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METHODS, SYSTEMS, AND COVPUTER | NTEGRATED PROGRAM
PRODUCTS FOR SUPPLY CHAI N MANAGEMENT CROSS REFERENCE
w0 RBEATIED APPLI CATI ONS Thi s application cl ai PET/URB®06/045232
priority of U S. Provisional Patent Application Nunber
60/ 740, 356 entitled "Processes For Managi ng A Supply
Chai n Busi ness For Equi pnent Mi ntenance" filed
Novenber 29, 2005 which is herein incorporated herein
by ref er e METHBRSKSERSUERISOANIHEOMPERIR OINTEGR ATEES ent

i nventi 3 t U ' [

comput e RGP SBLErR It SORBHB ALy R RERNIET

nmet hods that facilitate equi pnent mai ntenance for one

or nore customers and, nore particularly, relates to
CROBE REGERENSENTO REI2A THID 2\ PPESCATI@XS r eadabl e nedi uns,

and integrated systens of systens for supply chain

sof tware.t o nage.i.nvent or.i es af ts. used to _—

mai nt aiﬁﬁuse%ﬁ?iﬁg% (Sl %Eer Bﬁ?nt?'d)?r%g%réwﬂ%ﬂg?ﬁﬂg Application Number
60/748\35p O eititleds t“BrocgQ¥e I'Fuire Managielg CAMSappivalChaft iBusBess For Equipment

. outsource support_for equipment. This provides vendors

Mainfgnagee aflf?fié\iq%lb?re?% ARy Whlﬁﬁ isyherein Bicgrnomteddientin by refprence.

very equi pnent that they build. Such opportunities
BACKGRIOWeD Ry THERVENBOsed Logistics (PBL), Life Cycle

Cust oner Support (LCCS), - and Programred Depot

Mai nt enance (PDM) progranms for managi ng the supply

chain f@? PHSFHIBYSHIAY SeRiribhishates RGRPLY ChAiveusingss @miputer program
produeBfnd byt RmSREd HENGal MRt AR e AR EinRer? Bffvcrie for one or more
custorgls sl ngporenpasiculkBly, r¢l@eSto methoRHopfiggatioms, cdrgputer-readable mediums,

1 T —

maintainriqoipmeanst in order to nmanage healthy PBL, LCCS, and
PDM prograns, and manage the mai nt enance of equi prent,

i ncl udiin re parts.and repair services, throyghout .
the |1 POy o gpBRise LGt kot oitie greieaiagmg and Comercial enite

outso®ed sipdirelor @qiialend THRMYviAEALEhIBRT Witk @ ROMMbRESppdrtunity to bid to
busi ness requirenents and those of its custoners; and

maintgn@e afey CORIPRgHT S dhayuSrild s SSuch prppgusities éneddgnPerformance Based
LogisH&Y epine iiﬁotyﬁ@r@u%&nﬁrﬁfﬁ%ﬁ' @%)%(?P%é}%ﬁﬁﬁ ép%? Maintenance
may not” i ntegfate the supply chal n’service provider s
(PDMa tbgrarss orpranbginmthy suierla clajs fa mmintainagquipmesnt or i es
of spare parts by tracking managenment netrics to

Known Commercial Off the Shelf (COTS) software typically meets some, but not all,

business requirements for successfully managing these PBL, LCCS, and PDM programs. For
example, such COTS software may not necessarily maximize the availability of critical equipment at
minimum cost in order to manage healthy PBL, LCCS, and PDM programs, and manage the
maintenance of equipment, including spare parts and repair services, throughout the lifecycle of the
equipment; integrate and configure to meet a supply chain service provider’s business requirements
and those of its customers; and generate configurable business reports and custom developed

software extensions.
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nmonitor the health of the supply chain, mnimze the
lifecycle cost of supporting the equipnent, for
We@x@mob4s49 managi ng categori es of parts, such aBCT/US2006/045232
consunabl es, obsol ete parts, nechanical parts,
el ectrical parts, depot mai ntenance, equi pnment being
phased out, equi pnment bei ng deployed for the first
tinme, and deployable spares packages for field use
away f Pesin CHES prograrapasamangot mmtate:)ﬂne stpplg ahain yervwe provider’s and

t nles have. speci al ions for
custof 1 0es B O & i) G SRS R pE R i leBieg Hhent metrics to
monitfuothahsalthaof thé supipty ehain)elibigdteoths 1iezkéld Godt OF SlippeRtsng the equipment, for
Known su chai n software sol uti on vendors have wel ?
example, é‘%p g%?gme% 6 DREs Bishi i squaymnahicse PeISte gragiskmechanical parts,

electrlbﬁ\ﬁ%kﬁ dep6t ﬁl@iﬁf@ﬂ@tﬂ:ed&i’m}?rﬂm@ @¥m %Ied %ﬁf‘ %q&ggl@ﬁt bethg deployed for the

maintain the optimzed 1evels
first tipagi #ndadeplomaplel spagesi packages for égkbuse dwdﬁframabemaiﬁlmtmg location.
simul ation vendors have developed Monte Carl o nodel s
whi ch b a g ] ..
vent ey OB Spmbaf PonBUAlcl B bR HE S sl g determining
inventgxyd stogking ée\plsameidreotﬂmvmmm Iﬁ(doslﬁgleforsrmaltlpket dteckling locations. Known
suopl sof tware have tmar ? Xﬂeﬂ det rmne
oot R 3 B solfif WRiFs dive 9 C o ioged s for ophimizing inventory

stock REEI8} performingailyab-dap asseomﬁmgeméﬁﬂ ohmbiGin i toptimiRl ISR over time,
of events. Consultin onpani es integrate software

and maigraiging fatadn awﬁgr@qe% databaspd é‘%l@wwl fiory yradgrsdisae developed Monte
Carlo RRAER \ﬂﬁchs%pﬂe&[l&g‘zsgrby’ @\Bﬁﬁﬁ W& of ﬁ%n‘i&? s{&éﬁhg Hecisions in a

case, Individ art ment nctl ns ar
dynamig mmldt beforteadridens chre pdhciedf dﬁmlilm sendoss nﬁlstatlalcab dnalyms software have

| bucket di | ] cation of
So‘ftwa&{?ﬁ i Jriﬁ:“(:)I wlsnlles?’en%t?tésém% ‘5‘\%@%’}}9%@ coé%gon’aﬁ??a i Rinomial, or
nonnal)fwh/lclsbést fitstaystieAtnoficnsr@nt @6ﬁ/suﬁﬁfg@8ﬁlp&ﬁ9§ﬁﬁd§ﬁ{ﬁé Software solutions from

i zati ons nd customers. In addition,
multipfe WRAOTS e t%*h&lpﬂﬁ il SHPRIB AT Kerdase wel |
devel oped sol utions which integrate only the

st r at egbwevet,as teO@picall dAYE MHdPViturABRARIERR funcBRE H&LEnpartmentalized
repository functlons The use of sinulation to reduce

d ipfospatign i mupigned: fie individuel Bpckets”i noadingrtp asnpliopips of effort,
t b |
“‘C"“S.REJ“S%?&?%f@eHa’t‘?ﬁtﬂg% bt NS Bt VRRAES info pyoBBhy Bhoss deparments,
organigatiops, yendwas,and endomers. O hdstigorh i{n@vmwp@m}mdl gotution vendors have well
serv ar ts

develohSt RAdl Pub TuERy P B Sl G, SBuaBRey S, and dat
repositosy) fdnetaﬂﬁ tTheat bhvein@ilakhfte re®8iRE Cisk H§ lﬂz@ﬁfy&‘ﬁgeﬂhe Felulté BE 8n inventory

managers are attenpting.to re-o timze the
analysHj{eﬁge lggmg{mlflg do ggyr@azﬁ H@lcagy iy ot ancigtegral deafusel @€ thegpreduct lines of

today’$ §uppBRARin Jehor¢hen "what if anal yses are restricted to
overnight runs, resulting in a day

Others have attempted to re-optimize the entire network of service parts when doing
tactical analysis on a day-to-day basis. This (a) leads to software performance issues when multiple
asset managers are attempting to re-optimize the networks at the same time, or (b) leads to
reductions in capability when “what if” analyses are restricted to overnight runs, resulting in a day

wait before receiving results.
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wai t before receiving results. Known supply chain
sol utions use data repositories to duplicate the
WO pdog0eEE9 on required to manage assets, hi  or dBCT/US2006/045232
interact with external systens, asset nmanagers
typically Iog onto these systens and cut and paste
data. Al so, known supply chain solutions provide sone,
but not all, conponents required to successfully
manage Kanowoppipplyctlwim sblutiomsaiiset datamemsjpanidssto ydicaweths information
. now their future process,ahead.of tinme t .
requiffiit mSIRKE {oREHeT, i SiOPL® LB Wi S0t Gy anteb menpanes opically log
onto thesmdystets P eessnd BilekhatDERER) BbwaNupbly Tdikin! WAL BPvide some, but
hi one aspect, ,a conputer_ program product for managi ng
not all, Coppeyetth Apqrissd ott?e%‘écc?séf'-\%ﬂi WEREE & UPplteshiain Jor maintenance parts.
CustdMe? bftS0knol SeuOfRME HroREL HAM R REHES dGEHRRE $Bfctftools, from which
conmput er - r eadabl e storage medi um havi ng
vendare epafle thecoppietd mogasegr am code embodi ed in the medi um
The conput erreadabl e program code conprises a first

BR@%&WQ%F&%WENﬁwHW ng and capturing data

0 one or nore sets of equi pnent mai nt enance
requi renents, a second executable portion for
provi dilngneagspests a comphter prygedpi piodiie oo managihgia alpitly cidin process to

. inventory. mana nt,, supply chain nman ment ., and
maintgll Sl ohe {8 DRIRRE T e obBRuler b Skrein HEPORT Bpmbrisss  spgrputer-readable
storagef médiemihdeing icbinpatenrddabdppiopeh cle @mbadiediifi the medium. The computer-
execut abl e portion for_receiving the preprocessed data
readaple RPEHE fder SamRrpene Bishexecatablnaortigh dor iqeplifsing and capturing data
relev@X €6 BhA8! BoROdetd §Medufmdnp hﬁﬂﬁﬁﬁh&@reﬁ%‘i‘ferﬁéﬁs{,’ AEES R ecutable portion
data into a solutioh to the one or re sets o
for prxyidiggraeessio e papabiditice @fii a phieality of Linventwy heanagempewnt supply chain
[ ed et . for nagi ng. a.suppl . -
mena Grf AP LR R iR el O P Pl ¥ e, idemtind ane
capturedtdatzgl acthind ek atmbler mriick lftg recelindfg drSsreprotedsed data from tl}]le plurality of
aopicifian, PR £ b eI CRaPE gorgrieE g 6 e A ereR nto o sluton to
the orBUR Blofe SRPdMeqiRRARAEABIRtenafRde RiIBARNT MRI Nt enance
applications, utilizing the BRC nodule to identify and
capturﬁhdata that is relevant to a set of equi pnment )
mai nt e ARERSIASBE e ArsATIBULeR implomarfed Hrethefe FAri aRegingng supply chain
SR} Haffhibl AgBiphRat e al i PLdriisl i -
procér ecei \? i ng, %I‘qu m {1 he E%VC,}H’ea sg?{euﬁegﬁﬁ t %dn?;ﬁésbggﬁq%ﬁggta business rule
configygitione@ditoemoddeitharpavides herswdtoothe amapabilitéayr aft 2 phurdity of inventory

mana%e@ﬁa%%@%}fgﬁxle%&%&p%anmg&%e{n%g taipgﬁga'tions, utilizing the

BRC module to identify and capture data that is relevant to a set of equipment maintenance

-

requirements, applying the identified and captured data to the plurality of applications, and
receiving, from the BRC, a solution to the equipment maintenance requirements, based on an

integration of the capabilities of the plurality of applications.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a process for maintaining equipment using spare parts.
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FIG 1 illustrates a process for maintaining equipnment
using spare parts.FIG 2 is a schematic diagramof a
WG applog4sehai n managenent busi ness event fl ow. PCTAISBI06/045232
illustrates an integrated and col | aborative supply
chai n managenent busi ness process. FIG 4 is a
schematic diagramillustrating various conponents of a
net wor ked operating environnent utilized in the supply
chai n Haysreessherhaiici diagam of o sgpdy dfairFn@agBmeri tBsingss event flow.
illustrates conputing systemarchitecture for a
|quIS Iuthr%Z?(reg Hlﬁ?strgtgm% Igﬁég%t&g o e(fn g(%ﬁr/agﬁraﬁ n%s{ﬁ)lp 5 cha1[:nI I%anagement business
procespeci fical ly appl ications residing on nmass storage
device, for enabling an supply chain integrated

Pl oo paFPormisae ishrsmisgPagedt SLEspeRarhe pctsgeens of o networked

operalip BhAichnREtMtITRNIN tBE s@pBedttin fhfageBehtDusins PEdcess of FIG. 3.
diagramillustrating suppl y chain software functions.

FI G gﬁtlhl flrates an o rational flow performnmed

duri ng %Sﬁf&geawowpa &Y S{fHL ATBItRFNTR gf%a bp#igpsgtieg configuration
servel &o e a supply chain for maintaining equi pnent or

assets. FIG 10 illustrates an operational flow

performed during the transition after winnin

pr opos&lGandlustpies & comrpEtcYS§MEaRitreWEn tspmfg icplly appligations residing
03 BloPhek Qb viBRILB! BBk 1
onm ustg%at‘éls an oSer t gﬁw%ﬁ%ﬁv‘v“%é ﬁeograél@%du&
sust ai ni ng o&gr ati ons when managi ng a supply chal n
pr oces $1G o7 illsirsiesnimoprgational fove performed 98 etasagiMET AlprDchain process
E | NVENTI ON As described briefly
tomag oveaﬁéﬁgﬁ&gﬁa@% § of the present invention provide
met hods, systens, configurations, and
conput FlGr&ia daibbak divptlaro mlhlsfr@tﬁngmpplgichg}'naoﬁwmp fynotibuas. n
process to maintain equi pnment for a customer. In the

fol | owgpg Q?ﬁLgkrlat%Q alg%%grﬁl{l?ﬁa;l Udw %erégrnip? ﬁes a¥h% %ﬁg(%ﬁtgrocess when

acconpanying draw n orm

biddinghorgiromrsimgs b managdeya mpyly@hmnlfbmﬁmatmwmna‘nt Or assets.
enbodi ments or exanpl es. These illustrative

enbodi ts,. be conb ot her. e

TP e B TS off P e oL A Pe g ds ey Palgh after winning a
propodglpaidt befgref doniméretgSbandgemendoss & AREpIPfchhidefoP BSifAing equipment or

i nvention. The follow ng detail ed escrlptlon is,

asset$ heref ore, not to be taken

FIG. 11 illustrates an operational flow performed during sustaining operations when

managing a supply chain process for maintaining equipment or assets.
DETAILED DESCRIPTION OF THE INVENTION

As described briefly above, embodiments of the present invention provide methods,
systems, configurations, and computer-readable mediums for managing a supply chain process to
maintain equipment for a customer. In the following detailed description, references are made to

accompanying drawings that form a part hereof, and in which are shown by way of illustration

]
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inalimting sense, and the scope of the present
invention is defined by the appended clains and their
weowrvedsent s. Enbodi nents of the present i nvenP¢DIS2006/045232

represent innovative business process nodel s that

seanm essly link data cl eaning or preparation

techni ques, statistical demand forecasting al gorithns,

optim zation algorithnms for consumabl e and repairable

specifixaetbodigients| et examytlesc hrilessy yilustativei elbedimesnts meay be agoanbined, other

act] cal .asset nagenent, tool s for,_day:to-d . -
el 57 ba TSR ARSNGB g fom o s
and s¢OpB B EheGlise A eridh N TR 861 RAvisd pthiledadeadripsion 3¢ therefere, not to be taken
. parts, reduce_inventqory costs, and maxinize the )
in a lgyEng sense agl e seapetof e PISSRIE EnEQn BeftefigediPy the apperged claims and
1hdr&ﬁh&ﬁ£ﬁrate revenue. Enbodi ments of the present

Invention represent an enterprise level solution to

managi ng equi pment on a gl obal basis. Service parts

are maEmbadimedtsanf thy pressnd invenidgrniepreset froyatineplaimesigprocess models

ey exity. of (o t : :

. YRR T o o SRR MRS liflr gomapa forcsing
algorichamse bptimizatdod fleoréthins facanswrmblevmdiiepaisabicpaptspsiinsibatidn technology for

.. through disciplined processes and intgegrated use .of .
risk Ssg Ry S1h e B TOOTERENT GBI T Lo EpLaapyg| | hese business
proceSPMABES tsh@ sl aRAfeCcRionRd Uh@h®Rdnce Is0FpIY CHhBihs S fbaviee Tparts, reduce

parts and repair services, throughout the |ifecycle o

inventoge cesiy iapdrmerimiage Heravaidabilify of icriiea) sygeay i pesform a mission or generate
revents, @%Jdiirﬁ%@ Bfth%gﬂés@ Alendd (}Ge]?%&ﬁpaﬁ) Bhtéris RREY {olution to managing
e supp s, shi

across multip iers, us ppers,
equipmantedoaiglelsal basisl Saxvia¢ partsere mamntdickd ai diffarent mepairgrenters depending upon
Addli t.j onal | v, synchr oni lon.and acgess.to.tine .
the ey SRR PR GHBIC ALY Ch e JaOeE TETePiauP & e B iffpront owners
in difft&dt 0EatiofR ARASE SaccdBPREYd B Si@Ndisciplitbd yR6seséesYand integrated use of
protocols, optimzatjon of inventory stock |levels (to
formegkysindapsrdent saftwagg wlEonBarts fromin stock inventory at
m ni mum cost, or maxim ze availability of a fleet of
oper at iSp&tifuly PiBitoe Me Mhitcihinbew? StlipAeht) e luthild JpBteharts and repair
stocki ng | ocafions,” and mai ntenance of the optim ze .
Sel’Viqeé\)lbtoslggiv’é ithe Jifesyde ef preorauinment. RRiERiZe fp HEsayle cosiof supporting the

: Wi ' ' | 1.k d | ik
cou RISl Sl B TR SERRGS SR Lier, yarconses o
maintpmesewbrldwide riré omnaged. t Wdditiohalét, rsan¢hvenization anidnapcess to time critical
inf envi ronpent wi| | qg Pescr%bed. Jhe f% ures .and thg d ¢

OrR PO AL SEHHRICAPREHE SHEEHSt SRERRT deBisy Syyigps, and security
proto@) S pimiSHRIDE " dfPiveto9f stacks Wiveis blke neRiridé ifliUrate of parts from in stock
] environment in which to practice enbodi pents, ofthe .
invenfoyre SePHNIMHPCGSt, Oh maxiize syaileRifiPideldeet PhepP#ingequprenpat minimum

cost) GV AR s@¥kin® NodaRbRY Rl ShiRERHEATE the optimized levels over time are
provided.

Referring now to the drawings, in which like numerals represent like elements
through the several figures, aspects of the present invention and the illustrative operating
environment will be described. The figures and the following discussion are intended to provide a

brief, general description of a suitable computing environment in which to practice embodiments of

5
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nodul es that execute in conjunction with a BIGOS
program that executes on a personal or server
w@ompaeesn? Those skilled in the art will recogPCwES100e045232
such nodul es may al so be inplenented in conbination
wi th ot her program nodul es. Generally, program nodul es
i ncl ude routines, prograns, configurations,
conmponents, data structures, and other types of
the pesentdnvendent e fpkowiog mepaiptibn id ar theggekerabeoriteplofiitagrated program
articul ar abstract. dat.g t . _Moreover, those
modieh; iyt efeftie o gorigerign Prit,p DS pep@ram et SireH 5. RRgsonsl or server
complRy. TBodRr &ailddGe dhavad ikt M (s6¢h MY&I18may also be implemented in
configurations, including hand-held devices,
combypzfion Fith OHeE prog@m medles. ni cr opr ocessor - based or
progranmabl e consuner el ectronics, mniconputers,
mai Nf I GeReAMTRH RS modRfs itfudel b RineS Y for B Wofi g TR
al so be practicé% iﬁldisgribuféd g%ﬁgﬁ@?ng’ fiftgf8tons, components,
data sippeiuresn archeibenfypeseof wisikairesr thatpparfoomrpadidoler teshe e implement particular
1.Qg L ces aly.. . | pnked through a
obstrdtl QA IR, MR RET bt SR P S v gt iy modies may be
practiestl with rothen tcomputeq s gstanirochfi gagativhy, ibeludiag abedhdld deditds, multiprocessor
; | ocal and rengte menory storage devices. Referring now
Systetpiyy TRCIEPropessgribspd PéPT"@%%‘I“P fle RPRSUmEY Plgeliuitse BiRpIEppLers, mainframe
comp@AS I ind e thealik& q U ISREE HhodBdsNWBRARSE B PeLeeed Q- distributed computing
. Organi zations operate equi prent 101 to generate
envirgnaReatp whese taks prsr performied diy oRMOEheroesgsing demicemthet atedliriked through a
mrduERAibnst rage. ' My res to fix
comnfifRAons; rRO% 1152 YRLBLELEINIE AORERER hbeted pidyles may be
locatefliix bothdodatjendoemnte. méfhery keragerdediescr i bed processes and
conmput er program capabilities anal yze spare parts to

maxi m e iJability of eqgui t to.facillitat. .
oper at ?gfgﬁg}? g&?oé\?/egftd’ pfds%} BPE: %{% Mo & .lﬁu§ apd ‘%ﬁiﬁl describes an
equipmest mpaiotehaed pideeauo. OpuiRdtions bpérate AgipniehG1012to generate revenue or
o I 1lustrat a schemati c di agram of a sugﬁgy chain _
pertorgh, f THE I The rapipaieat gygidie inreRpitopperas- NENSEYTSPesRpre parts to fix
the eqafpridh€ 162U TREBHUre Ipdrt 1ol B i i
g L TR e i MRS ik to e RYBHAL P ein described
Drocessp agrh cQMpYon progiaat eapebibises pealyze2ard partsriepamanhiehe availability of

. - .al i ¥ ' ich are .
caur e T8 PLULAL oAb LB B et
supply chafil 83.6. Data preparati on may include cl eaning,
consol idating, and/or correlating the data for use.

