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In order to reduce lifecycle support costs, government and commercial entities

10 outsource support for equipment. This provides vendors with a profitable opportunity to bid to
maintain the very equipment that they .build. Such opportunities include Performance Based
Logistics (PBL), Life Cycle Customer Support (LCCS), and Programmed Depot Maintenance
(PDM) programs for managing the supply chain for maintaining equipment.

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

15  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

20 and those of its customers; and generate configurable business reports and custom developed

software extensions.
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FIG 5 1] indShd Bluhe CABRUALAGe: Kbk AE Rl GREMT € TOT @ Dusiness rules
uter.

configuration server co 6 illustrates a
conmputing systemarchitecture, specifically applications residing on

mass storage devi c& “ofier Sppaplh @rfgmapes mpqenief apethqdnfos granesines pserphashain

product . process to maintain equipment is provided. The method comprises providing a business rule

configuration (BRC) module that provides access to the capabilities of a plurality of inventory
20 management, supply chain management, and equipment maintenance applicatiéns, 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 fo the equipment maintenance requirements, based on an

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

25 FIG., 1 illustrates a process for maintaining equipment using spare parts.



10FIG 7 illustrates an operational flow perfornmed in managing a
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FIG 9 illustrates an operational flow performed during the proposal
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fl ow perforned dur:ﬂ% he transl Jdon after winning a proposal and

bef ore commenci ng a%‘éﬁé?hemﬁtfc g i V“Eﬂ&??ﬁ’#’&?naﬁﬁmﬁf ysHessgvent flow.
equi pnment or assets. FIG 11 illustrates an operational

f1 ow performed duriFig. 3illstedtesian dntepatedaiidaoBabalueive SPPFGhiig nAngpe@piibusiness
chain procéf?%s for maintaining equi pment or assets. DETAILED

DESCRI PTI OF THE | NVENTI ON 20As descri bed briefl y above,

enbodi nent s of the resent invention provide nethods, systens,
configurations, Gofipisitae pehemativa dipgramreiliiamtng variowacagbomgnta of Uppétyorked
chain gro ng
detai | e &Eif%ﬁg%tt et L %a%ﬂ%ﬁéﬂ%%%%%%%&vrh%%%w

that forma part hereof, and in which are shown by wa

i |lustration %@f@é%ﬁ@ﬁepmysmﬁmwe%e@m uweﬁ@mfgu@ﬂon
exanpl es. sa'rh@%gm%dtérust rati ve enbodi nents may be conbi ned, other

enbodi ments nay be utilized, and structural changes may be made

wi t hout departing pirit and scope of the sent i pvention,
Lnout depart 00 GLTh L SR e SRRl BRI b S
a |im ti ngnaanseragerddvitd) oreaadfity &f suppl@ ciRiEia®piatell Progiid Roducs def i ned

by the appended-clai ns and

10 FIG. 7 illustrates an operational flow performed in managing a supply chain process

to maintain equipment or assets.
FIG., 8 is a block diagram illustrating supply chain software functions.

FIG. 9 illustrates an operational flow performed during the proposal process when

bidding or proposing to manage a supply chain for maintaining equipment or assets.

15 FIG. 10 illustrates an operational flow performed during the transition after winning a
proposal and before commencing management of a supply chain for maintaining equipment or

assets,

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

20 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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15 equi prent nmai nt enance process 100. Organi zations operate equi pnent
101 to generate revenue or performa m ssion. The equi pnent nust be
in repair twoopwEradse? M ntai ners use spare parts to fipCTius006/045232
equi pnent 102. The spare parts must be in stock to fix the equi pnent.
The herein described processes and conputer program capabilities
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representati on nmay be gener ated and rendefed via a b server and

Graphi cal User 20 1kir;te ce, (GUJ) ﬁ*?l ication as further described
bel ow. dfl s SBIRATdeRdt A demprd) ioreresing owde] 294+ Here the demand

ability, fokeaush applieationt Redrated 8RaBtHcH dalaad 'f&éba&tec’hlﬁhofo%&unﬁ %ethodology is
under st and hOé\/ t he {e?tem will {%‘H nd under vagﬁl condi tTons. Thi

al | ows f oFleFiEd Fom 3sBre Hethed § nRerotie of the chpracterigtics Pfﬁ@é‘”@?‘%mal

i nvent orydemammm&b;qjanaﬁ&ibwaessbo@@@wmam&t eady stead equi pment
operations 201, to be evaluated under vgryi ng oper ating tenpos. In 25

addi tion, asset management pol i cy including "what if' scenarios are




A transaction system nodel 208 is used for inventory nmanagenent and

i ncl udi ng provisioning and repl eni shent or nove ordering. Once

repl eni shneWo 2005#645¢2 t he updated data is forwarded to trog/Udzanea0453582t em
nodel 203 for processing a refreshed demand forecast at demand 7 WO

2007/ 064549PCT/ US2006/ 045232 forecasti ng nodel 204. Thus, closed | oop
pl anning is a key capability of the supply chai n busi ness process.

Orders for spare p mai nt ui pment operations 201
arrive via El ect roﬁ{r 5ts dgmf”?ﬁo@?eﬁif‘?éﬂé@ ipfest ity aterfarwaripd i dptptegic inventory
managenen bpts;usatmm REB]1 20he 'I(hé densgia Tiaﬁreﬁtﬁiyf btinB£htibK MBAEINED5VEKIBROMS Siverage
212 stocki ng %&Erts f@ﬁ é ali | aced via order entry 210
to the Oy o B i el 2Bpal 5o ORI FRYEIAHEn MpdH do pra tecsafety

I n additi enck for der“parmya-tnﬁe PactieiChpttindzaforDUs &N 87, NThi$ X&%@iﬂb AedretiQn sBRegic
vendor§ and ntracted,fqQ repair the spare

[ar, ai 214 c

parts. tHoaél 203, 9 a@%m%é’ af r‘?r@P‘I‘IS? B B wifh s darical medel £67. d‘fmchsssléltl daily
Vi sibilitg c(oﬁédf)nv\éﬁbryl:i‘mbﬂ&dces ﬁhéh‘pbhsb Bo thé gafies df &eu&@%ﬂ@ SHdy S8, Wheh is
recognl ti gr& ! gﬁ’?‘f‘ rﬂﬁ to effectively manage assets
varies by ’aﬁﬁﬁ@&tﬂ'&’ tgﬁﬁsp? tf’“ﬁ?f’rt&‘ﬁ@ gy dermand i Gefined o the diffeesncy eetwesn the
possi bl y ﬁw etoc deteinined oghig m)(pdcted&ﬁﬁﬁl m&%ef@ﬂﬁﬁ@f&rs%éﬂlc: lﬂa&&\fghﬂ%q the
to view us [ e, shown in uses
web t echnoflsglézfll WS%E@CQWC gf@?ﬁﬁ'@% ity 21?%5}?@?? Vel fgrRulant T W¥ilson EOQ model,
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ocati on with one we er to streanljne
busi ness %Fg%’gesl ad- e gAYy ﬁbegglél%oélt%é& g ?M&PJ@W"&W 8@\@31%?3“1 This new
cust oner ' safex stedk ﬁognméysl'aﬂms tugy sk ilgveDin prdesd @€l shoﬂhgbl))bf\@e Wi]p@ﬂ EOQfl}gédél as
managenen;. . e r ss t a,.consistent web jnterface
i thout - oUTST Sar mareBl R e Bp SR Bk BT et Do e m oventory
regar di ngommomgmamagqnmmaﬂy mmiont ﬂhﬁdﬁe xR s, )Iovﬁ halhjﬁe \{hhxltsl R&lisciplined
descrll ed ect .to FI.G

resp
T ustr o 28 %glﬁg%*’t“? R ST Bt A s Wéﬂ%@ﬁ@r%?ﬁ%éﬂﬁ%ww s faptsmagee
an i ntegraeed and coIIaboratlve supply chai n managenent busi ness
process in an illustrative enbodi nent of the invention. By way of

Fol | owi ng_pr ocess. etk e lcuaee Rty S o0 it e B e gmey
syst em ar@hiimpast of iventory policy decmikmls amrghtee tatt-ardeSmB0 Rictical tuadysaosdli Al The

source d ni.nat e .dat a_bei

or truncg%i%% F@%ﬁwﬁﬁlﬁggﬁ% ﬁéfrj Fén%g%\él (r} Ifﬁiego‘ia Wk YRy (?81!1 Q%%Hhéﬁf Uer
batchz(?mdétel‘fﬁﬁéﬁ@ﬂﬂﬂplmaﬁmascfmﬁerdnwdneﬂb@mmnt sources is collected in

a data repository 303 for analysis. Data cleaning 304 is an-iterative

process. SOME erroAf §l§ 1 Sh

Nunbers (NS % can 0 g‘ébnlfl ﬂ\éﬂmﬁ%ﬁg?ﬁg {{%e?@h o%ﬂ é%&%%n of
conpari ng‘mﬁgs %§F°h_5°1%}§ tt%Pndﬁ&FﬂF% hpw ghe Symt‘ﬂﬂérdﬁmdemd@rvsrymg couditions. This
becone ohib@for Wl fehuauhﬁbf 5@&&& e FRA: P thfe%{rﬁé%?éﬂmén &%&ﬁ?%oﬁ B85, which

hi gh driver parts, are_ana tical
f or ecast | B9 Steﬁlﬁﬂeﬁ%%‘l“a’%l‘ ‘P@@ﬂ?‘%ﬁﬂ%ﬁ" Be eelugted sader vasvihg prpeaing fegipos. In

hi gh 251d dd@iios eiRRp %aﬁ&greﬁgﬁsﬁdh@yg ieRding @b’ i {0 BE Sle tBEl@&i o hePpBy chain

future derrarigmméogt rategic

A transaction system model 208 is used for inventory management and including
prov131om31g 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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8 WD 2007/ 064549PCT/ US2006/ 045232 i nventory optim zation nodel 306
optim zes the spares inventory level to provide maxi mum aircraft

avai | abi | i twof2007/0645g®i r abl e parts 307, and maxi num fi | IPCrais2006/015232
consunabl e parts 308, at the mninmum cost. Because sone parts are
spared at different |levels than others, they have difference service
| evel , or backorder, targets 314. The expected backorder targets 314
are the annual nunmber 5 of backorders based on the stock |evel 310,

and are afofeagingancgel 2045 dhys, slotsdloopalanping s & kryrcapsbilitypiibe supplytopaif husiness
demand ang:fdfcésg.‘ (REbS RABRe gbﬁiﬂf&ﬁ& tERgidlafm éqt]%gaetﬁtﬁ ralBiist 501 Wrdide ﬁegFl_eQ@onic '

on the shelf when requested - the function strategic no can
be said t &agduteishange EFDR methisnveniory menagewens sysiema® Thielordersgue HliHlgdh fromtthe

of . This RpckRhders kLGRS m3 %ﬂné, tSCﬁEdEl@ 3sh bgfpia@éa @i bt én\ég 256 RPHY Original

chain, because it ensures that the optim zed strategic spares

forecadt EouyryesManfagres,epd makingahe spareapaits] Oncaddisipnleariiang may [be daced via a
Will be i BuSRREE5fsteM 311 b ksiaf ' rgfrﬁ% :
per f or madey asge}zmna%lgée?lg v\%\ﬁg Sargbl}rg%%g%%ﬁzgﬁtcghﬁgteea\% ar | eess%(%‘? Pﬁlse
real world. The backorder, target 314 esiablishes_the desired safety
stock in the tacti éﬁ%o' i‘sgﬂe %‘Fpegé‘?‘ﬁ’ﬁfl i} Aspch Yisipility £ 4V Wb Portal,'shown

Consunabl asFIB08, isuised folAiRsh theieadpattieh ¥hal thodatd RR@ied ARG R mRREAMSRs Yatics
is not pr Ctlpgi?"to B%d t he mai nt enance i ndenture | evel structure
required PYARRPEIOLARA{HAL AP PRGIANIEPOSIPE P SELRIssBly slore @dﬁé‘&?ﬁﬁ%é‘g,met
like \éL@S hﬁraﬁagefsiwe@mh_ Saﬁez]?z_iiblécll aotikw. amleT, kﬁwxcs_ l@x&i mgraﬁéxﬁﬁlsdu}@%wiﬁ FIb. L0 Res
spared to ve i i rate goal .. Si . ut, there i's nQ reason
ever to r@(ﬁb Efﬁféﬁg&gy ?%B@EWY BRFaSs) ]i%g?n%‘ﬁ’ﬁ ?E?B Apeusimer.fof supphies data systems
perf or medid @ S64p afatigr, GOMRUBRELE Snd With heAvabadidnSon, Whir8dd t@ kttbatnlife B b@dness
parts responsi bl e for,K 80% of annual . sal es arts which are the 15%

] B p L]
of parts PREFSRE| BIResHg astie nilt ‘echoglesy digTar Lspwer's sege Htems to be
whi ch ar eidch@oraRaitdthe guppBPehain nRkdeteAtebUFINNS bidt&s fvdugh BRomQichERRY iRlcAgke,

5% of _sales, Stratifyi aris depand j.n, thi yanner_ avoi ds_ t he .

pr obl i o EBRRY élcaﬂﬁ/a/ 31%?@?1‘ rRntpte- ﬁfiﬂ}ﬂamm%rmqgmag@gomﬁwgt Heequinment
rat e goal maimebngdte sdppRCChe @AY bdddsetibed B&ow with respect to Hid, 3 he nmai nt enance

i ndenture level data for repairable parts is available, it is

advant ageous to sp h,repairabl es and maj.ntenance sigpiflcant..
conounmbles. (whi oh IR SRR (bute BRE RolbGIR5G a6 B0 Lof Bibline on
i f not repicgcatal) atd getitberati8® 7supply achamy aiahagombatt husiymsd praess| nc law diflngrative
criticalit i the.part the aireraft, will alsp.inmprave the .

el oy Sofamba? 5 B8 o, BF Y b ERobe thd nortodBsb R elopjnotude e
The uf@onfdbaingeceess steps) ehich snag dbabtmbaddadeviBi®the commtiofhsyngen acchiteatyre.i S
used to identify the "knee" of the availability curve for

repairables, or fi lﬂﬂlutdfnf’a{eﬁ g%@zfteggﬁﬁgggogaﬂ%shﬁé,aa&%dﬂ B Hdgatta éagfsmy, and

t
biggest return for Timted spares d t he avai y
fill rateckoiants datppeinglobt of OBgated during mDuaalis. (6 SdBFE0L/ i sipee) @ 2gpatch
i ncreases f.al. j L0 ] 4 . . i .
expl ai ni ng tﬂ’éjhr?’ %I]gﬁof%}r?g iﬂ%%%laﬁgtn t C%xlggél'!e%%{l n{stgglci:tﬁlfn%gma?f : |3f re?nealrﬂms'
i nvent or yDelevisiaing 304dis ol Berpléve pirodessg Sopa ewerst melyest invelid phrt gembelpeor Nato Stock

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

Most other errors do not become cbvious 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



Once a specific dollar investnent is identified, the strategic spares
nodel is enployed 5 to identify the optimal m x of parts, by part
nunber, by WOGB706454%9 This results in a |ist of recomeRENSLEEHR232

| evel s 310 for repairables, and stock |evels and reorder points 319
for consumabl es. The stock | evels and reorder points for consumabl es
are devel oped using a nodification of the classical WIson Economc

