality of knowpedge aspects of the database
system the information sources and the information consuners. 25 Thus,

t he met ad b g t.system.Jjn accordance wth.the present

i nventi on%gg%é% a(g%ta es%%ri ed, S5t Br ége%%ﬂ’airﬁpgisﬁgrykn‘g %}&Igél?%‘fest he
dat abase systaigtat hehdthbouppoftsoce s Okaodeddde mavhHaund1pr ogaas Ay and
uses the sto]r:ﬂt-;-:ij know edge to nanage the database syStem t he i nbound

pr ocessor SP§RfatRedB A0S shvemicelly. crumiedsts rowatabaset ajstem

dat abase ngna &%IE 3 :CO I.Si.n net adat a dat abase 305 and
know edge nanggg?ln@fgy %{(as'rlzggrvﬁﬁgisggé%@ei%&t adat a database 305 is a

net adaba r epoditteor infovthatiodt orRsviceet gtavaldrhazopuppachsdddre kpeWnedge
manager 310, and the netadata database 305 is dynamically coupled to a

dat abase é?iqréﬂ@?gl% FTOgASSORsOr nddd.on thet vi peogassvi defoBRatios ThHeom
3050 {hat I ERLHER RERIAR 338 a0 Mt Ths P essar cudoRBg B R Aikee

325, that procéss I’ nforna s the
processed dathbasat spstam 13165, TakahasansyGb8Mstvice Therdvid&r MBI ORI ET Vi Ce

provi der 320 also 1ncludes outbound information processors 335, that
process 100FRIdESaHhotad i énfrmatient hprekessbase 8§61 erthats, pancess ovi des

sour cag 330t 253 AR REs o PR PSHBEsF PRI, P35 aad BevidsRdTine
i nf or mat i @rocessadrinmfordftionablggonahtidRothesuniens 4Gt i on service provider
350. Each of the jnfornmation service
e Information sources 330 include another information service
provider 345, and the information consumers 340 include yet another
information service provider 350. Each of the information service

15 providers 345 and 350 have inbound 345A and 350A and outbound
345B and 350B information processors coupled thereto, respectively.
And each of the inbound information processors 345A and 350A are
coupled to information sources 345C and 350C, respectively. Similarly,
each of the outbound information processors 345B and 350B are

20 coupled to information consumers 345D and 350D, respectively.
Finally, each of the information service providers 345 and 350 have a
database system 345E and 350E, respectively, that are coupled to the
respective inbound 345A and 350A and outbound 345B and 350B
processors.

25 It will be appreciated by one skilled in the art that while the
information sources 330 include the information service provider 345,
there may be many other information service providers that function
as information sources for the information service provider 320.
Further, the information service provider 345 may have yet another

30 information service provider (not shown) function as one of its
information sources. Likewise, while the information consumers 340

include the information service provider 350, there may be other




15 providers 345 and 350 have inbound 345A and 350A and out bound 345B and
350B i nformati on processors coupled thereto, respectively. And each of the
i nbound i nformation processors 345A and 350A are coupl ed? § AUGAgr mat i on
sources 345C and 350C, respectively. Simlarly, each of the outbound
information processors 345B and 350B ape 20 coupled to information
consuners 345D and 350D, respectively. ""Finally, each of the information
service pr.ovi ders 345 and 350 have dat abase_system 345E and 350E,
respect i véf’ijl?rr?ﬂéf’na?’ew&%ﬁr%ﬁ 5S ttﬁ@t RestqraR ttheeungiden PISarmagioss0A and

out bound 3I4RB 0¢ : 25 S | p i e
skilled in ZRABCLS R, e DRI HRior D sbivifd ok}ré)@gr%geg’g%wﬁa%dﬁ%e

i nf or mat i dnfeenation peoice erorddfimer t35) enaphde yanyarasther infbanegidon
service providers thaé anCti og Y’I%’i i_nformation sources for the infornmation
service pr¥V§er BFOYIACIE |pphepho fanetant iasn ereviokeitsr onfeenation my
have yet aRihghesd information service provider (not shown) function as
one of its information sources. Likew se, while the information consuners

340 include {The métadmbi datedese 605pisocoUpleB0, cadlerf mhy Qatabdy 2 O
AUG 2004 11 infor gﬁéi §Q|15 ervice &ﬁovi ders that performthe function of
i nf or mat i Y SUIHRstrrer apfe3PQEothat inhewd \nresepsens 320, FPA pad her

the infor i i . av.e t i r Lon
Sorvi co oA, dhe the! SRS ThforiRlRY phavesebrs 308 dbp Rha" S8,
consuner s arthéheehetatadadidtabase RS storezoupteddia sasdtigfed hatldalaapase

systegﬁ 3L1ﬂix, 345E fand 350E, the inbound processors 325, 345A and 350A, and
the odPbodthtf Gricamatiern sepdser pradderss820anf3samd 35Rd nslud@medat a

det sbase “Busiansy fuogts 5S0p) etitd stohl9,l oite Lkl on
t he dat abasboreyatiensaBatt tBe5mhboundgfincessors 325, 345A and 3504, and
information about the outbound information processors 335, 345B and
350B.
15 The knowledge manager 310 comprises a variety of applications
that support various knowledge aspects of the database systems 315,
345E and 350E, the inbound processors 325, 345A and 350A, and the
outbound information processors 335, 345B and 350B, by accessing
predetermined metadata stored in the metadata database 305
20 With additional reference now to FIG. 4, the metadata database
305 and the knowledge manager 310 comprise a variety of portions
452-468 and applications 470-486, respectively. The variety of portions
452-468 and applications 470-486 are integrated by being inter-
coupled, as represented by a common information bus 469 that links
25 the variety of portions 452-468 and applications 470-486. Hence, the
applications 470-486 can access any of the portions 452-468 of the
metadata database 305.
The metadata database 305 comprises several portions, which
include a knowledge portion 452, a knowledge entity portion 454, a
30 data-mapping portion 456, a data dictionary portion 458, a change

management portion 460, a business rules portion 462, a business




i nformati on about the inbound processors 325, 345A and 350A, and

i nformati on about the outbound information processors 335, 345B and 350B.
15 The know edge manager 310 conprises a variety of appli?@iti[:])raifué t hat
support various know edge aspects of the database systens f@, 45E and
350E, the inbound processors 325, 345Aignd 350A, and the outbound

i nformati on processors 335, 345B and 350B, by accessing predeterm ned
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now to FIG 4, the netadata

- conprise dangnagepastiopod67pand @ Edchitferintesapptes portios 439- 486,
respectively. T he vat;ii ei%/ .of ﬁorti ons 452-468 and applications 470-486 are
i ntegrated by FftPApt? IncgNE| of mage 1ob pthessnPegtipnsaearirmn may demat i on

bus 469 t halceksdks bed risety - nortj < apen ¢ i cations
470- 486. Hence,(gdtlihggv g%gﬁi \cbgt itgﬁr?s %b%8éfg%§pg%§§§%%any o%%ne&gc} S ons
452- 468 ofkndwledget ananagdat Hifse 86, The Bletddid ddhadivsse 3BDHSCOPr i ses
sever al portti oni)g whi ch icﬁﬁl ude_a know edge portion 452, a know edge
entity poftionSisa  andz@dditignshpsnatpdater i ean 4w, addeda tei csipparty

portion 4%§teRsfoan n rtj a_husiness r.ules portion 462,
a busi ness Ze OSAUG %}6 ’13&‘2\%%{'%& gbrlbl?(%ﬁé %ggn ggré?‘évr g%%"ég%n%mg’f@?f&ar ds
portion 466¢ addedtApe wimngurge applidaiorS are adddéd AOCHIR MkndREUPLCES
portion 468. The a in one or nore of these portions 452-466 may be

accessed BYPREEH @tq?ﬂ t@/aﬁ"itﬁﬁﬁib}P appieidedei databprs 465 orillt pHovs thsow edge
ronages s gL o RBieal S PAORANG RS e R et VG o0
-on new secmbedipnent, derslativrealhddedbadd InanubemeneVspRn cRhisonsedrte added
to the kn%%aet%gﬁle gnaer}%%ggca?alaqcébggg 3eoxst.ensi bl e netadata database 305 will

al l ow t he

The metadata in the metadata database 305 is organized in
entities, which typically consist of one or more attributes. In addition,

15 each entity may consist of one or more unique identifiers, such as a
primary key and a unique key'.» Each attribute may have one and only
one domain. Further, each domain may have one or more domain
values. The domain is a constraint or set of allowable values that an
attribute may have. Each of the portions 452-468 of the metadata

20 comprises predetermined collections of entities, attributes and
domains.

