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SUSTAI NI NG A FLEET OF CONFI GURATI ONCONTROLLED ASSETS
CROSS REFERENCE TO RELATED APPLI CATI ONS The present

wappi7ieatobon clains priority to co-pendi ng U SPCT/US2006/044850
provi si onal patent application entitled "SUSTAI NI NG A
FLEET OF CONFI GURATI ON- CONTROLLED ASSETS" havi ng

serial nunber_60/740,351, filed Novenber 29, 2005.
BACKGROUND ORUSIAININGMFERETHF SOMNEFURATION on

generally rel ates to(kmﬁfﬂb@i%@gAgsgkgrality of
the

appl i cations for sustaining readi ness of a fleet

of assets, such as vehicles and/or aircraft and, nore

particularly, relates to a nethod of integrating a
CROpPS REHERENGE TAhBELATHILABPLICATEANS ng di fferent system

| ayers to facilitate repl acenent of each application

ppIe b PPl PRl Pl of Bo-PROMIGE IS ditavisigapl s application
entitlB@YSUSTAMNING €Al FI/EFI0 0%t ECONFIGORERION CONITEGLT EDOASSETS" having
support as ke¥ to both fleet sugport and vehicle

serialinaigetien 69/ 940,4P 1 Hilgd Novergbar 20, 2@di ness as a specific
exanpl e. Both custoners and industry are investing in
BACKYHAINEABRbIE (i 9EnTdokever age automation and
ecl sron support in the sustai nment environnent.
Because fl eet operations can be critical and each
c UBteo peeseritaimventiogugeneedlysseldtére ke intsgrating edplueality @if epiplications for
flexible, and tailored systens and processes. .
sustaigings /0 Foadipess (Ot p JLGet aln ArgEtte FHCLS S  ERpicloty gie/en gt and, more
particﬁ&(rf;@ RELRANS IaCb@bd LRIMEzaMES a PhuraltyCH ApBidat¥RBILy Geating different
eal't h managenent, nmi ntenance managenent, materials
systemelayaye fefacilitase ggplasemienigpfzach gpplicatiemand prayenk mydification of the rest of
mﬁaﬁﬁﬂgggﬂent. Each application may include both
I 0OCésseés and support resources such as nmanual s,
hi stori cal data, and personnel data. In operation, a
gl’];H]!cﬂ ﬂﬂﬁnm‘]ﬁﬂel rihdwyryt 210 emémag elgav'b !’Eﬂéﬂit[fgidi ﬁiﬂegﬂ&téd‘llinformation and
. different plications, as nee . in order to analyze
decis{ORSUBET an KO GrRACE fl6Ft SBPDATHEIGY le readingssy withgy rfighter readiness as
of e |. » o . .
oo RRle? J5t ol 20 s R, R ie A PR BisBitfics o leverage
autoraaticsit dndglecision’ fupgeit ym theaguptainpant emsir@umbnn e Wecause fleet operations can
ications with capabilities, necessary.to ad t .
be crftRB! e Ao OisG bES Ggie BEGLDGE it Aoord Gdobiphexttie, and tailored
systeftahd bReddBs.Ch conprise the fleet may be independent
of one another but still use the same suite of
applications, i other words, integrated fleet )
négf‘agféalb'nﬂ%ysﬂ@h@aaﬁg%nﬁ s¥sterp.oRpticafians duetfermpagtioylas tasks such as
- i . ot ri ’
e JeELE 3o, S8 800 SRS, SRR, MUSHEL maragomen:
engineesyg amadydis, cantli teeininf mdnagemeter [Bachgpplicdtien 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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of applications. For exanple, sone conventi onal
systens for the sustainnent of a fleet of
woandf7iogesoat i oncontrol | ed assets consi st of an PCT/US2006/044850
i ntegration of domain-specific sustai nment
applications built on a poi nt -t o- poi nt ar chi tecture.

sysenp) BRI 0 85 <HRESGLIR ey UHTRL P I By Hisorcally, however,

these §9’s§ E QoB SR Bﬁﬁ{ {ARBSmmoBSE Ich§PmbEHRYE P indrlying suite
system I nt er ace when new i ntedgration needs

ofap;ﬂmatsms thus resulting in increased devel opnent costs.
In addi tion, conventional systenms do not offer

R LSE Kol eo RO R PT5RRl B ' ooiEe BE £ P8 f configuration-
conttﬁﬁ:ﬂeals&@s @nbisest aﬂTﬁRe'ﬁ@cmhrﬁf (ﬁ)ﬁ&hﬁk’@dcmcﬁumimﬁent faplblwaﬁons built on a

difications of the systemand reduce tine and
pomt-a@ gomt archifectieh Bais larghiaetiyat ApPIOAch, PR OPEOSCd tg) %aloae > hexible design

bas«e:dg(gr(f3 %Eltogaﬁg :jcgegﬁihoax Pﬁ 3@9&3&2@?\@%&%&% % ur S rﬁﬁvggpment of each

systeﬁﬁﬂﬁeﬁf%é@ﬁ@n@dvd te@R@icAIIeed aris, thﬂﬁmsuleng imipteadtdedelopment costs.
met hod for sustaining a f|eet

In addiiem.icguyentipes cyiems ip agt %fé@@@@apkswﬁkﬁ kpayledes opHmizaggn-
includes integrating a plurality of previously
S %&B%fgeg Mﬁ%eﬁ‘% el i BRYSARL Z P H&IrBR T w foaRTSEH la TSt management
assocl a managi ng a fleet of assets wherein
systefuto Giryplifg| fumapadodificatiess off the lgstem and sediicy tigapandagast associated with
each {n,oaﬁ 7 gtganag gee Iplr?iseqqleblﬁ\%g&g eii(irgsusstﬁ% ?.@aeglgesn:; nrelsdc. and other deficiencies and
madeag&qégtl onal data associated with at |east one asset of
the fleet, integrating said data per customner

requi rements Eackagﬂ %§ and distributing said data to
BRIBFHRESCRIBTION O ¥ENTIQRd i nstal ling and

d| strlbutlng sald data to one or nore applications of

8% Aty cGh &t%ls-hﬁ mihtell ot B duS@RlinPRFlelf off Bhfiguration-

reus lisT @SR transactions. Li anot her aspect, a
contremmm«is is prpvidedn Thel neyistdanciides integeating tai plgrality of previously separate

Bt S BB £ 5 SR S AL B s heri

funcﬁ(ﬁl 1 bzﬁﬁ@ﬂfubé) Bf A feIRVIF sepira@RYhted tar® asfificd By chef ﬂeﬁmble business
e plurality of applications, an integration gat

transaponst The neshodhelee fn@sd@dqs deesting obereiionad slater aspRared &ﬂé‘ at least one
ral c ,
TR A —

said @RR!tb GRd pRIMEitM Jof h;yhtbﬁlsl ﬁlicBgfsatllingnaI@amemﬂ))atmgrsald data to one or more
intell |tgn§nt transact

i on manager, extrac ti
wopliestions of s ARSI Sy 1P B0 SABHAS BulSih BRSOl tha REREr' Bty fansactions.
anomal y tracking and reporting system and a

efn,f QhSREC %slgga r hcé\ﬂﬁéﬁt@ﬂl EmAdE {9akn Q‘OIS){ﬁtegﬁtmg a plurality of

or mance ein the plurality of
applmtmns dapiogitied aThe ispstem rcatnpeisesi 2 mtegratleumaeemrmgéo manage the

NS T I W —
gateW S YQhPRMBVaterface 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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In still another aspect, a conputer program product

conprising a conputer-readabl e nedi um havi ng contr ol
woagi7nesor ed therein to enable a conputer to BATWUERW6/A44850

fleet of configuration-controlled assets is provided.

The control |ogic conprises conputer-readabl e program

code for causing the _conputey to jntegrate a.plurality .
portal ofor pesitEstiag S YEEHa PEH 5t ’W%%elpeﬁ@ae]lugalﬁﬂsqfn éx’éatlons are
integr&t%a'?/?aaﬁlte' RRSHRSHRE §ansittidhs TBEEBY Allowink | fé€inseiftion and removal of
assets, to receive operational data associated with at

previdusBsseparae applications withowigeddvelopmente i ntegrate the
operational data per customer requirenments, to package
and dj.stribute the operational da _ l g 1
o spltasplnet aferctcn ERPRer Moo (TRl & doltputerreadabl
medi eﬁa@?dgto Rehislatcdid QioRétE tRérefiDES Atiplbi § adolputerofo tshistain a fleet of
plural ity of systems utilizing at |east one of the dabl
configizatimbtantiolled msssts isr pioyidedi ohBe cPRtrgleiogicn GRTHRTISCY SGpERuter-readable
a system for. systaini f i j 1 t t
possp o FiaEL1 PUAPIS: DB pUBlhe b sty spmate s

with 8@ushible HsaRss assneiiciseassobintedt with nmamgérgent floft of fdsetss to receive
of nobile platfornms, a pluralj [

| | .
operational yetaeasaociasedt with pt Wﬁﬁt&?@i‘@hi&g‘go o flgeh o ipieespte the operational data
respect | 0 | 1k | ' lurality of
Y L

systetaBieadl o Bisiatlyandf distpibhiectht i apesatippaladate spent oy enaspepplications of the
the plurality of

Y. | ogi cal bsyst and conver t he
plurabignof systems BENFRBH 1L OB e 4P HTIS DUHESS HERLCILDs t ons.
Additionally, a method for managi ng the insertion and
r qﬁ%ﬁﬁn&ﬁer R4, AUk témSRP 36sdifing ANbdel ofalidlesais ippovdded. The system
t hat” have been intégrated with one another is .
comppises/ deltralithef mpplikstionnsptociséasl withr ihg miHgeRENteqt anflesy of mobile
applicati.on inter 0 . i . .
nas ) 4 G5ER Rl By Gp A GE v PR i opetiv onc o
the pltalityt &F spticaticdysall e pluralisact paewaysi thcht dfewtimhe¢annects one of the

applications, operating a transaction nager to

pluralint peplisaPI 18 BAFIPCEHE Pl eheP Rl s@f’glg%ss,“%%&ems and converts
| 'F]gﬂ] ib5dRe afRRi&hs.f or each new

the d orréﬁr?%%% |cgtgP@%g%1% be ad%led,?gvm t?’l t he application
adapter configured to interface the new domain .
apatidicatdllyn atmethbd fexmenageg dspinsation end rereyal of greviously separate
BRI EF..DESCRI PT1 ON THE. DRA I}gﬁ F LS: . Th thod

domaip | ApplEatong; r%ﬁeﬂ’:?eﬁsweg?t\er% as pé’%:léssano EIZ lsﬁﬁ%ﬁgéd © me. ©

comR8S bhAguraipY hd RIFRMSA Mp¥hicadon lihturfhdeatoe sormeopitiei dgmain applications
system afchitecture for a sustai nment %@%% syst.em

toge@gog)rogiéingea gg@gm;m @pe_ratp]e@ injgrfags Teps apsactionyy wdfp the domain
applig%a ! ? é%e?%}n%% @ﬁ&ﬁéﬁ%{ﬁkéﬂﬁ Rald RahRased BikabRaransactions, and

ustrates an operat i onal .
implémenvirpesi appiiatibm adasérafoni sagh moewf deaiatapphicationttodyd ediled, with the

application adapter configured to interface the new domain application to the extended

application interface.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram illustrating aspects of a networked operating environment.
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vehicles. FIG 4a illustrates a sinplified version of

FIG 4. FIG 5 illustrates aspects of a networked
woperacing fl eet managenent system FIGS. 5a- 5CT/US2006/044850

illustrate a bl ock diagram of a service-oriented

architecture (SQA) inplenmented by an SDS int egrati on

plLat for DETAI LED .DESCRI PT] THE | NV
QB T BEigies CORPLBE L B IHIRER: Lot LTk e system (SDS)
serveﬂc%ﬁ@ﬂfekon provide an architectural approach to an

integrated fleet management system where the
definition of the functional capability required

t REGSVAn-3 lillesjrstee mbilackk disgramn gk g8 ntleh tinlegsHpR méatform based on the

on used to support that capability. This
Comp'ig‘g‘?tjcg@'hbf acilitates future nodifications to the
system by al low ng individual applications to be

r et a8 glustiatel it oppedtieial figwt feefoomed ah Isustaipiy ¢dnfiguetion-controlled

the system i the follow ng detail ed description,
vehiclegf er ences are nmade to acconpanyi ng dr awi ngs that form

a part hereof, and in which are shown by way of

G'SA{a ift ét%es%ﬁﬁﬁlgllhgd eabsfbrpt. . or exanpl es. These

Ive e nents may be conbi ned, ot her
enbodl ments may be utilized, and structural changes
mayG beilhmgaesisphas of @ eptmkng:pcra@ﬁg fleet Bpragpmentpystem.
scope of the present invention. The follow ng detailed

Fﬁ’«iﬁ%: ﬁ}é'—sg:g rill;.i}éstra gﬂ %r ﬁL 2k edlagl%hl to? setr%%@ Bribfted archltecture (SOA)

€ scope of present 1 nvent
impldnfentt@ibynad Ty indieait@nsiadad. cl ai rrB and thel ro |
equi valents. Referring now to the draw ngs, in which

i ke nuneral s represent | j ments through the
DETAR D RESERIBTEN %E@@Vé}&@ﬁpr esent invention and
the illustrative operating environnent will be

68CTdeBG hed FhiFESalovel diibdihéntS 0bfl QMé NEreftnd ClnsGityd provide an

are intended to provide a brief, general description
architettusal sipptoablh ¢o coniptegrate]l dncti MaragswEN| AYSHI SThert, éhe definition of the

RGBT o LB SRR R LRGP picacon

used & wataﬁé{trﬂaﬁkﬁlﬁﬁy t gt appresth ﬁcilmatéwﬁ;tmmahmchﬁcammh tcathe system by
rogram t hat executes on a ut\?g?{é or, serv
Q

ano\mgmmx@dual {anBLeations 19 be repiageewi F@%&%ﬂ%@{ epgpility of the
syste}nh e%l {ﬁg ?&ﬁé@ﬁg@alﬁh u%}g)tlo e?égﬁrgfgg drd HhaGO P hERhipARying drawings

her ram no I d be noted that
that foeh el pmﬂteeeqf hﬂtblm\mhnth anpshoven Fndap pp lilluseaiiom Spmci,fi,c gmebodiments or

exarq%fpg;j ula“ggq%gﬁ{] %gvaeb lﬁ%é@ﬁ?e SRt all M %ﬂ %@&gﬁ er &hbodiments may be
ut1hz§& rdlll‘&ts%@tﬁral %Héhéé& ey Beyrﬁﬁ‘&e With&it 'departih@ Frobhale spitfaad Rrope of the

Icul'ar tasks or inplenent particular abstract data
presdny pﬁ’sntldvb r BlusyElowting desaidadi deseription is.rbiergfare,fqt (fo be taken in a limiting

senseof):ﬁget?lle astcgpet f(]) tthé rf)(reeslen Vlenr\]’tBIllt?Orlll Xefpn%dplgya?ﬁe' ﬁﬁ%nl%& Riaims 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¢c 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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conmput er system configurations, including hand-held

devi ces, mnultiprocessor systens, m croprocessor-based
wonrogroegioanmabl e consuner el ectroni cs, mM ni COMPATAISS006/044850

mai nfranme conputers, and the |ike. The invention may

al so be practiced in distributed conputing

prog% EII pggr nfcﬁ Sﬁa(sg g{;\/\gglrggir{ qap;ﬁ'(usng?lér? Nﬁﬁ{égwﬁ %&%ﬁ{le atte?(ecutes on a personal

or s&9BIUSpAE!, OSseN QMR n the) oft Qlﬁl?tr%ég%:dfz@%&oﬂﬁuﬁiigg@hon may also be

envi ronment, program nodul es may ocated I n

implewerted amdombimatien withwtlyer girogragemdénles ek . shosldemet soted that hereinafter,
t he invention .be i.npl enent ed. as conput er
the %ogg%gxggu e&“@@ﬂﬁ%‘ilﬂ’g@% IWFrcggngigblé{rt icle of

manuf acture such as a conputer program product or

CoGRhErelly, pestih endiRths liﬁ@lu@l%uﬁ@éipb%gfanﬁf 8thFoReRfsO8ME Structures, and
may be a conputer storage nedi a readable by a conputer

y : . .
otheistyBeseph saatuess ded ipagorn pamisuler fasky ergimphenadnt pagicnlac abstuast data types.

