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 that conprises
several databases for storing the information fromthe

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




2 0 AUG 2004 2 various information sources. Dependent on which information
source provides the information, and which information consuners the
information is to be provided to, the received information fromall AUG 7004
particul ar data source may be stored in one or nore of the databases. 5
Simlarly information to be provided togpa particular information consuner
may be retrieved fromone or nore databases. An information service

provi der r ! i At i I.ec Q vari.ous information sources,
whi ch inc|ﬁ%§§¥§§8¥%@é@# ?ﬁ‘ép‘%elrse'ﬂ%ﬁ‘é%gef%ﬁ’d? GOERyintorpaTion SPTESS  of
third partpewidesctheli igfostroctorex chredgasidl AEREBoR" QondeSey the
worl d. The i.nformatian sources thenselves nay al so be conpanies with their
own i nf or iEEPURAUSR d5ade g?s?é?f‘ﬁgeénép,so}hﬁ geceived einfpsmatorarfronym cal | y

propri et arygrt tsouia {-nfsor ion platfo | anguage,

formats, slf?ru_éﬁtiﬂl? EeJQia{cl ass| fi"e?gt& ?%Es),gtdd% stlrningh i%%P?%rrenﬁ{ gﬁé ﬂfﬁ%%éﬁ ny,

etc., Wi tHSimhidadst dbfsenatishertoofbd gprd\ﬂéi@diff%i an [Hetete RIBYIG&lon | N
er

addition, information slgw ce pr.ovi s provide information to a variety
of i nf or netIBHBERIBABRE refsipvediironeoneiorf praretdatabaseasuners, such as

banks and fin Is L oy I , 2 the 20 infornmation fqQr their own

busi ness pur p%éﬁfoﬂ%%b%#égg{%tg%bﬁ%%%ﬁgfﬁ%% W&?Wﬁﬁ@@- gﬂ‘&“ﬂ% A

i nf or mat i orarbyupinfrassitign WourcepAGKAGhNH ANGe irRbRLARL #N thamkiiheRy
provi di ng .t ge r%su ant val ue- added information to their own information
consuner s 1PEYFEUW, 8 V8HeEh X uitrd prnties; heioluding sdock asehaysgess, and
agai n,1025 dddke i i r , dat abase systens of the

i nfor r%gti o'g{rﬁ1 déoﬁégwne? {sl(f)‘g?g?% y%?oclz]lq#y%g?op‘wlé ary, eanlﬁ‘%ﬁg%ﬂ s hSP BT ¢S mon

i nf or mat i dhepisalies nanayanjsmobe Conipdtiess twidht Wheir 6WaS Sinfb&ALLRRS
di stri but E%r% Eor mats, taxonony, etc., with the database system of the
i nf or mat i S*BBASE ceSHERTer ando $eel e, datahdsear pystemsi oaref typically

I nformati gRopple¥at MRy ¥ hit!Rhare 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 -



convert raw data or data with low granularity to value added information
or. derived information, getting information froma variety 2 0 AUG RQM4 284
of information sources and providing the information to a variety of

i nformati on consuners, whereby the database systens of the information
sources, the information service provider and the information consuners
are not directly conpatible. 5 Due to the variety of information sources, a

speci fic idyb o_he.confj.qur.ed to r.ecejve informatjon
froma parc?i cu grpaf?{ogf(;%?)?n%[; Fgﬁﬁ%‘%&rg&&&ﬁd{}g‘? dt %rén?{@ni & Y&EIH P'to a
form that informatipat i ddresunels | hehdatBPatBesy§h@IBRE t §EsteRi O 9Bt i10n

service provider, before the information fromthe particular information
10 sour ce BETMBRLUANr¥HUSES, arthemaigdormaiticabl eerdcet hpravider mandortheser vi ce

rovider. : I i r.mati.on. service pr der requires a variet
gf ;“nboundﬁ%%%égégréoééﬁn:gg%%ﬁs‘?%tgg’lrﬁf:gymgﬁg%:l%m a 3ari ety of d
information s@uees thenvhaiety  oWideHriH @6 ABEGQRcdsS KO sBRAIOhEBHNIC 2

particular 15 information consumer, a specific outbound processor has to
be devel dpeacsPL Basitevee sonfigueeditnertceifeoinfatinatiost firoed dyatrtieular

informati i i der rocess t.he.retrieved infornption into a
form that TIOEALEEE BONGE RnalDRiRES 1 dRiamEHoBoHEEnar o ehes
provi de t henppatblsedithnftbenaidtabake hstdiar rCyhar ihffh 88bho%e2lice

consunmer. Again, as a result, the infofmation service provider requires a
vari ety ofPrguitdssunbeiprecdbsorinfommationc dssimgthinf panatular ibdormhtionar i ety

of infgr i c uper FI.G, 1 shows an infao tion servic rovi der 100,
in acfégr g;%%'ggge V\Ilg%iil Egegf)orrlegr bé'r’t?nahgfa‘fee(?é’i & nfr dﬁ?‘?ﬁg'Bﬁ‘jElﬁ’in ous
~i nf or mat i eervi2e mowidas A%, rédudt agd h@foirﬁ{é%idf?tée?@icje”PP@JiéQf‘%@éu%%A' 115G,

and provides information fromthe databases 115A-115C to variou
i nf or mat i 6n VEHEE Ry dnbeundapsacessarisador rimeeadsing desennatipfA frem eoupl ed

between eqghie@f deNfirdHhaLBR! sQ-GRuUr ces 105 and the

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




dat abases 115A-115C, and the particul ar i nbound processor 120A is 30
designed to receive information from predeterm ned one or nore of thE

i nformation sources 105, and to store the received information in 200 Uit
2004 4 the dat abases 115A-115C in accordance with a predeterm ned
arrangenent. Simlarly, a particular ougbound processor 125A is coupled

bet ween the databases 115A-115C and each of the information 5 consuners

110, and t p i 0 processor_ 125A is. desi gned retrieve-
pr edet er m Qged raé{é%l?%és% r g%ts?hzrfg t dbas8§CY" -Cell‘gg,?1 afld Iﬁ?eéiﬁ%aremf
predet er mawedngeawsrtks to the particular information consuner 11 OA. In the

past, the infq ,ma,ii]gn service provider relied on many 10 different
dat abase syst ef?(%Em ¥, 1a5eartictirmeathundnprossssed  tabdAbas e cotupled ur es,

coupl ed t oggihern t taf | nf | OR. nsequent !y or i zation of
thgpst ored 1 nform |%n8\%§%{)§:§?$i égﬁg‘?ii\%ﬁl 1) ‘;ts?ec ut 81{ [ ﬁbe aﬁ‘g‘%:réﬁti%i ng
i nf or M8t | ccorsamkrsatidd, Ahd  thebosmdiAndr OBt BISMREdPIREBESIS. ﬂ%@Aa{‘é’. 125

were created . as Czilnd 15 when there was a need from particular information
sour ces 105°SA@AcA flooRetigve puedeternfioedurdoonds dneumthe ddtabassst hiSk-

i nbound a ut n essors._120 and.125 are created on an adhoc basis,
t here wasnglste;’n ené(tzly(g%r g{’l rec%’redspf%g?tﬁﬁmdﬁ? bd§ECT¥t &M fﬁ?jA—E@g’ﬁu aBnd
even t he iinfomdtiantcondlpeend mpcessors 120 and 125, to be 20 duplicated.
An i nproved dat abase system for an information service provider is

di scl osed in 6@n&hﬁgp@isﬁgat%$@r dnfenmeationppkidaci provider 206110 280- fharby
S ek ghe bl AR, 299 GAOPRAL 0T RS AR
Uni ted Ki niztabrsas sthectiiresentolplent toipphefatd 08tortNethSt 3R MR al -
patent application is incorporated herein by reference thereto. Stadel mann
et al. te Aenilnparganizetiom of the 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.