The knowledge portion 452 provides information that relates to
knowledge entities such as, knowledge about experience, ideas,
business intelligence, intellectual assets, profiles, programs,

25 procedures, processes, best practices, lessons learnt, education, and
information or location relating to knowledge entities. The primary
entities in a portion of an ER diagram that constitutes the knowledge
portion 452 of the metadata database 305 are shown in FIG. 6E, which
along with FIGS. 6A-6D and 6F to 6G, will have entities thereshown

30 described later. ER diagrams are entity relationship diagrams, which

will be known to one skilled in the art.




10 netadata to support the new applications to be stored therein. In one
enbodi nent, a rel ational database nanagenent systemwas used to create the
met adat a dat abase 305. The netadata in the netadata dat abaseAB0H; s
organized in entities, which typically consist of one or nore attri butes.
I addition, f5 each entity may consi g of one or nore unique identifiers,
such as a primary key and a uni que key., Each attribute nay have one and

only one donwgy each.. domai n. may ve one,or noge dgmain val ues.
The domain i @%COE§F &g?ﬁge or%ﬁglet? ﬁd Igﬂrhgv\égl e RIQVIHlES ¢ Héﬁorﬁjr? 18t t Out e
may have. HKachledlget batitind,i eughdsd- 488anlzaitnsRiAHS! and0 sGRMILESER

pr edet er m ned Cf?lnl ectigns .of entities, attributes and domains. Theor
know edge CEEPEn ABRAERNPBSNItSf Biokade crprapanyr depaetnent, kmootiedgk

entities a W e ience, ideas., .bysines .

intelli geﬁ%g?p i ﬁ%rgﬁlgét ua eaa?éggér}, Y %# F‘?@gémﬁr%%?alpﬁlué% %PB@%%IH?’%@,
processSes,tobbst andctdatebaseessptengar Bhchedut@bviedize adikit) NfRsyatdeon or

| ocation relating to know edge entities. The primary entities in a portion
of an ER cﬂséé)f:!?rﬁgfihﬁ’tlt S PEunese fnwwedge enjitiepormiticonelaspnshipseof

t adat - S i | E, i ch | ith FI 6A- 6D
T 6r to DerRaREIeee oI Ak ol B sh i GRcefi dolticdnte B g ans
are enti t knavletigenshtipy dpegiis4Sahivben Wiskbci@edNth t thOMRnsilddged i n

the art. 2 0 AUG %g04 13 The know edge entity portion 454 provides
i nf or mat i APTHRD RREWCERsC that exneasises ufon @sampg%\nbﬁananaglnmﬁpsth

systenp. F I ni 1 Q nits,include c an depart nment,
Funct i anale oS, B o B8 CARIMGAN bekEEn & SRERR: mrchipe: 10

‘appl i cati ewilitibn{ eeich, lansviddgabastity ysdre BolldERrh ik oMb RISy | y be
associated with one or, nore know edge entities. The relationships of the
know edge TBREAGtas PRFHOBSor Bach nas Hpevarasc dpusinasst undes,THeusiness

events and change management. For example, each knowledge entity

can perform one or more collaboration roles, such as publisher,
15 sponsor, trainer, author, contributor, editor, translator, reviewer,

requester, tester, and administrator. These knowledge entities form

the foundation of organization of metadata in the metadata database

305. The primary entities in a portion of an ER diagram, that

constitute the knowledge entity portion 452 of the metadata database
20 305, are shown in FIG. 6D.

The data mapping portion 456 provides information on the multi-
dimensional mapping between information received from the
information sources 330 and stored in the database system 315, and
the information retrieved from the database system 315, and provided

25 to the information consumers 340, seamlessly. This mapping
information describes back-end data extraction and transformation
processes used to prepare data, and the data mapping across the
information sources 330, the information service provider 315 and the
information consumers 340, facilitates data heritage analysis that

30 traces how and where data originates, is transformed, mapped,
manipulated, derived or aggregated. In addition, the mapping

information defines the information sources’ and information




know edge entity portion 454 when associated with the know edge portion
452 forms the expertise, for exanple, of managi ng docunent 10 change and
supports col | aboration between the different portions. In 2@diligtjggn. each
know edge entity can col |l aborate know edge in nmany netadata portions, such
as docunents, business rules, businessjjevents and change managenent. For
exanpl e, each know edge entity can performone or nore coll aboration

roles, suc ubl,i sher,, 15 sponsor ai ner t hor, .contriputor, editor,
transl at or%&n%z‘w%g%raa&}k@qﬁ.?egg‘fe,mﬁeéﬁék, aﬁﬁdsg i MURlgo AndyREsiced

know edge stRtitfires el BrovAeid elepsar 4 i |13t f dafanin the
met adat a dat abase 305. rThe 1pri rra%? gﬁ?iﬁlg%{r??\éﬂa&%%ér ?llqoén) péif}ﬁtg% E&Q& agram
that condtRtdiegrame thagwicedgtitates tthepadataemappngf pottiomeds6adh tiat abase

20 305, ar h Kn Fl G The data mapping portion 456 provides

i nf or mat i ﬁegﬁfp%e&m%ﬁs-e HG B QWnnggﬂ%g Bet ween i nformation received
fromtbe infqueiden §RUERSy330ra0H 859" Shvi € oty 315,
and the information retrieved ?rgm t hesga@gwég%g 2%(?12%}39?@ %n?%é%lvi ded
25 to t he andt phiysidadrdedensodels B4 inkeam ties,| whidhideswaiigsngrhdtnfygenat i on

descri bes back-end .dat.a extractiqn and transformation processes used to
prepar e dé’? én%(ofﬁlaaiilﬂg 1§81QT papaghawrt;&t Hermadiogy Astqrgandzngd d24hs30, the

| nf or MAt | QRrEERMECS HOW 1 . Ol cHRSIE,
facilitates data heri tageagﬁg%?iagagﬁ%%%&ﬁ}g‘%?sfatt%(;ﬁ\}vcglﬁg er gt%ge&g
ori gi nat e@ls¢ sincludesomprepertieppedd dhamaptdradtécs flar i detd oratdggr egdt ed. | n

addi ti18n, i nf i.on defines the infornmatjon soyrces' and

i nfor mat i 8%%3%%@805‘31%%5@9& sUDIETERESY s%&t_ll%%hQZSE'eg?ﬁf@EﬁjE, o
ThR portion ot an e e e e o Rl Nomal ThE PR | o
456 of théntigsda & deeriias o368, BRedigram,i th&ét @omfstitute the data
dictionary portion 458 of the metadata database, 305 are shown in
FIG. 6B.

15 The change management portion 460 provides information on
changes across metadata porﬁon of the metadata database 305, such
as, data models, applications, documentation, business rules, the
data mapping, etc. The change management portion 460 archives all
information related to changes, including what was changed, why it

20 was changed, where it was affected, when the change took place, who
made the change, and how the change was carried out. The primary
entities in a portion of an ER diagram, that constitute the change
management portion 460 of the metadata database 305, are shown in
FIG. 6C.

