10

15

20

WD 2007/ 064509 PCT/ U52006/ 044850 SUSTAI NI NG A FLEET OF
CONFI GURATI ON+ CONTROLLED ASSETS CROSS REFERENCE TO
RBIONPEDSAPPL] CATI ONS The present applicati on BEHDUSRE06/044850
priority to co-pending U S. provisional patent
application entitled "SUSTAI NING A FLEET OF

CONFI GURATI O\I—W p§% \ nunber

60/ 740, 351, ed %errber iéFé@VhE%@@%ﬁD OF THE

| NVENTI ON The present CONEROLBEDgeTSl |y rel ates to
integrating a plurality of applications for 5 sustaining
the readiness of a fleet of assets, such as vehicles
CRUHSOtERRRINGE roatsh ATRY ApPRRIATIONsar |y, relates to a

nmet hod of integrating a plurality of applications by

creating different system|ayers to facilitate
r epl ABePRETRNC BAPLigation cliypt PRAIHY Brcospfadipe dieritoviteny petgatiagplication

eRfitldiheUSTAINDG A PEERPRIF CONFRISRATIVEN U@%Rdxsﬂm IA®SETS" having
i ndustry and custoners have identified integrated

Sf:rsﬁiévrﬁ!mrﬁ@ﬁ‘l%al filed Npwembirdf. lQpport as key to both fl eet
support and vehicl e readi ness, with war-fighter readi ness
BSCKE@ROTRECOF THFEXaANTgONBOt h cust oners and industry are
investing in systemcapabilities to | everage automation

and Ci sion support in he sust aj nnent envi r gnnment
Becaﬁg Pfelsgﬁtmlﬁ%gi’%tb?’%ﬁ’i@ Yelelfteste wfseratieg 2 Blerligneh applications for

sGdeEHiA e RaRlidetd QEe ABRAS: adshier SuchSasavEBask B&I/oﬂ 91?61@& yand, more
erX| and tailored sy stems and processes.

Pegsi P%Y |r9lateﬁ o & mqiead Ofﬁatﬁag@fﬁeﬁtpl%%x ehpprligions ar icsAdng different

ﬁs@é ﬁéﬁs ReFabilickd RplabRfBortH@apRBicatioR bEOp 2T &6 mﬁﬁhbeﬁioﬁ of the rest of
rmnagerrent mal nt enance rmnagerrent mat eri al s

, engineering analysis, and training
nanagenent Each application may include both processes

and sHPPREL vdhRSO MBSy SME BustsindFPRu iiient'iﬁe‘élt Ridofafdd @drAation and
and personnel data. I'n operation, a fleet nanagenent

degisipneHPERE ARkRYES DPisFipRshAng vehicirpadieen wnap‘ar fighter ispdiness as
a%? edffeS@hplel Mo EBFonte® and RN %€ EnveliBioGH EFsBRt ca‘ﬁﬁlﬁﬂt‘xés't@ [bverage

t he eret make deci sions, ‘and create course of
ARG anﬁﬁplé@n|sypp0§pp|thecsalﬁqa@ﬁ§n@@§ugmwtf Becauppefleet operations can

be léﬁ&@a‘l BN ch Qﬁst(grﬁ& thl 68 ué Rehy @f’ereefé'a%h@ Sr :Hust, ﬂkﬁgﬁcé_ﬁd tailored

applications and new applications with capabilities
spgenessag Pyoceendapt to the changing operational needs of
the fleet. The entities which conprise the fleet may be

i ndepengdant ik ﬂ@&ema@?&ﬁéﬁ? Eys'Eé% a%bl'ldaholﬁsgﬁ:rﬁ)ﬁﬁ p%mﬁaxsﬂdkﬁsesuch as
of applications. In ofher words, Integrated f

iffpEER ehicle heal(yOnROTPIEBY SOTNPETCSRUBEIBAYS 5@ter1a1s management,
engineering analysis, and training management. Each application may include both processes

and support resources such as manuals, historical data, and personnel data. In operation, a fleet
management system exchanges information with different applications, as needed, in order to

analyze the current condition of the fleet, make decisions, and create course of action.

Typically, applications designed for the sustainment of the fleet include existing, or
“legacy,” applications and new applications with capabilities necessary to adapt to the changing
operational needs of the fleet. The entities which comprise the fleet may be independent of one

another but still use the same suite of applications. In other words, integrated fleet management
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systens often need to accommodate nultiple and distinct
fleets of assets. Historically, however, these systens
aM® Worosfioexi bl e enough to accommopdat e easy nbdl’PHeH 370
of the underlying suite of applications. For exanple,
some conventional systens for the sustainnent of a fleet

sRfem QLA G4E & %&&nnfédﬁ@ Bulild £d @sinaifecC@Radsst. BlstdRally, however,

I ntegration of domain-specific sustai nment applications
thiossi slysteronarg nopldaxdfle erpugh imtcceipppdataeasy medifipptien of the underlying suite

tural approach, as opposed to a nore flexible
Oaaé’gmahgr%based on an open definition of systemto-system
|nterfaces requi res redevel opnent of each system
| Nt ek sEEnh sAmA sonventiengt siea [oTdheisusinmaeat of hﬂ%et of configuration-

con %ﬁé& %sgegs éﬂrﬁsﬂsp&raﬁ&ﬁt@ a@&vﬁl TR GRS hiitainnhdht Qﬁﬁﬁb&tieﬁ@buﬂt ona

ventl ona syst ens 0 not fer donmai n- SpeCI
pmnewpedxg @rchiptdure.z émuscmchnmuvat epnrerichgisyonphEadeo| asmarerféeéwlq fesign

th |ndustry 0...addr. h
T o B iRy 2 SO DR BYEHER, 7 L RAGARAE N coc
sys&ﬂumermerMIearmdwamgramdmw tlwsmultma@hmm@heﬂ devgtapoxnt costs.

There is al so need ne
st WO R S SR

OF THE I NVENTION I n one aspect a comput er - i npl enent ed

met hAccofdinigly theteds nine ia tiel indistrpfo addresd lepyy tptdewelop a Beet management

ol.| ssets e C
SRR by TR AR a0 OrLattes e v
exdhthodifiagab | Ehelulis blse a eddrta nddress itterroramsmwoned @d ofier Heﬁcwncws and
ﬁg}g i.ng a fleet of assets wherein functional
Ef’é‘g?lFsi ties of the previously separate systens are
defined by the reusabl e business transactions. The

BRIERDESERBITONCOE TEE INYENTIONg oper ati onal data
associ ated with at | east one asset of the fleet,

i ntegrati - ouration-
ek dppie Rt ufih . RBlen i3S AtRiGa 52‘?%“%‘“’%??5"%"5 Sprfigation
cofitradipd beers is moddédn<Ehal hiting! iagludedingearatngta Merakityiod peeatodsly Separate
Sﬁ{%?el’{lﬁo\% ﬂgggug%blﬁaglgl egsattréng%?lof?shasg&?atéal \g{ﬂ? l’l’ Qslgu%fea ﬁ¥é t()? Qﬁets whereln

east one eusa Ss
flufofibseA ehpebiiisies of the gnotdvsty ﬁpqwc tsystanscamﬂaﬁmd iynthe esps#itle Business

tﬁ%%%&%nqég%? tﬂy% a?so mglu(‘fi‘espregeg ga%;]a/ onﬁ%%t 'a%?&c&a?é?lswfﬂtc’ at least one

S EONPrTSes regration nmanag
aORe bﬁthe\f&eﬁ, ante@magesaidhéata pas@stoinen rezqnniemmm\pmkagmg and distributing

Sl PRy BRElR Ll G RlE Ahh oy gALRk SR 8M%e or more

dpFlR AR f E!iésphﬂﬂﬁfj of §y3REAQtiliONSat ddaet dnbef mb rvadtild lyusmbss transactions.
appl i cations, one or nore appl i cation adapt ers

i nterfaci the Iurallt cat n £
i nt eéﬂ tg% aﬁ’ﬁf viay'; Omg'ﬁ%r' r'%% eg nt’" %aifg%mc ¢ Eé}%& Iélurahty ©
Bplida8ods i0p@ratd.vehd gysext cro&tphsamd mte@htainl mmg&ravpbretwe to manage the

SRR pherarniande abt Frise b6 3o Si6hFERoh Aeaton

@@Wa&’%%&@@@eot@%ﬁace reusable business transactions and the plurality of applications,

one or more application adapters interfacing the plurality of applications with the integration

-

gateway, an intelligent transaction manager extract operative to extract and install reusable

business transactions, an anomaly tracking and reporting system, and a performance metrics
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portal for aggregating system performance data, wherein

the plurality of applications are integrated via the

r BEAPT/@4W0si ness transacti ons thereby al | ow PGI/PER006/044850

insertion and renoval of previously separate

applications w thout redevel opnent. In still another

FRc®RAUGHhe&RMMe SiuRtdityd of applications are

po?%[r)rgﬁ% g%‘g??ggg{c}g%%%ém g{eﬁdi um havi ng cont ,roF l o }?Q stplc)) ed
intelyeteal via the rewsable dusingss HpusREHons ShesthgtAlpHing Ty BRgrtigh and removal of

conf i guration-.con : LS provided. The contro
mFgﬁ?ﬂ %@%%%%@gggg%ﬁgh%gg??ggggéﬁgﬁ'progran1code for

causing the conputer to integrate a plurality of

pr evinowidl snothepaspatte 2sSPRIDEIRE DIAreTh NS TRPTISINg; Hggmputer-readable

: iRt ACEL L8RS 518@; ali&dd %&Bm"&n 2GR0 adcdnlRel ©f saBsehSfleet of
me receld% oper at'i onal ata associated with at |east one
cotflginetien-afntbliel fdsetetis prayidedt eGreacentiohdogi EYHPTEH APmpgezreadable