Order Quantit E model i.ch.inclyudes a, safety stock to cover for
vari abi | i Wﬁf}ﬁ?@ﬂ&%@%ﬁmﬁ% Aptiraizts e spetes wgeqt%ﬁwli therovigh rripinpugn aircraft
based on ZRilidiky Yo kpeidle patsU®l7, id) EraRivRIAGE M NBL CoRimBAC pakISHss at the
per period) determpned during the strategjc o iqi atirgn process.
Know ng. ¢ TRRIELE RS B, Some bartace SoE a Aiiegblevely ek obersShejghare digference
the cost sfvig 186,y badkofdes Ggetst 316, TRObPkctE WhOKord® e 8l 43R W@ hnnual number
hol di ng cost are determ ned. rin roposal analysis, the contracts
and pr ?ci ?ébagﬁqygigs &F‘T’ﬁl g dheyFig eﬁ%g‘t@ rio e °fp%ﬁf‘-’tt3é stock, or lack thereof.
requi r eneUhé:taid§Ca @eihafdOind JeHiRD spdves! G Fet ARk O kdine it vANGod # on the shelf
corporate l?rofi t. This fi nan&i‘ﬁés anal ysis 311 de& erm nes the spares

portion ol PPHEIEYRAT T Hedugsiion. trategic model,cap b, gaid (o et ditergpne;vich parts one
opti m zat is@ibsPWiEGSH, ru® Butet ThisHGckrRE tad¥6314 § thetrbrt lob én effdctNuphlly Qhkin,
position (the inventor rﬁ? hand, fl us, due-lp, m nu backordersr%

i nvari abl YPCREHESIATSY WE B SRR Sigteeisspares Torgepst I%Sf deneftysan; qygert analyst and
oppor LoiNni énsitieringefparsNvall i kil bonerivith &R tshBa, Sufddt ¥ Finfe Bfedast 916 fekibrntdd by
gauge the re%itljl red agdltl onal ,Sé)artﬁs to " Iuti qu" the systemto the
desired stSFIIgETHYLN AErEPoRdIE 19 ?IVW &P feeh g odd c 48¢ bagkardprstagzgt 314
t he recommsenteds tb desiced £¥EY stodkdp tHe@RAEHl forls R@Rn BaNGGEg RAdK [SvelsdDCch do
not have active demand, as candi dates for resale or disposal, and (4)

performa multi-yegar financi anal ysis 1t rdi ce the.con atiaon, .or
attrition, repaira %nggl%%s ?ﬁge al?o%@%ﬁasﬁ?aé%d?e%oﬁ rrg’ém?b s p FoEss It s ot
spar es copragtizalttp bgild/ tha niahdnatdecndenmtednel stomhurd mipdred e firécaftaienetogehe with

i nventpry il .t 5 r.eorder point. i.s r hed. Spar es
For ecast | iables Coppat B0 IRE Btk 5 PORTGe karorn s aiy YoPhafil g oftn
anal ysi s speredlovesry high fill rge goat.oSitnphyfpug theredip as shsoneverhio ginent dfitirse ww doliar

custoner jiS..cC . Whi D, e st .be revised fo
Coner  godt TS AARAG BB Gis 08 1 e Ofba b SepteBle SRR 19 bl YESA e 3
avai | abl eof patteregmmbible dor 896 ofroned sadd, B partsielrie dry the 116 %and gt respahsible for the

spares, i i e pde t Xium i nerease. | .

2607/ o4 epETF 5 aBE S oA e 15 A s o Bhrars sopepvls g e
i ndi ca® esretohiningritis of wirs.aStrdtifring paytsidsmatgrie thisnaget dveids deylrddenndf huyimg only
spares fof. Zl he .hi river.paris V\gjjch account for
t he Iargtca)lé?lg ge'r;ﬂoaﬁg’%io‘gp gl(iiailn %ﬁﬁoggﬁe%?ﬂgﬁgﬁgﬁ%%%&énﬁlﬁ F]\éer ar F%ls%ased on
annual sales, a natural cut off point usually becones self evident '
and a nmanageabl e | Hste gpaipienance indpnie loed] edotae dorf tgpairablei pas By available, it is
| 0gi Sti CSyquRiifpebl RNs both SRGLARE! WAP mahafddSH ante&ﬂﬁﬁlﬁé‘\bles\-:-\ﬁ%ich, for
| argest errors are usually relatively apparent to the experts who
know t he §xample, cap jeerofn wperaithgu|of servige dr ok saplased) doasther P&al anj avaidabilign goal.
condepnat piaih A lcAfcaiEOBAE phet 10 tileChck AR 8K iiliiGrel e HH

whi ch do not d?_s_t?%glgiesh ggt v_véen a rcequest f%mﬁtﬁei z‘aéﬁaaglwes{:?ég%ﬁ%t’ by
support ewpatipmeEiical ipas anredeandly. t o pur chase a repl acenent piece. Once
time nodifications are often seen as recurring demand and nust be

factored appropri atsd dhcoddhrBia@ri@m: veRud aéal clWRB! §r dXHiSh o0 is 861 8 %entify

It usual lr}; requi-res several iteratiaons before the forécast cones in
line, forhexEspld hegailpbilifecyrs fopreantables o fill pate euse fopgonpyspaples, to idsntify dhe
from one pipRkakina ol QrmithE spaRes ldoles: ONE the GeLIRbiBRI of ffHll 1aR Gdals HSdhodch 3b0%, cost
choice not to fund any additional iterations is mde. ’
Col I aborating 312 on the statistical degand forecast 305 with the
reliability departnent, on pricing and |ead tinme updates with




15 inventory levels with the custoner, closes the_data | oop by
ensuring that all disciplines make deci sions using the sanme known

good dat a, Woem7hks4spares nodel ers, to the asset mana@ErSiS2EL4sise
cost analysts, to the engineers who design and inprove the aircraft,
to the managers review ng high driver reports. Wile strategic

I nventory optim zation 306 optim zes, supply chain sinulation 20
nodel i ng 313 anal yzes, Si.nmul atjon nodeling 313 is ysed, in one .

enbodi menficrepsss madeTold: S euree i ap grceliont toaf’l;oﬁ B ipe 151%1&3 de relgiqnalip petween
upon an operakd sNidckink @ idifdrendiidveritadyt levdl, Gld AeCreadlfirgiPated Garb®d WHRE! cadt be
flight schedule. Strategic forecasting will estimate the fleet
availabil@@%wﬁéhieved wth a given spares forecast, unlimted nunbers
of maintainers, and aircraft which do not randomy nove from base to
base. Sinmul ati on moged 4 spgcificldisllat Mvdsingent ifleatifiedf the strathgiv shared modebis eppployed

t he suppl etwork 25 .fqr airgcraft. flyin 1 SSI at Ltiple b

L1 U8 o RELN s RSB IELRE! vl Mo T R AL LB ROP B o
can Ievg! lu&k:ﬁnmh_ﬂedi lrﬁnﬁktle\mﬁs gmmd,rbapm&aie\','m §,0and syockr lelodds ngd regpden folime 319 for
availability. mu i 0 el i ng, n performed in ffigient .
detai |, cﬁ??glﬁ?‘%\aﬂsde h S&?ﬁf"f"knf‘% Fﬁﬁf‘%%ltplglgﬁ gqr ‘ioﬁ%"&rgggérjaafe: g%‘ge oped using 2
avai | abi | nioyifisdtios rof whd tlabsizab®Blilsey Ecbnomict Qslef Qedudity{BEOQ)amgdel evhichuipgiodes a

concept. Si.nmul at.ion nodeling.also,allo rade-offs b e L ff.
copport oL pPY BaolR I vpityll BlafiorAlE whibf 0B GRa B BEL JAich 680 on
2007/ Q64548 BadkoldePfif}et (bR 3gemintiesobinciordeanet: padad) detendred dotingthe strategic
(e.qg., lateral transfer of parts, or expediting) to be eval uated.

Si mul at i oﬂp'%aaé]loilﬁrd’,cesf'i ke strategic forecasting, is an iterative
process.

Knowing the stock levels, demand rates, and part costs, as well as the cost of placing
an order, the annual order cost and annual holding cost are determined. During proposal analysis,
the contracts and pricing group will escalate costs for out-year parts requirements, account for scrap

15 loss and rework, and add in corporate profit. This financial analysis 311 determines the spares

portion of the contract price.

Another fallout of the optimization process, on existing programs, is that the current

stock position (the inventory on hand, plus due-in, minus backorders) invariably contains the wrong

mix of parts. This presents the opportunity to perform a multi-year burn down analysis 311 to: (1)

20 gauge the required additional spares to “plus up” the system to the desired starting inventory, (2)

burn down existing excess assets to the recommended stock level, (3) identify non-moving parts,
which do not have active demand, as candidates for resale or disposal, and (4) perform 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

25  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



Once approved by the cogni zant asset managers 317, the stock |levels
recommended by the strategic inventory optimzation 306 are | oaded
into the orwerogieswt i on and i nventory 5 managenent syPCEUSANQ045DNI S
system nmanages repairables to a stock |evel, buying a new part when
one is condemmed. The stock level falls, and nanages consunmables to a
stock I evel and reorder point, placing an order when stock falls to
or below the reorder_point in a reorder antlt%ﬁ¥h|ch r epl eni shes
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invention will be described. As shown in FIG 4, the net wor ked

environnent 400 in s .a busi ne 1f| rvet...
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12 WD 2007/ 064549PC T/ US2006/ 045232 Qut put of the BRC

401 : ' t:aba '
et oy ang v oA St ok ARl o 1B1ARAS bl tklh® ppiaion
gor i SQ]E amodeling1343 BRQyzssr imulation mddalingcB 18 pﬂeé,rﬁmong ewbodiment.ctp v ddratand the
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syst em 403.flight Fehedden Strgiegia tforeeasting wibosstmare the figet pfailehility achipved vthBRE ven
server 40 é‘ﬁna@&qoﬁéagtv 'umte%%bgﬁ%)ﬁe Vgalui% 5 %@m@g} ot lréh ove from

supply chai n businéss process ues o ta e nts
ar e shar elasriobget ﬁ:emlauoe grodelmt a@?sméhmmpwt ohwmndom [ﬂﬂyre@ hmrrthe supphianstwork

process. for aJrcraft ulThBlg bgéé§ ﬁ 91? andfcﬂ'f shﬁf@ Sﬁxﬁlﬂfaﬁon

ﬁ?@ﬁ(‘?ﬁ%
a customes " LIGEk f ase |ncI u nuftber = of
on- hand ampdelingi ﬁ@bc?el dsrai:vetctthy Ifnpmh@toemkbahmos, onxchbing, upon ﬂe&'t avallablhty

Simulation modeling, when performed in sufficient detail, can provide an excellent indication of the

:j

ﬂ.

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
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10 information may be retrieved by or fed into the BRC server 401 to
be considered during the planning or statistical demand forecasting
process. Cowei20l3/0645¢p how nuch i s physically at the customes2084/146232
ensures planni ng accuracy and hel ps avoi d over and/or under stocking.
The supplier database 404 provides information to the BRC server 401
regardi ng procurenent lead tines for parts. Lead tines hel p determ ne

how many t ckon a s el f w long. it actually takes to 15
procure the gel |c\%?e§n§/io BrPErT P otglf:lesp@@g‘gegetrgl%@gs&r&f gm’fsn?r(fxi)/q@mg) tobe e"ajfuate‘i'
opt i m zat iSomnlgtiogomddeingslikesiratagic ftreensting ds dniersivoplscdsevel s of spare
parts on the shelf. The internal database 408 serves as a supply

chai n managenent s i dat rehguse., This
data repository co%?%?%‘;eeﬁig\?g%g ogg%%ggkg%g%'ﬁa eresdﬁ \7\11\/\@% Stﬁ‘g?%ﬁ%st ré’FosfnmendEd
i nternal ©p thehstrateginp inyentorsi aptimizatiqre 806 lratloglad ifte theebrdecwadutindand inventory

i nvokeg i pj ' [ ar. £l eaned. before

bei ng. (nvaraerenBIRESE. THiGy At badePleaRbE R F L G et Vet gren
cl eani ng ®n¢ {s dondetsdr iThe cstodkelewsh fallst imdrrempgrstcohmumBhl& toba stock level and reorder
FI GURE 5 pLlusik@ ' t it e e for_enablin .
i nt egr at eg sdgﬁyggﬁgﬁpﬁgﬁag%g n tgt%?%g‘gstﬁ eprr%rgger S mlq e %eorder Qi) which
i |1 ustr at replenishasstockiarthe fockddwel.i nvention. The architecture includes a
net wor ked conputer server 500 that is accessible to personal conputer

(PC) 406 (FIG 4) angtardedisiR spbatddd B 1$Qlok Rb& m@ag&@%ﬂu_l\é_%gvaﬁs, one at a

netvvorb 510, such as the Interpet or 25intranet.
net worlked BESmpst fasticak apalysis s pepally, indigated by 2 ddgrer 15 (8120 cestedkrmyt, yndden surge in

(CPU) 505 derdangyfol SOAPRIRtM] PO thede: RadMilGHYi {
Syst em mepor 501 to the CPU 505. Thlgqs_s eranaﬁgh%lpgg&%&]ﬁpﬁc %g%ng&y) wfich
read- onl y ?&%ﬁ@“ R0 IGEasseidnanager s Afealess menory (RAM) 502. A

basi ¢ i nput/output system 504 (BIOS), containing the basic routines
that help to 13 WOh2@a/#%d SHBRGT weiSR06 508 523 dollestansdr SonveRfemr Wi icRens
bet ween e rgﬁgt.g j thi 3’ t he petwor ked clorTP ter_s?rve,r 500, such as
during st 3P0 Gp9se e & frten 1he gefnsyyand level of detail of gata wiibg fagp jpository, the real
appr edbat tie trdvattory Iveissat Sifferemg Customer fofail(BBheinf hoBIAldRocRing SSACHAMnd the

array of inexpensive.discs (RA systemfor_s i ng data._The MSD
508 s coRMERl oS E R el tle BN ST on THA LGV STarH o U FibiigH o te
(not showstptucofipaasdeordéro T Meitiyisthenaolled caBiBuratiditintybhiid $romHultipls sources to

associ at ed, conput er. - r eadal nedi a rovi de non-vol atile storage for
the netwolRed” &Gtk Sg%s%‘gerp%@?d %@Prﬁg@bﬁ’elaﬁét”ﬂ?é@%q ESA Y4 ogfering the latest
conput er - coéigablien. medi a contai ned herein refers to a nmass storage
device, such as a hard disk or RAID array, it should be appreciated

by thgge skilled i P - eadab ia can be an
avai | abl e media t hg\f:3 fe{:}%ﬁ%%‘gej t%gfgiesseg%%h%%@ﬁ? %%gl glugggj.ng aspacls of e net%]éed
CPU 505 neperasing powronaert d06utdized mtandihsirative smbatimeht ohthairventtbatvdil be described.
below, to ] iLd 78 . S| I ropagated between.th

et vor ked S Gosndf FRES, e nhivtiel iy hAlE R0 ARG Gess R Sl ten aR0
may st or esetver 40% Gatainecludes o BRRC diak iatefration BDISOR. ThaBRA srter 401sHk atdessible to

to and regcel I h,4-ne. syste s_9509., The CPU
505y bt qeonbiE GF siRaRa s AHAT Vo SUSAET 41Nt sy et of an
ment i @hedinraepwihe rrsw@Rtd SOBonment deldalid includes abéiventory Mme verehbusp uiapaRaent
progra c . ' har d-.wi r | ogi.c, . anal o .
G aurtry o STRioR €St AR o) Kl BBy Pl e B sPhiied SR siiby chein
t her eof . suppliers, a configuration database 405, a customer database 409 to monitor and update data

associated with customers, and internal data storage 408,
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According to various enbodi nents, the networked conputer server 500
operates in a networked environnment, such as shown in FIG 2, using
| ogi cal corwecti7nmsddt o renote conputing 20 devi ces ( notPCTiueWNg/04513a
net work comuni cati on, such as an Intranet, or a |local area network
(LAN). The networked conputer server 500 may connect to the network
510 via a network interface unit 506. It should be appreciated that
the network interface unit 506 may al so be utilized to connect to

ot her types of net%ﬁ@@ﬁcﬁ?@ﬁﬁt’@@bﬁ&&ﬁ@w &y iEputnie therprgplis dolghare 404, the

conput er SemuRY aRPYalBduse i 603 d8d R dubtBiby @ikbRILt 4000 NHoh Ghskemibe, FE/BRC
for receiving and processing input froma nunber of 25 other d{aw ces,

i ncl udi ngseafeké%&aseé onRIgNE grd gf‘téE?’-\l Srmendsioreeest Gep BPneEai, gk level reorder

Si-m | arl ypoi@iede @@&Bu{:w Rt andlQfkhdrat e dahQd Mvﬁfo@/hﬂewﬁéﬁo’@détdafa(byﬁem 403.
printer, or ot her type of output device. The_ i nput/? ontroller

507 nafy amm@%we detepise 40P azltaf%rwxﬂhﬁlat Rie d5res 40 Prrovides sope key data

conput i NQe1gNehkLANingutiCiltoaBe SubPlytRANBHIMRE: HOEER TRE vARS\8 theX@P data elements are
typically includes at |east sone form of conputer-readabl e nedia.