' . (o) ro .. Jhe ¢ ut er , progqr.a )
Mo HREUL A R OFPUI Lo RERRE 5 L RuB SR SEL 1P BPRIEE wi ot
compead adystembyconfigmaios, Nghchydiie Mhadchebd CQSiidtd, amGRiPEte®or systems,
micr&;rggr am of jnstructions  for executing a_conputer

GssQ-basph ¥ RFRErVERIAbGs cormaerf elgetuonics, aminjieempuiers, mainframe

n i C h ri i avent.i. .
com@fARNaAI e N SIne BLERIGE bhT HBE ( BREed BY XikiBled computing
envirdenenisevhede tisks e iperformmnd by reewite prooéssirgaleakso tiagbedinked through a

draw ngs. Enbodinents of the present |nvention
com SRR eI, kAt s R D SrhRyent BRogre jmodales may be
locatB& i KRR IddaCariShnbERAimSN G A8 GMMRErt architecture

that includes support system el enents to provide

deci si on-ai ded, seanl ess integration and nanagenment of

supprscts el gheunyerfiomn eayr g dmplementedi a5 aetompaterrprocess, a computing

st.e ' l ' pon access to a
ovieR D WIRAOBR AR 3586, 420 BEEP el o comper
readabitimedipabi Thet gonpiutes ppaeihedodies rrf e bltofipdRr storage media readable by
i nt e]?ratl on th both custonmers and partners of the

a corgpyte Ws&fgp E]Ff.‘é)dg{g@ CEPP ey BIOgHIH Qf sfuctions for executing a computer
el . . ' eparat ‘
P ey PRRdIy PARFEE R 1 b0l B e HBA B carrr readable
by adevepuingesitsten med sndodihg cwsompster pregamt ofo msafitioms sfok executing a
extensible to the commercial world. Referring now
BES% a schematic di agramillustrating aspects of
a networ ked operating environnment 100 utilized in an
| | Thist aad ivafo@nabel faftiesOds WOIE ab R @RKARS, Which dBfracterize the present
. described. As shown in FIG 1, the networked
invergiop; Wilh ke ApPa1end fione p sepdingef Bpdoliewing detaded flescription and a review of

thea§s99i"5}éﬁidi%bi'hg§? with a backend server 104. The backend

server 4 Pncludes an intelligent transaction manager
(ITM 103 that contains reusabl e business transactions
deffinhedimenta of tho pteatigriavéntiondhisobdse pnastaipnat el system (SDS). The

i.ncluding i.nput,_at one or nore workstations 105.
SDS d,;p%bqeﬁc tre |Dsystem—o -systems support arci(ustecture that inc?udes support system

elements to provide decision-aided, seamless integration and management of support resources

comqkl)lger

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



10

15

20

25

30

of the previously separate systens are defined by
reusabl e busi ness transactions. The SDS server 102
wonpl7eaesod s reusabl e busi ness transactions frorCTS2006M44850

103 residing on the backend server 104. Data

associated with a fleet of configuration-controlled

vehi cles 112a-112n _may be transferred . tq fhe SDS
comygn Pwe%%twn@g@tep@ﬁ%@eéym@k ih reysahle fashion, the SDS reduces systems
oo P A A n R Ao B SIS P e e comercial world.

| aptop 107 via a SDS network 117. Exanples of such a

neReferringi naw udeFithe 1) at sohambtio rdiggmarh nil lustraing él'dpects of a networked

et wor ked envi ronnent . 100 al.so, i ncl udes.an ex
operfie, SRR 100 iR 28 a1 BRGr e PRGBS o6yt diention will be
describdl Oks ﬁlol\xihglhqtlticﬁ ARURHWHREE BAViRnnéREA 800 BRI §jan SDS server 102 in

receiving data associated W th engi neeri ng an

commujraiioncwithreabgekiend sarigr t10dnThe detkdndssaregat®i ipludes an intelligent

trans%l?@ %ﬁh’%grer é?é’lwzid3 ?ﬁgdes arétlgbge%éagﬁ%gl&liswag Qy’é{? Fi‘gr}s ‘c;lefmed via a

collaBfrativd és/eloptehOprobdde imdRRiSE in E)ﬁf at’od obltrord %ﬂ(stdﬁoﬁ@wS Capabilities
illustrati ve enbodi nent of the invention. The S

the preyiguslyogparsie Istdems arecdefinedby prusdhie Busigess transae@mu) The SDS server

102 i%#@erp&t?%éﬁga%'f@ lg%g%s%/rg%s%ctl% g‘ro?n ﬁ%@ ﬁ@@y geféﬁ\%grt I‘Ii] ale backend server

104. S)B&ttae msm:mdy W2ﬂh2a i fitezk uﬂea)nflgaﬁnomicyntfmmr VeHidReM1 120612n may be

nd Q ccess nenory 204. System nmenp
transigied to ﬁ)@ SReseiesa 10g v 3 P%fi?%%?ly O ¥R g smnupwa{lon%bus 113.
not ROM A basic input/output system 208 (BIOS),

COMHASIDS REvENRIPRSbEeskiB 1 th %&oﬁﬂ%n{bﬁ{e? (P%)Si(ﬁ@ﬁﬁf/&r a laptop 107 via

i nformati on between el enments wthin'the serve
a SDPopetwerk h1'as Bxamiptey oft alch ajpetwosk énabrdedthieNinREMt AF6an intranet. The

A W I TEN—

data Syistém agdXtht NDIdNEs 1R, datd @Rtdth Gt dtidgORRORAELh: @hta associated with

Rednond, Washi ngton, an application server 217, such
engingeripg, é‘é‘ﬂorc]@%ﬂf?sa?ﬂalw& h Axieitional defgils TegamimatherSId% server 102 will be

descrgcg:'dtﬂeﬁm w1tf15'<% g%gaqSYSTEI\/S INC. of Santa C ara,

I'i fornia, a integration platform 221 for
integrating preV| ousl y separate systens or
appG. @aﬂlilsira@eseesmplahgcbwﬁenharbﬂlimcemsf(&i thenSIS sefver 102 utilized in an

the fl.eet, of hi cl e 12a-112n. Th
s @ERE e FpafiFin SFinbiStiot 253 ST ebise 109 lshilebA FBrY processiag uni
(CPU)65a Hstehinéfiody 201 andRIyREAIHuONED Aad chipitsude §¥s@an memory 202 to
the qlﬁfl I cation int egratl on section 224, an infor I on

849-atliherystent memopn 202 dnelydes cscadacnrﬂm mernetyi ROM) 206 and random

[ 0 ni.c
sccess o BR0R) IRMMICHIA Caett RA AL OEbHE homgupait gremory (not
showhhﬂlaBiEE‘not Rm@.r A baic pbadduepunssdm BB |(BIGS Yl @sfthinRftthe basic routines
owvmth spect to FIGS, 3-4. |t should be
that %%M‘é&rﬁ%‘t HnfEmation defyson ﬂ%nmwnblnathpeﬁﬂﬁ gerver 40% sych as during

start-8p, s \EHBE P ROMBOBC STRIADR) Pt !
T{)]eSI\/ISD 4|R| s connect to t @Qﬁ&f%ﬁdggg %Ls"g storage device
(MSD) 214 for storing an operating system 216 such as WINDOWS XP, 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 syétems or

applications associated with the sustainment of assets, such as the fleet of vehicles 112a-112n.
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storage controller (not shown) connected to the system
bus 252. The MSD 214 and its associ ated

woaoTwse09 r eadabl e nmedi a, provi de non-vol ati | ePETWISAYPE/044850
for the SDS server 102. Al though the description of
comput er -readabl e nedi a contai ned herein refers to a

s_.stor.age Vi such as a hard disk or RAID
he §B3 Sy S RBTRisHRh 021 abiyiobe st She Byten addestsered. | Fhe SDS pltform
221 ieRidad bn bplicabionTitbSati6e Sstabh 220EaH i - i
. . avail abl eb%qécgi a _tha%‘dc.an be accesseg]fgl;q/llli]attﬁg1 ’%%éra%%.secuon 227, an
inforptiocpuility Ointegrationpsestion 4280 wed op exoatrinamisatiodi ftegsamd section 230.

ncalbali AR 8 e LR SR Bl Baprvgeton wi
respedDid HGSve4,. 102 and networked data systens (FIG 1).

The CPU 210 may store data to and access data from MsD
s transferred to and received fromthe MSD

Zlﬂ. Daé)a [ f .
2 1% shapld by Appreiated dhat thepMSDodis maybe aredupdant gy bingxpensive discs

AT SO, SR HRENSOALSE L ARTERGE B o o
storage wen@bligrupo shownpgommwkl| © heoB&S0bus 32, beThe MSD 214 and its
anal og circuitry, other

T T TR
Alth@%%@ ueribBor 8F cOMputeIRAGIHIR H{etﬁiaoéonE%?ed' IYERLLAL tol fass storage

) server 10_2 operates in a networked environnent, as
deviesheieh as a hetdalisk or RAID grihpgi dwuldlrappeddiaesby thoseskillel in the art that

comiEUTR R 20 b 30 SO e BR e DARGCSSs POV 210,
server 102 may connect to the network 117 via a

NETOCRU DI@h&C empliyt vadibds dperatidasll BsiBsAPHY Bokdde@il below with
at the network interface unit 212 may al so be

th ) a |
refergpicp ¢ Tl 4 19 rrovide and viglizsithesigralppropagatebbatmenstha SBS server 102 and
ysit . [ S ch a
netwbREP URa AL REGD! PTHR: O IO ¥t T s ita from MsD
214. fatmiofragsberped er anderdsbddefromaha MSD r1dtikfougk agad)s&m bus 252. The
8ia an be any avail abl e nedia that can be accessed
CPU?J Ay gg%qr&&ur&w_cowu%yrqypssg%aﬁﬁn}ée,m% ag,gentioned below, the
CPU 2101 {r2hd@fon €8 BRMEE péiad g Rarith ' i
conput er s?rcljr age _?redlga an?ggg)gﬁnigggt | oEfe p180850r> nay be firmware,
hard-wiigtl dogie rmpaliog cirsnity aofberrspadial pumpdsedasuitny| @it dnlyeoribihation thereof.
nonvol atil e, renovabl e and non-renovabl e nedi a
[ LR an A echnol. o f st ora of .
RLEAERE S0 Sy 3F o RATHER N SPsSIRT e n o
netwatitd eatiramhent,ess, shpwag iraFIGOHUlsess 16picadichfiecldhsito remote computing
ut er ]zqtor age media includes, but is not Iimted

Co
devicg VIaRqvoRk SHENTIGRON, Schops W bitigRcle pr ailesel ardaasiwork (LAN). The
sDs bdraght YondebN®' thERERIo¥k § PF RO ﬁ%%ggé }n?ée%;\cgtuﬁﬁ 212. It should be

medl umthat can be used to Store t
appreciafadr thvait the etk fiktetfaceamitd 2ange sise te yilivdietoSBEnace ty ether types of

102, ni cati.on nedia typically enbodies
netw%rgﬁﬁrﬁfﬁ%%}’?ee%%‘ftg YHE™Puct i ons, data structures,

program modul es or other data in a nodul ated data

Si g eehpRipsysenR sea dsithd SM8Y&veF 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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ot her transport nechani sm and includes any information
delivery nedia. The term "nodul ated data signal" neans
wa 2607gaedoot hat has one or nore of its charact ePCTUISE®6/044850
set or changed in such a nmanner as to encode
information in the signal. By way of exanple, and not
[imtation, comunjcation nedia.incl s wred.nmedia
S GoPDRST 3ot SPGB BPIodABE BoNT DS CERREEL Bl Ron-temovable
i | lethod Wihe@h Ut ktoragliof ihformalied sucingd computer
medlagft?%)l%&ﬁ!ec??ggxgpﬂnfg 0 e oﬁ%? p

er wre I'a. Conbi ions of any of the above )
readalslh dnstticadrspdite sirmerhnesiaetogiatrthinadelhs oz ©8ise dafa. Computer storage media

. onput er - r eadabl ia ut er.- r.eadaby. i
includs B ot i o RAVL 01 EBAD heBlieq PR Ak S dpf dnemory, ot
mem&ﬁk @éhn%g?%r bhy HEkf Ble@ivtn Blapekn Bé agidam sedre ed$BSd information and
I htegration platform?221 illustrated in FIG 2 ,
that cacboaatessgd by therBDS berserr42i ve enbodi nent of the
invention. The SDS integration platform 221

accompl i.shes its..goal . applii i ' LN i .
t#é:)f‘?‘g‘&%ﬁﬁu@& YP?{%?Q eﬁ}g)rl]fagllyi 06241500? ug“.%}%i s{se- Tc}ée\?/lfgt)f% itfhctions, data
structdfRp) préglaidfoligled ppbiheatatarin ABAsAsed dath signb suchhes av@irrier wave or
benefit of this approach is that .suﬁ%%ituti ﬂfW «
other 413psROsMPABISIERNG: EFOBIIYY BFOTIIREPR ABYeEY F"B’H%of hnterm “modulated
data s&}g;’rﬁtl" ggﬁsofp si%ﬂ;ﬁ%?trhﬁ Q)gefo? m&BOR i NardbRtibE@sePBr changed in such a
I'mstead of cGnplete redevel opment effort to o
mannee-ak Pl @redd imfopmativot i thEosignalc oMyewkiy oof. eXdeplgDand not limitation,

integration platform221.js net-centrjc . . .
commicagg 1o By BeIaes D BFEIAIHER T SEUER BeREk Of frefadisd comection,
and WithIRQheBY SicBMsEBRBR! RE thfRhQY 12688 oflfRs valedys ahdliedl, Combinations of