10 per cuystoner r,equi . iy
piogef 45 Gihe HEAR{GF R rcehfle RIRUAGE of Bity bl KPS systems
wiith Steadableaindindiss trrshutibes tévsecioted reith omaigieganallesh obrpssedy to receive

nmore applications of the pluralli S R
B AN P e R bt
pMelusRnRt hefirasfesto packays keindisoibusube aperatmgaadith ¢etheoplurality of

vehicles is provided., The system .conprises j
cxemip I i PP BN SIS CBB 08 PO TR Sue te Al iyl of te
pREaIAPHI dyQemd BtilRAdblat RaTBne & thé teusdbletbnsintss kragtactains. _
subsystens, each of which is associated with a respective

one of the pluralit f lications . Y

ot oty snare et ol RERiEFRE Bt of TRt BERRY TR st
coRplides at plansitt of appliespastadsceiardewif tehmapigamenti afya dleet of mobile
| ogi cal subsystens and converts . the data .flow.het .
pia#g% BIPTEHHLY aﬁ@glaﬂ&u?%te%ﬁéﬁ}‘s?fe‘#ﬁ&‘ RAFCLHSH é’%“?;ef‘ ¥fpellive one of
bRt OF appBbaBhd) Gnt REpliaBeT dfi revany eaemol/ ahichfconnects one of the
Bgeyiousl _Separate 20 donauﬂ agflhcaléfns thg%}@gye d converts
phality ioh eRRyicaHaBy (i (HPesHES GRopihbr PIUgily 8l Pged SuTHE MR fhod
15OIRS 1 SE Bet® O thOMpliP@ioadarthe@edteanpl i cation interface

to connect the donamin applications together, providing a

gat eway. operative to. interface reusable.trans i | t

e AHPHYaB ke, b AET o Pa THOA T AHORRT PbReNRy afparse
dofhaBX hichtioal Ghd Navalbkert hegtfets alitheoter angacts prsidedndlhe method
i mpl enenti ng. an appl

cation adapter for each new domain... ..
CappiRc AOPORILTG WobGENEA PIeE ™y RLTDES G e (orioiapPgpicetion
ts%meir,gb%eﬁiﬂgoa ioAeREf dpQali 10N BitérEIBEREURaAD PlahRidne nwitlD tiehdomain
extended application interface. BR%gﬁpDﬁfgglPTIQN L HE. and
ADRAAINGSOPINE B fagsaqtieRatfges (€ cirach Puhipstpll (eruselln gansactions,

58, ABLI tsenn i eIl S i

apoliption regagiys cenfigaredhior dweriace therney d0Bpia; FPBRIUCRalcs the extended
YL {nekke.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram illustrating aspects of a networked operating environment.
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server conmputer. FIGS. 3a-3b illustrate a bl ock di agram

of an SDS integration platformbased on the conputer of

FMWQ 2027/06850F] G 4 il lustrates an operational fPEUUS2006/044850

performed in sustaining configuration-controlled

vehicles. FIG 4a illustrates a sinplified version of

FI Gpid. 2 fiiBira@s bhhpiiing ayasmasp@edtsredbr @ sagiin@ekedita system (SDS)

operating fleet nmanagenent system FIGS. 5a-5c illustrate
seavepfaeikitadi agr am of a service-oriented architecture (SQOA)

10 i npl emented by an SDS integration platform DETAILED

DESGREETE LB, GhusthiE J HYENTMNASt desDSi fegdrababh efdkiyralbaesd, on the

enbodi nents of the present i nvention provide an
caamwber P uPal approach to an integrated fleet managenent
system where the definition of the functional capability

requitsed iDYsubi® a0 \6pE@tibnas M5k §id foanddeipt subtalepeddffiratonashtrolled
the application wused to support that capability. This

vehppesoach facilitates future nodifications to the system
by 15 allow ng individual applications to be repl aced

Wi t hat 4 2fif 8 ekds AGikfIBic@vekidh bf Ei@abi | ity of the system
In the follow ng detail ed description, references are

made_t o_acconpanyi ng dr aw that forma part hereof,

and T Sy hha oy oag cpfrogts (Sl Ppeed s
enbodi nents or exanples. These illustrative enbodi nents

may fesc @aHcnathstrat herbl@kbddgmends aragrvive-oriented iazddectamd(SOA)

.Structural c es may be nmade without departing fromthe
irgpjpig ﬂHﬁHM§&g§gm&P“P¥@m§ resent invention. The
follow ng detail ed description is, therefore, not to be
DEIREDED MESARIPTTIONQF TSENRE/ENITON: he scope of the present
invention is defined by the appended clains and their

equi yal ent s. . [ no . in i nowhiieh hibke
nu me%‘%\l (gesgfrgoﬁ‘ri Eﬁ%%{s; |a?§‘{§* e%gﬁg%%eg%t %? g% hgé%eﬁe sev e1 ral Ilm °c &
afchijetnesl, appspec te an fintegrated flegantnagenen tsysem ayhgre e definition of the

ill.ustratjye operating envi.ko t. i ' e
ctcertbify AR P VSt T is 1B Mitrendiy 830G afiflicaton
upddOgisthgpot thaticafabilgen@halappesdir fagitiaes fgfireanalificatibhseto the system by

onput.i pg.envi ronpent. i.n ich the e ' t o1
ofiRVBa i BA T PR 2 i e PaCHRAUMT B el by of the
sg@@ﬁ.r Hbed followihg dgrmier ddscripvioh,axferantes ard mAGE ROQFOOBHFOY drawings

CUUS20061044850 . .pr ogr am dul.es t hat...execute |. .
TRl 100 B B SR r O U Rl embodianeats o

SHpRILG istue, S ol ooe sbiblpon abeims )
utilized, and structural changes may be mac?e without dep}értmg Iuthe spirit and scope of the
present invention. The foilowing detailed description is, therefore, not to be taken in a limiting
sense, and the scope of the present invention is defined by the appended claims and their

equivalents.

Referring now to the drawings, in which like numerals represent like elements through
the several figures, aspects of the present invention and the illustrative operating environment
will be described. FIGURES 1-5¢ and the following discussion are intended to provide a brief,
general description of a suitable computing environment in which the embodiments of the

invention may be implemented. While the invention will be described in the general context of
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i npl enmented in conbination with other program nodules. It
shoul d be noted that hereinafter, the words nodul e and

apis) 106+ ®A wi | | be used interchangeably. 5 CGHBEPE096)044350
program nodul es i nclude routines, prograns, comnmponents,

data structures, and other types of structures that
ﬂ}@grﬁﬁrrmcﬂﬁz% o 'e!*e@ﬁte G@s Fiod Tith IR0 ﬂi’@%rﬁrh Gt @ﬁecﬂf&? bh 3%krsonal
data types Mor eover, fhose skilled i'nthe art

ApYSFEE icamputer dhose killed e ribe 6w Wﬁlyreb@npﬁea'b@ﬁ thednvgntinn olldryealso be
1%%&1&[1 ig Xé&aﬁﬁ&tfbﬁ%ﬂ%tﬁ fr@%ﬁm Ih&ﬁ gdllp&ould%%tf{é} CPeremafter

devi ces, [t1processor s m Cr opr ocessor
the weida m@dblle eneanpsication vell beused mitershanpgahiyconput er s,
mai nfrane 10 conputers, and the like. The invention may
al so Rgedii offfl | r
wher e teas k’i‘?’?r e plgrb@g%nlggﬁ y %@%%&95%%{%% ?e(%g Oglgl\{%’e&\%&@rﬂ&ﬁres and
athratypes ef stiupikesd trahpesiogh particlentasisioc abplement patlvxniaﬂ(absttamt data types.

t rogram nod ma
ﬁqg%g‘tgéég\{ {)S%%E(ﬂg‘ﬂﬂﬂ ocgllg éf’ér H?gl ERl n 5 iieJ %ré?/t C(‘%év R other
cAgpect ssysfernt rwnﬁlgwamm omdlmngdlanahrpélé rrﬂemm aﬁulapmtmmﬂ 8¥stems,
Iglrc%g’ Oab ut|n or a an arti.cle of

urr ased | € %{o %r}s 5 ge e dlaglllcog}puters mainframe
oomppilﬂtse rand rteadibl eTlee dlvlﬂﬂtﬁonThﬁy cOsp b eracﬂti@lg Elﬁrdlsﬁ{lﬁfﬁdc I:omputmg

ut.er sto e, hedi a readabl e
w?ﬁ?fé?ﬁn%n‘%h .a’ngPeafr Bﬁ?pplm @me@?eaﬁwgocfwf% e ae g 18'?%1 through a
cbﬁﬁmﬁi@aﬁ(bﬁslrm@voﬁlk cmwﬁmbutemr QB¥Eing dSoSABRUHREraR APMAL may be
on a carrier

o be a propagated signal
g F’%tﬁ?‘{?ﬁlaaaﬁémﬁ?‘ie DYSYEpEACKISEF encodi ng a conput er
pr ogram of instructions for executing a 20 conputer
pr oce&‘spectsThEﬂE iavshtivamguse ahplemedt@Bhyhe®ndsterdeed$ a computing
qvanta \Flgn ch charfacterl e the present invention,
S Bo 6‘?55‘ 1t OF PAPHTACHE Ah g3 3t CRTPILEF GO rEOdEt aF Fegputer-

reteisle inpidivad BiGoRplieMireda@fprodubemasisardoatpattr tbaBE RB8ia readable by
Enbodi ments of_  t he present inventi on di scl ose a