25 The business rules portion 462 provides information on business
rules, which are statements that impose some form of constraints on
multiple levels, such as data elements, corporate guidelines, etc. For
example, data elements are governed by field specifications and table
relationships, according to the way an organization perceives and

30 uses the data. This perception is based on how an organization
functions and runs its business. The types of business rules include

both database-oriented and application-oriented rules. The database-




5 The data dictionary portion 458 provides information of |ogical and
physi cal data nodels, and information, which describes what type of
information is stored, and how that information is organi zed0iAGttlé
structure of the netadata database 305. The data dictionary netadata also
includes properties and characteristicggfor data tables and 10 col ums,
such as data type, uniqueness, optionalrty, referential integrity, and
data values.held in a particular domain. .The primary entities in a portion
of an ER aolsré%%a?% r‘lrﬂﬁgt &S ?&rg i the, 11sIness FB[f‘asr POHAPR 42 MEhst t he
metadata dacehhae d3bae30BoMBmgisd e 08r busAnt0ANaR ABPAGRIRN!
portion 460 provides information on changes across netadata portion of the
net adat a datplsaxntedsinstht daty matlal nefdehs, dappbasatsystem d®THNGHeat i on,

busi th dat i,ng, . The ch ) t ti 460
arohi ves AtIBeRboFHSS GRCTERaEr ", ochartGion ARG UHFHG MRaTWES GRnged.
why it 520 geeers hﬁﬁ‘@eéaté"h@él@déﬁoﬁ’agﬁgﬁfa%)t %lewe&ag‘gﬁgﬂéﬂﬁgngmeg | ace,

who nmade the change, and how t he nge ‘was carrie rimary
entities ie¥cappont rutesyf cansERidtagnathet datateasestsiystéa 316 thblegand

managenent_ _portion 460, of the netadata database 305, are shown in_FIG 6C
25 The buscloﬁé ’r Jript iTERLIAGHORy oGPRBE 1M ot | BFPGSSShUSEIfes Ther ul es,

whi ch ar e prighepRattfiédah B8P0 O0F a0 BR %‘agz%ﬂﬁt "Rl éoﬁQtit&H:' Ll

| evel s, such as data elenentS, corporate gU|de I'nes, ‘etc.” FofF ~exanpl e,
data el embmsingse mdeerpadidyy 462ebfltispanetddathi datatsast BBl &re shown

rel at 'g{gnshi ﬁﬁ ording to the way an organi zati on perceives and 30 uses
the data. "% |§}'S@r:'cepti on i s based on how an organi zati on functions and

S L, LTS bR hugbrees S IR ihlaon o8 2004
15 ori ent &#S8inEes evemtsar evsichr ettei revenes bihiaheaffect!l es pekdteorto4Gheof t he
knowledge entity at different levels, such as employee share option
schemes and corporate restructuring. It includes events which are
15 within the business scope of the knowledge entity. The primary
entities in a portion of an ER diagram, that constitute the business
events portion 462 of the metadata database 305, are shown in FIG.
6G.
The reference and standards portion 466 provides information on
20 reference and standards taxonomies that are used by the database
system 315 for standardization, administration and reporting. The
reference and standards portion 466 comprises taxonomies such as,
identification schemes, reference schemes, and classification
schemes. The reference and standards portion is inherent in the
25 other portions of the metadata database 305, and may be coupled to
any of the variety of applications 470-486. The multiple language
portion 467 of the metadata database 305 provides storage of all
textual metadata, simultaneously, in many different languages that
apply to all metadata portions 452-468 in the metadata database 305.
30 The languages that are supported by the multiple language portion
467, include traditional Chinese, simplified Chinese, Japanese Kanji,

and Thai local language. As an example, the Language entity 6E9 and



nmet adat a dat abase 305, conprise a set of constraints that have been
inplemented in the data nodel of the database system.315. THeAUbyg) ness
rules include term fact, action and inference rules, and 5 covers the data
validation (update) rules, data derivation rules, exception rules,
constraints in the database system 315 l@able and columm, and data
restriction, constraint, and process logic. The primary entities in a

portion of2afmehidanguage linkingoeatityut(aot hghohu%i RESFItY! &% Pofdign 462
abase 305, are shown__ 10 in FI 6F. The bust ness events

of the mt@ﬂ’t@n&'@é X n GF. The

portion 464 provi de8SrAPETHRYS 18R Knesdedge efarsiommndiityatE4VEne s t hat

af fect or Lahgtiggé @rit . i i fferent, | eyel s, - such.as

enpl oyee shar %uo%ti onmsgﬁgﬂsﬁggglﬁg%%g%a%e?eest}tftﬁ%sf %}l)"flﬁéavfet Wﬂﬁn}%es

events whil@Rgaage1gipport; mmwuihaeesliﬁkﬁigeeﬁiitidsealﬁ@%teQHGW?ﬂtT]ﬁé’- The
e

pri mar e 4 in .a portion of an ER diagram that constitute t

busi ne)égs eve%‘fl@g%o?qqné}; 1§f & HEIMEeEEdenEtiatabase ER5diagrenshohat i n
FIG 6G Tdmstehaeengs: and giapd tion. 466 vi des. i nf or mat.i on on
20 reference and standards t:P)%gng%nﬂg‘-'s']gghatpogpé)%s%é?bﬁgt %]é‘eda%%gét%ystem
315 for stdate®esez30%.0n, adninistration and reporting. The reference and

st andar ds port,llﬁjen 66 conprises taxonom es such as, identification
schenes, reference  SCHERBS, TSIV ICEas Portient 468 nrovitess inférematiber ence and

st andar ds duwdment i fesb {N e t her; portions.of the tadat a
dat abase 305, and may EE*@%%E%}%da{rg S"g%?ao? gfihgvﬁﬁ?‘g Wth%pﬁgF%%‘feons
470-488. Fstemn 1315 eThandoagmeniorésourcts7 inéluidee versiddatadatabags, 305

provi des rage of ;all textual t adat a, _si nul taneously, in many
di fferent ﬁlar?%aglglét?ﬂ’at m E‘bﬂ’u@ t¢P@meRst Mdstorypand oredatsd/ mferémce he
net adat a divicahnasets3Om a3itbA, | t are s rted by.the multiple
| anguage portion 467, i nel uﬁ’e d??%&??ﬁgﬁg%ﬁ &8&5{88?,}&%0?%@1- @}en“@se,
Japanese Kajude title, Trmibjeot akatagogyiagpre-Aefdiedgx asultess, t NGy apgage
entity GE?aI%ngage, and a summary page.

15 Turning now to the knowledge manager 310, the applications

supported by the knowledge manager 310 include a data model

manager 470, a data dictionary manager 472, a knowledge entity
manager 473, a data mapper 474, a change manager 476, a business
rules manager 478, a knowledge and document resource manager 480,

20  a reference and standards processor 482, a performance manger 486,
and a GUI 490.

The data model manager 470 comprises an information sources
portion 470A for providing a data model of the database system 345E
of the information service provider 345, which is one of the

25 information sources 330 of the information service provider 320. Also,
an information service provider portion 470B of the data model
manager 415 provides a data model of the database systems 315 of
the information service provider 320. Further, an information
consumer portion 470C of the data model manager 470 provides a data

30 model of the database system 350E of the information service provider

350, which is one of the information consumers 340 of the
information service provider 320.




2 0 AUG 2004 16 a nulti-Ilanguage linking entity (not shown) in FIG 6E
provide nultiple |anguage support for the Know edge Version entity 6E4.
The Language entity 6E9 is also |inked to other entities tHd Altayg,

mul.ti pl e |anguage support, however, these linking entities are not shown.
The 5 Language entity 6E9 is a prinmary ¥ntity in an ER di agram that
constitute the nultiple | anguage portion 467 of the netadata database 305.
The docunent r@é@ud@g’% I@@dﬁ%om%@epr éV0descesfes mdhtdNnie] datatiEata

resources tored .and.,avajl abl.e in the database 10 system 315. The
docunent r%@%&}@&g ;Str%Fﬁdemveti}%q ofngRledes,erknowledeengentitst emd dataipl e

document hditionargngortebaé r r n I ddi 1 i.0on, ument
semantic content | sﬁgt or ed%l’zﬁegé@ %F}usﬁejgﬂtﬁ%eﬁ%t&gjgégt g%éﬁbe?gf‘ r§8 :
(pre- def i nbay dafpameslel kepnaged 470 tremguags, thedatasdivminaRagtadgd ur ni ng

now todh e manager 310, the applications supported by the
know e geetnogg%\gégd‘%lgj? rfg’%&d@‘)éea%t anfgefasentn idife dada omodelnita” disers onary
manager 472, asgrapdubgdgRneNrhtY, HAREN 4 . da er 474, a change
manager 4786,, Zgbusi ness rules C%r%ﬂr%ger A{SIB(?&EPEW%\A?%O%%P‘%M&%O%RE@

resour ce rneffie§dfRatiegramsa reference and standards processor 482, a
per f or mance er 48%891tiand a QU 490. The data nodel manager 470
|

conprises an in oAt WY BN AgSF 14 7h ladgaesoan pndeimatignasdareesiodel
f the dat 153 03] r%%% f i i A i d 345, which
ios ong o? I?ﬁg 254?%?3{%&“ orlldigl u‘?%%sag%?ﬂc?&%ﬁggf ?ﬁ%éﬁ%‘ﬂgé %éeg‘xr’/ﬁlﬁ“ees c
provi d€r ). Bhess dasm dietionasies dnchetes hadater Qdtiteiarpdoli R 4408 t he

data nodel a 15 provides a. data nodel of the database systems 315

of the i Ao At %gﬁEg%trs\yﬁgemJSWg’éﬁn SSOVICRUPTRERET &3S, Mharimdermatiogonsuner

portion 4&friek tprevithirapdpedsh BDRIer AL RLAYV gl%%io?‘xag'?t %hanager 472
provides a data dictionary for the database system 315 of the

information service provider 320. The data dictionary manager 472 also

15 includes an information consumers portion 472C for providing data
dictionaries of the information consumers 340, which includes a data
dictionary of the database system 350E of the information service
provider 350.