Q
seani ess i ntegration, and nmanagenent of support )
any ofesheupbss shvildrboebs dacludedoptithin the serpe, of computer-readable media.

avai lability.. and capability.of s t The
Comiefigplsrorin 8 s ARG rlst e o bR BRI AR PR
i ntegration environment to connect existing systens _
WiHIESE BASIH ilgemite pbhgkatinmbhef hes$ DS dnedragorcplatotna2kdlustrated in
i n nodul ar application_ gateway_ connectors, s as the
FIG. 3 ePore e to #n Rty esmenh o Oy aryoptigy i STk Bgiedon platform
. Is- . aBidd thisratid88£ (METtkdn®%] implementation of
221 ?%%Eﬂ acté}l{le}'soir%lgs3 faiyQ)gséﬁl)ilﬁndustry %ftaalmdard nmessage forr?at S
busineSplenel Appilicetivin-rap@licatipnl mesggeatdntiactsp dbie fmain epefit of this approach
. . Busjness Object Docunent (OAQ S BOD)) to. provi o
s gk PTG Dy ORISR R BB e eplemsicFloR i i application adspter
308 f¥eBi R plitatMANBae Rt cdohplEMrediftRpmeRCERRS Rflre-implement a point-
efficienci'és for supply chain managenent (SCV,
to-poagtcontieetion.on of mai nt enance pl anni ng and schedul i ng,
or other sustainnment-specific analysis activities.
Ty ; i ' 1 e Idf:sytBR rt architect
b SO ERCRA AR 22 1 PRI R sopon it
that pRDidRgasppdit Gyithia demehton provider deisidri-hidedyoseamless integration, and
interferin ith the derlyin tem functionalit -
menagRECE i PR OV APpPOSENCT HOAUES CAa AT, 1ld capability of
=61 enfheds s dbpuahe il MMro®ad Sajghtwsizhd IfRRIVES integration
Supp%?%ﬁ??@%@ure %‘SOA) Wi lﬁ m)dlljl ar argpl [ catig\cl)ln ggt eway s )
environmesictb@ognect existing systems with intelligent programmable business logic contained

in modular application gateway connectors, such as the application adapters 308, 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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and secure, industry-standard formatted nessages. This

provi des a secure, fully integrated, and extensible
wapp7ieend on envi ronnent that may be applied | RCBWE2006/044850

arena requiring configurati onmanaged mai nt enance and

aut omat ed advanced planning for optimzed results.

i | j f,r amewor k . be ext.ended outside of
Healﬁﬂ#’g&n%%glllnégf ?ﬁs@{k& SF%O g]gre&se(%équCf%%%Lﬁup yacl}llam management (SCM),
optirizaticl ofMendinteRingé ipdihnindS bith séRALBng, "6t StGeClustdiment-specific analysis

.constraints that a custonmer may |evy on the

activififst ai nment sol uti on provi der. These constrai nts may
i nclude cost, existing infrastructure, and security.

I j I j . j ration platform

85 TRPA LA Al SR AN PIZARERL ot
softveme padkepetethtaipd sataioromiberse alhilowon gnta@edidE HithQRS uh@erlying system

be conngct gtog ther through the use of a |ightweight
func 1yg _u'fﬁeg Sa%PPilﬁ?atF%%RHf%%? i‘i‘?_!ré)gli*eét GXainganesgage-Qirmted middleware
(MOR/B%_@tS'eM&cé-Qrigﬁt@@%gckii{%%tu!r@ﬁﬁi&j Pt gg%l%%aggxﬁ gaeway connectors,

applications to a romthe i'ntegrate
and seherej inflostryestindtard firegtted messagesct This p2avidel Secines ful§sstegrated, and
exte agj I nt qg}rﬁti onggat e%‘/%gy]%azoz oEer atjve to interface. ) )
Tl AR PREZITRNL A PR 2RPYG I stenn Gpastirieg gonfiguration-
mandged MRiRerPbe hedhiteard 2By &lcsd ﬁ%ning.ttﬁf b@&h{d8d Besults. This application
plurality of applications with the”integration gastevvay
framezpork mgydbeagxtended onisiferaf this aresac The purpasagbSD8 ¢ toduiild a sustainment
4 r.atd vie . ract .an tilize reusabl e business i
solurPhy ORE B0 SRih o hE Wity o FPuPGES HRyricRbuoages sustainment
solutib@providiti tTheseaddnytrainidndyhelnd@EdsEexishihg HiffdstrRGtuREEld LBurity.
227 includes an anomaly tracking and réporting system
310.and .a performance netrics portal 307 for
aé@f—gé%g‘—%g}%ﬁ‘-@%nl U perfornmance data. Both the anonaly
tracki ng and reporting system 310 and the perfornance
efHel SIS RREratiors PatBfR 22§ ChssisR!i DY |sCAbl i
i nt egr at ed %nt o the SDS integ atlﬁoshfgrgﬁg%(ff %@%hgza%ﬂogg%tpmwdes an
extendp ppelivation bis allawingr anpéidaticna ta beeuomabited mgsilresiaough the use of a
: ansaetion, thus allowng for insertion r enpval
ligho kSN ot 4 3m ep AR o Rara B i 400 i Atdo manage the
insertion sreiieveivapot fiplicaicifaasd fom tHeahteaidd S5Hlicbns TG information
i reusabl e busi ness transactions can surface previously
IntegragpR SECHOR £2 radse ingludpean iniggratians gatewayl % gpessting to interface reusable
businBRPhRald ; i le re | ness . ,
usmt. ransact ?d%ﬁ:wg@leai@g%%%ﬂ & ?1?1 %gckgeag)glﬁﬁz_f i0m) adapisps 308 interfacing a
pluralityrod uppléca(idihd Jvith sheoinsgeation Gatesaly SO2 il dniiteligehh@ansaction manager
¢ rt?@abl e business transactions are enabled to extend =
extragt V%1 QREFHNE; VeeXUaEhRg Biiassteusablicoprsigss itapgactipps from the intelligent
transdclibg eaghde@Noihe information utility integration
section 228 includes a single sign-on authentication
modul e 330 operative to manage users of the systemvia
a Additionglly othe Heformation intdgsajion seofiort 22 binchldes ahenomaly tracking and
J: [ Lons. The sin L gn-on nodul e 330
fePOYélﬂg %{@'é‘%{ ggoe ?12(? %‘\?g&{’%nﬂn(ﬁ% H}elltqu pé)ﬁtgi 507t 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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aut henticate a user, and issue rol e-based credentials

for the user to use during an engagenent, such as from
wa 200784309 | ogon through a tinme of | ogout w t hPaT/US2006/044850

maxi mumtime period. Additionally, the information

utility integration section 228 includes a data

consol i dation and, di str.i buti.pn se{)vi ce, 332, an .audi

) ) . di t
more g i IBE2REA, ARIFRSDEy Al BRO LIS, Fgrsagians atp documented
i i b QA2 st Rabeaill RipsdsBRation @Bitke reusable business
m e"ﬁ%?@ﬁ%%@”ﬁ@%q@é?m h):r, the information utility
transactib@giathabtedse ckicnd tedriaivietetbyolagisecurity utilities,
aut hori zation, and encryption service 338 and an off
node connector .340. .Each utility service is connected
t@éﬁﬂ%&i@%@&%tor 308. The security utility
servi ce 338 includes authorization and encryption
Utyipki hioBRatidN iRyt ARk dhisestidit 218 ineludles ui stegle eighfdneauthentication
reusabl e busi nesS transacti ons agai nst pri nmar; . 11
modulee330 apierative epmehagsrusersrd ey SYSCHLYIR B FED @Pﬁl@fﬂa&%e {qgon point for a
.reposi.tory, .The r | utd L VisChsd SpiSeek IPidentify and
the fsFRRopHaigH) GRS SR} Ao oo RIQTLs d Spuides oPidenify
authebfitdtd hYis&ebd e8ué Sole-dpéedoraddndals donmtbetuseh®d vwr durthg an engagement,
| evel s need for_ security and,exp(gfrg[@?)ont r.gg. The. q siod
such sy sfrem R fmgreft laganpihseisbsa (igg by dpthg g7magimum tme petiod.
' t i it RN ¥LEGP22E M@skes a data consolidation and
Addl@?@ﬁ?t {eh\étel Blﬁogmf @%?ﬂh@%g?a |§)§t erconnection of )
distriptiteon @udte/33% panadie sapick 384t 4 mRssaghvaidgtion trpopitars sevice 335, and a
busi ness transactions, and prohihit di f. US f. . oy
systeBy SRPRARON (0 PSS JBREr STTER B ¢ ROy BB R ifopparion utiity
inteePHtHR Mo POS ifludRX AGHAIrAY uRGGEG, Alth6@€ioh Undugbryplios service 338 and
service, to enable the exchange of information, the
an off usdnesmedtoni4. Seachiwiityregyvies écennaeciedy o apphLsipn adaptor 308. The

|.an e simlar.to Busi 0G8as t.i.qa: i7at]
ot ARSI oY WGP PSRRI s, o sworztin
utilitp! BEAQY Herdizeh fetisAdebabinys fransheriine nagainsadpdimary real-time repository

advanced services for the integrated applications d tth'
and/qriasmtiagiergadap4be repoyitery. (s SESPER ShltysenviFg 8yped to encrypt the

Rlf i h i ‘ j eet the varied levels

pon QRN e oind SHEGABSSARe e b pbmO R s
need €%t bty aadpafuirt ¢édryrobf the application. Still further,

the SDS integration platform 221 is also operative to

[ ement an integrated transnissi e L L Vs ice-
t o BE TR TPHAGH PRt dICABr R Buel i FER38 phitiae o service

orieritél ABhiBdedlire ($@ﬁ?,{ﬁ5é@ﬁ1ﬁtqﬁiekdbﬁn¢dﬂioﬁgjf grdvadushnseparité egdlications through
I ntegration section 224 may .include a_ vari et

. Y O
the resablethasigess|tfansastiony, apd @Eﬁh)ﬁ@% direet ypeh xigrngliatediaeqy cqutrolled by the
a m.ssi on pl anni . i A -
o Gan i SRR S S O Sl 0 s o ol
exchaxl%a oﬁg%foﬂnafc&fm:, lcthe businéisglogat samicandayp teat@itelat plogeaenming language
317. Additiona t he licati i.nt egr.at.ion,secti . ;
similzp 4o FijeedORH: SherHionekamesg (R anARBioBBR e SDS integration
platf?ifllﬁ’ %91 techigdle RYPIAABLERNoAMRE €AAvAREbd Rervices for the integrated

mal nt énance managenent” system _ o
applications, thus adding capability to the system via a utility application that leverages the

reusable business transactions when 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.
-10-
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322, and an integrated vehicle health managenent

system 324. The vehicl e heal th nmanagenent system 324
woaymesepni cate with one or nore vehicl es vi aPCAIS2006/044850

vehi cl e conmuni cati ons bus 113 connecting up or

receiving nedia froma vehicle that is plugged into

thg gﬁ@ﬁﬁl%ﬁte r&ég may be retrieved via a direct cable

co e vehicle, or nmay be retrieved via a

renovabl e conputer storage nmedium such as a fl oppy

di Ak, appGbéiioh mddedationr seetiber22A0mbhRhhGudte i Eliety of off-the-shelf and/or
Communi ¢ation I ntegration The communi cation
propyigiaryy pRRlicatonsswich @ 2 missiRcPlaprisg syseBcH2. sesupplyechads management

' j : - ' ications
syste e B b g B el 0 S ATt R0F g state database
317. appdditartallyn thes application idtey@tion nfeblicn L2A[ALILEAL h®bptimized resource
d to End Sustai nnent

lanSer ver . Sﬁ% Busi nesls1 E[_ﬁ
planfipg SeRviEe; Y RFLIGHBURTIGREPRS Tystem 320 samaipirmaned mapdgement system
322, hh@h $80::8RH R hehfth SHRh AU i

configuration- clo ntro 2‘5%%%@&'9 ggteon? 3%%’5 gP g V\e/:\%1 lﬂe I}g:glth management
systede 824 imaydconEh@icate mdthaone o mster edhicles viauthé wehioke communications bus

operational flow. performed in sustainin .
113 &iertyie Wi PhfroBting Befiadrom edebicl fiaf i Plgessd igfp the computer. Data
may ibe! 1éfridvad i aelRRg t 38 ' ngy L '
ya sinmplified ver s?gﬁﬁgfcog{lgu?.ﬁ WR%EH% lgglgid%’gg% ﬁlléa? 88 rbdfieved via a
remoyakle poBIPYIET Gforageemedium sush 351 @ Sloppe diskePEMCIA tardhoubther portable
devidd€ appreciated that the |ogical operations of various
eitbodi nents of the present invention are inplenmented
(1) as a sequence of computer-inplenented acts or
prGomanmivaden Bsegrationi Ng on a conputing system and/ or
(2) as interconnected machine logic circuits or
cifcuit modules within the conputing system The . )
i rFE‘Tee FEREARicaiion dnteerpten sectign eioinclidge pesiaenitsepyicasnaS?2 including
TCP/P® bi®h MBNE i E S : includi
i npl enent | n% the i ﬁ\%‘gﬁ%@%%&v}x&g%‘?@?ﬁg&fdf@?ﬁg&ﬁ%g’gp cné(fludmg a server
appliggtionatichag ai avacomplianicapphicatlogServér.and 4a, and maki ng
up the enbodi nents of the present invention described

NR158 BuihessHldth ERE shafRILPHRLY, @S OPerations,
st It will be

recogni zed byone si<i [ ed’ in the art that these
oRefatringnsiows ttoudiG8 al 1-dsviopestiondlt FlovahomystogGed Bl  sustaining

coﬁi&%&%@{:&gefﬂq%g g'gflig}eg !%2 tg%/\s%{sg@iilli:b?e (gqérrlrt‘)i\.ﬁ%;, eFH@:f,g iifam iljstrative routine or
operatibRale BowWpkFBihedd &Y | abtalignd r&:%%ﬁ%i?ﬁ%%ﬂt%oﬁlg@ d?s§&9 pft:c8{ding to an

. the pr ese_nt | nvent! on ?.S reci clalns se
illustyagive lgribedishant of e BOStier swt FID Zaiis addmplifedvérsion of FIG 4. When

e gERE R0 I A0S bR k1 PSS s e togicn

operatibheQl airioas ebodiictis @I HRGRe Y6 08RO drdingdI PREM e (Bial a sequence of
with vehicle operational data, with qualification of

compt}@lr-glgﬁh:g}e’ntegrp& S\PTt Bfogamt 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