conprising a single data repository that allows the conplexity and changes
to the single data repository, the inbound processors 120, 30 and the

out bound processors 125, to be managed. Thus, avoiding duplicatibhAds 2kt a
and resources, and the inefficiencies of the prior art database system 2
0 AUG 2004 5 FIG 2 shows an infornatiof service provider 200, in
accordance wth the Stadel mann patent application, that utilizes the

i nproved dat €~S)S 215 -that .provides a single ta repository. As
bef ore, i nboun tnlji‘?jr%c S°§’§ £ IpIQrAtioR Seyy e SL0% rs?&&e“? MCPRARNSH 5

fromthe iwfthr tiaé | Saddltiaes BORt ApPoicRoAD AR S YIS the &APropiy PoUNd
processes 225 retrieve, process and provide information fromthe database

syst em 215latgbage isistematibn dbatuprewidesoa Fypglealdata tepositbopndiand
out bound S:Of 20 and 225 rise tailor nmade or custom zed

sof t war e Séeggfédrrls ‘%5‘11‘%‘95’?8°ei%9r8e§§53688”8n PXACERfhARbagTE. Infopmadian, ¢ he
sof t wase [Hrogr ehe i@ﬁ&r%@!ﬁi&%ﬁr@@@nm@%ni %@f@%a{%es%ggtéiﬁ A8V g&

contracts to work with a new information source or a néw i nformation

consuner, GHyouad mrecessos r 836i retriavies proesssstdmd) prdvidenirifonmsaiorces or
consuners. | sad tage of t hoc nature of the devel opment and 15

i pl enent b ?@n&g? %ﬁ%ﬁ%ﬁ%tsg.ﬁ,{%?j %%2?\&%1‘5@]5?38?5‘6’9 sangpmers golQinent ed
details and r qeeiEHIAr ehe Y RAISGLAN SRAET BEtb&RRL ngéf%sf‘s%rs bhad 65[&5 In

sonme instances such information may not be avai e 1n consolidated form
at one | oRMBFISE afidilomn ermnde adtt atihstomirgdnaiofbeareaprbgraans etlsatbl gre

| nd il abl t d t 20 detall d d b
out ganS, SaTHE ROV el fatRerioPioss; Fac { SOl AnecPEPEracoRRuent
~know edge devalopiedl avRen! thé hinfodRbHoRs Setvivee Brob i, BOALARES o spaices and

the information consuners, as may be captured In the docunented details
and recoMdéh 3 Beppinfermaii) sandcy arizo nevk nofurethfgon sperdtianthatndeo be 25

derived frOmSHER, F@Mrgg%entisso Stis 1\141agi {n olrr%'ation 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




A further disadvantage due to the | ack of docunented details and records,
is the difficulty in maintaining such custom zed software prograns, and
training others to use and mai ntain such custom zed softvvarggpwg ns.
Hence, the need for know edge aspects for 30 nmintenance and traini'ng. Yet
afurther disadvantage is the difficul ty of maki ng changes and tracking
the changes that nay be required to the various custom zed 2 0 AUG 2004 6
software programnms. and the dat gbase systemfromtime to tine. Any changes
need to be’ %eed?m%%‘ﬁsofipad%diaftﬁ erResSysdam tfragetimedoi timentAtan be

conpoundecchigfes? rideded 9 g ir ipler te(g’rcha s to be

effected. In addition, vaﬁ%lr}gl%\r/lea%gﬁbngé%trgﬂgéo%{@artgggl?% ff&&%ﬁfe

enpl oyed, IgAdlirdmsntyecanobs stmmplotirtried ooét obl ethdle fl\mi:ﬂ%f requires
advant age due to  the lack of docunented

i tibility, Still . another di
dotails atBurtbls gelated (qhanges fo ﬁ%‘-’ye fsctadewin agiditianz warioies oleanipns he

rel ati gnshypsorbe: [ d e systens of.th

i nformation sour%gf?}?gi&%g%%gsge gyé@&egoﬁéﬁgﬁf%see %%F%‘roﬁf‘t F‘Bﬁui%r]fﬁmer S.
Hence, marcagitnglleddngewoidsiramenpatibilkyovbelgansanac disdidan @eeeaubred. A
still furtger di S%?\Zlcgg:t age is the tendency for redundancy to  occur when
each of t HECIRGELR Waenied <lgtpdgr and Tecoadedisoped inahdligutto miew,

oper at i on.orEQhiLX € rd e for stori 15 and . retrieving
i nf or mat i onEi N ﬁg&ggt% %té%@ 331& ergnfagcg%/r?sgkgiijsdg’&twgg?ea%t?o§t0§e‘3am ethf: of
i nbound arthtebabe usystenforafathorinfsea8E6ar SoulEes,C EREDAa BRI SStéQr SONe

of the.information.relating to currency, units, |anguage, geographi cal
uni t s?osyr?ﬁ’cﬁrgh%ﬂefmﬁﬁ%ﬁ% RiptyestedHenps, gnprgging changaefisi anether

cust om zeq‘;rmf,kﬂgéeagéggr@lfrﬁ igr}%ﬁt&qréd}ef ficient use of resources, which
of i

increases the conplexity aining the various custom zed software
programs and #hetilbduatizse dysdemtafeuss thrnaghdgneesfour @duhdadcy Wot her
know edge aspect that .is required. .
ocBtiP Shen 'éach ‘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




Hence, there is a need to store and maintain information about 25 the

dat abase system the inbound processors and the outbound processors in a
know edge repository. There is also a need to provide a neans that can be
used to deternine various know edge aspects of the database ZysAlnigg,

i nbound processors and the out bound p(r?ocessors, fromthe information in
the know edge repository. 30 2 0 AUG 2004 7 Brief Summary of the Invention
The present invention seelﬁ t rovi de a_netadat a_ dat abase system and

met hod t heref or which over Hﬁgﬁlr@m%ﬁygﬁﬂh‘tgh‘mﬁlo% reduces, the
abovenenti oned problenms of the prior art. Accordingly, in one aspect, the
present invention provides a netadata database managenent system for at

| east one dat dibes @resemerinvention agedleasto gireviiRt abasethdatoUdhbase
recei ve inf Ofﬁmati on fro&}oﬁ | east. one information source and coupled to
provi de 16YPHI8r ke oié teersafonnaviiehor erearcemase nseesignifisantlyadat a

dat abage wBAABESEMe agég&?eﬁqu}{é&sbggb}egngﬁgqggtﬁrggé%%gase for storing

nmet adat a associated wmth data "sto ne dat abase, for
storing nmet adatecesdiogiyt d ond téispére, athd eawiseAheinvitisAt pedvigeyr ge, and
for storirtllg n%é%da a, .15 associated with the at | east one information
consuner ; BHERR dalaRfRe mRARGSPMERipPEtemd foneatrdeaght andatabalbase,t he

know ed hSi : | i cat.i for.
managi ng & o ool ey 2of Rron R aBpet S BFLARE B YRR s miRlionace

the at |efsmorg reastabacappiformiition f souseseasiingcdiplegasto 2prsaae of the
met adat a Es)l%‘}or ed iLn the netadata database, and the at 1east one netadata.
appl i tat i GHOFBIARRR nlP tHe 1g8St egBE dBATIRAIONE CORBTIARER, a the o meldgdaat

| east onedgtabiie phdH érh)én?fsp{g{'é}w 8&91?1‘?3?8 cts of the at |east one

dat abase. In another aspect the present Invention provides a netadata
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




25 dat abase for a netadata database nanagenent system of at |east one

dat abase, wherein the at | east one database is coupled to receive

information fromat |east one information source and coupl edzpoAU zp vi de

information to at | east one information consunmer, the netadata 5 base .

conprising: 30 a netadata. repository fg)r storing netadata associated with

data stored in the at |east one database, for storing nmetadata associ ated
he at | east one.informati ource, and for storing

ZOA%Z%SV\ﬁt%dI on
‘met adat a Bt %S[thof‘ﬁel PTIEAN HBITCRS o?lhitﬁoénswﬁﬁlr@ﬁ?aciﬁ%/et
anot her' asfebidtin MESEN NKERL LA PIBNARR Ao KBAMGI0e manager for a

net adat a dat abase nanagenent system of a east one dat abase, wherein
the at |east ods dpgtabasether caspiead the r gresswet | MhesmEbhONpfdvideat a east
one infornati source and .coupled 't rovide information to at | east one

0
i nf or mat i G BBISGFrPANARET f%m&g@%ﬁa@@a@omw%@wwm tof e
et adaga 3pRsd oald @At | a b t, | east
one metadata appli cat%%lsﬁgﬁﬁhgﬁgg?lﬁ%a%n%ﬁ%gré Ft%/gtoaf S%O\?ﬁsgjgé‘ltecﬁggg&ts of
the at | eascewpeirdarmizdre ftdm @t ledstashe dnformmtedat soapp aee é@aplear
accessing, at | east sope of .the netadata stored in the nmetadata dat abase,

and the aft®] BEEYIASnINITEIaHeR ot ileast oPne oinfosmaglamecansumsgst theme of
t he met adq&ﬁ,‘;&@déé HBR2EEr Al E‘ one of the plurality of know edge
&at a

aspects of the at |east one Se. Brief Description of the Draw ngs 20
An enbodi ment eft ldastpoesentetadaentapplivation nfor beughsagr tded mbyadavay of
exarrpllg, i th ref er?‘nce taﬁt he drawi ngs of which: FIG 1 shows a functional
bl ock iaga;?r?%?e’a Chidfr ERSHnOREr WMictedata opPplicatiana debr Managinet B t he

prior art plidlity2of NAiSvRdGENEHAA! oP AEK Ml RALAM AL ALIKUY "Eld Ut
service 25 provider also i'n accordance with the prior art;