The data dictionary manager 472 accesses data dictionary

20 metadata primarily stored in the knowledge, knowledge entity and
data dictionary portions 452, 454 and 458 of the metadata database
30S. The data dictionary manager 472 then uses the data dictionary
metadata to generate data dictionaries, and provides the necessary
output to the GUI 490, for the data dictionaries to be presented to a

25 user.

The knowledge entity manager 473 accesses metadata primarily
stored in the knowledge entity portion 454 of the metadata database
305. The knowledge entity manager 473 then uses the knowledge
entity metadata to structure the relationships of each knowledge

30 entity. The knowledge entity manager 473 provides the necessary
information to the data model manager 470, the data dictionary

manager 472, the change manager 476, the knowledge and document




30_nodel of the database system 350E of the information service provider
350, which is one of the information consunmers 340 of the information
service provider 320. 2 0 AUG 2004 17 The data nodel manager 2478U6apgesses
data nodel nmetadata primarily stored in the know edge, know edge entity
and data dictionary portions 452, 454 l&d 458 of the netadata dat abase
305. The data nodel manager 470 then uses the data dictionary netadata 5

to rel ate ¥$oUEc danemagstet80, tnel pedonmbsicehmatpigernaee] Theobishsssi N a
conpri se di agrans, an exanple being ER

gr aphi cal dat del

di agr ans. Emé@&gt-gggaf’%q ?Zggra)p P&er 472 includes an information sources
portion 472A fThe paawd dindgiclat FALHORAr i he_i rmation s ces 10
330. These_ data dictionaries igg%ggaa% attgl‘%dﬁicatt%oggér)gg?o?l%eﬁagg ase
syst em 345HUstratee relasiomstips sestwiepe peavitier 348 Afribftes Mhi Ofhe

service preovider portion 4 0, e data_dictionary nmanager 472 provides
a dat a%di c‘?‘%@%g’arﬁ %8?*%% éigab%@sﬁgae%@EngphmH}’i rwgﬂ,ﬁraﬂmndam vi ce

provi der 3IBBtiohAeicda {16 t+,QN | sg .1 ncl ude

i nformatign clgnsu}reréétpg{rl'?it’g% g@%& %or grgoé‘l“z%‘l’%gn gé]tjtgle%iaﬁcgéiggﬁ‘é§e%f t he
i nf or mat i 4R Gendatabasegistents 80 5| BelSElanda3gekan @ixgthamary of the

dat abase syst;-g\ 350E gf the inf ogu&mati on service provider 350. The data
di ctionary mandgd? RHOdEReRt of thstpreficatiloNanyion2@ msenadwsing ghendatd v

352, 454 and don oG e T pakl PROGLA ity SRt A AreR Wl Panager
472 tRBn (M5 iseahlst o dpeatdinahe dwbadattioharigeesnd endioatdi & iQnari es,
i ct | onar  eePtee " BrabBidelo Bt desBmoar thee tesewrtge dat marisiager
473 accesgimilRipdddch BRhtR A attribute in the ER diagram of a data model,

is linked to the respective entity in a data dictionary. When a data

dictionary is accessed, other metadata relating to the knowledge

15  entity manager 473, the change manager 476, the data mapper 474,

the business rule manager 478 are linked.

The data mapper 474 accesses data mapping metadata, which is
primarily stored in the data mapping portion 456 of the metadata
database 305, and enables a user to browse and search for data

20 mapping in different ways - information source 330 data centric,
information service provider 320 centric, or information consumer 340
data centric. Data heritage and lineage analysis can be performed to
provide information on the original source of the data, the destination
and usage of data in the information consumer databases. The ability

25 to analyze and understand the origin of the ‘data is necessary to
prevent data incompatibility by comparing the data format, length and
width across the information sources 330, the information service
provider 320, and the information consumers 340.

The change manager 476 accesses change management metadata,

30 which is primarily stored in the change management portion 460 of
the metadata database 305, and enables users and administrators to

identify and track the areas that may have an impact when a change



stored in the know edge entity portion 454 of the netadata database 305.
The know edge entity nmanager 473 then uses the know edge entity netadata
to structure the relationships of each know edge 30 entitd0 AUhgyknow edge
entity manager 473 provides the necessar information to the data nodel
manager 470, the data dictionary mana 472, the change manager 476, the
know edge and docunent 2 0 AUG 2004 18 resource manager 480, the
per f or manck farkEyErads6Thithés mosnebses wfeeﬁecbrtocﬁiﬁ{paf&&neﬂygiéol‘ﬁ@- The
e

dat a nodel i t he data npdel nager 470, illustra

rel ations h?}ﬁgﬁgetrf\}ggﬁgéﬂtsi"‘ﬂp@ﬁ%ﬁgﬁ’é’ﬂ FRBHEE sreayiast eform, didtrabigbewiysh ens
315, 345E any ciigegaaghicealdsy: iHee : ictionari et out the
rel ati onshjg&sEl bet ween enteﬁai esg Caérlli@d Hgt ?PP&I?%?agﬁﬁgcﬁﬁe%aég%@ P8ks 315,
345E and 35ERUHingand srenitoningn teabarbaenhaof nfdye ber aaeALtdd@A O, a
user usj ng d the data dictionary nmanager 472,

del nager 470 a
via the w‘fm‘?%g%ﬁue 1S9 ?? 3%§8§$‘?f£ Fﬁ% changaleanager 66 faailitatevi gat e
to the restigctirdekiHandi ¢ i 0 ti.ve.data podel .
Simlarly, each ent igt?y and aat riqllgﬁtgfgg?% E%%@O?tgg&laeﬂﬁ o]flféa é:rrl%jf AL , 1S
li nked to {&IYes gk infarmeatiphy related diicrets ciri Ghar YhaWsenng en
di ctionary.l.s: ed, ,ot her tadata relating to the know edge 15 entity
nmanager 471?3(?&%%9@?;88&%% ajg pdatahasga@ondise change manageust7ess
rul e managecofds aadendditeRd. r 4..accesses dat a i.ng
met adata, which s pri nar i PQ’EE?S%"Z%@?%&?% ‘gg’&aﬁfpgﬁlﬁiw’i%ﬂgﬁﬁ of the
met addfa Was afeste@owhemnthendirimezs toals plate WhovaRidNthé &MAibel endata 20

mappi ng i pfherent ways - inforpation source 330 data centric,
i nf or mat i g?’l&*s'eecrh\eﬁ %ga&ggv}”&ér C%?éegﬂé?ﬂtr i the shangeomanager ¢dies omanage) dat a

centric. Ritemdesr in ate dadabhseay éﬁiﬂl Y§F Spea [ formed provi de
informatign on the original sour cguo tehérggfgaaaﬁ%g esstylsﬂ%ni éﬂs’ the
GUI 490, documentation, data mapping, business rules, reference and

standards, report template, etc. The change manager provides a focal

15  point, whereby change requests are raised, analyzed, evaluated and
tracked. - '

The business rules processor 478 accesses business rules
metadata, which is primarily stored in the business rules portion 462
of the metadata database 305, and as mentioned before, the types of

20 business rules include both database-oriented and application-
oriented rules. The database-oriented rules were described earlier in
relation to the business rules portion 462. The application-oriented
rules are implemented by the business rules processor 478, and
include data checks that need to be considered in exception reports,

25 front-end application and data feed processor. The business rules
processor 478 enables business rules to be stored, administered and
managed.

