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ADAPTI VE DATA CLEANI NG CROSS REFERENCE TO RELATED

APPLI CATI ONS [001] This application clains the benefit
we@boobhe370 S. Provi si onal Application No. 60/ 67BCHES2006/014553

filed April 20, 2005. BACKGROUND OF THE | NVENTI ON

[002] The present ADARTIVEIDDATACLEANING:| ates to data

processi ng and nanagenent processes and, nore

particularly, to an adaptive data cl eaning process and

system ERESSS REFERENCE 7€) RELM*EQE APFLICATIONS]at 2

set depends on nber o i ssues e source of

the data is the cru0| al factor. Data entry and

0011 57148 el AE Bl BB B1.Ra U PuRipast ABbfeaton o
60/673‘420H1I6@¢\mi| 00e8gp5W th respect to reduction in entry
error, but the fact often remains that errors in a

| arge data set are common. The field error rate for a

il £ of t he 11 RECRARCARRORTHIT QR 7. ™ 1

typl caIIy spent for cleaning the data. Generally, data
I|ed to |l arge data sets. Data cl eaning

[002] ; s p?ﬁ%%&i@ esttion ganssalhgrelaies teodataprresessing @n@lcmanagement
proceé%fesaaﬂoa h&f‘re?ﬁ;’érﬁctﬂﬁﬂ b%déﬁw@%%l%ﬁ@ro@@@é’ taﬂd RSstem.

ate ovvious t tion
[003] cor'l'rl’lecqumny of @olasges real iveesld datarseisde@elndaenua ruanlder of issues, but

e sclfB5H oS e B R e B g et vrenty

prone & rdfs Yotdirhpk ﬁnQ%hFrﬂéx anfudle bifBH s BierPhiveAlB this front-end

Effective data cl eaning should incorporate efectronic
processe l‘le§peﬁ’fp110areﬁiucmn inagnignarrof,dout e éadiandten ltemamtlmt errors in

s arog S BERY R oM PRI EP AL A o By roune

5% oruﬂbl’@ aJmmrmn of teetime Méeddd for & alnsiMadysis | lléTWplcally spent for
sumi ng prone to errors. Consequently ods

cleanifg, e GRib) @eaafaélua@@fat Qeanied i Appiecbia Brae fata %ﬁtée Data cleaning
is the g?éc%s?&fssc?ubt%ﬁ@_ﬂ]aﬁ?dr) g@ggdgeg@cgﬁg‘m g Aérgjat dﬁt%fseegglldeally, data

i nteres
cleammg; shppldclae |ajolertd telllfmmatee:tbmxs Hansmi;monoérronsobd) €o®’ect erroneous

oo SRR P WL 98 i, uch

idifg st 1dadi fiads 2BAd 46t r
= pidfi 7 el HedeafooL L nd FRA8 el gl souces and

definitiopenef datal, Effective date mleaning eshauid ineeporatebelectronic notes to
explif 355 550541 B0 P BAr BBl R8T nS 8B g1l an avot van,
and sHoBM by@a@gltgup@mtel\/m Sol uti ons, Systens Exchange, or

[004] xel Data cleamng is often done using a manual process, which is laborious, time
consuming, and prone to errors. Consequently, methods that enable automated
detection of errors in large data sets or that assist in detecting errors are of great
interest. The process of automated data cleaning is typically multifaceted and a number
of problems must be addressed to solve any particular data cleaning problem.
Generally, possible error types need to be defined and determined, a search for errors
needs to be conducted and the errors need to be identified, and the uncovered errors
need to be corrected.
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wel | devel oped and t hought out internal data
structures. These structures nust be mapped to a
weo®bomsn? s source system and rrust be updat ed POT/ES2006/014553
periodic basis. The mapping is "hardw red" during
[005] | ”TFo?”@i&rﬁbl'eorburfeﬁ‘ﬁUslmﬁFm dHREP Hofevail esolatior ORSdeFs, such as i2
busi ness rul es change urthernore, the developnent of
Technglegias; dB%dMangg@ae&bNE’eL\ t$rlutiensorSystems: behangs, 01 Xelus have

well dg{lé §heﬁ egklo g%%gg wtc %}ﬁﬁfagﬁoé rﬁg@hé;‘? ?]ogl(i) Wgtrgétures must be

mappexPtdia icos ey Nedurss HYetem amlhhusnlge upsletgdson & péviodit pasis. The
the inputs that lead to the results, or versjoning

mappiggtia SAWIreee dumﬁgsmwlem@magloa CRSHEAGr 1AGOGHAG WA ggurces or
businds&%u %th%l'n ﬁw‘?@' de%li’%}mérﬁrof?ﬁﬁgg&\@eoﬁéietd&?abase that

stocking r cormren atlons or a plece o
storesemstqimendates pdbr és leading dfito, ther gy chlairpsoftware is often needed.

Also, GfatitSpbly Fasoneges Sabthis i Tack s\ pher: arBlingyresuts, archiving
the mfgﬂ%gtﬂdtfl@a? tgoméqgeélﬁﬁso émﬁ%ﬂsﬁﬁﬁné Yt Sk Ogmel  This prevents a

| 1Tons o ars,” auditability is an inportant
customeiyiromeauditing dne m;:wompmnegsswhlpb(b@dﬂpr asample, to the stocking

recommqqg%&opﬁéog%gpjgggag( ﬁ%{%@%@i@ ﬁ&%ﬁ a@\]{)éraLftS tguck% ships or

machih&fyer npdinatsended apas estobR Liever! Sorgpaisaisiet nem@nvsUch as heavy
data from one oi)eratl ng system and brand of dat aba

equiprsent fayiegta lenetitee runeing inigvihe IR 1P hupdiesis %fumlllm%of dollars,
. ﬁ,ﬁﬁ{ tools are not

audltaghlis\ﬁ %neérglrriﬂ 9%@ ?é]’ﬁﬁfgkéﬁgaog{%%go% "he sane dat a.

[006] FurExtﬂzrdlxDTmnsme'n dnasLoas ¢ETL) eolsar typidaligdiged to bndge the gap

betwegatsgu eq;)s@ggrﬁwg% %@ g@t ?m@algadﬁgaggﬁg éﬁfggcﬁ\?, ar eguseg to convert

data fPéjn*? 'ohb' \‘i’rfg SYRBALANY Brafy 6f Hﬂ%agﬂ%&ﬂ}ép'é 30 @hoflfra-ETL tools |

0 do not support versionin

_apply Mmlted busmamgylets tackamgfourn samglefiltar rdadiat £Tdvmols ama not designed to

Il nc. Harvar,d

handig fadtipkl sGuiees of B\ argt 3afd > FuferniGe! My pysiness rules are

applleﬁ(?cbtiﬁulﬂﬁlefﬁur&'@s? oB@@taWQh@DaF@aw?hédJGan?@mdata collection process,
fornia, U S.A for the su software sol ution

whlchfmseclueles tater vigibilityfaf ghapgeaie mw.esthpmcme geyrce| Hdatag ETL tools

also c%ghb'll[ drB vAFdidiif dfndfﬂéaﬁlpﬁcfgﬁ tr%ﬁlH ng?ls dn data over

e user-in erface eanln
time. advances the prior art by all ow ng users to change

data in _a. database and col or COdI the data t
[007] ¢ hdRgY0; N@Wﬁeé&ﬁﬁ%@s Zln%di}a'i"ér% aoraghuisgiis: U% 6atd§€Ve'°ped a
data diéarftiy SofkioRi6f Tho Boeifig Coripd). §oHEIBEAcH] CARSHEUS.A. for the
supplyweoftvatehsglutions rhon thecCebihairlit progratrhi $hisr pioer ait tclebatirzg solution is

writer O e S el S5 B e b e B sotuon
advar@b8tiaé p¥ief haMyesIdwiAag users to change data in a database and color-coding
the data that was changed, by developing a way to allow changes to data to persist over
time using simple decision tree logic, and by allowing users to select the data elements,
which they wish to clean. Still, this prior art data cleaning solution incorporates several
limitations. For example, the supply chain sofiware solution uses global variables that
can be changed by any routine versus using data encapsulation, the data cleaning
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can be changed by any routine versus using data
encapsul ati on, the data cl eani ngsol uti on uses a
wa@eopl1eoi nt ernal data structure that makes i tPCT/US2006/014553

difficult to maintain, and the | oading of the data by
solutlob%e%gg goﬁgfléggwérgo}fﬁlne ﬁ#%@c@ﬂe%é@fﬂa&sqf Bﬁgtgﬂt; Eoeﬁ{amtam and
the Ioadm:g of the daiadthﬁeoappilaamrbhoﬁuétomdme adod siict pepdcdlate ios the data

omat ed M enabl es sel ection of data fromnultiple

mayb%(a;p%é:gr URHE% hermore, there is a need for a data
[008] C! 2&NCHA S QERPS tﬁé‘@t @la %%dswparﬁqe&gid Wﬁb{ﬁ Rbaning that is

results, archiving t i nputs that
automatedLanctenables/ eelection n@ delta romvmultiplersourges! IFuirietrhers, there is a

her a need for data cl eani roc Ss that .can
need Rt & dhta RIS Brachea dnd v SOtE i ArS RieL BBy Brchiving the
inputs $Y:ARLEAE to EI’@I@SUTQ%I&/&QQ}nIﬁ@@ﬁﬁf&f@ tindé.| Sﬁﬂ f@rteethdrd is a need
provide a process for data cleaning that offers

for a ﬁaé@dgleanmd pprasssdihals caﬂhae caaly dmipievesiedpdntar @xisting data

oleagus! war ehouse projects, and that selects data
mana@rom rr%}{g?el pl'e sources. There has further arisen a need

[009] t oTnnew hds, thersfors asisénra dedditc peaideng proedss fof dgid gleaning that
di.fferent custoners nay need to see different
offers §f@md@§§z PERGedEeS that gramp e@ﬁgt@rep@ﬁ% FOMMARR dafigy warehouse

projectsN8h8 tHBY s&xéR ddtH iR RuiiBleSs hal%HHHer arisen a need
at a. er e t|

theoretica be the same
to provldetalemoeesssm datae@danmgpﬂmweleognpes:ctlmdrfferent customers may

s 0D ST P P B8 (BB, B e
exist raMabkSYersionsNARYaiEhdiig théUFéNEh@\'bbot%os}am@ g8, There has still

aspect of the present invention, data cl eani ng
furtherpadsens @ peadrtosperovidee aspéqs)@safformlap@aeu dajadeleaningathed enables

archivip BT g 883 nsptftar BHARIRIS BT Test 21 afAEHh.

validated data to a nornalized data cl eaning
repository; selecting the grlorlty of the source

systems; creat i mRPMMARYOGdHINEENTHABY i ng and

mai ntai ning a cross-reference between the uni que data
identifiers; |oading consistent, normalized, and
[0010]c! daopecaspachof ’merprebent:Imantuma,taada’saecleanmgeprboesmt:ompnses the

steps {f IAGGESoiTo 85 Tores B 505 01 et obli formarting
ut.nuemﬂamrmearﬁ.g%mmué@Iémoérmwg:%waﬁ@atbd 5 8! 4 #Bfmalized data

cl eansed and dati’ng the consi stent,
cleaning rreppsiiay; samtlageunes@ﬂod’a/t af Bpeasoigee systemst creating a clean

databdi Tleating Fnd M Ra MV T probegefeubfis R BaRE" treupipue data
identifief®)Moadiagaonsisterit, hoemakizdd; eirklysibanSed bafalfkbm the clean database

anot her aspect of the present invention, a data
into a dpgaat ﬁ@q%gegcggsdqtgrsygstems and software tools using the data; creating

standardized data cleaning and management reports usmg the consistent, normalized,
and cleansed data; and updating the consistent, normalized, and cieansed data by a
user without updating the source systems. The clean database contains unique data
identifiers for each data element from the at least two source systems.