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

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;



FIG 3 shows a functional block diagram of a netadata database nmanagenent
system in accordance with the present invention, operably coupled to the
information service provider in FIG 2; FIG 4 shows a nore detailed
functional block diagramof the 30 metadata database in FIGAUB8 th it
constituent conponents; 2 0 AUG 2004 Qézl G 5 shows a functional block

di agram of the netadata database in FI'G 3 indicating the flow of
information b en. various tadata partions; FIGS. 6A-6Gis an _entity
rel ati onship ?itlg"gr %?O‘P’ﬁe oélqlnoblgc heliggiegnacd dhearmstadata G 3;

and FIG dmhbwsednspienat ieri@étiﬁgCQ{H)Dgl:ogf lo?@f&%éﬁ6nkﬁ%%gvﬁ?ﬂmsl he

met adat a dat abase managenent system scriptro aw ngs 10
The preserfetadadat portipnoyi des a net adat a dat abase managenent system for

dynami cally c |d tg,a database syst.em  where the netadata database
managenent sy?ﬂg}rﬁm é‘é?r’aeﬂ%o@%{%uoﬁﬁhabégég% of thomreldgatasmager .
The nesadaha ratabagedRiayides #1do sidjghe know edge repository for storing
met adat a associated wth data stored 1n the database system metadata

associ at ed wi #iGi. it shewutsi @schsmatiesf thadmputer dysterhofarairhpterhentisigor age

in the dattggase s%s%gg] lgmd nmet adat a associated with information consuners
that provirds DGR FRAPIHPIRE MARRECTEDH D8ECHat abase system 20 The

know edge manager is coupled to access the netadata database, and provides
a plurality of netadata applications that selectively use the netadata in
t he met adata dat abase t o Detadgbeacripkiorabf tthie dbrawingsedge aspects of the
dat ab%?e system the information sources and the information consuners. 25
Thus, "The net adat a dat abase nanagenent systemin accordance wth the

present i nvenTh@nprésent inveRGioResF5ViRRY a ShALER 2 ABLAL %aﬁagement
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



know edge of the database system the inbound processors and the outbound
pr.ocessors, and uses the stored know edge to nmanage the database system

t he i nbound processors and the outbound 30 processors. Fh@ pf Bfiows a

nmet adat a dat abase nanagenent system 300 conprising a netadata database 305
and know edge manager 310. The Z 0 AUG13004 10 net adata dat abase 305 is a
nmet adata repository, which stores netadata that supports the know edge

manager 3 At t ad dat abase 305.is dynamically.coupled to a
dat abase ;ﬂ}g% em asikgatgfrﬁg% %@%r%&t%oﬁngﬁtﬁe ¥ %’83’{983(’ 3 .ICQ% fﬁ%res

i nf or mat i aneteiatiac ethipitovédppo0 fHic! kees1EAROUREanAFEOT 8BO] OBnAr QGRSSOr S
325, that rFer%C;fSS information from information sources 330 and stores the
pr ocessed PRfastatEL flatabase BO5 tadypaseicellst conpled. tarke datdbasmtsysteser vi ce

provi der i ] i.nf or. i on processors 335, that
process 10@%1%?%&]{#@%%2%?} gl\g/&é@g‘#jgg?&@ﬁg 3{Ei‘abase system 315, and provides
the psocessedtienf dnfatrhatioh0 iseireicent ioviRASUBRDS 3ABIudde iiRfeiARt i on

sources 330.incluyde another information service provider 345, and the
i nf or mat | dRIQIEARHUARY s PIogessRIsLde33®t  4het heprodasisor nmfoumationyi dzopr ovi der

350. Each; L nf i i 15 id 345. and 350 h i nb d
345A and JEEETAoR, RER s aReI Hiods BB e Taerd o P acesy & il e
thereto, rdetpbaseVvel¥temABI RaqheofinfditnaAbAURGHREOr PRIVIAYT PERFESRY S 345A

and 350A are_coupled to information sources 345C and 350C, respectively.
Sinilarlylne ofoutheume benfarmation mapregessoos es8dbs INBB aptdod@SHBB ar e

20 204! kim0 kDA YTBTENS (HAEE B0 R TSGR beslf LS

syst em 345froaessabdiforhesies ttbvialfyrmhfish esesepepkeaid.o the respective

| nbound 3454 sall‘rlllde i:)’r?fgémaalr‘]c(ijor? usto?ﬁlégg 5)3405 Iianc?lTldde?)gggthgrr ?rgf?)?rsr?e{t?én 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




25 It will be appreciated by one skilled in the art that while the

i nformati on sources 330 include the information service provider 345,

there may be many other information service provi ders thaf 0fAUGggG,on as

i nformation sources for the information service provider 320. Further, the
information service provider 345 may haye yet another 30 information
service provider (not shown) function &S one of its information sources.

Li kewi se, .wAi Ie Ehe i nfornati o, congumars 340 include the information
servi ce priBieTRAtieBSevics Qf?&@%%t pharerform Abe bumetian qfnmdermetion

e Do VRO ELLE et SR

the information service provi OI’ITB. 1 on ’SeI’VI ce

consuner 3ﬁﬁ)nmat1baveelyve¢e awtshanet G530 may (Haves §EViafothled Vindérmaidln Shown)
function as one of 5 gf or mafal on g consuners. The netadat a dat abase 305
i s coupl etfemlcgad?Foé’f §thdnght §Baw@) $yuedpR 3, ongsplaie IWdermes®n nbound

processor so3dtimefeA and 350A, and the out bound information processors
335, 345B and 350B; and the netadata database 305 stores netadata

associ ated wi t’I}heemé:taﬂataf datmaaism:f G0Beis eoupisditoeeaclovotiehs dathbatd and
350, incl ud| n ng g g%{ bout data in the_database systems 315, 345E
Sﬁ‘%&s £Po

and 350E, t%@OEnﬁbﬁr@%&aﬁ@pgsm 3245 B4 a@80A, and
| r o el nechouid e gubRR (hRLoRIRbECRAGERS 0535 S3aspPdng Sy, 3508

15 The know edge manager rises a varie

support varidtise metadedgealatapast 305 stévesdaheaisea sysdo®tedll with ¥4%h and
350E, .the i.n ound rocessors 325, 345A and 350A, and the out bound

i nfort8ti & SRAton seuEes aRECWders B90actizsang 3pPedachidingd
met adat a %hﬁﬁ%‘i’aﬁBnt 860 %t il %‘?é %B%%ggéé) %X%Q%M"st glgd%ggﬁipgﬁh s&b@r ence
ata

nowto FIG 4, the netadata know edge manager 310
conpri se anfamatignoabeut tﬁmnmbdtﬁdél;ﬁ&cﬁsdoﬁep628;8345,@55114&085(8& and

respecti veI The var,i et tio
P niGrmaltion About the o{)lttr)oun 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




452- 468 and applications 470-486 are integrated by being inter- coupled, as
represented by a common information bus 469 that |inks 25 the variety of
portions 452-468 and applications 470-486. Hence, the ap ég@§2® ns 470-486
can access any of the portions 452-468 of the netadata d 305. The
nmet adat a dat abase 305 conprises severaljgportions, which include a

know edge portion 452, a know edge entity portion 454, a 30 data-nmapping

portion 4%&end. I 0 a AN rfion
BT O erts ko 861031t AR 9 S e NEDARPRITNSTE oDl
~ portion 4éﬂnguageffmrmne467idasdamd@lcdl$n¢mrf&sm'iurééﬁ,po&ttﬁw 468 e | anguage

portion 467 unent resources portion 468. The netadata in_one or
nore of theseq'g'cﬁ m%ﬁéaﬁ%én48§enﬁ§/ gere &éc@%ess@dp@ytiéaéh‘*é? 44fe may sty of

appl icati Cﬁ&eégé)d 4%9 @50 h%f 3 ggy% ?&% fca%]jo%s %§8’4§§q0‘) adat a

dat abase 305 i s extensi b e an ata can be upport
ext ensbPon&knviwled gEormamegpi'e 31Mf Alss] i Qheomn@eéfdét%f Videeapasyi @@63 isare

added. Al so new app ations are added to the know edge rmanager 310,
the extensrifRs ‘?Pg? ‘g (féicﬁgéw 308etadatas| ¢y thee addadt d@at auppolstupport

the new appktR o SWh&h b?oﬁ%&éﬁ'gplghqh%ﬁna{l{)lgogﬁ enﬁenbggg?ng d%lioélb %eréagbgnal

dat abase managenent syst’em was crea

The net adatre addedeAbss,addten driakagdicdRions o9& dadde®doi the Eghbividize Whi ch

typically consi st o] nore attributes. In addition, f5 each entity
may consi StABFE %rnéol&v &tﬁ'&’ﬁﬁpﬁlﬁ}el aeetedeitar datahase 895 witli allew kb and a

uni queg kel‘neta@a‘iﬁ 13t éﬁg@&f@tﬂ@iﬁeaﬁé{ ﬁ@gtlgﬂg By st ﬁépe&g%ﬁgﬁé% 51”{9%1%2{ fai nt

each domai n nmay have nor e do ues.
‘or set of catboviahtrt,valrebstiohal databasé mhhnhgemntheystentaghsofisédao

portions 452-468 of t met a 20 corrprl ses predetermnm ned collections of
entities, “RfE t&ﬁ& dﬁ?ﬁ%@ée

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.




