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METHOD AND APPARATUS FOR LOADABLE SOFTWARE Al RPLANE

PARTS (LSAP) DI STRI BUTI ON BACKGROUND | NFORMATI ON 1.
wo-e@bas25The present disclosure rel at es gener al PET/US20881084839

i nproved data processing systemand in particular to a

MEFORARD aPPARATYS rdk (BRBAAE SO flARE AiRPLANE PARTS

di sclosure rel ates tpsamIMIBIRABUTIONETENt ed net hod,
apparatus, and conputer usabl e program product for

managi ng | oadabl e software airplane parts, as well as

ot her docunents as part

usage assets or ﬁlgk%éegy;@l@hyp‘ﬁ%r ound:

Modern aircraft are extrenmely conpl ex. For exanple, an
aircraft may have many types of el ectronic systens on

bbigld: A particul ar el ectronic systemon an aircraft
(THpprerit il teldt andial) Far E0RLEARR PRicessing system
and irv particukar fto amaethadl anmkapmrbasdab hreanagirtg sefiwdre, fof aircraft. Still

ex | e ithout |imtation, a flight nagenent
more S RHATYA I RS BIECIORHS FEIFEs ghe TN Ea TRERtented method,
appar@Y§d, @d cﬁ‘)n"?&qﬁpﬂé%é'p‘?@aﬂ EFcﬁmct fortadhaihg adbrd §6hware

a flight controller, 'aflight recorder, and a

airplapelpartsi aa wellgisdethee degumenis relaied tepicapardd keowniasparaysage

Use soflt war e 05 programm ng to provide the |ogic or
assSelr GheIBPY 25137515 ous operations and functions. The

software used in these line replaceable units is
comonly treated as parts in the airline industry. In
2. pBackgewnd: a software application for use in a line

RABEE AP Rt PR R AL A RHA nove

typesaf eteaifdnigeysterns S hoart. Fopamiaukar algationtd syseinson dhiafrcraft may
software application also may be considered part of an

als0 B QP AHOLS DL IO RCPBR R L W 2k orSrbegatie uni may
furthe@)félf’ef %@@aﬁ@@@ﬁ*n{s'.:%]ine ngﬂac@éblgr&wittrﬁ%%ma%r %Qamgle, without

air , maintenance, repalr and over servic
limitagowro\a tight (MakBgeinenb system, \aarautspjleddaro i) fligbtentedainament system, a
aircraft, software aircraft part re typicall.
comnjricfpsisySfea SaarBalih Sstalt A feRl ool f il recppier. and a
collisiBh eorfdnceAysttinh | LR rebficeBbrRMIMieS mﬁ?wsé!s‘b@tv\fa?é%kﬁﬁogramming to
copies of these software aircraft parts in case the _
provigeatheslogisear aontriobfarefanioualopethtionsragiddanetionst the peftwvaigeused in

these AR ERR=FiMsn cBel T e bs PAb L M Pl fEuSY” 1

particUR® £4 geftwaetabgslidatioh er lswihadlite rehtewble uaitionraf sircraft may
parts fromtinme to tinme. These updates may inc

| ud
also kejdpekeshegparaialyiped refetreprlesem lqaﬁabI@eSwaa*erwncgafte part (LSAP) or
SOftW%%f]ésiféJéﬁ g)éﬁtgf MRS Eofthvaie A IicBRSH SiscARdy BRYcdMRidered part of an

airplane’s configuration as defined by the Federal Aviation Agency (FAA).