[0011] In another aspect of the present invention, a data cleaning process for a
supply chain comprises the steps of: loading data from multiple source systems to a
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supply chain conprises the steps of: |oading data from
mul tiple source systens to amaster table of data

web@aani7s7 and sources; sel ecting precedence of Peh@S2006/014553
source systens; review ng high driver and error

mastel’ QQ@lbt of tgaQIfeﬂ%Hté’géﬁd | SotirEed:a I%Bﬁﬁ%'}?r;@cgg%rﬁ%\e”oﬁgthe source

naster ta ta el ements dn Sour
systemstigviswing highalrivel and @rraxndpetteanisaning dgistids ddta contained in the

mastefs B8 of, ot sTeme i ot kot " Gap VS bangSny nomalized, and

cleansé@f davar 8f tROInfastsd tbid Nt G‘e’tﬂaaele'rrmdts 3érid1§oul'&\é§”éﬁ7d xarowdmg the
optim zation of stock | evel and reorder points using

cleansgd rdatagiocdataveysiemy asst battwate deolsoming the dgta;Heitiating mventory

optlmlz‘?.{t@)@Eng(?gﬁtlg‘ﬁ%’pérgdé %@@gbﬁ%ﬁ{tgﬁgm%%pp Lnkjlgn%%’y optimization

model aughfig \the Oclsavmeel Uatw VRlingsparss amalysilMcudif@idiock level and
creatlng rep orts;

pur chasi ng sparés to cover
reordek gk éewﬂa@@gamm@ ahiviRg rs;mqr&g [deda Apr |gusiomer audit trail;
creatm@%gaﬂé Fch%gl g%(?q g?gévéroﬁr)gl{félf%nacc% &*ﬁé"i‘o the reporis.

em in I'Ng QLR R &e
[0012]datm acfwﬁnelr ragpect ofi theegresent inventioned diid aledrdamt lsygtem includes

data TQriatAG Atiied COAE cBRURGLHERE: & nimalizad Fesascisaning repository,
cl %Bﬂfdégpﬁéﬁ(za'tlﬁﬁ%ﬁlﬁése -a EE%% d@é 5@@ f@b&éwferaddé uﬁlﬁ%s and a

are used to validate data fromat | east
data claaning L@gﬁtlreteﬁ‘acqheThmcmta|feanath|g|gum|llt|es|@re ased msemhdate data

t.0 The source priorit ion ut [iti
downiggftist 686 +RaEl bl sPRGerRFRe] e ks BleaRibud s’ &1 used 1o
clean {heudt8. SH Slirce PridriNgaieH AR sOaicausdERNéd8ct the priority of the at

repository receives the formatted and cl eansed dat a.

least tyy: soLEG syaieabys e The niRmalizede datae slgasingtgpository receives the

t The e a
fomatfld Sid eHhedal BT CTHL PR LARRRSL BofHAYf, cleansed anc
prioritized data. ddha cleﬂxfrdatabases i asirgfe Bodajeofeitamelzita cahtammg the best
ss-reference ytilities % i used to create and

value gagl ginliaue data Sleaty rchire aeRiAment iyewsarelerence utiities

are usgé Sgtéﬁrré?tgr%ﬁpddﬁégqttg Tééan r\ggg’%eﬂ/v%ﬁrt@?‘i@h@%a@ét%ﬁdentmers
The daja mﬂarﬁmueerelstel’m:pmlwal uadwmwup@e toé cldan qratalsm

[001 3] tg'e?%cr\” 8&9%3 nre b%%ﬁeec{y%%%leréyq{ﬁgg%tog |ﬂré$ ,pges(?en(i invention
will be&EihEFbéi?Fe‘B(QﬂdBTét&}ﬂ WithTidfelenodVid'dRe E&Mﬁg G &ANn8s 1déscription and

flow chart of a data cleaning high-level architecture
claimsaccor di ng to one enbodi nent of the present invention;
[0015] Figure 2 is a data cleaning table |ayout
according to one enbodi nent of the present invention;
[0016] Fi guiBRIEF BESCRIBTION QFTHBDBAWVINGS i X

according to one enbodi nent of the
[0014] Figure 1 is a flow chart of a data cleaning high-level architecture according to
one embodiment of the present invention;
[0015] Figure 2 is a data cleaning table layout according to one embodiment of the
present invention;
[0016] Figure 3 is a high driver analysis matrix according to one embodiment of the
present invention;
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present invention;[0017] Figure 4 is a flow chart of a
data cl eani ng process accordi ng to one enbodi nent of

wo b@ofaisent i nvention; [0018] Figure 5 is a bPOLKS2006/014553
di agram of a data cl eani ng application in a supply

(00171 hHdurécgofdingd eGRRd I RN ®  prbREs P’ &% ing to one
|nV${|On, 68% (%gure% IS a W@H)ar #) g

embodirheaihofrihe presastdndantion; suppl y chain according to one
resent ention; and [0020]  Figure

empodi t of the
1001815 "FIOUS T i Acark AgTamoph R A AIGRIIngG HRRUGRLRT in a Supply chain
pr esent
accordfif @ ahdlkie! BBz G ARIPIARAL, "%'fl?n%lﬁ’ | NVENTI ON
[001 9][ oﬁigqre Brie & thdw @Wartg)f@allatalomardheg progessdar a supplytdiain according
cont | at.ed npdes of carrying out the
to one e MmSHFO% Qf@§%’? YSHOE @Mflot to be taken in a
[oozo]l I Fidure $€asfow WHart 6f BPSEArEE Rbdelingy pidt@sBHdeBRfn@fto another
| lustrating the general principles of the invention,
embodgnﬁaboftthg presgid ioyentioa. i nvention i s best defined by
t he appended clai ns. [0022] Broadly, the present
i nvention provides an adaptive data cl eani ng process
and syst enDETAILED DESCRIRAON OF PHECRALENTIAN! | ecting
and anal yzing data from di sparate sources for
optim zati on nodels. The present invention further
ge l:
10021152 B ol s et e Ba o 18 B8 12 bBECER T Pintemplated modes
of carmvmgmutdheﬂn‘apmom ZHié descriptionsis arot do Ibertakenlns adimiting sense, but

is macJ;éD ?neelréhylt%q tgﬁr S regg%\%grlﬁl{q% B %@uségg%@iipgxa@ | Cofj ﬁ\teainvention,
since thb 86p8 Bf IOFREAtIGM S 505t \RAhag bythe 2ppBARed cEk. of
present invention enables consistent anaIyS|s

t he
[0022]e| |Brm@lvetéweopr@semhﬁvwmwo@@oamgdaiam dateleaning process and

oyt R, SR, edfinhs  SHEBTAR P RUTANG S5 N cloparr

source’dfde| spiipfiizaisn Mgoddls. dﬁweelpmﬂtmoénmmnmhe?@en"erauy provides a
oposal s. One enbodi nent of the present invent
data c&aa

{NaeEcesgdhat E[Qé/&iﬁ%@ompl@é%%dttﬂahhw do ¢he ﬂ%!t% aﬂQrOUtpUtS of
optlml%fforqr}‘ﬁbpla s”i'rmt ng\eg‘foolé‘%‘i’lrh%(%lé Qﬁét éuré Fﬂrf péﬁ@lcél gfjb‘éﬁgya dynamic

conmmer
data seth whmhmhmwover ttne. dimecatiaptive da‘ta tolwrmn@pamess and system as

in one fsqrimest Bt i &Rt M6 Rici, 6 AbIRE DSt Aris EliHaates one
time da'?abé‘éé“%bﬂlﬁ éﬁlﬁtreébééé Ko *‘lﬁﬁéyréb%’r‘eenﬁf‘tad‘l‘?ﬁf'fbgcﬁanglng data

life dat a cl eani Nng process as I n one
source@naodummbeafsedh&)rm@smie, fioninsenitay omynnb@tlome@dalsemedurmg the

dovelcpgld 5. AL BT S5 B BB G W gresent mvention

providéx angdia, cleanialg process that is suitable for, but not limited to, applications in

aircraft industry, both military and commercial, for example for supply chain
management. One embodiment of the present invention provides a data cleaning
process that is further suitable for, but not limited to, applications in industries that utilize
heavy equipment having a long life. The data cleaning process as in one embodiment
of the present invention may be used where a large database needs to be managed,
where the database receives data from multiple sources, for example, large
corporations that need to combine data from several sub organizations, and where the
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corporations that need to conbine data from several
sub organi zati ons, and where thedata to be managed
wo edoatie37vd hi gh val ue goods, such as heavy equP@IYERL006/014553

transportation i ndustrl es. The data cl eani ng process

S ”n{—’é}ﬁa?%'ﬂib IS €§58Ys, | YA AOThdBRY equipment in
data t?urbtbhe sgg’agor e HrrphI%e for |nventory quip
transporatiae irdustries. deTherwaigeJang quaseseasdit ane embodiment of the

nt onnecti.on w t

preserftanaioanciey Ths Porisch OB AEABPIRL D! TiRsRyY Jmapagement, order
manadé?f{@rﬂ“ eBnSiRLr de@itR Gadrgehfaitl Ner PiIPCRBANESIN  with industrial

selects data fromnultiple sources and uses heuristics
maintenasee. on precedence to sel ect the best source fromthe

00201 o550 M Wi Sk o BRSE e gaing process

that sélea@) dataolremanfiltiple stRscayadd tusdsanalitstics! tbasédeon precedence to
sources of the sane data. Current ETL tools

select dheabestosowiget frame the Upeltiplen gpurceguRrd 1R §@le%éfr\%obest value for
er t I
orocaHE, BRE L[k Pa ST AR08 RIS HE oy Wioned t
handleadelgitipler soleces eof tiet samiendaiaal CurperdnENL atobtsnmedy boad data from
i cal ETL tool vvlth?ut manual i ntervent

t f .
multiplgh PRSP v@%’ﬂ@rao?" e dRYSIARSLr O ek ?é%,!sé)@tsf‘%t?m logic to
selecttcfh% 450Re CORFARGINEF, O‘F%‘it?lerrﬁéré %&R&@Wh&?ﬁé élfdefohér deleted

esent I nvention, allows unli m t ed nunbéers of
after mittanlrenmeraedtaélour oba ttypieal Eddletbalr withowlpswarial angerventlon of a

st Beym A ek A 30 o B S T TR RO ppess, as I

one eRbRERAENT BVER prISeRBINVePtioaNhlcws umlimitietlf eurabérsusfedsta elements
such as custoners, may need to_see different sources

and sorcgstierks priged s dranped At Arwl tient Coalialy tospHonaftidata cleaning
proce% C“?g%(vg‘ﬁ;ag Q%YS éé‘ﬁr‘? roﬂ@' BbHﬁn%{ﬂrofbﬂﬁe' ﬂ%s@nt invention

At ue for se art
may |’ebogn|26atlhiat ejlffé)@hh u&lrs;esucﬁ atsheusiorrmes arrmyvaeed tandee different

ich one_is used de end on the ap at|on
sourcampOsPEH e spedatas TarHBGi SUEH L HEPIISS. hieh may have an

intern&Yf félﬁ@tfok \rpgﬁ/umds%ngﬁﬁyaﬁlﬁ‘éﬁ é{\grr?é?'\}dllﬁé/ &P s@lhﬁ@'tﬂé part. For this

r selected data elements from
exampief betfemameemfdee pricecargsealidapd oviieh iahe ishesest dgpends upon the,

aopicR T e oA TR BB SR o Bt mveriion

may Hawecthélmﬁi/ 16l A HRAS AUt Qame@rfszele@tecaame dlemengcfiom different
data el enment is visible, the data cleaning process as

sources offe &isBOMak evetide thae priginahselasliont Widh inigympiienitaat may be

moro YES SRy BRI S SPuRII RS VI Koot erabases
wheresonlyGhesyaltierier ea08 2dlta elenverst i rvisidienens datweleanm@em'ocess as in
i nvention provides a data cl eaning @grocess t hat

as
one efrhodiment afithe presgatineniien makRIGge ¥ersiiag &quy&qwsgva'ues and
tracedBfl§ td Q1 YBIdord 6MEALS dAf element available from different source systems.