Conput er  fiagd anpes thedfegraied syHhensin fhe supply cdginbusiness pRpgess.

2007/ 064549PCT/ US2006/ 045232 nedi a that can be accessed by the

net wor ked conput er Siatlagy, thléhstobbyr Swbipasi408 fanipitence ardstormndr’ slwamhbmeidmabase
conput er - r eada dia, mght conprise co r.st e ne

comuni ca®% Wﬁ@ﬁlth “&‘P&fu&qu@t ‘gfh[fﬂé %@&@%&%@% %8’8} étPfgﬁ d on-hand
nonvol@t i inﬁmﬁt&ﬁombbe r@fi€hed - orSed iT6\iRbBRCrEetien 40l Beremisiddred rdusingy the
met hod or technol o r.sto informatio h _as canmput er
Feadabl e PHECHEE: Tiffucd deRatts Fete cLoocts, GHPSHRTNG JOF duihe Bty o te
dat a. COW@islﬁoﬁbr Sife@na@s plaeing acdvedey dﬁShelﬂ:sLHvozd&wﬂ(Hndfm mdeedodking. AN supplier
di sk dri vi

| I ectiaqn, of disk drli othe
t echnol ogga aa29’F“°"°’a RS?‘P@QF’ 1?&98?‘{51191'% & 1%%(2 S%éefu‘@che% %f%m?%eél (lf’gg i eé for
i nf or nmat i peits.alehdttings helpdetopniscasna ﬁapts torne)cla oh welidtfe dHorolyg it ectualytakes to

500. Com*rum at i el ally e | es ter.-readab
i nstr ig t | BRYre ﬂf?}g%ﬁ é}ﬁ Broallmés ciRes xk Lﬁe O ﬁ%ﬁ?%%gm s, iugh determ.me
nodul at edthe afoak Mvgl@ af sdue hartssorathe alteifl e’rhevmmmabdatmsfeectosmem fmoa supply chain

mechani sm and i ncl udes i nfo ti del.i very.media. Tk

oaul at o IEPEELE e P b ety R FReiolE Sl ieedl Shfop petovant
char act er da4 assemaai wﬁrh pafamegmmtemal;tmﬂle aupmy\ kkain amndgor trCouiebe retrieved and
i nformati on " n o

comuni caty’ ?}T‘?H Pi efsn(ﬁhﬁ(%tg %‘Wr?péﬁ g%:t %‘an%cb %5656)%]1 é&i fie WoFk oS
or di pect Auitied MISe;gMdm,daamﬁamgwﬂﬁmsigmhtgda)ebuubnﬂassmctmusﬂ(} 6 RF,
infrared, and other wireless nedia. Conbinations of any of the above
égﬁgt?e?[fgaggb: gcma i'a ?a&ﬁk‘?ﬂtéshgo Siﬁ[%grre to ggg&%eor%%uter rogra%wDted
product . supply chain managemefih busiresavmotest incanilusteatives emivadimenp of thgrinteation. The

i ncl udes I

be descri %elgﬁg ecfE ‘? gng&é ]%3 cé&@@r séxiet 380 tﬁagﬁép%gsgﬁ?ﬁfg %S?%gtﬂ'ggiﬁ?ﬁéat(ﬁc)
t he BRC sé@6v@iG.40 Jan@/ﬁt Gworkptafion 4076FIG. e bhasw via ametyeork 681, seph ad de Ipternet or
(MvsD) ,208. f%@_fstori ng an operating system 601 such as W NDOAS XP,

from CORPORATI ON of Rednond, Washi ngton. The BRC and
integration nodule 402 for integrating multiple systems or individual
appl i cati on sonet i Feengtwpked eamputs rayeiSAO sludesf patral progesging guit (CPU) 505, a

system memory 501, and a system bus 509 that couples the system memory 501 to the CPU 505.

Q

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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25 associ ated wi th managi ng the equi pnment nai nt enance supply chain,

and a web server application for providing supply chain web pages

over the newoanie/obs@® (FI G 5). The BRC and i nt egrati on powadeions ez
synchroni zes the sequence and use of the solvers 606, also referred

to as Supply Chain Managenment (SCM software tools and specifies the
exchange of information between these software tools. 15 WO

2007/ 064549PCT/ US2006/ 045232 . Solving different inventory
probl ens &R Aefommatiph peeeslemanisowishin fie netyopke compyier ssrer Aels sughy gs dyring

Cbnfigurag@@@pﬁgggkdﬁn@oynmggration nodul e 402 determ nes and
specifies the best solver to use depending on the characteristics of

the inventory proble l.n addition ule 402_is o b to_hand] e

any necessary pr eprlb‘g]@élg i?’ﬁ gPrEgeiqted;that gggads gﬁ‘i’fagﬁpﬁ‘t“ée @ﬁé%rgé)g gy be g gedyndant

t hle busi nessy & igrﬁxp@:sﬁs dﬁ]i::st (mBRth@é@fﬁl mﬁ%orm@ rmg.letme m@ch mlsé B@n&fed to the CPU

rel evant . e use o e enabl es the solvers.to

o oy oner S0 il mi i Peee gl (ahEBAPHGHES R BRI Siihe LD 508

Is: ?lca ut i6 o_nI Flﬂi meeassdcis&dremﬁuteemnééﬁ%af\:hdfah@msmsp@mml leN stpFa@P | f&Mthe net‘%vorked
illustrates t ve whi ch, may i ncl ude one or .nore o

fnt abase. SHTITE e S 00 Phdieh deesrpion ol5oRyueIrdsDs e g aaidapei refbr

SERVER fr e Maﬁm%b Tdébﬁbemd @.?\’A-ﬂiaﬂh \Hiﬂf orfORATD. Errdy;, aeheiRAGe Elppreciated by those

CORPORATI rver an ical user interface,a i cation

504 ouroh Satedpdiererd fh Sl RicretaBR adf st Re by SaTerISeain R, daf B pcpessed by

avai | dbl et®tGRU 3051 cal dermand forecast application 607, such as
FORECAST PRO from BUSI NESS FORECAST SYSTEMS, |INC. The sol vers 606

al so include a str it kAW i V15 i
o il At Lo 600, and T Sy, SO EE) Bb¥o? Rintdl, 86 E i GuBUPL XoE MBIl pelow, to
15 By examiovidacendnéilipeirthe aignals tpropegated bdfweenatbe irehtorked senmputen agrvere S0 and

sol ver 61Q thnt}gg[l cAafls. ’?l'[;lee@ﬁ?%fﬂla g %)%ndezllcic ' H@%%%m%i%tsb&i Bhed is
on the nun%er 0} Ses O? IS actl Ca tOO?, ecause ere 1's no

i nt eract i tansfoedéemdpenetved framdhecdfiP 308 Gougintha givtem bess®Ps The CPU 505 may be a
tradi ti [ f j

o n B NG Dbk 2806 eSO b G 00 3858 e
tactical aesgte gmerabpuwprst pregemBdile processagh maph dedfifmivare, | lond-witeds ffgiet ymalog

st ock, thgirﬁgﬁﬁ’%%Sﬁgi%?ﬁggegkéﬁﬁ%ggwcgmgﬂ% g@l}a}f‘both sof t war e

. io .
tools in syn n o re-optimze the entire

network. The BRC and in;egrapion modul e 402 automates collection and
entry of data, basdé¥caaing iurigwemeodizentsthy wreverked oppayRirrver 2A0-prefalsHin a

the sour Cgetdatkad SHHoRHBn:E3h bOMoSAG FRAI ulttRglcal comdeBbi%o FRRAIESputing
and adds a graphical representation of inventory |evels over tine,

provi @P ngdeviges Gt hawp) viapeiwpicompupication, syeh as g fisapet, or a local area netwoplp(LAN).

BRC and i 7heg&i@bived cofiitr 8edl%081189 BBt Shel dbiRHR 3 1@ vihQE Rbwdie $flrface unit
ViS|b|I|t¥W£TAV) web portal 612, t atﬂeffectlve&%&extends t he su

. - : o pply
chai n busPPfed sisulsichesapreeiatpd e the nemerkinipréace B0 mescrlsocherusfized|to connect to
systenms ( giehyfs drQiwditlsCid irdHhaE BEHIuRR sForchise e Gl Rk BEipRE! derver 500 may
conflguratlon, or cqstoner |nventorg nanagenent systens.contalnlng
quant i t i eslsefnchde wp depulfaytpu controller 507 for receiving and processing input from a number of

25  other devices, including a keyboard, mouse, or electronic stylus (not shown), Similarly, an
input/output confroller 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



WO 2007/ 064549PCT/ US2006/ 045232 etc.) w thout having to dupl+icate
this data on the internal web server and GJ application 604 or the
dat abase ap{PiEs454 Wit h data cl eani ng 602. The BRC am@TiUR208@H833¢ on
nodul e 402, specifies what functions nust be perforned in what order
in order to achieve optimal results, without restricting a
practitioner to a specific software tool or conbination of software

tools. The BRC server 401 i pcorporates a spare elin proc SS
devel opedmb‘g% Bat ¢ %&?ﬂsﬁflg’é’ttﬂ"’c’é@g@&?‘{ PRy Eﬁrﬁ%gﬂémg 35‘3’? gid not
anal ysi s mfitatioR,CbirphRfires fdleSiSieddd) 8 3h6 tSmprRE abihpuig stdﬂﬁgeaﬁ)ﬁﬁee&dpfomsﬁauon
for use acrgss industries. O her features of the BRC

server 40%edifcl ude a statistical demand forecasti ng process nodel via

the statistical -demand forecasting application 607, which Iinks
know edge of part sCofapiliterastirags irediasiatledes i\mhmbf aglt a¢nvelhfileatemovable and non-

al gorithnms. Specifi.call 0l Sson tr| on .does_not

adequa% el g;mgwﬁ: %‘ B%’é} B 5™ ?i%?’dz fgg & Sgor?)ggr(ff ét%%aru(gns 5%0(1:1 e
service pednt;ﬁteﬁwﬁdm mstegtatspdaya smndteiee,cbrmam gnoduleDMﬂwMiaw.n Cofopitrestorage
negative bi

A equi prreﬁ‘f' %B]é; %SP E)OL{T‘SIS‘O*U%P@% W cﬁ%tc%n élﬁecb%é«gfl cg%srre ves, 0 ﬂash memory,

referred bteragenforsictimobgy or dnywothiet medium fitat canbausadno stord die; des;mldmfbmmm and
the supply avajl abili f nana under 15 an equi prent
mai nt enan%‘@ ??‘cﬁﬁsfeat%ﬁﬁ%mg%rﬁi coFﬁ‘éterpstgﬁ%% that conpani es

operating equipent typically contract maintenance of engines to the
engi né0 manuf act ur eEpmemuicatiop wodie ripicallynembodisa neepyfe:- @’é‘ﬂit%kt fpstructions, data
el ectroni t

Co s oy FRAHE g AR RUBTEIL o Snb o TRl B0 ot
mai nt enantsspromechanismTivd intlitdes) app Anformation deliveryi @edliyp%alfﬁyl “modulated data
contract eg a? tﬁgaﬁ?g%ﬁﬁ"ﬁ{a?% tofe %&h@fﬂs RaQ8Eh R sePOLth AR In such a manner as
avai l abi | Ity goa Fem s sonme nmi ntenance, such as
engi nes afeceneeidanformation n'otﬂw sigarbr By wey ebmamale, K nop mitation (copanunigation media
provi der ;Llaﬁdé%g@} q?er&tm S%%?ESZ‘EI YR ety PoFR of @R%\li *iv?r%ﬁ éoﬁﬁ’écﬂ&? |a¥@v$nrgl&§ media such

deternmines ar ected aval of the end item or
equi prent as dopestic,dRlS finfrayest; and ofedr igjrelea medis- n‘é@!ﬂlﬁl}ﬁt‘am‘d‘i’ffaﬂ)é PE e above should also

mai nt e_nang% i@ Jkn ﬂl-l;kﬁ'c e%%&hﬁﬁeﬁr?ﬁaﬂl@ ;L.cl'eglap‘@o}%u@f QXdagﬁrmédfh may also be
det er mi ne ¥ he appropriate “operattonal availability goal for the

syst ens urefkered thwsicompeeitpregram predudy i ng i n ot her systems not under
their 25 control, in order to achieve an overall operational

avai | ability goal ThE BetbvBied Eéxﬁwuaqalvemn flHRR inchidés 4 BrafQtordg8 Qlevice(MSD)
to be, warranted RC and m%l%gratlon nodul e 402 al so

al | owg0wh &8 WP&WQ?%“@%“&HP%@S%P%WB@HQ Prul ation 609 t hus,

enabling an asset nmanager to save and review nultiple scenarios
before WO 2007106453 @Piiétkdtes Q6 AHRASHA 2ersee 140 (FIGY 4pfuethdranélmiel e menst storage

R

Tacti cal @smokmmgm@am&@t Wakhifigtéh, TherBRC ARl mtegxaﬁdnrmbdm 4(2rfer integrating
anal ysi s, and f rther de .t he ‘Sai érg,,t Y06 is

i f
to perfor Fﬁugwg ts}fs""'i‘:Fﬁr‘ét B’P‘VI‘EJS\/&@%@?&SI g “n%soFﬁfﬁr{e SR Br YR8
SCenans oS siseciith Pl kg a: dapabeseinasiiegt dai, mmdam swmpuoeml for

requi rements,  discard saved or unsaved seenarhass kARl hlafealihEmodue
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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An extension of the above tactical analysis solver 610 includes
business rules to mtigate risk of unanticipated demand through

i nnovat i ve WOrf17&645#hg and nmanuf acturi ng and repair solPGITiUS?146/045232
Unanti ci pated demand occurs when a part experiences no demand over
several years, 10 causing it not to be stocked, and then experiences
demand. Alternately, unanticipated demand may be demand in excess of

that predicted by the Statistical De d Forecasting solver 607,

The busi ness rul esS¥Hngditfegest é“vﬁ’éfaliyrﬁngbq‘?‘?ﬁ %eqb‘f'eog‘&’l@f‘?&i FP@WB%,"’ SRYey Jhe
not | li mi tg@iﬁeﬁRlﬁysg(::dﬁﬁkﬁrﬁﬁmC(BR@ agm%feg:a@&nl habduld 402! dewihhigeodil ispeoifies the best
i mpl ementing flexible contracts with s iers to ni . .
acini ni st riYey S e delydiTnen T SYATETIHiCS At TP FYPLOTS PIQpIATD L5 sEtipn, module 402 s
facil'iti espeRyRts hpRid Sy RBRbdry pRpdadsiify GDdat, il Bickiste the PEBiltsiitg tRabivstess
whi ch woul'd nornmally be scrapped, and f(ilbl‘l cati L}g ﬁartiﬁlgpca at Ze
| ocal TrachPes afieh e splxenpomplere-arodrasingioh rlavant deige 106 ARfY *H%‘Jr‘fli%"a?&f’a%b s
addi ti onaghe BHhdsSto iMENBIrHE eFARGvEIS S Wall aOEonBigiirk SheltFbrall blishidsdlsolution to meet the
manuf acturing techni ques, may j npl enented, such as but not |imted