When an entity (i.e. an airline, maintenance, repair and overhaul service provider
("MRQO”), or military squadron) receives an aircraft, software aircraft parts are typically
already installed in the line replaceable units in the aircraft. An airline, for example, may
also receive copies of these software aircraft parts in case the parts need to be
reinstalled or reloaded into the line replaceable units in the aircraft that have failed and

have been replaced. Further, the airline also may receive updates to the loadable
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upgrades to one or nore line replaceable units. The
current system for nmanagi ng, handling, and
wale@vosdsor i ng | oadabl e software aircraft part SPCEUS2008/084839
cunbersonme and tinme consum ng. Currently, software
craf rts are stored SIC nmedi. a uc S

softwid ek SBsdim e ioause. JhelP speares/Britves ahgfiEnal eatures
not pr@@é!ﬁ)b in the c%h’(ehtl{/‘%sﬁﬁ% é/cﬁﬁNa?lfedaﬁ?ﬂdré‘f?bdrt@farﬁchﬁa@rbésd:&%ldered

medi a and stores that i/)Slca media in a location,
upgrasiestio @se dranorexlineplepladeablengnitsabi net s. The nmedi a al so

@ﬁﬁ?@ﬁ%ﬁg%}’%glﬁﬁf %@%ﬁ@'%@ﬁﬁ@,f%ﬁ@gﬂ@ﬁﬁﬁ igadable software

aircrati pattsaiblcuhibarasial dndoime @onstmirlg. sOfitraatg saftwer@bircraft parts are
parts fromtime to tinme. Wen a software aircraft part

storeqi enpbwaical meria. segh @Sdbﬂfeﬁieﬁb aEMPASt diges.tordigital yersatile discs
ogat

(OVOY AR nBREGHILE plely s HE DB RnBLEPARS Slores that physical

mediainda fraation ssuckkes, fapexarhples filogcalnidetsi. rfEhe Meds alsb may be kept

h}%be agvant argeous to have an inproved nethod and
on bOébfg At MAS G458t i ng software aircraft parts

t WRfinte RENES op821tiBRS YiFayd rrg)él’feﬁ‘rﬁetﬂ’ bAkhe réﬁ'cra‘ﬁ’&f'\ﬂ%{\éIIH’r‘%emstall

di fferent advantageous enbodi nents provi de a conputer
softwawepaleoreﬁuo@dtsrfmmdimeaimdtlragpé{vmme sroﬁwaﬁaaugraﬁ@oa;’bfst negded, the
r craf.t ﬁlar S. ne, ad

meai goriagtpeo §i4 oBHrmUSCRY ey KRR SRR UisE 0 mgtenance

persofnkl. bTﬁié)Wpé@‘Of SORIGE A FEFEV A syataph QXY pretas tak@8 up both space
onboard el ectronic distribution systemon an aircraft,

and tigitld a portabl e software mai nt enance tool. The library
0 r
oL 96KV St DRSS SR BB apparaus o
distritutingaoftwarefairarafcpats thaTlselveealee wbbge dedcﬂltﬁad probigradl e
of receiving the plurality of software aircraft parts
fromsuppliers and sending the plurality of software
aircraft parts to the |ilaj gy storage. The proxy
server is in comrunication wth the library and is
capabl e of di stri buti ng softvvare to a plurality of

The aidrentaf AT agdate STPoR eIy OB AgSMOGet MpleMented

methcﬁd?ﬁﬁd ‘é:ﬁ)Bgra?tgé Tdﬁﬁﬁné’glﬁﬁ IseftivaPbirsrafiQ¥arid @ndfeCadfdntageous
fromt brary through the proxy server. The

embogineath Pesofivfareaireratpait sranagemeantlappacatiig eempnises a library, a

recei g FARAS 4 BhE oPisty BF aiBeREG b RRcTlc fhidn Sk éh ar

aircrafti aad af portabl@setwere madashageowsl.eThotibrepion the ground data
apparatus conprises a librar proxy server, and an

proceghibgygtam stares @ing raa@@ste%@phahtyﬂﬁe anehairerafrRarts foga
puraflf of offleh, RS RS YR R ebl OB PGy of

softwamcmrcrafn pastsdadrh wappliers ratdadendiey thef ploralityhef softwareaircraft parts
to the I%rary fgtr rstlotr)gé(ia orllh}a%rgxy sérvgi |sa}|n rc%Fnr%umcatlon with the library and is
capable of distributing software to a plurality of aircraft clients. The onboard electronic
distribution system is an aircraft client and is capable of receiving software aircraft parts
for the aircraft from the library through the proxy server. The portable software
maintenance tool provides an alternate route to send the software aircraft part to the