SSQLIPHTCR SR At Spoediag 8 FPRBHE) Progiam of jsstrypiipns Jorzexecuting a computer

pAgessC ETHel dop&its bo Rl prédit 8% aky B %rptrop%éé'tgd §1§19J1 ¥h& dahfd readable
|ncI udes . sup ortg@gstem el enents to provid

Dyt iceMBHing; %Véf&m Fcedigs j h cRPPHer Hﬁgramoma@%waﬁﬁoromwtmg a
cOHPRGF profe@SOUr Ces and processes. This net-centric system
functl onality is based upon access to a network. Use of

gﬁs digélmzes co avail ability, and capability of
supp & ;Yéft“éﬁé’ﬂ%eﬁ v b?%ﬁdvawag% ¥hich ghgacterize the present
iSkB QTR ba BghaRat fr&ﬁfa&e&fing &ane Mol gURiaN8d §erigoR- anBY review of
devel opi ng and i nplenenting -5 WO 20071064509

? PYASB50 conmon processes to integrate
di sparate systens in a reusable fashion, the SDS reduces

syst embodidRie oD fHEERtsehi MBerdidf ddclodd\e sidifnrhét Qigtraab%t@rﬁ (SDS). The

(la)fforts to be extensible to the commercial worl
SDS is a net-centric system-of-systems support architecture that 1ncludes support system

elements to provide decision-aided, seamless integration and management of support resources
and processes. This net-centric system functionality is based upon access to a network. Use of
the SDS optimizes cost, availability, and capability of supported systems through integration
with both customers and partners of the entity using the SDS. By developing and implementing
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Referring nowto FIG 1, a schematic diagramillustrating

aspects of a networked operating environnment 100

utNQ J098430n an il |l ustrative enbodi ment of thePCHUEAHALG0S4$S0

will be 5 described. As shown in FIG 1, the networked

envi ronnment 100 includes an SDS server 102 in

ORI &RLEOR ﬁ%édr@teQllsB%%{@%E}ﬁ?rﬁseﬁlVa%uslﬁé fashidf, HESHS r}gduces systems

server 104 inc es an intelligent transaction nana

devefnymenoBme wet allown itainiegration sifbitetotha skimesiiye tortan gammronabwoﬂd

defined via a collaborative devel opnent process

i ncl R@feﬁﬂlg' ARt quGo N€ 205chERh W%Ilﬁﬁ‘lt ks RS 1&ﬁgcts of a networked

Capabi lities ? previously séparate sy

O@enatlmanwnmemm etﬂmdl ineas llhlsteamgambod@enfrhé t@&vsmronewﬂl be
r mth

g R 5 P YRR SR P PESndh 30 a0 S5 ek 02 m

cammlcamceldwwhtahba;kéﬂdemrvemfwéoﬂihe gankamd sarvaolir kcludel an intelligent

%ﬁ%cﬁ&ne%lalll %r (I;l‘lé\%)n 1@? Xﬂa‘% oné{rs Q%ﬁse lg dug%ﬂ%{)stnpelgfslﬁ: 5)H§ e(%ﬁjgerd via a

cﬂ)]lzﬂ)ora'ﬁhe d@%pmemt\pmceésﬁﬁcluﬁngmpﬂ&s bid @ nia@e perksatiads 105. Capablhtles

ut e nd/ or | apt o via a SDS n
of iy Suon o5 slab Pl il budndh s hagarhaeqS server
180 impitmamneteusablRebusihbss MRhwoidee GrogMé IIMIMOR kesikiMy @ t8Obackend server

i.ncl udes an, ext er nal _dat tem 114, ch as

18%ygi ﬁ%té rASTRY1EE: gt ‘é{lﬂ%f‘sﬂ%‘ﬁ] %n?ff‘g‘ﬁuréuqnocé’i“g?]r@sv@éﬁl%? §iPaldgn may be
tfaBéferdiicta tieMDSAREef ETEViY h PertMat Bskast 3 Qehialk @mWuhidations bus 113.

engi neering and/or |ogistics analysis. Add| tional details

rega server 102 w be

1P SRR OB ot o ppetnss S Pl LG Wb DMy vi
aSyB$ esvakic il eEkathpled of sidica RRokEMVIale ﬂkQZInt&ﬂdt Iozaﬂ ﬂlt[hn@tn The
20 il ustratlveb(g)ggod i nent of the invention.

nglyyarked epsonmea suInclAes Ay exreal dai@ispyjern il suelemm ongineering

dataSySleRMITRAT WgRlds dandyders Yot ﬁ%aahﬁ% aﬁéi%ecteh%g ek Rk®Siated with
the system nenpory 202 to the CP Tesystemma

cB 8o HE FHUESIOP BUd -5 55 e MH§orp IR 2emsrciing Aoserver 102 will be

dREEIBSBHIABIRIY res Mo F18¢.2-Hyst em menory may al so i nclude
non-vol atile nmenory (not shown) that is not ROM A basic
inpu%’g tput system 208 (Bl OS), containing the basic .= .

r out 52 BIESUIFS @ NEPRIRSS YPiemra phdiectisigy e SDSrsepist Weehtilized in an

ielsaaRRtsmbollitddhtbftthein®ENvos e THES D QedverSId8 M ARie M bédd@l processing unit
(ét art-up, is stored in ROM 206. The SDS server 102

Bt Bk 2 et imemony 208 s S syvem Bubiaiy th copnlessie sypient pmory 202 to

{8 OPUNY 0AMHe RO téth inkGncty SDE MAHE %a&lan@%né%é\éwé 206!
M CROSOFT Oy D s R ngt on, MSP 06' &l Fandom

agisp MICEIOP0 FRAM) \Of- 29 ystens wremnoss Mabodw bshigh mntvolawet fyemory (not
sﬁ&ﬁﬁ thedt AARRAOM. ERtEEP m&,a@mﬁﬁsuﬂsys@afa 204 @g&kﬁkl%%%@&%mms

of Santa d ar a, fornia,

thqﬁﬂlélgrtaﬂna@ﬁerpn@nﬁam @Meeﬂ@ﬁemmtseglﬂam regSDY @@IV@ulleysuch as during
[ Al Qorsy $ RO 906. 3RPISDR L blhsd

sus a?snn%nt ? asset's, sucha{gg&?ﬁgflm% ﬁl Wlﬁ ¢ Qt%rage device

(15D 214 2er. storing mp@@@ﬂg@ﬁmgl@@umsz WBN][MWSSKP from MICROSOFT

CORPORATION of Redmond, Washington, an application server 217, such as those compliant

with J2EE, (Java 2, Enterprise Edition), from SUN MICROSYSTEMS INC. of Santa Clara,

California, and an SDS integration platform 221 for integrating previously separate systems or

applications associated with the sustainment of assets, such as the fleet of vehicles 112a-112n.
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The SDS integration platform 221 may occupy one or nore
nodes or servers. The SDS platform 221 includes an

apis) 1060+ WYA | nt egrati on section 224, an i nf or RE/PVE06/044850
integration section 227, an information utility

i ntegration section 228, and a conmuni cation integration

’ﬂﬁCSDSJlﬁtegﬁQon Flé@&hi 20nad ]?I S8R dnS of RBAY FHIBorts @xl%e@D@he EDS glatform

|nte tlonpatform22 wi I'I' be described bel ow wt
S ¢ applisafionsinpgrafipn s4cHoR 424 endpiorastioatinggetien secthen 227, an

1{5@911&5{]1 l'ifﬁify tlﬁtegraﬁ&{j YRGBt 208! LAY aoEork%Bﬁg%%ﬁ' ?ﬁ?eg&'u&? SSectg)n 230.

(RAID) systemfor storing data. The onnecte
Adglitigaal Wszlfaﬁrﬂlﬁgdh@ﬁDﬁ Intagrations platfame 28 b il del descripad below with

e FeRNRect ed to the system bus 252. The MsSD 214 and

Its assoclated conputer-readabl e nedia, provide

non-vol atile storage for the SDS server 102. 10 Although

t he &ebewld pe pemecrtedibariba MBDr2d4dedyl be arrediindant omyadfrieckpensive discs

(ﬁ%‘iﬁj @sfeﬁlf f(‘)? %tohﬁ ﬁatgasﬁle %ﬁ? 292 is go%ﬂ:cqu tost}‘{?j QE%S%L? tﬁrough a mass

di sk’ or array. it Sho be appreciate
sédeagel @@trhhlert (et ahtqwnt) rmnnecmdntpuﬂlersysteladlaisl §2mediha MSID ne and its

SRR rm%n&,ésﬁa RSO ETF e LR Ker 102

Adthoeghdibt dcdcrlbmbro«vf asirtphter-reafabicemedia conthihéd hefeih @efpis @ b Gass storage

' t|||z Q t.ed betwee teS eryer
RS i 180G R GR EP IR aprosicdyy Dipeoiled T
comyutsit- ma@btéaheahat enadbdnpoeistte tadia tat cumbws&ezské by EP@t@U 210.
transferred to and received fromthe MSD 214 through the

syst g I@ﬁ} h CPU 210 . gener al -
corrpu er  pr ggﬁssg RN tvﬁleoru?mpg%% ngﬁ??s etf ‘6’5 %talfh%low with
rGRPten@1t0 FIG it taqumdeoandmhmhmggmﬂmm@rgabd petivp@SBe SDS server 102 and