[0024] In one embodiment, the present invention provides a data cleaning process

that has the ability to capture and identify all changes being made to data elements in
the data repository area, and redisplay the changes back to the user. Information about
changes to the data element, regardless if the changes are screen changes or mass
updates, may be captured by tracking the user changing the data, the date of the
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the data repository area, and redi splay the changes
back to the user. Information about changes to the
waladoa/1ed7ement , regardl ess if the changes are SBCE®ER2006/014553
changes or mass updates, nmay be captured by tracking
h t e
chang%,ﬁnd’ﬁ?s | nc?%ﬁ@dlﬁ%%ﬁ@%ﬂanés V\I\\%?ée% ofle | ﬁﬁ%ng‘%%sa%\%{ﬁ%ge over
prior et datat akganmgeprqmelsees,amm;dﬁganeﬂadiymll@gv pnhcH#agging the suspected

o R S b s 5 B8 S v,
many éé’sﬁessﬁfé §y8i6h S1S5eebRY i 'é‘cggig}’né“r%ﬁﬁ% déé“%r%yééf%ﬁrﬁéntal database,

recor IS a customner at a or a art
that thead@taa@eanemdoes et dwva ypdatacuttiokly fnmt Aa\ee remdlatmlor art data
ri o

cleani @ i<Ofigh¥ Wfichn S8 % bt 8rietletd et Sl & Feifrchre often

lmprad‘u@ﬁlorgoﬁtfr@ry%ttﬁ@ prigy &€, the adata SRR brdc%s%he% Wbﬁ’é embodlment
art, the data cl eaning process as in one enbodi nent

of the pf@@em iByention awﬂe%datgddxﬂraeglr@atoéwm it amdrayitpats fo computer

moceifPiRGURRYE AL R, boP G R B! K 48 ot suppor

versiosingiata over sineni Mhedahia cleanirly procesbeaddn ard eaiodiment of the
ocess, aalf in one enbodi nrent of the present

preserlt; tinantipBnallows avditahibity ol hoth rgsulie anst therdadalang data seHeces upon
which E%’Is ggﬁﬂgm@?‘é PasY! R YRATLINANIA p?&?esrseﬁgllﬁ %nlé’eéngbodm}ent of the

he dat'a cl eani ng proces h~one "enbo
preserdfinvérdion; dudhér iemeards dafa ﬁruegmgr byers:mmngatha data against user

cormayl SHBe s NSS! SR e 8, S "Sketie SLLE i one

embodhh@ﬁ?éﬁthe%&reb@npﬁﬁeﬁﬂ@ﬁdallm@ uSdr adtidi<L8RA deletions, for example,
i nvention, allows user additions and del eti ons, fof

to parenpes, frem wrce rRYSIRINS, MebHaistg taceabilityrte, what was added and

teoarf BIARE BB B TSl L 5, PSR Csoape o oma

Consenhgﬁﬂly; @lalta/ |sielbetronmatlh taglichas Gelesad]Untioy physically femoved from
el ectroni cal |'¥H ged as del eted, but not physically

the dafa FRRARsO: o Mitill ﬁbat e §.qleﬁryng DrPgass; @st Repne @ﬁéoodlment of
the pré’éﬁrﬁ ifeP@Bh9dAS %ﬁ?&rﬁgte@en{)@ ﬁd %'TB?/@ fBFWi Jﬂ%a]l ﬁ%\ﬁ%s, which may

esent I nventio nated no
be attamhedrrm]aad:h wata elembnt andq;deeantcnmwdntcm @atdmaieidaprocessing,

format gty arisher Cel aoRLY I aher o brsHdes,AuHaLity when
data it CHe'Téémiérr‘tedTi*éirSarPéﬁéﬂygﬁs feruehdrAgie! Whén"‘ﬁ@t‘hé?l&frﬂ; BUfténcy from

be converted for an analysis, for exanple,
Great Bﬂ?&mszlhd@tQ:Uﬂﬂ@d(ﬁla lGreat Britain Pounds to

002514 516 ALEATREN 5 b0 b B ki proces

that mtaba:te s, Her eg@thpld I cewEaaiba With eQppI§hianm sbfﬂivbre tools and that
pply chain software tools and that may allo

may %‘P%ﬁﬁhﬁ‘gngn@“@hﬁﬁrﬁ’@ e resudlts ©f %#cfwelﬁpb/uﬁbam sativare tools.
Currer\ﬁ\d@/}c%ﬂ% §aa 0 Bﬁ&E‘WlIYaFBfé%Urr'é%t?@ dra?Qc?é éﬁ g@ perform an

re cur I hput data Tequi to per
analysis. The data cleanlng process, as in one embodiment of the present invention,

will allow archiving both the data used at the time the analysis was performed, and the
results of the analysis. This provides complete auditability to the source of data and the
model results based upon that data. This is important, for example, for government
supply chain contracts and commercial contracts, where auditability to the rational
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anal ysis. The data cl eaning process, as in one

enbodi nent of the present invention, wll allow
wa@e@kilvi7ng both the data used at the tinme the POBUFENE014553

was perforned, and the results of the analysis. This

behmd%gvﬂgtﬂ%ﬁaﬁ”&"cﬁg i gbtérgp er H%?e@lﬂ%cﬁemesrgfésr@ no known

nodel I ts base
supply icmaar teols ,which sepporil archiving ¢bdaian madt resulipl incéddition, the data

cleanmgcprpﬁ@sqt, %qa@,@]eogn%rgﬁirﬁ%@tcﬁn t}nr@?é[tggérgflnggﬁ{qarl,uglllév?sbthresr\{olds and
tnggeré“t’clbo F;'Heeéé‘tﬁﬁﬁslféb%?%é %a'i&%‘l’érﬁ@ﬁt leVBE bfovidifg ”él?ﬁé“’Wﬂlch notify, for

'y chain tools whi upport archiving
exampleg agselsmanagerscind data Q\Meelaathat spexifid dgtapelenmﬂ;s as SU$pect and

should 2R GIRRTEL "Thtoe by i8S 36 BarloleaiBRefink BHBndagn gmounts o

data a®) BemBGt up&Med, as eV idlyniBe %if?étc%lly\mpﬁbsm@t aé Yvelf 85 error prone to
exanpl e, asset managérs and data owners that specific

scan egef @nél%tﬁéhldﬁtaaﬁ@nwgﬂébﬁ”@fﬁl Enpheanere, tee daigaleaning process,
as in o§§m %ﬁé&lﬁgﬁ’f‘ 8t iR Bufe%BH?{n&bﬁﬁégﬁp‘réwé@&éfaﬁﬂé t&’fﬁﬁ In CAfi@A missing

data, Wysﬂagyémg/themnéﬁmg) Uataa&)rvmai;ualsreelemr Thrsonnake@ itsmare likely that
an ata element for errors. Furthermore, _

all partfsﬁ’éé'ﬂ Crifc&&% yﬁ“@g@ﬁ comapargd d’ﬁ'g‘ E'S’Inﬁ’Eﬁ?IUHPW of deleting

an en’uPé ﬁéﬁ{‘ﬁ ang] é'e BRI U8t i %%Hé&ﬁ@ ofiinvalidl The data cleaning

tical SSi ng ata, whil 'aggl ng”t he m ssi ng
process,oas mannalenntmdlmnt Shihe pedcent inventior prowdey trahaablhtyi to all data

e'emefﬁgiéfswwéhgie?@g (u‘;g@d | n an anal ysis, conpared with

etlng an entire itemif

[0026]anRe¢éﬁ1ﬁgeh6WEf¢I Fﬁ@uret hata ida8 El@afings hith-level RYehitediure 10 is
he data_ cl eani ng process, as in one enbodi ment_of the

Illustraisadeawqrdmvtﬁhon@renpbwm of the quesentt fiveotien.| The gata cleaning

i ERBBLRE 1 15084 0 oY b 4586m A fbggrrtea o

eXIstln@nniarfaeee ure Irhe slatd Icledring esystene Q0 inmgy ir(clumke an ETL (Extract,
i ment of the presgpt i nvention. The data cl ean

TranSfW”@ha'P%\}@?deQ‘Ph%Eéﬂq}ﬁ ofhaiing tiities 2. aﬂad@tc&e%weamtwges 23, a

normal?é%‘aééﬂaég n?tﬁgb ?g@?&elm oﬂé)?%ezmggt'igglbéfﬁﬁ'?g § ol a HR&ter table

of dataTelenynis mndssalirtemd) (atsol shbvsm lrdEigaJré Q)nmmsrrgference utilities 27,
It t I

reporis 2B, Al 1y Gepang. iy Bhertdds ebl *Tre corByibifgHaces 11 may

includeédrpbtat8Scitlomer ﬁﬂats%lbphéibdiﬁaoﬁ Gt ETIEtSITaRt 8 8 warehouse 14,
sources 30 (al so shown in Figure 2), cross reference

externalt datat sasces 15 epdrdaiasystend andiaeivaieeonis dbuseeh as a supply

onan s 52880 BB S BTSSR BB T B, iy
managbhert slatemeargd)atstrabls apxit priciag si,@teirn§mtﬁ4qa§hglﬁeer&1gi systems

data systens and software tools 16, such as a su
165, ap@ SiAulal @rﬁi@?e;m%ﬂ@@m the iCOPQALe, &vs@mer an%tsg@pgqre%ata 12 may

be loadiég%f?ﬂ&ﬁh aO\WIa 1&%m%ﬂ¥eeé‘r8fté!ol agement systens

con rac pricing systens 164, engineering
[0027]sy JthenETL tool 21 may extract data from the data warehouse 14 or from external
data sources 15, may transform the exiracted data to a common format for data
cleaning, and may load the transformed data into the data cleaning system 20. This
operation may also be performed using custom database queries. The data warehouse

14 and the external data sources 15 may be source systems or sources for source data.
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165, and sinulation systens 166. The corporate,

custoner and supplier data 12 may be | oaded into data
woeehorses 14 using the ETL tool 13. [0027] TheT/ES1006/014553

tool 2 1 may extract data fromthe data warehouse 14

The da‘?é fcﬁﬁr?éﬁngéglﬂﬁﬁ@ 22’?& 58 Héé ) éé{usrﬁﬁlc@%a&ﬁé %éﬁtﬁl%% to common

acteddata to ommn orrm ata cleani
formatasd)a’r’agf ﬂheaﬂatalvalldiata:msforrred data into the data

1002815 T, e (R, tBiRs 128 TRAL AGRUPT tr” OgeoRay dssues in which
slight m&ﬁbﬁ@ﬁﬁ?a%lé\@ dhR€idextifsrnalick! éfs%élﬁ bR&} ﬁgg‘aﬂ?ﬁr BRink spaces,

source systens or sources fOf source ata
may cguserdeniifiers do beiintegsrets aayllfi@eemlslmms whadjtbey shaulduwt be.

da [ tifli rst co rnat _a art of ,the, dat
[028] {2 S5 blepfinie s "B by (ousB & Gleaft da8<traR fhe source
systen*@!éu@ﬁ EliHe 88 \Qéi@&@éfM hAGURE dxterml @Btaséd)t%bs 15 as part of
lations_in a unique data identifier, such as

the dahaﬁcallggtlgn dhedata sieaning tililiesamaey barased iueesure validity of data

e 55 4405358 SB1 BRS8N ohlo B 5 nd BT e sowres

15) intdaataa@'lelaamgsfednab cl ean data fromthe source systens,
as th ta war ehouse 14 and the external data

[002913055%@&0%& p%t@ deaning ieRpsion) PAdnAYReCae thariarmatted and
cleansé '?é %n‘r‘ﬁ ré?les%tﬁfée @ﬁ&eﬂ%“?ﬁg ﬂ&n%ﬁ%%gja‘gﬁzge%'nm@ repository

ata romeachnh source syst em
24 mayv!aaa@hdeaasad data from diffe i sloudst aysiemsp ssctiap thelata warehouse

ta Iea forrmt [.0029 zed data
14andqﬁ86% r ?qLE??/S %ﬁ H&/ }r&%ﬂ/g ormatted and
[0030]c! FaBsRsirdapriotiti2dtion hfiRleS e Ry 66 u§é§tt8'§’e{ec'mﬁe priority of data
normal i zed data cl eaning repository 24 ma

sourceg) sdeR &$ the dater WﬁthQ‘lﬁ@r%tar@othec@X@ml a snmeaés Source

h t re S e rn a u
system%sesuﬂ:ﬂ “@1 Q?{Gér ﬁ/oaié’g&f%oth ﬁé glﬁggr?éloﬂ%%eg&?l%es 15, may
typicallgr berlloadedt andh mainltalhe@aoﬁﬁim?raiee toﬁg@gzeztmn%@léﬁdmg h® different

such as ata war ehouse

f data sources
valuesgingaidTag fas pioah O%Fﬁf‘ﬁ'b%hhec%%“@Bjat%&ﬁm%nts§%t diis is common
e
i i 84 At A SO SRPY e el o, customers
suppllelts,samd goeemnwmozgammtmnsl eading to different val ues

1003117 IR, PbSE7 apRlot b aiRmRh ARt aliees Bl GEo Shown in Figure 2)
may b@f@@@te@@soésclé\aﬁ RatabhddeP 8mbiiAg [dBMNsed aRd FFdMS8d data from

custoners, pp i ers, and gover nnent or gani zat| ons.
multiple GoRIGESThd hﬁa'gaéterttame of stata flementsnand souregss¥limaysbe a single

. ' ' be cr s a an
source e S8 AL b TR 5 RS i
[0032]MuThisptress-peficesitce UilRieBESE ATayt l@@'u%e@ftodﬁéateeémlﬁtam a cross-

and sources 30 may be a single
reference between unique data identifiers 1. Different data sources may use different
unique data identifiers 31, such as section reference, NSN (defined as either NATO
(North Atlantic Treaty Organization) stock number or national stock number), or part
number and manufacturer's code. Often, unique data identifiers 31 will be cross-
referenced within a particular data source. This may allow a cross reference to be
developed as the clean database is created from multiple sources, such as the data

warehouse 14 or the external data sources 15. It may further be possible to create a
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source of itemdata, which contains the best val ue of
each data el enent 32. [0032] The cross-reference
Wwa@iRiokilii7es 27 may be used to create and nmai nt aP@T/ES2006/014553
c_rossreference bet ween uni que data identifiers 3 1.
uique et R ABEP S UCRr™A MREE A Ry oL QUE o fhny-to-many
relatlor(sth\m‘ imadcmseefmence\m'ay ooicurt When | 2 mniqueT deta jplentifier 31 on one

schemg e o aiHie Uaiive: Sanaeadiesy 34 Gbanotef SEnBE R oe versa.