onboard electronic distribution system for the aircraft.
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The onboard el ectronic distribution systemfor an
aircraft is capable of distributing the software

wW@reoensdsp2 part received fromthe proxy server POI/EHS10081684839
r epl aceabl e unit in the aircraft. In yet another

g]vant gg nbodl rrenb C{ uter i Ierrent ed mgj{b(
o ag?%sg PHF%? ?Enslppéa WaPBPEPFR Agtorary. a proxy
servepadﬁosan 6n§§§rfd’@é§tr&h|6 Cli i ltJutRﬂfésttérnSt'queeli:brbfy |§ on a data

brary. An aircraft is identified for the software

proceaslmr%fsterpand steres@ne manades air¢iadicoaits: cFkg proxyrserver is capable

of ecBfidd BB e pRber @i bl &Ebra gfr BsB bR S &gy o Birerant

The dnboard erbtanid disteiblitienbystdisior ah Witcedrt rsycsetpﬁnslemf dubmbutmg the
identified aircraft. The advant ageous enbodi nen

softwaredirdaft pagigepaived frq%rtf@r@mw&qmm@@ l%@@ﬂ%ﬁq@le g in the

aircrgfonput er program product for processing software

aircraft parts. In one advantageous enbodi nent, a

n’et ymtcbno&hersaﬂ/aﬁwngmmmbommamfa mannpumrnmpba‘rnemtadtmethod is

aining a.software aircraft

i ncom n rate
used fmabaginada Pl gh £ SBUVEE BleraRaa s & Relwar sigrah Part is stored
ina Ilﬁl*aWr ahtaiRpaf |§T€€ﬁﬂﬁéﬂ3f&' 1P BB REHSair@aft§arOb form an |dﬁnt|f|ed

ignatures Is validated for the incomng crate and _
alrcraﬁofihmw‘tvmneoamraft parttis s@elstoonpioxy seoverhel esoftware aircraft part is

tures being valid, the incom rate i s . e
sent (165 BEEmav By ahpEboa st At ARHES Blof & sm on the identifed
aircraftl spl ayed. The software aircraft part is unpacked to

obtain the software aircraft part. Responsive to a

r Ehaasivani@gepts gmhashmenis @ Vvisiera gameutar implenpemad metod,
appal%tuéa%;?i[%’orﬁﬁbtg ?R{q{rﬂ% a[?roabétlcfro?ha &%@%@gwgg%gcrﬁfh%arts. In one

advarﬁtagé@!ﬂs sobbdinentabmestabt ipaséd fegirocesghad softwald airdreft parts. An
stored software alrcraft part neet s theC{)ollc t he
incoming ceaie sentaiing aa$q B’Y%ﬁeta“i%ff‘f pag '%r@q%\@ {50MGt Boyfce outside of

the sSHiviEIe ik Phtt p@ﬁl na: %érﬁéﬁt atratugh% §ér%gf%‘i’$r$é?glté§5\§ §alidated for

alrcraft part acrae
the mcommlrzg giatg)ahtéhe sgfhwdresalfctraﬁmrial Resdrtsiyeatot the sse$ b sigdatures

t f th
beingaf oliosBe Siicrad B ke ThR S B Histingbtitng grate are
displalietf emdoffisre diftears Bhrt9$ uBpatiRidUoashthin thBRoftVepeateraft part.

Crate. The signed crate is sent to the library in the
Respengivede 8 rafuestds upinad themtargdmaiivaip gdiceaftisart (e a library in a

softw%%p% Eﬁéﬁ?%éﬁﬂéﬁ%@%ﬂl gF%%g%aF[%Ptapdreg%@@ ggﬂéﬁ s made as to whether

the storstf seftwael Arcraft @aE. méetsrapelicyont tiendtogdsoftware alrcraft part
confiquration itemis received to forma received

meetsg g Rolick, the epradchseftwere airaraft eagds s@ngade Aaim a %@”teObwftware

t
arref S e SihRt SASEIE LRGNt AR GRSEh B BRHEL g Concaning
the sighguhsbfiweare aireraftadartis stlg‘r&ad:tmrfbrrgwrslgnedl cretterwhereln signatures for

the SiGhe% SHHWEE SHFTgMEL BT BismHRnes Sc Ate CNEPreR Grarns set o
S|gna§.§§§ﬁ gwg’%héagﬂtg%ﬁlr@ &85 SPhe YRrled ThR i8lsRhRELIHEaNrSS ihShe software
aircraft part management apparatus.