Next t ata.is forwarded..to a demand for.ecastin .
model - 55 2 et oo S8 o SCRRY PR Feesgipat business event
flow 290N & edecsmisodirhedit) 5 theCetfuiphedig RbpbRKRACHS | the DP&ations data 202 is retrieved

recasfin t hodal o IS,
by or £e8 into a data r porgﬁory 203. T%%:/ data in the data repository 203 is prepared for use among a

plurality of applications which are further described below and illustrated, for example, in FIG. 6.

Data preparation may include cleaning, consolidating, and/or correlating the data for use.

Next the data is forwarded to a demand forecasting model 204. Here the demand
forecasting application generates a statistical demand forecast. The forecasting methodology is
selected from a forecasting method library based on a profile of the characteristics of the statistical

demand forecast experienced by the associated customer.
6
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selected froma forecasting nethod library based on a
profile of the characteristics of the statistical
walewwanetsior ecast experi enced by the associ at edPCT/US2006/045232
customer. Next, the demand forecast and associ ated data
are forwarded to a strategic inventory optim zation
nodel 205. The strategic inventory optim zati on nodel
205 utilizes the average nunber of annual backorders
f rom siNeat ¢ denygind Hadecashamhissocjatepdataamaviveadeidel stiaeegic inventory

. . ety stock for .the "part-at-a-ting" ctj cal
optirdEiof 5ocBF o5 B St svebiopl SpliitrtSh gL DEGHAEE the average
numbst vfireghiCbathetdbrs I85m stratdsic alldbwl ﬁNQntM@ﬁéﬂtMm%t%)87moc\il% 10 set the safety

|1 C

%uartqu ,,in synch with the tactical nodel

stockHgr tag - Derka- s’ castiel ptimiaBap grastel 45al e dsensrihe theoretical strategic
del 25D BPRANY Purd NGrlY YRRy O %ﬂh ic4l: ich i i

e est ock, V\:hISI_C his ch g@%ﬁ?%\?}%ﬁ%@y&he d (}L:Qé%%%%@%’ E)thh is run daily

to comyest evertpit iynbalanchsrin nedporiss tolthbivagatica f theaealivWdrkl eSaey stock, which is

he, saf ety .stock determ ned usip n _expect ed
excesQBHURER, KNP PRGN 3RS 6 S R ERREEHES: berween the
safetyt steckaletesmined lusivi las eRpeRd @Rt nGnBarof Qdarddry sto&Q@Vel formula and the
.. The WIlson E nodel , devel

. | eyvel fornul|a € oped
Clasmgalt‘\ Qﬁi@n%‘@@og}c Qgiea I%‘_ﬁntftﬁa(ﬁoﬂi Stcktlevat foraydy. ?[h%l&%b_@n EOQ model,
devel@Rdn 1R 108WsOksti@heshiti WiRS sWak GveVRacHt 968d, |‘+ ?ﬁf}r %)x#i%s which was

away. The Wlson EQ) nodel assumes no varia
placed)a deaddtimeravay.ndhe HilsonyEQQouédel essunles nolvasighifityesf demyand. This new

Ly AL e r_shorta f th A 1 E
safety AR oL BHE Ll Fr 8 ook M PGPS T thopoeh LS R 0Q model s
safetyestdcke Safesstbckvimap thered@abe \ither [pesiaive 6r gaii ) badhuse during an inventory

._lnventory o Iintzaﬁion, one,may intentionally run out =
optimptign, one mayeinigaienally Jip 05t GhEopFIResIYe, dPY cfoBimeBeyts. A disciplined
sparesSiadding PR6LRkd B Distd RLRHRIaldBzeURE thvehody) GRERLMASrOOEs for maintenance

i nventory optim zation process for raintenance spares.
Sparesaddi ti onal |y, a graphical representation of stock
level is utilized over tine to convey the inpact of
I nvent i /C .Sl | e . sat--actl e .
tact] oo MBRINEY gRPELRSRSsenliioREr S8R keyfis Skdcover e to convey
the impagfr efs iveripiyopolivarydesisioge e rthe Ephraateh-time't eactichl einalysisviedl 207. The

r . ica r. Interface (GUJ) applicat]j .
sneph B s ol BT Ctpng i e 888 el BReap ahd Yhaphical User
Interfack (G UBL dpplica?iof ahAsthehdesatibddibelow. t hr ough t he

i ntegration of simulation technol ogy, to understand

how t he. systemw Il .respond u varying conditions. _

Thi s a‘lg}s&/vg YBPLY, thaip F‘ggﬁ%t{qnog&g;}‘a%%?ﬁf‘@. 1PgoioRgh the integration of
simuldties utdhBoloy, tth em8drsahEBow thd WERIOHH RBHHA FRE @aﬁyi%g Jonditions. This

\I%I c,g( assunes steady stead equi pment operations” 201, .
allows Igr Hek eduqtioabs dawae harssiioighe stieategiginvenpoptimization 205, which
assum@ddeddy QRad 8§fthe i %ﬁ%&%l%lﬂe;’é}gﬂbﬁgg g?c'iné? garyma&pefaﬁing tempos. In

.. scenari os are tri the su
addition, asset management policy including “what if” scenarios are trialed by the supply chain

simulation 206.

A transaction system model 208 is used for inventory management and including
provisioning and replenishment or move ordering. Once replenishment occurs the updated data is

forwarded to the data system model 203 for processing a refreshed demand forecast at demand
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simul ation 206. A transaction system nodel 208 is used
for inventory managenent and i ncl udi ng provisioning
war@7nepheni shment or nove ordering. Once repl POI/ERI0B61045232
occurs the updated data is forwarded to the data
system nodel 203 for processing a refreshed demand
forecast at denmandforecasting nodel 204. Thus, closed
| oop planning is a key capability of the supply chain
forecdytiag Awdsl J040 CARS, clédedéscp flainimpia ackepaapsbilits & tesupply chain business
mai nt ai n_equi pnent operations 201 arrive v]a
procep. ¢ Ordes %Bé‘tga{’aftﬁt“ég‘ﬁ thggltae%mlpmsmt PRergtiopeAPbagrive via Electronic

D IER&@% DB ¥ w2 %&&ﬂf | id drhs FeOmilfilled from th
. V\&rggtq%ugfg%rznlsto |ng&l he p?rs{ﬂééﬁzésl gs ma)S/ al so1 of Hom e

Wareb@lsp 1242 etpcking ther prats. €Pndery mapOalsaobe hlacady vigionder entry 210 to the Original
Equlp;f_’lgegllt {M‘%ﬁ%ac %gé@cfrrlalﬂfd%r tgé'%g g}a{%g Iﬁeadur ?r eoﬁ%fst x%a% lbe rrqlaced via a

purchasidd ty8tehih21 Ivie mh:bavf@daﬁ dﬁdfbr fepﬁﬁagenagnnmneacdedao mégaaaheesp are parts.
to repair the spare parts. Al so, as briefly descri bed

Chown’ APErSdly ¢S5 Tea thos. indblt &Y BE A o Poral, shown

in FIG& s Usb@ tlideess 8@4edogfition ik e GataveluircdRe sfiéctRelyehidhage assets varies
vari es by application, and that no one data repositor

y
by apgli¢ation. and thamoRne Shat FpPRHIFeSAciure paRasiblyoiors afl ifogation all asset
DB0 ARl aSe WP Hd &S \hw. a8 tiRe ER@‘&éndTmégrauBﬁ‘ oBRE, @R%n in FIG. 4 uses
ntegratlon no shown 1 n F es we
web tegulology agpres«mt pussﬁnunﬂgusatwaimm mftennate tustomdry ami supplier data systems
r nal data s

to an g8ef eGP0 R e AtE B, et HE B et ine the business

proces¥),of | MarigdRr adsetsst rBasritédhbolofe Alasis n@&ﬁlsil'@h@ffeséﬂﬂﬁlg systems to be
managi ng _assets. This technol ogy all ows a custoner’
incorpgrpted ntey the\supnlychaip mapagemest PRSISSLRIOFSSE Gurpped as‘f?&ﬁ‘FS?nt web interface,

vl AR USTR B TASS WUSEAAT U0 ctaf " e

maintgaange sy chieireill beadesqribed belngciﬂn@smht@@ﬁ@ an
equi pnment mai nt enance supply chain will be descri bed

bel ow MéﬂRE%Sﬂﬁgttraté C(JI:ﬂ Q‘tmg sys%%tg’cthtle c%%fa¥1@ﬁ§§00 for enabling an

conputing System ar chi t €ct Ur e oper at1ons 3
integrateelb kindh grodimbarativeg sqtmjd cnih godagdoemst business ppbgesg hiai an  illustrative

e TBR b B 5 B S 3ol 0y LD G iy may ntace e
followi@p Ffdcéﬁsts&bb,%clﬁﬁhy BOEmbaided &ithRythe BehpidRglsh®em architecture.
foll owi ng process steps, which may be enbedded wi thin

the computin architecgture. Automated |inks 302

Lo trandim %’niﬁ% 307 & trmactions) Sawee, rdétad%Qela SRS dpaycurrency, and
elimiii€ld a4 | béﬂlF sorddiate@ditn 3%&1515%@ pullld. UriE b ae 3011l di@n collected in batch

manual Thi s data 1 is often collected in

modep whery i 9t1qnhfé<pr@ differentrigiiceh isf qoblested 1% @ detatrepesifpiyed03 for analysis.
Data bl@alﬁﬁ)é ﬁ(ﬁﬂseaﬂ ifefhtie g%c@ssr YAz etn%'i's}f S 813an iﬂ{falﬂl%yrﬁfn%ers or Nato Stock

Numbers (NSNs), can be identified when the data is loaded by comparing against a master parts list.

man

:D

Most other errors do not become obvious until the strategic spares forecast is run and the high driver

parts are analyzed.

Statistical demand forecasting 305 applies a collection of statistical techniques for

high and low demand forecasting to identify the best prediction of future demand. A strategic
8
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Data cleaning 304 is an iterative process. Sone
errors, such as invalid part nunbers or Nato Stock
WOR0oe6454¢ NSNs) , can be identified when the daPer/iis2006/045232

| oaded by conparing against a master parts list. Mst
other errors do not becone obvious until the strategic
spares forecast is run and the high driver parts are
anal yzed. Statistical demand forecasting 305 applies a

inventoy bgtirhizationahiodel 406 sptimiaes the gpurestiiesntdrg eviel ghpravide hdwimum aircraft

d fore sting tq identify the best prediction of
availap{ii, g 8 pAriS (30 aed dhTvARIRONY Toigt ohicPBRIA e BeR 308, at the

minin?fHP cORt 'B@baﬁﬁ§ S(Slﬂce SBE SpdrBY §ifEtént BVAL tHafl oY 'tlﬂa% have difference
maxi mum ai rcraft avallablllty for repairable part

servicgdavel, £ ackerdeniangris| 314y dhe expected backonddsitargpra B4 ax:eaae annual number
{
o valorbAE LT G SRR 1B 056 R, MR BF FpBBURC Btk teror

Uncers#intyiin eleiend hnd Bmitbd slbmesdlmfd,getk anget $ha'B 1dme Phes expact wdon the shelf
backaor der. t ets 314 are.the annu

when B ddre e R0 05 1 iciRed b be b brfg dejepmige which parts one

is mobERIHgLon af 61 Y THk ®akkorddr tﬁr%@t‘@ 1418 HIROReart SICAY dfflctN e/ supply chain,
in demand and |linited spares budgets ensure that sone

becaupmtiensiips hahthe apsimized; Hategiesreptierecase d 02 shoael by anieapert analyst and

t {
consugéﬁﬂg a'}%]%r%igg htﬁe ﬁlaéo?xéﬁ'g {ggth:{fsféjﬁa%u{afwaﬁ at %'athﬁohsr%ﬁ%& §1?3 performed by
asset nfanagEm wh@am(msmldlrtgaﬁ()gtht vagdaties thﬂmrdabmﬂdofTMnbackorder target 314

oG R Y5 B RS b BRI 14PR o,

expert anal yst and considering all parts, will be in

concer Cowduidableh e308aarei spated E@aiateaj? feont irefifables GBI b&i&e it is not
are responding to th

b t
e P R PR S B g gt wi

repauSlﬁEsab bbﬁsﬁﬁ?abk'é‘ el yhdnRel, %@é@t YdSB@fKaré RndBE b PG 'sfb@i( and are often
tool s when cal culatlng stock levels 310. Consunabl e

spareiye: mhgbéﬂleratemb rEmelyputy there iepadepsonicasr BOTL b@@é @@ee low dollar
pars| Ay 0 E MR S SR TRUBLABENGE L BHEL VA e e 55

of paml esponepkeifoakl% of aﬁinmissamb Bq&rts IthcEl ara tHeelr'5%; of pattstrSSponmble for the

next ][35%9 zS’P \%lglﬁlf?.l aﬁ{lgﬁ,‘ lél.‘?l& \??p?,rgs[ &ﬁi&gﬁ o an g n%{ﬁ()‘; fq% g)gjgs %{)&[glble for the

remmﬁlﬁgS%ofeséHs S@rafi&ngOdits %mhﬁkﬁﬁﬁhis(}ﬂérﬁ‘l@} L @idsnBs bﬁ)bleﬁf[‘of buying only
ABC anal ysi s 308 Is performed to separate consumab

high degpapg, low &aﬂ%rspartm Beet Siedii rrée gl 1d sharting efvé@ﬁwlm e
for 80% of annual sales, B parts which ar e the 15% of
parts l'feﬁﬁoﬂﬁin@nanéeofndblﬁﬁren G0kl Hatd RE RPAKAL ?ﬁh@%s available, it is
and C parts which are the remaining 80% pa
advantagepisntoi ppage fhoth wepairpllesmiand rigals%l@tfcesmﬁcan&qoasum%bﬂqsg(whlch for
A t obl
examggg fl ngg%JnI?{yl glrr]cjl:rg g r%r%%wg? if ﬁlg » ?I%cédg%o 2 g%?r]ée { ta}\{aﬂablllty goal.
Including Lritiafiey gbele @meadtos ﬂx&rztucmjt enie raj/sbhtrrlmoxel e fidelity of the forecast, by

sparing critical items more heavily.

The unconstrained cost versus goal curve 309, or exchange curve, is used to identify
the “knee” of the availability curve for repairables, or fill rate curve for consumables, to identify the

biggest return for limited spares dollars. As the availability or fill rate goals approach 100%, cost
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If the mai ntenance indenture |evel data for repairable
parts is available, it is advantageous to spare both
w0 epaiesid es and mai nt enance significant consuPEbhUSR06/045232

(whi ch, for exanple can keep an aircraft out of
service if not replaced) together 307 to an
availability goal. Including criticality of the part
to the aircraft will also inprove the fidelity of the

increakes mammsfold. b¥his parveig a eicellewltod] tfemmasenn regplhming thy reldthmship between

uncanstrai ned,.cost versus goal cuyve 309. or exchange ..
the cosf; es’toci(glglge@fff:@ng H)é(ﬁlftf”fyypetvaé’ mkc{]ﬁ@..reslf tneg] Spares pargeg Which can be
achie®gal | abi ity curve for repairables, or fill rate curve

for consumables, to identify the biggest return for

limted spares,  dollars. As the availability or fill X

rate gBaF%a mspiissloHaniprrment i ifenttied e sralpgic srsrey model is employed

iderd s | g tpatto [ pYSIBcdtidneX PhRi 508 in a list of
o 7 100 @GBLL 87 pd OBl VIl P08 i 0 1 o
reconuindniled eticki kevelntidOyfdregpdisableandnd eockelsuels  and rprdep points 319 for

consu%rﬁ{i;%g{ I?Cs:?%cfcla](}gglgl %:‘(:iglgz,%\r/?e% époolg ej;o? C%B%the% 91%' %ég{eloped using a

strategl C spares no
modifiiatiem ol %@ dlaksgcdl d®igdrf Fednbenio WrdsraQuaritity GEOQamhalel Iowhich includes a
t , | ti . Thi . [ts |n [ fo...
safety, o BB dOrs AR PPN TR HCl s g dead i, which is based on

the ba_%&&%r { ?ktﬁe N adeSRARE oPBPARERIR por h&tiod) ABRHARBY @8ring the strategic

~The stoc evel s and reorder points Tor consunables
optimaggagoniptpe¢ssped using a nodi fication of the classical
Wl son Economc Order Quantity (EOQ nodel which

i nclud . [cRDLd ' .
e’ BoRisAuibEE-ELIE GREEYRL, AT pHPEIADR i e contof pscin
an ordesthd aomid loaleb acst @ndl ennuahhglding (cobleara etergised uPbgng pfoposal analysis,
backorders .per peri.nod term.ned during the.strateqi
the cogfraEbRaRE BB el SR ] O bts s Bl R e for scrap
loss dndt@&orkaAdd Rad tin eofpbfate pofite | ThiAfiniditl aaslysioB 1 pldawimies the spares
_an order, the annual order cost and annual hol ding
portionf theGoptrad PEFSi ned. During proposal analysis, the

contracts and pricing group will escalate costs for

out - yeahofiRf fablohesithé 8p@Aationdsiee4E lonf XistiBe pAfLrdrfs $s that the current
and rework, and add in corporate profit. This

stock poitip (thg inypriprysomshapd.plaredua-iny minis aekosdeay) davapighlycoptains the wrong
. Gf e rd | Qut: i .

mix ke BRSO R g6 AR EHOLEL ULl WA oy s 11t

gauget the required rildgivoaksppesitd ‘mns (p’hthei systemt torthe desitednstirting inventory, (2)

| us due-in, mnus backorders) jnvariabl ntai.ps_ the .
burn [ g5Hie Sleefpvas S eaepiated Birk TeislooF el iy Roving parts,
whicH 86 HiétHAV@ adtive tdemydi as Ratdid A6 R8ak W6 HiSp3all ahd(4) pdgform a multi-year
financial analysis to price the condemnation, or attrition, repairables and the consumables required
to support a spares contract, given that the customer can take credit for excess inventory until the

reorder point is reached.

Spares forecasting is an iterative process 312. If the resulting financial analysis is
above the target cost of a proposal, or higher than a customer is comfortable with, then the forecast
must be revised for a lower goal. Alternately, if the customer has additional funds available, the

goal can be increased to identify the additional spares, which will provide the maximum increase in
10
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gauge the required additional spares to "plus up" the
systemto the desired starting inventory, (2) burn
wa@loMn/0esist i ng excess assets to the reconmendeRCHUSRG/045232
| evel, (3) identify non-noving parts, which do not
have active demand, as candi dates for resale or
di sposal, and (4) performa nulti-year financial
anal ysis to price the condemmation, or attrition,
performeqgae Ifc&b:heSysaﬂmd Ehperm&simﬂﬁbﬂeeﬂlat e dztwclbami]sg,lmpimt using the results

ar es cont e t. the cust r can tak
of the’ bpagssyToregpst &y \}ﬂthf%ﬁfrm PariSy HOIOh eGP el T &Sﬁ%arg%st amount of
annudl %ﬁ@beﬁy ra?ﬂzaﬁge%mf qfaag Badell 0l ahBualBalkd, QAN RuPHR 8RS usually becomes
312. If the resultlng financi al analX5|s i's above the
self evidepleandcd sranageable disb pbpaits, may bhisglreted foramviawchislogisties, provisioning,
0 r
enginp O HECLIAAG Al ORS8RI AP e expr
who &nlsly tthe Ipai“cs,fallﬂdsftemv aivbbb| mcortelc’e prjoiak, tcad theesi nod easddnnation rates.

tq.d t he, addi ti qnal s ich Wil
Demilas 5 AP IPRS S HERRatizEn 9,0t Aoyl Ritveen a request to
utilizE4RREdeesTCaiph el iegaibBSnt ARl alMOfder @R parchhRan tép%.cbﬁeﬂop’l@ce Once time
using the results of the spares forecast by anal yzin

modifiepsions g effen\seen parecyrringrdearng @ad wanst be fagtered |aaprgérs=ttglly Miscoded
art AR m@d b@%pﬂé‘éteé ait%ualgyregﬁ% ?\?Qﬁrﬂe?ﬂloﬂ?i)&]% P@E §kecast comes in
on annual sa a natur ut o ol nt usua f

line, haemarap;le,swhén thei differences dn ahmmagbimﬂlaé sparss frof cpm:rltesatmn to the next

becorfseraay siysecigh inep Shufe aobl P8 B pifiiorP B e i e

are usually relatively apparent to the experts who
know t hbllﬂlﬂfritﬁxg an2l af ttﬁeﬂ stamgtdal edeinmdr foe@dastpBOL i wigh the reliability
| ead tines, ndenn ion. rates. nd.is o te%
deparfraenty Qne}erllm%én L}B‘tﬂ yp Se;gfv onlmﬁt%?.p 1¢ing, and on emand rates and
invenfir$ LIERBULSA REtNEBMeA Jl@é&hjfﬁé db@ 185p lbyZ&saril Bfaf aff disciplines make
support equi pnent and an order to purchase a
decisiogp Msieg ferremp ikagwn g@nfééatm fmem Alsprares anadgless, 40 the@pieé managers, to the

cost agl (s)?)t? Itﬁ?e %ﬂée%%l@(ﬁ@&%%p%??mﬁ%ﬁ% (tel?egal{m ??ﬁ“{ ?{)ﬁl@ managers reviewing high

dﬁvmmapmmﬁted It usually requires several iterations
before the forecast cones in line, for exanple, when

the di ences .in the cost. of ares fr

| or at PR BERRat b Tordc ShiRlanlol, b6 o RBREC AR AR simuation
modelil@B313 afd19ieg. e Simtlation imodeligny13addistd,dnane Iehﬁ;bdimaﬁt) So ivkderstand the

made. Cbllaboratlng 312 on the s ﬁtlS i cal % nd )
impagt 9f @ spesticpBreRAqrAcatPoR aOREAlY F“f“r’f%ﬁﬁt” ieyhe attemping to meet

a flight sGeffle. arydrale%ﬁdf&édaaﬂgpaﬁi Efinel ﬂle(maréf E%ifaﬁﬂl@;n fchieved with a given
pricing, and on demand rates and inventory levels with
spares frarecasis tiohimited Bumbess of meintainess, 06 itsyaftewlkioh dagot raadomly move from
I e C
base o lLaag %I&LH&I# 'ﬁolﬁo%ﬁi%g Sag(gsr fél?hér)m é ?Qﬁn{kﬁﬁ tf%e as@%@“éﬁ‘e supply network
for amafa gymg miksdorshae nmbﬁ;tle bawb,yeitlsmaintaifdiewho go paand ofwhift. Simulation

mod: 152: ?é‘ad mlfag;ﬁate? \{:ﬁ"e tirlglgac%lorfcéa%gl ahzta%mtl hgr rr]oabr‘t])a ?ru%on fleet availability.