' be I
to, Sel ecFHW@%@fmSFW@Wﬂ@P@EQ), st ereol i t hography (STL), Fused
Deposition Mddeling (WM, Conputer Nunmeric Control (CNC) nachi ning.
Final Iy, anot her bHKE] relikstradsethé selberd 686 2Bick amyriacitdengnewdrt tore exfai database

depots for repair gf like parts, not ecj f.ic RS a
canni bal iiﬂph‘fj‘%ﬁ%r‘["g" fr S?lif’a GHH0E SYER E ariiat &gt fbrﬁer% : %mnf MicrosorT
The ex6 enSORBORATIONG oADRAET Eaedn ORACILEACORPORATIONG m vE&:bGetver dnd ghapliieal user

busi ness yules to enabl sset nmm s Lo @Igld 'mlo
utilizi ng™FEPees 2PRE %ﬁoﬁopucﬁlhgs Wléc%oun%e 0 élééw en((Li | déms as’ fnd 2
mai nt enanegnmepdsiBsavaiRbltnigti@ahddnsnd foens mpglicetiandit7) supaest RORECAST PRO from

Cenodul esBORRESS ERRAS SRRl INGR TRk 8, Soilifte RAOME KiBhiory

sequence. optiiiger §08,\aeapili ehqhr sibhitort 609 ardusiremedaa fibmwheasone deig syspras $03.

whi ch_|s keepi ng. equi pnent, fr.om.gperatj.ng, .n
pr oduéjf- i oﬁy t?g?mlﬁ?ggonﬁr%u%tta it ?\ﬁ%ﬁlcargrgsesf Ph@?nﬁgigia%{ry?{ $ﬂ}b§ges %P\ggarﬂ .
eval uat esintdgertibnl siothels 40D eliveinites afnstrdivet bre the tnombertof paseschd dhis ¢agticabtool, because

replace at all. 1 007/ 064549RCT/ 0] s
G ati 1 clERdn e S on PRVERt B MO R ABERE 1asp afionsip e e e
Anal ysi s fatonetspomiblefoPagtveStaselt Blyitying the straBgioieyentong btiddzer 0% te flesy que part-

listing and/or gr ing consunabl e r i, j r

goal by t A& UES %P@'%P%SS?‘&E@%F%WP%’B ?@it&%%l gg%lh %@@ﬁ?ﬂt ﬁl’hs?gews%{)c\llc,eﬁﬂe%{c and
strat2bi emtegeuion maiiled0l kdeps bath exftwaretools Eosyhcls elimigeting the nesg td seroptinize the
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25 part nunber. An order and ship tine solver 616 is
provided to determne a ratio of the tine to ship an operati onal
repairabl e WparB0pE#x froma stocking locating to a nmiPATURIEI453IY

| ocation, which is nornmally a shorter tinme, to the tine to ship an
operational repairable spare part froma stocking location to a
forward operating |ocation, which is normally a |onger tine. The

order and ship tinmes 20 WD 2007/ 064549PCT/ US2006/ 045232 are ratiQ
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the art also know this evaluation as a high driver report,

dr i ve0r eprsimecting with repaindppeta for renas o dike pasier g speglic ot In@&?ﬁrﬁ §nd Gpnpibplizing

618 funct LonS.ohivnbineCeond Wb mgean audit trail of source systens,
changes rrgﬁ{eg too cl ean data g(%/lﬁﬂv\ho and when), and date the data

el ement last c hang%cje extension of the above tactical analysis solver 610 to include business rules to
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
25  ability to build equipment can disrupt production schedules, particularly when paits 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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and enabling data cleaning to be perfornmed between solvers, wthout
requiring all solvers to be exercised again, which solves the problem
t hat sone dabadns454%s do not cone to light until a sto®KT/U8M06/045232
2007/ 064549PCT1US20061045232 | evel is recomended, or until a sol ver
Is operated that requires a specific data el enent as an input val ue.
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equi prent PREPSSE-aft el be appseaisted bicpyagitigners of the Mt thahibe visafisaecicerentages and
under an @bir v&IGds A befreghdSroups is arbitrary and not intended to limit the possible combinations of

15 groupings.

Groupings include two or more of, but are not limited to, the following categories, A
parts aye responsible for the top 80% of annual consumption, B parts are responsible for the next 80~
95% of antual consumption, C parts are responsible for the last 5% of annual consumption, D parts
are priced from $25.00 to over $1.00, E parts are priced from $1.00 to $0.01, Z parts have demand,
20  but no price (zero price parts), These parts are run without optimization to a uniform fill rate. No
Demand parts do not have demand history. The No Demand parts are not spared, because they are
not expected to fail.

A Total Asset Visibility (TAV) Web Portal 612 addresses the recognition that the
data required to effectively manage assets varies by application, and that no one data repository
25 structure can possibly 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,

30  without duplicating functionality or data.
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20 ability of the warranty analysis solver to price repairs over |ine
when new equi pnent is continuously being added or phased out of the
fl eet bei ngwormibetoedsmed. An extension to the warranty amrairysioss/seisyer
620 all ows pricing of repairs during proposals for perform ng supply
chai n managenent of equi pnent. An alternate part nunber sol ver 621,
eval uat es supercession, substitution, and 25 interchangeability nies.
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part nunber. Subst AtMeufsturiag Regirensns Paming (YRS based jepgbmaintgaanpe (ol ver613
for the ppejg bﬁQldg@‘r tInn&inl.e Enam{eﬁﬁlﬁé %@%Eiﬁﬁﬁﬁé | ey §1&6V}§iﬁ§‘ Wdke pi@réﬁen well

nunber may be replaced anot her wi thout inpacting f fit,
functi on; establighed waﬁéelamm 3 Wd@en@n@ Washedyloth (%@pm) dkmand model. This is
non-inter ﬁzﬁfﬁblglﬁéﬁrls oVWhauled, and a certain number of consumable

2007/ 0645 9PCT/ U82006/ 045232 and a newer configuration. The alternate
par t nﬁnbeqmmwsesuc@zagqmtwemlwem anl holte, cpvar platest gormegtors glc- A reRlserd
forecast Lrufegs ofGfdld efﬁpmc&,%pr 8 thBRioRd feReyCoptiRARYdel will stock

Optl mzatl n sol ver, g}hregate demand to the nost "current part

nunber r evieRy. piece TG ta|atla; Silleaipabut byneies ofsp @@?mgztlonaqlw% Grsuges tome
I nvent ory af.piyt $labRakf Adkar W;ﬁf@ sﬂoﬁlg%E BEded B abiialt olBR, HR6Hd%r MBcikit all

procure 5 additional inventory of the nost current part nunber
revi si onsp@tmeeawrysor painy ai | abi I ity of alternatives that exist. The
alternate part nunber solver also works with the tactical analysis
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A Kitting solver 623, ss%t'tﬂﬂtﬁﬁéjsomr@l@?ﬁfﬁﬂn@ tdelto &Mﬂ?m@ﬁtspﬁé’]ﬁﬂ@ﬂoﬁla
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dependi NguHRO0R: tiGed BRED ufn (hE PaLdntdRe o Parl RELQAEIREm cach location by part number,

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

25  part number.

An order and ship time solver 616 is provided to determine a ratio of the time fo 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
: 20



A supplier collaboration solver 624 shares statistical demand _
forecasts with suppliers, enabling suppliers to anticipate |ikely
orders for wbeowmsasing year, in order to reserve nmanuf acrwsimgodzisz
capacity and better plan production and repair schedules. In

addition, this solver shares but is not limted to sharing the

| ogi stics data that resulted in the statistical demand forecast,
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sol ver 625 determ nes requirenments to support equipnment for a period

of tine when re-su ' ' : I
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Readi ness Spares Ki oK),  Prim ng Equi pnent Packages (PEPs)
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probl em t padhiek MeSst@fefR M AatoRP bpE SR oNRloliel TP !P@ﬁ&:efpsigéfe QARG for each part
forecasting processeS and offers an opportunity to denonstrate

i nnovat i vBERPAInki ng. Steps perforned by sol ver 625 include, but are

not limted to, the follow ng: use of

15 A data cleaning solver 618 collects, formats, and analyzes data for discrepancies both

before going into a specific solver, and after analysis by the solver. The data cleaning solver 618
functions are not limifed to, but include one or more of the following: normalize data to a common
unit of measure (quantity) or common currency (pricing escalated to current year US dollars),
determine the best data source when conflicting values of the same data element are available from
20  different source systems, pass data from one solver to another, provide defaults for missing supply
chain data, and evaluate “outlier” parts which have unusually high (or unusually low or missing)
demand, lead time, price, condemnation rate, repair cycle time, not repairable this station (NRTS)
rate, procurement lead time, annual 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.

25 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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15 the sane logistics inputs as the strategic inventory optim zation
nodel and el ection of an operational scenario, which includes but is
not |i m tedwDgltThesséxpect ed equi pnent operati ng hours, PamiUSEN0EP4S232
annual i zed, so 100 operating hours per week per end item of equi pnent
beconmes 5,200 flight hours per year per end item of equipnent, a tine
bet ween re-supply, for exanple, one week gsp enabling the equi pnment

to operate for a week, woul d be seven (7) days between re-supply

20Anot her SYEHTSSRPPERdsd T pgtik fjolves 5 opespted st sesires @ apegificslatt emen&as an input
i ncl udi ngvhgé, not linited to equi pnent availability, a space
limtation based upon a nmaxi numtotal volume of spares which can be

transported, or a g Lim sed .u Xi_mum t o wei ght
of spares which caﬁft?ea?%ssﬁt) éﬁ{b@%ﬁﬁ °18{) ﬁgwpsf{%p%l%&agf EY:'“?FEW fplates to
t Ei s sol védata fiXime is@l@érud@ro;_ia@&t@d@oﬂ@ ﬁéﬁé%cﬁdnrcﬁﬁabﬁb ﬁn&tﬁ%ﬂ@ﬁaeﬁ&lﬁﬁdmﬁfs&ﬁes the
t he new scenari qQ & termne the requi repents, with the
cust orrg r progﬁgvﬁgﬁqﬁgwwﬁ Bformigg qu H\%ﬂr‘?&ajﬂﬁ%"% ﬁ‘ﬁﬁf“?e BHGRber, but
si mul at i owith diffeeent I6gi8tids datae thiee efobsimandiedabey e e b BRfsathd@eansed values
depl oyed g ?{% nt, san nmeet the operational goals and determ ne how
frequently ragt& tht neets these goals. 24 WO

2007/ 064549PCT/ U82006/ 045232 Sol ver 625 is further
configured to eval daags phsolesasnde) sglarer 61A i&c;bnﬁgtm@lyo ﬂexemmpri ld“bt;mainglmmjrements

ener gency S, a ter fli.ght
or couri e%ﬁ Iﬁglﬁlsgéhdgie&ﬁ%ﬁg%ﬁ{& en%u;?g’:a% &?Ilﬂ%%# o whﬂ?’ S B 1R o
each dPar go pulr efpredyctionaok ta é&tmesqmmeﬁi&afqrehmnmnlm pEbartseto chiiilmlize when
sol ves thg ally get to where they are going,

but Iangw%ﬁ;ng%;i Ehésgééuett%?%é ééa,solfor return to the depot for

mai nt enance. Speeding return fromthe depl oynent keeps the total
pi pel i ne spares.ref§uPPefResifs qrebogiments ipattirebsaleprenest baivenfdp i wiilized sqlely to

will appregiat® Hifiake lﬁ;y R&JulrB8efPRE Fdts afueadaﬁeﬁﬁa dfbﬁ‘ﬁéél:%ﬁg ﬁg&sﬁé{&ﬁﬁ kd make a

EC]UI prrent operati ons, repair turnaround tine, an rocur enent

del ay ti niifetige Beepfinags %W%ﬁ?&ﬂvé@olmmewg@em I PTOPUAR B RAEE Hahe satne time the

opt i MiFat {QBucksh ¥eihe E2BitdR of aﬁﬁﬁﬁeﬂ%@é pldig %Eﬁ@tﬂ@?&a&iﬂa&&eﬂ-@ sﬁlj‘uu%'t tlrln
0 Cce ra

val ue, and often | ow volune, Spare parfs from nanuf acturer t

war ehous ePTO#figR ge Beaape i SoRicPl stosing oghing raarired & mamfashure Ge perbyiadesmed not

t ranspor t gl @Redofd et RekohgPai rabl e parts back to the repair depot.
Benefits of transportati on optim zation include: |ower transportation

costs through coll ctive bu r frei ght pooling, |ncreased
effici ency through™o B’?‘irar?f&eﬁ%/ ﬂs g"g \ﬂaﬁ?gefe%lf@ an\eqpmepf Jpappfagtyspr’s, or an

(TAV) dur aqng)menamam@mbm laaﬂal kbt e£ighaifRihE) RRE aRRabldred @idkl MDEM warranty. The
tech%(#]oga/ti bett 15 tjc’ oftation decisions through anal yzing part
t

move g, v Bt SHe SV | RPTIP GRPABLTEF G RS mP W eagipment is

resourc esconamdmnyebmg adiibdi ai fgéed oumf@iﬁﬂéé%eﬁ@tmﬁﬂtﬁﬁéd Qh dX¥en§ibh fokd WatEhnty
| ogi stics for 1 B O transg}grtatl Qn air tines, and
demand pa s et oW RS o So%{?li’fsﬁﬁ JoF BFFfor@ing] WPl xchein
al | ow tramknaggn@ioﬁdthn)émchal ns at a top level, recording such

metrics as inventory turns, inventory investnent, return on

[ 2 backord
addi i onal ot 11 coNr Aot SunbR BARE P, Bafe® ey ilton, ane

heal t 25 of inmrchengehbjlity maesn . Supersessmn 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 mumber.
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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I ncl udi ng sourcing optimzation 628 in a supply chain solution, which
Is a statenment of who the suppliers are and how to best cultivate

rel ati onshi W 207t05¢hem i s i ncl uded within BRC server 20T/USB0604513a(
optim zation 628, in one enbodi ment, recomrends, but is not limted
to, one 25 or nore of the follow ng relationships: long termsupplier
rel ati onships, stocking long lead tinme, |imted avail abi Iity, or

hedging raw naterials at  the lier's manufacturing fa It for
use by t h&%HHTPeFonfiguration, T8 Aiesn E o PAS PR Relven gl alléih Yesy after the

with the Ruisaes QedindriBdei lveRRADE6E Wi Hafbré maduatégf@mva&&y bﬁtﬁmﬁdﬁ@h bdlekr,
required to manuf cturelgarts at the s]mj plier facturin
facility. ' 95S5&RI¢ GRARG te: h RS TG PO ﬁr r&ﬂﬁ‘ﬂ%rl PtPWIB? ber solver 621

manuf act Uglk® @ g:t: gates | inke@itddy OF OfBmatéHattemintberni opdibkr 20 thfiOhe decision to procure
2007/ 064549PCT/ US2006/ 045232 flexibility to specify the m x of i\
to be ran#fdiiangl Eyentpry & thermps TR Bt RS e LBioRS songiflers g vty of

uncert ai Na@dmakilébGhad 3kist) Orhd Qndhae pat ﬁﬁib&@dﬂiﬂieﬁﬁl@ﬁwm it {eQhbtied] @.&Iysm solver
optim zation 628 ec|fic a@_tnomat ed bu i ness reﬁorts

S
i ncl ude, BURFOYsth aisetimanpgep itp gptiogs fo il agepyiremens tPa’T“’I with 5P%amr most

graphi ng Hhgaplepatem@ibeR ddobavallatlddvent ory by category of part. Part
categories 5 include consumabl e parts optimzed to a f| |1 rate goal

il i pl & Subeat egoft BRpcR Rt paisoR 8 roRORR MROHATTHe BARRAA 3R pars o

avai | abi | sippog @l manyfathensifratipgea withwbnpuchaseogitpans awt lam’parmd@hls solves the

(which ma nprise nmul.tiple subcategaries and t cl ude
from opti ﬁ’\’@%ﬁ' %ﬂ A TR et an?'i&sagaﬂ%fﬁy i)f%ﬁuseessoﬁbgoétegg %én %t gd
report anmiwils duhtie grodsttiondoat MMam’ufactmrmg Restuate Rladning (hrtRPD lnstepais temployed

optim ZEdt enmln:ee %Jat yist %Pduglhp%rtg g}e%!:om\l/r% OF thaI Ml%&%ﬂltngé ¥t‘arts, lead time away, according

to a fixed production schedule. Spare parts for the repair of delivered equipment are treated
15  separately from parts on the shop floor meant for production. Spares buys are often made separately
from long term production buys, This solver integrates production and support requirements,

enabling the purchasing department to lower costs by making larger combined buys.