Conse%?érﬁly' t‘ﬁ%nér‘lér*t%% dath d'lééﬁm@?n&ét@ﬁﬁélﬂé ejfenag dlawbhisnamd sources
I'cul ar data source. This may allow a cross

30 may often mtamdt@ca'@vwmqp@@aé@ ldemlfl@lrs(eah Jdtea@fﬁé refgrence utilities

27 maf GBI GER ¥ Ao Tyt ind 16 o apppancis

the crdsy-fchérenke. PERFtHRINRorS) &' @fitGe a*ef&rgneermﬁrﬁbenmayubmereated to
for each item A one-to- ma%at %]Sto one,
af

enablengaip- sysiamsy 16e Wdtieh i@ fgd, the @p@ @?@@|%y$ystem 20, to
recelvehé gulyvmﬁn@f%‘ 4 Gt ?\gh@?t "ﬁ'\l@rrpégr Srfég)lél’@lgaasgf?ﬁgﬁis 16 and

p e uhi que identi
connecﬁé@tdmpllcaﬁﬂ‘r&;m exebuté wthoat sequidog skeajuibet crpss-neference is perfect.

e B B0 3 T bl LBk e spre e,
may eH%'b E"? ﬂﬁ% t&enidehtifdrSioded usé@@n@lh?ﬁestlm@éer@ﬂfé? applications, for

may provide utilities del ete unwant ed
exampdh;pi pumrmlmgwdystermuvmemreWmaa thedrec padiculartmedel tire only list the
Furt er m

oGRS o B OB o4 S e, o, clruter

to occ@ Enifshcdat fo fdon/d Wpﬂﬁﬂ&nchﬁwmu%hﬂﬁ&matamem list may be
receive a truly unique data identifier nunber.

createdrandenalitainedt aNggzatrewr@b the dnayandateeiterist aﬁ%\w gridnique item

|dent|f|5E t%@%?@éceted %{@Hg% ] AN %%asﬁmﬁgglsté‘ﬁsﬂiféﬁrtﬁ%ff%r fiMf&ry aircraft.

For e@mmwbl h@lldmernmafyowntamr ﬁx rptorsbladep,atmemase partegf the forward
ableaunlqueltemlpg |e tobe sede

pylon asSRIBOIY ANKLInTaS s Rt 2t gylog, AoV &)evlﬁfiﬁé’gf%system 161
may oﬁw&ﬁ td"ﬂhﬁ\n th& nﬁﬁ?’bﬂi)h%r @td?%lédé@\ﬁﬁllé‘ﬁﬁ%véﬁtéﬁ optimization

St t erred Supp I er and npst recentl
systenmUGBedayowam to kagwrtbq meqwreai dethgoe per biaded @ndithe gjuantty of blade

oo AELaks P, I sBP Ll D AR S mastr

data itAHF st Bk MeskgebNAItHTBRIGRE ifkdh Aatd @iMhd Aiasiéd Rk of data elements
unique itemidentifier to be used nultiple tines.

and saxaepBe (skownlindtigwe Parthe apprapraleg radiog may @eatﬁf:tor% fn for data

a e t
cemefiP 8 Gictfal MR S TH U B SoERLRE oD for use in the
appro@ﬁat@éﬂoﬁmﬁa‘re&@@l fortexayr phen tras swpply whaid smithhesllmg syst em
161 _may_only need to knowthe annual for rotor
[0033] athss, ETinitbel 2 ORISRy daigPaRe z%‘f?rtﬁg MY be 1§dnig, load the

consisf LA 1ge P GG ol o oments anc
sources 3Di intee themigrneatataloeirdd dbi datee sysiems and rsoftwege dools 16, such as
supply chain software 161, integrated information systems 162, inventory management
systems 163, contracts and pricing 164, engineering 165, and simulation 166.

[0034] Also, standardized data cleaning and management reports 28 may be created.

Often, management reports in one system are similar or even identical to management

10
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data itemlist to be merged with unique itemdata in
the master table of data el enments and sources 30
w@ swem370n Fi gure 2). The appropriate rati os nBgT/D82006/014553
factored in for data el enents 32 such as demand rat es.
i AR | [ hpfdWide some of the most

reports i afcfifr Syt 1 difaRIfRHIAE Sy<ioi 20 faypictis some of the
commobhaiorts eigaivest ¢hd tastef BIBSDf Eleendmits andosourcas 0. dttexample, a
) dat abase queri es be used, tq | oad . th nsi st ent. ors
ine coyfgRRpR el BRTeREarBaE MY a1y sl tinben gt EBRTIECRET iggntiters 31
in the rﬂ%%t%&%ﬁl@%ﬁ@leﬁi%@ %%Hcéiﬁﬂé’@s BOt(@h&WA ihaFigaie PRATINeekhe counts

ata systens and software tools 16, such as Sﬁgply
may bectrass tamflatedragaingt different gat @JamentsBaatios examplefsan inventory

merec e L LRSS T B S8 Bs an o
total n{uﬂ%f‘]of%gaiﬁgﬁbaﬁ&%,dih@%fdﬂﬁ@timi e®dy be drvimdoageherine count

reports 2 y be created. O ten, nmanagenment _rerp_orts
report. i i aﬁi@llt@]stsé@mdﬂrdlzﬁdnhlgérdf(b\fefef\%’ﬁftﬁd%t%ﬂ&%’”t'ﬁ igure 3) may be

createdy TR TBAURERA BidHiaAK RPOHCIT Rl ofeBleTdd’ € 68 piidfiized for
review 20RiepiiofithatioAshay drelble andmeliestmbe quidkly dacated \@iten reviewing

For exanple, a line count report may be created that
data fofrgonsigiengy @RE 3REWFRSY-of uni que itemidentifiers 3 1 in

th r s RRedsBerEt cleaning.
0031, P g o b P e Rl bt i
Data clemiing tis dndsteoften miatcamedeomribe "B2nt Hoe" dyanpers, of theagxecution

i n tory, manageyenf syste t t
systoris (1t CeRTR0 SRSl B ETR 1. 450  vBRY lpggment 162
These Uset$ PRGUERINE upaBEeS datahinsthenddUrsatdf Qbing Yo aewr qwdtes, or making
fromthe line count report. In addition, standardized

4 correctirbrgmt«drdat@rwlnilg)@vqrgingow(tghmmexafnmeg@L@t@pefﬁiysquliers, or repair

created. ' ' i . ,
shops g BB € Py iy 8 A ¢ BRI\t bty 874 S0 Wihout upating
the sobfdesystémal sach maythenddtaevaehoabe gt bo thee exteired gata sources 15.

| ocated when review ng data for consi gten

This meychf BeGSSAONBEFaTHe NiREQUIEE SRISH St 47 THe AR washouse 14 or
the ex@%g?@?{%\l So&#c@?% ! igo&ftéi?‘&ﬁdéﬂ B&rA\Jof BRbRCE | RGaMIBSAR or even
oSt of ten per on the I f

or e front Iine" by usérs o _
anothdrhestoraenidi supiest ddangedaeatly ismaysnaiie peicticalrer ewan feasible to

16), h [ t 3
U e e
enabl%H?%n%sof dffta @&blﬁg §R4 sBRIvaRAN o JIP 16 avAichhnhRe Weklsidrg based upon

for exanp cust oners, suppiiers, or re

the cle_almspd.dam pravided byrihe sata degning stRIN S0, e UQQ@Eeatih% data cleaning
: 0 .
systord B 0 oBH RSP Gl R AV Rp 08 018 7817 sl e sy

chain $8ftwaf®uba o hrainteih comeistdivynsassss anyugdatesite theecleansed data.
source system such as the data rehquse 14 or

Manuahiieres ToRy Besaaiecas 1616 SEoacIMaNJBFIE8 draGaAnIRY to the user
makind e "GBatE I8Ak ZAkY IeluBE £¥BMmon field to capture information deemed

important be the user. The data cleaning user interface 29 may be web enabled. The

source priotitization utilities 26 may enable data systems and software tools 16, which
rely upon information from the data cleaning system 20, to select or not select updates
from this user (or users of a particular software tool, such as the supply chain software
161) based upon specific requirements. Manual updates may persist over time during

11
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anot her custonmer or supplier. Consequently, it may not

be practical or even feasible to update the source
wey®bham7014 and/ or 15). The data cl eani ng userPCT/US2006/014553

interface 29 may enabl e users of data systens and

1 11BRS S
ol S s b e
external datépsadrees H&. dhtthe csioaamm ogtas ptayerihesamms, Hecrialgl @ganing value

d
may bes Haod s SOHE 8B, eORROSSES 1S Buie RetuE L ey oecited
toleranééaﬁsﬂdpgs Wil %lfagps tcre%nﬁ véllueawgod@badath(&naglbw sdlet:mj and the

ate an may i nclude traceabili L}/
data cleanmgevalmrmm;aIbEn@agg&ﬁ @pd%m&ceaﬁy@tqmyupqeée@defghe source data

n field.to tur
onangefOBIER L5 h8,54ESHE IR0 St 08t 02 may be
f|aggedkf§r welhuanalied. The source prioritization utilities 26
enabl e data systens_and sof

[0036] ¢ euyne G tinciennbaraSon 20 GHY B BEeHRIA A g CER G, System (not
shown)U eq%g%(?\BQFeE glyg erﬁ‘%afﬁé?{é%d%ﬁ?i&%tﬁg Hﬁtdﬁhﬁeﬁsﬁfch(ﬁ the ETL

cular war e
(Extract UPRAnsiem&i ang ofdadhr tocl$ 131, bﬁmedatapdormmngfutﬂltles 22, the data

N e e R ST p—
utllltleStéee ttﬂé‘tn‘?aé‘f@tr BN SEadth é’lbn{é?ﬁs antl Yolide 30 2alg6WHORM hBFigure 2),

€ source data stays the sanme, the data cl eaning
and the Tross reigrelmeeuﬂmties 127 adcesolbed abave. chxngata ﬁl@amw using the

et o3P 5 S B LS o 6 s o

a Microsoftekcd fiR) 8r baRibaab dableciithiis M&iro@ofmysctﬁssmg-'@a@rasables or
sour ce system updated. If the source data changes, but
via theidata gleantng wses lm@éfﬁce,[?&n fied tol erance band, the data