-11-
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and support equi pnment systens. The SDS server 102 does
not limt the systens being integrated to a single
woendme409 source. The SDS integration approacRCT/US2006/044850
docunents the integration contracts for transactions
bet ween t he LSS busi ness systens. For instance the SDS
server. 2 ut il s a nethod of i rati ng evi ously
one. SEIET e B8 it 25, eBic S, Sviedof dpnechricl @omngies may be
impléMertes 99 BbERared &€ WM Ware, R tshBASurERE GO ¥R,
pbusmess process in ar eas oP |n?%rest téa %1 and any combination
therepf witheutsleyiating flom deappitiavdistepesf tihpreSDs iventien asd f2ited within the
HP!I system capability from functional assignnent
dam%ﬁﬁﬁ g%c l){buslness system vi a the desi gned busi ness
contract, negotiated business transacti on between

sy?;hce 8BS sk SNDL Brdcdipntd ioraitbgia® @pliestidndGh- thd rlbgﬁstms sustainment
ws for the substitution of applications should an

SuPP% ﬁLﬁ DatoeHnp SIS MDY eVl | bpddresprethg jaieatationaf nidinanance systems
r tl

R A L R L ———

and ssppdreequapmeantdiystgms.oThe SDSsefver $0Rdde8 Mo LiMmit tl% stems being integrated
ﬁﬁgrati n 404, the SDS server 102 packages andy

to a Shale VPIRY ot Squivee. | T 8PS Bacttieh APRGCA O ATERS thesintegration contracts

for thictid t f

o gL BP0 Bl SR G ODPNRY BE 102 v o

methp‘ihSJlf dntegratingl paéviousiyp ad;}_:msatd: llentasc hpplicatiordat Bhis cepresen® a method to

ations of lnte rated systens utilizing
recodfe” (PBREHE" bhiTst ant forifE L BiiiS afeeshan s efogiithest between
previSedly efepii@ apsicafiomdeTha® JHS REA¥r ofp2t agcd&gﬁers al s capability from
data at operation 408. As an article, raft’, or
functipsgl spignespipyishiasach basingspsystam uia tbﬁpéfrsgnued husihess eontract, negotiated
busm‘é?satg&sg&ﬁﬂaﬁ%tv&éeg Y 1%3 Sael{;) 'S rstefll}O%ﬁ{gi%gl %ﬁ%} ?cﬁ@r%gtr ’Fhls allows for the

nd a nmanu t ra

substitati@gefapptcariehs ﬁioﬁl&ﬁﬁhﬂﬂmcmﬁiﬁﬁhn@v}éﬂhlﬁm (1 VAW
324. Also at operation 410, the SDS server 102
tr nsfers. f It or exceedence data to the mai nt enance

gRREFHonal SownttAb deeiRg i ithy theo pBS ater sk Weointqgrgingischnical data

recelﬁéilr feem 0 &ﬁﬂé&hﬂgt(ﬁ& ?}%@erﬁj %E&frfﬁ'ng 85 HBbREEY nféﬁﬁ d SAt operation
of the vehicle for whictch data waS received to crea

404, glggrSDS)m@qr 10Z packages vpﬂedlarlbuﬂes tednteplacedSBhmenl datn t]irﬁl?h distribution

e ' her avai | abl e w thin uppl i
syste RS DS RO oo 2o Totul APty SagpiPer102 imsca
and digriagehe ttedhﬁ@M daysd Sﬁé S tholeaiplithtidhis AF tlfépﬁf 4t@systems utilizing

417, the SDS server 102 determ nes an opti nmal sc eoy
one Otrdn‘ibté reRbietisinggs, kanspetionsy  Thet S sprveminap dtlaoesndﬁrcaedmplay of the
BbAN A 8. The SDS server 102 may al so, at
OperaOpera @%ﬁéﬁg§h&§g§%chronously determ ne whether a
trained resource is available to performthe work
orAhem artielet dweraft, ar Néhiglermmptpmm.’rrmsﬁ}bﬁ oean opdratidsDShere usage occurs,

the SRS S L0 el erseh a4 Oy ¥ ahpepration O v the integrated
vehlcﬁphéallﬂlzrﬁaﬂag@m&ﬁtaﬁsféhﬁ(MM? BRA.M 2168l of SQHESE 4P, ARLISHE server 102

service 31
transfers fault or exceedence data to 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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Once performance of the workorder is conpleted, the

SDS server 102 records the work perforned at operation
wa2don06&509 he performance netrics portal 307, aggragai06844850

netrics data associated with sustaining the fleet, and

cal cul ates one or nore key performance indicators

(I ri dat a | ected. The KPIs

ha el 3P BoRfll 31 7ehic, $55 SRt 82 ifiriiuss by ablimplsschedule to
perfarar therwd DrdeyiatifcoRENAE FRMAES blanhing Gkriddd3 12 PPhL SB@ server 102

anomal i es detected via one or nore of ‘the integrate

may &{3e¢ drRPeEAtion 2P adsyaehrangusiyndstermine whethent 4 traingd Tesomh:e is available to

f a Ok t Pls f

perfCFINE SIOHE RedeD i 1 Wl MRkl Shfnta® “h it dthuagay atso plan
a milsorf forveme &€ dndre vahick tvéd thel misiba plnaingeystean3 Iazsaﬁdﬁepumlze the plan

data syE&em 114. Here the netrics data or KPls are

theoptimized resoureeplanlpg seryice At ai nabi | i ty, and

performance trends related to the fleet and its

as ﬂgy%aﬁggb f I

ag BeperkipRa R USRE SRk e MRS, 1 B NCITRL 17 Fecords the work
perfcramed kﬁé(ﬂpelaltlomt%rw@pthct @brfomanceommcxl pouaed S, hggﬂégﬁt@s metrics data

L neerin erati at nnector 1 where the
assoffigh VEBL s(RBE B Ul e FROURE Phe o5 Moy kst Barammance indicators
(KPIE)WBise&hﬁl BPSn&aEY dhtalllcbRAAIAR KPR ﬁav%fbéeﬁﬁgrevmusly identified by a
|nte&rated appl i cations or systems via a ce

custosarh dhe SRS S\?éVelr 363 ma’}’(ﬂlscaasb’ndﬁomduelyet;e@kand repbiieorSi®malies detected
. on.in fromone or nore
via 05“2 él\rllg%re]ng e%éa\‘sf‘g‘g% ¢ %’ié’R?m@ e%ft he users, and

i ssues a roIe based credential for each user to be
usNdxtdatr opegationud2T, hesSDS st el RGwarle bt r(f&éd)%r the KPIs for
he integrated systens. A user's role is assigne y
eng“}eﬁflgg AR g lén%}ldpgﬁ‘féb@ke dThe dalasmay bedfpewarred iq@nogxternal data
S stehhﬁlch%%@étﬁg S 1§ A Hdrf¢ | ?(F{I? %ga(?rﬂg’}
y board pr es}ent ation tﬁatﬂegﬁl &nl@%%tg%b and pr vEd ko reliability,
mamtﬁelmbﬁitmrmldmpbnnarmrtrmﬁe related oo thel foeehnd @tf assets. The SDS server 102

may 43 FRL BBt "B LRep To Tt Pigat el feedback at other
operaﬁ)ﬂQCK}‘on&f)l Pasted WakkderlghiRBEinSBPSAGERNt &%ﬁé&&’ PQthe?d the business
this invention. The fleet nmanagenent systemb5

Procass raSpgs a sust ai nnment data system (SDS) 502. The SDS
is a network-centric systemof-systenmssupport
arghhb@gt n) r tegration
bet ween dl?g ? g‘% eﬁtategyglt\!l{e?nl%;g%{%?%tg ?rorllgfg’g% gés Uy oft e integrated
applicatioosrat systdngs ¥ih @atentralnagieritativeogaes allldf tsofstendeThe SDS server
not.ed t hat . here nafter the sustai ge tnt data system
q

102 1eeiYss lonon (RGISSBRM NGB RIOK BSes deenifies R aufientisajes the users, and
issues’ B&oRBasaE ErBEN 2D O @&Hnﬁ&t ® H@ﬁ U(ﬁlrﬂlgpa{ hé:efi‘t E%Z@h 2%ssing one or

such as integrated vehicle heal th nmanagenent
more pf ith i@ipgrated sraisatse Aeuser’ 500lb js assigeed by thinmaegaisenand persisted across
t 504 d. techni cal
all Sy?r%ﬁ%g é&nlli_\ ﬁ% Hj,gd%tegrat a(psyn%?ns tie' 1nid a %ﬂlgle managlement gasilgoard presentation

that displays KPIs and provides 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

-13-
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FIGs 5a-5c illustrate a service oriented architecture

SOA 505 inplenentation of the SDS network 502 of FIG
wa.200/e480A 505, in FIG 5a, includes a busi neBeTIUAY®E/044850

506, a gateway |layer 507, and an application |ayer

508. The business | ayer 506 includes |ogical

suppd{f SRle SR P B RERR G Bhlesiny G om bebythenti et sptemoRpplications 504
in oded tdlaufohthte %ﬂb&ﬂnaﬁ@@lﬂéﬁt pRICEQD IDSRNEE rbet Wed that 6herelnafter the

i ntegrated systens occurs via the business |ayer
susta{marit Aafey SYSé@Q a(l§D§) bimdl thes¥D§ metwarkt rensed unﬂ&rc:han@ably The SDS

w538 T SRR 48, RS REEET 908 A, mansgemens

504apmainEiancd ﬁfaﬁ'ﬁerﬂeﬁf 504 iR o m@ﬁaééﬁieﬂ@%hct B%mmghmanagement 5044,
subsystens. For a nore detailed explanation of

and tehpicabilaia manasement 90de. reference is nade to U S.
Patent Application Serial Nunber 11/343,137, filed
5@@ l%gﬂlus?tpaggzet a%@ig%e%ﬁ@ﬁﬁ@ 'a%%hﬁ‘e t;[r%es X‘ R?%%Efeg% {aggn of the SDS

netwakA02vdfiRIG 2 o’ﬂlmaSCDAl 50§i mdfIGs Gb,smslh&emsa lQisﬂehﬁlal?étSS%?ﬁ $ateway layer
t ens 509 and Bl 510 to the

5 er 50 such as sgg
07, &Bﬁl o AR SALOL A pphit Resigss layesr SUpincluden logical subsystems or
Btk Glel r y
co R S Bt 3y Pty PRI oGS Rlome AL 509 and B1
510. tlﬂysaplp:tqrmaummm@:b@maen\xha intbgragdtsgstays baclrs Via thdbudinkss layer 506
business |ayer 506 use

i, Rl L RS S S L oSO, M Rt busvess

trans@piohs aad tép[’es%ﬁ’t)é@ by Set "BEYméSS sr%Sawl%H rc@hétftﬁ(teoj common format for
formats each of | ch associated with one of it

comrayHeation: peswsen (the gebsastemer dEor aumpieptesaidgs bxldanatlonsof the reusable
d
sl R B R o PGS HBRE ok b B8 Eho 7. e

Janudrp 30J2006énsteuggendik A.ne system as illustrated in
Fi gure 5C, described herein. The gateway 514 converts
tLlljjdataflowb ween t he | ogi cal . subsystem Bl and
t ea%%?Wacya]taW Jnelyges; ey Sy uch @S &8 W@X%af\ﬂéﬂlaﬁsléﬁ 514, which

comn&P B el stibssRHR1 o AEShUs S 12506506k *a é}%té s Al 509.and BI 510 to

dlfferent ormats, to commuhi cate vv|t
the appliegsioas Qﬂqdlegaplelwayolsﬂayea:omﬁersudl rasss@gmsudnsom 515 and B3 517

reorel o OB, I R T 00 R0 e Bl w3 517
via thdegsewaf Sed., 16 QhRoed heStvadd thaeae &%ﬁﬁe@ﬁ MyRE 506 &Y a WBfrfnon format
thefollovvlnasactlons translatin reformatting,

defm?fL B¥ the grestpgennbs £ iHawaven ghe ppplidation Jayer 30%may @quie,a plurality of
formaﬁ?'@ﬂ]:ﬁ"o?a&/hﬁ zgsé%gjétg@ Svift? Q)klécw I {ﬁﬁ@%%%%gsﬁeglgt Ptgvé words, multiple

appl1cation route usi
apph@ﬂilﬁns may wgh thelsemg apeway and\2uppoet (B2 sdne fogidal $Ltbay§em The supporting
xi bl e changes to the application |ayer 508 w
aPPh‘?ﬁ“HP?rﬁ‘ie t&%‘éﬂf&g@ e FRel ¥GE PR thesSyBigTe s éb@tratAéldm Fl&blﬁ%lﬁc described
hereigletai |l s regarding facilitating changes to the
application | ayer 508 will be described below wth

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

-14-
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respect to FIG 5b. FIG 5b illustrates the SOA 505

when a change to the application B3 517 occurs. Wen
woOheo7aegHod cat i on B3 517 is replaced by a new PCT/US2006/044850

application B3 522, a new gateway B2 520 is al so

generated to convert the conmunication format to and
stance, .t he new

oo S50 B3 Y0 L B oS b A AR tab e o or more of
the folldsing tactiars! tr&ﬂsYating,Ltféfbrﬁﬁttidgﬁreﬁﬁ’éégﬁg, ailtdrhoa for mat
used by the new application B3. Simflarly, vvhgn t he

neﬂ{b@gpl i cati on B3 produces a result, the new gateway
B2 vEtiem of iiGy 2 pommpunignsiop frose theepplicationeA 61 Srtathe application

B3 537 ' : . i catjons. ... .

can dg&rﬂg%{g‘c%sgg%%&? 06? ﬁgﬁﬁ éﬁ Ina%?%gaﬁggkgpﬁﬂgﬁgsfacﬂuate flexible
changgsstbeie afplisytidrelager 08 veiel R¢tinabclanpawoARPbisHRks Bfer 506. Additional
d stgch as t he new B3, inplenenting. a newaiqat eyvag, such .
etatlssregpra! inting changes 4¢ M gpnliverioveliyeral@aill be deseeibed below with
resptdp1eL. 67 Bl . FIG 5c illustrates the SOA 505"

accordi ng to anot her enbodi nent of the present

i nvention. A logical subsystem such as the | ogical

s ubKy Sbalusblates 1ie $OAI0N whema shapedo dppdpiptiestic@B V1 hbsturs. When

i LR R R

st em Bl )
%n & new gateviay B2 520 is also

genetalk®l @Nnke@ theofsmBidiRatioh formWheY $de86H 8P Bhévcaga%i'eﬁiohsm 522. For
. hediated by a gateway, such as gateways 514a- ic.
instangey, the ReMegdieeaseR? cpavesisttho mepsegp fromethe lgzieatisobliysneB1 517, such as

ek S C . program.pr.odugts Qr .
the ‘conp tg(?g’_ftéa%lagi eatrresg?uusr?g t%ég@%‘giaﬁ)g IE%WBUEKET SF’E)‘éalﬂé’rré”hen the new
applitaionsBG paidnéas gy @silt,abé new carnfiy BY ednvers GRYESM Ik presented in the
hi.c The above specification, exanples and data