The know edge portion 452 provides information that relates to know edge
entities such as, know edge about experience, ideas, business
intelligence, intellectual assets, profiles, prograns, 25 Z&AUeri]ﬂlr es,
processes, best practices, |essons |earnt, education, and information or

| ocation relating to know edge entitiegg The primary entities in a portion
of an ER diagramthat constitutes the know edge portion 452 of the

net adat a data h N 6E ich .alon ith FIGS. 6A-6D
and 6F to 6G wl | ﬁﬁgye}é(g%?i % }P{glst&t kfgdrre%s owﬁs% Rfé’é’t‘:(%fsoeg"ﬁ/gﬁfneart?orfil?oﬂ agr ans
are entit yknevhdgenshititiel, agiehs asMorghnizitldn Pk WANO s§REemki | k§d in

the art. 2 0 AUP 2004 13 The know edge entity portion 454 provides
i nf or mat i JBAP % nYRidddgRlleRt initssinadude cempagrndeparonentniusctodal

systens. K e , i Lon i ncl ude conpany, departnent,
funct i onalﬁbgpéf}p, ] p@bj%?@fﬁgggﬁbgﬁsﬁogisg Ss@%l?elr?g;ﬂ&a% gngﬁ%téons,

appl i c&ti dosls,5 andl databdsdat easensysEasE. Eashlddpen &dgs, enhayy yay be
associated with one or nore know edge entities. The relaticdnships of the
know edge aesﬁf’ﬂartég WiEh onr ea mare knosylgdenicdities.r Tieureatipmshigsond edge

entity porio n Yoloy d_w t he_kpow edge .portion 452 forns

t he experttlhlge?hﬁ‘%gfleéggn%ﬁgﬁggf %%gn%%\%rég &Bcﬁnﬁhefrafgg%nﬁé%%dr%ué ts
col | abor atkrwledeeentitihepditiéner 454 whehi aRsociafedaddih i B RAGHIdYAM edge
entity can coll aggéatlpe know edge in many netadata portions, such as

docunent s, PBHEPN Gmss the expridise, dpgnexample,c hAnyenaging desnmerfor
exanplg, n i erfarm one.or e col | apboration

rol es,lgsu%ﬁglséép%@%g%g?&q&é%%%ﬁn@%}gq E’S:EWS?I,I st ﬁgﬁ?r%%ﬁ)roﬁ‘ 8PSr Medi tor,
‘transl at ormdditvngweaich l{r&ma]@a?er entiept@in ANLRARSI BhéMQige THCRRny

know edge entities form the foundation of organization of netadata’in the
met adat a 43t 8 Pesyonshesych ngs ydepumeands, i businssst imdesf hwsiERsd agr am
that congbihtd i ' 52 of . the netadata database
20 305, are sho%hﬁcll]%hllé?%g @?Fag%%éﬁ’é/ P&! &z%!lpéle, each ﬂno%egge entﬁy

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




The data mapping portion 456 provides information on the nmulti- dinensional
mappi ng between information received fromthe information sources 330 and
stored in the database system 315, and the infornation regmpi ggegpfromthe
dat abase system 315, and provided 25 to the information consuners 340,
seanl essly. This mapping information dgscribes back-end data extraction
and transformation pr ocesses used to prepare data, and the data mapping

th ti 330, f der 315
e " eonsI BRI H O SRR BAOR, hidy BI0Rachnio 206 ARuere < i hat
30 t

races dipucand, \&@ﬂ{ﬁ)&@é@up'ae%ﬂaﬁ“ﬁ% apd'éll%tatrgaé}&hﬁe il I'iﬁ;gﬁ%&’l ofan .

mani pul at ed, deri ved or aggr egat ed
defines t HeR dipgram, i thatsoans%UtmdthmdeﬁaBMa@plﬁg Opétiiar2 0986 14f abrsumer s’

n aotai 1 DR R RR S cerd BRRwsom PO B LﬁedERSL{ES?EK that

constiutes t g edada NBRRI o 4 at ab 05, are
shown in FI G 6A. 5 The da(.jti]%rgl {)f%ﬁgﬁ@%‘éﬁﬁv@ﬁes‘l pr OVI gs Q?nro%n%tl on of
| ogi caI phy§1®éld8datmodotimemd mﬁbmmmnsmaw&mh ddsicetbede sttdtbgpenhat
type ? ITB.tI n_i.s stor ag that |nformat|on|s or anlzedln

t he st r uc? OITRAtIRR IFeRtne ’aaH t 3B%Ws %togl OTREtipat aS ATE fB€adat a
al so i ncl weAscRieRsT tHemandath dAaba5E AL SThOY qgtcﬁch? PacﬂaQ:a
colums, such as data type, uniqueness, optional |at

integri tyal%mdllddudesalpfleperﬁetsj anda quraﬁmmmcslofw rdatﬁﬂetagzﬂemayld

tit t t hat titute  t t
i ot | S TOTrERon SHER” " o b Blla; HUAREBSSS, CRECBRUThGRETGRIIE G 68
15 The changgrigagedRiitaPeAliedN AR R %"ﬁfﬁgﬁc{lﬁr‘)'ﬁ@ﬁéﬂf‘ Phe EB%‘P??S

across netadata portion of the netadata d base 305, such as
nodel s, afpititieg i bha mmmfatamrERbdmgrems thhescondtetuteat themaggtang,

etc. The ﬁ?&n&% mana hsgorft tﬁn 46(%a8 Eab ! aet%baalsle 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-




information related to changes, including what was changed, why it 20 was
changed, where it was affected, when the change took place, who nmade the
change, and how the change was carried out. The primary enf0tAUe40lin a
portion of an ER diagram that constitute the change managenent portion
460 of the netadata database 305, are gown in FIG 6C 25 The business
rules portion 462 prow des informati on"on business rules, which are

stat enent s ?r%ﬁie ne fO{ af cglsgal nts on. nulti pI e levels, such
as data el® d Sfp HFGurHEr 1€ QUSINGSR5} m@?aﬁﬁ?@oncf’a@% Oélté#ﬁsnts
are gover nadiddathi &é&bﬂ%‘%CBf)BC@F)hﬁﬂsrs@%dsé@% &o, s"'c’f Fn'tQ tpﬁavé"%%% ding to
the way an organi zation percelves and uses t I's percep on is
based on Hmplém@“rtgénmath@ndatajrmbdehsofamﬁer daSabase bsg,&teﬁssBlEl' h&@Heypes of

busi ness B{Lsefx incl u]céi3 dat abasg- ori ented an plicati on oriented
rules. The UaPSBRsELesyin dfoéﬁrri% be RCEQTY 1¥1 tené;,eer ‘%ﬁ:eénldn t he
busi ness roglvess Ped | At t set of
constraints th%t have béelgﬁaﬁé?r%agneﬁ?h%gé ar“ﬁéé’da %éﬁwﬁﬁﬁﬁ St’abase

system . BPXCCIFﬁ@n udssiesenstiagsts rial the databa§ea<s§zstmt i35 aan‘dlel aher ence

rul es, cover data val j.dation (update) rules, dat a derivation
rul es, f@g It‘ninonaf"lﬁllt éfa tac ghsStclions Fonsiaetat #5uk ePESEASSm 1925 t dblce and

col um, %ﬂw Srfthiéd Gl ANpofOBA! SRLD! FINHaBEOACHhAL OBbhistil iR Al MY
entities in a portion of an I agram constitu usm Ss rul es
portion 4éissheshigutes qdatmrdaﬂﬁé&)aﬁehéﬁﬁetﬁﬁasﬂawba@BOS Fre skéwnThe
busi ness everﬁgs @.ﬁfortl on 464 provides information on business events, which
are event &7t fect or relate to the knovvledge entity at di f f er ent

| evel s, such ageenplo¥RRsSh pt C rp. frycturing.
It i ncI udes events whi chsarg‘;%t%w %lptr%o?he UsP ngglg%gco%{efgic‘f?l Eﬁ% kﬁ%vw edge
entity. Thaisingssr gverts,i twhich are poenitsn thht anffeBt doagtrealmtet hat the

consti tut usi nes
?{no}&ﬁegge entn%/ 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