A Kkitting solver 623 is utilized to create a kit of the most commonly used repair parts
used when performing maintenance on repairable parts, These kits may include, but are not limited
20  to, lubricants, gaskets, nuts, bolts, attaching hardware, wear plates, knobs, wear items, and life
limited items. These kits may be used at the operating location and/or the depot repair facility, and
may differ depending upon the depth of repair being performed.

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

25  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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I nventory excess and shortfall report showi ng current inventory, the
excess inventory avail able for resale or disposal, and the shortfal

whi ch i s bewowt#es#snended st ock | evel. The POSAISTING/@5232
conbi ned exchange curve, also known by practitioners in the art as a
cost versus goal curve, which conbines two or nore exchange curves at
the operating |location 15 (retail |evel) and warehousi ng (whol esal e

I evel ); and/or conbines repairable parts optimzed to an equi pment

avai | abi | FeergRsLien EARIfoE Senstiphdy pastsprepais tuesraund Hi, reogradei shippingtisecfomt the
and/ or cogt Bgart GRS RRh St Rﬁéﬂe?tlﬂ%h Oﬂﬁe?f‘oq irS SR A BN %?‘%)ﬁ%%ltﬁeslogsncs
Optimal inventory level listin grap eplctlng cu

i nvent or yPib‘i}mEéPE’éd‘@Fe}muSﬁh@rléo@aﬂ@@b?%ﬁ is conprised of active parts
required to achieve optinmal stock |evels recormended 20 by the

strategi c i nventory refdiress spared Fidkdpe dRSR) sbiRGaR WopRAbhlk o M\étér&ﬂ%%e number of
hi storf}/ of recent demand to indicate that they shoul d be stocked

excess® patffe REFlF CHIRET |10 FRPOFecqHPERt PREFAIGE %to‘fré""\‘?@?dl apsTaking (pggtien, gthich is

years, andifférhﬁ A B8 Snafbpefatitnh ddcativnl wheRRsphid§ B@ Ghoy sRiedUtThk 'R%?Q;olver 625
W|th|nth me var. abl e nunber of years throu h consunpti on.

enbodi nen W%ﬁ@‘é‘m&‘eﬂs 49 FHpgOt AapiRTReng fon aperind 9 ﬁ@“"-a‘ﬁ@qn\fé"“f?ﬁb’t ig 11°t POSSlble

requi t ed Tie RSP abbt 625elkicihinesSt@EkmbRy Rl § sthRRIFTALS Gadkyy etJffl‘{ey repalrable
strategl c i nventorgﬁ?rﬁtl m, zegtl on nodel plus the requiréd one

addi ti ona?ndﬁfn?ﬂ}?’%l?l et tt%WP?fbe@&&.?Ptr@Gm%“brPFW&“?Wéhtﬂ%?rﬁﬂe%@Otl@ow

the opoi mﬁi phﬂﬂ@ﬂ ad WaﬁRWQfe’és Sﬁa&smﬂmﬂsm Pn}ﬂi@E tﬁﬁ%@er@?ﬁ&ﬂé&% (8%Ps), or the
conpr i se

t
2007/ 064525REs ? n%@@f‘%’i%’is%‘ £ solver %2%\@;{‘](65?3:?&*’8%%’&5?%%@4 i) argehgs ppt

listing alwed @Jellg;ﬁpﬂﬂﬁe@fbytdﬂ@mwﬁfdchsbi@%@ﬁ)&ésﬁeswnﬂ bR & SfpRfhiQfto ra%ﬁ@ﬁ!sirate
demand to, indic hat they should be stocked, and excess part

whi ch wi | PRYBEY &d within some variable nunber of years. These
two categories conprise the inactive and sl ow noving inventories
whi ch are candi dat%spstp@rfbﬂnedﬂxyessbzaw%rmmmm nob Amétedh@y the bl tde of

I ncl ugles t r h of. the ex

bur negfdo@v?qéah% léfﬁ[']&f?ﬁgéfg % Y5gL Hﬂ)vreg‘i?fyoot? ?‘% ?V\rlf'r%geiec%‘ﬁb‘?fa? ORfratignal
depi ct t hesenarianwliich mnluﬂesmut mmqt dintiteds toothi ekmmed Sq@pmenn weaniting \holue\vehich are
to future I%Eéﬂo ﬁ% DTJEI‘% Vele? week plep end Hef of eqmpmerﬁ becomes 5,200 flight hours

per year per end item of equipment, a time between re-supply, for example, one week RSP enabling

the equipment to operate for a week would be seven (7) days between re-supply.

20 Another step performed by this solver 625 include a constraint, including but not
limited to equipment availability, a space limitation based upon a maximum total volume of spares
which can be fransported, or a weight limitation based upon a maximum total weight of spares

which can be.transported.

Still other steps performed by this solver 625 include: invoking the strategic spares

25  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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Annual spares consunption listing and/or graph depicting burn down of
excess inventory over tinme. Depicted graphically, this graphs shows
cal endar tiWwe2e)/0643¢? X axi s and 10 annual consunpti on @GTUR06/045232 S.
Annual consunption is depicted in categories, such as on a bar chart,
to include both required buys and excess inventory burned down over

time. This chart answers the question, "if | have excess inventory,
and | know how man consune each year, then how man
parts do | actual @gt‘%ﬂ‘%?r’ coufignred do,gvaluatpisk mitigstion stafeaiio rﬁﬁéﬂ deploy
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repairs, ai rabl eg rts scrapped as unserviceable, and the cost of

repairs tBlp ©SBYE 3 BI0ER Tofiifer 40 SuPRPLS equiRsTE ORSFEGRS @"'tr?ﬂ?‘lfd%@?@éﬁ@er and
"how nuchtﬂa@dg@temaﬁtqmlaﬁuineaiAcqﬁagrgwfs el Nt enance parts each year?
What is the spares procurenent budget’> V\hat Is the repair budget for

repai rabl e parts? t.he expecte uaI bu nd nunmber. o )

repai rs by part nu:fr\ge?se 25‘ qm?gﬁ&%lop s Péw]\Xf %Gﬁf/c%"tﬁ g%g?sé?e%%?sf’mmon
shari A ouof hiflovabeaatdsitten Rwotdhene, epdnmhrtsr&mh manﬂﬂactdmsma:emdl vhrej@ad tolfofw@rd
cycl e cos

ot al rs cOs nd/ .
gr aphi ng é%erzu AP 50(? Gie an\g\r%egnrmongetrggr arﬁ!)tFaéls g WBT“%H Qtﬁi&k fodlsgpair
of one or depot. Bapkfits dﬁmdmgumﬁwrsopmfmaqm w:mdet ldwenmnspmtahmcams dirough collective

anot her C nerease .in ut| i za
of equi pmerﬁﬁ) gfé)o ¢ gngiﬁ suf%gé E&Sﬁ‘emiy %%‘%mﬂ are, o Asset
addi ti onalVl saglity p{Tevw &mng wmspmihon ltzrsugh, Rﬁmmaqaadmrmn@nge&mndbgy, Oetter

5007 GoasapEs ARk BisRis BN BB o po¥ient, smprpved cosh Aot o
phase out uidlivelticshi ypasﬂ*uceanmdebateummgwoﬁwmrgy neptimizagionl ési goilectign petics

I mpact i ngm%&ﬁaﬁcﬁ“n%po}dm r. rdé%jra%@ s, eﬁﬂg%gﬂ?{]e part upon the

entire sys ™ sting and/ or
graphing the part nunbers and guantities of parts recomended by the
strat egi ¢ i nvent or Mappgemantdashibord prigtacymdtdgs 624 ellaw radkingef Bpplywbainsas a top
parts.

level, recording such metrics as inventory turns, inventory investment, return on investment, average
20  number of days parts are on backorder, and additional mefrics which enable management teams fo

monitor the health of a supply chain.

Including sourcing optimization 628 in a supply chain solution, which is a statement
of who the suppliers are and how to best cultivate relationships with them is included within BRC
server 401. Souwrcing optimization 628, in one embodiment, recommends, but is not limited to, one

25 or more of the following 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, confracting for an annual quantity of mamufacturing of a like process, while retaining
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5 This solves the problemthat in a manufacturing organi zati.on, a
requirenent to sell a spareable part nmay generate a requirenent to
procure thewpi2elg8645¢rts required to manufacture that spaETEaINEPRILL .
The procurable part report translates the requirenments for spareable
assenblies into a list of procurable parts, and aggregates
requi renents for part nunbers which are procured both as piece parts
and as congpgonent parts of 10An On Hand and On Order at Contract End
report |i ’flﬁgtyéﬂ aPSEY Giedpin ohparisie bympguasivmsie insordan do minimize stocksleels of parts
hand and @ith @sdgtin af fidchRBhMerhddd 5s'c€ﬁemﬂi&b§w§ﬂh¥&§cﬁ%&)rﬂg&%§5§8t hat a
orde

conpany nust know t he anount of stock on hand and o r at the end

of a contract periQd in order to price the termnation |liability due
to a contract canc P"'fcﬁci gpmagad bﬂlﬂg%?s E"(S’Pr‘itsrégt inglyds, Putaepot limite toa A dpapount

Proj ecti oreport éigingtandiof faphigy Gieivalie @F palsn fARRABE B catBRbiyl it Dart, TPLS categories
sol ves 15't@8 r obl that diff rer}~ constituents have different

Fequi r Smelpite Siadraple nepts prriizefia g Ml or by e e ke ioetmBaissmodel
cost m x Ofhighamday cegptise edultitle RBEategoGRR| sepARBRL pdRN8HBkKiSdVe tant Quuipment
know how nu h:i f e E}{ art Eﬂ%o.bu , .and npapagers nt to know how mch
money ¢ hef Y pBALRY 8 drogic, vy SpipentraEpd! (whish imaversiese mulple
denmand r atubsategatiel)pand hOSials aluded Ifroas dphiRieRs! (Whick! 88 NOmpke multiple
order, the.2 annljua %rder ost and annual _hol di ng cost are o
det er ni neﬂl.bc%%’flgs 'f BYOAU TP APSHSE R dyegton of é’giéh‘ttge otk valeg QfdheRprts gptimized
currei® yksrthahohd @tabyalwd of ipentdiyng data is escalated to current year
dollars, allowance is nmade for scrap | oss and rework of manufactured

parts, and corpora fit.d d to rt.cost. This fipancial,
anal ysi s det er ni negn%?xﬁ{égs? %%rsgea%ﬁg?lgg%epﬁj %ﬁwﬁg R BRSO HlF fecess inventory
contract pieilabde forrgsiile oratisphsatj @ndiibk shorifedlawhdibrigbaimmmgomgeniad siaek 1pRENt

mai nt enance supply chain will 25 be described below with respect to

FIG 7 which is antapglealriaQBabitd QWn cﬁ%,fa%rorﬁgw{n @y@%@gl@m‘a art as a

supply chain process to nmaintain equipnent or asse
i |1 ust rat $95kvestus goplowryen @hish opbings MMunel mpesRclirogd orvescitithe opratiog hgation -

equi ppent 4@l RLaN ﬁﬂpﬁaréﬂ!ﬂﬂb%’ ﬂ@lﬂﬂsﬁe RIVRS SR /02 Gl géi;afrﬂ),[l‘ﬁgarté iogtimized to an

illustrative enbodi ment of e invention. VWen readi'ng cussi on
of the rotANPRERt 2vitsbIY Bodcud 49moTrbis Pet6P Mg Zg 2o 3 i) eat¢ gohlihendlr wombines

shoul d becoﬁmagﬁipaﬁ%ﬁmaﬁ@gmgtgggt?@heégper ations of various

enbodi nents of such nodules are 1 nplenented (1) as a sequence of
conput er i npl enent §d, acts or r‘g}?éam modul es runni ng on a conputing
system and/ or (2) Bt t“évf'{‘lt e %Pn&é%?r_r%anh&gwemcsi gt Anyegprydiyreatagary,
nodul es i eutdgbsy i6 Ooapriskd 6 £i5¢ FHits rddiRed BRLABRpAinkPfodkdevRls Toohlended
of ch% ce, drggendent, on the | . )
y the strategic mventory optimization model, inactive parts with no history of recent demand to
indicate that they should be stocked, excess parts which will not be used within some variable
number of years, and the excess parts what will be burned down or utilized within the same variable

number of Sfears through consumption.

One embodiment includes a listing and/or graph of the active parts required to
25  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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5 performance requirenents of the conputing system i nplenenting such
nodul es. Accordingly, the logical operations illustrated in FIG 7,
and nmaki ng WP 20H%4#5 enbodi nents descri bed herei n ar e PCEUE200€EH5233
variously as operations, structural devices, acts or nodules. It wll
be recogni zed by one skilled in the art that these operations,
structural devices, acts and nodul es may be inplenented in software,
in firmvare, in special rpose, digital.l.ogic., and.a conbi nati.on.

t her eof Wi t hout 1028%‘6?%‘5%‘?8@6%%‘:@#3 %]bﬁupg 0o gragh of the fnagtive ey with no
herein. history of recent Bhanie imlidacerthdt tHel alreuld@ shoekdn andedxcasp paria twidch Will 20t be
where the BRC.server 702 establishes I nt egrat ed business.rules

conf i gur abfeRABREPme yErsRuen o s, iess NanpateRORE o0ISe B8 s and slow
FI G 4) capting RSerfidics whithtrelcandiduktes vebitt exteosed sdoeapped. r equi r enent s.

Then, at operation 705, the BRC nodul e 402 cl eans, consoli dates,

and/ or correl ates th a Iy . han f b :
606. e ool AREh 1Re sl BRI odo ils by e
demand usburgedsdomsini artutitiadd. alNetk jisi metias ddurdistingseng/ioe papk depicitize, rakioBfon
nodul e 402_sel ec t.he f ' hadal. |

ot hods bauE SIS BLnbFRRRVD S MRk QR ol BT AR, 1o
the parts are used. The operational flow 700 then continues to
operation 710. 20AAnmsé sparesoperFupptiop HistimRendasdgraph depictiggthiupy devgn pf gxcess
i nventory;y é’n%cﬁg 08, CeRpicRY HEARAL, HhdbSpisSshole cleRidY 1 the X axis and
recorrrrendléltgl on ‘og%dé’lg%ggegftced_ St oc%iﬂrng I g\%l s_S and | g_cat iugﬁsonaree ae o
gener a9 edaumeepnaimptgresTaihe Jraxist Anops commERtifEdH fepiciesin CRPEiE, S¥hgngn 2 bar
moni tors %ﬂ}ﬂ, af lndRle bbAWeQfired BRYE aliPdrcsss 38RAGHAERRANIdWh Bvef WigleONBifis bifhrt
order to for the integrated solvers 606 (FIG '6) to plan for

r epl eni shawskersdie quRstionpibbitAve CXcgssRENONs prhiEfmOB RoF S gBth™ eopgime cach
25Next ,  alq.0RedAlowORant ishrts UD€ abREy TR HoBust Oh B4 PE UThisABYorlVhbiva REE Strategic
bet ween the statistical” demand forecast and the actual denmand. Then

at oper at INGPRIRY PPEREAERAnADRA TSI HODWELiniERtEs nypipent, and howehe BipfiTs 2aertory
asset 15anggehe lcBnshBsP 8RS Qinted ﬂ%g E&?ﬁ&iﬁé‘ %g\%ﬁﬂge@ RS Rocibnfeht @P%?@éénﬁnt spares to

preset threshold. Alerts may be forwarded in the formof electronic
nmessages feyerthosesprsimed dyinggepaiprpragRnmed 6YBUILICIEPI9S2006/ 045232
representative responsible for the custoner account. The operational

flow 700 then cont iARb@s: diehodR@neincides adfhual spares and repairs buys listing and/or graph

showing the expected annual cost to for procurement of replacement spares to cover consumables

parts consumed during repairs, repairable parts scrapped as unserviceable, and the cost of repairs to
20  repairable- parts. This report answers the questions, “how much budget should I allocate for
maintenance parts each year? What is the spares procurement budget? What is the repair budget for
repairable parts? What is the expected annual buy and number of repairs by part number, so I can

collaborate with my supplier by sharing our forecasts?”