The reference and standards processor 482, access reference and
standards metadata, which is primarily stored in the reference and

30  standards portion 466 of the metadata database 305. The reference
and standards processor 482 implements the reference and standards

that are used in the metadata database 305 for standardization,




and usage of data in the information consunmer databases. The ability 25 to
anal yze and understand the origin of the data is necessar¥ to prevent data
i nconpatibility by conparing the data format, length and ZhiM6H0Mcr oss the
i nformation sources 330, the informatign service provider 320, and the

i nformati on consuners 340. The change r?é?nager 476 accesses change
managenent netadata, 30 which is primarily stored in the change managenent
portion 4edd@nistretiont atxd ardatrtbese @iposand Thadl edlowser suabémized

adm ni str tdentify and track.th reas that may have an i npact
when a chZ‘tne?e‘ﬁ‘Eé JoabE el ehBlblished. Tomhcasysagenus, Roa defan od t o
as i npact mfatets¢des. The change nmanager supports online change request

form through which any change 476 request can be subnmitted and processed.
Apart from i deit PEyioRgant meriagar 486 tdrecasenslitfiat meadeeai ppammd when

a 5 chang QU8s IS to b ssessed, the change nmanager 476 facilitates

t he tr§ck%1%§of chgh%% e ?s‘Fattﬁﬁaﬁﬁh{hﬁ- Thee perfarmearge meanager 486chi ves
al | i nf or midcensés! stbemstidierseicy i 98 cLBRA pRALLLon 480 of
t he met adat a dat abase 305. The c%ngfg&r?aqr%ggegc4 ? raggg%dgggtﬁﬁnﬁ’a s what
was changdBctagital investoryiarRyed exahmle, idtati@tinss oaf fdes eflevwkaintt g change
t ook pl ac o] de the change, and how the change was carried out. The
change naﬁ%%ge\ér}’ 4 rﬂ“ﬂﬁ%@{ Orélhéxr?(‘?égn?ﬁtsc hthafat¥ees ecelizerated diy tife

dat abase dysdwIBdgtSentifies, S, 490, documentation, data nmapping, business
rul es, reference and standards, report tenplate, etc. The change manager
provi d8s a foddie ¥maydedge andr dogpuchamigeeseqres tinaabget ail86dacessaszed,

Fuies metaapisteliitRangts i poTuietitote oeRs Bueiadass, ruhih g | on
452 ! BB s B B T BT SRR sl YRGS of 20
owledge portion 452 of the metadata database 305. The knowledge
and document resource manager 480 facilitates purposeful and
15  effective searching of documents, which is easily accessible and there
are multiple ways to find documents with intuitive search methods.
The knowledge and document resource manager 480 controls the
versions of documents, the change history of documents, and provides
access to multiple document history and related /reference
20 documents. The document resources metadata is leveraged and linked
dynamically to the other portions of the metadata database 305, such
as the change management portion 460 to track changes to
documents.
The GUI 490 provides a user interface to the knowledge manager
25 310, and accesses metadata stored in the metadata database 305. The
GUI 490 enables authorized users or administrators to access,
manage, and administer the metadata stored in the metadata
database 305.
FIG. 5 illustrates that the various metadata portions 452-468 in
30 the metadata database 305 are integrated and interact seamlessly to

exchange information during operation, as represented by the arrows.




oriented rules. The database-oriented rules were described earlier in
relation to the business rules portion 462. The applicatl%m |ented rul es
are inplemented by the business rul es processor 478, and ¢4i%n 6 dat a
checks that need to be considered in exception reports, 25 front-end
application and data feed processor. TH& business rules processor 478
enabl es business rules to be stored, adm ni stered and nanaged. The

ref erence and Ei@ﬁd@dé@ex@s@wv%@evﬁ@@eﬁ%&ej&1&&@%}%!‘1 é As
met adat a, tgé[ Q%E rrﬁ Iag/ t}ttored in the reference an 38 t andards
portion 466 0 fa fithefgveesemd the neférenmese thaid ast arstal its
processor #dfkd e d standard hat re used in the
met adat a dat abagghg%%@lg?&gtglgﬁgﬁ ﬁ?‘lg S 3l CFW%O Eﬁﬁ‘Qﬁ §lGati on
and repor t Phg G&ﬂsp@sése pﬂgeswahl PIG. 685 Loy ﬁ‘i‘é’C@EP}MNSM‘?PIBﬁ\I@e&?{ ed and

publ i shed &9 th%%sﬁ' ﬁg arch and reference. The performnmance ager

486 accesses a ?é’dé‘? TeREE iGdrs Now bpking adf theheompliagapairrtaf abase

305. The pRifeaBpRe thRNGYUE €ess atistics sugch as. netadata
?er nge andﬁaﬁégadfs‘?iolcnveﬁﬁé %/’ qf%; £9< ¥ referenet i cs on

access, \smgle pat e
who vi ew » eedplingeppint heumberer, béi HIBRE tb hattiNer l.abgpat ed by
the know e entl ti es efc. 10 The krl;%gvl edge and doéf}’E ﬁf&%ggguggg

manager 480 GEULE ot 66&%&@&%1ahdlm®mermsmdeshfwg&ﬂata
whi ch are ot Fr@si by-gtored in the docunent resources portion 468 and the
know edge portion 452 of the netadata database 305. The know edge and

documdft r esodncEIGfaﬁ'a@ erordpltdragystehat 750 oy Hﬁg;iféeﬂigﬂgﬂ%n 1Re &fle ?&&éﬁ’al tip

sear chi ngda gocumants whi ch i s easi I(g accessi ere are

ways to finadoctreAPessment aysiem 20 efrthh pretsends inveidotnanktRetizes and
docunent Wéb%A’ﬁlﬁ%@forﬁ@@r&?QW&%,s\vfu&m support a knowledge manager,

and is coupled to a metadata database 710. The metadata database is
in turn coupled to a data modeler terminal 715 and an administrator

15 terminal 720. The Web and Application servers 705 are coupled to a
terminal 725 for web page design and for web master administration, a
web server administrator terminal 730, and terminals 735 (only one
shown) for users.

Hence, the metadata database management system in

20 accordance with the present invention, as described, provide a
metadata database that stores and maintains information about data
stored in a database system. In addition, a knowledge manager uses
the metadata stored in the metadata database to determine various
knowledge aspects of the database system.

25 This is accomplished by storing metadata associated with data
that is stored in a database system, in a metadata database. The
metadata database may be divided into portions, where each portion
includes predetermined metadata. A knowledge manager provides a
variety of application for determining a variety of knowledge aspects of

30 the database system. Each of the applications accesses one or more
of the portions of the metadata database, and determine a knowledge

aspect of the database system. The various knowledge aspects that




versions of docunents, the change history of docunents, and provides

access to nultiple docunent history and rel ated/ reference ﬁgnﬁﬁgﬁ nts.
The docunent resources netadata is | everaged and |inked dy y to the
ot her portions of the netadata database 305, such as the change managenent
portion 460 to track changes to docu s. The GUI 490 provi des a user
interface to the know edge manager 25 310, and accesses netadata stored in
the netadaty Gsf%{mdse vantageously 40bvethbl datahaseosystedn usebs more

adm ni st raém@§3ﬁ@yqﬁ5ﬁ§§ manage, and admi nister the netadata stored in

t he nmetadata database 8%1 FIG 5 illustrates that the various netadata

portions 452- Ag&iemthSdathbaseisgdain WatabsRe 8P mBmdtiS Fodltbs 3t

i nt eract s.ezi\m es?'ilg to exchan%e i nformati'on during operation, as
r epr esent G HYRRHEN, FPBREMErs) theGrsedad of|the. irfirBiatiod eotiroverarskEver al

pages, sand L e i Qn, the or i zation of the figures and the
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exanpl e, trhetaddter elatabbb&. ardAdi85ledS 1T9et W the
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COLUW MAPPING entity 5 on that page has a re g at
the coupl iHgePSIREsa vagetexefmiinowleHge oaspeatseloddtibd database GB3tem refers

to entity jhefigdigl oupl | poi.nt inber 1, bejng coupled to entity
reference 6B3, ' %gﬁt&e?ﬁé‘“ﬁﬁiﬁf ﬁ%ﬂ%etwl%‘ [I&h%@ s’a\’rér%@r} n§O¥ERete ansl used
t hrough doforEh@Son6de&imkds) n FIG 7 a conputer system 700 for

i nmpl egﬁnti ng tclhe met adat a . dat abase nmanagenment system 300 of the present
i nventPon, i ndfdeBTeSY Y ERBISIN, c a$ ordeseribeds  AbEreforec hpsayiges t aa

dat abase. TLCCRAR daPl¥hac HHAUBLERGHR Srilhit cand angtien Sayodon W
22?;;?193 t [ @lvgrcdlﬁes;em'i sighificthtly iedels A e ARBLY SRR Hrbblells & ©
it prior art because diverse incoming and outgoing data can now be
managed with reduced redundancy and rework.
15 It will be appreciated that although only one particular
embodiment of the invention has been described in detail, various
modifications and improvements can be mac;e by a person skilled in

the art, without departing from the scope of the present invention.