events portion 462 of the netadata database 305, are shown in FIG 6G The
reference and standards portion 466 provides information on7RAU0 gherence
and standards taxonom es that are used by the database system 315 for
standardi zation, adm nistration and reporting. The reference and standards
portion 466 conprises taxonom es such af) identification schenes,
reference schenes, and classification schenes. The reference and standards
portion is&i ﬁ%’é}téﬁ&ngﬁagheliﬁkmg hentitpr t(hoes shbwid)e iAetEdat %Lda%mﬁ 305,
and may benﬁﬂ'ﬁgﬁgciato any of the variety of applications 470-4386. e

mul tipl e |'anguage 2PEFEESSHPPISFIOFr Hire edaeldetsinre SUStyp6RA.dBle

st or age ofLahguap€ et i ly...i.n pany.different

| anguages t ha% %ppl yﬁ?ogglgﬁgan%?gdg?%tgrs?&g}% %ﬁ%}%@?‘ﬁhﬁ‘@ Wéﬁ&‘(ﬂ’é?a

dat abase 3@HEUBECTHPPertybayeserhaheae eliskioehediddy ar@dEhbRE T1R@guUage

portio i ude.traditi.onal Chinese, sinplified Chinese, Japanese
Kanj i , s aﬂ%ﬁlﬁﬁ%{fﬁ% SR %(%a‘@e.a AL TRRTEx §RPIE, 1 henl &Ryudiperant,i thatE9 and
2 0 AUG 20sphslttbtiemitid - hanguage 1hhski tity ( shown) in Fl 6E
provide nultiple | anguage sﬁ%gorl%hggra%?hgﬁfhlgh e{gﬁt 9Er \g?‘Sn @ﬁtﬁ%t%m.
The Lang besei395.6E9 is also linked to other entities that have

mul tiple Iangﬁia%e su rgl(értt, however, these linking entities are not shown.
The 5 Language € tcfl({'%}? gl PP CrfaPprian tps pravideR dinfgrmationhatn

consti t ut elddiansut t iddb@irked oyage rid 467 .of tadata ,database 305.
The docunent resources 5orti on 4859;)%%’3?3(32;‘.%%%&%?@&“0%16dE}é €

r esoulBes Eiemard St Bheddacunmyai tedierdes iMeludiat #bAsen HRtSY Veefiol5. The

docunent r ces. include version data, version change history, nmultiple
document &?t%geyeliﬁaol%l e p]t%ef axaentdddstassit end nreddtéd / mieratomunent

semanti ¢ clrieAénts B @dGodn i title, subject categ
(pre-defined), status, key lagf gg)%ul+§1?1%§g§%aﬂ (ﬁcfjoé&gﬂlf’rﬁﬁrvoﬁﬁge%}yese
Include title, subject category (pre-defined), status, key words,

language, 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.




15 Turning now to the know edge manager 310, the applications supported by
t he knowl edge manager 310 include a data nodel manager 470, a data
dictionary manager 472, a know edge entity manager 473, a det Algvmpper 474,
a change manager 476, a business rules _manager 478, a know edge and
docunent resource manager 480, 20 a refler ence and standards processor 482,
a performance nanger 486, and a GUI 490. The data nodel manager 470

conpri ses an i HA®r fata omoselr oemageor B76n a4e8dséor dptoVidid statatqodel

of the dat syst.em 345E of the informatjon service provider 345, which

i s one of ?ﬁ?%%ﬁfl n#tg)rrﬁét i'Bn @%rggg“g%‘&eof knewiledgs nﬁnfléﬁ sard/i data

provi der 3@ittioNa39¢, poftioh§f ; rAH Vi ti,on,470B t he

dat a nodel man;ggrp(é)uS proﬁ%@gsi at a‘wr%ggﬁﬂ%f h?%rgd%%agﬁga@aﬁség 315

of the infR¢ rf’eﬁtaomoﬁgl\maaagcn\ﬁﬁd)ethéi?(hseléuth@ﬂataaaidtmﬁrgahi&adaﬁémsUm?r
0

portion 470C. of t a, nodel nager, 470 provi des a data nodel of the
dat abagse s@s{gl%tég%Eﬁi? d@:% m‘ﬂdgﬁ%g{‘érpwwéeﬂ}ﬂ eaitdemodehp towhsehs i s one
of the i nfior aBgra@hic@NIHR! $ha4Pa@f ni [ [ rvice provider 320.
2 0 AUG 2004 17 The data nodel nanaged;&ﬁeisloégégég%%eg&ésgl%%le’?ﬁ;fle ta
primarily RelpgdBR diagremisnow edge, know edge entity and data dictionary

portions 452, -4b4 agdd141158 of the netadata, database 305. The data nodel
manager 470 then ek HLONERMENAges 3 inglisiest ansnfermetisnesourcés dat a

nodel s, a rproeﬁerzgafdgep : & : } gr.aphi cal form The
dat a rmdelrpsb conpri se di agl‘r;j)i’tlrr%l ,dégﬁgéei%%}dg?aq’%e}l 85@‘%%1%4%‘3}‘3}%‘8? TR a
di cti dRar ﬁ%nﬁ%’@e dizpa idactiodesicarinchidy aedatondReIOTRES foP el GAtAFR: f Or

G ct i onar 08 s PRE F Ghf Srenrlion yorbee: Roddraits Agsrdnpasiont | he
L | e e oS g AL i AL P
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




provides a data dictionary for the database system 315 of the infornation
service provider 320. The data dictionary manager 472 also 15 includes an

i nformation consuners portion 472C for providing data dicti @faklGemggiof the
i nformati on consuners 340, which includes a data dictionary of the

dat abase system 350E of the information8ervice provider 350. The data

di ctionary manager 472 accesses data dictionary 20 netadata primarily
stored in f¥afOUROWISdmREer khBM thigeperfoimumedmaaigerddsti ARar hiReALESNS
452, 454 %Hﬂeéﬁﬁo%f t he ggtad a database 305. The data dictionary manager
472 then uses the 83?%F€h ti P9 OThet adata to generate data dictionaries,

and provi des tTige nﬁéﬁsﬁfoﬁewug@idgg Eaggrt_ﬁ‘e" cftagc%nor&ﬁéagg%ggﬁg%} tQager

dictionarigs to be presented t The
473 accesse¥stratedarelagionsinipsy bettwaesd entithe kaaw edagbentst inPOfFld on 454

of thenet at abase ) know edge entity manager 473 then uses
the know & geno%é". t%}’??‘ai"fﬁ? aégga ér%f@tﬁiﬂét §58Et Eéa};ﬂél)ééﬂb’omg{h.ﬂps the¢ éat':hu
know edge digtionrias sdheukneY AABRIGILY Raas g@ﬁif%g,@ggtrggg%nary

necessary . information to the data node

manager 472, thendatabangesystenye8157684 5 anknesdEdactexidoggcument 2 0 AUG
2004 18 resource manager.480 th%ﬁperfor mance manager 486, the business
rul es pr ocessdP A EmERdiragng f t ePfScRat rpyentiops eviiger using theddata nodel

The U5 dat abaceRatmda #70 2t tRILA°qRBINESY FRkae W vid e Clafn |
di cti dRar i%¥),sin e theseatclt ithrshigte detmesaries! i 4h@Snavharét fd hes in

t he dat ab stens 31 4 and 350E in text form In an enbodi nent of
the pr ese%? SP%%}% (%,apgi‘i?ieiﬁﬁsi Teme @4t dhenvgspeatinagetatar Omunttlt he

g:t : g: g: :%ﬁg{?'é@?é%ﬁgéﬁgi\?éaﬁ% %{cmyn‘tﬁg Ef‘lg%ia-éﬁar%bé 2 a2 el,t he
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



respective graphical ER diagram of the respective data nodel. Simlarly,
each entity and attribute in the ER diagramof a data nodel, is linked to
the respective entity in a data dictionary. Wen a data 20 &6 opary is
accessed, other netadata relating to the know edge 15 entity nanager 473,
the change manager 476, the data mapperl%74, the business rule manager 478
are |linked, The data rra’? er 474 accesses data mapping netadata, which is
primrily & &0 &f madee gm as reappetimasorefeored 56 ¢ itdimdreiadigba. PRt abase

305, and e r_ to browse and search for data 20 mapping in

di f ferent %%slg? rﬁ%ﬁ%&ﬁ‘hﬁi“é’ﬁ’%ﬁ% I3 6hangs wesmast clorm,ntturmghi whisler vi ce
provi der 32fly atarideCc476 e ' r ta centric. ta

herit age a&d | neagge anal %és&(%ﬂ?e% %g"ra?ﬁoir%rféid%gj 9858%?%33#5\%? N on
the origi nklenédliing astd mhenitatiag the arsis nhut Omayabd uspaetef wai@ 4n the

i nfor o) t abases. The apiljty 25 to anal yze and under st and

t he op?%i n@%@?ﬁggﬁééﬁ%?ﬁ%gﬁﬁsc{ ti@?éﬁ@fﬂgmm@agﬂroﬁ@tfabiuﬁaws by
conparing the datRidorémtchd t ] s.the j.pf ormati on sources
330, the informati ongoser voi c;@%rﬂg&ﬁgng %&%‘ﬁe&%eﬁf obf?at‘fyﬁe’c nmer s