Simulation modeling, when performed in sufficient detail, can provide an excellent indication of the
operational availability which will be achieved in the field with a given support concept. Simulation

modeling also allows trade-offs between different support concepts (e.g., two versus three levels of

11
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driver reports. Wile strategic inventory optimzation
306 optim zes, supply chain sinulation nodeling 313
waparpesss? Sinmul ation nodeling 313 is used, i NPOMES2006/045232
enbodi nent, to understand the inpact of a specific
spares forecast upon an operational fleet of aircraft
which are attenpting to neet a flight schedul e.
Strategic forecasting wll estimate the fleet
mainiepanaeh#d peipteaaiee debielesyetsh latersl V@mf@ménp@@, ooexmediing) to be evaluated.

N R e TG

do not i mul ati on
nodel i ng adds in the inmpact of random f ai I ures upon
t he Su@ﬂcy approwst &y fhercoghizamt aset frlayagees 3ti7s sheanackatvels recommended

ﬂl@’%ﬁ a{te%lcs ﬁ {y Sé\fllt ! tg(%} ﬁé@ e oagé\c’ﬂ o%tg gtp?cj ?ﬂ rr]?cﬁigcutlon and inventory
manalgématttsyﬂém GannThiglsysieth nPRaged repaRled@.a stRRNevell QﬁS/mg anew part when
.avai ablllt,l%glé Si mul ati on nodeli ng vvhenagerforms I'n
one i§ Gppqegingtly Thersinck leveh dallsy and anAEeS egpsmaBles 1 achlacktlesh and reorder
pomtof)laélhg aﬁ%ﬁfe@t\ﬂﬁﬂ %ltocﬁ\fﬁlsl B! delod Ml b édlntgﬁ f‘fe%{d%}’ ﬁgan‘uty which
he field wth a given support concep I mu
replemlstoﬁ]gt%ﬂhgétodt legods trade-of fs between different
support concepts (e.g., two versus three Ievels
?E gﬁlsper @@dfﬂfﬁ%lcm?cg}? s%?bﬂé;tgdelgg?& al'ﬂ%l' agsle ishatga ufgtev uate parts one at a
time. SAntattatal ewalysidislisng]ly indicetedthyat erigiger Btt'r e:@sh istogk ous sBdden surge in

ative DProcgss. approved by .the cogni za . .
demall FoF AL e i B CRBIRRE gl oL BB M, inventory) which
bring$ Bepesificaia@@b thelaidee RlaRigér9Rkddoaat i on 306 are | oaded

into the order execution and inventory management
19. This s em rrana%es repairables to a stock

syste
| evel ng‘ﬁ)"i’tﬁ]gaséetn\Q peuneRalohd 1552 elleaidom et conpggient web screens
whlclﬁl‘jﬁdi%é the€ ¥ behdehShe RENER H@cgf%%l(b? rdét‘dﬁ%? s 1] Bea %trgﬁd%ltory, the real
eve and reorder point,” placing an order en st
time inxenterytlevedy atifferant svstomsp retait alpbB ating whalesdosteking locations, and the

o AL B LI SIER BFSE 1 AR 1Sl iy o e

statusrd pageors otder. cmaliditibe, they ¢atlectaafigiratior inflemakord ﬁ@ﬁlirﬁlﬁhple sources to
.1 .angl ysi s i syal ly indicated by a trigger 315
U B e O B BB S e o e

configi@ationf rom t he fl eet requesting additional stock from
CEM i nventory) whi ch brings a specific part to the
asset gg& s attention. The total asset visibility
web poffgrt @1@“1 t©o HGURE % sehemaic deagromnilesigtingaspects of a networked

operafifg &/MSMBACAD0 kihﬁhg&ﬁntaﬂﬁl&%ﬁtl&e%fmﬁn&ﬁ%f %15@&1@13% 3 be described.

| evel of detail data 1n the data repository,
As shpwa in FlGrg, ihevetwerked envinohmenit400iin¢ledes mtbusimsssontes configuration (BRC)

’ servel{ Aﬁ)(elaﬂhth 1?191%@%091312& %Olllt%gr%lucem o &1“'469 Iﬂc %ﬁ& server ﬂﬂ is accessible to

personal computer (PC) 406 and/or a workstation 407 via a network 410, such as the Internet or an
intranet. The networked environment 400 also includes an inventory and warehouse management
system 403, a supplier database 404 for updating and receiving data associated with supply chain
suppliers, a configuration database 405, a customer database 409 to monitor and update data

associated with customers, and internal data storage 408,

12
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progress of repairable parts through the repair

process. The TAV screens also allow visibility to the
wGar@avmetsed parts on order. In addition, they cPCT/E881006/045232

configuration information fromnultiple sources to

identify alternate and substitute parts, and ensure

that the asset manager is always ordering the |atest

configuration. Referring nowto FIGURE 4, a schematic

di agr aOutipht ofsthe BRGgerespiOd trsayoderee asdhpwis kethe spepliat datgbase 404, the

envi ronnment 40 tilized in an illustrativ di nent
imventgry b vRRRGHE Gt P dntdud Prisenet" S an Fp8T OEETRce. the BRC
server®401t BesdAeinBlakSids @ SrpeAt d&%d'fﬁfékh’éﬂ leSanagddbRite €66k level reorder
rul és configuration (BRC) server 401 that |ncludes a
pointsHRCa granpi of tnats and sanswitihiedatom thyievepRey get varehge data system 403.
I 0
The cgﬁf?@% Eﬂ (ﬁltz}b E(?/ﬂls gl@ég’%aﬁgst %ﬁ&ﬁ%?& éeag%@ﬁ@{c]l rofldes some key data
elemehtstae ﬁlli[ﬁlts m[o tha siypyly @haih budihess pedcess: Kbel valnes ofothedeyy d4@@lements are
| so cl udes n i nven nd wa ehouse nmanagenent
sharecg Qppicgraje ﬂﬁfﬂn}sé’ﬁh@éﬁgﬂﬁﬁmﬁ PREF PROSESt i ng and
recel ving data associated with supply chain suppliers,
a conf signiladly] B8 cdababodabhfb40% fatisitanera dietoaless &adbduse database,
to nmonitor and update data associated wt h ustoners,, . .
may glde Fhe myaber of P2t pmRmd gl a&l@fﬂe drectin frpncsted y ghis on-hand
1nfomf%£11)nr¥ﬁé( BE Ui bff‘ Wtﬁd Gifkot thE BRORLHRF 4@@tt§hﬁ3é’on§ﬁ€red during the
e inventory and warehouse database 403, and the
plarmmgsqroswrsud@lt@cmmé fpGgastifgrprogess. aﬁﬁ@éldetlne Ichm;la vephysically at the
custorgchie ABRE BB f By Bpa BB} B SYGTpgAF WA siociing, The suppter
databsae GI0@ YRodllespimfdrmatiol td (lRNBRCt seier 0l ab@rdlng tphecurement lead times for
war ehouse data system

pats. AR g7 P N S ACDR FPS B S R gt setually takes to

procul%eﬂh¥ %Eh\flegyl oﬁ?%@é%@tfo?s fBOITRs #RY thd ApAn@laBbR ﬁtg%rlﬁﬁns which determine
I np uts Into he su hai n busi ness process.

the stvczh lewels of spare prey oaarhg skeliendhe énterpal daiehasy 4%6%6& #fea supply chain
mana%é?ﬁe%g E@a&g g %ﬁ%@r&dp?ﬁolﬁeda? RIQJ‘GKOI% .a' 1?&&38%%@1%%?/ contains relevant

b
s
=

e cust oner dat abase
data assmﬁamb with pushaensrinermab te tieuspplackeda senagethatnmh deteretrieved and

nber of par on- hand, and. avaj,l,abl e, di rect
invokyq, 7 S GEREE TG 2 REE Pl O R TREYE B S, i the process
Addldbylalodeta‘ﬂ@ tedafdify 4418 cIBRENS RV Y de!é&ibeu@em Wik sdsplex RAFIG. 6.
during the planning or statistical demand forecasting

process, ConS| d how much is call .
ot onEIoUREes dfitimlls i ovieBu ekt Reipibling an integrated
suppl?‘éﬁéuﬂ Iﬂéﬁﬁg crAQH/HREinBRASHceRS OF kh Mustrafi®e SHPB&YimBit of the invention. The
dat abase 404 provi des information to the BRC server

architagyareringjaded iamstworbedieammiiar w590 thatisfagsesiblette persengd computer (PC)
406 (lgihdeTF‘? anﬁopaq‘%ﬂ?srtilq lﬂe40l:} 3&@3&}%’3&1@} fﬁg aoneﬁlil&‘ftka~ 18Nsih as the Internet or

wl'ong act
intranet.

The networked computer server 500 includes a central processing unit (CPU) 505, a
system memory 501, and a system bus 509 that couples the system memory 501 to the CPU 505.
The system memory 501 includes read-only memory (ROM) 503 and random access memory

(RAM) 502. A basic input/output system 504 (BIOS), containing the basic routines that help to
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procure the delivery of parts or products factors into
the optim zation algorithnms which determ ne the stock
wo eweloetsad spare parts on the shelf. The i nt erPel/US2006/045232
dat abase 408 serves as a supply chai n nanagenent spare
part and/or production data warehouse. This data
repository contains relevant data associated with
paraneters internal to the supply chain manager t hat
transfern infxnatiet rhiceveed eteméntsnwib]kiﬂdhé n¢teotked qompates servdh&00, such as during
data i s "cl eaned" before being invoked
“mmP%f%“Wﬁg%h§§@£§23 Addi tional details regarding data
cleaning will be described below with respect to FIG
?. FI Glﬂﬁ_oﬁldi Hel appfebﬁtﬁs‘xhﬁgﬂﬂuisi S{l@rageyh Bkt avisShi) 1568 tay ®e a redundant
r enabling an_Integrated supp chai n_nma ment
array &%élﬁ%a%r@lvs Hrca (RATY Ssterm Tor sohag fare dhp HALHAE ‘onpgsied to the CPU

505 tlu%\ig{‘s hOSs stdiage é&ﬁlall&e@w{h%vdn? e&hﬁQ&éd fo B SYREHH B 509. The MSD 508

n‘put er server 50 is accessible to per sonal
and Horapipcited( mpm@ﬂeédab@ nzb)dlaarmpwde aomovdtatilatsteyagea o the networked

compfx{: % e%rﬁéegsogqu %Wﬁ{op%%@?%e%%ﬁﬁﬁ k ééli‘gpe agi'urggda% Iﬁgtgae F(\)/nés%ined herein refers
to a MAG storapdidedca sagnhy alhapl @EES}SIRA‘IDUEMiy, (1C§ﬂd)11c585 ,appremated by those

skﬂlea > e n@%oq%qﬁw -rgqasl%glpgnq bag%ggrg hat llaéﬁzﬁ can be accessed by

the CPETHOBY 501 |ncludes read-only nmenory ( ROV 503 and
random access nenory (RAM 502. A basic input/out put
system 504 BICS) contai ning the basic_routines that
hel p t dte SP3 M ORRRIPY (TATIONS: QRSEAkLOBS. cditsissed i {TROTR detal below, to

provﬁl@ emﬁ‘ elenRE kad & Ak dbﬁ% %%\(/Iiv %(E)tW%QIQ the Liféuh?rcg'ﬁ%dg binBter server 500 and

start-up, is st It sho
netwerjgst alrﬂlaatEmSt Aae C&’U\/é@fsmsy stoagdatDipv angbacChS[ata508m MYD 508. Data is

undant [ e disc
st ATt B AV SR R 89 Bt B e G 505 may be o
generhh@lrﬁ&U cbputchp@oghord Fuethernsdre ka@enttmdl belblvethe(@RY 505, in addition to

shown onnected to t system bus 509, The MsSD 508
being, orsep% -BEBOY; B PEACCISER BB denfimyare, hgrirvgged logic, analog

c1rcu1'fl8,notl'iélJ ?Edﬂlﬁmﬁ;&é éﬁQ&uLfrf lor WC&@JIMBE%I’&Q nputer server

hough 't he description of conputer-readable
medi a contai ned herein refers to a nmass_ storage
devi ce Acsrdingds Varlms regnbgigpengsy ﬂmpwcak%gpmnme@ﬁwen 200 operates in a

netw&ﬁecﬁ&ﬁﬁl%ﬁlln@ﬁte gﬁlﬂ as's %ﬁ ﬁlﬁld}l fdusnr{% ltggal %@Péeai%% IIoaremote computing

conput er- r ead |a can b€ a
devicehapt shawnpeiaacvesk emnmynmﬁmncmhas)sn IiFfagetOp & Kv@ﬂ atmyletwork (LAN).

The SRR PSR eBET 2 0 ontiet o BB et Db A gavisgk nterface unit
506. BedhoBkIbetdpprediatedaht el ﬁ@WﬁtHlﬁferﬁ&f et 5GH0RaR Ao be utilized to connect to
other types of networks and remote computer systems. The networked computer server 500 may
also include an input/output controller 507 for receiving and processing input from a number of
other devices, including a keyboard, mouse, or electronic stylus (not shown). Similarly, an
input/output controller 507 may provide output to a printer, or other type of output device. The

input/output controller 507 may also receive input via other input devices.

A computing system, such as the networked computer server 500, typically includes

at least some form of computer-readable media. Computer readable media can be any available
14
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net wor ked applications. The CPU 505 nmay store data to
and access data from MsD 508. Data is transferred to
wanw7versed ved fromthe MSD 508 through the syspemnukaese/045232

509. The CPU 505 may be a general - pur pose conput er

processor. Furthernore as nmentioned bel ow, the CPU

505, in addition to being a general -purpose

programmabl e processor, may be firmvare, hard-wred
medid @i €&an lmmicesged: by chei memyorked kempstpesdradr 0r Bysway of example, and not

gircuitr ation thereof Accor di tg -
it PR AR P SORBE I ST B Dlp e esggpmunication
medlaoper ates in a netvvor ked environnment, such as shown in

FIG 2, using |ogical connections to renote conputi ng

devi ces (not shown) via network cqmrunjcation, such

an | nt Famguter @For%gq wedia Heludes, é?k%kkal}im}vo?&rﬂ% removable and non-

r

o BEAS Ly SR B0 TRASRRERS! st b nomation sch s
compsthoreadatiie inafrpetioos, alatdstiiatirest hrograat wodiles ar ethelaéféa ufpmputer storage

et BB LGB, 3. B REEh e RAISE AR5 o momrs

other GRAHY RENTEIMEIT abP Gﬂlﬁﬁﬁle&hﬁrﬁhatnﬂh bél @scdlrto istopeithé dedifed information and
control l er 507 for receiving and processing input from
that cgn b gesessedpy e petwogksd coputef Fﬁﬂ"ﬂéﬁﬁg a keyboard,
nouse, or electronic stylus (not shown). Simlarly, an
i nput / eYiRtnieRO Iédig! typledilyTeynbidaRY é&nﬁk@rﬂéﬁdab]@ thstructions, data
printer, or other type oOf output device.
structuwplmbmmpmdué%rw piier data §og nwéyla@rl slatarsignal S\Péh ik p Gerrigy wave or other
her t ol0) A liaTe ]x,gé,e u
transp%h I?leC}Laﬂgﬂlcgrgfg,; 4 Cglrﬁgss eaﬁ{ 11110%5 s tio% det ydlﬁnmﬁgéﬁigﬁnOdﬂated data
s1gna]”emhs s cignalfthatrhapbnecompore @xf its eha;taxbér@tlne sht ar cl@mgpﬁhménch a manner as

o en SR SER 5B % RS e 23 W o miiction mosi

includ®b wEredMddea sitfiths AGHirdd wetwérki i@ Mireoiiped @fnné@l@ﬂﬁh‘ldewueless media such
medi a m ght conprise conputer, storage nedia and

as aceugHmIt, dBiEHed AR VSIS (IR RBRIP SRl theidkove should also
be 1né{ﬁ)(ll b ﬂ'ﬁn‘i‘l@s Pgéf){;ﬁﬁgﬁtﬁtreﬁmvﬁ%ﬁ hpaRRr &Ry eRia may also be

I'a 1 nplenmen ny met hod or technol ogy for
referrsd wragemphtel pogrameprodectsuch as conput er readabl e
i nstructions, data structures, program nodul es or

ot her ' j , &. : MSD

Corl e BRI R S ARE SOF bt R HHEES madd ok device (MSD)
508, ttle pwpsse dflvddth widhierdescrilteli éx deraibiorKIGt échnol ogy or any

ot her nedi umthat can be used to store the desired

i nfor . t hat  ca s

comput 516 &0 iRt B BRTRRG SKEF 3R FIEY & AGuRE WRAEE mass storage
device (VISTH) 868 €2 Rfutting fan bpﬁdﬁ;lig §siensdlLath anW/INDEVES XP, from MICROSOFT
CORPORATION of Redmond, Washington. The BRC and integration module 402 for integrating

multiple systems or individual application sometimes referred to herein as “solvers” 606 is
associated with managing the equipment maintenance supply chain, and a web server application for
providing supply chain web pages over the network 510 (FIG. 5). The BRC and integration module
402 synchronizes the sequence and use of the solvers 606, also referred to as Supply Chain
Management (SCM) software tools and specifies the exchange of information between these

software tools.
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structures, program nodules or other data in a
nodul at ed data signal such as a carrier wave or other
wao e@nspie mechani sm and i ncl udes any i nf or mat PONUS2006/045232
delivery nedia. The term "nodul ated data signal"” neans
a signal that has one or nore of its characteristics
set or changed in such a nmanner as to encode
information in the signal. By way of exanple, and not
l'i mi t agéloing differentningeaitbenprobldin fequteu different rsebitionsion solvers. The
such as a wired network or direct-wr onnectlon
Busingss Rulf GMEgurafign BRGY el ieetiondnadile ‘f&g SirPyngs &d Spfifies the best
solverqg lﬂ?&? gé’ﬂefl&ihg o HEHafhcteoiRio @ld Bfs QY p%Blerﬁf T4 B@difd ¥ dule 402 is
shou so be I ncluded within the sCope of
operatje trpharelle areanmbaiserymerdpracesemm@tdéﬁar ashiigsrase thedespligdyto the business

e 7G5 5 HFLEH Bt SBEo TR PR, TRBERRC Tl o2 cove

the so%ﬁrtagﬁteﬂ@vﬂateeeffehﬁ@ly,% Svelltas eopfigipe the avkraliftivsinessi solutibe to meet the

described in detail | FIG 6. FIG6. illustrates that
requ“?@@tB@h%é‘ﬂRPéYC%Pr("BE@' 4) further includes a nass

storage device (MSD) 508 for storing an operating

syst enrfEf)ls slushas WY NXIS 6¥F, wiicto mayl ieBuE e or more of a database
CORPORATI ON of Rednond, Washi ngton. The

B
applichtnrogridh |ao|dafr¢o|h9|a1@n&@2/8ﬁe@r Dt Sippart (WO PERGEE fom MICROSOFT
CORPOCAIBN QF IRKE ve Soﬂgf@gd | EEORPOISPIOIN, et SrfdrT 48 graphical user

to herein as S assoclated w th managin
interfdch e apyjichtiore rﬁ04grasuah e aa nc¥CELpfilogn MICROSQRE £ORAPRATION, and a

server applicatio rOVId .S I C
commpzial6 aflbIe FhsiER dsPlenB TR APIENRR 0z iy YRRECAST PRO from
BUSINESS OFGRECASTOSIVS EEMIS? INZNCihoROIZOS G0dealse (i]mﬂil‘deea amglegic inventory
use of the solvers 606, also referre

optimizaspYB. MESYRRIY FEAIR SERYOT 1% dRd ele V3Bl s g e S piRpY gta systems 603
By eldif f’lécc;}{%n?:ﬁ'tg Qf o GhOriBhE QRkiRAL X@@cnmﬁaﬂfgﬁﬁleﬁpﬁél‘ﬁ&r 610 the BRC and

ool dlfferent I nventory problens re%PU
integratiidif modwie 463 leliminntes, copstrainh varthe nmnbersrfﬁsn%ggt fagtical tool, because

there gsg?f Lxﬁe;‘lrrﬁggon ea\geelﬁg};cart?{] %W%%ts 'n?z@la g:ﬁg$63418%détlonally have only one

persofl &RPOIBIG TR R gim Bfear Byttgng giei sn:mtegfc 1t1ifm1tdrm V)ﬁ’tilm'me;/ 608 to the one part-
problem In addition, 0 S .0 ab

at-e- G 455 oSSR BBL D N BT RIS BT ] atfPay ke BRC and

1nteg15a€(§ijhﬁ)§ulh 2bo kEGR HRUS iR RORGASTnd Elidati8g &Rln¢ed to re-optimize the
onpl ete processing of relevant data. The use of BRC

mﬂuemsﬂuné 402 enabl es the solvers to interoperate
effectively, as well as configure the overall business

sol uti gy intd¥FatioR AHb duf EHH %t&ﬁat@tf‘@ol&'éﬁ’&{ ¥nCOMyof data, based
pr obl em E?%?@ﬁ?]ﬁ%§%{ﬁates the solvers 606 whi ch may

on a datablasel containing thevmleyant data framatbe seurce data systems 603 for each part number

being managed and adds a graphical representation of inventory levels over time, providing the

same data but in a visual context.