term nal 725 for web page design and for web master adm ni stratygmu\m U4meb
server adm nistrator termnal 730, and termnals 735 (only one shg 9 for
users. Hence, the netadata database nanagenent systemin co

with the present invention, as described, provide a net adé@?ﬂmedg%&? hat
stores and mai ntains information about ta stored in a dat a‘Psf@Jﬁéﬁgem
In addition, a know edge manager uses e netadata stored in ata
dat abase to determ ne various know edge aspects of the database system 25
This is acconplished by storing netaddtaMSsociated with data that is
stored in a database system in a netadata database. The netadata database
may be divided into portions, where each portion includes predeterm ned
net adat a. kno i i f dhcati o)

determ ni n’g’ a vgér I?‘e ga‘g?ﬁ%g%rﬁ Iﬁ%’%éélgggesgﬁt%ﬁégé& %MA’? ‘r%eongé élllgg%él@?/%eine{r}ﬁe Each
of the apphi Akt ARSIAMRES FESUPIA & rddBIVE infBfmdtidR MR L A0t Bhe ikiSrRiadat a
dat abase, and determ ne a knowl edge aspect of the database system The
vari ouss knemredgel esphdt ® ploaide2inCorNakio @04t 2Astoee Hesretaion @dnsumer, the
advant ageously all ow t he dat abase systemto be nore efficiently managed.
When t he daetidaisalatehaseamnagement syste comprisiog:mat i on sources and i nfornmation
consuners, the rretzti%cj!igta of the informatiqn sources and 5 information

consuners, and ¢ASRRRgRbesS I SioHng Brdata pstocisde il date girebisbeste

d. k hen d i i ety of. know ed
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as described, therefore provi ase nanagenent system and
met hodid hea®f or which overcones, or significantly reduces, the
abovenenti oned probl ens of

a knowledge manager coupled to the metadata database, the knowledge manager

~

comprising at least one metadata application for managing a plurality of knowledge
aspects of the at least one database, the at least one metadata application for accessing at
least some of the metadata stored in the metadata database, and the at least one metadata
15  application for using the at least some of the metadata to manage at least one of the
plurality of knowledge aspects of the at least one database;
wherein at least some of the metadata stored in the metadata database constitute
at least one portion of the metadata database, and
wherein the at least one portion of the metadata database is integrated by being
20  inter-coupled by a common information bus to the at least one metadata application of
the knowledge manager;
further wherein the at least some of the metadata stored in the metadata database
constitute a multiple language portion of the metadata database, and wherein the at least
some of the metadata comprises at least one multiple language metadata.
25
2. A metadata database management system in accordance with claim 1 being

adapted for dynamically coupling to the at least one database.




the prior art because diverse incom ng and out going data can now B4 AUG 2004
managed Wi th reduced redundancy and rework. 15 It will be mﬁkﬁ%éﬁﬁ%grehat
al t hough only one particular enbodinent of the invention ' has bee
described in detail, various nodifications and inprovenent s1cganPg mde by
a person skilled in the art, wthout Lgarting fromthe scope of the
present invention. 23 CLAIMS 2 0 AUG 2 Repl acenent page 19 AUG 2004 1.
A net adat a dat abase managenent system for at | east one database, wherein
the at |edst ode nm@@ag@tabaée doaneeent ¢y steme ity @cdondanceraitho rglaim on teing| east
one infornation source and cqupled to provide information to at |east one
i nf or mat i oA m%ﬁéyaamlﬁ@?y Wa%f%ﬂﬁai%ﬁﬁéfﬁgﬂ@ﬁ’&%ﬁ?u@%t em conpri si ng:
a netadata database for storing netadata associated with data stored in the
at | east one database, for storing netadata associated with the at |east

one infornmgtiona SUGE dashst %mﬁé&ﬁéﬂ?%g%ﬁla&fta@coﬁﬁﬁeé: ivﬁﬁ?@la%tr k&ﬁlg at
I t ed to

| east one information consuner; 0 an knowl edge manager coup t he

met adat s dadspaaisfer dyienikabR@is: RhagRiralits ofRifbrmatign @bndugksd. one net adat a
application for managing a plurality of knowl edge aspects of the at | east
one database, the at |east one netadata application for accessing at |east
sonme of the netadata stored in the netadata database, and the at | east one
net adat a 18- app Bstedga detsbasgsmarpgement sy siean it accordanest witheclaimy hawhereing

t t f. the .npl | it f k d f. th t | t
one- dat abal FBT ap nfpPTaicl Sufinstie ohiresueg S B e FEUHERada: a
dat abase Cﬁﬁﬁlt)ds{a Yhdhaghent ggé{amoﬂ)?ocgﬂéli]ﬂgo% Ae LR agi‘aa i AR08 tht%nd

wherein the at [east one I on _ met ada a ase Is Integrated by
bei ng 120 mataqataqxamh@otobmoﬁn%mamlagéo@famtwmm}ﬁ% 1ca§t dhb@epdatatR8s! ONe

nmet adat a application of the know edge manager; further wherein the at
| east sonme of the netadata stored in the netadata database
6. A metadata database management system in accordance with claim 5, wherein
the at least another database has at least another one information source coupled thereto,
the metadata database management system for coupling to the at least another one

15  information source, and the metadata database for storing metadata associated with the

at least another one information source.

7. A metadata database management system in accordance with claim 5, wherein
the at least another database has at least another one information consumer coupled
20  thereto, the metadata database management system for coupling to the at least another
one information consumer, and the metadata database for storing metadata associated

with the at least another one information consumer.

8. A metadata database management system in accordance with claim 1, wherein
25 the at least one information consumer comprises at least one other database, the
metadata database management system for coupling to the at least one other database,
and the metadata database for storing metadata associated with the at least one other

database.




constitute a nultiple | anguage portion of the netadata database, aidAlUG 2[]P4
wherein the at |least sonme of the metadata conprises at | dReplacenentpadd Pl e
| anguage netadata. 25 2. A netadata dat abase managenent systemin
accordance with claim| being adapted for dynamically couplfihd\UG200me at

| east one database. 2 0 AUG 2004 Replaggment page 19 AUG 2004 24 3. A

net adat a dat abase nanagenent systemin accordance with claim1 being
adapted for. dynamcally coupling to the plurality of informatign sources.