340. The ecseibdeformratianc eslaesd ctimrgeo nnm@enehbnget A oem 3Rt Whi ch
is pri mar% R0, i t%)g}e change nagenment portion 460 of the netadata
dat abase %r and enggl E?%%ﬁag‘%éﬁgg% %ﬁesimgt de chanigdemarfageardVa r ack
t he areas ireatdsandnaisg [ 0_AUG 2004, 19.is to be

i LA %g@%aﬁﬁ%(g’gﬁggnélVgﬁs%%%d’c‘ﬂgﬁbeelﬁanager

made. This is sonetines referred to as |

supporils ¥R méfectethgwhenyties tcamgn tddi plade, Whhehmeaiy tdaMEe g/ Greauest

can be subm tt processed. .Apart from _identifying and nmoniforing the
‘ar eas that}mrr&éy&% e &t BESwHRTISH PWhatie cheqgesmanager Y9 tassansagel t he

Chel T 1110 tyae ande arerpase dffichitc bl HeotataRiRe SveRtfcedor dime
change madagefd® dossrmentatien, datd heappinadaiasidssaleses,385erdi@ ehange
manager 4§§andards, report template, etc. The change manager provides a focal

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

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,




records and manages what was changed, why it was changed, where it 10 was
af fected, when the change took place, who nmade the change, and how the
change was carried out. The change manager 476 nanages cﬁ&n@ﬁa”ﬂﬂkn t he

dat abase structure of the database system 315, the GU 490, docunentation,
dat a mappi ng, business rules, ref erencland standards, report tenplate,
etc. The change, manager provides a focal 15 point, whereby change requests
are rai secedEiBisfradoneandareporting taposds. THRIHUSIIIGES EUSESTRFQEESSOr
478 acces i,ne ul es tadata, . which_ is primarily stored in the
busi ness fﬁ%ggy%c}rgt ?gné%"zfa%ﬁge?ﬂ Hé’tbé]\c,\‘?gﬁg fon £88¥020085S, afgaEeh wawt i oned
before, thefeyqmase.of 20 business rules include both database-oriented and
application- qgriented rules. The database-oriented rules were described
earlier in relke pPerormanue meagesst 80leesepsad alinthdb ethld@ita portions

applicati of=or4 rul.es, are, i npl enent ed by the business rules processor
478, a%d ﬁ]%)l‘#u engtP%r% ay ngﬁéec&?% e psrfaraeaeee ima@&g@”pf’r§6n
reports, rdcessés esiAtARRIY GRIdHO Qﬁaf% f [0 M a1, BUS| NESS
rules processor 478 enabl es busiréﬁggfs;eru ce ggg%%’sﬁgéég,pgggfﬂ%ta@%d and
managed. TR&taddter énventany. famdaadplpr atasistics4d2 vies efisw efleieneR and

st andar ds "Gﬁéﬁdaﬂ‘% whi (:Dh IS I,pr' mar | II%/ stqored in the reference and 30
standards pPOFti on 468 BIPHEh @I mSosiaRel it tinls eves . calileberstederiye thed
st andar ds Kii®e red8iesMekenents the reference and standards that are

used in the netadata database 305 for standardizati on, 2 0 AUG 2004 20
adni nit8t r at i o en&nosyledge ngndudporesentThiesoatdeoWnataptp N80 dacé@dxyst S t 0

por f or manddt nORleE leidgts 10 COSYRTRRE Taciizes pordets, Whagp-ares of
the metadgrimdailpbaaeedOm fhe BBELARNGRSTRPAIE pd%n RERCESSEShe
statistics such as netadata access, usage pafterns, an
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.




nmet adata i nventory. For exanple, statistics on who view what and when, the
nunber of documents that were collaborated by the know egie ntities, etc.
10 The know edge and docunent resource nanager 480 access A edge

net adata and docunent resources netadata, which are primarily stored in

t he docunent resources portion 468 and 2he know edge portion 452 of the
nmet adat a dat abase 305. The know edge and docunent resource nanager 480

facilitates puFHaSebd-6endxidnafdenat seecrse 1910298 :E'Qg‘x'é' i ' i's
easily acc&gs' bl e and there é{e mul tiple 3%%6 to find ocu?r%ﬁ%%sﬂgvl\i}l%
sea

intuitive FEnOTRATHAREON ofhdhe, figwresl gndh it doferemues: Ssatiace usmiager 480
control s tHeesevAbSk ogEENT t change history of docunents, and
provi des accsessg?oég‘nu 1?‘%‘?5 'e%?ggr?g% %ﬁ%??%iﬁdnpiq’é%@d’fef%q%ﬁé@ 20

docunent s. O&Helensciortine pagsowitheBIGe6Ad AR HSe @GE[MNdNB‘ﬂdP%\g@ k%%ﬁr as

dynam cal | y t.9 the otﬂer ﬁpoéf%i ons of the netadata database 3

t he change nangéé?ﬁ;gﬁt P& FoRTaRee O L Mew looking sitt the doumpling poirfse GU
490 provi deg exatfple, ithk the, know manager 25.310, and
accesses netadat aﬁs?t or egdlli(ﬁ?t é:elggns Ig%lzlta c@ggg)&s’é& to pRdityggfenecenabl es

aut hor i zed®Abeeguplingdminit stnathers] | Beid@C 868 pledTRE A4Sk i .ni r the

netadata stored in the netadata dat ablgl(;gg 30%.e Fl Ga&gtlpflq‘ggﬁ?ggcgséﬁﬁat t he
Sty '

vari ous netatat?e poret grankep 244the sangn labelimg tsudutrae dist alsade tRg e

i nt egr at e @BPIGHO! BA3EE, sean essly to exchange information during
operation, as represented by the arrows. Z 0 AUG 2004 21 FIGS. 6A-6G extend

;)yer déveral PgagBlG. dna conhpuedr exdleanati® for ﬁﬁplé}ﬁreﬁ itﬁgtﬁ%@a&)gt abg_e
figures arzf]aéc%%e references that are used in these figures follows. i ng
FIG 6A as ERSTPRRASPMERM P S R 340 of thespresfemtsinvertien pageluddsh Fl G

Fébk?RS ;Wf%ﬁ%@g %?ﬁsvtetrg RDAN sgsggrthgj{r?m{r efdegtee%%%a?gé%,' Now
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




for exanple, the one | abeled 6A 1-1 --- 6B3-2, refers to entity reference
6A1, coupling point nunber 1, being coupled to entity ref erﬁ:dc 6%[?
coupling point nunber 2. The same | abeling schene is used t o@&ﬂ bout
FIGS. 6A-6G 10 In FIG 7 a conmputer system 700 for inplenenting the

net adata dat abase managenent system 3 of the present invention, includes
Wb and Apgliﬁg%i on, s?{jvgrs 705, which supBgrt a know edge manager, and is
coupl ed t o™ fEIHGRNLd A NpaARePIBLY Pllowdhedde telisteabpsten so ba thord

coupl ed t%fﬁcglﬁ{@yl}ﬁ%ﬁggédt erm nal 715 and an admi nistrator 15 term nal

720. The Web and ‘Applic&tion servers 705 are coupled to a termnal 725 for

web page desi gWhemdtli®datebas@syeteradis dbghled! i thfofmatidh SOWMREs and
adm nistratqr_termnal 730, and termnals 735 (only one shown) ?or users.