The BRC and integration module 402 also extends through a Total Asset Visibility
(TAV) web portal 612, that effectively extends the supply chain business process to include the
functionality of external systems (such as logistics information systems containing part

configuration, or customer inventory management systems containing quantities of service parts,
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application with a data cl eani ng system 602, such as
SQL SERVER from M CROSOFT CORPORATI ON or ORACLE from
WORACLESGORPORATI ON, a web server and graphi caPCT/BES2006/045232

interface application 604, such as EXCEL from
M CROSOFT CORPORATI ON, and a commercial ly avail abl e
statistical demand forecast application 607, such as
FORECAST PRO from BUSI NESS FORECAST SYSTEMS, |INC. The

etc.) vitHoueh#/ipo6 dapheatd thizl dackeormths trtamelgweb senveeahdGYT application 604 or the
optim zer 608, a

1 Z€ ( upply_chain sigul ation 609, and .
anta o bR B FAT B e, speitie wha
functi6rsBilid bR $e@BEnddah twidl oflet & dértolabBieteAstintad hesARS Q¥ithout restricting a

managenent sol ver 610, the BRC and integration nodul e

practid@Rr 6 ianspacifie sofiwaest togl ar sowbingtien plisafyare foqls e ShefBRC server 401
. this tactical, 100 t ' ' '
mcorpgre;}t%\seaes&)a%g F%%d,eltnggnéfb%e{s;%pqgﬁc?g%ed%g%eglg(}nﬁoggpa%g@{cgg &fifeli #3m both proposal

S
spared dnatyisik iad fdcluyingap@evamlalyssnenapEnsihn spreponsisbice uboacress industries.
given asset. By tying the strategic inventory

optim zer 608 to th e partat- a-tine.tactical .
manag eﬁgt}?f gta%?s %fﬂfﬁ?g?&ﬁ it %'(ﬁem‘&@fl f hPESH et 2%3%/ceagtmg process
modeS¥iaGho sthifticBRlentnd foratRAMAbprtaticlel7e viilch KigsIsolrttidge of parts with
software tools in synch, elimnating. the peed tg, o
automated o prleaion eoft ﬁ@tlétiﬁai/ AR k SPepificallircag heisson distribution does not

adequgt?f}g gl{i%&d.t%ﬁe g AP Zaeﬂﬂg&‘gaste?ﬁcé: OhrkE CtARBpRE @O Yparts may be

ased on a database containing the rel evant
adequdtatya nfodeled t Uséngs eucamebinaiion efy Hiee negabos ialadivigsem.t and exponential
distritd nber bei ng managed and adds a graphi cal
istriBUiOP sent at i on of inventory |evels over tine,
providing the sane data but in a visual context. The
BRC and éeduiipanerm tapertion:d wveilablzy {Asd salxere 6@ sometmgh referred to as a

Total Asset, Visibili T b rtal. hat
srategi {epiopenyitisndnodeh shets Bk friPiEof B et managed under
an eqhipmleRChBRRNARS dodigd:] aha dolves Bhe SrobRimNELL Songia@lts op St equipment
as logistics information systems containing part ,
typicadiy epnigast aeimnanesy of cosinemiering ¢RANIA BIYHIFHHEy SMEY contract maintenance

o ceTKEI A0 B Al AL 5P R AR 8 iyt e
of thevpmbts s thixd partst s@ily elpgih inaatiénanceg@avider. tFhe thisd paytysprovider is typically
appl.ication wth datg .cl eaning 602. The. .
contr{2R g e oo p B0 CRRM RGO R S NIRRT problem is that
some kﬁﬁiﬂleﬁzﬁleé, m_a&hh hdlendhidb afd glars, 5 100t dadertthe aaftiokwe thephirdrpbrty provider.

results, without restricting a pr ifioner to a,
The eqyénmant cORSEMiORAr 8V418RI00 KAelg) AP R OTb LS idiilp for the expected
i Védui | BEMA Bfeh ByRemAbdiRg medintained b different
avmléﬁggiéﬁfntgggegl%?gs@ ,e(grdtg{}lglﬂlg%ﬁlé’d based gshl best p?actriltglgg y & e

maintengnce profvidem Blis bngbles plassthird ppay providentoydsiesmingdhe appropriate operational
. urri are IS, [ Sp. .

avalla;b%e}ﬁy ugé)gﬁ ggftges Ssysﬁ%rggg%%%etz@n %rc]ﬁ]l%l, ?&to‘i‘ﬂl% i &B&Ssﬁ{eﬁﬁm under their

control, in order to achieve an overall operational availability goal. The resulting goal may then, but

is not required to be, warranted.

The BRC and integration module 402 also allows what-if analysis via the supply

chain simulation 609 thus, enabling an asset manager to save and review multiple scenarios before

17



10

15

20

25

O her features of the BRC server 401 include a
statistical demand forecasting process nodel via the
waravisetsical demand forecasting applicati on 60FCT/vk10061045232
i nks knowl edge of parts with automated sel ecti on of
statistical algorithnms. Specifically, a Poisson
di stribution does not adequately characterize demand
for aerospace service parts. Aerospace service parts
selectiiigyonbeo afslamaiitedny sleecehiealladigtha resaitiigrsaick devebfind teerder point into
negative binom al, Poisson, and exponentia
the W%!PIB’(“F‘P BeNteYInanagerRent SKRGH Qéer ational availability
(Ao) solver 608, sometines referred to as a strategic

i nvent Tﬁdﬁcﬂpﬁdsgﬂ ZRhigemeiDE8vor 6, Petfofrs at fiet-8uP@hy analysis, to do
avai lability of parts not nanaged under an equi pnment

“whatri§] aﬂ@b’ﬁlén@él foeherinaede the plyliygp peorny aneprdpore f tSA¥g scenarios, commit
saved%?ﬂﬁ’s%%dss?&efmﬁ)r G H@%rﬁﬂwlm%bagé’ RlaGRL b ta(e@ﬁ)tck level r gqulrements,
Nt enance. of ines to the engl ne nanufacturer,
dmcmﬂammdmmhnﬂmtdmmnmﬁsnaﬂuémmﬁyﬁmmnakmoéﬂeetmmno%s such
as radar equipnent tot he radar manufacturer, and

282:3{3 ; h‘%ﬁtg%lS{?én%tt@ ﬁ ve t P cal (%% 1§§isrt v?%%% rug:h.ﬁ%g t¥isiness rules to
m1t1gz@é ﬁ.\ﬂt 6ftinanticipypd dehind thﬂmgh &ﬁioemh\temommg anp maaafattmrmg and repair

ntain a certain_equi nt avail abi lit
ot e S TR, ) LR o ebid B govers ear,
causi &qg ﬂ&sto b'e%td%ﬁéd Ypd ﬁfen'éﬁﬁerfeﬁégsrdéinaﬁé hRembiy, dndricipited demand may
rovi der. The equi pnent operational availability (Ao

be demand/igrexeBs ofibatpradinted by theaititistiead Dempnd Fepesattiag solver 6

avai lability of the end item or equipnent, from each

syst empel 'b[?.ﬂ nd iRk quﬁl%%y %ﬁ\ﬂ{sf ity Pf%leﬁ?iﬂ&hﬁl@ aP§tCare not limited to,

provi der . I's enables the t ty provider to
evalugtgtgemei anendrh ef dppiotipwingtaptiope nmp]em@aﬂlnaﬂwlblabpmmcys with suppliers to

. . goal  for er their con

minino s @i St SR 80 Mt P P b ke Bvdeime to repai
parts foR RNEKIAResh@iEpdrts RRcTak bl abrneallyi Beabiappddy agbﬁ:lbncéfimg parts locally,

resu ting goal then, but_is not required
atal orrrfémgréa%waﬂmﬁt Fghatendhr roaRTEeciE? aggiftal pats. Reverse

engm@éri#g Cugsif 1% ﬂiﬁhﬁac‘(ﬁrﬁl tt@@mﬁ(}iﬁﬁ’ IayChainiplemented, such as but not
| ath on 60 enabl i ng an asset nana&;r to save

limitedrid, Belogtive Iragért $lpteems ¢Bhd) istsreoliosrape (BEL), AlysednBepasition Modeling
d |
oM EBER i 6L 5N o 58, DL SHO g i it

contrENA Getiepaif Y&iotsiod Gépair kd dikie paits, ams epecifionzagenmentiers, and cannibalizing
sol ver 610 erforng a part-at-a-tine analysis, to do

parts frgpgnother efjdemoiequ n1Purt her include the ability to
perforn1one or nore of: save scenarios, conmt saved

Or ‘unsgyeedxeaambf @ dbové betifil agalpdis edlvetad i@ daciadidbusiness rules to

theref ore update stock |evel requirenents,
enable asset managers to understand the impact of utilizing parts intended for the manufacture of

new end items as maintenance spares. Robbing parts from production impacts a manufacturer’s
ability to build equipment can disrupt production schedules, particularly when parts must be
assembled in a particular sequence. This solves the problem that customers view a needed spare,
which is keeping equipment from operating, not as a part robbed from production but as a product
that cannot meet its mission. This solver evaluates the business benefit of whether to rob production

to replace at all.
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30

di scard saved or unsaved scenarios, and identify the
creator of the scenarios. An extension of the above
wo aewioesh anal ysi s sol ver 610 i ncl udes busi nesBCT/UBHS6/045232
to mtigate risk of unanticipated demand through
i nnovati ve contracti ng and manufacturing and repair
sol utions. Unantici pated demand occurs when a part
experiences no demand over several years, causing it
not to Awe ABQchmdficaiod dohven @Xpalsoehnes demmnNABCDE Solver, a Pareto

Al.t er.nat el ntlci.pated demand may be demand in
Analgjs SOREE, B ¥ port SFRuRPE §Og" rBdas Sebe e 8w agpoting consumable
partsFeptiagaslt tg HPrmergo@ley dld @trﬁ’cb'%b NBGtdri| Gbindi £atidh th&RA.€ This solver
.against this probleminclude, but are not limted to,
stratlggsaq:qgg%m%esdﬁ Stegpiiese Hoeh cafegory IS epitnzpddpdivisiuelly to achieve a fill rate.
. ] f i s i t i t . .
s ARG e 8 O G DU BB G iy, s i
also wentifeep dhe pepahat bquid the igeesntesvdniint investmeniegdi dssqd aidnagement attention.

. or ui ckl repairi parts which would nqormal Iy be )
This §308 oS tieine e BB b 4 5 Bsabrib i of cngfel onagegion on the Y ais,
whereradine iea GHIQRS pdrehlieber! Thete Wadyterd & mbldgame MRAioki€d for each unique

manuf act ure addi ti onal garts. Rever se engi neering of

line. 1, Jhiss sQl¥esn gher psblenrradapritied dn ianeceric Mavefnasnindygcayating Office (GAO)

' : _ . g | » '
s RS e S5 B8y A 0 R 58 50k s i
low @spbbighi damavd dwirts myex WPMcostColvpu tlemandupetsi cBaging’s ahodeling approach

. i.ni ng. .Fi h busi ne, le .
N e A VT AT A P

purpdses elt pdllthe, apprtiatd s fradtitioaés o tHENRT that MBGise of specific percentages and
canni bal i zi n arts, from anot her end item of
dolla s 18 ArEreepiforoRR ST BRI a0t el at5aed todieui ghp possible combinations of
groupial ysi s solver 610 to include business rules to
enabl e asset managers to understand the inpact of
utilizing parts intended for the manufacture of new
end it SHBURIRESHBsIRdecivorRranasp af, but arrapbliimijedstar the foltayring categories. A
parts erqu%(%ﬁéigl@ fbﬂm@foi)%@é St Q%Muﬁ{pﬁ%ﬂ?ﬁ’ glfnjtst e ?é%pgﬁéiﬁlg for the next 80-
equi pent can di srupt production“schedul es,
95% plaanmbd oasimptiohe@ ppes tre respsbsitie fastbe st % of anmual consumption, D parts

rtd cu qguen Thi s_sol ves e prohl em.th
are pG A S35 OF B 5 RE ol oBsSite 5 om0 WS FP O] pars have demang
but ne gHep@ern price PP eTtabd Pats 3O tunitRoR dpLimiAROLH £ 1AMBrm fill rate. No
Dmn%ﬁdeCtlon but as a ﬁroduct t hat cannot neet its

Pty o nethaye dgmard higtory.  Hrelo Deaapd prriears ngbsnardds besuse they are

not eMAEENEY faf10 rob production to replace at all.An ABC
stratification solver 611, also known as an ABCDE
Sol ver, a Pareto Analysis Solver, or a Part

Stratify &afel Hnsebdiisibility (oA Vit ¥ebaPortab6d? aldresses thearedpgnition that the
s SHRLCORRTTTHL 005 L 5 S80S0, bl bl o o rpion
structUiei @ poksikly store all information all asset managers would ever need to view. Supply
chain service providers use web technology to present business information from internal, customer,
and supplier data systems to an asset manager, in one location and with one web sign on, in order to
streamline the business process of managing assets. This technology allows a customer’s existing
systems to be incorporated into a supplier’s business process, through a consistent web interface,

without duplicating functionality or data.
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stratifies consumabl es into categories. Each category

is optimzed individually to achieve a fill rate. This
w@rmrdetsskew ng the coll ective forecast towar dBCT/U82006/045232

dol lar, high volunme parts. This technique al so

identifies the parts that require the greatest dollar

i nvest nent and asset nanagenent attention. This report

graphs the line count on the X axis agai nst the cost

of an mAaMamﬂnc:tmﬁmig Rajuiremedith @ladniax (MR PMbesed dapdtinwéntesanae solver 613

o iR R, TUOety Thre M b, o100 Y S BOLLS e i oten wen

establﬁ&ﬁ@@'aﬁ&nfbﬂ&% LfVR® 18dd, heC e nAvANOBRhdAGF askid thodel. This is
fice (GAO assessnent that a weakness in current Air

partlcpcbrlyetnm@/ém e iepairphle patfeisrovethepled: aphdefertais namb¢ra§f consumable
comp entg gl\éi'l %9 éssk/etéh%gzg dﬁja%&a lﬂgte I%ﬂ% Bgléés\érggearl E’%gavo t/oi;]sl 8. are replaced
regardiésshif ahe Baptly bﬂt@aﬂ@e&dsﬁ!&ﬁ @f traditionsd ipantoryn upthmzstmnnhodel will stock

fqQrecasting 0 [ wil .
many et ot Bch BYRHRBRT Porr BHGP Qre aptmEtion ffeprfigy assumes some
variatffity SR InbhE aﬂ?ﬁ‘hﬁ@éﬁﬂﬁﬁﬁs Sk trled b8 dg@hst (g AhRGALSE stocking all
groups is arbitrary and not intended to limt t'he
parts pesessap! for eepadi nat i ons of groupi ngs. G oupi ngs i ncl ude
two or nore of, but are not limted to, the foll ow ng

cat egon gR. hrfﬁteﬁ"ﬂa}@ S&H}& dl@%l@@ﬁﬁlh@é ShdtRdr Johff)oﬁé?f?s &RP/ % Qhelf life, such

annual consunpti'on, B parts are responsiblé for
as buh amt liged gsgasbéts,awasdnats ooingsnybicldad, mid gatonating eord (SMDC) specialty

SRR ] B 8 e TP B HORI P Bty v

pomtﬁmﬁ Bdordee chubiittis SWhele. dt(ﬂ:kﬁ@ve@ Is the pan to$ thammtermm{ and the reorder
no pric (zero r arts). The arts are run
quantiyy e ot Ve 518t ke o 5ol o PERDY PRl o equired to be
exercREd, ! atefl td g}at%g?é/ enBIRNE tﬁhﬁﬁtﬁfny sol\]_é?eaﬂﬂoty@@m QAnfl ?Jets Sparts one at a
are not spare because hey are not expected to .
time. A Total Asset Visibility (TAV) Wb Portal 612
addresses the recognition that the data required to

ef f ect ipygl )ﬁm!({j[@@ gﬂf—te g%gﬁr% V2 rn'lasra alRY BPRkicA! it§ ndet&ﬂﬁ‘m stock level

that no one ory structure can possibly
requistnen® ford partis witraneheduiedakinowd sate, sneinasgyery 400 of Oéhﬁe pperating hours.
need to view. Supply chain service providers use web

technol ogaXcatsg) ea{rﬁ%%tso Iséfbe o§ tﬂg 8 M‘eq fré able spare parts from a
a syste 0 an

i nternal oo cUstoner,
main ape:reﬁngﬁacmgﬁ o a Idapm) mmﬂtamate facnhgn d/hwhtihn«)mmllwalsheﬂt@ fime, to the time
der to stream | he busi

t0 e e BT o OBHHOSOYP IS (SRR blec GeBh gpaingenance facility

whiclel frinRly 8 YSieBNBmbO THE rétBeOHREY, Rh&Hn b beacatisnspPin BE aft as retrograde
busi ness process, through a consistent web interface,

time, are ratioed based upon ‘the percenfage of parts returned from each location by part number.

This enables the strategic inventory optimization model to use a single carcass return time for each

part number.

An order and ship time solver 616 is provided to determine a ratio of the time to ship
an operational repairable spare part from a stocking locating to a main operating location, which is
normally a shorter time, to the time to ship an operational repairable spare part from a stocking

location to a forward operating location, which is normally a longer time. The order and ship times
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wi t hout duplicating functionality or data.A
Manuf acturi ng Requi renents Pl anning (MRP) based depot
woradoniversance sol ver 613 is al so provided. |n deEDUS2006/045232
mai nt enance of repairable parts, piece parts usage is
often well established and follows a MRP nodel, not an
unschedul ed (random demand nodel. This is
particularly true when the repairable part is
are rgjioed Hhasddeuponathg peresatageaiof paumshipp@f te oarbulvadiion by part number. This

enab]% o{ﬁ?%ﬁg@%% 13\5Je%F0r? ? a?(ﬁne%l?%ﬁ 25 uds % glgglrb eo? eté %11% glga time for each part

numbeegar dl ess of the depth of repair necessary. A
traditional inventory optimzation nodel wll stock

t igh.fill t but t
Che” ot fitsitnisrolyPefi i Mhtizedep el Gpstien allte . Bpscd upon the
perceHRBRBE tiRNEIné ARt pSOSRr AR nSeadih BlolEl 1Br bxA8RE Af dircraft missile has three

agai nst others, instead of stocking all_ parts
failurg getess dhg 9pqreirngrléblaﬁ on the giferat Whitg ﬂl@dm\@ah i§ agped, apd Byey the operating
hoursg(ﬁlt % tgirﬁgtﬁ 591% g)gisga%lﬁb%ﬁ Qﬁz?cksglﬁi the Elllefliehfes&iﬁfa the missile is

in a behleg ajﬂdamwmdaqucmuanemgl the ardl ag Blﬁ@@)normbmratal t y

| ubricants, and batteries should have their stock

| evel s 0 0, or altern lLy..

poi nt's hg%o#lgroérxgm ég(&fa%?al |ee§ate e‘?reélltgt?ce)1 je e\% Se[ eqmpment used to
troubteblﬁxﬁ atledfpidche of eqiisiadnt,pari faledapedts] hes theerfdibire gatey) &het dperating hours

j ust ed. Thellfe(frlmted artoi sol ver i ‘%lgqr gﬁl%

whilegiph fesf S@iiPmEiis fisge Uy (e WIS b ORKLPR FERE, Ve die Fifeequipment is
turne@ ohdhRD e JhBMEITE QFnileQRS 'téﬁ é@hpﬁ&ﬁ@hﬂ %forag'%n dTl‘ieYPdllﬁé' ta¥e solver 617

anal yses parts one at a time. Life limted gar s
enablgs)m@e&tram: inmgtery septidzagion |modeH 6@83t<désee¢ pingle demgad rate for each part
numbefVel requirements for parts with a schedul ed renpval

rate, such as every 1,000 or other operating hours. A

carcass return tine solver 615 ratios the tine to
r et ur n 4 égarleatingsdyraoés paliccts, formats aandeanalyegsetatit fiondiscrepancies both

befonle ogf?rrltgilﬁt{c} at s%g?}iggtegﬁzte% ?lﬁ%ghenanﬁ,glsf 5C l I t Vﬁl} C(E]atéil Sleaning solver 618

functiof arerb litited &, dupclude bHOA MoferTWRE fbll@@ﬁ{gﬁlhbﬁ@hze data to a common
| ocation to a depot maintenance facility, which

i S
unit ofoMARIUFS oélap%tﬁfb OF CPIROD avEney(REiGng Fifaktediiqotpregy year US dollars),

deterRirRGhd bdsPARA SourBe Whsh &Sfli@meValukOof AdRaht ABta eBinfent are available from
rati oed based upon the percentage of parts returned

differertcaresa shistens arsotatbifopene smynb@r another, previdb efsultshier missing supply

cham &aE étagcg Ie‘t;al %}¥ ﬁglﬁt? L ;%Pt% IV&gﬂé par n% hlgn ﬁ% sdfa;l‘y %v? or missing)
demaﬁdh,llpad fimne, mﬁeyecrnd@ﬂlﬁatlcm prepidpdie d:ytle tihed, @otirepairable aid ﬂa’uon (NRTS)

rate, pr]coc&rlgr%ertltl lgaed ‘En%e ann[:l)al buy, or other supply chain attributes. A practitioner in the art

will also know this evaluation as a high driver report, driver report, or missing data report.