Vv bes . €

form 6?8\916 redmessagn Weh ayessagp S nApplisatiensean freaeplasad, atout affecting
th 0 hgy s TRP Stk Jnventi,on. g r ef ar.e,
n (%/\vh%iﬁju.eg]tjﬁeﬁisnvent@ i ggﬂeﬁgégge%nmgggcar %‘gdi{bfp Hz{lgorn Ut s the new B3,
impleraentingsa spe cgatéveaye rmucliavethe siewt Bas and kittatlddg ithe tBe gdtbway to the
Subs\/é/i[l IB ecogni ze that the invention can be practiced

XHth dification within the spirit and scope of the

cl ai ns. REPRESENTI NG BUSI NESS TRANSACTI ONS Techni cal

FITdGd JcONMbiratee iy STRNLS0SNVRBERE BEBRGHRE! ¥mbEAidteRP of Ghe present
representin busi ness transacti ons and, nore

inveniigns i Sulogicply sulisystame suehy amther deical cubsyistyr &1 6, may use a single
. T di st.ens, for verityin
ool BG4S G0 s e L Wl e ok Oy o wo o
combismtiky rafuapplip4a2k, fudhuss ld&ss%%tmh&@%s SioRLER! whdtdDkachafpplication is
sen

.he. spoofed (a counterfeit
medwﬁed 8{1) a gatewa§, succ:h as gateways 514a-514c.
Thus, the present invention is presently embodied as methods, systems, computer
program products or computer 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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wi thout a nmechanismto validate its forn) wthout

validation. Previously, hard coded rules that perform
weoabi7dasioon becone a mmi nt enance and accuracy PETWS2006/044850

Thi s probl em al so becones one of scale as the nunber

of BODs used in an enterprise or industry grows into

t he hundr ed RERRESBNITNG BUS[NESS ARANSAGTIONSOD

technol ogy to el ectroni ta change (EDI) Iike
transactions. [003] Songret?ﬁﬂ\?éirﬁ'ieﬁ# systems use a
r RI0Q$ 1 TR ﬁre"s&ﬁtm\%érﬁb%e&ﬂallﬁ‘%lﬁté k) Qéﬁes%h ulxg‘\f)ﬂéi]ﬁess transactions and,

i ncl udi ng” an [ist”at a gross
more papoglpdnriplates tivhetbods worfigiatiorss coupsenmnditde dieditog and systems
ese. conventi onal

for el B R R BRI s R seRrP e MRGHTS) der 1o new

versions of intelligent tgRRsRRLA Messages (I TMs), but
not at runtine or for ITMtranslations between
vEI02] ofAsbusiness ebiash\doguinerta(BRR} tcansbeabpmfeth (mawpunterfeit BOD sent

iR 1 A 0L BT RS Pt e e
perforfﬁewmdaﬁﬁrt e me wohaidfen e S, acERE X, B¢ Mﬁmgg-ﬁecomes one of
types of Text Editing ?ool s. These

ég VWORD are all
scale gsdhe nwgberf BQOBs Herd @WQ@%@@E@@EY@W@ inso dagyhundreds and more

with tly‘aﬁaz)lhgé#s&ﬂg)F B (L]i] ‘caecfﬁi;?g gﬁ stéléét Rid c[a? i ?Ar&leangéﬁiﬂﬁ i‘]lkie {rans actions.
E[él)éb aSenStarvageorsml systaﬁs W&:}:dﬁosﬂdrﬁlﬂ%@cﬁfems& a 8itdle structure

includiE, QA 15 IO 1Al & GERANGSD L BE RRRIPETY iegMbebriented but it does mot
handleS WRPQEdr2% BYd tHenRBRAKR: to?oll.’,@])'gn QP& cbﬁve?ﬁlgﬁﬁ HAGems support the

manage the | TN, twese tool s "do not support
tfanSP@fmi@g frgme aldeiita nayy mrsiomagf cla;blhgclantszprrspomlmsages (ITMs), but not at

rotinffE KRSy QPR obGRRh 18 5oh IS et S5 stsedo notsuppor
anmte@%cralﬁe@adl idalk hoh ofibBkigR 08 T_ﬁé&s' types of

XML- based Graphical Editing tools. ese tools do not

sﬁ?Bﬂ)brEoram%t@%‘?ead@Xﬁﬁdﬁ@éﬁo Bty as mySBﬁp POSEIDRN, and MICROSOFT
f the IT
OFFICH Wﬁlgﬁsalré b Q%ée::s gg’l%élg %ﬁ titngltgcﬁ\év \I\T/%’ISS é Ced] E,o s gcﬂl Rt Sélgport a storage

but

method@h@PYIhd?Cﬁlﬁpﬁi@ﬂ;e I (SROXHbTT flﬂﬁF(blﬂE t\ﬁ‘lﬂaﬁ? veﬁtﬁdn%ﬁﬁ@ﬂaﬁ but not at
M. Validation tools,

. Vi f
runtimg, Syt A6 E%S&?%g%awg 8t Qe ek, M&%R@é@FTW@QESS and FOXPRO
are all $HRBOF HathtiBe E’t%}a{g@%él@ ?A%oﬁéﬂ%%gﬁéltda%ager tQEﬁn%k%? médyPbe supported

new versi ons of the | , but not at runtine
by the ybews toplsri oltss s storecindamags, the I INROSIESE t&@s)RﬁZEuSAEE;port a integrated

es of versioning tools.
edltmg?zﬁﬂléﬁ %Eﬁé’smﬁg %ﬁﬂfﬁﬁ?ﬁ é}/?ﬁhtl nme component that
afob@ymddaﬁoﬂaﬁ )@QLtHa@étN@Eameﬁ BekdR efuckehs 1 3aNs SPTNEYOSEIDON,
so _do not a for the transposition fromolder fo

MICR%W%J &EEEESWQR%@@ MisROSEHE] VIO el all dypes tofi &M Libased Graphical
Editing ol aﬂféﬁ@&)%fsdddqﬁ&dsubﬁo& Q%tor&%l'i‘ﬁétﬁgdc}lggyad’fi}rleeysssl’lppoﬁ the transposition

from older to new versions of the ITMs, but not at runtime. Similarly, XMLValidators such as
XMLSPY, POSEIDON, MICROSOFT OFFICE WORD, and MICROSOFT VISIO are all types
of XML Validation tools. These tools do not support a storage methodology. They support the

validation or transposition from older to new versions of the ITMs, but not at runtime. Also,
Versioning Tools such as CVS, MICROSOFT SOURCESAFE, and IBM CLEARCASE are all

types of versioning tools. These tools do not supply a runtime component that allows for ITM
23-
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af orenmenti oned and ot her deficiencies and
i nadequaci es. Brief Description of the Draw ngs [007]
w6 h@7/084303 a schematic diagramillustrating aspetTius2mb/o44850
translatzoﬂgeﬁe\f\&%éﬁeger&pﬁsr. atl“hg}g Egvdor IIQ&%RN @?qh@ ﬂ'ﬁhgli) Sitiofl kﬂo@ﬁ older to new
cunent veritication by relational reposi
versions BODMARMsr chi t ecture utilized in an ill ustrat ive
enbodi ment_of the invention 08] FI.G 2 il]Jystrates
4000kt Dccordingly hereniit et amédér%ffs innqewrmth?. Bt tanaddress the
I d Rad vention; [009] FIG 3
aforembélt}ldd%?rag% g'}sh%ga e nfé? ?Ié g'fa ¢ grcrf]egf a BODVRR and
gat eway pl atform accordi ng to an illustrative
enbodi ment of th rhe[“feg# mn [)p&lg]m@vﬁ‘ 4 illustrates
an operati onal I nrepres ntlng busi ness

t{0ETIS ATGI dnss acgnhéﬁmﬁ@ d@ram illulsunatﬂgaaspeetsemﬂoadnmntked operating
of thelnventlon 1] FIG 5. illustrates a displ
environypent; andq bysipesy | q&mcL wasms verficagign put rehptiopal éﬁl&sitf”a’r {BODVRR)

archite@afetfiz88 id & @ﬂ tbdié%%ﬁb?%ﬁf(e@t ngﬁgxgl V&fn;0f the

I nventi on; l'ustrate a bl ock
clO(mjr G0 1Humatas|ac@tm comatteatclatecturd éatan M $0HYyed in an illustrative

i npl epented hy an SDS integration platformaccording
embOd%@thF{}@tl?Wlé% enbodi ments of the invention. Detail ed

[Pogar iFG an 11[1Qt¥§r13s As sdRafakit kasorbil 6f lhyBOPWER and gateway platform

enbodi ments of the present invention provide nethods
accordmgst,o enllustratine quirodimeniof theridvensioput er - r eadabl e nedi uns

es busi ness S t.h .
B0 RG Bohf g SuCapPlibaR " Hol: SPld SHCropsstentng business
transacBi6APIGRBRM I NG ﬂrlnwmag% thBbdifehrafah@aventiedr eof , and in
whi ch are shown of |IIustrat|onseC|f|c

é%ﬂd.ﬁ%@nﬁéllwra@émswy utitiged fqr| \fl@rgmgatlp% and output of a repository
accordﬁngf? | ze {rﬁtl ﬁb%uﬁ&ﬁ%#ﬂ?ﬂnvé}ftﬁﬁr afiTbodi ments nmay be

ructura anges iy be nmade without

depr tHIGg ’Sa-dm iflherasp i rblockadchgmno pé aofertibeeoieresd ntchitecture (SOA)

I nvention. e.follown etail ed, descrj tlonis
lmplenaqﬁl&dehsraél, ST intGepion alforion ScEordife o HisEe. Sigheiments of the
inventibhe scope of the present invention is defined by the

appended clains and their equivalents. [014] Referring

now to the drawi ngs, in which |ike nunerals represent

i ke elenments through eral .figures, aspects of

the present inventi on Pf‘d‘e?ﬁy Sﬂlpﬂg'frat i ve operating

q0V3] oy RRbcrivell | byl edoeve, besibodinGNESS 1thd @resknt Ni@vention provide
methoésmslygt\émmg,g cgﬂffg%irjasﬁsélng nalfldr %orlngltlt%?-gé?ia‘ttﬂg mediums for representing business
transactions. 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 specific
embodiments or examples. These illustrative embodiments may be combined, other embodiments
may be utilized, and structural changes may be made without departing from the spirit and scope
of the present invention. The following 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.

[014] 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 1-3 and the following discussion are intended to
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-24-provide a brief, general description of a suitable
conputing environnent in which the enbodi nents of the
wonvEvesson may be i npl enented. Wil e the i nvenPCoOWSM06/044850
ida€ 2 d68& | Redral NadsBEp@sN ) &bRX topbu@roaram nodyl es . .
ProVhat - exec el cs'onf’unc?’uT o!‘h W thl%atc%‘%é‘%bgr %&V’éﬂ‘i‘m‘ﬁ"gt " which  the
embodirents tof shecinventiparmaynbd implementedr Wadlkegaté &fventitO®al be described in the

Killed in the art wll recognize that the invention
senerdlipnieRE of CUORAR BIASHICS ity CURS: P raNRAHOE B ROBIOS program that
execute§ 68 PBIsORA Y 8&rvel utéPCRBEAKiled iﬂrtfi’@mg)él?gé%%ﬁ% that the invention

i ncl ude routines, prograhs, conponents,
may alse be dmplersnted g combiantion/witls other ptogran mrodsles.hat perform

p j cul ar tasks or inpl.enment rticul ar abstract data
PGheL Cxirul(eprostimsBookE | alds reigingt.. pmerams, components, data
struch D288 | Gth& tyBad of RBuétiNeS thatOpbritRM i&ﬁl@:cfdaglfﬁa WnbfRment particular

ot her conputer system configurationhs, inc
abstra¢{lath typed Noweaves, thesgl skillpddodbs ert veillsippresijate that the invention may be

pec B S PR S BA Su P TR S AR cvpmitiroceson

systemisnendiérsprocds36r-bave@ Nior Opré@YmMabR BnBiAe! | 888rduks, minicomputers,
. distributed conputing environnments where tasks are

mainfrggie comppgrh pnd tediks- &héé@‘@@tlﬂ@ gy \plsods nracticed iredistribiied computing
. i ' r i.a distributed..

cnviokERYlcfe GRETAY S8 AOPDELIRE ol LG 68 et e

commimicdtiohh neteak. alnda rdiswibitedresmpitigd efvASMNEAY | 188ram| AibBlles may be

ects of the invention may be inplenented as a
locate‘fs’(?ﬂ’&ilf E’Fa]rﬁ’é‘cré@gfe BepRyStRREefleyicst-em or as an article
16BN Uk : .
T AP BB 8aniion fha§ YR BHp Bnchlea BBl oy, compuing
systempay abhan aticlomfunanfatuoe ageh asedicmputadadgremiproduct onpathmirter-readable
. system and encodi ng a ¢ ut er, program of i nstructions
mediugy, Lrg\% e%"a%R“ﬁ‘a Bro @f%ﬁ‘%‘g it e@g 2 §HEPYEhHQrase 1?9?‘5)‘@ rtgfdable by a

compudr Q¥siein BRY eAbdiind8 @niPubRddasath §f Miaticiiths¥of ¥xbdifing a computer
readabl e by a conputing system and encodi ng a con‘putgr

procesgy 'gb«? SPFIBHLCY PrOgTait Pioghe mat alendec apiapgeated sigpaltamra carrier readable by

T var | other features.as.well as

s con Bl 055 Run R e L R B SPIRERRRT 15ber B o computer
proceswi THesb endppasesndthér feaugesr Badiélngs allvanbiged, obhioNicAskacterize the present
. det aiL d descritpti on and a_review of the associated )
mventigpail E% appayant| iroty adisping REHie foflowing dataileddeseriptiontandrp review of
the assbSiai@d ASIWAHEEr Program that organi zes a col l ection of

Busi ness | ect Docunents (BODs) by the taxonony of

t[AE7 v eib smbndinrentiof thehpriesems lvevention xea BaRpuithipgogparn ghadrganizes a

roviges for.,th roval C bet ween t hose
collectgcif 8ines® OHiS ARRi RO By s EROGmyiRg tesogsbe ed nouns tha
ak BOB. TAG ploSravie t | I Jel t -
e ?e%:ri ption ofpt %rea B?]%),VQ({erS]efB ﬁg{r%g%twrba%{m g? gtg hﬁghg%% tiﬁg§ehleequest1ng 2
standarg 3 @Dy Hetsearsh op dlep ¢amplety HQIR ngmofantldheruerd or thel newinnip addition to the

descri;%fi?fl r?aftq‘.m: %@29%%2%?%%?%:@@%%& st tabelg tg %teastérlgd a}nbaI x(/)a?‘iety of formats
including xml, uml, and other binary formatted data in a blob format. This program also allows

for the verification of a BOD in an application against the certified format in the BOD repository.
[018] Referring now to a schematic diagram illustrating aspects of a networked operating

environment 100 and business object document verification by relational repository (BODVRR)

architecture 102 utilized in an illustrative embodiment of the invention, will be described. As

shown in FIGURE 1, the networked environment 100 includes sustainment data systems (SDS)
-25-
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for the verification of a BOD in an application
against the certified format in the BOD repository.
wpQdBlckederring now to a schematic diagram  PCT/US2006/044850

i trat rag) i i
12480 R AR AT P 104, s
114. Aendthodctatr represbytingbusinessiabnsaetions; dredting(BaAMBEhe those representations,

architecture 102 utilized in an illustrative
and foér?égb‘}“ﬁ{!‘ﬁta fPIPFRSSIG 0k (hsgriranggotiony,an qae oF inpg computers linked by a
co O e AR P RGN G Binetibh guay include both
point togroirsand agwodncapdctivityaiflbotewirelessaand pirdd tadsoRgs.