4. A metaddta dar B5REaR ARG BRI HSIm A Aeroadanee Wil tlaig) §; wharelei ng
5 ad df i I l i, t I it f. inf ti

2 dapted ol RORTHERILY dBRHEL 1 Yatled DA St bk ok B2, e
claim 1, whacheip da{tdf}%s@ﬁlaﬁagg-tﬁfgnpﬁtteggfo%%%g@o thR QA felist MRS e?%ﬁfo%at}o%a“

anot her dat abase, e neta ase genent systemitor coupling to

the at | easpurddiainbiehc frtadhasRiabasidfor Rering MRiderdRodakabagethb o 1&k06iend
nmet adat a associated with the at | east anot her database. 6. A netadata

dat abasg netiegerfemniatisy spwne.i n accordance with claim5, wherein the at
| east anot her database has at | east another one information source coupled
thereto, the nmetadata database nanagenent systemfor coupling to the at

| east anot her one 15 .inf tion source, and.the t adat, at abase for
storing maggdat % %ggﬂﬁaé@%gﬁ PRnagepuentgysienl 4 acGortanes Wi gfuﬁ’f ’rﬁﬁ?rie’&n
source. 7. t . i n . n i claim
5. wher of nt AR A AHARERE TROTIETRL IS B AR Ghalhe of

| nfor mat i O eGRRBUIRbaSOM MBI S8R0 colphfg iR dtleast Ak WRS SnfoRNAGHEN!
system for coupling to the at |east anothér “one information consuner, and
t he nmeiadatensiaicszadehd ortashiardarpasefod datriag assaditftedciawidt With ke at 1dagtast
anot her one information consuner. 8. A netadata database nmanagenent system
i n accor dapeeother infarnation donswier.ein 25 the at | east one information

consuner conprises at | east one other database, the netadata database
managenent systemfor coupling to the at | east one other database, and the

met adata dgt abage, | Ak ' Bl MEAGLALE §3RACHREEIdh Witk 1 2GRk A"
the at least some of the metadata stored in the metadata database constitute a knowledge
15  portion of the metadata database, and wherein the at least some of the metadata

comprises at least one knowledge metadata.

12. A metadata database management system in accordance with claim 1, wherein
the at least some of the metadata stored in the metadata database constitute a knowledge
20  entity portion of the metadata database, and wherein the at least some of the metadata

comprises at least one knowledge entity metadata.

13. A metadata database management system in accordance with claim 1, wherein
the at least some of the metadata stored in the metadata database constitute a data
25  mapping portion of the metadata database, and wherein the at least some of the

metadata comprises at least one data mapping metadata.

14. A metadata database management system in accordance with claim 1, wherein

the at least some of the metadata stored in the metadata database constitute a data




dat abase. 2 0 AUG 2004 Repl acenent page 19 AUG 2004 25 9. A net agi&tAd6 2004
dat abase management systemin accordance with claim8, wherRéeplacdriént®age

| east one ot her database is coupled to at | east one other information
source, the netadata database managenent system for coupling] QoAUGSIM

| east one other information source, ang the netadata database for storing
nmet adat a associated with the at |east one 5 other information source. 10.

A net adat a.,dat abase pmnagepent systemjn accordance with_ claim8, erein
the at | ealiciomEy AN @b thp ductadata dataheSed ) VT 488 o HaSoEHES of the

informatio . t .dat abase nagenent system for coupling
to the at F‘gg@?é%ﬁ@i)g?‘{?gr?lﬁaﬁﬁo&%%{a’%%ﬁi%ryc%ﬁ%%r, and the netadata
dat abase for storing netadata associated with the at | east one other

i nformation consuner. 11. A netadata database managenent systemin

accor dancel t hAchetdatd databee @hahagémiént &Y ste@amt acserdBncdf with @laik t1aGateteis t OF ed
in the netadata database constitute a know edge 15 portion of the netadata
dat abase, tmdt\Mast sinre ofthe anethdades stosminin the métedate dadbdsa coastitptei £ ebang¢ | east
one know edge netadata. 12. A netadata dat abase managenment system.in

accor danceMgRagamentapastian ofilee actpdatandatahase.candt whasei the at Irashsemeiof £het or ed
in the net ad&h&gdat abase constitute a know edge 30 entity portion of the
net adat a daf omprises ahleash ope ehangepanagementBFaddld- + he netadata conpri ses
at | east one know edge entity netadata. 13. A netadata database nmanagenent
systemin accordance with claim1l, wherein the at |east sone of the

net adat a s{@r edAifethdifa Hﬁh%@txﬁmﬂééxﬁ&ﬁ\%zst%ﬂﬁt dckbtdfin® Wil Qlakr 1TBRRIRY

portion of the metadata database, and erein the at |east sone of the
net adatoa cthajat ieastssoate dfeths inetadatadadred iAms Mmgtatd®th Adabase cbistititenEebasiiidsa
dat abase managenent systemin accordance with claim1l, wherein the at

| east sonetulss poridonef theanetadato databdse, anidewhazeindbe at Bastaoaweofcthaswetadate a

data Z 0 AUG 2004  Repl acenent e
compr?ses at least one buréﬁless r%?e% metadata.

17. A metadata database management system in accordance with claim 1, wherein
15  the at least some of the metadata stored in the metadata database constitute a business
event portion of the metadata database, and wherein the at least some of the metadata

‘comprises at least one business event metadata.

18. A metadata database management system in accordance with claim 1, wherein
20  the at least some of the metadata stored in the metadata database constitute a reference
and standards portion of the metadata database, and wherein the at least some of the

metadata comprises at least one reference and standards metadata.

25 19. A metadata database management system in accordance with claim 1, wherein
the at least some of the metadata stored in the metadata database constitute a document
resources portion of the metadata database, and wherein the at least some of the

metadata comprises at least one document resources metadata.




19 AUG 2004 26 dictionary portion of the nmetadata database, n@mggmg“a@ he
at |l east sone of the netadata conprises at Ieas? onqﬂﬁ ﬁl@ta dicti ona’?@j

met adata. 15. A netadata database managenent sys Ll W cor dprgc8UBY 200,
claiml, wherein 5 the at |east some of the netadata stored in the

met adat a dat abase constitute a change pgnagenent portion of the netadata
dat abase, and wherein the at |east sone of the netadata conprises at | east

one change nagenen tadata. 16. A netadata database nanagenent system
"n accor daibe vﬁtwﬁaa"%t%aasmqment &Y¥i9r8 1pracedance St clgim dndhREihdat a

stored in the netadata database constitute a business rules portion of the
et ndat o i b BRI e B RaE RmpiieS A el BB arkten bt el i ces
at | east i ) ment
ayst om i n St ouigl BERE petiei (TRIARR! & londondbaEhRE b E L RAR R HRARRETTC

met adata stored in the netadata database constitute a business event
portion of the netadata database, and wherein the at |east sone of the

met adatsa  ZlonprA sedadata daatske amp@agunsinh egsserr iericcorddneed atich clhBn 1Awieteadat a

dat abase managenent systemin accordance with claim1, wherein 20 the at

| east sonethept leps onemetrdate appbicalipn ¢omprisesre dadatictiaratyaivanagec fongising the a
reference and stand s portion of the t adat a dat abase, _and erein the
at least SON@SOIORHR! gﬁéﬁ%&@%@ﬁ%ﬁ@éﬁ&r%éﬁ& Jigfionape bt fherat deash e

st andar ds Jg&.b?%at a. 25 19. A netadata dat abase managenent systemin
accordance wth'claim1, wherein the at |east sonme of the netadata stored
in the netadata database constitute a docunent resources portion of the
net adat a dat abase, and wherein the at |east sone of the netadata conprises
at | east d@e dotumesdatd E84BaEE aBniRhadabstenRdn | saced@ide wifgelagn Q, AberedD04 19
AUG 2004 27 20. A netadata database managenent systemin accordance with
claim 1, wheatleast ankenctadataapytlicatien pernpiiss & kpmiledgatantity cwpger Sessusinglat a
nodel manager for using the at |east sone of the netadata to manage at

| east one Hapidessberme offthe metadata te managmat lepst ensaknowlgigs entify gk the i tlepst

dat abase %%%%%%BES@F systemin accordance with claim1l1, wherein

15  23. A metadata database management system in accordance with claim 1, wherein
the at least one metadata application comprises a data mapper for using the at least

some of the metadata to manage at least one data mapping of the at least one database.

24. A metadata database management system in accordance with claim 1, wherein
20  the at least one metadata application comprises a change manager for using the at least
some of the metadata to manage at least one change associated with the at least one

database.