Other data cleaning solver 618 functions include: maintaining an audit trail of source
systems, changes made to clean data (by who and when), and date the data element last changed,
and enabling data cleaning to be performed between solvers, without requiring all solvers to be

exercised again, which solves the problem that some data errors do not come to light until a stock
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an operational repairable spare part froma stocking
| ocating to a main operating location, which is
woroTab4syd a shorter time, to the tine to ship BET/US2006/045232
operational repairable spare part froma stocking
| ocation to a forward operating |ocation, which is
normal ly a longer tinme. The order and ship tinesare
rati oed based upon the percentage of parts shipped to
level éarehothmendddpor intil pasoivenisrdperated Thatse@ui@blagpedifie data element as an input
valueSt rategi c inventory optimzation nodel to use a single
order and ship tine for each part nunber. A failure
rate solver 617 is utilized to ratio different part
fai | ur ®atatesnin®asioer 818 ferfdifis RS PICtP LlchiiBg ! WhHBeby updates to
the part operates in each_ node. For exanple, an
data igjopg sofygr 45 BLOPpaated e thapraductign fajplease anchto alkatler solvers. This solves the

robl &R & AitEdIent %aﬁﬁ‘z ABnd P roRinfrer b is Th S |
p' arned and 1iVe, atﬁne %g{er atnl%ngf)ﬂg\#rﬂéﬁlgaﬁl%' lérsgisr%:%ag?gt Part ‘?“mber’ but
with giffeteat lobisties datd. | I one emhodimant Becishonsare baskd upockhe kaeme cleansed values
ife while the mssile is in a bunker, also
forea&ﬂgl\}\tmgeigg{eﬁ'act itioners in the art as infant nortality
rate. In another exanple of a failure rate solver 617,

a pi ecé pertstobsdleseende oivat 6195e dorifigutedad b ahiae lifdiaid E requirements
. has three

jeces of equipnept, or failed parts, ] )
for pafls; i, e 200, O o PiRgBctisey AR iePepiticvigt have, or are lkely to
go ouR QifippstRRtion, SorttBI RRFMAR, re§lRRUADRE 1 nBANE!ofQArE XS |cGShibalize wh
. Where the test equi prrent&i s turned onI,1 and%he shelc1f atze when

equipmeptds phased optipaddispesed@li pnent is in storage. The

failure rate solver 617 enables the strategic

| nvent i Yn@RbédHiE {dtRRintRA Shar8 BbshR ' is utili

demand ratn e Por.leach part em[;:arrlgger .S Asﬁg%agtg?g;ﬁﬁés utilized solely to
determyige Jiggtings) Bnycrefuitemtents fhopartst &y aditioratoalbydlesentatissuby reasons to make a

o (] ! re gaing into a specific .
it 5 SRR R0 DB 0L ARl L BaF B by e same o e
producti@nofi thy esdlitemr ofelBipineactakensiac! Beda@se thie Mhdn@thctu@er i Whutting down a
di .cIdee one or nore _of the follow ng: normalize data

produgion e hesHse e £0% f NQHEF0lipaERAHIFY 5 MERUTagHieghe part is deemed not
warrafitldl/ 00 ©vhet Riak&isNg escal ated to current year US

dol |l ars), determ ne the best data source when

conflicting values of the sane data el enent are

avai | af ¥R, ARkysisr whter LF0r determyngs oans eqppmentymaaufacturer’s, or an

equiphbAhBRGIRPS, \efual &s@gﬁg S'W E‘l\%\cﬂ'tg Frg%%@&?& E%le:} g.:? OEM warranty. The

.. mssing supply chain a, and evaluate "o
abilitsp f t the wikmdnth zanelysis usolnedr | tp  biiiceh r¢mirs uswes Uithd ywhenwnew equipment is

- 1SS d,,lead ti rice, condennation rate,
conefiyig) Bl EITMIY pul SR8 T LG pROASEI M 0B e waramy
analysigitselverp 1600 ual BN pri¢ig@ tbit fepirs ARG |préfiosals Ofor Glefming supply chain

Squléf chain attributes. A practitioner in the art
mana%ﬁ“i Lol <95 Etv t hi s eval uation as a high driver

report, driver report, or mssing data report.
An alternate part number solver 621, evaluates supercession, substitution, and

interchangeability rules. Supersession is when the design of a part number is revised to a new part
number. Substitution is when one part number may be substituted for the preferred part number.
Interchangeability is when on part number may be replaced by another without impacting form, fit,

or function; interchangeability may be one way, two way, or non-interchangeable between and older
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O her data cl eaning solver 618 functions include:
mai ntaining an audit trail of source systens, changes
wor@e/06454¢| ean data (by who and when), and datBCT/082006/045232
data el ement | ast changed, and enabling data cl eaning
to be perforned between sol vers, w thout requiring al
sol vers to be exercised again, which solves the
probl emthat sonme data errors do not conme to |ight
and aipé¢wér eondigorakibev eThei ﬂtmmt@@smenﬁimﬂm golven621 narmallyveperates after the
. .S erat ed that | yes a specific dat | ement
statistical 85%‘% %{rachrsé solggxi, g“‘l:{"‘é% th%lg%fgyevtb? s%‘cf@alﬁ zt}vpgtro%optlrmzatlon solver,
to agrbOReanh£AROo HRtRosE L@AML ot nIB BN sibil dBk LSl tckttdRdrBuuniber solver 621
one solver are propagated to the production database
also aggiegates ainiversemiepl gbi¢rpeie spartTRigbers| togatherngo Hiap dhe egipion to procure
f or e r
add1t1ghe{1 ﬁﬁ/@lﬂ& ?ﬁlgel élg&r%% %B.IS{FI{& égurp nbl@ﬂ%g% %?\HVHML%(% %Qx?s'rl%ésr él}]et availability of
altemlati)@s&hat @81sd atle aliemammremhnhbr nelntr, alsbeworks ovith the éachiced @dalysis solver
n. the same cl eansed va1% for each gata el e

) ugﬁt Eﬁﬂt-'A ¢
0 prqyiffe;the %%P@?&%fn Rfope fo WHE! p LequprpeYy foTRfrts §Vith the primary, or mos
desirdb@d StHudebet,lid RtiavBilABleY I equirenents f0f parts which

are going out of production, or that contain piece

parts which have, or are likely to go out of
pr oduct} Srpdugon; and;snepFi Y S| Q2nBHchropges fieepurchase of parts to

suppcﬁlﬁﬂqg gﬁﬁgfac%g% gl.b glﬂ@rﬁ'vgl?l {h8 %ui@ﬂ%é SEYA}P WS as! sPares. This solves the

ut an one specific
problgnﬁbdumnnufaqﬁmgscmmwv é@démélss tricusns B ori examplel, igettigg aircraft and

mlssﬁ?é%l 0{14 the lp?oéljlgttéoel{ : on SO T C%ﬁego%%é lgla?rﬁﬁf?é @\é[fsiﬁassys%em is employed

nce 1 ssues
to enﬂi@ekﬂlaﬁlnﬂivﬁcﬁial patstusy pmf:mﬁ&,rdr&hat mednutteteing tstayts f load tulng away, according

to a %12@# b;%gagqs @ﬁ}ile%flg ' (r)é)ur > Ec’r?s? éﬁ] tgu? rrtggfeﬁabﬁélgﬁvelr%ﬂe gulpment are treated

separRtBGFom PREAHSEe D 0P HlcamitHy ﬁ‘bdﬂle‘ﬁoﬁ h B%)z{rbi‘&lﬂ %‘Of&n made separately
production |ine, because the cost of oring tooling

from rleng, taredproduatien Usuyet UFls tsalvep itegrates piedagieon gad support requirements,

G S P S A R o,

an equi pnment maintainer's, actual cost of repairs mhen
parts & kittngwelver62inid @tilimd toEMatess kianft tiae nistcomyindnly ysed repair parts

war r ant. ana ver to
used Wfl%p% é]ﬁu%lwu H?IB; au%le ﬁ’fmtsn uous %ﬁ %llclilgig are not limited
to, lubha@ﬁﬁ g@sltets.?fnutsh ®oftd, eﬁhclb@ h&dwardatwm @HitesAlknﬁ)st enart d:tams and life
to the marranég analy i s_sol ver, ﬁg allo

limiteddiems, SThash FiFghat Bﬁ‘o%%e [ the GPergEng
may (BEBAGHERG g &fonSRIIMESM repair being performed.

oL ged)ﬁgqeﬁalr facility, and

A supplier collaboration solver 624 shares statistical demand forecasts with suppliers,
enabling suppliers to anticipate likely orders for the coming year, in order to reserve manufacturing
capacity and better plan production and repair schedules. In addition, this solver shares but is not
limited to: sharing the logistics data that resulted in the statistical demand forecast, including write-
ups for each maintenance action performed ona supplier’s part, security measures limiting access of
suppliers to the parts they manufacture, distribute, or repair, and sharing the logistics data that

resulted in the stock level, including but not limited to supplier price, procurement lead time,
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An alternate part nunmber solver 621, eval uates
super cessi on, substitution, and interchangeability
WO 2i0eme4s8uUper sessi on i s when the design of a pRCT/US2006/045232
nunber is revised to a new part nunber. Substitution
IS when one part nunber may be substituted for the
preferred part nunber. Interchangeability is when on
part nunber may be replaced by another w thout
condehfifadiant taig fdrakpairabiet parQ) rebsip Glirh&Bund ARl FHARBEHASRhibpInY time from the
i na%%ge one way, two way, or_non-interchangeable i o
time &, gpifdails Qnwhest Haeaches Hersapphier dahrapginr and isatiomef parts in the logistics
pipelifid 5k Rk oRes r GRG0 SAbYET 621 normal Iy operates
after the statistical demand forecast solver, and
before the before the strategic inventory optim zation
sol ver A 1eglingye sragest rackrsadR P wlen 62rissepetable ortetopmirte the number of
- eV S I art nunmber sol ver .62 C
opare YDA 3% Qoo MRkt BpleGef oo, FUVRE CPROHBLIGETon, which s
differend geiththe sain topearttingd bcakiani whes spazeare @ofrealB0dored OMak RSP solver 625
det i.nvent or%n%%&ett he nost Curregt art nunber revisions . )
Rl N ) OAPBPYTL BIHRTRSAL dor &, Periqd i e Whe g-sugRlysis not possible.
The R§PGoRLE 679 @EEdGlindd YERBemS s Y& 2 @hRRIONL Sl ReddcRadeE key repairable
tactical analysis solver to provide the asset” manager
and cogjsuRalle PrgEeqiised @ uUpPoTt equipment oparetienst diragiitioners i the art also know

" ! . e . ¢
:pBEPEL B oS S54SR D B ) P Ghsh R8s oxes), o e
periodgy reesupplyi pretgeinh &hp RSPhaber 625 palvdssant absartvgd problenhthat this area has not
uf act uri.ng of .equi nt wth the purchase of parts
Lt R U T G LA A p—
innovarBe ufialgihglr i ng conpany traditionally focuses on, for
exanpl e, getting aircraft and m ssiles out the

producy.i on door. nuf gct uri ng _Resour ce Pl anni ng i
(VRP) ¥§RY qr@e%ﬁfé &@y%foﬁa%g nghide eIsaRot fligteditey ¢ following: use of
the sali81dgSstia§ MplfsQS WeSthateRic ihvtatorPBRHhBEHM hb&k! %ﬁ@ﬁl‘ggig lecﬁ afl operational

time away, according to a fiXxed production sc
scenarisy, yrhichyHicludes byt is el Heniad to 8t efpbdted pqupmenti qpamsting dwers, which are
- e fr hop fl.oor me .
ol 504 SRRRLRL Rty bR 38018 c3BReH 825 PSR mishs s
per yen pmrend iigm o€ equipmentug tiine betyeys re-Supply, $al exemplend@ow kaBSP enabling

roducti on d support qgquire ts,, enabling the

the eq'%ﬁ?&%gt ioﬂaaﬁgﬁra? Wﬁ%‘rﬁ’o"clégf SWER @%Y%b%vewms BPW-ar ger

combi ned buys. A kitting solver 623 is utilized to

cr eat eAmothdrtstef périemed dy hRNGIDRE 625 SEcludee P FbhstiRE,t Bcluding but not
. .. psed when per, grm ng mai ntenance on repairable parts.
limited:o-cautBgRes YApbT AuaEce 1ppitation dasrgtupop ) ey, total volume of spares
which | daR b Gdhk Sorted K § tvpoi g UbrSitatRR HasSed gﬁc;nag ri‘ﬁafi@m@tﬂrtgﬁg?%ight of spares

~ wear plates, knobs, Wear itens, and life limted

which canpbgstramppested. ki ts may be used at the operating

| ocati on and/ or the depot repair facility, and may

di ff erStﬁg&ﬁ&dAt&Q pePRAndd Gy AEPIN G 625 9RAhde: Rk the strategic spares

per forme
model for the new scenario to determine the RSP requirements, meeting with the customer to review

recommendations, and invoking the supply chain simulation solver 609 to reduce risk and determine
whether the deployed equipment can meet the operational goals and determine how frequently the

equipment meets these goals.
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A supplier collaboration solver 624 shares stati stical

demand forecasts with suppliers, enabling suppliers to
wa@niooe4sas e | i kely orders for the com ng year, PCTUS200€045232

to reserve manufacturing capacity and better plan

production and repair schedules. Li addition, this

sol ver shares but is not limted to: sharing the

| ogi stics data that resulted in the statistical demand

f or ecaso]ver 623 mdimlg;rmhﬁ@mabtofe@aluaaehk ftigdipRanaegy to rapidly deploy

tion erforned on a su r'.s par urity

cmer Ry AP Ve R THEG SEEB. St B rbirs Tl graeauer, ad use Radio

FrequeR&y 1d¥RiMidA6h lQRPID)CUa%t i @d&hesp gaft? Btirhok @RchsSR @i thYreturn pipeline.
the | ogistics data t resulted in the stock |evel,

This |8ﬂ1<w~°u ¢henproblem thet sparps ﬂléldil]b’ogeé uUpprhese tesi e, going, but languish during
retro %5&0 Uf Ferrﬁggg(l) rﬁ?‘%}’ﬁﬂaﬁ un&%ﬂ%%at ép% dlngtre%éttn (hl{l %l?ea&eé)?oyment keeps the
total ]plpafhné Bpmmst i‘thuireme’ntsa tarhinianhs A(prwhmneﬁ iy hacewill Appreciate that
. 1supglie 4 and | ocation of parts in the
pipelifg St s ispardiived ip Stiou SHHBES Pesont, tt fgp fmaround time, and
the ploB@@inefila Altﬁ@tﬂ‘ibdi\ﬁfeﬁleﬁp?)ﬁ%. package (RSP) solver 625
pPs operablg to determ ne the nunber of spare parts

reqU|rTﬂ to s ort equi pnent, operated at a forward

oper at I'H§ %% i‘ éli‘fpo jospptignigation spkver 636 i9rpoprdinatesthe transportation
of h1% PRIRL hiottq8W VIl S5fe FRAT 5N MafufAOhER kb Xerﬁtap{;vﬁ@house to forward
he RSP sol ver 625 déternfnes requirements to Support
operatingilqsatam andyetwan pereirogradd transpertation of failed mmah‘ybla partsdack to the repair
depotEJ gealllﬂ?% ﬁgg&kﬁfﬁﬁﬁm %ﬁﬁi tlgo r1]né:flusdse>a rogvge}r g 813%106‘1“:0[?& &hrough collective
buyingejoaier aind &e@hdpmmguﬁmbh@dmaﬁd@cy&mgle dpliMizatip suftware, Total Asset

.. ui oper ati ons Pra titio s in the art al so
VlSlbﬁﬁ%W dﬁﬁ%ﬁ@%ﬁ)&am 4 S r pAttsmagkipg piegnology, - better
transﬂ%‘i’ﬂaﬁbxﬂﬂbcl:s%ﬂsﬁl%ﬁéh ﬁﬁ%ﬁ%ﬁfﬁﬁ(ﬁ@) enknt %pl‘bb@d PR R t€sulting from better

re- SPED y problem The P sol ver 625 solves an
utilizgione O gSqyressd anel t beiter t fiategior daventosy nentinpigaipnwdly| collecting logistics
: t t and offers
inforHRAY Es b B0 BRLE re RIAS ARRAT FRRER “L Do

St eps E{rforned by sol ver 625 include, -but are not

| i m t edlanggendné ddsbbdaydiprograny getrizh 627 ells\amacltlmgoﬁmppb/ chains at a top

level, ir&g)%lﬁ% Q.f’ch e%rlst rs ellltlveeg{orya[ Pgﬁg{v(e) rt§lgfn ﬁ}f&fsg{'l Zl&hrl glﬁn on mvestment average

numbenef deye patis hrelcﬁl bh@korﬂern‘aﬁd%ﬁidcﬁt@bnbhﬁxe&ié@ tli@Cer2blel RaRBément teams to
I ch are annualized, so 100

hour s,
mom%g&‘f’iﬁlﬂlgo f?oﬁ??%lyﬁﬁg‘lnweek per end item of equi prent

beconmes 5,200 flight hours per year per end item of

equi pneftudife $duftEndEtINEIRione28UR B'sﬁpp1§r thﬁ%@lﬁﬁbﬁf wii€}fis a statement
week RSP enabllng)the equi pnent to erate for a week

of wheghe snplieseyepnd Fow &9@“ Bulfyete Felptions ippPyih thera ihigeluded within BRC
serveSAAP RRFdiRS gﬁﬂm?é(t é}uflﬂz% ﬁlo(in\é%'inbgaghén@ GhdtfiGnéhds, but is not limited to, one

constrai nt; ng but
or more of the followmg relationships: long term supplier relationships, stocking long lead time,

limited availability, or hedging raw materials at the supplier’s manufacturing facility for use by the
supplier to manufacture parts in the event of an order with the purpose of reducing manufacturing
lead time, storing tooling required to manufacture parts at the supplier’s manufacturing facility. In

addition, contracting for an annual quantity of manufacturing of a like process, while retaining
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limted to equi pnent availability, a space limtation
based upon a maxi numtotal volune of spares which can
wheooroesssport ed, or a weight limtati on based BPQPDOSA06/045232

maxi mum t ot al wei ght of spares which can be
transported. Still other steps performed by this
sol ver 625 include: invoking the strategic spares
nodel for the new scenario to determ ne the RSP

ﬂethlhil}TlIO spvklyithe miveefl parg tovbé ahiRctarsd] BIGHieritd nhifihie¥stock levels of parts

onmendat i ons,, and_ | nvoki ng the supply chain

with GCRARRCF GHCLHIESeTSRd I conicatiliied WiliR Saving eptmiratien 628

whet her the depl oyed equi pment can neet the

0 p er at ispeafic g@ahated Wsifgk %ﬂ&t@ @20 Oi‘ﬁblflflee %ﬂ?&rel 1%6% fiffed to, a line count
qui pment neets these goal s. Sol ver 625 is furt

reporggﬂmggqyﬁ@ Fphingdhe yelue of prrtsrin inyentpionbs categazy pf pat’t Part categories
e aor.di n

et NI —_—

(whicRadiap Foreprisen opltipde mubéatmhles)n réﬂﬂaﬁ)@ bags dpﬁnﬁ‘z’eﬂhto an equlpment

R N R RO EN L —

subcabﬂgeﬂés)t hey ke pa® Ngcluded Hr&RIY %)t%ﬁz%ﬂ NYhicht rn?ag'r %Qﬁpmse multiple
urn to the depot for maintenance. Speed

or
SubcaPeéf’rdﬁ‘ PRSI tTRROTCRISIERP RN fugsempel whiistthe éﬂtalp{abequ e parts optimized
kmsﬁﬁﬁ@&g§uﬁggﬂé5pﬁ§aﬁéttO a mnimm A practitioner in

the art wll appreC|ate that pipeline spares are those

required to support equi pment operations, the repair

t ur nar Byeatory efsessand shortfakh mporjermmg CdB‘bIaynVantm'y tthe excess inventory
availaBRIHE fefald 8%1?@)@%15 d %g gho?fgﬁ%:vg%lc I1s b eféh%]%%elnged stock level.

optimzation
transportati on of hlgh val ue, and often | ow vol une,
spare Bhe use 6fr ppombined exdhanger curee, aisotknatvn igr ghait@erk Gn the art as a

erat,. ation, and return or retrograde .
cost ERLNTR! ARFT SHRF pR iy PP shimort ceclsler gt s qaseting locaton
(retaﬂrle@) andjﬁﬁl@hgusﬂgr(efholeSalé)flevfeDaﬁk&p&f doaltieR r@%ﬁ aBleZkts @Btimized to an

ower tr(?nsport ation costs thr oug131 col l'ective

equipER MGG E5hand CORYREPISGS g e ioa Bl e scoh camgipr combines

consuinBble WaRs QiR ZALbRRaS Ak YRles, Total Asset Visibility
(TA %gﬁnd’tr%ns%%?taﬂﬂ%%ethrough RFDD and parts

mar Ki n% t echnol ogy, better transportation decisions
t hr ougHPHRA) i yeniay devel lisingeandior graphdepivént eaesht fvenory by category,
h Q§§ L 19 t resour
where # 1&' 1S ??lfgf)g%é:dgﬁl a%f\?\ée n#‘HrS yr% 5 elhgngz ?voeno %Inag gﬁs Flé %tvg]ﬁ decommended
by thel W@q gwyentofyooptmtizaivnanodel ainsqive tpatts ®uitht 10YBRtory 6Pfdcént demand to

an n atterns. hboar d
i BP0 TR G008 FLA, pLBSHEEM D0 e ome i
numbea off graarh evélthe dxeE8 AN FheUsl HEBufled oW dr AMBMIQW¥hin the same variable
turns, | nventory investment, return on investnent,
numbeé\ggy%pé% ough consumption.
One embodiment includes a listing and/or graph of the active parts required to
achieve optimal stock levels recommended by the strategic inventory optimization model plus the

required one time additional provisioning or stocking required to bring inventories to the optimal

level to support the equipment. These two categories comprise the optimal level of active inventory.
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nunber of days parts are on backorder, and additi onal

nmetrics which enabl e nmanagenent teans to nonitor the
wheavbused a supply chain. |ncluding sourcing PCT/US2006/045232

optim zation 628 in a supply chain solution, which is

a statenment of who the suppliers are and how to best

cultivate relationships with themis included within

BRC server 401. Sourcing optim zation 628, in one

enbodi Arother embatimemndaclubast a listinpoand/omgrapid of the mpeiverparts with no

.. more of the following relatio I ps:. long,term . .
historg G e oGP BHCHS RS Ty GORIN A PR B garts which will ot be
used withihls8fhe ¥ALBIARulbéef Rersheridid @vd et s tompisseahe iaetive and slow

~supplier's manufacturi n% facility for use by the
moving ipysintasies pdricheaie candidaies Ik exsessed enwrappeit of an order
with the purpose of reducing manufacturing lead tine,
stori ng,L@el élﬁ‘&)d'ilﬁéﬁf'iﬁcque% Q 1&&5%%@9&%%}9_@5 the eRdesd Pits what will be
supplier™s manufacturing facility. In addition, .
burned alowvmantititiged. o Nognthermerddusgfoan tistings shdfen gedphcdepict fg Bansition from
[ ocess ] ainin LRl . i f
cure oy g A B B ey b6 s
mnimze stock levels of parts with uncertain or
f1 uct uAhwe) sperear@nsenptiont kstop anetdrvgreph degicting bwy down of excess
mven G oV Epha b e e B yENE HRRBn TSROk e X was and
annual BGRUIplid:S bh 1L YR O Akl RBhENHBR iy adpitedin qBIgbSes| Buch as on a bar
|nv_entor¥) by cat e(gory of part. Part categories include __ .
chart, teniseligd bethprearised peysningdeeraess mventpyy byped gown qygr tife. This chart
t eqi i t-1 [ | ' M will h
ot g Y PR PR BLERY B0 1B ok B Y i cosme cc
year, thehihoiwvzimanyt partsndocbaityslly meed talbdyadsich iyear?’ g oEtlis bypottiskows how strategic

. strateqi c.inventor timzation nodel i .
v BpERIH TS Sorb Pl s 85y Tkl B8 pPhe excess imventory
may RX6brdaRed bvamie! thid Zeduéing therbidpbt for)brean@nés of replacement spares to
mul ti pl e subcategories). Such a %ggor answers the
cover dapsg CORMMSH AHYE TeRaIFTRY SETBPRI 25 APEFEViStablohe part's
optim zed | ess than the total value of inventory.
I nvent anyeX eabsdiaRa: HbRads’ @lnhudl @parel abd @alty beW kil and/or graph
i nventory, the excess inventory available for resale
showige the exnssial anayal costdo Serompewemenital cpplacerysal gijres to cover consumables
[ Ling! t of repairs t
prs SR S, UORL Gl TR a0 B SRRBLBE g e cotrpan o
repairableapar®st Thisrspert goswers ube guestinns H howmnuole dutlges should 1 allocate for

._hmore exchange curyves.at the operating.locafi .retall.
i ERPGR LA RAF N QN BRI BTOY AT BT Gty Rlpair budget fo
repairGBIRYaREs WERAAS fhldxPeddat! rdiu Sty tind @@niber 6fresjts WNEIRt number, so I can
avail ability goal and consunabl e parts optimzed to a

9

collabprate withigy gipaier by fhaeng s fpfesrss” consunabl e parts
optim zed in separate categories.