Hence, thdRFHAHCR gansvmerspdhsgeniadaty of dinei mfoPMatinrorsdances wrd t he

presents i ny ' a iL.ped, ovi de ,a, .net adat a database that stores
and nai nt alﬁgdghf% or) nssﬁq}gsﬁﬁéﬁgsﬁt adgc! aﬁnestgpgq})4§¢ SYREEbastore(stiam the

addi ti on, metarinteedigeabasagere lﬁﬁﬁpleaherﬁgtﬁﬂé%cgeo?ﬁgngg?% }t}gaslgeéh%giat a

dat abase %g%det erm ne various know edge aspects em 25
This is actOfpfiLfied Byristoroh&nmviedgeaaspectsi afethei dhtalsdse Sylsaémi S

stored inijg i y j N et adat . dat ahase. The netadata database
may be di Vi 8@(%{11?& tgﬁlﬁc(s;r?lbg’rr?s?f V\ﬁg}:ae g‘gglﬂ 3 tigﬁgr%%e§oﬂf§%t@ﬂﬁ ned

met adat a. infmoatiedgeomsnages. provi des a variety of application for
deter gioni ng a,yariety of know edge aspects of 30 the database system Each
of thé appli c 4tionBr sSEYeHi®Dr adr alesofibeds pherefors oprdvidesetzadat a

dat abase, 386 epni e _.aspect of the databgse system _The
vari ous know e(%g% gg})ée{getl% Fﬁ%&ggﬁeﬂﬁéﬁﬁﬂlﬁq riECHe rﬁ?‘ﬂ'@g‘)r which

advant ageousteomakkpwrt dignifidaitds eedrge§Mthe RBof@hentifdd L ifzBhlomiairged.:
When t he (%Iﬁgabase s¥ temis coupled to 1 nformati on sources an

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.




i nformati on consuners, the netadata of the information sources g@ﬂqugzm
i nformati on consuners, and the database system stored in the netadat

dat abase are coupl ed. The knowl edge nanager can then detergi variety
of know edge aspects of the database system including the %@%e&aerﬁ%ié

with the information sources and inforsmtion consuners. 10 T, f t
i nvention, as described, therefore pr ovélr‘ges a netadata datab ge&r@?ﬁ@‘emnt
system and nethod therefor which overconmes, or significantly reduces, the
abovenentioned problens of the prioCl&dlMbecause diverse incomi ng and

out goi ng data can now be nmanaged with reduced redundancy and rework. 15 It
w Il be appreciated that although only one particular enbodi nent of the

will be appreci at I though only one pas enbodi
| mprovenents o BeeiaRai o inteBit eyt ot Bt o B ke BB i g
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Repl acenent page 19 AUG 2004 1. A netadata dat abase managenent system for
at | easi osmircoirabespleddoep@ivitet iéormation eRat l@aBEotindfrasgioh Sogaudr thet 0
receive information fromat |east one information 5 source and coupled to
provi de i nigtadatridetabass neemagesaent system icofpristag:i on consumer, the netadata
dat abase managenent qsﬂ)i/scﬁ?e cotrjrpri sing: a _netadata database for storin

a ¢t

met adat a associ AP arsiorung gtadafa agsociatedawith ke geresh s the aF‘gr ;
i N i ith th t | t i nf ti . ,

Por st or ioladald ARRAK hESohinh Wi hesoRRf R e R RO in SRR s

o and a kgt daErTBRAIE mGatR Qs@o&ietga NG A Gt tioh REnsiA@WM edge

manager conprising at | €ast one netadata application for nmanagi ng a
pluralidy aid knowl edge aspects of the at |east one database, the at |east
one netadata application for accessing at |east sone of the netadata
stored in the neksosledeedatmigase@upkddotthe netadhaktabases theekmordedze 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.




15 application for using the at |east sone of the netadata to nangéemgﬂmu
| east one of the plurality of know edge aspects of the at Heﬁﬁﬁém@ﬁl%a e
dat abase; wherein at |east sonme of the netadata stored in the neta atg

dat abase constitute at |east one portion of the netadata dagjapage. 2pppd
wherein the at | east one portion of the tadata database is integrated by
being 20 inter-coupled by a conmmon inf% mation bus to the at | east one
net adat a application of the know edge manager; further wherein the at

| east some3of t Ke metadatiatatakase management sy shema daecoidaneh agith clagmst iteinge a

mul tiple | angua ortion, of the metadata database,. and wherein the at

| east sonéd*}i’Fqu éﬁﬁ@c%@!x'f% F"s’i“% PEF%‘%&&“%W@‘WHIWWSP% | anguage

net adata. 25 2. A netadata dat abase managenent systemin accordance wth
claiml being adapted for dynamcally coupling to the at |east one

dat abase. 3 0 AWG 20 RampbARE %ﬁgerﬂaﬂesy;@?fﬂﬁlag&%ngﬁ with %mg@t pda

dat abase managenent system i n accordance”w claim1 bel ng aptedfor
dynami cal | ydapaadpfor Ggndnticilbecaublifigid thy phiralith boinfedination somueRss. 4. A met adata
dat abase managenent systemin accordance wth claim1 being 5 adapted for
dynam cally coupling to the plurality of information consuners. 5. A

nmet adat a dat abase nmanagenent systemin accordance with claim1, wherein

the at |eadt onéd MmeRdnrweiagasespanagamenmysiesed agcordanes withotlaier Lawhapiase,

h d b f | i h I
anot her - datRdgie 338 T ERRE R uties O RS B SES) B1oUEE sl dica g
associ at ed gy e tnl?eﬁlaéémén? %ggtel’ﬁ NR% Q%Eplg%ta?of)n Cat easfo‘am%d@attgoag%t aﬂ'}aaﬁl%

managenent system i n-accordance wt erern he at east anot her

dat abase hatadhtal d8DhscHOPEDARA ARRAAAFSIRIORILS Hea€ RaSiQMBiherddiiREget 0, the
net adat a dat abase managenent system for coupling to the at |east another

one 15 information source, and the netadata database for storing netadata
associated with the at |east another one information source. 7. A netadata
dat abase nfinagefemetadsis daisbpss mensgemem cesigm: in atcardans; withedlaiinns, wheseiat

| east anot qler flat abaile as, at Iea?t anot_her oq&z i nformati on consumer
coupl ed the at least another database has at Ieast 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.




20 thereto, the netadata database managenent system for coupling tZd Aboep0at

| east another one information consumer, and the net adataRMan:bmemg‘) &fe
storing netadata associated wth the at |east another one information
consunmer. 8. A netadata database managenment system in accor dahdd/Gmag cl ai m
1, wherein 25 the at |east one informagion consunmer conprises at |east one
ot her dat abase, the netadata dat abase managenent system for coupli ng to the
at | east one other database, and the netadata database for storin
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source, andoirbe anettadplctddatRbdas o rsto‘iﬁlgrméiﬂdaiﬁi‘és@,&ﬁ&t@d %ﬁp&ﬂe%& eshstbrieh t he
at least one 5 other information source. 10. A netadata database
managenent othes ifommatioascwrelance with claim 8, wherein the at |east one

ot her database is coupled to at | east one other information consuner, the
nmet adat a database managenent system for coupling to the at | east one ot her

i nformati on ons d the netadata database for s |ng adat a
hssoct at ed 1 + n 2y Retadiia dafbise BRRESTR: I AR RGO N SR 1 Whagenn

net adata d [ erein
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const i t ut e nftddARV BB thianemkhs sk foPSodPH g@t%he afRhARAR Sthd Gﬁfo}‘m{&ﬂ n the
at | east sonme of the netadata conprises at Teast one know edge netadat a.
12. A met adedsamdstaati ale meeadagatuerbases fos tseting Mmeadana dssocatedi whh chaiatmiehst
wherein the at | east sone of the netadata stored in the netadata database
const i t ut eope kthexunédmatiomcanstingey, portion of the netadata database, and
wherein the at | east sonme of the netadata conprises at | east one know edge
entity metadata. 13. A netadata database rranagerrent systemin accordance
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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




25 mappi ng portion of the netadata database, and wherein the at |2&dMGSge
of the netadata conprises at |east one data mappi ng netadaRepladeinerft page
net adat a dat abase managenent systemin accordance with claim 1, wherein
the at |east sonme of the netadata stored in the netadata datab8saUG 2004
constitute a data Z 0 AUG 2004 Repl aceyjent page 19 AUG 2004 26 dictionary
portion of the netadata database, and wherein the at |east sone of the
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change managenent on o se, and wherein the at
| east some of the nmetadata conprises at | east one change managenent
nmet adata. 16. A netadata dat abase managenent systemin accordance with

claim1, whirei A métaddthdatabask aagiagGén sQsteinNi aRbAGRIcawh @a@f 1, Wwhehn
net adat a dat abase constitute a business rules portion of the netadata

dat abase, tmdt\Mast sinre ofthe anethdades stosminin the métedate daidbdsa constitptei £ ebang¢ | east
one business rules netadata. 17. A netadata database managenent systemin
accor dancemaRaggmentaparian ofilee amatadatpsdatehasetandeukareis dhe abfeashsomeoadhe a
stored in the tadata d tasgase constitute a business event portion of the
net adat a d@{:tgg%%g?m%ﬁs\%ﬂg? PPe thanes mapageienty@eads?-  he nmetadata conpri ses
at | east one business event netadata. 18. A netadata dat abase nanagenent
systemin accordance with claim1l, wherein 20 the at |east sone of the
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standards portion of the netadata database, and wherein the at | east sone
of theio nethadaiastcomerifshs nitadagastdredrie thieemetading elaabskedoastitateds bigiiadsat a.
25 19. A netadata dat abase nanagenment systemin accordance with claiml1,
wherein  thiesgrortienef theonetadsfta difabases andawkerein dheat leastt Jomeneft tdanetadmia abase
constitute a dpocunent resources portion of the netadata database, and
wher ei n th‘fé’n%H”SF%g'g?asé%bWeF%’é‘lesr@? -a conprises at |east one docunent
resources netadata. Replacenent page 2 0 AUG 2004 19 AUG 2004

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.