[0037]TthT'g%r{|g8 iqo&g# ﬁ-gg% 8 rclé@rﬂh‘@ tal{)lgvlr'agt it dbfl)%%g]aster table of

data elefifghié ahd Sparced :{mistlllaitcamdi acﬁhmnr@tmuneenmmilmenhag/the present
e used for executlng EB utilitjes as t

inventioex (Thednaster inap & ets eetaandsiicss 90 iy ntfude' & column 35

contau&@é r?fﬁélél DAritdr! 41 ﬁﬁnﬁ%6ccfd?ﬁalﬂﬁfgaa ﬁé%laﬁ'érﬂ@ dtc'olluﬁflh@ containing

he™ nor ma 1ze dat a eani ng reﬁosmor t he
an entspwp;ee gprolnn B8atordaining Bint ériyy Mixth ﬁad@m&mna’,’@ gontaining a

doscSor 48 e B8 0H 89 B B2 BT rom one

.or mon%biﬂkﬂgxmg%h@ﬁ{e% CAS3RbRG MSFigdrd befotahe exaeele ven, a part could

be done using a strai ght f orward
be urmueéyadnslaeuﬂed.bye (8ucBM&s (somestiss Branagesants cpde) gnd 1IN ("fem

cors TR B0 (T SR e 3 v

is con{;%%a] ofRRIBE (NATON (oY hatlcﬁieﬂpsapﬁly daslsaﬂeatmlnea«:dew)g NCB (code for
ble I ayout of a master tabl

nationgpaodieAtsn Purcer u3td MR @?fglf'ﬁa“‘tPrg B oA no. (part
numbd) dndECREE F8mmercial and government entity code), even though only one

unique reference is required. Following the unique data identifiers 31 the data element
32 may be listed followed by a program name 33, such as the spares program 110
(shown in Figure 7). Further listed in the master table of data elements and sources 30
may be the value 321 of the data element 32, the source 322 of the data element 32
(such as the data warehouse 14 or the external data sources 15, shown in Figure 1),

12
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i nvention. The nmaster table of data el enents and

sources 30 may include a columm 35 containing a field
wovbar370a col unm 36 containing a field nane, BCT/OB2081014553

37 containing an entry type, a columm 38 containing an

update?frﬁ@rn%‘l %H%‘l aﬁ&%ﬁ%q‘;gbggﬂ?ﬁ%ﬁg%t StatnRd © tH@%%lrtéél%ﬁérﬁ@nt 32 and

rows Yy contal n uni que
that mayi@@t u$éckdairig lddta processing. e Ias’(dew of) the neasisr takde of data

wn Fig 2, f th
elemens i) éarlgﬁés Fu%regnewspgﬁwweke%x c %oﬁﬁt. eﬁ!ﬁ%%&fiﬁﬁ‘ﬂ'? of data
t f iy ot
elemerfgﬂdﬁ'}g ;%?ggc%yngb @?X/'o?r%!tal %ﬁlgl b@?néh’cﬁb@rﬁd soﬁ.ll?desi\'%b\' vary without

stock nunber), ch
modifyiagnthe edieof AS@ (dsba Depositoryt wefearey\tl@um@qegnty is dellberately not

¢ e‘é:Lassl fication code), NCB (code for national
entoregShdi f i cat i on bureau), and UN (itemidentification

[0038] NURRESring Howk © Figard 3n8. higRdrivenunbiels matix@GEhigh driver report
(c onnerC|aI and governnen entity code), even tho
40 is illostratashaceaitiggdo rasecerwhodimentraid ErréaserﬁdPV%!W% f‘%‘% high driver

epor HELALS 6P SR P 0 BBl L syl 20, o

shown S i frePr. omh@mﬁgm@m(ahemmm iﬁangeeuéed td-priotitize itérasdar review.

le of
This myorRDIE 1Ee VROSIDIAM G101 40 e BRI RRITES, rhRimiing the often

limited agyléﬁgtﬁé%l\% labiB® Ajﬂ@t (gr'ri\ﬁé;ﬁﬂ%y 38ri(chits RiRe kB Haédording to key

t he ata sources 15, shown in
data difivegs) such) asl adama usef anmaal conssuptiamg weighted reper turaaround time,

oocur bt e 70 5, oS h. e i Bha BBt spares

shorﬁaﬁaéé%hoﬁlﬁ%?lqme@ata el ements and sources 30 may
contaln a text comment 341 . The master table of

dat a
[0039]el BaéaltrmgammNé@lFﬁlgws /e dalp elraping WQQQS%ﬁenﬁﬂJ{l@tr&m according

o one ST o s} L e el oot S0l ncuc

loading datd &@th cobRdrdk, Badientdrnand supptieiFsource s’*‘ystemal gifth as the data

driver analysis matrix of a high driver re ﬂt‘é
warehoyise; a:trefdaotac%em%gﬂ&t% sovEcesSalshomn G common

format fBY%%{té %%?nﬁi n?é gf?%tdétbﬁe& " AR #orﬁﬂle'i‘aéillybﬁvaﬂ%lé’fE'ﬂD?ool 21 or

repor e data’cl eani ng system 20,
customhiaﬁtbase Guegigsandy b@lusedltglpedformeitepéﬁort 40 may be

ooso 58 B8 S s TR B Y B o s i
Flgure”ﬁXMEdeé‘Eséd“ﬁ) Qﬁjhgf‘uhlb%t@éiareé/htﬁwé BAe0ay abmakdreformat as part

river may sort data el ements 32 according to key
of a datat aalwatmerwpcesﬂ:hsw aAnmay inegude glelriing @@qu’glan!sﬁ, converting

unlqqug hfdggn @?;%giﬂ Boﬁgﬂ‘h ??ﬁ'ﬂnfﬁﬁ@léhgﬁ’lr:é{;ﬁes t‘%‘rgaracter fields as

requw@d mfa@aahgnéécnh zeﬁfs sinippediind&iagnae IGhdddas almeric. Step 52
Referring now to Figure 4, a data cleaning process g

may fugher lingludet tagding dnvalidy unrecognized, and missing item identifiers for
review. Step 52 may still further include normalizing data to a common format. For
example, converting foreign currency to US dollars, escalating historical cost data to
current year prices, or converting demands per package quantity to demands per unit of
one.

[0041] The data cleaning utilities 23 of the data cleaning system 20 (shown in Figure

1) may be used in step 53 to clean data loaded from the source systems, such as the
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to one enbodi ment of the present invention. The data
cl eani ng process 50 may include | oading data from

W@ orpatEde, custonmer, and supplier source systROFUSEOE4553
as the data warehouse 14, or from external data

data w%%‘l‘{o%%ﬁeﬁ’ 6@%3&3%{ ndl Hfaesab?e% i‘iné’é"?é'i‘t BPrtﬁé‘tdefthvalldatlon

anin |rs ste onmer ci al
processﬁlVStépABB endyl lnctmdel révidwing dupht:ate ehamrlabamlameg |deaf§erﬁa§;e reports,

dt f 00
vionig S BEF IS B bt 3ol R PRg8 S pgrocs
data ar{osf?)‘)&@tfebf‘ dE‘céJHéﬁsﬁﬁorﬁTﬁﬁd h@adiﬁ@cbrl?&saﬁhél$éV|éWinyJ§|ff§ﬁér&:es in the

i ers to a common format as part of a dat
inputs arad odmutsrﬁswroeeia&a aBtlepsais)rafysafiveradwhich uﬁeangleansed data, o

ot R Ge B SRS SHLSy L8 g5l gl Durn

step 53 H@bﬁtﬁatéserﬁﬁé’él viOdbe AAdgeeptadiictng ealdesdor dataselements may be

stripped i f data was | oaded as numerjc. Step 52
reviewddibyhdata alamenrt 32 4Gigurg 2)n@ardi manyal COBGAT &H%*ates which

Y jt.e 'd f
overref 5, BT ST HAhGE SR 55,88 SfofBlclandn, wi
h|gh||gHFt9fdi$t>e@éﬂities betmya@ ttivogdatar ealgescblyrlﬁnqyetdntajsdentlflers may be

creatod; cANSGH 988 520 ASSHPBPLP RER DR ANIRATRER DA RAGHC dala cloment 32

to focug l&i%'i‘é Pé\XeW%rﬂﬁgﬁ'&ﬁjﬁ%'%er‘i?\Mﬁwhé)gré&@&t firdPéibl infhactdat a

["feani ng ut ta cl eaning system 20
[0042]( srro\mep 64 the walidatedyaine cleansedh datapmay be aprengled into the

nomal g FhsloT AL G ) S Thp S8 a2 oh 88tfto o master
table oPthd HSrrﬁé‘ﬁz%dVd’éta%drgﬂ‘% RSBRBAY 2B Fiyurd 1 Thenkiiadety be loaded

review ng duplicate entries, review ng difference
for eacteglata slement 8di (riguref2)epas des agehvEQiiica SaTBagkeh as the data

werendS1E AFE KRR Sk 18 AU e 2 ) ortdea o

same &td ®akNredioUslT ioades fiom the santmissumedsymemut €onsequently, only
(source data and resul ts%?of s

the chanasmaeloaged, 16 SaIEra! the OakaI e Baube SIS thy source data
to enaf)fésﬂ‘\le @ogf"ﬂlﬁﬁgmbé{atﬁh:@"lﬁeﬁehﬂﬂé(*g ,ﬁweﬁﬁorﬁjﬁ{ - eXB5Y ikt if there was

Icate entries may agged, conflicting
an errma\}vlﬂletthé @ata;lamieell, &orputge alhylatmfcrrea/spegfjc ldgtaja@larce and reload it.

RN NG A T e
as an ﬁﬁhﬁY@ﬁ’%to\"ﬁo peable Béle?éltjaf@kﬁénélﬁécmé mtﬁ%ht@ll‘bf the data cleaning

s differences between two data tables by
systenu ﬂOq(Feglar@t b).i deatdata sleaning systepm &8 shown) @oFlgHr%ﬂway provide

vaceafi, ' 3, R TR | B4l S AoBRREELES, 0 e com

warehbaé(é ngt oRaher &aeesl datdaoureds i Bpadhis [nWZa}omde satneaudlt trail to
the vali dated and cl eansed dat a

prewouaivaluqﬁeofn@atﬁaamk Bdycrliow dataaiol bRy m@%@@st er%/%%ior'ca? point of time
(versiérﬁﬁ&}fre 1). The data nmay be |oaded to a master

[0043] In step 55, the priority of data sources may be selected. Step 55 may include:
determining the number of unique data elements 32 (Figure 2) and determining the
number of source systems (such as the data warehouse 14 or the external data sources
15, Figure 1) for each data element 32. Individual data elements may vary depending
upon the application and may vary as the use of the data matures over time. Data
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table of the nornalized data cl eaning repository 24
(Figure 1). The data nay be | oaded for each data

web@ieni7082 (Figure 2) and for each source sSysPENUSEOEMM4553
as the data warehouse 14 or the external data sources

e t f,
soutced 60, 45 o A 08 alobSN S mbF oy o o
unders%dw;quteﬁtd gualdwqf thé elatch ahaegesioeel dagedTha hletajalean'tmg system

20 sy ST, B4R Bl ST, G2 e
W|thoul°|Fé'q'uﬁF1dT§¥eHﬁj@sstb th*ehéﬁftWafretdWr@e ¥88e 2rSteprsE maytdlioWhthe user to

urge all data for a specific data
updatestharpr@rﬁy]of dala)adurqes fmhe pritieulap data pull gié dhergitaowas previously

priortifi PEMGAL Lo o, b S B Y38 oy of oach e
sourcedéﬂléh 59 N aatewhhduskelar ot theafxtéinal dateasairee il Bghown in Figure
system 20 (Figure 1). The data cleanin

. f d@tgﬁmm the f|p$tgmqglty1;s0ﬁ@§ |§,a<ya|I@@eﬂté(\elégg, @;egg'neé\mse data from
the seééog{os bﬁgﬁt ol o AL il t@”‘%ﬁ@&@ds °§fé£e5§yrﬁé§ %rtﬁéﬁ‘:fﬁcf}‘@.e? Bfflowing the

house 14 € extern a’ sour ces
user td m;fecﬁy‘tya sonditithah rstatechdnit foal $ele«:t|rpg elaita L(IaorvaXampleofselect the

d d | qwed b | ed
nigheshalsrTQTRISCuERaR Ao PSY 904 ENONITRGYS .43 selept & dgfaut o be

used ug he td“v%np‘ihéirdét& dlgfur?aﬁlaﬁa@l@L\"’r&rﬁ%rﬂ?ﬁo@ﬁ:é@;@éﬁ\e@ucﬁt@othe data