Another embodiment includes a multi-year life cycle cost, or total ownership cost,

report listing and/or graphing annual costs over one or more years and including the impact of one
or more of: deployments of equipment from one location to another. Also included are the impact of
an increase in utilization of equipment for a duration, or surge, of time, deployment of additional

equipment on a periodic basis, such as during delivery of equipment, reduction of equipment on a
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Optimal inventory level listing and/or graph depicting
current inventory by category, where category is

w@owpioessed of active parts required to achi eveP@pUBIU06/045232
stock | evel s recommended by the strategic inventory

optim zation nodel, inactive parts with no history of
recent demand to indicate that they shoul d be stocked,
excess parts which will not be used within sone

periodiartiasis] @ich uastibringfequipatent phad dubané dspssal pafd svaialbn of engineering
desiaM || be burtlrihgggpd%m or utilized ,Yylthl n the sane .
S Shanges IPAGTHEdRS B 1ap Uhr & R GRENIIHR BT 9ROD B gntire system.

enbodi ment includes a |isting and/or graph of the

act i ve Apgdokrable plitreport Gst@phindi® oPiihidtihe PaRHnRUCIR quantities of

recomended by the strategic 1nventor¥ og;|n1zat|on .
parts Frea@mepiedsby the straiggic ivgnERecrtitgatinadgiolvien Faluse by those buying the parts.
This QIR iRl RObRE: R 1A adfkd ' i8n B e t Qi £8
© to the 15gptj mal Ilevgﬁ tug& é}f}% orr%a%%ﬁélg%%uﬂie neéﬁ egl?[}]%sé’@ea Spareable part
may goperatsad wgohéreent ¢o ppociueetht Ipeece ptuitsmelquirel/el mafufautire Wieat spareable part.

' r ot her enbodi ment .i ncl udes a listin d/ or ]
The ﬂgr?éégﬁslgf eP f’rrt}atcr: S@Eesp Ftrngwnﬁo?%iséﬂ?? eo?sg‘?“@g’é’ﬁtmto a list of
procuchbleapattsf and aghreated requatenich®Yos PaYhEmbers KK 8L, prédifled both as piece

séfess arts which wll not be used within sone
parts gnd s SAMPOREREPATS B years. These two categori es

conprise the inactive and sl ow noving inventories

whi ch aheOg 2R 4ad n ORIP G EVRERE Bd ¥porChARNRSHd/ hi

Anot her enbodi nent includes a Iisting}%ndforggragﬁggp ing the part
numbers and quaniiiep gpthandiead op orflerns anpinteid tifosun This solves itheepioblem that a

SultBoRr Ry f I St / raph I ct Lo

comp iy i Mol 6 s ook ot e 3ud St Bl 3 R o8 € hpmct peviod
order fogwrisiedhet terrhinationdjabdjy nd wectontrant kahellslos, i toiadeeMAD Expiration.

| evel s. Annual spares consunption |isting and/or graph

depi ct j QY. excess, i nventory.over tipne. . .

et ot A ulsh PEARORS 1GR0R Gop DR o daniial Wwise, This sobves
the prabierh hieat Riffexérs comsdtiani hale digfRuplhiddngis, EfRiflbaBisBares analysts want
¢ knAnﬂ-%alb consunption i s depicted in categories, such as
o knoyy, e IgWFSt 408t HIX poParHCIPEEdBIAPeF @cifieh cdseh dsagaAtiwant to know how
much OF €28 Patt WY B, Wi niMhERE wdAWD kAYR hol HEch thBhey tEPHHI be able to return

answers the question, "if | have excess Invéntory, an
to stakeh@ldessy how many parts | will consune each year, then

how many parts do | actually need to buy each year?"

Thi's 1GBOE fevall QYhal@ it | Gostsl TSNS

may be usedvt o | owner ¥\éll %Sf/éﬁ% %%y‘%s{ﬁvésg‘?%g%%/mggé%%;é%&tnggn order, the
annuakgrdersessti andenten] olding dvst e detameidedv@ostd foment-ydan parts requirements are

. ug| et.,for.procutenent, of repl acene .

adjusrl G YOS BRI S0 R FERre to e §ogF dollars, alowance i
made furrsapp ddssamduswerkvdfcmati facturdd @ulhe rang mb%iﬂ@?ioﬂt RE hat@So part cost.

. .annnyal spares and yrepairs buys listing and/or graph
This fmancmH analyﬁs detennames e stare parts pgrtion ofa supgply chain con%ract%rice.

Additional details regarding managing an equipment maintenance supply chain will
be described below with respect to FIG. 7 which is an operational flow 700 performed in managing
a supply chain process to maintain equipment or assets. FIG 7. is illustrative of a routine or
operational flow performed in managing a equipment maintenance supply chain process according

to an illustrative embodiment of the invention. When reading the discussion of the routines
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showi ng the expected annual cost to for procurenent of
repl acenent spares to cover consunables parts consuned
walenorigiseepai rs, repairable parts scrapped. as PCT/US2006/045232

unservi ceabl e, and the cost of repairs to repairable

parts. This report answers the questions, "how nuch -

budget should | allocate for maintenance parts each

year? What is the spares procurenent budget? Wiat is

presemdnﬂlarcap,a't shohld:igaeappfeoiratedehm ithealoiealppetasiond/fataripes ¢nwdiments of such

xpec buy and nu r of re a'rs r
modug} RECPPIGHHEL LN ot PFRUSREY (Ot hy Bl o ARy br program modules
runnin®8f 1aNGorBHitink OdyS RS hisd?or @)Oztshﬁllteraﬁihéﬁbdrﬁqmmme Clbghdearcmts or circuit
mul ti-year life cycle cost, or total ownership cos

moduleg paihin the SPTRBREIFISH: g?lﬁﬁmpk@w&mtmaus B G QAkoicE dgpendent on the
perforﬁ‘{amggé{e g?lye%?érﬁs é)fr}ﬂ h sttsl?l ttlngEuc‘ﬁnlﬁo(,‘Hﬂf:sm)A@cordmgly, the

oynents of f-one Tocation to
logicahnpérhtims 1M$mtadnnlmﬂea aldemtalhag |upp/auou&)¢mbnd1mnms desseibed herein are

uti.li atlon r a dur r
referr%?tot ViAHgus yd%Sp?pS’ ,%g‘lrl&lél‘&&&fmwgﬁ EiR s uI|g pdrlflgeﬁt Ionlnst%é dSognized by one

skilled 81 the ditGhdd alsdse opérhl@(khsﬁﬁmdtﬂi‘al rigvidey, ame layid ﬁfod&lw rrm@r&ﬁtlmplemented in
reducti on of equi pnent on aperl di c Si s, g as .
softwigyr th Sr@E@icpiBnPeiagwpets dighal !oﬁ an, fgpmbination thereof without

dev1atﬁ¥e%ailr&@ﬁ}e%¥31rﬂfan§ D&tk RgdRedigN Changes i mpacting the

y or ntalnablllty of one part upon the
entire system A procurable part report listing and/o

gr aphi Re¢ vheraenal P sbeging efuaprrationed0%Whssg ttke BRC server 702
establfsﬁ? oer Egleagecplyusgllgfs ies %Bxg%ﬁatioﬁv Nk P Gy O&P&tfo 7%)@t h@ BRC module 402

use ose I Ng t he parts IS SO ves
(showhHa RiGod) captmdssadata thatis namdnatd custanger mecgmemzatlm diben,zat operation 705,

e BRECHRMETIN ks ratsahina e tosipics S8 Yl TR Ed:figSn for use by e

solverdB0Ef acture that spareable part. The procurable part
report translates the requirenents for spareable

assenbljes into a |i curahll e parts
aggr egXe#s o é’@ﬁﬁa?‘%‘hga s'?‘lf’o]g{{icjl g‘ﬁ%rﬂ?@ é’r‘?ﬁﬁ?t% I?leﬁﬁa’éd using statistical
analytﬂ 9%&5%’1 Iﬁé’t &ﬁfedm&@e"[‘ﬁ@'ﬁlﬁf ARAURSH2OMRRRCRE foiREAsEin®fmethodology
Hand On Order at Contract End report listing

from ahu;amofgn@mﬂs@se@m yfarecasivgpeate efithe qaripmentipags gl how the parts are
used. hﬁﬁ%p%ﬁgﬁﬂ P%(V%b 3 Bnfle ?Eq(é) rétfo 10.Thi s sol ves the

a company nus e anount of stock
on hand and on order at the end of a contract period
in ordaét operamn T, tieeBRE mmadulet 4@nopitinaiiaés] the jnvenferst eased on forecasted
ct IIatlon Lo a contrac r
cemag I8 bn BRE o CbRRr &b BrEReegR sRRpE Iy RC nd tocatons are
generhtedaNekiht dpekdtion 12,1 the BRO nvsiale 402 mitmmlsemdtlhmmors the actual flow of

di fferent constituents, have dlff rent re U|re
spare PaRASEOaled it drasiewenngrgets foRihe THeSRA S5PIF7S 0D HEIG: ©) to plan for

replerﬁ&ﬁﬁen%f‘th\ﬁl\’cg)rgﬂfcﬁ & thEAKtdRS ohAn PRESingbaRal , asset
manager s nt to know how

Next, at operation 714, the BRC module 402 detects any variances between the
statistical demand forecast and the actual demand. Then at operation 717 the BRC module 402
forwards alerts to the cognizant asset manager in response to detecting variances which exceed a

preset threshold. Alerts may be forwarded in the form of electronic messages to an inbox of a
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much of each part to buy, and managers want to know
how much noney they will be able to return to
wat@rebshders. Stock | evels, demand rates, andP@EUS2006/045232
costs, as well as the cost of placing an order, the
annual order cost and annual hol ding cost are
determ ned. Costs for out-year parts requirenents are
adjusted to current year dollars, old pricing data is
represestativeatesporisible for e cusy@aer &0bundr STheadpeional €Fldws 70B8&n continues to
for_scrap |oss and rework of manufactured parts, and
operalif tilr ate profit is added to part cost. This financial
anal ysis deternines the spare parts portion of a
suppl yA€bpératieioT20,a8d rddh ice@e Addé Hh@aRb id@bRinhifed and removed. For
) regardi ng managi ng an equi pment mai nt enance supply
instangg, % poblpmptigprogEementead e RL-Th intpresing spares mag b therroot cause of a
[ ' i | ow e r I.Nn. [ .
detccll (il CPhup PELRAR0 Heely' Qe el ol ot TR W supptcr, 0
removgsherent cEise. 7Thensatiopbration 422, whe BRGmoduilt i402 receives adjustments to the
perational flow perfornmed in nagi ng a equi pnent
reordep B5igl oot Rardet it Birioppasc e reiting g agiies” afpen the BRC module
402 cotinusd i theV@oRaNO6H BESHerdtiont 728 hyn¥EiingOMe fWREA DEAINAGetuming to
t he discuifion of the routinespresented herein, "it
operatig (K flepraibgd abavei at ed that the | ogi cal operations of
vari ous enbodi ments of such nodul es are inpl enented
(1) asFRG. 3aH@RARS R supPRRULR softWRt-STRAIRE RS Boc’ve'ﬁg, and the outputs of
program nodul es runni ng on a conputing system and/ or
the mgjon madulps which sampeise therpafiwaise Thegarchitsciueuiepsesents an innovation to the

' ¢t kLt hin ' e The .
o, DEREE R 8 Sl ARCERTRB 3 BXRR Rant B e busines
procesp o b spfraaessolutiquitha: nentspedific tdleers wpisvide g aiGte Bdlution to a complex
su 1i | ema@ti ng such nodul es. Accordingly, the | ogical
PP YOCB%F‘aRIP B illustrated in FIG 7, and maki ng up
vari ous enbodi ments described herein are referred to

var i oUuEley BRC @perwis nglopsd rwigh Whalndéfwin@RiE, o @eS bMiness problems
ecogni zed by one skilled in the

.modules. Lt will be . .
requirle supglE phah s ioget sl RBRE he 36 RUATP PR betHiess e Susipise squirements and
the spadific RBINE! RIuARY td ﬁdﬁgﬁﬁltﬁ@%ﬁg{nbﬁsﬁéfg&ﬂgéﬁng tH problem into solvable
firmmare, i'n special purpose digital [ogic, andpany
steps, ighEy g the systerpleseiregiitemsnts ndesviaay fepablecartt siep Syhierddtiressed with a

. 8 r e - gper ational flow
solver S 6 R 80ral Sblo B3t BicMBSRE“BRC Sorver 702
establi shes an integrated business rules ‘
conf i ghiSapplyrChaieRetabase dypplicdtionr80Z GdanagdsethBRGwnafdlataefrom customer

A A A T
is provBd@d touhkubotrt catie ans clegRisl drakdtite proviRHiPiudGMIE ShRESSE data. The

t he d?t a in Pr eparation faor use by the solvers 606.
data base application allows etficient use of existing légacy systems in a way that increases the

usefulness of the data. The database application provides a source of data to perform investigation,
research and analysis. The data is utilized to forecast, acquire, and allocate spares to support the
equipment operating program at specified operating locations for equipment which the service

provider manages.
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Next, at operation 707, the BRC nodul e 402 forecasts
demand using statistical analysis based on the
w@e@passdd dat a. The BRC nodul e 402 sel ects t hePCT/US2006/045232
forecasting nmethodology froma library of nethods
based on a forecasting profile of the equipnment parts
and how the parts are used. The operational flow 700
then continues to operation 710. At operation 710, the
BRC nodulStatfkfidaloPeinahd eBorédastirigh 6INEO3P3 bESIRd kAbwledge of parts with

forecasted demand. This is where huy reconmendations
automgiel Selgofien Pgﬁa%sttlﬁ@l@;{gfﬁlm ePRecHifally-cusaistienh analysis has indicated that the
Poiss&€ AR ffufbn db@ﬁot%ecﬁﬁ?é’lﬂ:ﬁa?&te@z&deﬂ%ﬁd ﬁﬁ'&egggyéeeseﬁgge parts and that

initiates and nonitors the actual oW 0 re parts
aerospars otehatceaidi tay sbecnedded withnlowted doretast fegor ubieg a combination of the

j.nt ; er 6 (Fl.G:. .6) to pl ot,, . . .
negath@ A B XBOnY byt el Bl b8 i cisubution used fo
parts cxgerienginigasiesr. olleXtAnsysiso hay alsboﬂetéﬂh:ﬁned et BRGs ni;ﬁdy”lﬁ grouped by

402 detects any varjiances between the statistical .
ﬁmctl&@%lﬁwurcﬁ 8 04 otz ipied o Testiamical BiAic: Plrefionies, landing gear, engines,
cquipBRAY MAh&Aind rtd HSuRE®yMeketEndiB4s hial W8 asksorRh Bl tpfogriate distribution

the cogni zant asset nanager in response to detecting
for stafisticel demandforesastingceed a preset threshold. Alerts may

be forwarded in the formof electronic nessages to an

i nbox @l AP HEEE ' ' 0 €,.CHS

account I EREP TRECRAIAL dRERP I3l Eisfng bl e R e of whar o
custompie oederso rand 2¢iles Aforaspstingy ivduich7 20 2 sthtememtod!f ehas ¢heobriginel equipment

yarl irs .determ ned and .renoved. For instance, a . .
mamufsPilss? STENIP ety P e tied Y, FAREC Loy, ey wer, in a single
suppl$ [eh#i@ Solwiyn D NGt ¢hat Ggles Cabiestiny isdalste k@Ghie Py Yeddtifibs®s as available to

The PLT would likely be changed, after coIYaborating
Promige-t h t he supplier, to renove the root cause. Then at

operation 722, the BRC nodul e 402 receives adjustnents

to theutifgmgethePaiddge dphbELE A dSnudldAEkdrd®S fréln strategic inventory
response to detecting the variance. Then the BRC

optimizgtien g04e28Qotie isaalsstpek fop drecpaseich-ime fackical @gest ardnagement model is

: [ L.ar r .
caloulled, it RIGEARGIERE LA SRBEE ORP SREA TP ok Ypppeorty. in syach
with thepiaéticak neidal, sdfichwasr surf dailyt fooosTect levenve lihlyglames! it hesponse to the
va am%gt{)%tgseaﬂv the maj or nodul es whi ch conprise the

o (€ "PhE architecture represents an innovation to
the art, because of the way the software architecture
maps t Defising tsefety eoek, rvdiginissexcosst in@edioryi RES® RKHEASD uncertainty in

tpo a_sof.tware sol ution that uses specific solvers to
demaxﬁf8§/'§}1&é11 eTenge bsfuegn 4By ATt Atog dﬁte’&"élﬁfﬂ BSIgG Yhpinpcien appal number of

backoRTe®PhtBR level formula and the classical Wilson Economic Order Quantity (EOQ) stock

level formula. The Wilson EOQ model, developed in the 1930’s, assumes that when stock level

hits zero, a new order arrives which was placed lead time away. The Wilson EOQ model assumes
no variability of demand. This new safety stock formula classifies any stock level in excess (or
shortage) of the Wilson EOQ model as safety stock. Safety stock may therefore be either a positive
or negative, because during an inventory optimization, one may intentionally run out of more

expense, low volume parts.
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The BRC 801 was devel oped with an understandi ng of the

busi ness probl ens requiring supply chain solutions,
werarnessing the rel ati onshi ps between t he busi PEFES2006/045232

requi renents and the specific solver required to

address the requirenments, deconposing the probleminto

sol vabl e steps, identifying the system | evel

requi renents necessary to enable each step to be

addr es e use bfi simubarion 805 t@ rdluctisigbyairodelinghthe opetiddal availability of

ol uti.on in one.architecture. /A Suppl ai n Dat abase X
operdi e e SRRk A SRy bl Shar Bt ote oS for repairable
parts e r&6BEH oIk AMd reSRENV R TYF SRuR L E&ﬁs_-, arbRESA titakémmendations

come fromnmultiple sources, and traceability is

of thesiptegicd invgntohe opiéizaiéonnmodele h Siravlatien SABnis furtherr wdized to evaluate
. ' ' [ f. h e .

itk QLB PR FAREET R 5y A g 6P i o

the fallpstingrpolicy far ety ttahsfer ofiyarte dsasoretferwisé ftotliag Rocafion th @nother, policy

or AP SR L Q58 SRS Sof pars rom oo

piece Bi@qeiptnani 1 anbihkt, 26@ stobkih® pEEA&! relaf@ab ispfres ddployment kits which travel
.. allocate spares to support the equi pment operating
with the ggrinmeRitdusing denlpErenshran fremg thegaainiopergtinglocatingi pnent
whi ch the service provider manages. A Statistical
Demand shangGas8o3% rthMeliBodd aa&ﬁuh@;&%ﬁ?a&? _u@iltljizﬁﬁ'aﬁto? maintainers
with automated sel ection of statistical algorithns.
repaiggeduiiineett pythe operatingtloeationananppsies utilizatiom dff wainednersyperforming depot
e ' dl.stri hut | not equat.el . .
malnefiffol o8 AlIAEh Lt AR, BRAReree QUBHRLS e ds i well establishes
and folhaws adMasfrearingRequieenand Phnniay (MR IYyGAeles;chowah Rkinkdbvdiled (random)
fore sh ?rror usji ng. a co inathon,of the negative = |
demaBﬁ? H’&ﬁr?a]a P %F'g‘é%‘i’f, LRI TRERE 1OoPLioh Oranpilgt Pp Aucreasy fnntilization of
iptfR8t 0@ ialitAticl &t St bF BheUSRAdRIynRAE bBaRiRR] SQGIAGht iodi
eq#mmear ojt, Ahaiysisgﬁas ano de?e?#?%ed ?hat pa??gﬁnay(nlaPGHOIC
basis taclyasolipsing dglivery atequimednit y, such as but not |inited
to mechani cal, hydraulic, electronics, |anding gear,
engl Ne$y 284HbLE '@ﬂﬁla{i&?@@% iﬁgﬂn&a%ﬁ a%&%@%_&%qh@ﬁ%ﬁoﬂn a periodic

functions may be assigned the appropriate distri

basisfsyeh at duringteiqeipmentanhasedout end diapesal gn evahedtiodiof gndintering design changes
. i Sih.cal. f astin which is a statenment .

oS A BHOFE S  l T csi
progravhifinhandial aad Spadatiomid ineaicswhddr diffi@emyscgiafiab. Bithd@aBRhulation modeling

manuf act ur er can _deliver, constrained by . .
enablgs, FAOpgSent rfe(e&%gg%ﬁﬁaﬁﬁ hﬁ%ﬁ@mﬁ Ape Lo giﬁa]e%t Sppptiqnal scenarios.
Furth&®rd) BRI Mbidig H¥ifest BRbnfiRInES rdIAEE 36 HhdeAfy ihaRid%ind profit goals.

known by practitioners as avail able to pronise.
Also, evaluation of strategies to mitigate supply chain risks, include, but are not limited to

catastrophic damage to equipment, loss of a warehouse due to fire or other calamity, or availability

of maintainers.