PHOPLETR N SoPLRELTE, T Tl aTo et S i Bbeis: ety Mo

204. &t ic ontiferadd tonnd Reesieaf from GhARSDY T4ngrdugh MR JyQeks bus 252. The
(ﬁﬂ})gﬂ)l ments of the |nvent|on the SDS server 102 operates
P RETRAPP SR e Bocesiofwd Urthermoes a&me%%below the

CIRI!QIZIZ(Hlm aaxtm@ctd BuISg b @efie@dH) oSO plddtakiiehblIRVER RS, Mhy%\be firmware,
ni cati on, such as an Intranet, or a | ocal

Wor
iR DE AR HIBS! e u e BTl ang SpimBieRiapgherco.
the network 117 via a network interface unit 212. It

s houAdcdmhng appatrﬁms atnbdditnbt of e Nedntion khe SDSr &AL 10Mbperates in a
i zed connect t ot her types of 25

nﬁ%“t"&%? kf’g%é‘?fgner“gr?at b"‘é’bﬂ&)ﬁi‘gr s}vg’tgelﬁ%wa ACBRTHRRS| R Rgi§t @puting
dsuicds mnétherksasuﬁeﬁdaaﬁn 30ch, ast anPinGadek, yorlarleéew%% Rtwdie @@}N) The

ne fog@ rgut er -readabl e nedi a. nput er rea
di*e “carr By &‘HV varheasiverig ‘élataﬁlstw%laﬁltﬁ@ce HRlE &K% el slyyld be
abﬁ‘t@cla%ﬁhﬁtemy QétwbB2inteBMcaNayt Nb LI 82 utBRAEh 3 Qbnnect to other types of

[imtation, conputer-readable nedia m ght conprise

nEWHH‘iﬁta%‘ilreé'%O&’r%’&é’uF?ééHS&H&nd communi cation nmedia. -7 WO
20071064509 PCT/ US20061044850 -

A computing system, such as the SDS server 102, typically includes at least some form of

computer-readable media. Computer readable media can be any available media that can be
accessed by the SDS server 102. By way of example, and not limitation, computer-readable

media might comprise computer storage media and communication media.
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Comput er storage nedia includes volatile and nonvol atil e,
renovabl e and non-renovabl e nedia i npl enented in any
e /rS0p echnol ogy for storage of i nformati BEAI/ERR0H/044850
conputer readable instructions, data structures, program
nmodul es, or other data. Conputer storage nedia includes,
but dlcgnﬂﬁ?e!r 5 o&%lﬁ hRfiatitblud2e\Wbia@li akd Sinvyiasle, @m@%ﬂl@zﬁﬂlrﬁﬁ-ré}ﬁovable
di sk dri ves menory, other 5 nenory technol o
mediy iopleented i mmﬁb@d eralifchmelogy dor f@ags friaformalionesrh ag Computef
ey B Ol hORhe P AR I AR A e COHPuRE SAfe modia
inclurigmberis na sidatod ®, RAM, rdmiCtdrUP&; a coldaction eftdiskcdrives Slashpmemgeringther
or ot her ta @t d
mﬁm8’ii'rtre?sné’f’{°&%1v]ém8’r£€er edqm?}l{agn)géﬁor tﬁgr%g)ﬁ%%ezﬁrﬁ; %%4 * nc#Flm es
thamanibeﬁﬂrem bpthe 8BISiseweyld®edi a. The term "nodul ated 10 '
data signal " rreans a si gnal that has one or nore of its
characteri.stics s n S o r dat
enoodmRIEPiRa: roa RRLDSGholth S r PRANE iBRubiine dua
st@turés, piogai mnddesommﬂhmﬁa@hm armcrdehhted damﬁhgmbwcmas edappetivave or
uch as a wr e

or di pect-w ct
rrtéqnég%t srg @8& s rmatﬂx_a c{eﬁg §ar e% ’I*h%gerg]t ﬁngcéhulated
divh kBh&lS Sl ﬁgnaCﬂmbhﬂaineOﬂ Sncﬁé of ﬁmgham’ctetllste:s abtowrechsiped im such a

al so be incl ude thin the sc of conmputer-readabl.e. .. ..
R 018 e BB A0 S B iy o by By Gyiaton
c&rﬁlglaﬁca;mg (ﬁimiétlﬁdluiéﬁ Q%é@gﬁsgfa(@d@ﬂds .a vrtddSRetvdile fBBdlrdct-WEbd atn@ection,
a ocC i agram of the i ntegr tfo
o} DSBS Pk Shpege. ST S MOt Drdtire Sledly Jaombinations of
mg,n’%@ %ér%%veqhohiaealw\b@ Niatl0ded WRBInSES dcoeeof &bmpﬁtexpﬂeaiabter fedia.
21 acconplishes its goal of application inte a |on Vi a

%ﬁ@uwé@ﬁﬁqb&anedlm%ml?eaﬁefe&ﬁd B¥ 25 4SQUPHESIIOFTAT
application-to-application nessage contracts. The mai n

benefids. 9h- mnlast@&wmaamz@ams)fthbau)ssuﬂagﬂamtmplarf@mmmusuated in
ggpl i catjons requires onlg an [ I emanI ati

Pt RCEIGSHO B ARV STROREH ReaBpI e SESJe LR

201 LOPLRER fiedeyebo %ﬁﬁ'ﬂ(ﬁlf fn@égradoa vie - thepkennral napusmemuon of
to- pol nt connecti on.

e SDS integrati o pI at
basipese-leyeln pnlisatiope-applisption messsas OBFshY t1 r‘EfH]P L%Tt?g]b Pé&ns approach

1st hat sdb%hﬁ&%%%wséﬂﬁﬁé’eftlbmsﬁﬁi@ép cﬁﬁhﬁﬁf?ﬁﬁpﬁetﬁ&tdﬁbﬁ\bf de apphcat1on adapter
deci si on-al ded, "Seanl ess ‘i ntegration, and 25 nmana

368 faswpgionaw rlication ustean af prreRies swlsvalepmsst PRy o TEGRP! et a point-

o and capability of supported systens. The
t%\g@ha%glﬁ%a%% is to provide a Iightweight flexible

integration environment to connect existi % 1‘r\iSt ens
Hp

i nt effhe @Bﬁﬂnteﬁrwp@#ﬁﬁfegpé%w S gr E TSP HothPDT et

tﬁg%dirlélﬁ&es aRBHdrC HstedD BaleRMBY SORAE GeOtisn-aRbE Nseamleb @tegration, and
I cation adapters 308, thru verified transactiaons

mamgﬁr@mt PL PPt icpryTeca sad processsto optiaize cowr Prildulity, and capability of
%@9@@ A%fkt?ﬁﬁ" Mge USH Ia §cthr ¥% 2P padvardarr Hﬂ@ﬁ%‘l@gﬁeﬁﬁlé M@fegration

I cation Grou I'ntegration Specitfica
eBusomesstoQoject exisDog siyptams WitAaediBamy)eranmphle Pyeess logic contained

@Q%ddqa? ”&hdt?m%%mkﬂ& SR ARE sl R SopRtarloRlBas 868, thru verified

transactions with anti-spoofing capabilities. These verified transactions may use industry
standard message formats (Open Application Group Integration Specification Business Object

Document (OAGIS BOD)) to provide additional value through the analysis of Integrated Vehicle
-8-
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-8 WD 20071064509 PCT/ US20061044850 Heal th Managenent
(I'VHM) data, increased efficiencies for supply chain
MYt (SCM), optim zati on of nai nt enancBCHUZAH HEHSO
and scheduling, or other sustainnent-specific analysis
activities. This approach enables, with mnimal effort,

Tduéth e genieut (VNS dadh, oot efBéibnd R Fosfighly ch%nsr%ﬁg@deﬁt %SCM),
?ck%ﬁes bnto the sol ution universe while not interferin _
‘ﬁ% ik Of, R FRARGRgPlaving and pehadulingnar pther suBknngDBspecific analysis

Rp@tiéscat i on approach conbi nes exi sting nmessage-oriented

m ddl eware (MOM and Service-Oiented Architecture (SQA)
mﬁthgﬂndular apglﬁcatlon gatemgy connectors, and secure,

i ndustyAPBICaHY Shaples o iR rpianakeler g s sultviteiopr of\differsntaoff-the-shelf
BRWLEDackagtd Mitd heRERALE qniv&ﬁ@wh%h&”iﬁie@eﬁnﬁ@ﬁh 462l @8ying system
environment that may be applied in any areha reqU|r|n%

Py atho AP pb¢RsigR apniedch cemhitet existihgantsoapatcainted middleware
8t : @00k i : i S.. lication
e B RS2 DN G PRI T b ks,
A spsgee ingpstigxridardt fornpnitied enessagass tThisprevitles sebwt) folly intepraed, and

S inSi . rai .a_custoner may |le .
08 B Pl REEENEL ALy oblith 7 oS0 SLBTRNIRY g firan
mapgddredinidencostd, aueniastd adyariced plastingifr optmizedets§BC Thistapplication