['ude: determ ning the nunber of uni dat a
wareh@llm‘mtcs tBe exergal datd) seurdes dbe Migurent). t Acspegitisedatarsource may

ot G50 8 sBIGLELT 54 Ehet it 8 1 FRPYEG "Bt o5 may

fuﬁheﬁh@lﬂﬁétméﬁtalr'nﬁé'a/h|§tb?|caﬁf§c@r@beﬁ%\ﬁéusTpMom&ra\flons o) that the data
dependi ng upon the application and may vary as the us
selection schemgausedat arRainbineimejinghe D@ﬁbgtﬁ)/r E%§€|?&§ed;afp§/example for

i ng upon the application and nay vary as the use
audltpgﬁ@c?%} derstanding of the quality of the data changes
[0044]oven $tepe56The clana daltatzsen drosy steltiphd) gdtirges e(smyzhnaty the data

adapt to the addition and del on of data, ele %h
warehous i T 4D aTBa] SR BoRLTEeS | SHERGES 1) SHABS <Efaia i the form of

the méé}BF ‘f@ol&Qﬁedac}g&@n@%té"éﬁdaédL%\éé e (é‘h%(/vri M PRARS Q)t hBhe master

ta sources for a particular data pul
table off daﬁaeekémawtsmobseuraessw npay bei aisiedle smwréewfsléem data, which

cone e SRel ol oo rioEE' Sobl¥h AR pgimainin

tracea%?hhﬁfonl% Q&Irée P BRER YalbelRhieM, tgdobhiiEthbt thé sd@’cé may vary by

fromthe first priority source is available, it wll
uniquehdatadidentif@ra &lwmaintaining nptesningh mayeQQ,ﬁgagla@q);q gch data element

5
o profBH R HESBTARERG L P FRIES k! YRSl IRChAGEY source i
available! itsbgdd Ugediat@théfwrsesxaﬂmldata frehethie nbet higglae’sprlonty source
val ue from sources B, and C) and eélovvln the
may beselegtedt Maigiaininga Eos qféh@Q@&J SAUICRASHGR 28 the atg aiehouse 14
or the d%ggﬂ%‘f%fa'té‘%bﬁréersoﬁ,aﬁpéu?é)‘#5 RIS FO7 654K Uinffuet B&ta identifier 31
may be included in step 56. If valid data does not exist for a data element 32, a user
specified default might be selected. The data record may then be annotated that a
default was applied. Also in step 56, different applications, such as the supply chain
inventory optimization system 161, the inventory managemenfc system 163, financial
and quoting systems 164, integrated information systems 162, simulation systems 166,
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war ehouse 14 or the external data sources 15, Figure

1). A specific data source nay not need to be sel ected
w0 toodatzof rom t hat source shoul d not be consi deeBUS2006/014553

Step 55 may further include maintaining a historical

or engiécn:é:rﬁ{gd?)g%e@rg V%@g&v&ﬂ ﬂ{ E ad&é‘tut H]saa/ ?clé’ ﬁ%ﬁ?ﬁo t&ﬁl%cfjah% elements

32 Flgﬂi?é’ Newige ldiftsredt stquercssmpl epnoﬂbzatmrdl tEemhr dataeelement 32 may
[0044] In step 56 a cle ndata S om, mul

¢
containg e @gnles db¥eBIeeRS O i AMIAa . 8ch ARl diaafipatiier a1, such
as bestg%tll?t?]§§’l”§o%ﬁceléf EF-J Eé’:ited(?}é 3@9 aR& aCddmedt B [ A sh@wmin Figure

€ naster ata e errents and sources 30
2. (shown in Figure 2). The master table of data el enents

oo S P T ol T o

trisaliefd8ntsd earbbhsdd upon tithe unique data
St(-zj%g?cng@% ggnhﬁlg%i??@enent recogni zi ng t hat pth a

|dent|flerouIFQreeanypleaa)BCbﬁbmmrTWeldaatlfé( tha&ectipn ggierence as the best value

o oo o, B < SRE LSR8 s o rina
stock ngn?dab"ér) Eﬁgd@ﬂc?«vércﬂa gmgte b&g Sgﬁﬂi&r ﬁtg\:jca mayluéanltmge glnde

vai | , u S val |
[0046]  hin St8Rt5%h tg é&gspﬁelf@ﬁW? beiuesk hieyheueuata deiiers 81 may be
mamta&%;ﬂéf% u@ﬂ% 4‘33’:(98 &hﬁclﬁ@%ﬁ%xﬂew i mQ:%HQi&té}ﬁ:léd“Ge\?@éﬁed when

tefnal data sources 15, ur
creatmé)a %iataja‘sed(nﬁaa‘teemﬁlemﬂ dpta ejammsalendls‘oolmceSBSQ ?ﬁtgurbeZO from

oty S S B, P2 08 B el Gouros 1

Fowe A8 109D gt torschore
Rewevmpglﬂwealartenisdesgnmcaﬁlguﬁ@tltyum }aaaﬁa.fw ieampler part numbers for

obsoleg{jggg}ﬁ@bggrnapfsa gtﬁﬁén%l %051\}3“%9. \g/tﬁgillg{e\ét ﬁ@g@geéﬂ?ﬁfguratlon or the

latest béﬁf@l"réﬂo?ﬂbémboédmt hﬁi}' 5 Paettef 38D, 581 MAurdicrmoreystilities may be
or engi neeri ng stenms 165 (shown in Fi

prowdm;ﬂOb@eab%’e afl 00@1&@0 ord ﬁt’QﬁSe'leéQf@HP'@gs?%W d-?ﬁ%‘ 5’)’13 &ip the data

repos@'rg@ﬁ%Qé@%%%@%ﬁtﬁnﬁ%b@? B ﬁl'aﬁﬁfdcﬁﬂehg%ﬂedﬁta? map to multiple

or exa ree pireces o
NSNs, m@hnmsmmagrmapaohnany qinféeréat partdmmbensebasedlpnsihe mumbering

o SoobEa S ok eSe ol e o0 B BBt
the N§1§ ﬁ{pl 68 ﬁg?%ﬁggﬁhaﬁd@ rrﬁéh%?lmhgt WEeR tHPiegUgs di8é anique data

ers ylncu r|or|t|2|n
identifier @hang@é enammngamwatab@sm pattrfwrulﬁerqa@d daanuracturer's codes

entjfier. For, ex
are supgEahdsH tefevisn EAR R tadf R AR SRides) golibning duplicate
part nUkRBY %UQM@thacftLﬂJePQV&iﬂebdombM‘éMohWQm Rh@tpﬂv’enumber is not
nati onal stock nunber), and fol | owed m/ E:)art nunb

incorreaity qoam’@ftegenqedeto an davgdid supplier, and maintaining a master data item
list, which may be a list of validated unique data identifiers 31. ltems not contained in
the master data item list may be flagged for review as suspect.

[0047] In step 59, a unique reference number may be created for each daia element
32 (Figure 2) to enable data systems and software tools 16 (Figure 1), which may be
fed data from the data cleaning system 20 (Figure 1), to receive a truly unique item

identification number. Step 59 may further include providing utilities to delete unwanted
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[0046] In step 58, the cross-reference between the

uni que data identifiers 3 1 may be maintained by a
WQ@iIR0oki113707 St ep 58 may i ncl ude revi ew ng i NCONSPCT/ERIMVEB14553

devel oped when creating a database (naster table of

duplicafid &@E?dmﬁ uﬂﬁ%i\‘&“& 5 t%@scrﬁb&h&@s %p%eféreﬂé%'ﬂe?érﬁdee In step

sourceS (such as t ta warehouse 14 or the external
59, appliestiors) sucke ss Hata Bystems and sotiwadetaols 6 fGigarepil ) fayybe enabled

o execli R oRHEBR AL el b3G B UErid G bl T

[0048] f % %E”@i €an ﬁ}ﬂiént@r‘é@bﬁfa%téroﬁa@bﬁé}hqtse that tay contam the unique
configurat’ions may be converted to the |atest desig

item |dmtﬁrcagom zmumheromay he maintained.oMyheuresuired, Hs ms@sg%mta item list

ey g Rl bRy, RbBEICBS BpollrhbbbeFey Sep o1 may
mcludehﬂéﬁﬁngl Igbhétﬂé mehﬂdaiaelndtﬁbarnagu@wata)ltefm Ifsb witbxanipue jtem data in

umber and manufacturer's code nmay map to
the maﬁiﬂrﬁatpie@f Naiasclerfints aNEISORESL S EISU%%& di ff erent

[0049] hsétﬂgrgée tﬁeg ?te?i"t‘ ﬁcﬂfrheﬁlf"igﬁeéh&‘ P88 a8 nidifoe Iohaded from

rranu rers 1’0VI e parfs neeting
the masmqabl_ecc_aft data&lerfnehtseahlsmou&eao368Frgmye Phiintbea fwmiatuequwed by

o ARG 38 TPkl e Tl .
comméFBir%bg%%H’d & ETLOREPS1 fFRuid! ﬁ?%@ﬁ@%rﬁﬂafaﬂ)&s&%dm%tmay be used

ran manuf acturer™s codes, review ng duplicate
to perfpran stepiBRe Asamtbaulinolcansad dlata, feoudhe @ﬁmeh@@naﬁi@nt gource, which

v oG e B o BN A LEBIRREL gy o vt for e by

multlplg%éﬂ‘s?lbﬁ'rﬁanﬁg'@,&t@hsd@U@hletsi‘mé idata sylb’deﬂhs I@mxd b@‘t\ﬁare tools 16
of validated unique data identifiers

shown ranlgwaﬂau Sivge iafl degisiom srakingiayHemsesiant ost Wﬁﬁyth%éame Input data

L e
and valleeenipadidofsirgay a2 made detvben datsteragsseats andhe supply chain

inventay comTEation SVEIeTAr Gy BpsTWANIRY (FRGRHma)t SYeR 768, financil

and q@ﬁg ééété’?né r1phylrﬁé¢ | nC'ﬁf@l’i‘?\éﬁ%ﬁPéVsﬁér‘ﬁéHG@ siHUREbR systems 1686,

ude providing utilities to
or engiteeting s:ylsmm 468Uphowatiedigure hr olaaticabdecisiontmakingdools, which

ey o580 S8 35 RE TR Gl 30580 6 Bl B Boer may

have 58Qss 1P th&i e data "By fimategisbssision meking eools! diidh may be
requi ring that the cross-reference needs to be

operatpdra‘sdonger[rtaoge]orlg*pbﬂl SRWINg sysfeMm@oit ured naster data

jo0sof & F4d b DBhcdshfBh Behlig S Brkb8fnt rports, suoh as e
countd espbris@andt Ihighrmfﬂteﬁrrreqlmm 40 e(ffiguret 3)Tmayabbomeatem| oluae counts

itemidentification nunber to be used, mul I@ﬁghﬁ 4“3

reportsmay tee snre\aégﬂ bv]&allytng W@r@wfﬁéea%vmea? defm g8 3 1nin the master

h | RJs8 taBuldiéd against
table 6f & t%% gtageésl'l %ﬂem@% dgfgﬁwcggd%g (Fi uPe o
dlffereai data elements 32 High driver reports, such as the high drlver report 40 shown
in Figure 3, may prioritize items for review and may enable identifying the most obvious
errors rapidly.
[0051] In step 64, the data cleaning system 20 (Figure 1) may be updated by a user

without updating the source systems, such as the data warehouse 14 and the external
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[0049] In step 62, the consistent, nornmalized, and

cl eansed data may be | oaded fromthe naster table of
walaioa/1ed7enment s and sources 30 (Figure 2) into BCT/ORIMAE/014553

required by data systens and softvvare tools 16 (Figure

th bl
data sog%rtest ﬁ% ﬁgl\ﬂ&e T)FI %%ﬁsﬁlﬁ'l%&iﬁnd?% géﬂgycéﬁéérﬁrga e
[0052] gal?eféﬁ??m e@vﬁh 1) Blgufe)srrasdeﬂa cﬁé.’amﬁg apphwudrt |n a:lsuﬁp‘yeahaln 70 is
ata, fromthe onsi st ent.. sour ce
lustratag adapTdiad ta BnelRt PIAORIMER 0 thsfprﬁ%%@d? ﬁ%@g% gleaning
apphcaﬁ&ﬁ'lhaaplsﬁﬁé@rcﬁla?ﬁ Wtrd'&#‘;ﬁé% Qﬁéﬂnﬁléﬁbr%@ é}ﬁpli%ﬁﬁéﬁfﬁf the data

h as data sys software tools 16 shown
cleaningrsyStemra0 (lsho&mmeFlgure dp andiafihengata gleapingepiocesa b0 (shown in