Utilizing a graphical representation of stock level over time conveys the impact of
inventory policy decisions in a part-at-a-time tactical analysis tool 806. This graphical
representation couples a traditional stock level and reorder point graph, graph of scheduled and

unscheduled demand, serviceable assets, assets due in from procurement, assets due in from repair,
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Utilizing the average nunber of annual backorders from
strategic inventory optim zation nodel 804 the safety
wWGeL@eckef50r the part-at-a-tine tactical asset nBCHUS0861045232
nodel is calculated. This keeps the theoretica
strategic nodel, typically run yearly or quarterly, in
synch with the tactical nodel, which is run daily to
correct inventory inbal ances in response to the
backardeysr inefs pofitioth gsareigableorabsis Behisaisndues di efrgmsprocirement or repair —
[ ch_i inventory held to respond to
]xwk%ﬁ%rf?%fﬁ@§§?%é%enand, ag the difference between the
safety stock determ ned using an expected annua
nunber Tht ibemkoy deanmgshat softeare | médmlerB07A cantaing ke optimized ROP and

cl assical .WIson Econom c der Quantit E 0 .
ROQ o feigi o T SRS B Rt VMo dhoIE Bl This module
is alsd 9e3Brréd toABIHEBRIcE BdcutidifihdShRGfory @¥:Rbhgdhhdn® sf@in®. TBisROMem manages
order arrives which was placed |ead tine away. The

repaisgples gha stogk lewele PusARE o pgY Patb When PBbis| copdengied gagiegstock level falls, and
' t f I i fii I
mangsl) SyRERLETES B DL el A Wofef B giyife 25 6t 3y spock falls to or
belovathe saxfrédrypostt d k reoBkk guantisyt whikh napjenishes sbck to thxestadkt lbveal.
a positive or negative, because during an inventory
optim ZI%% B ous R/e%()SIa?é tolnoans%lbgéf P% ﬁaﬁtso E} oifndf\f/g &l ]eart, in order to
expense, |'OW Vol urfe parts. The ‘use of Sinulation 0
creatd £a@ioee adcdusdte ROPadeR OQ dhakdienpopahahdditicial anvaysissgerfaringd by the solver.

of _operating equjpnen de ifferent |l eyels o i
The iadiviqyaesolver ﬁsﬂmgﬁe W%{)BM &SFemEnengatiqng &iit{l%\&trétegw Inventory
Optirstiod Schivdrd PREARROROI Nts and reorder quantities for
consunabl e parts, are set at the recommendati ons of
the strategic inventory optimzation nodel. Sinulation
805 i s HGP+t Ael dlustrpts el eperaticaplidlow aptoracdndurings fiffsgegt phases of
e -1 C X . , i di r . .
manaiy 2 (Bl ShahtRY , AREINAEARRIRAL (o SNBSS Plan illustative
emboldimest of ftieenigiventionf P eperdtioosh seqeencimgvelrttie systarks exgsures that where the
sl QSRS KO ROPAL o T s s B3 S e coisons s
upon @l gaimeadléanadat Dby afakipg it dhtaimiddbee B zleeamgf d#8|t8pPB®sY or repositories.
to anot her, and stocking policies related to spares
PurthgrgisioyHiset OR? 05 TRFR SRR WG i e cagreghe Aieargrday 102 used by
anothSe BYsHTRR 3 s@MRY mbk R thiecHiRbdl QRS Rhildt P88lh@A data repository or
Sinulation 805 is further utilized to determ ne
reposgipiigsorerensiires thatall systegts mekierdeaisions based papr thegame changed, or updated,
. t . : .
data. WF@;@ L 1e %#J]ﬁsa 1‘?1% ?12{1?1% é(?%ﬂép@l%?ég%o?nrh a@%&%%é created as the output of a
previomsiyntuarpaedeeesspasysent) thiel dyzams ammycher opeeatatieinat sequence such that when one

I nt wh, ‘ts usage is_often well . :
e BoFBASE SRR SRR oD, O s i s o conld
repositbryoR irétbsitdYiRE) THRE Qherebre WbnlWhe §PRHH hadthe cagWIfY of analyzing data to

make a decision, consistency is maintained by operating the systems so as to generally make the

decision once in the predecessor system and use the results of the decision in the successor system
or systems. Still furthermore, the operational sequencing of the systems, and the selection of the

relevant systems, is dependent upon the phase of the business process.
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demand nodel, depl oynents of equi pnent from one
| ocation to another, an increase in utilization of
weowrpeses for a duration, or surge, of tine, BEIUS2006/045232
depl oynment of additional equi pnment on a periodic
basi s, such as during delivery of equipnent. In
addition, sinmulation 805 is utilized for a reduction
of equi pment on a periodic basis, such as during
equi priitt. Spiias'eateuhn apetatosp dosl 6O(ame1émanedaiurmg th¢ proposal process

onen GUREEE B8 5 80, SRGD LR A bl bt ving

a disciied@ BuSiMeds Ubiead O bxdetilegd ﬂfﬁbﬂ‘pllﬁé’mpﬁo@bsaarpdocﬁssemat fcﬁrrthé purpose of
metrics under different scenari os. Financi al

acquirifign Pusinesh relefiREslip GO EEIAIE STHAMSHTATIRTISEORFRRONGL 4 fpast two of the
[1

oo TGO Sk SLOREE S RS D heiin e

for the austantbetseguipeleat ¥2B, etenmiaingvgerhiiorah gbals fQIrthe grsmqr s equipment 904,

dete oal S A Soﬁle§ If?&ilaatd%: ?ngl}cﬁ%ﬁegb%a &%Fte r‘?’% ?glf IC8 . ?ag %.Pat is relevant to

equlplﬁéﬁtarﬁﬁlhtéﬁﬁh& RaiBgeentsoofethdl @Rminier 9065 sleating tl\!mdahl @05 e optimizing a
due to fire or other calamty, or availabilit

netwopka Ph disfriaiion cepters; of W@reaowaﬁﬁﬁcgqreqagﬂ}ge 0§ bagpd on statistical
analysi¢ ?Héyhﬁe &lptitFihe bh FReMORVEY ?afe grtd ONPGdsePlp drm'i@ﬂérﬁin\ﬂ forecast 909

crsions In a part-at-a-tine tactlcal anal ysi s
and Op@@lonab‘@qulfm@t% IPE@WIU@ tradepstedien? 1dt toevalvat shanges to part design or to
dl ti.onal
e oL Py o St T 52 S5 PSRN o A erwork o

dlsﬁlt?ﬁlﬁﬁb&lter@%&ttﬁe d&iﬁaﬂdrfofebaummd dmwmmz&d, inasmeatysrediesvingthe results of
rom repai. i ti

the iny Ry T GLRRAT G PIREDT gﬁﬁlfgﬁ'& <R C‘gﬁ’g‘{ﬂf analysts within the

supply? a%{)iegﬁﬁé brovﬁi@g vﬁﬁéhelts ¥n&HR ﬁ§<anTﬁl%rha{l\p@&tt@gﬁéeMVﬁéﬁ@IBMevmwmg the
sof tware nbdul e 807 contains the og@@m ze

results @é @]mrmmono @Qtlmzatlwealgd fthe @gqp&y ic rf.[irgul?tlon the custollqn%s technical
1[111101% 3§ 'k?lgwlcio% d or gJegr t%%%er -1@)1 @Quh’c@ra{n?; 31§ Qhe inventory

réf er to as xecut'l1 on and i nvent
optimivatiérg 911@ ahd/ety ﬂte&nmpprfrnhmnsymnhnomﬁﬂ]&@asedrwalthamcemmeodation of the

a sto | evel ,.. bu a ne n one, i con gme
echiGE s EHERATE O a1 oS: o RA el B BBNo D FaGALG the expected
requirBmSht® &ith/¥Eby BRAnVedesrfleptiRatién ail GrGingagen, @épﬂﬁ[ng\/mgrbn each step

stock falls to or below the reorder point jn a reorder

in thepuegsss: £y el ag Ferqyprall prashess 26t FERIMinS & PrePaseboninage p supply chain for
t of t
a custg{ﬁgra % Qt{d n@#@}t?ﬁ% cﬁglzer }?Qﬁi o adddfifhed SiRRQL Of parts,

analysce

n order to create a nore
accurate ROP and ROQ based on the additional .
anal ysF¥G.pH} flbistrates oy Opﬂétl@tﬂli Jlow, 160eperframed @lyeng the transition after
ol A e i h i«an e
w1n111{5igI %forpa?egalgl{cd ?%fs}een?%r%%ngﬂéj nmgérﬁé}l? ngred dsﬂf;bl? Shafl] for maintaining
equipment or assets according to an 111ustrative embodiment of the invention. When utilizing the

disciplined business process to execute a disciplined service provider transition process 1001 for the
purpose of executing a new business relationship to maintain equipment, either new equipment
being maintained for the first time, or existing equipment that was previously maintained by a
different maintainer, comprises operation of at least two of the following steps: a kickoff meeting

between customer and contractor 1002, collecting logistics data 1003 that is relevant to equipment
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Optim zation Software Module 804. FIGS. 9-11
illustrate an operational flow perforned during
waledo7ee4sme phases of managi ng a supply chai n fBCT/US2006/045232

mai nt ai ni ng equi pnent or assets according to an
illustrative enbodi nrent of the invention. The
oper ati onal sequencing of the systens ensures that
where the sanme clean data is required as input to a

maintphance kéquireménts pf therrestombia cleahing shyesdatars00ia kKeechatngsdemmmd 1005 based

on st%t@sii?ﬁau n. t Saﬁar Cl %E.Iggat?rzblg Ilj.{r’g}l{( ;p?gpgrgaﬁaﬂgalbeG based upon the

demah® ﬂﬁédaEtOHUOS &nd @Hr&tm&mqmerﬂﬂﬁ&[ SimNEing theWubplys:Hisih 61067 to reduce risk
have the ability to change the cleaned data 102 used

basedtypoartBe mervosl of distahution centpss andeiRe dgmenthforesrah fUR 2ndy the optimized
mven%)\{g'lb(%o b &idvin ﬂfé%fl.fl@lof HRlifvdd %bgﬁ?ﬁi,étl&ﬁ aﬁ@@@ $lifp® tBSn simulation

ensures tRat a systens ecl si ons based ‘upon

betweeh dechnirel anhkysiy e&di;hlroﬂle syt elthin skaviee prfiisiepandicthe customer 1008, iterating
1009 El} §g¥eé1 rgg)f)iinhgze &’H ort e sgl?)glly %1%1%21}31 Eii}(f’f%g’%?ep R0 Cr%tl%es ecommendation
of thes yewhsital dnaBysSy sptafiBingedic beuropesladtiza 101020fSpateepas Iﬁamllﬁacturers and

t hat when agne system.is operated all %§¥UISIte dat a
repaira\eRApraRSimizing thenielection of tFapypaskatiay arqvadsre Q14 rocwme B spare parts
1012 GALR stbapfé%lg ™ the Waréh%@éﬁiré}pfo' (ﬁ'%elo-w]ﬂé@rdei’\ﬁﬁﬁte nﬁﬁﬁ%fné h@Rpare parts in

one system has the capability of analyzinhg data
a wargisduse 40 Heti the optimized mvsntemLWﬂS, rnmrhn&il@ﬂeldom%ch step in the process, as
well eg{ 2,5%628%5%%%3%)/ %.{i(ﬁ qrﬁané {i)(gu 1Vré)s gl%glgfsl@ arﬂﬁ’ﬁgmg %e F]%pply chain for a
custoihes sikqudproént td e sdteice pm@fder IO]IShe successor system or

systens. Still furthernore, the operational sequenci ng

g; s : 2 ﬁ,gféﬁ Sé %E%Bg%g g‘ﬂ :o%%ﬁti?e{lla? E’ltgwo E%O@ ol gg)%{n{:]cg ld%@gn %]uggaémng operations

whenpﬁl@ﬁ‘@ﬁﬁg k! $oppH bﬁaﬁﬂlfptdo@iseﬁ)raﬂﬁamfbﬁhﬂg |eq\[liﬁinef1ﬂ oW et} according to an
performed during the prog61 rocess en bi ddi ng or

1llustr|§|;1&g§li)q¢gm§1§ qﬁgﬁdggengog U %}pg] tl}edasqhﬁi}nﬁ@ gps,weﬁb process to execute
a dlsﬁPHﬁeﬂnﬁﬂ)Plnghe@r? Blcess Hi01! f#1 e S oF Rohfifnd g 'e@t‘%ﬁﬁshed business

ocess exec a disciplin proposal process
relaticﬁrtshlptthenqgummo%glmniena cquprrsm gpqammsmfr@ denst byaof ba §¢11cpvmg collecting

loglst*c\ﬁo(ﬂ%ftﬂ?t 15 re%l Y%%% o u pn% 8y aln%enk r%fp]ﬁ{”en?e octf tﬁ% ‘ltls\%z}ééﬁ" cleaning the

data 1qo311bfm1ist1ag demam I@Btbaﬁed%&xatisd@n tuhafl Y Gf thcedma roptimikisg an inventory
for the ¢ rs e nt 903, . determ nin
of spag gpras | 19 oGO8 TROfETEAA Tes bR RSP Raesgis, performing trade

stud1é§elt1©5 o Bl dheht® ?&%'ﬂaﬁ%m Rlor td AQu ?1519 ¢has, ﬁl@lﬁlatlng the supply chain
| ecting | ogistics data that is relevant to

1106 éqmdmﬁemk ra¢chepandhe actretiuet dsfbutiongenterfeand fhe derpand forecast and the
opt1mg£%tm& n?(?? E&aﬁr%e 1 ﬁiﬁt e Aénto %}%}tfﬁ]ﬁbtgg%ﬁld( o:tﬂ@ Ev?tpgt chain simulation

‘on ce ers, or war eca
baseddepanthe 9@Sorhmsndhtion fttht itcchiical amalystsy shanagihgtthe oﬁainazed spare parts

tactic%lﬁé ggé g aglgtpiéiggggglg rgé)w ing E)?&{l %is?b%fittysl 18& 90 g?sspea(rje pa%s or assets in the

supply chain, managing the spare parts in a warehouse 1110 to the optimized inventory levels,

procuring new spare parts 1111 when stock levels in the warehouse drop to or below reorder point,
reporting 1112 on each step in the process, as well as the overall process, and managing a supply

chain for a customer’s equipment on an on-going basis 1113.
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and operational requirenents, perform ng trade studies
911 to evaluate changes to part design or to the
W@ aplog4sehai n, simul ati ng the supply chai n 912P€DUS2006/045232

reduce ri sk based upon the network of distribution

centers and the demand forecast and the optim zed

inventory, reviewing the results of the inventory

optim zation and the supply chain sinulation between

t echni Bailloaking afone paik e trime; e abopd ﬂ%ﬁcﬁbﬁﬁ metBeqsy $¥stems, and computer
progrzRﬁ r&ﬂl%&lgl\ﬁﬁinﬁg éo%st!fzﬁﬁ naﬁle?qqréﬁsa gcﬁ r\?Sﬁs RESS tab ca’P %ﬁ}gply chain tool,

revi ew ng he re e |1 nven

. becausyp(d) nherais mmabtiohd)emplpﬁrte,fmdr(b}swmﬂ)mias cmaltagmg assets traditionally

stonmer's techn an sts, ich
have %rﬁ l al

i S
Y PP DR BB oK Gt A1 oyt FGG85iR L automates the
collectiBY GRd Bty SPAAtaTIvasd $ia 5ba368 HéaintnB @he HRRkNt EHRAFOR cach part number
simul ati on 912 based upon the reconmendati on of the
beingmanhgride Q) addsed grephical senrespuiatienofgneeniosi levelstovesrtime, providing the same
i e
s A S EHOP YR, ] 0 AR panger o sve an
rev1evar1ﬂ1hlﬂplesscanﬂr315| b:dﬁorer R[tnanng oge Qdﬁnmﬂbnmhamit &b clecttonically loads the

as.the qgveral | rocess nd rovi di ng

resulfyz 3ok el St omtre Rt g St gt BB rrer o

equi pnment 918 for the purpose of ach|r|ng new

busi neShus, Fie pkékent | sdrtioheds aprespey akindodibd f bowmddeds, systems,
performed during the transition after mnnnlng
configiFae% aFOTMHCTHBIOSTAE PERMNER P TRRIFAEARARE grediyms, gjgpging computer
progr&fi@fde nfaﬁﬁglﬁ'?h Bplnétach R96HsP IRRkinRln ARG AVHAE @ieﬂﬁvérfﬁon has been

an 1l lustrative enbodinment of the invention. We
described i tetmgyof wicus spéopfiid erebdirentndbesepkidied ds theoafewdbmcegmze that the
mvenﬁ (':aﬁlﬁoe%lréc?ggd Rith %ll‘lo%ﬁ“lcg{l@\/\krgﬁlﬁ e s&),ﬂ a!hh 9&&)@ 0P &%S@alrhgo 1

urpose or execu a ne usl ness

relatlonshlp to mai ntain equi pnent, either new

equi pnent being nmaintained for the first tinme, or

exi sting equi pnment that was previously maintained by a

di fferent nmaintainer, conprises operation of at |east

two of the follow ng steps: a kickoff mneeting between

custoner and contractor 1002, collecting |ogistics

data 1003 that is relevant to equi pment mai nt enance

requi renents of the custoner, cleaning the data 1004,

forecasting demand 1005 based on statistical analysis

of the data, optimzing an inventory of spare parts

1006 based upon the demand forecast 1005 and

operational requirenents, sinulating the supply chain

1007 to reduce risk based upon the network of

di stribution centers and the demand forecast 1005 and

the optim zed inventory 1006, review ng the results of

the inventory optimzation and the supply chain

simul ati on between technical analysts within the

supply chain service provider and the custoner 1008,

iterating 1009 the inventory optimzation and/or the

supply chain sinmulation based upon the recommendati on
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of the technical analysts, optim zing the source
sel ection 1010 of spare parts manufacturers and repair
WO 00d064549 opt i m zi ng the sel ection of transporPeEr/UsIw06/045232
provi ders 1011, procuring new spare parts 1012 when
stock levels in the warehouse drop to or bel ow reorder
poi nt, managi ng the spare parts in a warehouse 1013 to
WHAIS AR ivBIB ¢St i nventory | evels, reporting 1014 on each
step in the process, as well as the overall process,
and tran3|t|on|ng responsi bility for managi ng a supply
chai n tor aACOEPBREPrograsyPHOpRE APr Ianaging @rsypply chain pragess to maintain
5
cauiphBpuid i moHIROAT A AREA  Hifter e R Midnee modium having
compusempighgablshpriograpr Qwsgandnednm satdainnding, dguiqueitir-readable program code
COmplg;lshsets according to an illustrative enbodi nent of the
Wntion. When utilizi ng the disciplined business
process to execute a disciplined supply chain process
1101 f ofirst keequtabposmetion fardddritifyihg gndtapeingbdsits Fedeiant to one or more
s1nes relatlons to maintain equi pment conprises
sets 0 ep%‘}pérf engflcqrgg\gfeq% of the follow ng: collecting
Ioglstlcs data that is relevant to equi pnent -
Mai Nt e48et6Rd eLguiabRFMiGn B pid\adify SERBED, the CaABIIAGSs bD8 plurality of
data 1102, forecasting denmand 1103 based on
inventery, MaBRgeESnt, SHBPly Ghainomapggement And HGpipmHen myinipnance applications for
preprdc@ééﬁ@td?'ﬂ)é 18EntFRA 84 P %f thrgd d4@4 based upon the demand
foreCast and operational requirenments, performng
trade studies 1105 to eval uate changes to part design
or to & Hurdsexspitgble partion for meekingrge prengpist ydatsh@ipm the plurality of
applic §.£@ reduce ri sk based upon the network of
. distribution centers and the demand forecast and the
optim zed inventory, iterating 1107 the inventory
opt i mi Zfuithrexenuthblr partien fu ppegratiigahe peprcbsaed data s edolution to the
nd tion of t.he technical analysts,
one OHB&Q Sétpgf?qil? ntertfmge rgﬂ%mﬂé%"?s tactically 1108 on
a day t o- day basls, providing total visibility 1109 to
all spare p@ircbmpmuer aspedns produtthecsrdipy tp Claam 11, wherein to integrate the

prepr iU RES R SR BB Re R AT RORFEPEI® par t s

1111 when stock | evel s in the warehouse drop to or

bel ow fomoadian ipentoty denemdibhésddnkidprepdc&sed\df4;@Ad1 N
the process, as well as the overal process, and

managi ng a su chain f stoner’ ui pment on
o oo Atite b Sattey Bsedof He i cosid iptetor deand
time, the above described nethods, systens, and
Conputaér PragompuRl Peoehs @bdutt @&ioﬁdlﬁﬁ 6 (g DSfudtfert Einprising an
er, of uses of a tactical supply chain tool,
executﬁ@@&ﬂls’é’n %}} there is no interaction between parts and
(b) compani es managi ng assets traditionally have only

one pPeh&Hidring pRIFEH v td @6 c@st&h&e@ déesihe acthf cBALEHSiSN;
enabl ed herern (1) automates

detecting variances between the forecasted inventory demand and the actual

consumption;

forwarding alerts in response to detected variances;
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collection and entry of data, based on a database

containing the relevant data for each part nunber
wheingesanaged, (2) adds a graphi cal represent BtT/082008/045232

inventory levels over tinme, providing the sane data

but in a visual context, (3) allows what-if analysis,

enabl ing an asset manager to save and review nmultiple

o1 cot 1 e S PERAL AT R bR, B Pkt for variances

and reorder point into the inventory nmanagenent system
Thus, the present invention is presently enbodi ed as

hods,: fi i :
or oduciegn hERRcadRl i A6 doilia bR HEtsaR g siments.

conmput er prograns for managi ng a supply chain process
t o mait ai nAeguipptee prografhigreduch ecdondingtté Gaita? wiredin to forecast an

inven@egieéﬁagjg%akegdgqe gs pﬁ%fr%ﬁ\é?s%b‘n%g%, ?2@(5 gcéml i Ih%é(%&ﬁékgel: geﬂtgltorsl 'is operable for at
least onBwEElbrdg, @aibolet ik ,aaﬁfdidéﬁélaﬂh% theFR&PrddesRlide@. Wi L hi n
the spirit and scope of the clains. WHAT IS CLAIMED | S:

1. A conputer program product for managi ng a supply o
chain r oce/gs”E‘B“%ﬁiPFﬁ%?fﬂ Regch peserding 4¢ (‘Pq%léhﬁ Jherein to optimize a
produd! USRSy PEREL6h (6O ToetAled0infeROTPRINa! 8Ad Zgiu‘?h SuBdfe portion is

medi um havi ng conput er - r eadabl e " program co enbo
operaile fos spepmraeniding 2 quhetityifjspare produsd b brlepamsior beatgwdieom which to draw
th ng: a first executable portion for identifying
eSpéﬁgH@gg%urlng data relevant to one or nore sets of
equi pnent nmai ntenance requirenents; a second
execut@bl e peompater Horgram erodiich geccacting $o Chaitnh? wherein to forecast an

v GERRER ol BhALh b R B SRR e

applications for preprocessing of the identified and
capt urseibcting a stastichl forbcasting uicalddefrqan fatlib@dry fof Forecasting methods based
a& eca Vlﬁ‘ﬂg t he, Er S‘pr otgessed data.fromthe plurali tX of
on a Ao R rociaieh § 1 o EQRMER: dRaitamnge FrapireBents; gp
integrating the preprocessed data into a solution to

the ongnertif®i GensdidTofebase Gl AAEIHE OB RAMMNES forecasting method.
requi renents. 2. A conputer program product according
to Cla}'ml wherein to integrate the preprocessed data

into a sol ut PORPUtEPraetRpy MPHuCE pecording (e Clagp 3 whereig to forward alerts

in respoRSY BRleRcle@ vafiticBE AT fth LRUARBIE LYridE TROSErAS &4 sLihihd8n electronic
preprocessed data; and
message to key personnel responsible for compensating for variances.