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

25  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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At operation 720, the root cause of the variance is determ ned and
removed. For Stance, a problematic procurenent lead tinme (PLT) in
orderi ng spWP&YWREAF4be t he root cause of a 5 detected PETUSHEENSBRe
PLT would likely be changed, after collaborating with the supplier,
to renmove the root cause. Then at operation 722, the BRC nodul e 402
receives adjustnments to the reorder points and reorder quantities in
response tgﬂog%téac.ti gl?hthg variance. Then the BRC npdul e 402 continues
in the cl BSSd™ BB ™ SpEFRS GHIPHSH PRase aitiang fiypesab and cxeluation of spgineating
r et ur ni ngdésignehared impacting thedelbilinbe dnaaltov:dilityl Sfch&parBugoh keshidkfsent, Ne

supply chain software functions, the novelty, and the outputs of the

maj or nodul es whic kS ftware. The.architecture "
represents an i nnogaéﬁélﬁgbkeofﬁgs%r?ﬁ?mﬁé%cgﬂ al%fngttﬁ%l’?ﬁgwxflut??ég Wruapities of
ar chi t ect pares repapenended hyyist siaiegie duventeryaptisizbtiort solrefos 190 @y 3hdst DERHINS Parts.

a sof t yar @ i S eci fi.c solvers to provide a . tailored
sol ution ?%ﬁg&gégrrp eréﬂ%pt)ﬂéf %l %%%@m%%f%;ﬂ”afgﬁ‘ﬁée%ﬁ@“%foéﬁéls“pmab?e part
devel opedmay g¢nere amedeireteaintdi pnepucs the hiecetpasts regaisedpd elnefatusealt ispdrddble part.
supply chadd 50kl , [ rel atignshi bet ween the
busi ness r qu‘.%r errelélg’ gﬁ arﬁ}gj\é?h%?sisalﬁeggﬁh% ?%qmg%rle\?lésr ?olr es&ﬁrlg?sbéed %881“@5’8 riae 2 ligfeof
r equi r eneposiralie paispUE aggregites tequitsinents ifortpart swinbab wicktaepprocured both as piece
i dentifyi requi renents necessary to enabl e each
step to b%gggﬁt?aess%\s‘% Sﬂvé\}u!tq%ﬁg&fsol ver, and integrating the overall

solution in one architecture. 20A Supply Chain Dat abase Application
802 mithages the fI B Q¥ HapskandiQroQrder at Crivtract Bnd renopdisting trsan geaphing ttee part

provi der swsHeRMNnd qhiRR8s Q@E&d%a%nfar&maﬂyb&hﬂoﬁq‘ggeggfﬁggsowéqﬂ? probler that &

traceability is-provided to the source of eac el enent or
to provi d¥TPANAEET KRRV dheswrauakoigtockandandrind aerder Ishihe eappf # centiaciperiod in

al | ows  ef ériiGi:@plceWiRRer@finatich BEUIRY dﬁ@lﬁ%%é{nh%yt&gﬁg%aﬂoﬂ, & t(y\fé(on&,;b?%)ﬁiraﬁon.

i ncreases the useful ness of the data. The ase applica

provi des a source RfF.dat_a}Igro, géarfor m i nyvestigation, 25 research and
anal ysis. The dat a™i'S"HPF 9% qnﬁ)rquﬁt@%grt rapR ERiqes fingnedpl gefrisea s solves
spar e‘c‘»ﬁ t othe pioplemlthat Bﬁe&ﬁwm@ts%% Afféred red LR HeciBOHG! sEh:%éjanalysts want
operati ngtﬁl ocazféeogs f or g}ggl Emant whi Sh t he service provider nanages.
30 WO 2007708 ARGt ORI606f @trauired to meet a goal, ageionanagess MR 'O (B MGV
For ecast i mgchsufleahrpal @Sbiyl, Alismidagem ¢eae Bowtdl Hudtd thdheP tHed WA Bable to return
sel ecti Ontﬁoéakih@tl stical algorithnms. Specifically, statistical

anal ysi s SR ¥at ed that the Poisson distribution does not

adequately characterize demand for aerospace service parts and that
aerospace service Yaek leveisnyernd nateke beichasticoshs, bowsl] asfthy @8OStiplaing @R order, the

usin C J I f. .t he egatj ve.bi nhom a Poi sson, and

ex pogze(ﬁt i %FIP% ?@H ‘?Jgt uB?]flo il l%h?ﬁgg‘fqrﬁ ear?/‘gell%%ﬁ'f“led‘d I:gs[tsr %’b?ﬂﬁ%ﬂ PGy pents are
part E ex pdjusted ¢ qg?enbm dtulialrs_, Ahla;hicizigﬁdataeis gsa:bmad d:eltugfe_i’fi el dblhied, aliFainGe is
may be gr o t SUC ut not limted to

roehani oA e 1 A AR oY meSitudiiptly sl dbrootsirntis Sidsditp Ak 0%
franme, arithipEnabaalgnadysratitayinbhibs spafeiaas povtivh ofayuiply demicgnest jrie
appropriate distribution for statistical demand forecasting.

101 ncl udi ng bt h s} i efhts SRR ERRGGAS! LN mal ek R oy SR i
25  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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custoner orders, and sales forecasting, which is a statenent of what
t he original equi prent manufacturer (CEM can deliver, constrained by
capacity, iWOEP'#F44% and manpower, in a single supply PERUS208G045T320on.
Not e that sales forecasting is also known by practitioners as
available to promise. 15Uilizing the average nunber of annual
backorders from strat egi c i nventory optim zation rmdel 804 the safety

stock for_the rt.-a metac asset. nan
cal cul at &g e”ftﬁ? er%é Sémiﬂﬂ © PREGT i:etd%iéfhei ggcglto gelrac I%f’o effmrlrl?f/nﬁloﬁ tﬁtls 0rf lSJlﬁCh
year |y ormodudestaes impiemamtﬁly(m):hs ws&cjuextcla@f camputerailnpleosated avth ior brogsnr modules

daily to correct i nve in_respons h agal
t he %leal TBHE o Zgofﬁijuhf‘ éysgg} 3{1@ @i@ﬁ mtﬁﬁ%? e damé‘ig’lm"ésgoglyc nve[‘{tse%r Eﬁcmt
hel d to rasquesdvitin thecanting systenmn MMMemmonhea drat[tdr@feltm dapﬁndeﬁnn the

the saf et t ock det.erm usin e
bac ko?%er%er%noaélﬁ © FeAVEPS P g{ﬂe £o ﬁb"“ﬁﬁ'&s g{g g?n(l:a song@cs{)n‘gérﬁof:dmgly’ the
O der _Qualopicaopt 603 atsetid loSel. 7/ awimlking UfectVid s Qriodebyd herls e

developed assume mhen C e i r
new or der” %TFH}" ?nﬁﬁ%c‘rﬁ REFEIB: a@g edeices ?rc?est amﬁow b “{%]’ P%%ﬁ%gy one
nmodel assskified iR fhenrt thaatheadamﬂeratzynsoétrwfmahddaceﬂ'hms amemo&aésen@y timplemented in

formul a cl assifi.es. any stock | S shor t f

W son Bdﬁ)?%’ifelw Emgé?eﬂ/s%efl IPurp%saf a‘iel %d Yotrere oreﬁg%&? without
ei t het0 a ¢evintihg frem de spiei ard seepe abmﬁan&éxexéurl ng an | nvent ory

optim zation, one may intentionally run out of nore expense, |ow
volume parts. 4 /44 Id E‘%&Zmz here the BRC R&v&SR2
of simulation 805 if%% rgg‘%%%ogﬁrﬁé‘ﬁega ngﬁg%@n o} eFVaerleon%

avai | abi | ¢staplighes aypiatestated pueiepss pﬂv@wpnfmo@pn ¢t @F m@tatlpem, ge§RC module 402
equi prent %Icﬁfig § oy &E{ﬁ:c?h&&'ﬁm&ﬁ Ql:wﬁ'mgt‘a cubtGRG bk Re Al Tin, &dferation 705,

reorder r‘eor der quant | |es or consunabl e parts, are set

at the r eti:tg mRhatedulofd® deansvensolidasegidor icaydsesothy daiptm piepattion Horse &y the
Si mul gt i o1 B0%gks further utilized to evaluate 5 different business
rules Tor tactical asset nmanagenent, including one or nore of, but

not limted to, the follow ng: qpollcy for Iatei O“rpansfer of part ol
fromone forward sMek?hgPerason10dnthe PRI SHaalp 4Q3goreeastsr dymapd igips “Statistic

transfer afiweRrthsdfdan Qﬂ?arﬁ aaki Mhe M%Wﬁ%eﬁﬂl@ttﬂibﬁforecasmng meﬂlodology
canni bal i zat’i on of fparts 0

rom one piece O{ﬂﬁ@ﬂ‘ﬁ prent to an 4%% and
st ocki ng Bemiadiey ¢ Sedhady bases Qpniorsastagprg © RUGRIOSH,PALY ap fhe g e
the equi paRAt TEHUpkREodENGW YREREScoaiys folopifafidae10mi N oper ati ng
| ocation. 10Si rrul atl on 805 is further utilized to determ ne nanpower

utili t|on of maintainers P heoer
| ocat f manpover “UPRYFEL ﬁ@ﬁﬁ%ﬁ{%oﬁﬂi 4&?@”&5% 1 A °%§?§8¥gnfomaswd
mai nt enanﬂ&n&nﬂ.ar’i'}ﬁs it whdrg aty edosiendagordemdtsuggeitad anedne leyulb end lqpatidns are
Requi r emeFEE A IATh Y ORISR fiza e P o Rk B8 it ey o gt
nmodel , dema&yﬁmmmo@itecbqu}# p oBfimet ool m:eidr deadtegrated whanof06€FIG. anto pla]fl for
increase in utjlization o rrent or a duration, or surge, O
tine, andrea@ms@%ﬂi&%ﬁr%ﬁ thE neeaﬁ?mm%ﬁasés peri odi ¢ basis,
such as during delivery of equipnent. _

25 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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In addition, sinulation 805 is utilized for a reduction of equi pnent

on a periodic basis, such as during equi pnent phase out and di sposal,
an eval uat i WA 2870&438 neeri ng desi gn changes i npacti ng PEEUSI0HEEIRI ty
or maintainability of one part upon the entire system and an

eval uati on of 20 program financial and operational netrics under

di fferent scenarios. Financial sinulation nodeling enables nanagenent
to unders;t an%ﬁaﬁe fi nan%ieﬁ,l i sk due to different operational )
scenari os-PE %5 TroRausible fprs e CHomey poepunl, | Thesongrationef flaw 7OR thea cqntizes to
t o meet i ngpefatinm?20. al and profit goals. Also, evaluation of strategies
to mtigate supply chain risks, include, but are not limted to

cat ast rophic damagﬁtg) 0SS 0{ a warehouse due.to fire erFor

i £, |
other calamity, or av ?rﬁlg’gi ﬁf’r?}e 26" 579581 P aiefice I defermined and remove
Uti | i zi nginstange.approledaticgpooesarnbibadotimofPl ) trdeddrivg @par@vedy Be thErcoDBMEYST a

t he i npac i or. i C isi.ons in.a part-at-a-tinge tactical

anal yg? s egegfedS‘@J\ésn%%'hi’%ﬁeg@?pﬁ%églgﬁ&?lzp@e ety ?fg’ﬁ cglg%gqag%g gﬂﬁ the supplier, to

t radi ti oneinow the kodt emesk. dheh ateqperition P22, e RRG plodulg HOP keceifessaahgehehRdo the

and unsc . de serviceabl e asset ssets due ip fr

procur errehﬁ%?iérigén gs. %ﬁg goerd?rr%u?l?h% PepaP ,e?%géte% the Vartaice.' Then'the BRC module

2007/ 064543 RaitiuS? 006 GiBaBRopat kyeratien 24 be refindg the Getedasiafla ﬁﬂabduﬁu'n(f to
an

assets +%§%ﬁ5§7@‘ﬁ%séﬁﬂe&é}b§@ procurenent or repair - backorders),
c "I

safety st e’inventory nmanagenent software nodul e 807
conteins the optim zed ROP and ROQ recommendations of the strategic

i nventbry optim zaliCof iuskatopthe supplyshan s@uvareThicsions thel revetyi sndahsautputs of
referred domapr b3BuIN HEkL SoRGHE aR" i m;zgﬂagﬁ& i

This system rr%ﬂage% repalllra es toogag‘te'ogﬁgﬁggvﬁeﬁx, u |ngﬁa%r]1%%‘fl§%§rg]tm the
when one s bewshssetintael Wik dhe snftwareorrRbiteeivie| mépa |thes systerdreqeireamets to the business

bl s . i i ,
ot ook ol opn” & R REE sl ey BRIRHRR B provle AL B B~

]
C pol nt reorder guan
repl eni sHEBPIE egépreerane stock | evel . The various sol vers 808 are run
on a subset of parts, or an individual part, in order to 10 create a

nore #rcurate ROP BdpROGMased dpeped RethadduhdeRAHind M| 1S iblsiness problems
per f or med b&/i,the ol ver. The individual solvers override the ROP an(?

ROQ reco SRR Chst sofpdions, euluang the rlASRRSIDG beteqnihe bisiness reirementseand
Modul e 8QHe specific solver reqiite®3o addrdsh thd led@itenRh@, ARcRPRIRhO Ex%blefd 2W solvable
per f ormed, duri ng, di &{ier ent phases of nanagi n(% a suppl’y chain for _

mai nt ai nisHgse gfaFP@ e ystemdevel waulremsnts necgssey tenaple epehisieate Yeoaddrssed with a

enbodi nenbiver additteiamithé SRrall BRHAPB LA dreidbmsequenci ng of the
systens ensures that where the sanme clean data is required as input

the sBho ol can dat’ P AERTRGA P ASRNGHHGH By Heeers 6 S0t Bhgsdnrom apdper
reposi t orayd supplyshais is¢roice govidetyitaey. IMhee:, dawtome ﬁ@ﬁ&aﬂﬁﬁm&e&)&ﬁ& eaRability

have the .abjlity to ch t | d data 102, used th
cyst om of® yapidie' B BURRGT el RERGE Gn o vside 361 okt . The

gat ar ep@iaiathaswdagpﬁcaﬁﬁn ﬁﬁms bﬁﬁeﬂeﬁa&e J:% Gxiﬁtﬁﬁllé%&‘y tsjamnsah |la ﬁ%ﬂ}%ﬁiﬁakﬁme
eci si ons se on t S change or . at ed, ta. ere data,
required uﬁe?'?lfl?fé Oflﬁlﬁ Ei?ta‘t Evh‘:b‘ﬁ a §f?ca§§§°§‘5‘?n @9‘9&%%3%93 Bfgdaa@rtgﬁFréQimalgveﬁtlLFétIOﬂ’
out puas ofresaarpir end mwiykiy. Mue dpe eoeiliRebRIfoRYRE, QBuirt,RASYSER Bpad®i0 RBport the
operated in a %eiue ce _such that ’ﬁhfﬂen one s st.emj s &Eerat ed . all )
equi si t STHRPER CPEEHIE PREFE 2uRacife] CooEing 10RO oD pRHPGE STHiGh e sorvice
central cadvider apaged ory or repositories. Thus, where nore than one
system has the capability of analyzing data to
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25 make a decision, consistency is maintained by operating the

systens so as to generally nmake the decision once in the predecessor
syst em and WO0878645¢%sul ts of the decision in the succ@€ITRIS209¢/452N or
systens. Still furthernore, the operational sequencing of the

systens, and the selection of the relevant systens, is dependent upon

t he phase of the business process. WD 20071064549PCT/ US20061045232
FIG 9 illustrates ,an operational flow 600 perforned during the
proposal process \Aﬁé%t"é\g FTRd piogssesting gsotver PH% ks domiges, of Hesrth with
for mai nt aitainaed elpetiRBHtatiticaP SéHtbims, Spebifidllp OstatisGiab siaBisis BEMinBsi  BSShe
process t:’l; 'exe%gat_l]@ﬁ di.sci pl |({1§%§%0 osal, process 901 for the purpose
of acquiri Ry R e does giot ade Hfa%aateﬁ%ﬁ deenend, QI fERopRAER Sertiempr gpd; that
gpter ation aﬁlf::spade. depact pzirtA?n@f lt;et h@ggeéci a_mé qa\&tz@go@mpsmaqsmgck @{aﬁabigaﬁhitog Ghe
etweep custoner. and contractor . identifying requirements for e
cust ontr - SRR HRERAL ESRcuaaErRPIRI GRBRipIRoN R N gRtsipiion used for
cust onmer ' garBQeNppti@ding Héhr GlRt CARAIPHENBasORRO Idbieiibdde faf Bhrtd HRH EveS frdie® Sby
905, coll g@ti.n N o%]}:‘liti S dai’,ﬁgtc@at %ﬁg{ieagg]\éant .to equi pnent i
mai nt enanCECTREEy Bffb At Uit e fpsp cal dydraglice SiSpogice Handing gpan grgines,
opti m zi ngqupoieet fand apd palis Shdubéi iy B6e GRBHE®E Say BF as@%hamélﬁjgﬁop%@dimbuuon
forecasti denﬁgg 909 based on statistical 10 analysis of the data,
optim zi ng‘gétﬁnﬁ“ﬁ FRgIyorsfesiiar e parts 910 based upon the demand
forecast 909 and operational requirenments, perform ng trade studies
911 tdOeval uat e chamgeligt bothataisttbel dgnandr fotevastihg whipipliy aCckhi@ément of what a

simulatin S ly _e¢hain. 912 to reduce risk bas on the network
of "ai ot 1 Bt SR, % VUeD RGeS L iimel v B e B dlcqh Bintn
i nvent or y manuacteen (QFEMhemnrdetivert conatfaiet dy icapaeiny, dienpy, iatd aaipower,dnd single