In another advantageous embodiment, a computer implemented method is used
for processing configuration items. A crate containing a configuration item is received to

form a received crate. A determination is made as to whether a set of signatures for the
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bus and i ncludes program code. The processor unit is

connected to the bus and is capabl e of executing the
w@e@gnsesvrode to receive an incom ng crate cone@i/nEIug8/e84839

softvvare aircraft part froma source outside of a

tware aircraft part ment apparatus, val. e
crate 376 ubE GEnBauralith el 75, e HeROSHE B S CHRIPARE At the so of
signafiRbs wed Galfd, teé @Bﬁflg?ﬂbfl@n HeRAiSkstéag i ncom ng crate in

response to the se si gnatures being valid, display
c instdharotber adiaritageotsgmoepdinentsa dratawgrqoaéSIﬁlfswm comprises

a busp 2§50k B0l o P BRI ofnd, YBrddk O St orielg to he

bus ahbendoﬁée/\pfdgr@mrcﬁfcﬂi t TR ptodeeser urhlbisafcmntaﬁte‘dft@ the bus and is
software aircraft part nmanagenent apparatus, sign the

capakgof gxeeutio BeIregisan COHe t9 FRGaive ap g?fé)cﬂm@afcﬁ\t@r@ntammg a
softwae @F&Bﬁ tp%ﬁf ﬁ?rh% Soittd %%%l{]é’ of Q%oﬁwa}éﬂ@rrgra% d;gefrf Adhagement
part neeting e policy, S war e

ace the si
appamatus; vafidlatpar seti of sigreatates, fostf@nlnt:hmlrtg eﬂadae andtlze softgare aircraft
theci(i ned software aircraft Lorma si ghed
fhe el

part, wnpg érﬂ%?rﬂ'”glcjﬁt&t'ﬂl"%p?riﬁe 988 GR PeiNg valid, display
conteﬁt§ il tﬁEtlncRﬁﬁﬁwg%?'gtet Q%rﬂg&ﬂ@@oﬁ%?@ aftRfbhAr, ecfe@é‘ftmlﬁé Q\Fﬂether the

he set of gnatures in the I ncom ng crate and send
softwalreealmrgﬁi @@rtcmaets a polnctyenlrebpmge iora rémuiesbia walped the software

aircraﬁiﬂr)a%{]&) ggart agljr%g% Rar zn%r-brqrb‘e?un?%{tfa%rp%rr]atus sign the
SOfthl@élﬂffﬁﬂ;p%dt tBEbRA G SigREREaftwWare é\l‘tﬁaﬁ?ﬁmhﬁ‘ésmw @Mthe software
0 R

pr oduct r rmna%@lng software aircra arts. In one
alrcraﬁcnﬁéhtr@@éagéh%ﬁ@ PEee, the signasbepiiwryeaiesafi @ﬂftulre@mgte sign

ne B3 B3P S0 AL PSR, BRSO BOHE yrror

signatureafdorahafsigneel suftvkard atirrgft par asidritbe Sipictinerbte sy diffarent from
set of retrieved software aircraft parts. The set of

the sel g signakings i (8 INCHHIRG Crate sarnst é%nq' &SifNee CEy8 @ the library in
the Sd\fﬁﬁé”r@ae#n%réﬁ éﬁ%&%#ﬂg@nﬁlﬁ%ﬁg . The set of software

alrcrart pats an tais sent to an onboard
ell betdifterent akd\santagnuusoembydmmnts arawuderardorgititenisnplemiented