8. A computer program product according to Claim 3 further comprising an

executable portion operable for:
determining a root cause of at least one of the variances; and

providing a solution to attempt to eliminate the root cause of at least one of the

variances.
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optim ze a product inventory based on the forecasted
i nventory demand. 3. A conputer program product
waewandismy to Claim2 further conprising an exBCTUSINE045232
portion for: nonitoring product flow to the custoner
to determ ne actual consunption; detecting variances
bet ween the forecasted i nventory demand and the actual
consungti ong ct)ﬂléﬁ\@f gfqé%:@k)?d'dﬁ& dcodd NSGink 9 \gk?eﬁéiﬁttg ‘i’ntegrate the
vari ances;recei ving adjustnents to stocking leve
preprocessedidata ud atsslution, seidfemrtnexechtable\particaris eperaldn ¢ create at least one of

T T NS

according to Claim2 wherein to forecast an inventory

demandlhasedl @mputee gogpmopataadactaiding 36 @aifw dr wherein to monitor

executaple portion is operable for at |east one of
produc&f%@gﬁoﬁge cys 5 Eq %qrpﬁ@e acjad conspngtion, iSﬂs ex¢ratable portion is operable to
genera®d @RA QRGHRL tht 48dsB-one - of A GO StaRtls 04T 8B PEPENCEain product, and a

according to Claim2 wherein to optimze a product
summaniged yteoy f thesuilyothainasseteor ecast ed i nvent ory demand,

said fourth executable portion is operable for

r ecommgndi ng b bideyan hroaRar Ut Stadn 1 4 1RSin 30 Gh

a l oggitali on I?rcorrgﬁv\kﬁf]%otgtyo grroglw&tﬁg gg%re p?odug%}g%%?@%‘ cgrate the
preprogenseduidasa inge egobiioprsedluiotrtla esentiblegpariborCs aipenaBlevib prasiide a suggested

. to.forecast an . nventory demand .based on the . o

optimi Ban s R kark bt AL R e B3Rl b merts raped to matntain
the equipsiesbl e for: selecting a statistical forecasting

method froma library of forecasting nethods based on

a de d profile associated with the equi pment ..

mai nt ffance® 1<GHBIEE REPEE REPRCh SFRaRdRE g o haliher comprising an
executhBle §oRRh dpbiablezb PEphREiRALiEICIBhaRE 3t thRldoStalf managing a supply chain to

. forecasting nethod. 7. A conputer program product
maintaie CGHBMAY 106 UsY il PRSONAETeePinPIoBosaly aRstien ef suppiyhchain management
V. -'%g% id fifth executable

resp On%%?l? ?’g%ﬁieg&gggltrl gﬁugﬂ ocggugen ?‘%egm 6312 el ectroni ¢ nmessage

to key personnel responsible for conpéensating for o

vari andes. /8.compuienpragmam prodpchpeqordingide Gaivod diurthert eomprising an

execut%lg:pg%ﬁnfop&ja&grto:conpri sing an executabl e portion
operable Tor:

optimize the selection of providers and repair agents for consumable and repairable
spare parts based upon at least one of cost, procurement lead time, repair turnaround time,
manufacturing capability, repair capability, long term contracting to vendors for an annual volume

of manufacturing or repair of like parts rather than on a per part number basis; and

identify when to preposition raw materials at a manufacturer or repair agent for at

least one of shortening lead times and hedging against variability in raw materials cost.

14. A computer program product according to Claim 1 further comprising an
executable portion operable to optimize the selection of transportation vendors based upon at least

one of cost, transportation network and/or routes, locations served, ability to import and/or export
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determ ning a root cause of at |east one of the
vari ances; and providing a solution to attenpt to
webkdiorioast®e t he root cause of at | east one of tPET/US2006/045232

vari ances. 9. A conputer program product according to

Caim1l wherein to integrate the preprocessed data

into a solution, said fourth execut abl e portion is

a il o

parts tgfbﬁgﬁ?rltgné%te n%%?t%%ogr}sétan%ﬁg gfnffé]l%s ?Jr d.%('ij)ﬂ&{ I%II&HS gl)nlj? 5He01f1ed level of
uanspmitamaram@maﬁumpmnismpnﬁntd@mm product according to

Claim3 wherein to nonitor product flowto the

custo to, det erm ne act ual pnsu sai

cxecut Dol e SPRPURT Prodfh it 6P A GEhe sAGIEEhd trher pmprisiog an
executdble| R26dn Op&aBIt 18 rebthmbhd Brorhiitinest of aaaﬁlbnaumpbntory and scrapping

chain product, and a sunmarized view of the sup

excessARYANEPTH §8 ak lgast one qf a tacticghdat- ggfdtkyp Byt hthBli*,os(g@@glc and global basis.
according to Claim1l wherein to integrate the
prepr ogessed dabatet Ifc%rﬁn %Qédﬂct Qfordifk Yo fQMb B further comprising an
executabl e portion i's operable to provide a suggested
executale i peirtian ppmmatdé fer xdentwﬁwmlg ofocdiien of llltdseatis dupeghr 8 web portal which

prov1dlé\§~I {o?eﬁ am{ i Q]%?ﬁ? Rl?b%gﬁ ?nepa%{ﬁtg td ﬁ'%ﬁacg q‘u sﬂgn%l chggliner databases,

ter gramp accor
transp@tzﬁlomvlmddn Idatabises m@hmsm@dasﬂo@ngdutalbhelatabaﬁes QBpair agent databases,
pare financial i mtes of the cagst of

t
manuf R ag OG5S 0 AU OP b CRBLISEE 46 JF BHRIGE yiyhey goupare part is

servicdaBled r\ﬁls&"vmgﬁﬂ@ & aiRh® ARERnatibh %Tsfe%)bﬁﬁﬂfi’}t §Wﬁﬁh%’ repair, in repair,
chai n nanagenent responsibility execution o

condempgsh [ay aiting idispatehag éh@ment 113rec¢1vgxgnw:@1§ng y}sg@ﬂtlgmto verify the contents
of a sﬂﬁ)ﬂgﬁfz tLB %&\%‘Pﬁd}# Ndd 40a 'ﬁsﬁe f H ﬁb&ﬁo&ogﬂﬁr %o%lﬂﬂ o a customer in

cuta ion opr I'e U0 optimze t B Select
mventoiﬁr qod @wndéby agadicnlap eustorseyent smévailatle e prosiole ¢o aruquferent customer, in

epai.rabl e spare .parts ase on at |east, on f
imventfr S s PERBRHER G G EFNE ol BRefe o A Bropp customer under
agreed o CREUhktAdRgs. capabi i ty, repai r capability, long term
contracting to vendors for an annual vol ums of

manufagturing or repair of |jke parfs rat han. on
per part ndhiSEMPYHEE PLSAR &r?‘ii’éhtag ihe e tl e comprising an

executBb1E PSHibA @PeraBW Rt SnbAkifig & répofBh | Gifel bF @ﬁor@ Foff 8Rfdabtual metrics,
agent for at |east one of shortening |ead tines and

operatipgalginpigich gayansary warhaagi invenforyrpny eidetranveniosy én gepsir, amdqinventory on
backo@e&onput er program product according to daiml
urther conprising an

18. A computer program product according to Claim 1 further comprising an
executable portion operable to provide a report listing, graphing, or listing and graphing consumable

parts optimized to a fill rate goal by a strategic inventory optimization model.

19. A computer program product according to Claim 1 further comprising an
executable portion operable as a manufacturing requirements planning model for piece parts usage

and depot maintenance of repairable parts.
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execut abl e portion operable to optim ze the selection
of transportation vendors based upon at | east one of

W@ omw/o64suansport ati on network and/ or routes, |PCHRUBZING045232
served, ability to inport and/or exportparts through
i nternational custons, and opportunities for volune
contracts for a specified |level of transportation

rat herygf hary QBmBuief gl;o%%ng eddu Q&Jo?din%%o Cﬁ‘eéjr O fdr comprising an

program product ~acc to darm1 furt
executglenpoitginnepeeableetoedtarmiieewhetheri @mpopenta bheng o liniteinshelidife should
rocurenent af additiognal. inventory and scrapping
have ﬂ{(;e%cs‘(f;oscgﬁ?‘ﬁ\i)se %5??78%1?0515 fdélés ?d' one of a tactical,
day-to-day, part-by-part, strategic, and gl obal basis.
16. A Xonmpwt epmputeg pagrgni oottt acoedinlg g AleimCl alufthet comprising an
further co | Si ng an, execytabl e portion operable for
executfile APTHop R L1 BB STotp P 4P Lo 1Pl GPagaplg Bpare parts from
main dpeFatial 1Mat6h tP4 @it @irdtladle BRARY to/ ibRithihd idf Mtk peiable spare parts
the ability to interface with at” | east one of custoner
from adagwapd epssatinglegation fa adspohmaintrpencedagiiases, war ehouse
and stocking | ocation databases, repair agent
dat abages, ApMbaet FRRES EordHle! (& CHRTE Harth isi
oper at or dat abafs)es Plg)%{dﬂéjggr(?nﬁne whet '%r gﬂ%lglg?e pae'rrtCommsnflg an
executpde pertiphopertable, to Wnsanine @oatid of thaviid tondpim et eparativagl @pairable spare

abi i t. awai ting repai.fr, in repair . .
part iy SRRBAL bl Rl P st REF R g to ship an operational
repairabROPhnei pag, fromnaistotlifl loostumab iadorwiagd ¥esrating 1bdaEiog.ont ent s

of a shipnent, in inventory and ready for issue, in

i nventQry and conmitted to a custongr, in.inventao ..

and ovited By CHMBUPE PROgragm PEAELAPIGIR 1 G | dBiieer comprising an
executiil® ¥é€i®n bPerdbiditd HERithe & k@k%diviﬂﬁﬂ'c@ﬁx?ﬂﬁ&f YaiRRrates, based upon a

owned by a particular customer but available to |oan
percentage gf tefiimerthe corappyerAperatas de ppegiicepgratipg modes.

ci rcunstances. 17. A conputer program product

accor diyng 10 cbhghtdR drobint BERSAUEOIRGEAD % @haifeX £ FHRR! Smprising an

portion operable for generating a report on one or
executahle portipn epyreblaétual netrics, operational netrics,

i nventory on hand, inventory on order, inventory in

repair [ M0 0 C 14 .

br ogr el B SRR CatAE B prophifees SBPH S common unit of
measurbnpri si ng an executabl e portion operable to provide a

report listing, graphing, or listing and graphing

consu . t tlmzed fd. 1.1 rate | b

St at coerR it Bes? ik S b Sonicsng v2hEa 9P e s e cloment re
availahpe frgm alififgremdoerdtce aysemsgli ng to Claim 1 further

conprising an executabl e portion operable as a

ggmj fs %ﬁ(t%vi%elegegal{lt% S nﬁl‘isf{ﬁé‘ gusi)pgl cé}\ra]ur}ll (Paga; rragg el for piece

evaluate any data relating to parts and components according to demand, lead time,
price, condemnation rate, repair cycle time, not repairable this station (NRTS) rate, procurement

lead time, and annual buy rates.

25. A computer program product according to Claim 1 further comprising an

executable portion operable to:
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and depot mai ntenance of repairable parts.20. A
conput er program product according to Caim1l further
W@ oImp64SHng an execut abl e portion operabl e t 0 PET/ERI06ISI5232

whet her conponents having a limted shelf life should

have their stock |l evels and reorder points adjusted.

21. A conputer program product according to Caiml

furth r

et er P SERTRHERIATHAPHEGHAOE oBEbY IR AEEA Sl e soing out o
producsipared peatsttkat fcomtringiereipartowbich havegor ancHitalpto gooow oflpppdiiction; and

mai nt enance faci Iity to the tinme to return repai rabl e

3232? %%rlrhl I CE d o@%e?%f?p%ﬁﬁ Catl o 6‘? Fvhen equipment is
phasedpnmdtmtpc&ed:oﬁ.dl ng to CI al m 1 further conprl sing an

execut abl e porti on operable to determ' ne a ratio of

t he t| t er ati opal bl e spare part

from gf sto ‘FtBIi:B’EGFgT?én P Ctn%qcﬁ ‘@‘ﬂﬁe G?EH’@‘ ?JE%IW dipmprising an
execut@)é pbiin fob&ﬁbl% Qo FEeRniAd 20BNt Jht 6N R ImahRRBIFRPh&UARBESS repair and a

part froma stocking location to a forward operating
maintajngesaciughcospef repaic whesupasts apy syeatipisduQEMoveiadivng t o

Gaim1l further conprising an executable portion

oper abhe tQ dghphd ool FddcOlccbRtfh o/ td edlimC PIRQRE

failure rates, aseg pon%a pgr ccé:nta e of tuﬁle tinme Ql‘r?mpnsmg an
executmh@hppﬁﬁéﬁwes in specific operating nodes. 24. A

conmput er program product according to Claim1 further

conpr i t

mor ey 0ty AbeFiE AU ARl b RRSLAR B ules it gpearas to pars
and thejizdssociabedapariommirersyni t  of rreasure determ ne t he best

data source vvhen confl icting values of the sane data

BB T G M v

and eval uate any data relating to parts and conponents
according to demand, lead time, price, condennati on

rate, air cle tji not repairabple S sta

( NRTS)ag?ggaée ma%%tf,’{?’r %ﬁ%ﬁ#ﬂ%@?&t TYIRReTS *é?ﬁ&‘h f5Pn fion of available
part nufndbegdterndBivesA conput er program pr oduct accor di ng to

Caim1 further conprising an executable portion

operahle tqg:determne lifetime buy reqwrerrents for
one on% rg EIRIHFL: Broghm: Rrodiel 36PTipeote Chpm 1 further comprising an

executable portion operable to synchronize the purchase of parts to support the manufacturing of

equipment with the purchase of parts used as spares.

29. A computer implemented method for managing a supply chain process to

maintain equipment, said method comprising:

providing a business rule configuration (BRC) module that provides access to the
capabilities of a plurality of inventory management, supply chain management, and equipment

maintenance applications;

utilizing the BRC module to identify and capture data that is relevant to a set of

equipment maintenance requirements;
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production and parts that contain piece parts which

have or are likely to go out of production; and
wa@ledoenedsme requi rements for the nunber of partBCT/US2006/045232

canni bal i ze when equi pnrent is phased out or di sposed

of . 26. A conputer program product according to Caim

1 further conprising an executabl e portion operable to

of ¢ ey e SRRl R SRR S Ui Belly O bl cn R

parts are covered under an CEM warranty. 27. A
conputregeiypng gramtpr BR(Gta sdotbond ion thet equpnaanmniaifitemanbe requirements,

‘. conprjsing ap,executabl e.porti operable to: evaluate
bascd G flipieBtalin AP g Syt Pr e ol R Eeliagtani |1 ¢y
rules wwth regards to parts and their associ ated part
nunbe3y; aggnedrtdon irdeRmitg i eippdnehsn maagempar thisibess to facilitate
. the npst current, part nunber revision; and aggregate
equIpmeRt, MAMENANGECOMDIIEARAt e part nunbers toget her for
consi deration of available part nunber alternatives.
28. A ajedtibiisBing RlsQEER FapibROGKink 1500 aGlualidy @f Ssidni tbr retrieving and
_further conprising an executabl e portion operable to
providigg ApfRrBaiope t he purchase of parts to support the
manuf acturi ng of equi pnent with the purchase of parts
used &5 nRRf6ST crdBmefr&AFBNER dalath i RIBRL HipHRhNRdinidhnce needs;
managi hg a supply chain process to naintain equi pnent,
sai d net hod conprising: providing a business rule
conf i GUFEEL idetifipd ehviemer reqiiienispbddtales access to the
capabilities of a plurality of inventory managenent,
suppl yg) ghabin BRARIPLire RO BAYLPIRBY HFREALRBINGE;
applications; utilizing the BRC nodulé to identify and
capture data that is relevant to _a set of equipnent L
mai nt éhaaatacingy @t rleast g ; efp gl BInYait 196 Systers i i eagpepsel to identified
mmﬂmﬁﬁﬁﬁ”red data to the plurality of applications; and
receiving, fromthe BRC, a solution to the equi pnent
mai nt'enance requirements, based on an integration of
t he cdpalordchstings egifipmbet phaintahancy dfmandplbasedt ioongrepared customer

requirement data using a user identified forecasting method;
g) analyzing requirement data; and
h) recommending inventory adjustment based on forecasted maintenance demand.

30. The method of claim 30 further comprising integrating at least two of: a database
application; a data cleaning application; a graphical user interface (GUI) application; a distribution
network optimization application; a statistical demand forecasting application; a strategic, global, or
long term inventory optimization application; a supply chain simulation; an estimating or
accounting application; a sourcing optimization application; a transportation optimization
application; a tactical, part-at-a-time, or day-to-day asset management application; a web portal; a

warehouse inventory management application; a procurement application; a database reporting
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30. A nethod for integrating a supply chain managenent
business to facilitate equi pnent nai ntenance
W@ poe4sing: a) establishing a system capabl e PET/US2006/045232
linking to a plurality of systenms for retrieving and
providing information; b) nonitoring custoner
requi renent data to identify equi pnent nai ntenance
. ds; p ' ' 1 f.1ed t L ren
spplicfSF 8 GAN M0 sbARIIL' FCa TR AL e B H) (GMBRby maintenance
requirdmenstofltieasistooee. sol ver; e) contacting at | east one of
a plurality of systens in response to identified

requi rgnent; f orecasti ng, equi t i.nt enance

GormndZbasdte gt S Bltc i, SEAiih Tl Pl Haems exchange data
electrotizhllg a user identified forecasting nethod; g)

anal yzi ng requirenent data; and h) recommendi ng

i nventqry adj ust t _hased on faorecasted pai nt enance |

qemano%g- 30%‘?%&@1 o Sy %lil%?lgdaﬁmr?m?émgeaﬁtﬁmeg Feqgirement data
compriséyt B&Hniiel E&lséﬁdétiﬁ?,%r&l_éﬁngﬁﬁd RrPaliRBAREcPRRL] &R4.1 0N, a

data cl eani ng application; a graphical user interface

(GUJI) application; a distribution network optim zation )
appl i G4t i orthe gmethed joftqlaigy 3¢ eYrhergins Beetysigtisndptermine the operational

sequen@PHY thE sy, @ strategic, global, or long term
I nventory optim zation application; a supply chain

simul ation; an estimating or accounting application; a
sour ci3dg oghe methnd fivlapid wheteinrihe gpare spqtierice dhdependent upon

111 [ plication; a tactical, part-at-a-tine,
aphas%&a&iéﬂ;ﬁ%%&’_p&%e@%sset managenent application; a web

portal ; a warehouse inventory managenent application;
a prodar endhe mehbd ot ¢laim 38, derflebaemprising at least one of archiving,

. reportingappl.igation: a workflow manager application;
uacmér(ggnafé’?]%gg&mfoé@%%t to equi pnent mai nt enance
requi renents of the custoner. 32. The nethod of claim

30, wW38r ei The haethddiofilcldin 3, velesdir mmidexqiigmeen Maii@nance comprises

el fCt roni cal | %ﬁﬁq The net hod of claim 30, wherein
Consu%@'eosljﬁlfeé’ﬁg?’irﬁéa SBAEPIBFLITEENt data conpri ses

cl eani ng, consolidating, correlating and forwarding

the cast ur ade dabthod 3oF. cliing JRtWingeinf said @oMladthg WhasRI Bne system

the systens determ ne the orPer ati onal
comprises forwarding at least one workflow alert.

39.  The method of claim 30, further comprising optimizing inventory based on

the forecasted equipment maintenance demand.
40.  The method of claim 30, further comprising refining the demand forecast.

41.  The method of claim 30, further comprising simulating at least one of the
following: a supply chain, a changing operational condition, a financial model, an operational mode!l
to reduce operational risk, a trade study, a business event flow model, a business rule model, and an

estimation of key performance indicators.

44



10

sequence of the systens. 35. The nethod of claim 34,

wherei n the operational sequence is dependent upon a
wWEb@sme4sf9 a busi ness process. 36. The net hod oPCT/IUS2006/045232

30, further conprising at |east one of archiving,

tracking, or analyzing the information. 37. The nethod

of claim30, wherein said equi pnent mai nt enance

conpriyses GO l

par s Zo; AAAGHIRTS: R Bletdic 30 BB, SATmad comprising
the steggaifd contacting at | east one system conprises

forwardi ng at | east one workflow alert. 39. The nethod

of cl |m30 rther co .optim zi.ng invent

based SBRITREETEH adTEPERE AL 6 REHE R PR eI SR e

40. The nethod of claim 30, further conprising

r ef i nigpacidpethdesmmubntay eloasdmpetibnt beiag nettdine Glonc kaiinventory, the

further conprising sinmulating at | east one of the

mventorxsb?le&ﬂ%erat%d%ﬁéwy chain, a changing operati onal

condition, a financial rmdel, an operational nodel to

reduce opeaa&ﬁlmorgchgi}(, a trade study, a business

event flow nodel, a business rule nodel, and an

estimati on of key perfarmance |nd| ators 42. A ne
%‘ |tfa??‘£

for mai nt afhi RSIYERICRH they Aegaet forecasty Weldﬁ@Hmne which
compo%%é%ﬁ@st&r@@nﬁ&x@ﬁﬁle%r .dgdermning that a conponent

of the equi pnent requires replacenent and repl aci ng

t he component, the conponent bei obt ai ned from an

i nvent ory, atisk asrRERems hsaslerh dlegamnization. Hiestivk ayessgent including

t ation, based on the demand

varyin recggfeﬁﬁﬁ é?%@ﬁfﬁﬁb%ﬁ#%h conmponents are to be

stored in the inventory; and a risk assessnent based

on the optim zation, the risk assessnment including

varyi ng operation conditions for the equipnent.
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