(@I% wor kstation 104, d.a inter 114. A nethod

£ 919 ST SBrring pueemmet Tl ntukles ine. orcFsie icognuters, a computer
netwofkaAAEHyBGarll NOI € afi @ R BGAAS 803, OMfterndiDy HO 'Bcﬁzvﬁngpgbm @0fled into the

processi ng of those transactions on one or
followérgngsnurpanents; ivivaa-igchine mtarface CEMIb hES, comate edit,odeldts capability (CED)
' rated. This.c i.cations .connectio
115, st S8 BB T R e G R et B VRR 102 s
includey abeintblo prokesss famsl vilidegod QapM9IYV &N 1905, Th&kaging and export
nor e

operating environment 100 includes one or
Capab@ghb%&, SeSioning yihizanstation oapability d 2R egrsommtimeocbmpmnentor performing

a0 Splaay I [y, st 102 is _divided
vahdaﬁé}x?gl 3? he % IBlcév]\I/l5 ﬁgﬁgolr%o e %ﬁs E‘%ﬁ‘%&% P ﬁ’gn}’nffqg?agg’c god control
envirofudbht) fot iffelligert atagspordédntradig| (BIEs) aa@ dbMsi AMdiiokh) detdif, regarding the

rch, .sort, report capabilit SSR) 122, and graphic
BOD\ﬁgﬁ&@WHggﬁéeﬁ?n %@E\VF@% rfﬂ@‘:%‘]os(%Gi %rcl udes assenbl e,
PIO2OF SBhe fpMeMin At | LRHEAR2 A 5, - '
p[;ck]; [ neg %ﬁd ~exgo?(?{ Crg%g 1?ef?i {?i %}!a!f%, (t%//cgs}%}oggl r?éldar?gsmess process
methodelags DG srggestiph BOD ayproal pravess. BORVRR staapimmfeniatibofin an external

oo BB HBS SshE oo FTNRE 8 i ot sprova
roces§,NBafANGE Rhmb O¥erb Ndrehduird 4abl iR REP Ahd a6BBIafRACE i
P and | TMs. Argdi t?onal det aziﬁ%as rggardi nal t he BO%@F%%}%S%E technical

contenypf fhe Ol Jtip iserseh. etriswelndrmanaggraent of stoF¢davergion cO@@illed BODs in
e ARG W0 PGS e 05 ol B BRRIAO b hrtice i

appropajafe ecadity peaaision (BORVRRskar The natbaRfat dréfionbfam XML schema for
nal relational_ database for nmanagenent purposes.

] t
validatigy ogapolpegdna g BRI YRBs [ & b drateeti i eelovaitem sending BODs.
AdditiOi NG ERE set&PELAb Py m’avyﬁﬂﬁ’e t%rloﬁf’éJ&nl‘fé?l? @Jﬂthllﬂ %}%g&ﬂ? i11)(:):41ta fields or

~ the associ ated storage of the technical conten
Binaryd®a. The search, retrieval and managenent of stored

v i ontroll ed B ' h i | dat abase
[ MR R N N ——

inexpehslye Qfs3€ R MIHNs R BR 4oty REUTHYBOBVRIE 3091 (eBnddifed to a CPU
dat abase. The automated creation of an XM. schema for

througly 41 masa stopreeroE RSt (npledhamme or hewBEDVFIR BODVRRHS?2 and its associated
conm S50 e8RS SR DR BE> 0 2R B compur
readablel tibdin coh@irBOMDekXih aefetlods nks BloRpe YebREAsuch as a hard disk or RAID
array, it should be appreciated by those skilled in the art that computer-readable media can be any
available media that can be accessed by the CPU.

[022] The CPU may employ various operations, discussed in more detail below with
reference to FIG. 5 to provide and utilize the signals propagated between the BODVRR 102 and

the SDS systems 112 (FIG. 1). The CPU may store data to and access data from BODVRR 102.
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[021] It should be appreciated that the BODVRR 102 nay
be a redundant array of inexpensive discs (RAID)
weyet7@dfor storing data. The BODVRR 102 i S CORQEMIS2m6/044850

the ) T AR Ay 34 AP U 18 AR b, e

CPU, @oaqiifien to beifghl genamatipaspops pitigeenmable \ppdatsor,emay dedfreware, hard-
Al though the description of comnputerreadabl e nedia
wired logioe BRHREICIHHEY, AUICE PRSPl PRIDAStHEHEIEY OF APECUARIPRLON therepf.
h ' . . ' ' :
I8 i, iRt i, s B BRI g
a networlidaorcpoinbéo point awvirdrmtene asediownt mFIGah g bagied ednnections to

by the CPU. [022] The CPU nmay enpl oy var.i qus

remoteo%)éqp‘ﬂtling @ylc% wa pou o P?]ln]‘TBI.i et&fgﬁcagx%/m%@?lsw% f‘iLFh_ as an Intranet, or a

local 48] QEGNAE CFL%N‘S' Grhe BODRRR 1168 A cHiidet 8 thd BetWBI0alis a network
propagat e et'ween t he BODVRR 102 and the SDS systens

interfaddl Anit.FIIGshald b ppiEBiatedethatsthe retwerkainteofacm dnib aeaysalso be utilized to
data,.from BODVRR 102.. - 26- The CPU be a

connedt Z%S'ilhﬁﬁ BeY ‘ggéeg" @%ﬁfﬁﬂ Emofs m@g@%‘%@ﬁ hermore as
nen4] ORAnpatiANsystdhe ubhas ithe B VRRN 0L OtyBRIIY icludes at least some
gener al - pur pose progranmabl e processor, nay be )

form of icpppaiier-readabld madiae Compiiter, reagrbleonediacen be pyy availgble media that can

e s RSEISTORHABRERCIFE b oy B OB R A7 kLG aer aca

media iY@ dolfise bhapBERWRR:d M2diapad abesunivationgikiiar ked or
point to point environnent, as shown in FI

: 1, [
| (98 L o ot toragasmedia rectdes wﬁt&mnﬁgn%&ae& r%li?l'agagvle and non-
ool Pl 15k Bt SO e Bl B0 Rimaron sch

compuldiZeadapledastnedons, dath seuctetesprigraimamedulet evartheridatae r@eroputer storage

unit. 1t should be appreciated. t hat e.network. .
media s oot SURTALTHEED (G KON btk g veb et HBHaBEe drives, fash memory
other RERBEy fe¥RRIoHS ol Wikdt SnaiemIBARLE RAURBY IR oRVthE @8Fired information
[024]7 A conmputing system such as the BODVRR 102,
and thatygan balatgesseddiyibesenial sesesstlOdone f or m of

c tger-readahl e dia. . [..Le I 18 C .
R 0 A3 AL 2B 0L T s, s
structuBéDYhErd@ Znodiles\ayothér @xa b enoduldled 0hitalsigiial idham, a carrier wave or
conput er -r eadabl e nedia m ght conpri se conputer «
other wansperganerbamsmaAnd iedndrsmnyainfosmatien delivery sfiaco Fpy fesm “modulated
data si%hgl"arg geadéi%udl I %n% ol Adrk Bf @@%h?x%@t\éﬁgﬂg's!ete or changed in such a
enovabl e and nonrenovabl e nmedia 1 nplenented 1 n any
manneedsh ol encodee tformlatigy ihothessignalge Byf wiayf of emdrhpla, sod mot limitation,
as, conputer .readabl.e instructions, .data structures,. .
comm GG M QLtes P GCBRIB A SO HIER deth PEgiedatired comection,

and wirQessUERa s asiaolR@t, RF, Thir@€d! &d JAEVwithlSK nflidiay @SomBinations of any
collection of disk drives, flash nenory, other nenory

of thetaboie elhaodg alsp _b&riyclpqlddewithig_dhg weansaf eomputss-reasiabilet media. Computer-
readabgél g{eﬁiét%%n%?oz)er rggq{?grtg rﬁ%ﬂn?ur%eraﬂ}g grtaﬁlaﬁro&%?, be accessed

[027] FIG. 2 illustrates a data content architecture for an ITM 107 utilized in an

illustrative embodiment of the invention. An ITC is a business transaction contract to exchange
data between two applications in a service-oriented architecture, importing data from outside of
the system of systems (SOS) SOA and exporting from the SOS SOA. This contract will establish

the following characteristics:

e definition of data being exchanged;
27-
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[026] Communi cation nedia typically enbodies
conput er-readabl e instructions, data structures,
wonogreasmopodul es or other data in a nodul at ed 8aTAS2006/044850

si gnal such as carr er wave or other transport
* asatonsFeauieed( any information delivery nedia.

ns a signal that
* Eﬁgcéﬁ%@é?ﬁ'ﬂgﬁﬁ ﬁ%@b%ra erlgqarﬁcs set gr changed

o iilitefibiédiata bUBNEE praxssding eMoadsl benéf: agd i on in the
signal. By way of exanple, and not limtation,
* SeRin pmwocbmreq@m@(enmpmgsmlwbalrftbmt@awﬁh as a
t wor k C r S
m%ﬁalgg%rﬁmg t@lcg F{(.? é tg'ﬁ I%S/llﬁ?lr%z?lr egﬁld ngatgrh%n%%{ SLS%?! on an ITC

betweed tHi| @SHoRBgk@ms| CatbiviEbé ﬁipﬁes@ﬁte@iby bukintdserabaen data formatted as
shoul d al so be included within the scope of

XML—%Wde damea@aw@nﬁ%dr@sa@@ﬁﬂeg@r2%&a@méssmsactwawonstramts 202
(e.g. I’lw égnggcit )Ie éSSeS Y g@g&?&- C%mlg ?ﬁuoﬁ}eol[r'f%éh may also
includd Thinhibh létrbf—hzlﬁﬂmgnlogh: Idplpll&ttromslp\mfle ndxoetisivast toothet bhemmon error

invention. An | TCis a busjness t ntract
handling,logice Aath Yers\aing 39d (RBEAPSIIRG T %ﬁﬂ f@%@@yﬁl{ﬁg contains ITC and ITM
{ I
documS NS SRR FBNERRERRL Lhne THAb PR A v thange approver
identifiextpmr ™Mb, UniffedtMed<S0g [8auage{UMIclowenaims, aud deployment information.
lfglgl ish the follow ng characteristics: definition
This is e B¥%%y exchanged; -27- translations required

I(\;BMQ UB3E HefiniiBY STORY GITE) @A$ the€ auM aflat( hﬁns’f)@ﬁ@tlt separates business
ssage Version); internediate business ocessin

informatiory adntendrfedmtechaindl insplomentatjorpprst swsing i piery The ITM contains

flags f :sfréglﬁrxt&xdotgi;u%saer{d ILZ%V?IJJ C(%‘HIIO? ﬁ‘% ipﬁowﬁc%%} og&%l%?}érocedsa%ng to encrypt an

ITM of &loghe basRetia o fegduldlonyeiongtiandesurposesTIT sjaab@Bransfers of data

[
exccedhi AR HTE S0 LA T Hod CAGHEETS 50U gL o6 € extenal refernces 10

4, business transaction
data Stg%%s rg(?ﬂr;@ﬂ Igg% ?10%9. | TM contracts), and SOS SCA
t[t)a(Dl]s ddG. Gnillestrases dactiniang diaggaro ¢ mBODX&R'ENﬁ@tEWypIatform 300
| so i nglude com error - handl| i ng i .
sccordGigipiapalivaLp SEPPILE Bt he POy [Tid Gk Goptizpieopnd scenarios ae

loadedhﬁﬁ%é BODHYRRCI028din gQi'e%l@ﬁrh&ﬁ A lba{cﬁﬁ?ﬁfl\a/?lobhﬁrha an SDS interface
rules. The BODVRR 1072 contains | TC and

displayi@dGnEnt Nextothe nonloulated:or dlas I'gvs and BFYferontsects atsamrfento a gateway

302 oY R BSRBE SRS IR PP et om e T

contraét@ e AardppHeatdAd 1dgpboMEE e IfIMsDﬁﬁ&hIAG?I trahblla®r 367 and a BOD converter
sel f-docunenting. [029] The definition of an I TC and
304. the ITMthat transports it separates business

[031] Text Editors such as XMLSPY, POSEIDON, and MICROSOFT OFFICE WORD
are types of Text Editing tools. Unlike the BODVRR, they do not support a storage methodology.