Supply. oniirEDEAralT B B R Bl BN o BB ot o8 St

peer -t o- peemiseevi ew 913, reviewing the results of the inventory

optim zation and the supply chain sinmulation the custoner's technical
anal yggs, which isykp I -1 Q- revie 4, .
iterating 915 the i nvgﬁgoﬁ ag%? mkgé??oﬂpg%ﬁag’%rﬁe{shgr\é}snu\é%?%gpccﬁ%vieﬁtory
si mul at i ofPtyizatiym swdel {94 Ahe sagety eteck e thd arit-ota-tie tactical essbirgmgement model is
anal yst s, Atk TROkfO b MeofcBSll R I NG ' i
utilizi ngct he expect edﬂ’sgo r_eé])qi r%ég%%%@%gﬁl’%lgﬁﬁbéﬂ%%& %\%ﬁ%&%m syach
opt i mi zat Wih thenwstisal siodell whichrs rvnerilytto regrrect Anvsntomaintbalaness i wespbuse to the
process, @ aM&lok @%d@?ﬂd?vera” process, and providing a proposal to
manage a supply tchhal n for a custoner's equi pnent 918 for the purpose
of ac (gi ring new bf)si_ness. FIG, 10 .il]Justrates an operational flow

1000 perforned dur Riging eafety giock.t which 1 rexesps HvenTy el 1p respetto waergtainty in
bef ore coneHRAg, 2B theERRAREBE e the sdiP Rbdk dehihited Qﬁnr%%'cf%&teﬁ'aﬂﬂaatgxﬁxénber of

equi prent oy assets according to an_i1llustrative en i ment of
i nvent i onPACKRTESS SieFl {eypligrpe aef deigsicn JVilsg iBeenomiq Pedes Qpantisy EQRR)steck

a di sci pl et Goriflay i THS WM BRS nlotidNgviibia iR HRCEO96’s 1 AQdmbOhatl Wi&n stock level
purpose of. executing a new business relationship to naintain

equi prent MEFHIhBACH BCRHTNEND Bsirgedrtrhime Aeey- {Br WikenEOQmodel psumes
or expst i AgvREIliE el THE SR BilyQkstk Yol G abiedadstderdbvel &f &ldtss (or
mai nt ai ner, conprijses operation of at least two of the follow ng
steps. a $horags) ot %g{ﬂp%laoq model as safety stock. Safety stock may therefore be either a positive
or negative, because during an inventory optimization, one may intentionally Tun out of more

expense, low volume parts.
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30 between custoner and contractor 1002, collecting |ogistics data
1003 that is relevant to equipment 34 WO
2007/ 064549P0R8SBH6/ 045232 nmai nt enance requi renent s @CTU§R006/045232
custoner, cleaning the data 1004, forecasting demand 1005 based on
statistical analysis of the data, optim zing an inventory of spare
parts 1006 based upon the demand forecast 1005 and oper at i onal
requi rements, sinmul-@atin he s in reduce ri sk, based
upon t he network op%' %? Q@ﬁﬁ 1gg Sﬂ Pegfignel ayailatlgy of
and t he op@mﬂngedwﬁmmﬂmm&k@ﬁ&mﬁﬂ&ﬁds&B&m@m&mgmﬁﬁaﬂﬁﬁﬂuh&&kqﬁdgmgnmwﬂﬁh
i nventory o t| %lon nd.t he s]g$@¥ hai n 5| | ati on bet

¢

t echni cal P, snaﬂf1 R, ICAPSEBARY E”étsp‘?“(’)w Ggﬁerﬁ?fﬂm’{‘qﬁ‘ga“‘m
cust oner w@}& guw@eamve:gor&mnﬁda&on io@dlt OSihulbh 180F a4 n@theRAREIARY b ROaluate

Fechny dal Sty Biiestits RESE Ao BRE ot GBARE obe tere of buag mited o
Far ts n’a? tHecfollawiag: pokuydor letg?niatnsﬁﬂdiﬁiﬁf&ﬁ'orﬁ pid mwdrmgomtm@?%ﬁiag%m% policy
St ook | e drdar P 42 s b B R BoBe P g UGt it of pars Fom one
nmanagi ng tpleee Gfmmprr@ﬂr tb Sndtﬁbr,&uﬂl@ﬂbé]ﬁ@pﬁxcib@ﬂe&tdd&o %ﬂ)‘t@es@@ﬁlb_*}imé’lﬁ ﬁlts which travel
i nventory rtln 014 on e rqocess, as well
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in a war ennys evalvhibh 0P s&&e emd Hi:&g%fi s@gsnéh%ﬂnmvg}cme,p&@% nOOLARN 1o
Spare parts 1111 when stoc | evel s in € war ehouse drop to or

reor der pEATHHIOPhiGHRSIaE? IparipTenioloskefarmasehopse) dye thirepr obenelamis, wmlahlélty
t he oger abi npheegss, and managi ng a supply 30 chain for a customer's
equi pnment on an on-goi ng basis 1113. 35 WO

20071064549PCT/USZ%P?/O45232
tilizing a graphical representation of stock level over time conveys the impact of

U

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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By | ooking at one part at a tinme, the above described nethods,

systens, and conputer program products elimnate constraints on the
nunber of u¥@2MH544% actical supply chaii tool, becaus&CTP206{5E2) o
no interaction between parts, and (b) conpani es nanagi ng assets
traditionally have only one person responsible for a given asset. The
process enabled herein (1) automates the 5 collection and entry of
data, base@gi@fes, dat ﬁ@ﬁ@&l %@P&&hﬂ NkelsNE 4@k VAN tin GRIR pfRhure! ?ﬁﬁthmp%ptmr -
nunber bei ng managed 2) adds a graphi cal represent atl on o

i nvent ory? P&?@P@ ), gysal Yﬁ@“k provi ding the same data but in a visual
context, (3) allows what-if analysis, enabling an asset nanager to

save and reVI ew rTU|’IH1bﬂdu% ﬂ@ﬁdg@ﬁed@@cﬁfﬁfa@e H0886 BON B0 the optsmb@nmp
and (4) e ronlcall oads the resulting stock | evel and reorde

poi nt int @"‘?W%‘FFP SRIRER aveiay eﬁ?mlfeimdeﬂwarﬁawsweé%tm module

i nvent i50n i SsdreREediol ¢ w&a&le@&uﬁ&n R ESry Iﬁéﬁ%&&&&t sysemf "lgﬁkrs%ténﬁ RfEnages
conput er grod ts._qQr conputer readabl e nedi uns encod
conput er E?Pég?@%é T‘Fé “ﬁ’&gén@ﬁ@ﬂ‘ﬁ EHRP S ‘i?P@FE‘E@@ aﬁddlh?rﬁf""rli‘tlé‘fehfaus and

equi pent mawkdel eoﬂshlﬂaulésvtaru dt6k 10RF aﬁﬁ@&d&e@ﬂtl ﬁl@dn th 6@ HheRlstobRIFAIBUS or
specific S%Odl ments, fhose skilled in the a recognj ze t hat

the i nvenPPIGH ReFOTAE PRIGEYH e ewm%*a?hrqe@%fhahstwkttﬁrhﬁs@ﬁ% e¥gi rit
and scope of the clains. WHAT IS CLAIMED IS 1. A conputer program
product for managi ﬁ@eamﬂnmpcblyersmsianemoﬁasﬁsétmfpﬁisnmainrimﬂﬁd&apmtnorderto

sai d nput e pr o ram eada

tor agl et AR PATHE RO a ROOHad o B GRRRD il ER BT b e gpiger.
medi um t H‘hemmmtabselveadadmhﬁ the R ANdCROGQ recoipmdndatiogs of the Straggici Ingdntory
execut abl oLt 59 f.or i.de ing and capturing data relevant to one
or nore sg)ts G en%lf%'ﬁ{anlﬂ @?i@é’énance requi renents for a customner;

a second executable portion for providing access to the capabilities

of a plurali ty 100fFIG$rv%'dtl oHtystuate narg epeeational Sflgyp Ipyrferinad riurieg) dlifferenh tphases of
and equi pgeh E]ﬁu@ epr

identifi eg @@gd Q&J hﬁa{éﬁ? ﬁﬁé%%x{gc%t ?"E&g%ﬂr?% |t£c’) nha?lf Spstrative
r ecei ViSng emh@dnpmépf Siseinventioniaflhe presationsh geqyenping ¢ftthe syfstemp phivwestthas r'fél,ere the
and a fou r r

and a fouf &dﬁg%ﬁgg&gkgﬁp&agmtm el POF S asafagu B BB %ifte SRLlidiEbAea
requi r emeHpPen by sae @@mdﬁ@ by reakingi tbatld@falava‘ﬂ@ble@ag mntrgl mmuw onregositories.
library offRa68 ST

char acterlsttl [of ex er| g%&é&ﬁ(}ﬁ%é he gnl?g‘?tgﬁe??ihgiﬂo(fﬁmgneratl ngd ?ft%leoz usgdby
f or ecast amthqrzsvﬁgn tmesy%m&aetl@engsth&t ¢hsmgeéalatafawlé®&m mgenat Hegel repository or

20 repositories 116 ensures that all systems make decisions based upon the same changed, or updated,

data, Where data required as the input to one successor system may be created as the output of a
previously run predecessor system, the systems may be operated in a sequence such that when one
system is operated all requisite data is available, and this data may be available in a central data
repository or repositories. Thus, where more than one system has the capability of analyzing data to
25 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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202. A conputer program product according to Claim1 wherein to
I ntegrate the Fre rocessed data into a solution, said fourth
execut abl e Y82 EH5# operabl e to: forecast an invent ofFTHEHRNYSHAsed
on the preprocessed data; and optim ze a product inventory based on
the forecasted inventory demand. 253. A conputer program product
according to Gaim2 further conprising an executable portion for:
moni toring productyy 9"\1115&&6:9%11%%‘51%@{ f&% 6@@#}%&111@@ iUk proposal process
consunption; detecting variances between the forecasted 1nventory
ge nmand arwhenbiidigtonatopesbesto menigsa sudy crindeomaipiaining equpmet peasitn Jdilgng
etect ed VaLLADES Bus LEGEIY ks ' I
r eor der p%l n%@ﬂ]?% g%merSSé Sat e gr&vm;rfgﬁéé%%j%gﬁgo%gg%%%g?Dﬂ?‘g‘ftiﬁﬁ?ﬁgose of
t he forecaetitog i husinesorelaticdeshiprid niintaiel cqnipmentcqrensis¢svaparatiel} efsat fRasittyo of the
4. A compyih & [ Qﬁk&]?& i | MR kR :
f orecast afrllgvplﬁgétg@brg? %éfr}fancgi as g‘%&%ﬁ%@%ﬁ@e%@éﬁ%sed' gg%}gfﬁgsgiq%mmms
fourth exiocie atstamey'siequipment 03 siptemining opesitionsl epdafor theieusterpersieguipmen 904,
consol i daﬁe&e%iu%]n%pggﬁﬁiﬁésa%rn@aé& Neudse f%%&ﬁ%q%ﬁcs data that R®: refevant to
conput er program product according to Caim2 wherein to optimze a
product i suwipmentr paipigsange aeauirtEetoeiotha sudemeriPen elgfnjng tpela@, 94 g prfimizing 2
fourth exggut bk 8RRk libPBed ARbed 98, 6 Ak S0oTHABS bk el
spare pro &g(%rs #oﬂ%&é‘er an sé%?(?éat%oﬁ ?qgém \%%F%%rt%o thgow ?ﬁe dgfpatr?fe?gtwal
P

pr odud® s. analysis of thdata, optimjzinsen ipeworynispsranngs P1Gbasest wpon e demagdfprgeast 909
wherein tg.f ' j '
FiTt hl Qldtogérﬁ@crngl ﬁ%ﬂfehﬁuﬂs,rbe &B%%&fetgﬁidfg?bg%%‘?aﬂﬁé .‘l:lﬁnﬁ 8 %o p@deSign or to

execl portion 1s ‘opera ‘or_sending an el ectronic
nmessage t the lsepplp ehaimnsimilating fonwpyy ehiin 918 dapedisarish pasedrupon the network of

15var | anc@§ ibution centers and the demand forecast and the optimized inventory, reviewing the results of

the inventory optimization and the supply chain simulation between technical analysts within the
15  supply chain service provider, which is known as an internal peer-to-peer review 913, reviewing the
results of the inventory optimization and the supply chain simulation the customer’s technical
analysts, which is known as an external peer-to-peer review 914, iterating 915 the inventory
optimization 910 and/or the supply chain simulation 912 based upon the recommendation of the
technical analysts, estimating 916 the cost of managing the supply chain utilizing the expected
20  requirements estimated by the inventory optimization and/or simulation, reporting 917 on each step
in the process, as well as the overall process, and providing a proposal to manage a supply chain for

a customer’s equipment 918 for the purpose of acquiring new business.

FIG. 10 illustrates an operational flow 1000 performed during the transition after

winning a proposal and before commencing management of a supply chain for maintaining

25  equipment or assets according to an illustrative 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

30  between customer and contractor 1002, collecting logistics data 1003 that is relevant to equipment
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7. A conputer program product according to Caim3 further conprising
an executabl e portion operable for: determning a root cause of at

| east one 0W0t2RQ3/0{y§f% ances; and 20provi di ng a sol uti on PCEUSHOES5E32¢ o
elimnate the root cause of at |east one of the variances.