' t j.on The. SRS integration atform .
SR S BR AhBerkR i58r cHE BPEaERS B BbRL S finmen
selutiendetigappb iinszri]dei oﬁtﬁbmnﬁiaﬁrﬁs/\ﬂmg a%ﬁ?ﬂohﬁﬁﬁﬂa‘j’ LISV}I 6n Eﬁ: ?\Lllts]\/ltaﬁnment

e t gget her .t hrough t use of . a. lightweight M
SGAIRFELRler J5 il A aPG o5 iR e Syt se 00
to manage the insertion and renoval of applications to
and Infermatibrelntagtatignat ed appl i cati ons. The i nfornmation
I ntegration section 227 also includes an integration

gat e‘f‘ﬁé’SﬁQ %t@%ﬁ;fcﬁt ﬂa%tgqr&onll %&ﬁ%? s§s?elﬁ§—§fzéy%te£2{18 6B¢Jr§%<$1le§1‘rsqvides an

transact I. or]s I catl ons, Ohe oOf nore
caigeged ewppli@Oen bwt altdveng agplisatiops tr b iconneatbd appihec Akdugh she use of a

VY o B At [ y. . 302.. and an i,ptelligent
AR SRk B e Benfite o Srasfiat mapee e
ingeition 2ed reguwsalbifepblisiioese ahd dosaht ireasatéd applitiidns. The information
1 [ ransactijon nager 103. itiopally, the
Sl Bk 22 B IRTIR S ISR 37 en AP hikes R b reusable
busisesk itagpactivohs Wikh gpoatidnngomy st @3 1@1iaﬂd)naa<ﬁ§l€fs03083ﬂ1€&facing a

[ rt.al 307.for aggregati ng system performnce
ol SsBRbRe e e PR Ry e Mo cleligedy S e panaser
canat Blveopetivertorrest Rl niilie ReabRIbusiBe: tHhecAGEETTE Mcinte@igent
an%t%%plicath&g integrated into the SDS i ntegration
Pratt8rA St "YEach application is integrated via a
reusabl e busi ness transaction, thus allow ng for
I nseAddigonabindhe irfomagibn Oftegpation isedth)223 @At @n anomaly tracking and

applicatio wi t hout the need to redevelop the interface
reipgfr%mg ﬁyclsitem %0 and a per}ormance metrgcs portal 307 for aggregating system performance

data. Both the anomaly tracking and reporting system 310 and the performance metrics portal
307 are accessible to any application integrated into the SDS integration platform 221. Each
application is integrated via a reusable business transaction, thus allowing for insertion and
removal of previously separate applications without the need to redevelop the interface for that

application. The reusable business transactions can surface previously latent features in one or

9-
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30 application. The reusabl e business transactions can
surface previously latent features in one or -9 WO
200720068509 PCT/ US20061044850 nore of the i nPEPER0esd 44850
applications. Also, while reusabl e business transactions
are docunented in exXtensible Markup Language (XM.),
DleOdFIRE; nfég&tédea?gﬁ&ﬁ%satﬁd@@ vifile tE\BaB 1€ besikth £1r ;4841 ES Sre documented
ransaci are enabled to extend to alternative

irt @cthmmgamp Larfeorgea®iNh), Storaget apd |rprreigRiatipn Al gherigusable business

trgqs%c&ons are gnabyed tJ) Lt ndI tQ taﬁ&flﬁfvle Mt don 228 includes a

n-on "au t1on nodul e 330 operative to
manage users of the s sten1V|a a central authoritative
Iogdﬂ@mmmn&HEMXﬂmﬂﬂmxme integrated applications. The

single sign-on nodule 330 is al so operative to identify
and uﬁlﬁ%lﬂ&t;&la&tﬁhfq itdS®4tion ABGioh SBH 8ndl@leea@aedsign-on authentication

credentia e user to use durln an eng ag ment, . il
nexiulh 33 offerative tp mimge viery quhwystﬁmde?g%ceatr% liggiopfatyplggen point for a

the ?ggl%t tﬁa%hmégbé M gfx %ﬁnj& Addid Banal Ao oﬁéﬁﬁwe to identify and

ity |nt ion section 228 includes a
aﬁkhérmwe nsoél dat isoe rahdaasedh gedentinls fosihesesey fouseglyping gp engagement,

dit service 3 g BPASHLOMY: d.
S%“E‘r@ﬁ g‘@“ééStlm%ngﬁbg&sggﬁzgi%n = ¥rﬁé rog??%npavﬁd business Itlglgel perio
Asiatiehaly, 837nfoShatldn dtility mg;attoheecptmﬁd’rzﬁamlms @t dad eqpsolidation and

! t t 228.
dggf eg?rn? ?gngr;] ??T’SC | Ol&étﬁgtrvyclﬁglg%hﬁdrgéesrs%e%gﬁ%ggﬁ yeﬁ)gél{o :j §e'r\q?€'e 335, and a
sdde iaepeet and Ibinedsaligicutdrvicd y33§er \Stlld efurtlserc@hm@domupm utility

an applicati 308. .The 1
ngt%g,r%? % eejion 2%: g),chagssa SeGYIH Hﬂitéets1 orlza 10é1h AT y % %tkot@/servme 338 and
aH ok ﬂogélz s&}ge&&eswutﬂaaf utAay Bf@ﬂce istcbhnebty,d scean/ap@hcatlen iafldpeg 308. The
reusabl e bus] ness .transac nst r
SpIEIEY Pl s?r&gs S3|3§d udes sy pz ion %ﬂ{l elﬁ%y% rtg@;?le% f T%l?] authorization
HiBROSr$i8¢ Yeriflh efe@ﬁBlEYIﬁisin@ﬁ tadrishdtibys Sgiinst Qiepnuﬁary&eai -tinge repository
encrypt the payload of the nessa%ﬁ@ ]? cr g on vot the
agd/or thg@re\ﬂ% Of thergpsiga e cpETRHoB Wese%\? BPFV PP
Iﬂﬁt Bak HOhe RGHEs! YrhaRACrOXRANiliGORIVI®] is replhcdivte ®)hdeete varied levels

egrati on busi ness Ioglc service 337 is operative to
IEﬁ%ﬁ&ﬁﬁW@W@méﬂgéﬁVP%%Q oriented architecture (SOA),

permt interconnection of previously separate

app! eatiens idddraiahbusinbs 1bgusabice 3pmsd Blﬁﬁalvb nansaotiate rasservme-
and prohibit direct use of externa é i nterfaces, co

Wmleﬁ archifgesie ROADh PES OB ATHPS ARFC YLy &PET S Pﬁ?ag 8‘?8 ough
sdb M RNEEs tttlahéct%ﬁﬁ Vin@@rohiitt @Rablse of BRermngXaBARGe catrolled by the
ormati on, busi ness | ogi c service @%1§§ecute

priogr i Wgacpqmjuh@ﬂebsz SRR BPERE BS (HERd BrioERae; © enable the

{?zﬁlgé 'o‘?riniloﬁﬁ‘zg 1’:}9 e(ﬁPﬁeés 18R didvi@Nn alal Yoxeb e a%@&grammmg language
ration orm 221 isS operative to inp ngl

smdm taermmrme@ngwu@@smeaaer@PEh} egﬁéﬁi\&enaﬂy e SDS integration

@?t?(}rlnf 3bj ORS ppetftive f@d Eljn@glin&ﬂp aRldhdt MatRicdd1QeS¥es &R thd itegrated
y appllca ion t everages the reusable business
dppicmiacy, Itmmsaddme reapabdlifytto e systeat giacm prlify | appicatiay dig leverages the

reeééa%fe P9ines Qrabéachér% vg’ﬁen a customer needs capability beyond existing capability of

the application. Still further, the SDS integration platform 221 is also operative to implement an
integrated transmission test capability to capture transmitted reusable business transactions in an

audit log.
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platform 221 is al so operative to inplenent an 30

i MEYPAENOt ransm ssion test capability to caPpfUP§006/044850
transmtted reusabl e business transactions in an audit

| og. -10 WO 2007/ 064509 PCT/ US2006/ 044550 Application

| nt egpplitavion Aeg@@ohi cati on integrati on section 224 may

i nclude a vari ety of off-the-shelf and/or propriet ary

appl i at| SuC a m.ssi Iann system 312,

O o MRS ol g Beh 6 085 2B el s Ypkigt ofEthe shelf andior
prm@gempﬁhcsmﬁlts 80e13ds5a nﬁmbnapmmgcé;@teﬁpm 9%915 ?‘Uﬁalﬁr}ﬂanagement
st at gat abase 5 317. Additionall l'ication

SHEBGH A § BROEE TR P Lot b veAls P e ok ke database
Rl anAdfigosl Y ifeCappliSatiod h@ERNbE %&cuBH t§2|4 Cﬁ&lh&@ San's Xﬁtﬁrﬁi’?zd resource
320, a mai nt enance rranagerrent system 2,