They support the transposition from older to new versions of the ITMs, but not at runtime as
BODVRR does. Similarly, ORACLE, MICROSOFT ACCESS, FOXPRO, etc., are all types of
Database storage tools. While BODVRR uses a relational database technology, which is
supported by the above tools, to store and manage the ITMs, these tools do not support an
integrated editing and logical transposition of business objects as BODVRR does.
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i nformati on content fromtechnical inplenentation and
routing information. The | TM contains flags for
Weetmr(%lsm Pr ot ection and Export Control that pPOViIUS2006/044850

R CaBienfh T 5P aPBRETEN, MCRbRrTo bBfice woRD,

MICRJ)SWWHVEH@S eld, a&%f Al ?33% SFaK R EHAee A ?hlksleﬁm' NGBls. Unlike the
size of a single curment through the use o

BODVRR, ehayado noéﬁep;@mto@@omee mﬁwdglque Jdhey suppodrthe frangppgition from older

o nef Neran, TVt ot HORERNES GARERSHRL méﬁ&a'BOSEDON

MICROKOESt G)PFIOZESe WORWIMRDROSOFTWISIGN%EU | g all THfes JfTRML Validation
contracts, and scenari os are | oaded into the BODVRR

tools. 1Uz11mmen@0w,o@nﬁrﬁo nathpperdi sigragaymetbedalogy. o They support the
SDS interf
vl BASHAER S LAYl e AL I S vt i Ao OV,

MICROBOPTS WIR ERBAFE) BB MICLEARCASE, glegare ﬂbwbﬁbkvhrswmng tools Unlike
redefi ned | TM nessages, are exchanged, based_on the
the BADXRBofhey demot sypplp siitiag FppoRest tg\a Josvseler T tFapglations between

v, 139, 6 a0 8 99 Lol RRRGANES S ions of e s

Embodﬂrﬁi@Sﬂ:'ﬂle(}fﬂs% WoRRXian eletyomstsatef the esapakiditics ragdt ocdreome all the
Un] i ke_t he BODVRR 3 t hey do not ggﬁgort a storage
shortcopaings, Al Py sAtions ﬁ%la? Ipipgtate b’é‘& tion from ol der

H%D%VFI@ I$ hlﬁﬁ&a@:ﬁ dnh spérztli@)al tﬂ&v B0H pkformBd '1HBr senting business
does. Simlarly, OFT ACCE

transadzmxpmcmdmg to aame ﬂémsltratly@@nh@ﬁhmxt apladlee snmnag@ Wlsins readmg the

T T R e —
variou§ RAMIGIntNE bTHe, prédtas envieBRds aROIMpImEUEP Ot asaid sequence of computer

integrated editing and | ogical transposition of
implementecheasts %] BOSEAM s MROPYRAUGBES, 0N28- FOrIPYLing jsyptem and/or (2) as

1ntercw&?§%ﬁ%%gpé g @li:tls Eé?r\lé %t%%l vs?ifué(m %\%ggtmg system. The

implerféagtivnc & aEdiatten@f't dolice. dejrandie oh ethBORVRRmandeeyeqidrements of the

compiag PSR, PR B HBEnEg s el e TUPER opeffps iltustated in
FIG. 4b Uhd ﬂﬁkm%t &f:tHQ teh%dmﬁ%’é 48 gﬁ!sé’nt 1?1@(41&%8?( deSBEH Q@&n are referred to

, etc. ar e
varlously/ple s»pcrauoﬂs«LstMurdladqvms,ta@tsl & qumlqsk ét wiﬂebest@mgnnedtbry@e skilled in

ort met hodol o sSu
the ant e PR, RaRRBRERT IR R 8%t PR 2R Brborin sofoware
in flrnﬁi(laré N8 shddill.p el 1taliloglid;l Rhd ey cmﬁlﬁatlﬁ/sﬁereM @Rm@-_d%watmg from
OURCESAFE M CLEARCASE, etc., are all_ types

g
the spmé asd snopn gt he PresentuRYFIten @ EcEebVkin the él)aﬂa%sqli &rth herein.
ftb%&l Th ﬁ&fag&ﬁalcﬁmom%eé%ﬁétatr%ge& anEU WiMe the BODVRR 102
an 1 O ween versi o o not all ow

deterniifés bidiness ansd ospbngbility. olNeat de bpémt1meW04,etl$| BODWHRR 102 specifies

the 1 TMs
services associated with the responsibility. At operation 405 the BODVRR 102 designs ITMs for

services. Then at operation 407, the BODVRR 102 determines ITM stewardship or ownership.
The operational flow 400 then continues to operation 410.

[035] At operation 410 the BODVRR 102 identifies senders and receivers associated
with a business transaction. Then at operation 412, the BODVRR 102 models data to be
exchange. At operation 414 the BODVRR 102 performs an enterprise search and a gap analysis at

operation 417. Next, at operation 420 the BODVRR 102 generates a detailed ITM design.
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Enbodi ments of the present invention denonstrate the
capabilities and overcone all the shortcom ngs of
woamr@atioonal systens in an integrated fashi onPCT@83]06/044850

Th5%1e ghemetiong 2vitr meaB TRE Mk Bomemetts Beon i, o Bl B gperation 424
the BO]bVRﬁt [® UMErmSHROdhE®mBE a Abatidn8l IRUARE 0P RBtanh@B (NGSE) RGt has been

di scussion of the routines presented herein, it
made. sﬁﬁwl Qpebailoaplpﬂem”é)ﬂefhem leqntinuee to ogenation dgé mdierd FEMsfare tested and

certlfle\f/iﬁ{)hous gggrg gég, eﬁﬁiﬁg 1e§ %ﬁ?}&%rét?%?%met g&)DVRR 102

obtamsam\;f XVIL RfieR SHoR B il bt (S ardystiblisiees @i BTN QNGpekativg 4325 TRBITM is now
nd/ or (2) as interconnected nmachi ne Ioglc circuits or

ready f@r Eut@mnsmmdue@onttOEHRRhH MonsiUiTiCs gnusy be eaviewrdeand approved by the
apphcaﬁféﬁfugtge%rgmhgxtéh fPQ)ﬁénB’F {éﬂ;g El},?gr\]/\(l)l 158 u?&f) ﬁlrﬁg&%ctﬁﬂ ok hr?clude:d in the

productitR ki@t i ng the i nventi on. ACCOI‘dI ngI Y, the I ogl cal
€[Egratl ons illustrated in EFIG 4, and neki ng

Bdi et ilistretee prdésplart SOMvsiized rfory é(éeé’fmgaéaplﬁéraé’idnompm of a
repos1t§fef aJcSId?ﬁéﬁf%ﬁ glrug%g\%;]eiﬁ% ﬁ)tpcﬁ’r tﬁ% éﬂ{ér;feé%lg L :ng gﬁ’sgxgzlyo?%) illustrates
input Bddd E@dﬁmmidriahtyaﬁ(n tdh ateateheSBDIOpe$1m11adysthesdhsplay $0@lincludes other

devi ces, acts a dul es
access &abysy Wg}a@s tl}enseplicg ﬁ%g?(gl L ﬁh(gnjg% be gpprﬁ g‘g}gt §P gxilggpy 500 is utilized to
load BP@H'&& oﬁﬁﬁle%hﬁﬁﬂ@'mtB@ﬁVﬁi@ i@?goﬂﬁ‘oﬁmytmﬁill@\ﬁ’e@lfsioﬁgreportmg, and
the spirit and scope of the present invention as
releaser @drI‘Cea.ndvm\h thmoughefunétinnakrodast thdtqetsist pemeaibsion f@erieY heall functions
£ th %%onal fl ow 400 begi ns at operation 402 where the
ol the 102 determ nes busi ness need responsibility.

Ne38] athePODIRFONVAA 0 expiers BN Lkesprrbe ﬁT@ &nd ITM for use by an
services associated with the responsibility.

externg patesforo progosn th @eHunbREIVD B efesitifigsan asoYasy ITC (e.g. the Validation
capablﬁg{ e‘Fk:&n&lﬁg%JBT%f a%ewar Sta'dﬁlnr(x)létg%s V\t}wlée Pig s%%%?ﬁ“ B%s that are transmitted
betweedppttdtiongl The bWHﬂéBQldgiI@imsG@mﬁed RytithSant Id“(?()qurﬁhpmtﬂé& two different
At t 410.th ODV
versioncpletbe 4 MHE b Wa) GRS G ZER ORTIE BBp fElEe of 2 new version.
And ﬁéﬁ‘}?{% g\hﬂ gpro{r RENhAtinRRREA %eﬁl herd € n%q;yﬁ?cé&?act between two
nodel s data to be exchange. At operation 414
differeBODMRRNY 02 apdT € andszeanratns etepdird eroe awsq:)hnsrthafawglh pe returned to the
g SItS at operation 417. Next, at operation 420 the
sen m%@}\?%ﬁ B2 generates a detailed | TM desi gn. -29-[036]
@39]091'@1@5 %a-5¢ 28 ustidie ama%&& bBh SR80 tikpldmiddked by an SDS

t at operation 424 the BODVRR 102 determ nes
integragioatMetform agpordingafo jthistrptive embedimenis qirthe igvepeyy). (TagtSOA 500, in

Fic. e80T TP FAOR) 2304 BRI s0. o

businebediber S0 ingladativgical 42ystehs, hodbles ot esthpdriead.of Ahch integrated system
operatjon 430 the BODVRR 102 qhtains I TM XM. nessage
of systemiss Juch aalqediel sy §iems AdmlY and 81 ik é%hygﬁ@rcgmravma%@n between the

integrat@Esystdtis ScclfWia the business layer 502 utilizing reusable business transactions such

as a message 508.

[040] The gateway layer 504 includes gateways, such as gateways A2 512 and B2 514,
which connect a logical subsystem of the business layer 502 with one or more applications of the
application layer 505 such as applications A3 515 and B3 517. For instance the logical subsystem

B1 510 is connected to the application B3 517 via the gateway 514. The gateway 514 regulates
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comﬁfﬁ?a%gé?o %{1@ %m '@?eép%@cétﬁ%l I%'? 'esl;l’h‘gg GCOI" 1llmcaé]88rh'0m the application

A3 515116 HezgmlitatonB2 i Ngs ioupsdt Sia allilﬂbmmlid@blllay@f 52 ﬂﬁ'@@@i thergateways A2
accaording to an illustrative enmhodi ment of th

and BY {x Eanilitats. fleppille ghanges yio she) applicatien daves S0P prith mnemﬂ% changes to the
busme%?léﬁr?&ﬁts' @cﬁhbrﬁa‘l’ élg&ﬁs t&hafd ‘gﬁﬁag’ggatﬁ%}{aﬁ'é%&ﬁ qgés X}E;Hfé:gﬁon layer 505

U—i

I'nc
will besleadrifed balovwo@ith rés’peah@EI@l ibe appr eci ated that the

i.spl 50 sut|I BOD data outside . o

[Qifl ?ﬁiG ﬂgél ﬂilelgg % arqhangenigthe ap@wg%m 517 occurs.

When Pﬁpagsg)llbeﬁﬁp ]?‘%?gfs fsltlﬁgl%@edogy é I&V %.E?lléa-{l%tmr%g new gateway B2 520 is

ona t persist perm ssion categori
also geabtatddt.ﬂou‘tgldals cofnnivmécaBODUREN fro8he Tibw appiiddRBn B32522. dfor instance,
ubset of - the | TM f or, use

t ted |
the ne PRI, FRAIA S SeDHRAS Toptslpe Fa o iierh SOES i e form of a

messag®@ehal B ﬁ@ss%b%(ﬂ’l%doe' d-Eﬁvér‘éd % tlfer}ﬁ:\x)/%gﬂi@gﬁdrp@3 Slmllarly, when the
capability. Additionally, the BODVRR adm nisters

new amdrcgtlmn |Br3gpmfdu¢esm; reshlit ther gew r@twmthéctranehamercformats repackages,

he busi C_Aass ed wth
andior et R 808 o be Erabehld 8 Tt RET ofE B8] Bicestap Y fesable busines
transadtibly] mcﬁtﬁtﬁis RADéeEshedd, hatoledecths wiehiepdl SDStshetem of systems,
rel ease of a new version. And BODVRR wi || provide the

by selectingp paviappliciioncsuch ay teingw i3 ampleineaiing p a8V g8emagetich as the new
o, oY IS O SESSLO00 DR T MSARUALS

S[ELTall rEjGa}Spllllmﬂates nhe FOA9FOF| acCord beg- tﬁcanlotHetJ meédlmeﬁt of the present
e RS 30 S DL I e RS Rt 1 5101
may re%méoag'anﬁﬂ 18 Bfnpbhéntiif féﬁieh%ﬂ usﬁ%ea §Q§lm5a%9hcdtﬁn%l/1€ﬁm% SOA 500".

I ncl udes a bu3|ness I yer 502 l'ayer
Howe\andham@@ kooperieoh maaymo lffoﬁnplﬁnentbdl susmgsasccbralylaatuﬁoaf apphcatlons

e 3 0 TRl 5Bl 9PN AL B TR F S BERE R, b, st 3

gatewsSHBS¥s5e45 Al 507 and Bl 510. Physical communication
bet ween the integrated systens occurs via the business
|[892r Bop. theinresephsvertipsiaisipsessuidy gabadied am supghadsngystems, computer

progeofi {303 & ERIORGTAGMe 080, HESR QYL Ehrand ton ppresening »
businevdtranactionnect a | ogi cal subsystem of the business
02 with one qr nore app tions, of th
a@%ﬁ cHis BRve %RPQ&IC%%“’ SERAPSS H%Ap%t% BV Idsriscomplefs desgrigtion of the
manufffure hhd ubD6f the %&ﬁg&@tﬁm dl@ﬂl'v&"i’tﬁons l’ﬁ?ﬁé@ﬁl &hbotferts of the
connected to the application B3 517 via the gat eway
inventi®4an hmada vathayt departing guonathe spirit and scope of the invention, the invention

resides in the claims hereinafter appended.
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- 30- communi cation to and fromthe application B3 517.
Thus, conmmuni cation fromthe application A3 515 to the
wappl7icead on B3 517 is routed via the busi nessPCagse006/044850

502 through the gateways A2 and B2 to facilitate

fl exi bl e changes to the application |ayer 505 with

1-hé nal 'S to the business [ayer 502. Additional
W&?%ﬁél@?%i ng facilitating changes to the

application | ayer 505 will be described below with

respect1to FAGonphaterifdlkindntdd i | if® at SPonfi ion-

500" when_ a charI1rg)El to_&'tﬁhe applﬁngtggﬁiggy%%fag{llgégcﬁﬁs. nfiguration
contiplledagspis, the grethodiconpris®es17 is repl aced by a new

application B3 522, a new gateway B2 520 is al so

gener at e c B ion . to and from.the .
new appl | géa?llngng %&Dﬁg% 8@?&1%%%@&&? hsgaﬁlg\?v ‘a’él? &iaipble business
trans@2ions awsicattet withahataghigsa fleepaf kageswhasl/ Phctiddal @4fabilities of the
soyrce data in the formof a nessage such as the
PreviQUSlY SeRaTap Aysteme defineddydhe rasatie budingsa pppsastienson B3.
Simlarly, when the new application B3 produces a
resul t, reb1Ging® e@ﬁ&&%iﬁa%@s&ﬁmﬂ Flsleasrt BhOATR G the fleet;
repackages, and/or filters the result to be presen ed "
in the formof a defined nessage or reusabl e business
t r ansacinfegratingspididetatfieo aestemer toquiranpingssed, Wi t hout
affecting the overall SDS system of systens, by

sel ect i . A I on uch,as.t new B3

oot oot A ARRLER R o R Bl B B ape

attaching the new gateway to a nessagi ng or

appl i canstellingdagtistribufing 3hidFdaa toTheior Inisé applRatiénseore¥plurality of

500", .a.ccorilli ng to glnot heé g}gb,odi ment of the present
systemg fjging gt leastong of the repsable dusinessiransastionsgi cal

subsystem such as the | ogical subsystem Bl 510', nay

resi de ;s a FdigkBo AR futdil BRALAG, USI Ng 2

single application within the SOA 500". "However, the

singl e conponent may al so be inplenmented using a

conbi ndEFBNNSfoPaIFHPRT dith gagardingcthe 26 ledst ong yehickt inoresponse to the

: =517 re each application is nediated by a
Vehlcge;{tyegnvé%”ﬁ’fﬂac B gat eways 514a-514c. [043] Thus, the

present invention is presently enbodi ed as net hods,

syst enssvalmetingiérek deperoguiagnmimenmts nesds 06 el &ast one vehicle to create
awor:kea{fa,bl e medi uns encodi ng conput er prograns for

epP@senting a business transaction. [044] The above

speci fication, exanples and data provide a conplete

descri pletepmirthg Whethdguk agd MagaRB e H3El &l woe grder; and

conmposition of the invention. Since many enbodi nents

of the d"envent,i on can bhe made wi thout departing from
t he spidefrmgHee sxonsanadschadule taperprm fhe work ordevent i on
resides in the clains hereinafter appended. -31-VWHAT

I'S CLAIZVED I1%e method of claim 2, further comprising determining whether a trained

resource is available to perform the work order.