meth%cﬁt@\ﬁ)%gatgge%@q g{:ir%g)ﬂ rsﬂrp r%{]n@e Bigﬂ@gr]éﬁgﬁglga %Qhwealre aircraft parts.
In oné Bﬁl%rﬁ\fﬁ?é&ﬁ‘s BRMdirAEHt ¥irh¥therd ihd1BdE9 FeTHBVIRGH SBtoflsbittvare
i s mainfai ned. In another advant ageous enbodi ment, an

alrcraﬁmﬁaamctrr@éaqﬁtasa@@ut thef seteof splwers alicraditpetstesieomaa Berery in an

airrefl nGl oy B8 ke sPEGHTIe b Hisa hraeelby SoRHgRE flgrar parts

The s@DbT’QdeﬁMér,e drarampak iPEREEs i a difdsysteat Mpradeessidigred in a
em The on ground conponent is capabl e of
datab@ﬁ@haﬁgu 564 of ﬁptswa@ﬁ digrrattinantszans mﬁamefayia&ﬁ iS40 gn onboard

electrghﬁgdrlgﬁppﬁﬁ égé&%hﬁ %}é&ﬁmﬁ)‘n%ﬁgﬁs fifk Be@i’é’g@%h L@Bund component

focess, IS ca
interfadee asleltthefonboardaeléstramd disteibaidn systemf t States iafororadion about
activil&art froma |ibhrary and sending the set of commands

ccrpmugicalighs fipk is WAL parts to a plurality
ofn é‘hétﬁéﬁé&van@@eéué EmbYAinsdht, hﬁ%g?@Fé%Q@%Smth@%Se?flleogystem a
tware alrcra arts, the set conmands
datab@seuaaetofnwmre aua:mft paﬁs stoned i ther lesystem, a set of commands
stored in the database, an on ground component, a control process, and a data
processing system. The on ground component is capable of exchanging information

with a plurality of onboard electronic distribution systems on a plurality of aircraft. The
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are software conponents on the data processing system

I n yet another advantageous enbodi nent, a conputer
w@e@gnsesypr oduct conpri ses a conputer readabl ePCEUBR08/084839

and program code stored on the conputer readable

dia. Program,code is .present for retrievi a set,_ of
contrrbaas. SCARAELF O At NG TP Rk demmapiE g Ras setolgfware
aircraftQdriefrémal lisradf Aindaeh&ingtRdsat bf &drAantd aRa tAk 'set 8f $oftware
~ network data processing systemto forma set of
aircraftepariseteeripbistlitnef airenafte ridfe filp system,Rhe glatahased the set of software

v R BRSPS TE process

are séitw@ieaBreesiteras o0 the datepritieséing sysmng the net adat a
in a database. Program code is stored on the conputer

r ERRIANO ALY RIS RMBOYIMENd el COMPYIATIRRAG@M product
0,
compfbéS itcmifiAés faBBid MEdEhR Bldbrafh AMLIORR oh he computer
readdbid weelia. aRragragr andedis puepantdat ratridgvend acsst ofisdftivaee aircraft parts

onbgard el ectronjc distributi system Program code
and malagaesi i SHeRROMATRG TSIl DTS HPBH APIAiHk ThB giroraft network
data ekb¥dihy sP&ehN® fb?rWEJQélC@ftrbﬁféﬁleH'é&*twa?@%irgiécfﬂc SareNt Program code

_ advant ageous enbodi nents provide a conpute _ _
is stofaghdre thencertipuier nealdakie peadia ey, starng dwenpeitafisofinege aircraft parts in
. code f rocessi ng_commands. in _a network data .
a file SRS il S SO0R e, KRGS al ah e 0L R e dgabase.
ProgrBrPESES isttericesn theS€dmPiitet esatRitis nicdia fdt seindfig@thle det ot software
plurality of aircrafts. The set of commands is stored

aircraftrpagissand dte metageda inan onbppEdt glerioniRglisiEbuiansyrien, a
SSi 0 .