Dlgningrsavacs 38ht éacknisnd pu Waﬁﬁﬁaﬁg@n@rﬁms@l Wélﬁnnm maﬁagement system
vehinal.g ifteahih vERNAHENR r}ﬁanagb){rfehﬁg gxﬁ?;ﬂa)fhg QUITMBHSS management
with one of nore vehicles v t ehicl e conmuni ca

spRigm 324 Inayorereeinioaty wigh ere premeiewichigleswdi the feldde a;omeiunrchtmns bus

t [oS¢; [ 18 t.a
(13Tl YI0PRCUILE o RIR Wkl IR i e igdFe ey, Do
ey pragetieyed ofia palited aable @nnectinmwethl e c@hiplet or nm’gfdj’eagmeved via a
BRG] D oot AR Ul o Ry AP O i B other portabie
dcvmrunl cation integration section 230 includes protocol
services 352 including 15 TCP/IP and a net-centric
comugl 6ali 9% fekvliGes and di scovery nodul e 350
including a server application, such as a Java conpliant
application server. SDS Business End to End Sust ai nnent
| nt egPacPBmumRsttin, iniegrafionyseaior|288. indludra, praspent axtivaneal352 linduding
T#ppgh n
P Lo g e B} P0G A 5 peiing a server
applicaiden;, sirchwig a Jyacpmpliant appPicatiopeeraitri onal 1 ow performed in
sust ai ni ng configuration-controlled assets according to
an_| bbyshiaks vhd BB Al nidGbRvent i on and FIG 4a is
a sinplifred versron of F eadi ng the

ion of the routines presented herein, it should be

di sc
appr Eﬁségf”éd DPHafo t HES obitealopeapaieht flons4®k perfeimends in sustaining
&iftg@ﬁﬂtlﬂﬁm)rﬁro@[%d VOBIRr 898k Wlﬂ“b%%&c?iﬂe@rﬁ(}' R SIBRLESVE Butine or

uence of computer-inplenmented acts or program
O%EFEﬂné]s UnBPHYIsh 8 euwskputd wguiigpetiomcanitiliod s2Ys ascopding to an

1110!3&&[\)%%%th FRGRIRRQOLE £ Qeyistas Tlglﬁeﬁ%({ %.%1&1 HPEt& 4S5 When

hin t he conputing system The
rf‘r?dmg dhe discustien efetheleqytinetemesenind hwelnpe ﬁh@ﬂdﬂmmremated that the logical

oﬁé?&’cﬂing BPRMo8s %b&dﬁﬁents of the present invention are implemented (1) as a sequence of

computer-implemented acts or program modules running on a computing system and/or (2) as

interconnected machine logic circuits or circuit modules within the computing system. The
implementation is a matter of choice dependent on the performance requirements of the
computing system implementing the invention. Accordingly, the logical operations illustrated in
FIGS. 4 and 4a, and making up the embodiments of the present invention described herein are

referred to variously as operations, structural devices, acts, or modules. It will be recognized by
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computing systeminplenmenting the invention. Accordingly,

the logical operations illustrated in FIGS. 4 and 4a,

a® WKMo up t he enbodi ments of the present PEVETRPEH48S0
descri bed herein are referred to variously as

operations, structural devices, acts, or nodules. It wll

de Jkaragni medudihat thble WRRANI/ QAAREY RETLISRA0GLP4ARERs may be
,on{eﬂr{s?kl 1 ed in the art that these operations, structural
igetpmeasd inselivarang Hretiesn wasFiaseuppiepdisiid dogig 4nd any combination
BEES WAt deDiafihd YRS spiuft RRSH il i Gyithi
and an gorer}bli_ana I on tsr?(leﬂrﬁeo? ﬁptg h{){i}tg Ib%géﬁgg}ie%%&faérsg%q%%gwmm the
chgimp pet Tgtcdiersdope of the present invention as recited

within the clains set forth herein. 5 The SDS server 102

| s desb gnedsetRr 1108 §9H&igeARP il SRl APSicht |oBbihE Sustai
sust ai nmntse_saﬁgort (L%%) dér%ga%q%. Qﬂle %%%hgedrl%g;rg%%ﬁ&smmmem
spRMFted S85 depan. dhe §Patseonr 32 ardiavses tlzniotegsyion efrmainwintiice systems
witRb Yy SR Nyt | " atd, QRA wi.th .
qual |b Ve aiﬁ-]illonlﬂ%\?éh%éér/ n%ié’ﬁ?lq%%daw gﬁﬁiglgr ?O tél%fé’ﬁr&o?lﬁb (B¢ vith parts
apd, sinpee seuipyent eystemsT e SDS ssoevHY dbePnad biest thetystehmibbing hittegrated

R R it TR A —
foominsativss Udwdenrthe L.8H dadhdso agstdnat Reeinstite theSSDPysivaeRR utilizes a

tens. . For. instance the SOS server 102 utjlizes a
RO pie R ipd BRAPRAS st Suury Vet Bt a method to
reqophive; atocanst, ditinsize, eprlesAfy S BusiRENPcs® inlLEQWT @Rrest between
dglcounient, O{Jti mze a\rAlg coﬂ)ips{yna buq?i ness process in
PR o PRRiEe PROLIFBE WLRS, SLy awveudf3) dSeqsmicar wstem capability from
fappbial adsigamsnt withen SlobbeefieeEyskBvisles auabRa beMSds€Mntract, negotiated
apabi | i té from functional assignment wthin each

C :
DHRJATH B8%AL{PBOBINCGT BYSHHHS: STV RBISHESTRE DS eqiastadhis allows for the

sitggatibabegppl&ntibrisho@a sn hposamte@hdfhWegheSYst ens, and
system assignment to a contract. This allows for the
ppl i cation becone

substj tution of  applicatjons should an a _ ) ]
v Qedions B0 Bob Heetnancs oW oeriSof RonietHng Hengos data
raeive@ frodlzh bipfiRghiad 10g syReh at@adingd &) QustohRE 8quBEmEN® MARRperation
n in qgiqg stem accordi ng . to customner o
AL di Vidhesres 10hpackle 409 Sairibwes e inieprsipsiegteyaph fata tgn a disribution
sysbeik 80186 SBB Gntelirsitdnl fatfcRs 2oNe ThéH fpRLA6h 4@C RIS seflRt 802 installs

thru a distribution 20 system of the SDS integration
%CP distriSptss B fechnipal flatadp ogg ey mereRPU@YONstdf dheSDB gegad\sastern ptilizing
ohd6t AbleSreusdMe biliigdst inRHa8Sonk NEht SPRNAR] nﬂﬁtg otr&rdglng dBblay of the
nore applications of the integrated syste utrlizing
opfarial Cﬁﬁr"éol?eé%}@&b‘pg busi ness transactions. The SDS

server may al so render a display of the operational data

at Opeh@irtian, AORft, ASveBRleAbklpkts a ndbsidn @b op@htich&Mefd Gage occurs,
ﬂ%gglﬁ)l etes. a mssion or _an oper ati on where usage occurs,

hErSHE SErse sqper dasEidvesanalisbriefdh pperativg 440 iarfbeaintegrated
velE hefithahaRREh& isNierft %ﬁ’l-‘ml/[%al ’2'\;{9‘ € ?%sz&t £ %\)F)Qltaﬁal 4ME Iﬂﬁe(:%]g% server 102

heal t h managenent system / so at operati
transfers it opexesedapes dapoto the maintenance management system 322. Next at

operation 412, the SDS server 102 evaluates and determines maintenance needs of the vehicle

for which data was received to create a work order. Then at operation 414, the SDS server 102
determines whether parts are available within a supply chain to fulfill the work order at the

supply chain management (SCM) system 314.
-12-
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transfers fault or exceedence data to the nai ntenance
managenent system 322. Next at operation 412, the SDS
s&OWP7/0pEPY eval uat es and det er mi nes nai nt enanBEl/HEE¢44550
the vehicle for which data was received to create a work
order. Then at operation 414, the SDS server 102 30

det erNigan@RilavBebieedtiop 4 17S thrr SD@\éé’dvblat-UZGdéM:rhm& G5} Wﬁ ¥chedule to
|ntofﬂ e work order at the supply chain

r %Vl%@%%ﬁ*ﬁl@i%rmw RABIBOSER0G43G9 The SDS server 102

45T élé@%@%ﬂa@ﬂﬂ 226) as%%ﬁ&ﬁslﬁde@érmﬁﬁ%lﬁﬁiepﬁl trdihéd r&%aeﬁ%vaﬂable to

Rs’.egfrver determ nes an optimal schedule to per
PR Bie ek gidsr Yip dhedining Bappopae gy en. ﬂlﬁrﬁlﬂ&@r\@eﬂm ey also plan

a%h& Ah& o%@%f kY 6y ¢
éﬁlghr onousl y dete#%n&ﬁvéa 1?14 %laﬁhn Jr}lglirgﬂlrgelc%our cgumlze the plan
patmn@ed@souwrpﬂ@mmgtswwn& order via the training
rranagerrent system The SDS server 102 nmay al so plan 5 a

M sSicRe hQforRREe U P ELY Iﬁgﬂ & lc@rﬁpl\éfea thd ED@ s%ls)ero fbﬂg@&ﬁs 19 work

system 312 and optim ze t via t
nedferpdca erHen f y@rthpa@rfmncmmcp@pﬂdrMn aggregatds haemcs data

aWcﬁ%d\? bt Hgt onet S Lddeca @ﬁe%egn\é IiIIQI% [ S/gé)er Hgaélce indicators

or nead at1 on
(KB{SI) lb@®dm§lr the ImeB@3, datey gwlbgtad eéfhﬁdﬂ?ls thsvedb&tea pradesbi Atatied by a

| es .one or
Mblie 3k S Blfel (2 it Sl 1 Rre OB PR P pogis Btrecec
vikaere oc olokedttiedntefihed KRitenda vweerlbv@ni2pr evi ousl y i dentified
by a .custoner. The SDS server 102 may al so
asyn L rask an e 0 i es. det ecte
o Sas By Hiich 2 R SoE RO 18P SORRERL MR buRcty B 1P fo
engipceriNg systetn applgsiatand rﬁeedE'cVCk t e 8DSmmgrbeeforifded @r waetismal data

oL 53 foheul 05 1 40 FOREELHR " S S Pl

Mta’nabﬂ&y,sglﬁtmrfomanbe asnds Iileiatddit(ﬁths yisétem 1t 4ssetsie e SIS server 102