8. A conputer program product according to Caiml wherein to

I ntegrate the preprocessed data into a solution, said fourth

execut abl ﬁmﬂ%}h&ﬂc@ RequfferfR GFthEcusmey, SRifnthe dath SRR fobd suti?% d&h4ha1005 based

fulfillnment plans, asset procurenment plans, and diStri on pl ans

9. A conpge swetigficaloamalysipob durc date pbimitingoan Bvedtery 1of 3panh erws HOP bapadriipon the
product fLow\Hbhie 1065 %g@%ﬁa&&a%gﬁ%%ﬁ, sRRlARL 1B BlaO07 RAkShce risk

executabl e portionis o e to generate and nitor” at | east one

of a real basedrapan the nstwork ebdisiibuiion conterh and theglepmprst fosqcast 4AGF and the optimized

summar kze | | . :
o oy pSHAEY 0 L PR s B SRR oARRAR R g S iflion
pr epr oces Setdeandednicaltagalysts within thesupplys¢hainfsenyice nrOéidew:gatm custprgen 1006 itergting
bl . =/ S of _
operab’ € ﬁ&m%&%ﬁb&‘é‘or?\?\ﬂ#%ﬁ&%r i QR ﬁg%g?%ﬂk ﬂa@onrﬁgé%gn @F recommendation

distribution centers \ar enouse par.'ts requi to maintain
t he equi préfie tedgnical analysts, joptimizingntbe seurcepielsgiiomd HP o ueare petsomaruigirgs and

Claim1l f : Nk S W0 cecutah L QF i R
fi nanci al k‘%&‘??ﬁ%@gs of th emgtg)%%ﬁglf mn%ﬁﬁﬁ%&drﬁhe%ﬁ@ﬁ%ﬁtﬁg&?go e Barts
mai nt dPn  &Q)Ziwhes siock levelyindh warghyusegiropto oebelgw oo itsmanagipg die spashpag$ in

supply chai ’ i L n s ! I .
ranagerent  gve oI ¢ GRARAS el MEpRUAE AR B AR o 0B

er” 'iiE.)irO uct accor |n? 0
Clai m1 f el wertheoyesl Biopss. oand dJeastioning wsyoasibilitynfop peanaging a sapply chain for a
customer’s equipment to a service provider 1015,

FIG, 8 illustrates an operational flow 1100 performed during sustaining operations

15 when managing a supply chain process for maintaining equipment or assets according to an
illustrative embodiment of the invention, When utilizing the disciplined business process to execute

a disciplined supply chain process 1101 for the purpose of continuing an established business
relationship to maintain equipment comprises operation of at least two of the following: collecting
logistics data that is relevant to equipment maintenance requirements of the customer, cleaning the

20 data 1102, forecasting demand 1103 based on statistical analysis of the data, optimizing an inventory
of spare parts 1104 based upon the demand forecast and operational requirements; performing frade
studies 1105 to evaluate changes to part design or to the supply chain, simulating ﬁle supply chain

1106 to reduce risk based upon the network of distribution centers and the demand forecast and the
optimized inventory, iterating 1107 the inventory optimization and/or the supply chain simulation

25 based upon the recommendation of the technical analysts, managing the optimized spare parts
tactically 1108 on a day-to-day basis, providing total visibility 1109 to all spare parts 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

30  chain for a customer’s equipment on an on-going basis 1113,

35



optim ze the selection of provi ders and repair agents for consumabl e
and repairapl e SR parts based upon at |east one of cos
procurenentR'Pég(H f‘|5§%a repair 15turnaround tinme, manuf 5@?@5?%8045232
capability, repair capability, long termcontracting to vendors for
an annual vol une of manufacturing or repair of |ike parts rather than
on a per part nunber basis; and identify when to preposition

raw nmaterial s at aBsrmmngcat wewwaﬂnﬁgaierab@gqaacnmrme@iodb SAKmO AR cBinputer
shortening |ead tines an

hed a nst ariabili
T er | ol e matn ety gOTRNR B e P R P tios SRl AR el

G aiml fyéchizea)amPis f id@raeflorchebedéh @&Itse afD(bh b@ﬂp@i&@hﬁb&g@lgt Bsedfrdditioadly
the selection of transp ortatL Evendors baﬁad on aél égast ne of
cost, trafdporAne BHERIEHRANKDLY ARy DV ATteEs ] 3 EsEs Froim L) apfpniates he

to inpgrt c@a@ﬂoaran@s:&gf &f dafy beled b @uaibaseruoﬁfaﬂ;aigl tﬁ\é’lﬁlevﬁiﬂ 9ht@ W37 eadt$hrt number
opportunities for volunme 25contracts for r?gﬁ‘f’ eC|f| ed | evel of

t r anspor t B¥PEIRANeEtdne 2448 apraphical rptvsensaioy o0y feyels over time, providipg the same

conput er pd® it aoﬁﬁﬂyﬁént@@ .C@Y dncﬂ@ witt-B AbIRiY, chabitban a@@ﬂﬁﬁﬂaﬁgem s'a*?e and
execut abl e portion opera &géé, comend procur enment @?1& dd|

i nvent or yreXity Seltiplicrrgria dpe GRS i HPRIFmGDE o cgforipally s he
tactical, re@ﬂﬁngté?ocﬁ@é(rel @aiéor&YPtﬂﬁtrﬁto tetinah©si anagdantkygtabal basis.

37806439 . A conputei program product accordi ng to daiml
furth conpri si ng n execut abl e, ortlon o] 0 nt| ng
| ocat ﬁén of all r BEA a wemt}mbof’stg S%Fcﬁm%dg s 6 %’ syitems,

asset vi sbdaﬁig\h‘wons hmngiutdr rmogmnlprddjacts @r i cninputbracedaMet inechtxms eastling mempfiter
cust oner dat abases trans ar.t at i.on
st ocki ng P 8&:3{1:5 oﬁ'ngxaﬁ% uggly 1}1 |?es% t% ngagn(éﬁ ? n?e%t %ﬁe ? ﬁ%%nugﬁ'gas been

ases, manu
dat abases desaiteld éu) termnefitariopespadific embodments, those skilled in the art will recognize that the

invention can be practiced with modification within the spirit and scope of the claims.
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dat abases to determ ne whether a spare part is serviceable, =~
unservi ceabl e,. awaiting determnation of reparability, awaiting
repair, in repair, condemmed, awaiting disposal, in shipnent, in
receiving, awaiting inspection to verify the contents of a shipnent,
in inventory and ready for issue, in inventory and conmtted to a
custoner, in inventory and 10owned by a particul ar custoner and
unavailable to provide to a different custoner, in inventory and
owned by a particular custoner but available to loan to a different
cust oner under agreed upon circunstances. 16. A conputer
progr am BribAGds CAAdWEN I%g to A aim 1 further conprising an
15execut abl e portion operable for generating a report on one or nore
of contractual netrics, operational netrics, inventory on hand,

inventory on orderA comy@st @b ¥ramrhrodRaior magiihd D¥RRIhYinGRodeackor der .
17." A conput er pr.ogram product according to aim1l further
conpri si Fgom Bt S35 OTREIT PEET S BRAR EOMPIISREHY PR e TEH8b e

| stifg, 568 Helfim g Biiph@r-2RdailE fR81N0. L BIHIBE £ RRIha

lgﬁtthéﬁ zed
to a fill rate goal by a strategic Invéntory optim zation nodel.

18. A copqiupwer-ipadableanepan ¢ads compeisingi ng to Claim 1 further

conpri sing an_ e t rti.on.oper.abl e, as. a ufacturin _

Foqui rement o bIaRa A e aBRoR SR PR R AP Rad B e e e o

mai nt enamee: wfs af epapmaltireaipatidnge requiremenisl®r a Austedigryt er program

product accordin o0 Caim2l further conprising an executable portion
operabl e to oABH FESHRRE ReHIOR Feadib basswith Jrea paRicaat SRBITY | f o

should hamgvdiel insheskent, QYIS cidmhegeael: R BbdnRei HeheHanc30

applications for preprocessing of the identified and captured data;

a third executable portion for receiving the preprocessed data from the plurality of
applications; and

a fourth executable portion for integrating the preprocessed data into a solution to

15  the one or more sets of equipment maintenance requirements by selecting a statistical

forecasting method from a library of forecasting methods based on a profile of demand
characteristics experienced by the customer, and generating a demand forecast utilizing

the selected statistical forecasting method.

20 2. A computer program product according to Claim 1 wherein to integrate the
preprocessed data into a solution, said fourth executable portion is operable to:
forecast an inventory demand based on the preprocessed data; and

optimize a product inventory based on the forecasted inventory demand.

25 3. A computer program product according to Claim 2 further comprising an
executable portion for:
monitoring product flow to the customer to determine actual consumption;
detecting variances between the forecasted inventory demand and the actual
consurmption;
30 forwarding alerts in response to detected variances;
receiving adjustments to stocking level reorder points to compensate for

variances; and
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20. A conputer program product according to Claim1 further
conmprising an executabl e portion operable to deteimne a ratio of the
time to return repairable spare 37808440 parts froma main operating
| ocation to a depot nmintenance facility to the time to return
repairabl e spare parts froma forward operating | ocation to a depot
mai nt enance facility. 21.A conputer program product according to
Claim1l further conprising an 5executabl e portion operable to
determne a ratio of the tine to ship an operational repairable spare

P Lo SIcAfl: LA L ord (R BRSH A b0 fLOSPAY Ol BRT O

time to ship an operational repai e spafe par roma s oc%ing

| ocation to a forward operating | ocation. 1022. A conputer program
product according fto Claiml1 further conptisi .an executahl e portion
operabl e to déter ﬁ%mgl?t?%‘frf)%m@fp_r?ﬁ‘&f Feaaae tﬁ%@:}e‘ﬁ%(m?%it? g%_’%“ & es,
based uppiveoRaleaRAl 88Rd oh thdeedrbd®Bsct B CAMPRIERNExRPEFBLERichRs
specific operating nodes. 23. A conputer program product according to

Cai 1 PeRreiefore 08¢ piorleprinprestsdlideating, enpertalaing disarappessicd data.
normal i ze the identified, captured, and preprocessed data to a common
unit of mneasure; determ ne the best data source when conflicting
val ues of t he5.saneAdamputet moenmn podicaaadidadyl te Cain whdééietenitinsioss ce

systens; 2Qprovide defaults for nm ssing supply . chaj ata; and
oval uat PR ERBrE e hy e S saled Mot Rt ReEbraenghE o
demand, b&#6n isioperabRIbERcoBABERINAN Aty Fisare pRBAIE t0C¢Edrand b MHRatidyot

repairable this station (NRTS) rate, procurenent |lead tine, and
annus} bﬁgmrvgp@*st_o draw the spare products.

6. A computer program product according to Claim 3 wherein to forward
alerts in response to detected variances, said fifth executable portion is operable for
sending an electronic message to key personnel responsible for compensating for

15  variances.

7. 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

20 providing a solution fo attempt to eliminate the root cause of at least one of the
variances.
8. A compulter program product according to Claim 1 wherein to integrate the

preprocessed data into a solution, said fourth executable portion is operable to create at

25  least one of order fulfillment plans, asset procurement plans, and distribution plans.

9. A computer program product according to Claim 3 wherein to monitor
product flow to the customer to determine actual consumption, said executable portion is
operable to generate and monitor at least one of a real-time status of each supply chain

30  product, and a summarized view of the supply chain assefs.
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2524. A conputer program product according to Caim1l further
conprising an executabl e portion operable to: determne |ifetime buy
requi rements for one or nore of parts which are going out of
production and parts that contain piece parts which have or are
likely to go out of production; and 30determ ne requirenments for the
nunber of parts to canni balize when equi pnent is phased out or

di sposed of 378 0 89 41 25. A conputer program product according to
Claim1 thither conprising an executable portion operable to

determ ne at |east one of a manufacturers actual cost of repair and a
mai nt ai ners aldt ualA casputafprogmaiptodabiencq@ding so Slagm davexds indefateafe OEM
warranty. 26, A co uter ? a%ﬁjofgoduct accordl nhg.to Caiml further
conpri m?f@pr&ﬁesé % aﬁﬁ#‘f‘ g5 itallg portion is opsiabiq jgpgovide a
super cesgj Qébted%ibﬂﬁﬁiafub!ﬁ bP&‘netﬁrBﬁk dﬂmts%{maﬁl B8RBE lwhich WadiBse v»sgsnla 5&9 af dS
to parts and t héir associated part nunbers; 10aggregate a nﬁ

one or mMSAWEIgsHP funtygnigesqEStentur rent part nunber

5
11. A computer program product according to Claim 1 further comprising an
executable portion operable fo prepare financial estimates of the cost of managing a
supply chain to maintain equipment for use in one or more of proposals, transition of
supply chain management responsibility, and execution of supply chain management.
10

12, A computer program product according to Claim I further comprising an
executable portion operable to:
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
15  tumnarcund time, manufacturing capability, repair capability, long tenin 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.
20
13. 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 parts through international customs, and opportunities for volume

25  contracts for a specified level of transportation rather than on a per shipment basis.

i4. A computer program product according fo Claim 1 further comprising an
executable portion operable to recommend procurement of addifional inventory and
scrapping excess inventory on at least one of a tactical, day-to-day, parl-by-part, sirategic,

30  and global basis.
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revi sion; and aggregate inventory of alternate part nunbers

t oget her for consideration of avail able part nunber alternatives.
1527. A conput er program product according to Claim1l further

conpri sing an executabl e portion operable to synchronize the purchase
of parts to support the manufacturing of equi pnment with the purchase
of parts used as spares. 37608442

10

i5

20

25

15, A computer program product according to Claim 1 further comprising an
executable portion operable for identifying a location of all assets through a web portal
which provides total asset visibility though the ability to interface with at least one of
customer databases, transportation vendor databases, warehouse and stocking location
databases, repair agent databases, manufacturer databases, and equipment operator
databases to deterrnine whether a spare part is serviceable, unserviceable, awaiting
determination of reparability, awaiting repair, in repair, condemned, awaiting dispoéal, n
shipment, in receiving, awaiting inspection to verify the contents of a shipment, in
inventory and ready for issue, in inventory and committed to a customer, in inventory and
owned by a particular customer and unavailable to provide to a different custormer, in
inventory and owned by a particular customer but available to loan to a different customer

under agreed upon circumstances.

16. A computer program product according to Claim 1 further comprising an
executable portion operable for generating a report on one or more of contractual mefrics,
operational metrics, inventory on hand, inventory on order, inventory in repair, and

iventory on backorder.

17. 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.

18. A computer program product according to Claim 1 further comprising an
executable portion operable as & manufacturing requirernents planning model for piece

parts usage and depot maintenance of repairable parts.

19. A computer program product according to Claim 1 further comprising an
executable portion operable fo determine whether components having a limited shelf life

should have their stock levels and reorder points adjusted.

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

executable portion operable to determine a ratio of the time to refurn repairable spare

378084 4¢



15

20

25

30

parts from a main operating location to a depot maintenance facility to the time to return

repairable spare parts from a forward operating location to a depot maintenance facility.

21. A computer program product according to Claim 1 further comprising an
executable portion operable to determine a ratio of the time to ship an operational
repairable spare part from a stocking locating to a main operating location, and the time to
ship an operational repairable spare part from a stocking location to a forward operating

location,

22. A computer program product according to Claim 1 further comprising an
executable portion operable to determine a ratio of individual component failure rates,

based upon a percentage of the time the component operates in specific operating modes.

23. A computer program product according to Claim 1 further comprising an
executable portion operable to:

normalize the identified, captured, and preprocessed data to a common unit of
measure;

determine the best data source when conflicting values of the same data element
are available from different source systens;

provide defaults for missing supply chain data; and

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

procurement lead time, and annual buy rates.

24, A computer program product according to Claim 1 further comprising an
executable portion operable to:

determine lifetime buy requirements for one or more of parts which are going out
of production and parts that contain piece parts which have or are likely to go out of
production; and

determine requirements for the number of parts to cannibalize when equipment is

phased out or disposed of.
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25. A computer program product according to Clatm [ further comprising an
executable portion operable to determine at least one of a manufacturers actual cost of
repair and a maintainers actual cost of repair when parts are covered under an OEM

warranty.

26, A computer program product according to Claim 1 further comprising an
executable portion operable to:

evaluate supercession, substitution, and interchangeability rules with regards to
parts and their associated part numbers;

aggregate a demand for one or more parts to the most current part number
revision; and

aggregate inventory of alternate part numbers together for consideration of

available part number alternatives .
27. A computer program product according to Claim 1 further comprising an

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

manufactuting of equipment with the purchase of parts used as spares.
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