com RESRREREKLE o8 o P6 R SEENAIEir Gfe b IS orpor

electrenittdistibatipn eysterer PRigrapddeat ippesent ésiutnaiigainihg status

. network data processing systemtqg forma distributed
infornigonAbQUs @cBs On & epErtniGRians liekt abl i shed bet ween

e RIS S guRls SRl A oPB0 B LR
methqu, Gppesatng, ayd tempatertpregean codé for prheeshing comm ardissiata network
mands, i s [rﬁ uested .fromthe Er OXYy ,serve

of co r
data pRGFPYRY SENeRY IMAOABBANEIRP S EMBRAG B A pcRSSoreates a set of
comn§ariseBt an Rercflfin'd BRirgIfy SF hir&fafte OMRRNEES of Soffe@ L™ stored in a
fromthe proxy server application by the onboard
set ofeuatiesdniadibd@rytinitbe netyvork pata pracessmgraystera deifaretastered set of

comnitpein REsE BAEERlr Dot staToan et RS B prowy
servef applegivpaskesatin@bnehamendsk dits proc¥ssief $yasrm to form a
aircraft parts is forwarded to aset of target data

distriyied 6850 BRSNEfs AofPinestian it faipblishadhbenrenghe reaxeserver
applbr S ABRROR e oA AERSS e ORI 99 o it et

proceegingdystam onahe aimgrdafer Themlistritentt e detrof bmdmiatelstis feqsested from
set of co nds in library in a network data

the PigiXy SEELT RPPUGRITPY e arbrac Qg distiiidipnsystem. The

distriﬁg&%@ggf}%ogﬁﬁah% ¥ tddeRESREMhe PPOTPEITel SpSiRBlioh Bydhe

onboard electronic distribution system to form a received set of commands. The

received set of commands is processed by the onboard electronic distribution system to

form a processed set of commands. A set of software aircraft parts is forwarded to a
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appl i cation executing on the network data processing

systemto forma distributed set of conmands. A
w@emwpestshon i s established between the proxy SPCW/E£2008/084839

appl i cation and an onboard el ectronic distribution

set oAtk Uafa Brsep o arus(iras phate aloiel Fyfb BERBieaerL 600
comnfghis if fRBdMpoRicRN TROKAaRBPLICA OB iinktoninBRAS

el ectronic distribution systemto forma received set
ofn envthanddvaniageoureembadmaentoa compuiterdowlementast method

dentfigC R0 Bt bRRE LRIl e PR SoBl SELESHhS system to form an

identifiedgBneiScormahas edh@e@lemffueﬁOédt\meenmnaredﬁ‘stsemtd 5 proxy server
| ocated on the aircraft data processing systemis sen

appligagoq %@umg pa R netark date PEACESAIsSySTamEo T ﬁéilstrlbuted set of
comn?ér{)o%ggﬂgg {l@)n @%s@b‘?igﬁéa’ﬁgtv?@én ?fe(ﬁr%g{g%@nk Cg%%’ﬁé)n and an
onbodaml e;letttrcanotifﬁmbtﬁdmas}tsmje@xscamf@dn raprdircraft datepptoeessing system

0 es a copputer readable nedi a

on artAi B o d P& S BLea St &b S eI s sant BT DA BRESeHer
applidiShao tﬁé‘%nﬂé%ré%ﬁ&qs dié?ﬁlﬁd{ﬂﬁﬁsﬁ'f&ﬁrté%r‘?@gereééﬂled set of

creatlng a set of commands for an aircraft in
comrrpﬂndsacwetryh@f:oameaito@f tEﬁmmteme@Igere&mf coaendngls IStmsoq:efgsed by the

C a.s ueues in.,a.library,in

onbodieRGHort AR sysll G ForeD b et &1 cofigRings. " stored
set ofsfftvire GRETENYSrs DRatdy egiRMeads Rits ?rdd&b stem is sent to a

tpro gram code responS| ve to an event, or sendi ng t he
set ofdaesas datrprasessibariyatems on dhe aisipfisesing thepisicessed set of

t I r

com ‘r%r%an';\ |s rl%glh%egd]&sdg?: ﬁ%rﬂgﬁ@nﬁr&n%g%&h@mrﬁ%%bﬁﬁné@ode

alrsgeti anuthestesd vaintagsouscrdeodiatent sd abﬂnlpah;rWO@ram product
connecti on between the proxy server a pllcatlon and an