B oBrEl Pl Saner BBl e B i Eetet wihany ook o othr

Obbremnsar(bbntrbbpeam ehask tol BigzifBBngS 6fev@ionsl 2conf@Yoral $Bere the business
OC Srs(ljl rgetrl cs data or the KPIs for |ogistical system
ngﬂ vS'8%nd feedback at other operations. Control
passes back to engineering operations at connector 1
wher & thheldbles epressatedtiac elss SDEStmes . 102 Ombdagsshastkdd ob@he integrated
102 users of the

Cl d.that t erver age
oPRRAET B SRl AT 508 0l & Eibeap. The S8 server
1am¢eewes Bigow éphe e foﬁd? ofthloreDfisetsh @lefiyEds @ME -authBRicHeS the users, and

1Sserveo 102 re e| Vlﬁ% on inputs fromone or npre users,
Pt 1ol %agedaffa RP O A AES O IreiSEE dymdng B Heer spssivperseessing one or

ntoﬁ)d: e thabegrasdagasihng. A ufedk r@ashsisRE bl %1pﬁ1eé}§aﬁgmddﬁﬁ @lglséd across
accessi one or. nore of the inte

@ er ses gll OE g
yEYEH . Alhof e tuteerptgd Yﬁteénsafgf‘sm@r%ﬂngéymm@mﬁw ogqqh Tagrgntation
thae rdsdptely® KFIE 1488 Sprovides decision support for the various levels of a customer’s

organization.

Referring now to FIG. 5, there is shown a schematic diagram illustrating aspects of a
networked fleet management system 500 of this invention. The fleet management system 500

utilizes a sustainment data system (SDS) 502. The SDS is a network-centric system-of-systems
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25 all systens. Al of the integrated systens tie into a
si ngl e managenent dashboard presentation that displays
KPO52081$439P ovi des deci si on support for the vaP¢BUREHESS
of a custonmer's organization. Referring nowto FIG 5,
there is shown a schematic diagramillustrating aspects

s@bpodt arclgfetidickRA pfdvart seARNAGRIB MR ¥&eth AR e sydthh Spplicati
X fr)w ntion. The PI eet rranagerreE%t 1gyst em 500 e30Syuti I?pzlecgtloallls 504

ig 8¢ ‘R rrAmagraths 45p6 eanaesom) PO, Irtthowdbdei rotes that hereinafter the

REAMRENK- &R0 s ; - -
"PCT/ US2006/ 02184853m§)§%%d8% W Fevork bt VB é’?tg%{r‘%%?%’g’g The SDS
nSEYORE 893 cpteely vatipus rpblicatiens n50di sutle pe integsapst eaiicle health management
li.cati j | eet

D A B U enb DRG0 1 HRTRG o0%, b oapacgpont s040,
anth techigepd et mmprgemdatt W4syst em (SDS) and the SDS net wor k

are used interchangeably. The SDS network 502 connects

vari y ' > : . 1.nte ted.vehicle.

ol £ e B SR <8 B i of e oD
neitoalr P2 of HitriagéwsiRA S04 FIGr 54, inchglesra hasjrenelayer 506, gatenigt layer

i cal 504e. Fl Gs -5¢c.illustrat
S P Ik OIS £ Kot P i 38 et e Bl fems or
coimporBDS of reathnimtdgr B4I2s yotemeif Gy 2emsT BechSEA o pidM , subdystemSA 15509 and Bl

l.pcbudes. a _busi.ness, | ayer .50 at eway | ayer 07, and

30° PR QrRE RS E pe B oo as el e ba R Vb s Todiep e s0s
ukibgihg a’eu?bﬂbslytstmm tr@ﬂisaitibn@ QslilﬂD raemlt Sné@ibageaélh. i f'l%@g%g%ﬁlé 3usiness
syst em of - syst ens, . suc s logic subsyst ens an
%%Sﬁc%%.ar Leeisd By Fn?ffn‘%c‘ﬁ?sﬁ S %@% o@&ﬁ ORYINR rgrEpa@gformat for
cOBTIBIBIDC BtlSenV ihd dubgysRuS] NBSSa Indy€rde@i& exlidalidd BY the reusable
reusabl e husi ness transactions such as a nessage 511. The _
UARISHBR BT 68 dmade (g S A c Prig s AR s @pr ek Alvaen ¢ 134317, filed
TafualjEsns 2WBs s O puliie A, constitute a comon format for

comuni cation between the subsystens. For a nore detail ed

expl apation olf tgﬁ reusabl e 15 transactions, reference is .

made TPHEEEY ek Ol KSR BRadh Sut Feei b A7 S1A AaUB? S4% which

chireedogidAnRuisy¥ted of BO BRsineSERyAIE REUh%as Aubs T8I AL 80aYnd B1 510 to

Iager, 507 includes gateways, such as gateways A2 512 and

ths, 2ppligationgj & the pplieation | Igir o318 supbs s pentisatims  he Pastsed3 517

rdspyteikel DO BosteinaSths WpsbiuBE (A BPER ARgnBcdd t(f]-tﬂe bblichtth B3 517
as

applications of the application |ayer SOSCsuc
V&p@P ST AH RS+ Adt Hipgldahronatesl Bty the Pupiess dester YBP yises Rogommon format

dbfietl 3YCBe middfigbOgisC AiowiRe WRd 5P | i
t he ngfn iecati_gn B3 51c7) via tﬁ@%ﬁ%@&%"l@?g%&f‘@ﬁ%ﬁ gluﬁaélty of
forpesacachal Whish pewciaed switlhyee o506 epndisations o niroethérownmdls, multiple

fehitd oy ubdiic TRES lGat i
LRI Y1 T8RS S BN e ERAMER! B soporins
appicetipna EeoiEdnanasent i thia cotheseo df the sysiqipl as dlusirand in FiguetIae described
Ry ds, multiple

The gateway 514 converts the data flow between the logical subsystem B1 510 and the
application B3 517 to allow the application layer 508 and the business layer 506, which require
different formats, to communicate with each other. For example, the gateway 514 converts

messages from logical subsystem B1 510, such as the message 508, to a format used by the
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applications may use the sane gateway and support the
sane | ogi cal subsystem The supporting 25 applications
aM® 20pHeePar ent to the end user of the syst enPCHES2006/044850
illustrated in Figure 5C, described herein. The gateway
514 converts the data fl ow between the | ogical subsystem

4pplicelion B3 1V had vRRRbisE.Ad6RaB3 Rhvert thallrh@W pkB&iming one pr more of
|1 C

tﬁg |ication |ayer 508 and the business |ayer 506,
E%‘P}Nélg aaﬁlqnﬁetraélﬂtamfgofﬁ?ﬁ%ﬁf@?tulsde%mm, and fdltagingh each
ot her. For exanple, the gateway 514 converts 30 nessages

f r omIh dgisgatm $8BRY. ShesonBurfichlon ﬁ‘ﬂﬁhh@%)ggiggigmmo ¥Bapplication

w.for t.u%eg b,Y tge -14 WD 2007/ B .
u%%%@m 8BEcahgy AP aprabahesmteve Adiasd Ba do Bailitate flexible
dhiefieh iatht BfplicARAYSEE SR miTBAR dﬂgﬁg@{o‘ﬂl@ﬂusﬁ%?s 1‘ga§er 9§ € AQdiitional

he foll owm ng actions: translating, reform n

8 deeatsinggfacikiiging Fhansgsi taghe anplieation dayet 808 will b4 @scifimd below with
RIS FRALon from the application A3 515 to the

application B3 517 is routed via the business | ayer 506

thro thesgratevvaysAZQnd BZtofaciIitagte.erxibIe 5
changas Ydlesrates BisiSa s ovhemy erango® the aplipation sl 516 mange sWhen

th®agpatRH F3MATSs FPWetd W? ﬁ%ﬁgg%fcht%‘%3 gf%, Al %%%%&ﬁzlr%g Js also

facilitating changes to Icatio ayer
sgedied Feepnmel Bw pimmnicedeptsemattto apd Gonbhe nBw@pplidation B3 522. For

-' t y C t.he. appl i ion
kRO AOR LR B RINIR Bl DR IMB Y R o
thyy mgssagsyS8H pPi & drineh uRS BR e sewepplgatienig. BnGRAy shal §@ new

: e 0 ication format .to and ..
pPiAEAEES P o AMKPES s EGRBR HRekS s e Bppied in the
fepan @fwa:gpfmiBmm7 stch ashhmsmgs §08) A fpioarionk gaﬂSmgrE}ﬁladed,f without affecting

a t he.nessage 508, .to a_ format
t%ésj g?‘%{/ %?9 ﬁesyr%%{b 8%%’?18?38151 i%g nsegﬁt.mgsf‘ rﬁeg'a?mg‘f’atme Aughngs ﬂ;gvélew B3,
iaplehegag oneBRaproguoes & theseivt B2t 4d AevhigatiNayy Bareway to the

the result to be presented in the formof a
S@%P%%%?hessage such as nessage 508. Applications can be
replaced, without affecting 15 the overall SDS system of

syst s, Sdhiflusigtescthe n$0A 505 aappding ab i amothess e@bodeithes th@g)resent

: .1 ml ti new gat eway, . such as the pew B2, and .

enicrhi R PR hBBal el % B e S fln Mot ey v58 s

applicatsr witeis thd1808CROBOFlovesvenriat hgichlosudiptdie B1eMOodia use a
i cal stem such as

. present . invention. A lo subs S .
c?r&%ﬁx%lgo& éfg?ppg}aaélgg}sstsgﬂ? 73 rf]hf'siI{PllF%}?a§/ Sﬂtgae‘?g\és iwllcllﬁqeeeac@@pphcatmn is
nggipted batigataway, tindhrs hew S5 159514c. However, the | ogi cal

subsystem B1 510' may al so use a conbi nati on of

appl --cat i,on ch as the appljcatjons 517a-517c, where

eac h)ﬂg%b Iﬂl%c g’ieio’%lﬁ l?‘éena%d? ff%gm yerﬁfJ e dinyneagensygiems, computer
rygtewapdudildaobpder readable mediums encoding computer programs for sustaining a

fleet of configuration-controlled vehicles.