25. A metadata database management system in accordance with claim 1, wherein
25  the at least one metadata application comprises a business rules processor for using the
at least some of the metadata to manage at least one business rule associate with the at

least one database.




the at | east one netadata application conprises a data dictionary nanager
for using the at |east sone of the netadata to nmanage at | eReplacerAestaisae
dictionary of the at | east one database. 10 22. A rﬁﬂﬁl{ﬂgﬁ} dat abase
managenent systemin accordance with claim1, wherei lfat 1eaAUGQUEL
nmet adat a application conprises a know egge entity manager for using the at
| east sone of the netadata to nanage at“{east one know edge entity of the
at | east one database. 15 23. A netadata dat abase managenent systemin
accor dance2@i t hAcigiadata datgheseananagementagysteanét acaulanest withtciaimph| wisatinon
conpri ses ﬁ@daﬁa mapper ' the at |east sone of the netadata to

manage at EL eaé%@eda?%éa%%gﬁ? }r?gg‘?ﬁ COIRETIES 4 ‘@@S‘Eﬂc%ﬁ?ﬂ ﬂ&@%‘&s@oc@&?r f@r.
The at | ealilOR HOPARICH AbMe RefMun o Bpre oL 15 ShemEenmu bl 1 B usi ng.

the at |eagh. MBROf the netadata to nmanage at | east one change associ ated
with the at | east one database. 25. A netadata dat abase nanagenent system
in accogdance with claim1l, wherein 25 the at |east one netadata
application conprises a business rules processor for using the at |east
sonme of tha7.net Adat@adite dambasgenaiagémad sysian ihuscordmse mitheclams2T; i valiegeimi t h
the at |east one database. Replacenent page 2 0 AUG 2004 19 AUG 2004 28
26. A net athstahlegsirons seferenemenyentisss atdpast ene standeedor dance with claim 1,
wherein the at |east one netadata application conprises a reference and
standards processor for using the at |east sonme of the netadata to manage
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dat abase managenent systemin accordan alm1, erein o the at
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the at | east sone of the nmetadata to nanage at | east one perfornance aspect

of the at d{asabsse.one

29. A metadata database management system in accordance with claim 1, wherein
15  the at least one metadata application comprises a graphical user interface for using the at

least some of the metadata to manage at least one graphical user interface aspect of the at

least one database.

30. A knowledge manager for a metadata database management system of at least

20  one database, wherein the at least one database is coupled to receive information from at

least one information source and coupled to provide information to at least one
information consumer, the knowledge manager comprising:

at least one metadata application for coupling to a metadata database, the at least

one metadata application for managing a plurality of knowledge aspects of the at least

25  one database, the at least one metadata application for accessing at least some of the

metadata stored in the metadata database, and the at least one metadata application for

using the at least some of the metadata to manage at least one of the plurality of

knowledge aspects of the at least one database;
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manage at | east one graphical user interface aspect % AU t1 91 Ads1200he
dat abase. 30. A know edge manager for gret adat a dat abase managenent system
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to receive inforpnpation fromat |east one informtion source and coupled to
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| east one netadata application foor accessing at |east sone adat a
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plurality @feknkwlrdbeogeagaspects of the at | east one dat abase; Repl acenent
page 2 0 1112004 19 AUG 2004 29 wherein at | east sonme of the netadata
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dat abase <constitute a nultiple | anguage portion of the netadata database,
and wherein the at |least sonme of the netadata conprises at |east one

mul ti pie | ahguagekmetlediet managfr Blaccérdimevwitld gtaimed(howhicrein the carldastcmew t h
claim 30, wherein the at |east one netadata application conprises a data
nmodel nanagetadperappki¢atign chmprises|acdita modetananbgar Her using theaat deasbsaneeljdeat

| east one data nodel of the at |east one tg;'g}ta ase. 32._ A know edge nmanager
i n accor dafEdgRihmanageAt st %’?é‘a@ifﬁo‘f%éf af leastong databass. et adat a
application conprises a dictionary nmanager for using the at |east sone of
t he

32. A knowledge manager in accordance with claim 30, wherein the at least one
15 metadata application comprises a dictionary manager for using the at least some of the

metadata to manage at least one data dictionary of the at least one database.

33. A knowledge manager in accordance with claim 30, wherein the at least one
metadata application comprises a knowledge entity manager for using the at least some

20  of the metadata to manage at least one knowledge entity of the at least one database.

34. A knowledge manager in accordance with claim 30, wherein the at least one
metadata application comprises a data mapper for using the at least some of the
metadata to manage at least one data mapping of the at least one database.

25
35. A knowledge manager in accordance with claim 30, wherein the at least one
metadata application comprises a change manager for using the at least some of the

metadata to manage at least one change associated with the at least one database.
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dat abase. 33. A know edge nmanager in accordance with E bm PIOERt Rage
at | east one netadata application conprises a knovvlé gf@ ity L
using the at | east some 20 of the netadata to manage at | east oﬁyaﬁgvé@ ge
entity of the at |east one dat abase. 3430A know edge manager in accordance
with claim30, wherein the at | east one™~ netadata application conprises a
data mapper for using the at |east sonme of the netadata to nanage at | east
one data nmappi ng showlkdgeamanagersin aeerddadeatiil eclai?53@5whercikntbel &digast naneager
in accor dance with clajm30, wherein the at |east one  netadata application
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accordance gybfyecl ai m 30, wherein the at |east one netadata application
conpri ses a business rules processor for using the at |east sone of the
net adat@ to rmanage at | east one business rule associate with the at | east
one database. 5 37. A know edge manager in accordance with claim 30,
wherein thé7at Kebsewlodge mamgedat acaydphdecaith alpimod)rwhesinathe edteleast cmeand
st andards processor for using the at |east sone of the netadata to manage
at | east oR¥tadakapplieationrompasesta pissnce énfésta@daacﬂﬁdyecesa@ fagusing thaahleastige
manager in accot:i anc th cl ai m 37,  wher n th igeast reference
conprises M8 tﬁﬁ‘t?é’?%lgat @as“?-{‘elgﬁ n§8§ theghlegstong ata‘eaésr dance with
claim 30, wherein the at | east one netadata application conprises a

per formance manager for using the at | east sonme of the 15 nmetadata to
nmanage; @t bgast AORGovAEIdeOmIRBECinARRsdhn@f with &ldh 3’ﬁas§ﬁer61ﬂethgaétalléé’sieone4o A
know edge manager in accordance with claim 30, wherein the at |east one
nmet adat a apgiérenat donprsesgiié¢aseeneatandeaist one graphi cal user interface for
using the at least sone of the netadata to nanage at | east one graphical
user interface aspect of the at |least 20 one database.

39. A knowledge manager in accordance with claim 30, wherein the at least one
metadata application comprises a performance manager for using the at least some of the

15  metadata to manage at least one performance aspect of the at least one database.

40. A knowledge manager in accordance with claim 30, wherein the at least one
metadata application comprises at least one graphical user interface for using the at least
some of the metadata to manage at least one graphical user interface aspect of the at least

20  one database.




METADATA DATABASE MANAGEMENT SYSTEM AND METHOD THEREFOR ABSTRACT A

net adat a dat abase nmanagenent system (300), conpri sing tRb
(305) and a know edge nmanager (310), for dynam cally c@ugpq %@Etoﬁgg@gg‘w

system (315). The netadata database (305) provides a single knowAgac}_\% 2004
repository for storing netadata associgied with data stored in the
dat abase system (315); netadata associated with information sources (330),
that provide information that is processed by inbound information
processors (32BETADAS /o DYEABASEhMANSAGHAENSYSY BREVBAND MIFHHOE: adat a
associated with information consuners 340é t hat provide information
retrieved from the database systemm@:il@F Rd processed by the out bound
i nformation processors (335). The know edge manager (310) is coupled to
access the netadata database (305), 15 and provides one or nore netadata
appl i cati onggdfehcgel ectively use the netadata in the netadata database
(305) to manage a plurality of knowl edge aspects of the database system
(315), the information sources (325) and the information consuners (335).
FIG 3 acconpanies this abstract.

A metadata database management system (300), comprising a metadata database

(305) and a knowledge manager (310), for dynamically coupling to a database system
(315). The metadata database (305) provides a single knowledge repository for storing
metadata associated with data stored in the database system (315); metadata associated
10  with information sources (330), that provide information that is processed by inbound
information processors (325) for storage in the database system (315); and metadata
associated with information consumers (340), that provide information retrieved from
the database system (315) and processed by the outbound information processors
(335). The knowledge manager (310) is coupled to access the metadata database (305),
15  and provides one or more metadata applications that selectively use the metadata in the
metadata database (305) to manage a plurality of knowledge aspects of the database

system (315), the information sources (325) and the information consumers (335).

FIG. 3 accompanies this abstract.