COMPHEBD &r @ el resdeelemsdia an p@W%V‘S‘f e ePmaKter
reada®ld flcdid. ‘ﬁ@é %{é’é@ﬁ?é@d@&cﬁ%‘% ‘fér‘%r@%ﬁn@ﬂ%et of
program'code ot requesting di st ut e set

comneandseind an fairoraft imea phmaluyséawenaftamﬂdl [Eragram obyletfhrestonng the set

o co g S S S RSB g B8R s o
form &listdred Ret 8fcSBapldsC aRERRagrdh @BUE RsPineidesr¥§Ffam code
application by the onboard el ectronic distribution

respoggyedmancevast.nfios seeding el stased 6et ebearamaedarid agroyy aarver

appli R sxBbuME B3R PR fe87 ProkERs e IPTIRT B ifputed setof

comnﬁrﬁﬁesﬁﬁdpﬁ)@?amfco@@rﬁmdﬁ:lud%eprﬁgﬁwﬁ aade doeesthblishing a
i ncl udes program code for forwarding a set of software

Conn%ﬁt'PBrQﬁtWeﬁﬁr”ﬂ% PrxYseeer aplicatieeand @mam"rhs@é@ glaggronic distribution
systeﬁ1ye°‘§eec'ﬁg ]n %}ﬁaﬁ’&rra oao{rt% V@dé@ s'?érﬂco??l%%dan%%ft Qﬁg program

conman es se conmands “ar e
code fopl reqkesmmmmmbute'ﬂ‘lsaetcbffd)mmamdaﬂuanﬂwag&omys server application by

nment s vide a copput | enent od,
the O’ZQ?H?JS&H%VO%&G'SHM@QPQVS %%%B%%%PO %f”néﬁ‘#%&ﬁrﬁgram code
for re88iINYhE o‘?étFE @Bt chaf ESmnldhcRForA NG RERGLQUHS lication by th
o reen‘oog’q e S |smuse<§]%to establish a %ro%%%lgtallgrr% yhe
onbo@'dt@le@tmnlc dlstrlbutlon system to form a received set of commands and program
code for processing the received set of commands by the onboard electronic distribution
system to form a processed set of commands. The program code also includes

program code for forwarding a set of software aircraft parts to a set of target data
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a portable data processing systemand a source through
a ground network to forman established connection. A

W@ 210908259p| i nk commands are retrieved from t hePGDUSIES/084839
t hrough the established connection. A set of software

proochahEL ARG SuS LR Dkl 50 & Bl e oo
proce@56@bf LSMAhrRRMIBE sabriupliiREBinsRls of retrieved

software aircraft parts. The set of retrieved software
all he differephadwniageasoebiodimentp oravade e aganputer implemented

metnd. PR 0, SHEbSHRL bl B 1t BaBdyig Skl pircrat parts

In ongvatitaitthgesed enfbosiimert asnéthoarie used &b aktabliel bscondiection between
di sconnected fromthe ground network. The portable

a porighledpiagyesessied SySieRhand AIPoURee HEeudlt agrerrRnerartde éorm an
estabffie] i A e AUMARL okt A S IRIAY cbflce
throughh thepéstaklistetheordsectiont Resetiof soéivare atreaftipdrts cargdspammding to

on _grqund conponpent in.the portabl e dat rocessing,.
the sehRf gk RORVEATET SigreHISVE0IarR taf Sowger hEianeBp SRiiighed
conn%cﬁioﬁh@ I)ié'r% hndet 6P F@’fﬁ@\‘?ed(l: goﬁ’\ﬁﬁlte Aifcrbf %a?t'str ﬁlre}f@c detRr¥RkYed

rough the on ground mponent. |n anot her
softwakdvaireratj padts asaisteredden e, paitabig gdateaprosessing systes to form a set of