The above specification, examples and data provide a complete description of the
manufacture and use of the composition of the invention. Therefore, while the invention has
been described in terms of various specific embodiments, 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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Thus, the present invention is presently enbodi ed as
nmet hods, systens, conputer program products or conputer
readabl e nedi uns encodi ng conput er programns for
sustaining a 25 fleet of configuration-controlled
vehi cl es. The above specification, exanples and data
provi de a conpl ete description of the manufacture and
use of the conposition of the invention. Therefore, while
the invention has been described in terns of various
specVfiht 1echaniipBig:s, those skilled in the art wll
recogni ze that the invention can be practiced wth
nodi fication within the spirit and scope of the claimns.
]: 15 WHAT I'S GLAI NfﬁllBo:hﬁiter]ilimpl%m@ﬂf BpiittRGd fbﬂﬁhtﬁiﬁ&fgtaleltéetgwt hod
or sustai,nin eet opfigur.ation-controlle
ass@?lﬁfgufaﬂ‘é’"i‘f’g‘fra]&f‘& aésﬁﬁptg? W&@‘r"@%?‘ﬁ?%gr ating a plurality
ef previous! ynieepng atplurdyséeneicnsll fepaRisSadMss willlisisass S

transacti ons associ ate th mana a fleet of -assets
wheDBret et Ranaron S utih rreEae Sty B Ehorel G ond

S epasmbiitisy S tirFeevivingly Ghtattagsthiys drhdfibalisald eudbis bResss
transactions; receiving operational data associated with
at ["B%8t"%fe asset of the fleet; 10 integrating said
data per cust@s®mghpeticheiniantassocipad kil atepsiadnd asset of the fleet;
di stributing.sai q dat.g tto t he (?I ural it 91‘ syst ens;
WPnstal Iing anUeRR@estip R Ry B4R FAFE 8 50ne or nore
appl i cat i ons pafkagigandplisiritakibg saidofatasy tie phasality oflsyénmey at

| east one of .the.reusabl.e busi.ness transactions;.

recei vi ng opé?sgﬁfn@ﬁgggiﬁ?lgutf“gdﬂﬂ ng%?ﬁﬁ PhHE Be Ia@)gig‘;imo%%fme
vehiptikr#ity of sh@spanitiging o leatfonk bethy hsable®ubisdssigarisartions;
operation; eval uating and.deternm ni.ng nhaintenance needs
of the at | ed&EVBREPYRIIE flga rcﬁ?fgl]gg g'ggtele Wor l%8? i sponse to
1get efemichicRGeinh Ridpemtiggart s are available to fulfil the

k order; deterninj _optimal schedule t f
e wor k. or det S0 abl PR N o2 oRa o ds Rl oap e

Wi t o Sb@é aiviikpglei;he fl eet; and cal cul ating one or nore

key performance i.ndicators (KPIs). base t he trics
data col | ect glatevm’é‘f‘%?"ﬁetgﬁ@ a‘)&ﬂag’%. tag‘ﬂﬁﬂ? B8 he
custoner. 2. déieeniniag koebtiofal shatuletd perfoun theeroric omtpr; i Si ng
determ ning whether a 25 trained.resource i vai |l abl e
264 perform t ﬁggrsﬁlﬁﬂg @Ftalgidatta assoclated wi susliammg t‘?’)e ﬁee?, an&l
calculating one or more key performance indicators (KPIs) based on the

metrics data collected wherein the KPIs are identified by the customer.

2. The method of claim 1, further comprising determining whether a

25  trained resource is available to perform the work order.

3. The method of ¢laim 1, further comprising receiving performance

of the work order and recording the work performed.

30 4, The method of claim 1, further comprising tracking and reporting

one ot mote anomalies detectable via one or more of the plurality of systems.
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3. The nmethod of claim1, further conprising receiving
performance of the work order and recordi ng the work
performed. 30 4. The nmethod of claim1, further

- conprising tracking and reporting one or nore anonalies
detectable via one or nore of the plurality of systens. -
16 5. The nmethod of claim1, further conprising:
forwarding at | east one of the netrics data or the KPIs
for engineering system analysis and feedback; and
anal yzing the nmetrics data or KPIs for reliability,
mai nt ai nabi l igy, &Bﬁmdﬁmﬂﬁﬁk@ﬁmamﬁ§nb&ﬁﬁﬂﬁgre|ated to the

Conpri ot ng: 1B HUFssen S NS B of HE KA wsheeig
or &?@Ma@s&@ﬁdfe@@a&&,m&ﬁl system analysis and feedback

and 10 anal yzi the nmetri P.s for tic
el i abi H1ty, FEGUE e REoh T R e aTA R O T
per fpatferaane tiehdyreiatet &l taé Bkt ird ifsheekl eet and its assets.
7. The method of claim1, further conprising nmanagi ng
users of the plurality of previously separate systens
via a centralg, aut l]‘ﬁéinbtﬂdid dfe}ahﬁ)g,(fﬁrtﬁeﬁﬁorﬁﬂmln@'| urality 15
of systens, 8. The

, h of . claim 7,
iser 2 i ot hdoREHEIEH a8 qu g iy e GE Te@ﬁsrﬁé%%l%&n‘%ym
I eC hisint dgoback; Wit s from one or nore users;
|dent|fy|ng and aut hentjca ers N
Jpdent Tying apd, aut entieoth i he Host i g t&ﬁ?&%lgaia
US e maiiBfahilivy 284 bektdanperdfitanos ras flaek t¢ the flpdt audits dsyetsof
systens. 9. The nethod of claiml, wherein the plurality

of systens conprise 25 at |east two of a vehicle mssion
pl anni ng syst7’em ahsmgpédofechan b, MErageneing sxsigimg usas of the

N R R P e R e

sechnkerinspubl i cati ons system a mai ntenance nmanagenent
system and an integrated vehicle health nanagenent
system 30 10. A conputer program product conprising a
conput er - r eadabl e Theneethathoflerim Agvieont malaging gsees ¥4 the ehtral

ther%i&ﬁ%%kl&%ﬁ%&%&na conmputer to sustaining a fleet of

receiving logon inputs from one or more users;
20 identifying and authenticating the users; and
issuing a role-based credential for each user to be used during a user

session accessing one or more of the plurality of systems.

9. The method of claim 1, wherein the plurality of systems comprise
25  atleast two of a vehicle mission planning system, a supply chain management systemn, a
training management system, a vehicle configuration state database, an optimized
resource planning service, a technical publications system, a maintenance management

systern, and an integrated vehicle health management system.

30 : 10. A computer program product comprising a computer-readable

medium having control logic stored therein for causing a computer to sustaining a fleet of
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- 17 configuration-controlled assets, the control |ogic
~conprising conputer-readabl e program code for causing
. the conputer to: integrate a plurality of previously
separate systens with reusabl e busi ness transactions
associated wwth nanaging a fleet of assets; 5 receive
operational data associated with at | east one vehicle of
the fleet; integrate the operational data per custoner
requi renents; package and distribute the operational data
t o LheiRlMbRbdrkobiQf as&WS he BniroPBBc cérﬁkﬁisﬁ% lopHercte ik
the operational data to one or nore applications of h
pl urads feycagsingthe paapaitentd’ | i zi ng at | east one of the
reusabl e busiipe eﬁbﬁ!ﬂﬁlﬁ%ﬂ %ﬁ)usl}@ep&%@%&é(én‘bgmﬁﬂ%ﬁs@&b Blifhess
data regardi ng the at Ieast one vehicle in response to
t he tpetiFione assesiziyl vith Byeeag # et obpiisat i ng and
det erm ni ng q&!e%%ﬁ@ﬁ%al%ﬁ%o&&te&@ﬂl Alleabi@ VeiICoMRIVIEH, ©
to create a work order; determ ning whether parts are
avai | abl e t o Biegrete fhepetgEAldaBMgRIusiomeIeGREBEHFiNi ng an

opti mal scheduhggd Qldra%&tbqfermé Jb%mwakda@m%pmrmgaﬁ@@amma |
netrics data associated wth sustaining the fleet;

cal cul ating drkalomd Fistribute dip operpicaRlfiad one Tl okt @P&catlmog the
basefirafly s1¢stoBd dilicHg dataAr GRlok 86 tRehbWhRERlD rhligetiSiy s are
identified by the custoner.
10 receiving operations data regarding the at least one vehicle in response to
the vehicle being in op eration;
evaluating and determining maintenance needs of the at least one vehicle
to create a work order;
determining whether parts are availabie to fulfil the work order;
15 determining an optimal schedule to perform the work order;
aggregating metrics data associated with sustaining the fleet; and
calculating one or more key performance indicators (KPIs) based on the

metrics data collected wherein the KPIs are identified by the customer.
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