27 20. A netadata dat abase nanagenment systemin accordance ﬂeblac"é'{@@a’ge’
wherein the at |east one netadata application cggp@bigﬁ a data node
manager for using the at |east sonme of the netadata 't nanagq:gaAUg%m one
data nodel of the at |east one database. 5 21. A netadata database
managenment systemin accordance with clhaim1, wherein the at |east one

net adata application conprises a data gi ctionary manager for using the at

| east sone_ of ';ge me& adgt%to manage at | east one _data dictjonary of the at
| east one 2QHat b datadafaydaigbaso, management Sysiem WA AECHELE Srith clagy dy siherem
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dat abase. met a se nanagenent system1n accordance with
claim1l1, wherein the at |east one netadata application conprises a data
mapper for using the at |east sone of the netadata to manage at | east one
dat a nmappi2lg ofAtnheadata datatmbe armagtaicabagstem 24 . acéordmicadeitia cldimh 4baderein
managenment systemin accordance with claiml1, wherein 20 the at |east one
net adat a apppt leastionn metadota applicatiaphenmaprisen a dglardi¢timans masagenor asing st some
of the netadata to age % | east one change assgciated with the at |east
one  dat atAldest e of e iekaln ParamEs 8t ﬁe@@ﬁ@ ieenagn Pt et deastidifce wit h
claim1l, ?e[b?&n 25 the at | east one netadata application conprises a

busi ness rul'es" processor for using the at |east sone of the netadata to
manage at | east one business rule associate wwth the at | east one

dat abase. Repl acenent page 2 0 AUG 2004 19 AUG 2004 28 26. A netadata

dat abagse Magedemitadassdatibasd) n@@eEhtta Sestokh til actardancd with elaih N, wheeint

| east one metadata application conprises a reference and standards
processor theat leasti ang mdtadate appdinstiors corepuides tahlgomdeded néityt anamageader wiing east
one reference of the at |east. one database. 5 27. A netadata database

managenentthe gdeastsome olthe metadata taimanags gileasbone kpowvledgs entity of the at least

one database.

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 reference conprises at |east one standard. 28. A netadata
dat abase managenent systemin accordance with claim1, wher eRaplabemé,Inq)*E

| east one netadata application conprises a perfor marﬁg gﬂa ?er for usin
the at | east sone of the nmetadata to manage at | east A E@ f ot §eAUE 2ggpect
of the at |east one database. 29. A ne E§31data dat abase managenent systemin
accordance with claiml1l, wherein 15 the at |east one netadata application
conprises a graphical user interface for using the at |east sone of the

met adat a t 86-nanAg@ctadath databasgrianpgementceystens ér a¢oardendeawish adaimct, wiertine at

| east one dat ai)ase. 30. A know| edge manager for a netadata_database
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dat abase i s_.coupl to recejye information fr af |l east one.i.nformation
sour ce andﬁsc'%%kpi‘f%eagqf%%% Ptiéwi Iﬂ%&%n?? RS aggéqsé ref?ﬁeélce OhS: HelFpn
consuner, pheskipwl edge manager conprising: at |east one netadata
application for coupling to a netadata database, the at | east one netadata
applicagion for managing a plurality of know edge aspects of the at |east
25 one dat abase, the at | east one netadata application for accessing at

| east sone2df tAemaitiae dbtabaseonadgémerit Bestemt iadatadaad althsadaimalt] witeeeiat

| east one netadata application for using the at |east sone of the netadata
to manage e f leasftong sefersnce epanpyises all leasy ong standasdd edge aspects of the at

| east one dat abase; Repl acenent page 2 0 1112004 19 AUG 2004 29 wherein at
| east some of the netadata stored in the netadata database constitute at

| east one rti base. and rein.the.at, | east. one
portion ofﬂ?'he %equ%%%tg%%F%%ggéeﬁﬁési%%nﬁtsgﬁtlﬁg& gha%\ér’%%é en‘altﬁicﬁﬁ'lgrl-’c 6‘?1%d by a
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in the netkdsteamdaf tleasaadatonshardapé &t 18astuhd parfembedeHspat afahé hoRasfont he

net adat a dat abase, and wherein the at |east sonme of the netadata conprises
at | east ofadabpgé-ti pl e | anguage netadata. 10 31. A know edge manager in

accordance with claim 30, wherein the at | east one netadata application
conpri ses a data nodel nmanager for using the at |east sone of the

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;




net adata to nmanage at | east one data nodel of the at |east one database.

32. A know edge manager in accordance with claim 30, whereiReplacenaentipagst
one 15 netadata application conprises a dictionary for using the
at least some of the netadata to nmnage at | east ongﬁg@ﬁgﬁ%itﬂi AdGr0bf
the at |east one database. 33. A know eglge manager in accordance with claim
30, wherein the at | east one netadata application conprises a know edge

entity manager for using the at_ | east some 20 of the netadata to namnage at
| east one know ¥BgEILHtIFasysqme ofifhe metadatastorgthdn thermefadata databasa cRpgiiEdge

[ d i | ai m.3Q, wherei,n the at | t t adat
appivcat i oA wopaps Bugol oh it Pl g (he at | oast Some of e
metadata to MangGerchl thh SR HasChie C}gcg'gi SRR ﬁi@ﬁ&ict? tdQﬁb%s% ib aﬂiéra@@%?l ﬁ%fngbase-
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| east sone of the netadata to manage at | east one change associated with
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36. A knowl edge manager in accordance with claim30, wherein the at |east
one net addthenppiardnatthemt deasbrspaesofathsumeiadais starpé sinphe caetadata fdetebassi ng

the at |east ne of .the netadata t nage at | east one busipess rule
associ at e quﬁap$%n%thﬁggggu%qé)onwto§5ﬁ£ etagata data Sﬁ’n?ﬂﬂn wheemthmaglepsti n
accor dance Pftﬁ!eﬁ{emdg%’ oM &d i 1 agteon%tmlhﬁ@gtl %ﬂg erH&%&’at it a appl i cation
conprises a reference and standar ds processor 61 s ng e at least sone
of the netadata to nanage at | east one reference of the at |east one

dat abase. 10 38. A know edge nmanager in accordance with claim 37, wherein
t he ati¢ ead3l. ond kimiledgenmenaganior acsedame Wwitlalaian®), sivhereiar the &9eash one

know edge manager in accordance wth claim 30, wherein the at |east one
net adat a apistadetatapplicatiomspinpeisesa datar modehemanegardorausing therat dedshspmchef die | east
sone of the 5 net adat a tlo manage at | e %t oge performance aspect of the
at | east oR¥dapdpEeRagess least qesiRfaduede] phihg gkleastong datghassnce with cl ai m 30,
wherein the at | east one netadata application conprises at |east one
graphi cal user interface for using the at |east

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.




sone of the netadata to nmanage at | east one graphical user inEerIace aspect
of the at | east 20 one database. METADATA DATABASEQ?@% Ees e LG SIp)
METHOD THEREFOR ABSTRACT A net adata dat abase nanage tem (1£ %)G
conprising a netadata database (305) and a know edge nanager (3 % t HI0k
dynam cally coupling to a database systﬂn (315). The netadata dat abase
(305) provides a single know edge repository for storing netadata
associated with data stored in the database system (315); netadata

associ at ed3%i t hA khewladge manageiuincasoydd3®®) with haaimpd @ vivbkseinnther atelleassronehat i s
processed by inboung jnformati on processors (325) for storage in the

dat abase s{§tadaia@pphgatiog camppsesRUSINCE NS PR S ORLQIsIngrtBe Ahlsadsorsduner s

(340), tha rovide information retrieved fram_ the dat.gbase system (315)
and pr ocesi}éegnﬁ%d?ﬁeéoom%nﬁ CAY o ?‘fsbl}?sf)lr@ge?§%r‘a§e ‘Y@Sg% a’?’hlsain edge
manager (349hbdss. coupl ed to access the netadata database (305), 15 and
provi des one or nore netadata applications that selectively use the
netadat@ in the netadata database (305) to nanage a plurality of know edge

aspects of the database system (315), the information sources (325) and
t he i nfor nd7i onAcbnewadgesmi3gs) in dec@daeawit miami 3% whirsinathst ataleast one

metadata application comprises a reference and standards processor for using the at least

some of the metadata to manage at least one reference of the at least one database.

10 38 A knowledge manager in accordance with claim 37, wherein the at least one

reference comprises at least one standard.

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.