Figure &geaﬁ%gs@& gﬁg OJZQ s qr?clt:ﬁ roii\ébgaitgd |égotmfh?§|8ﬁa§/s})ems 71 that

have a%‘é‘l‘é cRIaPiHg QLB%MQQO (iascél’mﬂﬁ irePiIréY ehbediaied, Aefateekraning user
systens, as the supply chain invent

'nteffaaﬂoi‘i’ (ﬂlsetshownsnyfumﬂelstatlsml idemandol pyeQ%r&%ag é&ﬁ'{é’&*ﬁs 72, strategic
ovonY 2SN FTSL BT 29, HIATRni0de uites 5. o weo

portal 26 Snvénitof edrgenitmt %ysfeam?ﬂﬁlﬁ;o(mhevirprooeééegui‘& alr)d dlstrlbutlon
Tacti cal decision naking tools,. which

networl @pitigligation @0[?97%6@&@ @tpﬁ@fq@@hggg%ﬁgﬁ@ may receive data
from at’&@??&h&ié‘ﬂ% eg| LHH&%%T&AH@’ E@Vnﬁte%%ﬁ:%ség Qﬁoﬁﬁ‘"ﬁ?Flgure 1), to

a as’s ClSI o ng tools |ch may be
the statigticalt ddmand| mngmstmgngkﬂlttes G2 okmlthe| sirategig iByetory optimization

oot 75058 i et T8 g 1539109 web poria

76, anﬁnﬂ) tﬂﬁ@hn@éﬁt&@{) nitReehfertOsystd@ure. SEffgivebdars @lﬁa@ﬁhg may be

Li ne counts reports may be created by tallying
providedi byehe adata mlepmng tsaateunu@ﬁt (asi ehawrs int Figyre He erm%@@qied within the

e g a5t 8 S SR RSPt Tl s

may sydtchrbhigB tHéléupblyf @Iﬁmnlﬁl by llinhlnngédEionlsgbpdm(VB; 72) optimization
report 40 shown in Fi prioritize ite

(78, 79)esir@u\lahm (Fdly r@matin@%?@,e?@)l ﬁyﬂdnggWa%megEgooqs (77) via a
onsnsﬁ%%gﬁlréeogf r’%%allkgqséléaﬁ $4&R, 64, the data cleaning

e updat ed by a user w thout
[0053]ur3®éferrmgt mmNS@lFliglﬁesQ;set daie, cleaming gsocdss &hfaxr a supply chain 70 is

AR e S N —
proces{sogﬁzfl)r'? bpfxn&éiﬁv‘?d P *W@dé |nﬁ|a@iﬂpath@| @ﬂmdﬂmg of data from

i catlon a su ain 70 is illTustrated
sourceasysiemsr(guclm aalioe ueta wmfmuwﬁﬂ or therexteinakdate sources 15, Figure

1 BT S BRI, PSR o £ 21 e 1

Loadi é‘ta%@ﬁid%ﬂar&ﬁﬁ[b%ﬂc%@a efmentsiandrdutes 3() (Iéllgdrepﬁ) irtzg follow in
ata cl eaning process 50 (shown in Figure 4

step 83uppitgp Bdamayinclhey selrstingethenp@gedeace Pﬁﬁ@ldfﬁ% H%’ﬁl using source
prlontl%ﬁéﬁe 'ﬁhh?leé éém(tFlgure 1). Reviewing high driver and error reports and

scrubbing the logistics data may be done in step 85. Step 86 may include approving
data for a spares analysis optimization calculation followed by initiating inventory
optimization of stock level and reorder points by using strategic models in step 87. The
spares analysis with reports 28 (Figure 1) and web views may be reviewed in step 88
and the inventory optimization may be approved in step 89. Step 91 may include
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have a data cl eaning system 20 (as shown in Figure 1)

enbedded, a data cleaning user interface 29 (also
wab@eniin7 Fi gure 1), statistical denmand forecaBtT/Ng2006/014553

utilities 72, strateglc i nventory optim zation tools

exportirg@ st8bi?”l%%l' %EH ?%e?ﬁ;ouﬁ@%dcﬁﬁheﬂﬂéﬁdﬁé Ssthielid 'n@édel inputs,

entory managenent system 7
source dasd Icph"lmenltsrfrmmeesshfate'g&; mmiel dBdFigusats)owhiakt m@lykbe part of the

oy SRR AL bt 1, R BT A AR g i o
inputs &H& di‘ﬁb@SsCfo‘?%bﬁﬁalHﬁ@r supPctting et Yo Buseneroawlil frail. Creating

statistical demand forecasting
reportsu28 I(thuee 1320f part; Bupglierastagiclevel daowiey RainG Aitg-aby gyarehouse,

supp||e5n§py@ag he atpltx(? frbétegggf Yy Oﬁﬁé@%eréqgi?q "sﬁaﬁl%?to g% SAY inventory

shorrfahh%awvsét Yufchadtrp eamnt |rSY§thm9W stotk edével e andt aeorder point
cl eaning may be provided b

e data cleanin s%/géﬁ_.m
recomraendaiionsnoan bewemcg'tﬁdetowvw%'d@éaaaﬁmnhsvﬂgm igure 1). In
t
a final Fﬁi%;igéa %ﬂdp@%?sﬁm%ﬁéf@ﬁd@géﬁ nt St iBLIH Gr‘eng) may be

may “synchroni z

initiated feyrexordsionndln itye hoklirigngbiieior siagriodgyasset (rmmgement

o AR B S e by 88 0 st
accord&&‘% %rﬂﬁe?%%&ﬂﬁ’!@nf‘%%@ BRSbent | iRFERR. da’ﬂl’}’e d0a&3Imodeling

rring now t lgure 6, a data cleaning process 80
proceskair Cemay i sin exaimpld of e implesientation eiciberdéia glaaminghprocess 50

RS RSBl PRI e N8 ok A Svenry

manade'ﬂhéﬁtaéys@é&nt 163 qFigué t) Nenasf indhide: fidemtifgipgr squipienensodels and
ch as the data vvarehouse 14 or the external

dat a
scenammnn:@éeasmp. derteeminjng gogtseff step drd: é@céﬁt%@“féjﬁg drade study

opportﬁ@%‘é%ﬁdﬁ?ﬁ% 13!(%? aeq?%x? %151%?2 ﬁﬁag% Lccﬂlge dn§ Ic;geftﬁisgél'ét% followed by

runnin Qﬂ d%@a”mﬁ@ drbeesy 602)Figurg 4)oin etep 15t ephéXtrasegip inventory
i ncl ude sel ecting the Frecede ce of ourc$ g?lt: Nt
optlmlzamqmgofs%igﬁléée\@ﬂs Bravt e gXpeyied N $iepi b fes'mii g§ (Figure 1) to

reduc$ﬂ¥k Q)Fg{et}'uﬂhlgd%tbﬁelﬁﬁ%ﬁj\deéﬁ %efr%‘?‘?é\tné\nﬁi‘ﬂ@ L la'bﬁdilﬁtﬁed in step

be done I1n step 85. Step 8
118. Btey 4@ maypincludg coadecting ascustemes rema\NnyII@wed by decndmg if the

ot ) GRS b 280 8 bl ) R4, st 120 may

$14 a6 fefRBRl & MBdek BMdtded] breating a proposal
mcludé’%}bﬁgéb?%l;*@?fﬂ?wth repo(rets 28 (Figure 1) and web 9 @ prop

report\mmbemneom stepi Rietollowedtapdeldvesing @rﬁ@oswvwrang proposal, and

wrvindP EAGA, B FR0 E1 iSbpEheds 1 16%bay proic

reliable esiMmaRtida4bhie nesulis rdieet themedasistempuhermalizede @ndacléansed data

comments from a strategic _npdel &g'(Fi { 5), which
providegypydbesiata clsaning:Pegsss pORiguse i 1%3 1 (Figure

) Y |
05 ), g, B, B RRTAE f ST 8 W Y e ¢ b
embod@inssme®f thedntvention bnd Ghatimadifications may be made wnthout departing

from the spirit and scope of the invention as set forth in the following claims.
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reports 28 (Figure 1) of part, supplier, stock |evel,
reorder point, etc. by warehouse, supplier, etc. may
wheoodamzoi n step 92. In step 93 required spar eBCT/0S2006/014553

cover any inventory shortfall may be purchased and in
step 94 stock | evel and reorder point recomendati ons
may be exported to inventory managenent system 163

WE ClAMgure 1). In a final step 95, an update to inventory
managenent system 163 (Figure 1) nmay be initiated for
records found in the holding table for day-to-day
sset ] Figure 7, a
zparéémﬁﬁggggﬁnk%r%%ggg(i ﬁﬁﬁqpﬂmsepgtgd accordi ng
t o an@linatingndaidi headed ffranhealp leaséntwa reawcé osystame using data

ar nodel i,n [ 0CessS 0.may be an exanple of the
forma’qsrﬁ% ﬁlﬁﬁﬁtaaﬁci %%t%oqqe?wggd%'iliescl eani ng process 50 (Figure
TAspeiomri SairAgitaRE @4taa6 aSndrifhlizal idala BRMNRRY mbbutory,
of an inventory managenent system 163 (Figure 1),

i ncl weRlectingsie; priarify ok gaidsieerge AYRIRMS; and scenar | os |n

step 2

Sot Ao P AL i Bt 5@ arieg for eaoh deta
elemeiftfegm bad mwasmwslwr@elslyeteméqg | ogi stics data

fol | oned runnln a data cl eani ng process 50 g

4) rP@?begl%i anﬁ taiping égPEOﬁSrf@@{? $9 Rjvesn, @lponque data
ldentlflgfs st ock levels may be exported in step 116, a

I ful ation 166 (Figure 1) to reduce risk may be run in
st ep ImadgngarWns:stemtt enomhalrzed; eandregiebrsadbndatat debri nsaid clean

databeigyhias RTRb RaESH B el MptPs g St oo RS dpBeShia data;

i t er agradtih sﬁéﬁdhrél?z‘éd élétaaéleaﬁlﬁgaéﬂd)méﬁadﬁhﬁ’@#t r*e‘ioorts using said
desired, step 120 may include going back to step 1

consistentRormalizad; ard cleamsed data; afdeded. cr eat | ng a

B OPORUl PO AR DR B 8y oy QIR Y ysor without
updatihg ahidnsourc@gystenisd step 122. The spares nodel i ng
process 110 nay provide reliable and actionabl e

results due to the consistent, nornallzed and

gl.eanshel et AoBhRlY ety of @gﬁrﬁiat furfHe? AMHIAIG1AS Seps

i gure I n st :
under ls:admg dait fmzmrm at Ieast Mcescbmcegwsmyns & atoesnrmon format for

data ofS56IT ¥ B ay D ANSRRIB Ao Bl RASp T ng 11 om ¢ he

spi ri greafiflg %\Cmagté?ftabié%f'dh\f& Blérﬁéh@%n%ieéodr@éé Bsiasih§R source of
fol | ow ng clalrrBV\E . A data cl eani ng process,

item da’@mﬂf‘i'i%lmli@ thedast @'pbleo@f eaﬁﬁll of ¢@id dafacelementtided from

o ! ARt AOHOE® 5B BhROHEL LRERL P acoona

understahdifgicf Gaithtatd elemasrarmd magttathiig@netedaini $8dd master table of data
elementtt%p;nséll éc%rges

maintaining traceability to said source system of each of said data
elements;

creating a unique reference number for each of said data elements
enabling said data systems and software tools to receive a unique item identification
number; and

maintaining an indentured master data item list containing said unique item

20



10

15

20

25

30

selecting the priority of said source systens;
creating a cl ean database contai ning uni que data

w0 deatiifwers for each data el ement from said apCT/@amie/014553
two source systens; creating and maintaining a