4. The method of claim 2, further comprising receiving performance of the

work order and recording the work performed.

5. The method of claim 2, further comprising tracking and reporting one or

more anomalies detectable via one or more of the plurality of systems.

-16-
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1. A conputer-inplenmented nmethod for sustaining a
fleet of configurationcontrolled assets, the nethod
woanprocsiong: integrating a plurality of previ oB6TAS2006/044850
separate systens with reusabl e busi ness transactions
associated wth nmanaging a fleet of assets wherein
functiopal capabiliti of ,the. previously separate
systensgare ??%@838§§?H%2r&$§%ﬁ%@ﬂﬂﬂﬂ ess
transactions; receiving operational data associ ated
W th atadp@smtin® irtras 98ta RbodiNed Witk Shistaihp @K AddtNmdsai d
data per custoner requirenents; packagi ng and
distributing said data to the plurality of systens;
and i ns¢deulating epsPranererkey merfagmanse dndigatarst @Pdnebaged on the metrics
' ' ] . Lt ystens

data gitglfﬁ%lte?%elr%ﬁweggg P %genltggl(;&f f?‘itdrtgeﬂ}l é ﬁés(%%}l%r? busi ness
transactions. 2. The nethod of claim11, further
conpri s¥.ng: Tiecmethodgf dpim 61 fusther chaipgisinggar di ng t he at
| east one vehicle in response to the vehicle being in

operatipn; eval yati ng an eterm nin in apce .
needs o rYVﬁrgmagt A{Ialg%%%nﬁﬁ)g tﬁ%me&qlﬁ ({la(gg Q?gﬁt ﬁgﬂ g%rq;ggmeermg system
anal RIsARId fesMBhEL ¥heti Ng whether parts are available to

fulfill the work order; and determ ning an opti nal

schedule to performthe work order. 3. The nethod of

cl ai m 2anafyzinghdhe compicssidalg @et EPis nfongreliabiliter maintainability, and

j r ' i l.abl o performthe work

perfo%@%é&%%gd??%ée{&?@tth%g@éé%n glalltgia%e , further conprising

recei ving performnce of the work order and recording

the wor& perTlermetiod bf cldine 7 fiattheccondprisingt m 2, further

conprising tracking and reporting one or nore

anomal i gs_det ectabl e vi a e or re of the pluralit

of syst@ﬁg?rﬁlnf@tg@as?h@enﬁf ﬂﬁd“’&fr{‘r’gl ‘gitamo? the KRy, for log¥stical system
analy@RMAAIfSIdBEck; a8@r egating netrics data associated with

sustaining the fleet; and cal cul ating one or nore key

performance indicators (KPIs) based on the nmetrics o
dat a coimabiEingd thhemeiriest Wetekmrs Kl foterogistiead ksliabiligy, logistical
. &1 r ' I I o
main AT and ogi NG T AR rupeThda d e T e
data or the KPIs for engineering system
9. The method of claim 1, further comprising managing users of the plurality

of previously separate systems via a central authoritative logon for the plurality of systems.

10. The method of claim 9, wherein managing users via the central

authoritative logon comprises:
receiving logon inputs from one or more users;
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.

11. The method of claim 1, wherein the plurality of systems comprise at least

two of a vehicle mission planning system, a supply chain management system, a training

-17-
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anal ysis and feedback; and analyzing the netrics data

or KPIs for reliability, maintainability, and
woeodoeamnce trends related to the fleet and i PET/US2006/044850

assets. 8. The nethod of claim?7, further conprising:

forwarding at | east one of the netrics data or the
KPls for |ogistical system analysis . and feedback; and _
mandgeieyl SR ha Vﬁth?? 8%335&%1{ 108 St?%l t3hgse, | g pRYmigY resource planning
servit&|d @bhdiEd] Youbli@AioRs s fddm B DiREDABE hih) f syst d ap i

1 ogistical )pperf or rrangsgét rends rel at ec?ﬁlt%en?%e i %né’tanan%n ntegrated
vehigle Beadihgpanagement Bygemet hod of claim 1, further

conpri sing managi ng users of the plurality of

previ ousj y sgp i ne._via a central . . .

aut hori tat i vg ?cirﬁ%{gﬁltefsréﬁlﬁ%ﬁgn}p/qdurﬁsf:% & siptegratiog fo, plurality  of
applidhidnsghb oghtah compish@, wherei n managi ng users via the

central authoritative | ogon conprises: receiving |ogon

inputs fromone or nore users; identifying and
aut hent ¥ APHGUPT MIPAGFS OPEIFHVE stoumegage it dnssetinad and removal of
LRI i bR G sed during a user
PP 1sess?on accesstkll‘ﬁg onlgﬁgaphg?fgﬁg’ the plurality of
systems. 11. The method of claim1l, wherein the
pl ur al i anyingfgrationt gatewayooperatbe tatinteefasd réuasblebusiness transactions and

ehi.cl e m.ssi.on planning system a supply chain
thep%ﬁﬂgggﬁ@ﬂhcgg}%qsern a training -17-managenent system a
vehicl e configuration state database, an optin zed
r esour ashefirande AGplieikivh G@aptets LREHAikAtheIHRL1iIGf aPPBcations with the
. system a maintenance nmanagenent system and an
ntegratpn grisVay: adhi cl e heal th management system 12. A
comput er-i npl enented systemfor integrating a
pl ur al iV RRPIh&aki rising: an
_integrat ilgn %ﬂaggﬁs ngogl?gﬁaégle ?%ya%ﬁé%g@‘{éﬁg e?(t]rgcgrafllgé%smu reusable
businggsdranemtivas. of applications to and fromthe plurality
of applications; an integration gateway operative to
i nterface reysabl e buysines ransacti ons and {he o
pl ur al ia]t%y of "R FER icﬁf’ﬁ@; 1520 FCWBPréS‘%%ﬁP‘inS%tSF%h(’n authentication
modudsiegraive tbnt erfacing the plurality of applications
with the integration gateway; and

manage users of the system via a central authoritative logon point for the plurality

of applications;
identify and authenticate a user; and

issue role-based credentials for the user to use during an engagement comprising a

time from logon through a time of logout with a maximum time period.

14.  The system of claim 12, wherein the reusable business transactions utilize

previously latent features in one or more of the plurality of applications.

15.  The system of claim 12, wherein the reusable business transactions are
documented in XML and wherein storage and representation of the reusable business

transactions are enabled to extend to alternative technologies.
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an intelligent transacti on manager extract operative

to extract and install reusabl e business transactions.
waQ20070ae&0gyst em of claim 12, further conprisi NBC&US2006/044850

singl e sign-on authentication nodul e operative to:

manage users of the systemvia a central authoritative

| ogon point for the plurality_ of applicatins; )
i dent i fAP- and'hguBYHR | elarcering ﬁ%e@l%}i‘ﬁdc‘?@@&%nﬂf die Epe¥Riipn module

operativ€ 46 ety $hd QlushflE BiRfiless BrahSrioH" hrﬂﬁ zﬁﬁeﬁd}gﬁt‘éﬁ Efational database
conprising a time fromlogon through a tine ogout

against 4t fleaat orexaf mpminhdaryrecabtineadpositdry diteerustimt ertradt of thei rapository.
12, wherein the reusabl e busi ness transactions utilize

previ o y l.atent fe r.es. | e or nore of the, . .

D1 o a1y of Thegapteret ST 1t el BBiag, Spyeletajngepstion business
logic\Wae{Ridpelallfe foeusabl e business transactions are

docunmented in XM. and wherein storage and

representation of the reusabl e business transactions

are endbstediaten sexyigergriersed prchiterie (20AEChnol ogi es.

-18-16. The systemof claim 12, further conprising an

encr ypt.j.on: i ; erl t.he::

pusi o TR ARER Tt HEylbRu¥ Rebne BPIFAIAS MiBueh the rensable
busind& tedmesctioagandst at | east one of a primary real-tine

repository or a runtine extract of the repository. 17.

The syst of .claim12, further conprisi system

!t egr BRL s e of pisgmel iErigrasopered i e sen

instantiate a service-oriented architecture (SOA);

permt gt ergRNYSeil Sitlam 1, Bt Spata®RPRI igdpfement modular advanced
appl i cations thfough the reusabl e busi ness

servigas ges et ploradity @f @pplicsbipns, ttherpineaddings eapsbilisy t@ thegpystem via a utility
] r t.r ol . ] e o
o R RO LD 8 SR Eond el SRS Rl captity
beyordlsdsticbapsiliiyasshd applicsikonpl ural ity of applications,
therein adding capability to the systemvia a utility

application that |everages the_reusabl e busines )
t ransact) sﬁ*ﬁh@ﬁ‘teé“ @Ss‘g%}ﬁ’ellgnggg@r CRFFABYE ite ymh an integrated

ron

transBdshi 88 &g@&w fof é’alpﬁfre thesARRE E@hbRbuskss TS &seMo an audit
of claim 12, further operative to iInplenment an

log. i ntegrated transni ssion test capability to capture
transmtted reusabl e busi ness transactions into an
audi t 20

A computer program product comprising a computer-readable medium
having control logic stored therein for causing a computer to sustaining a fleet of configuration-
controlled assets, the control logic comprising computer-readable program code for causing the

computer to:

integrate a plurality of previously separate systems with reusable business

transactions associated with managing a fleet of assets;
receive operational data associated with at least one vehicle of the fleet;
integrate the operational data per customer requirements;

package and distribute the operational data to the plurality of systems; and
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| og. 20. A conputer program product conprising a
conput er -r eadabl e nmedi um havi ng control | ogic stored
wOher7@e#s0p or causi ng a conputer to sustai ni ng BCTIUS2106/044850

of configurationcontrolled assets, the control |ogic

conpri sing comput er -readabl e program code for causing

the co r, t03: 4 t it f previously .

separ a?@ H%{/f Satn'gncéls%ﬁ'thﬁeg P%u‘g%ﬁgﬁ‘@“gﬁ g Ifujﬁ etg)sglfer gﬁ JIUE a@ﬁﬁcatmns of the
pluradisysoftsysten utiliing ableagiong ofitHelreghblebusias®ttiinsdcgi6Rd. Ve

operational data.associated wth at | east one vehicle

of the fleet; integrate the operational data per .

custo l'req‘ﬁis}’%ﬁ@ PiSusRHHnG @ Heel o veligkes.the s ystank eomprising:

operational data to the plurality of systens; and

- 19-1 ns{ BlukalRPSf AbplhidakiBH QSSBQﬁte@R%ﬂﬂﬂeolﬁi addftleflt bPa HEEt of mobile

or nore applications of the plurality of systens
platfemist i zi ng at | east one of the reusabl e business

transactions. 21. A systemfor sustaining a fleet of

vehi cl e h temc rising:, a urality of | .

appl i caatsPlcl)l%aél %§g%§f0§} 8@%@%81%@ ﬁgﬁ‘é@c@n@ﬁ?‘}{@?‘fl Yith) ageppective one
of thepluradioy bappliadtionsamd a plurality of | ogical

subsystens, each of which associated with a respective

one of th pll,urality of applications; and a plurality

of gat alitya oF gtewipsc ivaelh riie #thicho ganusetst jgge of the plurality of

i ' ; j ' . ' ne ;of th
appBlethFlq Yoot ORIG EF ISl & 10ERA bR i onl O she data flow
betwédnghe hiprtlicetéonstangd tlepgbsystdmons and t he subsystens. 22.

The system of claim 21, wherein the plurality of the

| ogi cal,,subsyst e utiljze conmmon f ormat, defi ned by

a set df nes gsé'g.enigf Cf,&“ﬂ@ﬁhg’ﬁe‘%’r the lpcalify plythe logicak subsystems
utilizo b copiionl fofimatldeBndER P61 &P AREIaSENY: I Ntegrating a

plurality of nodul es associated with the managenent of

a fleet_of nobile platfornms; and creating a

pr edet edni netmsgioddpr sustaining 8 fleerof yehigles e meghod comprising:

plurality of the nodules to communicate with each

ot her. ; : i . j

| ur g 17y SafE ARy O mE el ubdcialt A Bt Binagcment g @ fleet of

mObi&EIﬂ&é}Emmndsyst em nai ntenance management system

supply chain

creating a predetermined set of messages for allowing the plurality of the modules

to communicate with each other.

24.  The method of claim 23, wherein the plurality of the modules are
integrated vehicle health management system, maintenance management system, supply chain

management, training management system, and resource optimization scheduler.

25.  The method of claim 23, further comprising the step of monitoring the

performance of the plurality of separate systems.

26.  The method of claim 23, further comprising the step of monitoring the

anomalies of the plurality of separate systems.
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managenent, traini ng managenent system and resource

optim zation scheduler. 25. The nethod of claim 23,
woéuod7hvessogonpri sing the step of nonitoring thePCT/US2006/044850

performance of the plurality of separate systens. 26.

The nethod of claim 23, further conprising the step of

nmoni torjing the an lies of th lurality of separate .

syst e_ns?f- 2oL mesg ofeklniy 2 f?‘Hﬂ'ﬁF Gomgriding rt}_ﬂfhég’PS of analyzing the
anonfaPEPEf (b Bﬁm§m§ oB} teésys?eaﬁ' gl iEliBg a38QBhéfALGH, the

plurality of Separate systens and providing a

recomrendati on. 28. A nethod for nmanagi ng the

i nsertidh antl methed/ fdr radnaging\the isestioneqnd ramevalcofgireviously separate

appli.cat.i o that. have, been integrated with one ..
cdomf Bontili B ey 12} hER “Eisamrry S5 Bloiepfeid igOfe comprising;
extended application interface to connect the domain

appl i catdnbigrit@@etiiendedripplitaliondnfrided RVEineRehétiongin applications
tfo interface reusable transactions with the donmain

toge@‘fﬁpl i cations; operating a transaction manager to
extract and install the reusable transacti ons; and

dommi n Bt i paner, SFanalh RRRRES e A8 yith the domain

appliegimmser configured to interface the new domain
application to the extended application interface. 29.

The nmet hod of c|aimZ28 wherein configuri.n ext ended .

app! | cotiegHed BRI BaGtsde EX s g Bl the TSRS fransactions;
and applications together conprises conbining

nmessage-ori ented m ddl eware and service oriented

-architecture with nodul ar application gateway adapters

and st oFPieTBEtBE Nt eRRliGeHeR pgarter for, eaq%en%t ipfapplication to be

aado SRS LS GO SRS 0B A) Mlip poration o e
extengad epylicatiomingsxface.s t hrough verified transactions with

anti-spoofing capabilities. -21-
29.  The method of claim 28 wherein configuring an extended application
interface to connect the domain applications together comprises combining message-oriented
middleware and service oriented architecture with modular application gateway adapters and

standard formatted messages.

30.  The method of claim 28 further comprising connecting existing systems
with logic contained in modular application gateway connectors through verified transactions

with anti-spoofing capabilities.

21-