ence between said unique data identifiers;
ldentlf'%tfaaaﬁ]n% C%LSI stent, normalized, and cl eansed data from
said clean database into a format required by data

syst nd software tools u in ald dat a
37 anaeuzecRaniie: PR A e e Spish R, Vaating step
furtherl'ﬁdh%ssmb%t@@@@f stent, normalized, and cl eansed dat a;
pdating said conS|stent nornallzed and cl eansed

dat a nwrrallulger sqidt data logaded |ff@ns&1i deasbuivee sope naystems to a
?ata cl eani ng process of claim1, further
commqrhfarma 'ng the steps of: |oading data from said at

| eastadjustingoutigee Sutd RIStifiersdococarmmondormat;f or dat a
cl eanij ng usi ng_ an extract, transformation,

t ool ;flagging invglich Ufﬁ@@‘@gn'?%laé"dom'%%‘t%mé%'htﬂfker%g‘ﬂ review; and
th
best ar o 3Rl a8 oR0 Rty bbSTIMTSQUE Sy MM 1 0e

note to each of said data el enments providing

addi tional understandi n sai a ele

fai nt Eifatg Qleraao rocecheiEm . LR Sofbiaing the steps of

el ement-$idaiy! t %Eeac tHHéIFtv@'rélbﬁ‘Q di’ asaftbh teachoop @il source

source system o said data elenents; creating
systenss; andque ref erence nunber for each of said data

o 1 o, Pl ralLAT iR FALROR REM.I 6o, e as of a
histori¢Bipdirftiofkife.an i ndentured master data item|ist

contai ning said unique itemdentification nunber. 3.
The data cl eaning process of claiml, wherein said

at a [ j g fo f-
o ol T4 AT LBREPIRSOHES ARG, ey iR g o
syst egstetrairing themumber UﬁUmqadjdaasa elegnentsgue dat a
identifiers to a compn 19 rr%
determining the number of said $ource systems for each of said unique
data elements;
selecting said source system for each of said unique data elements
according to a user specified priority;
updating said priority for a particular data pull by the user; and

maintaining a historical record of all prioritizations.

6. The data cleaning process of claim 1, further comprising the steps of:
creating line count reports;
tallying the number of said unique item identifiers in said master table of
data elements and sources; and
cross tabulating said unique item identifiers against different data

elements.

7. The data cleaning process of claim 1, further comprising the steps of:
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flagging invalid, unrecognized, and missing item
identifiers for review, and cleaning said data | oaded

wo cannad7ot east two source systens. 4. The dat apCl/e@sruergi45s3
process of claim1, further conprising the steps of:

prow&'t‘@'é%g%\@ﬁ@t%ériréégxﬁg; all versions of data from

each o urce s ns; and providing an audit

t r ai | ptioritipirey items foraleviEsy;andlata to be pulled as of a
hi storjcal .point of tine. 5. The data cl eaning process
of cl 'éﬂeﬁ‘gé’,"%‘%p‘f'ﬂ@ SRRy t he steps of :

determ ning the nunber of unique data el enents;

deternmi ning the nunber of said source systens for each
8f sal be gatajcleadingprotessof clains 4| futhengoswirisirepiinecstep of:

B35 o 3 i TR (5P e
that erfablessaidlusee 8 apdatatsaidHdsidMableoftfia eléiiénts and sources.
mai ntaining a historical record of all

prioritizations. 6. The data cleaning process of claim

8t unt AR o R Fiog R 2 S Sheiy S8Rt tiSteps ot
i dent folaideigs date Seond  maidiipds dowbte Sfstalns atoehemridiér ddsle of data

sources; and cross tabul ating said unique item
elemenigeid $9WFESiagai nst different data el enents. 7. The

%@i&ﬁt?.ggfgg%#}:ﬂ;n%%%gﬁj ﬁé%@gg:ygie}nsf urt her conprising

the s creating Fver 'reports;
pr i or cleaningdogistics datar cordained;insail mdsidri thblengf ddtaiederments and

oS30 B e o 7 L ocese o el
| oop gdgpvirigeedhdisteRt! iyrMEligeddamd ERlaRseH RRth Y dafEmaster table

interface that enables said user to update said naster
of data gigreenis ad souraeseand pserddisgusaid cleansed datpatoctiatansysiems and

sottwefl S5S Bl BURP Y £l 0 SomPriSino Lhe steps of:
t abl einitfatitgt invehione dptinanktionodf eRk level and reorder points using a

strategic inventory optimization model using said cleansed data;

providing a spares analysis including stock level and reorder point
recommendations;

archiving supporting data for customer audit trail;

creating reports; and

purchasing spares to cover shortfalls according to said reports.

10. The data cleaning process for a supply chain of claim 9, further including
the steps of:
extracting said data from said source systems;
executing conversion of said data io a common format for data cleaning;
and
reviewing said high driver and error reports.

11.  The data cleaning process for a supply chain of claim 9, further including
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sel ecting precedence of said source systens; cleaning
| ogi stics data contained in said naster table of data
web@aani7s7 and sour ces based on high driver andP€T/U82006/014553
reports; approving consistent, normalized, and
the steps@pnsed data of said master table of data el ements
and sources and providing said cleansed data to data
syst eedraniitgsaic ecenveringotiataiom gaichimaistizrttablei ofidataeiements and

i . t.im ' f .stock | I d d

sourcep J8F 048 treepic ThePlorg grimiZE el arfim zat i on mode
USi Noexgirting sarngerd it saiddstrutediciBventd RA6SEM2AR0N Phédel to said
i ncluding stock | evel and reordér point

reports i9¢ aigkSRRIES @R8IYSIS: chi vi ng supporting data for
custonmer audit trail; creating reports; and purchasing
spares to cover shortfalls according to said reports.

1. Thiee diata cldapdy pocpsodesa dupplychaiprdfyclain®ion fidther including
claim9, further including the steps of: extracting

the stepg§idf data from sai d source systems; executing

conveé%@oiggﬂgﬁémg tﬁ,ni%gﬁ@.commn format for data

cl eani revi éw ng said 'high driver and error
r eporiteviewlitg saltespiaes aohlysis uging repassand web dews] and

hai f ¢lai o f h i ncl udi h fo, .
ext r ARNENG L SHrkr oVl a8 IR QPO deraBgndesane, strategic
model Mpta! 8oGlcBNBRteEm ARBdrRAUHE C8nd YonfiRbAisSHroRt 884 %éraé%%ig inventory

i nventory optimzation nodel, and exporting sai

optimizatiom readel tota datagepositrgnt ory opti ni zati on nodel to
said reports for said spares analysis. 12. The data
cl eani ng process for a supply chain of claim?9,

81t Ehe idatd ¢ibianthd procetsior afsuppipPERRInNEF diaveat Blinher including
optim zation; review ng said spares anal ysis using
the stepg @t s and web views; and exporting said stock |evel

and r el fenq POARL sfo%ﬁowdéﬁ' OB3id % éﬂfe‘?g' 8in"l§)d@| an inventory
i nputs,” source system infornation, and confents Trom
manageaiehtsystanegared i nvent ory
updating said inventory management system for said stock level and said

reorder points to an inventory management data warehouse for asset management.

14. A data cleaning system, comprising:

data formatting utilities, wherein said data formatting utilities are used to
validate data downloaded from at least two source systems;

data cleaning utilities, wherein said data cleaning utilities are used to clean
said data;

a normalized data cleaning repository, wherein said normalized data
cleaning repository receives said formatted and cleansed data;

source prioritization utilities, wherein said source prioritization utilities are
used to select the priority of said at least two source systems;

a clean database, wherein said clean database combines said cleansed
and prioritized data, and wherein said clean database is a single source of item data
containing the best value and unique data identifiers for each data element;
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optim zation nodel to a data repository. 13. The data
cl eaning process for a supply chain of claim9,
wo moobhe3707 ncl udi ng the steps of: exporting sai BCHUSZKG/014553

| evel and said reorder points to an inventory

n‘anaqﬁ”g 1 E“! . L.N . - y

nanagene%tre%;e:rﬁ em Tf'lgilrrégéali% é'b oC léf’dergs& %gﬁgatn;%%i lg"mes are used to
create madrrdaintginiandtress-eefarericeviestiveey saichagiguerdata ddemtifiers; and

war ehou for asset mpnagenent, 14. A data c] eanin .

oyt ot Uata ARaTEIG Gse L IaN R ibeicty Said AR Sleanebiigs interace
nable3% Gs8Ab dAtaBAlidisbriibhld bags are used to validate
© dat a omﬁﬁ%aded Pron1at1%$é§§tmo source systens; data

cleaning utilities, wherein said data cl eaning

utilities are used to clean said data; a normalized

data cleaning repository, wherein said nornalized data

¢heanimhg HaRPTIdaMing 'sYSRInY s 8Riid fiar hHadedmdrising an extract,

cl eansed data; source prioritization utilities )
transfoferasich logsl Wokowhewim saist iexiragt iteansienm, anddoag toalsewdracts said

data frbfh, SCCAY bWl GicbisRlem; fofionfiNaid Bt BB mmon forma
for date efdxning, awl Idads eaiisttaamd J2id datd cleedingayatenand

wherein said clean database is a single source of item
data contai ning the best val ue and uni que data

hgentiflb g{aﬁmﬁﬁénﬁg@g@% IS 'i‘§  ThO%T ERHEHEREE tgarngform, and

utilitie ere cross-reference utilities
load tand ésl used do daad sailddatai frdrai said claars databibse déntoea ietwadenequired for
id uni gue, dat 3Pi dentifiers: and a data cl eani ng user

data S?ﬁ?@rsf soirIpdpQisUging §aidfafeani ng user interface

enabl es a user to update said clean data base. 15. The
data cleaning systemof claim 14, further conprising _
anh. exThadiata olegning systean of ozim i dowhevgiarssich clegingdatabase is a

masteFEbI el s e A BB Syt ane, v ans or e sai d

data to a comon format for data cl eaning, and | oads

said data into said data cl eaning system 16. The data )
dBeanThe data: dasmingcsysiomisl claier din fudher eamphsing standardized

data cﬁa@ﬁ&ﬁ%%@ghﬁégﬁ é%ﬁ&lts,!\ﬁhé’t%ﬁﬁjﬁéﬂ r]epaﬂs mfg%%?%arted from said

ard ¢ ase ’into a rormat requi
data coatbinezyint said mastbrdablevefrdata etdmentsi angl saurdeslat a. 17.
The data cl eaning system of claim 14, wherein said
cl ean database is a

19. The data cleaning system of claim 14, wherein said data cleaning utilities
are used io ensure validity of data loaded from said source systems into said data
cleaning format.

20. The data cleaning system of claim 14, wherein said source prioritization
utilities maintain a historical record of previous prioritizations.

21. The data cleaning system of claim 14, wherein said master table of data
elements and sources maintains traceability to the source of each data element.

22. The data cleaning system of claim 14, wherein said data cleaning system
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master table of data el ements and sources. 18. The
data cl eaning systemof claim 17, further conprising
wgebt@wdas7di zed dat a cl eani ng and nanagenent repPCT/FS$2006/014553
wherein said reports may be created from said data
ei d
roceivES el 6M i BFIASTRAS SpulehiBinst @hfrch SHENg Fbaning system
prOVld%@p.SIﬁthﬁ; nlormalaedl aaduoieynﬂed datads saic da@dystems and software

re I|d|t of da | oaded, from sai d sourc
toots, E0T Wit Soetmiviitate 2Ry FEARED System withaulupdating said
sourcg:ﬂ-,m@m@g system of claim 14, wherein said source

pr|0r|t|zat|on utilities maintain a historical record
of previous prioritizations. 2 1. The data cleaning

252! T8 ol o BTG B2 Bl BB S8 s suppy

chain siftware. of each data el ement. 22. The data cl eani ng
system of claim 14, wherein said data cl eaning
systenrecei ves data fromsaid at Ieast two source
ste r OV
?gny gtﬁeenqmgnd;%érbéﬁg %&%ﬁ%’c% eanséd %{egﬁ]ts%@gagfdsgtsgem is an
invent@ysnenagemdnisxyfst@nare tool s, and wherein a user
updat e said data cl eaning system w t hout updati ng said
source systens. 23. The data cleaning systemof claim
22, wherein said software tool is supply chain
software. 24. The data cl eaning system of claim 22,
wherein said data systemis an inventory managenent
system
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