at abase,. a file syste library service, K a nager,
stored ShAGERSsirdaltwatits; 2 s Beadup B EhhcaRhhergsid TEaB set of
store§ 80RRER: GifcraftPariRds distohnetteadromm it ?ﬁmrfdﬁetf/\ﬁohe. The portable
systemis capable of storing a set of software.
data proeessing spsiens witlriize spbelasgtorasesafiviareiaircealpaprte ipgonnected to an
aircraﬁqggmgrlgﬁtéépgirWahh £h ﬁ&ﬂ{kcc?orﬁl%laﬁatig fjssuaa R the ge f djplink
i'brary and a proxy server application,  an on groun
comnertisanehé alrapbhetwork thrdugleah arogroeetiicompirient &nthe portable data

aircraft data processing systemin an aircraft .
proceggingeRiemné starreyeeitwarealisasil eapcariespPiiing to e yelink

: f ' f

comrfEnd BIEERE R i e hord ok IR Briy B8 confRiicti
| Irbarothes advardegeadisembndunemgah eppatdies sompeises arthtabase, a file
sendi ng the set of commands an e,set of software

systefly ALY HEVES: ¢ §1ar0ek 916 & PO RSP FERSg SyLPRiy The

databiaBe $'8apa 16 bR Eiori@t ABEKofldUnMMERdS BR tRE fily &fén is capable of
conponent. The portable data processing systemis

storing el of seftwese abiciadtparts. alke y earvicsnis dapaklet of garemunicating

with 5 GHES SRR o ne O Aateil Ab DRS8N sr et Hppibdtiod %n on
grourﬂiad(ﬂb[&srﬁhnt@ﬁﬂabiée)ff d bi@ed@hﬂ@ttﬁirﬁwﬁth@a@tﬁ’ftrém dakeprocessing
portabl e data processing systemln still another

systeaipzan alfeali Hednoiddi Hammanaoebisparableplogeaving beurat of

' ' I t ia.
comnfHI AR HSGRITRY By BAE B 1R oS U Uie 8B, 2 around network
througte thealiirhey pervigpeadiscodredting fuslathe sdardeg and sealingsthersgt of

a connection between a portable data processi ng system
comnmsalar@ﬁ&\wtﬂ? ﬁ\éﬁ\dﬁr‘%\a&r@ rR?W%ethRf}? L@PVPE??? @@tﬁ‘w F%HC‘XSS'”Q system
_ . by q . _
R T e Ml )
systegoigroaapabler efiggiablisbirgsa abimmnstridatiansiedkt todhe ground network and the
aircraft network, wherein the library service, the on ground component, the database,

and the file system are located on the portable data processing system.
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and for retrieving a set of software aircraft parts
corresponding to the set of uplink conmands fromthe
waompogsvhr ough t he establi shed connection to POF/DSR08/084839

set of retrieved software aircraft parts. The program

cpde. i ncl des co e for st the se f retrieved

ﬁ} '\/Ua %‘P"éﬁ Tag4sem 09'"8%%.69@% &P BPRB OLP
compfi¥és @Hr‘nir)gtécr%ﬁd)r@aﬁ%t st@faf Bk érﬁ’d biRYr8maddde stbfed on the

parts rogram code has code for disconnecting the

com pptﬁftramr@labwt %totag@cr@gélaw dhsysoeiamicode inmtudas: casie tor establishing a

conngh!BiieBh FrtcTianie Bl aiseBShh8 v e B ARG Ron @ ground

netwolk td fdrireas ektatlishéd cefnsqtionwaTtee progeamfdodeadiss includds code for
aircraft network in an aircraft. The program code has

retrieyigg g sef@f H@llralﬁ comnandsdamdahe sprH® thrfwgévefhecﬁst@mlsmﬂ connection
rk

and (heteliRirt 6 SEF bE s Ry rcra BHRS cBlteBBaRink ™0 yFe SaRHhink

comnarsisdrad tlse)fsbumeethmugtrlthteqlmbltshedraoeapohrrm tmgform et bet of

retrie%%égfmgﬁé%gﬁ{p%rt%ﬂ h% pFr?)rg?aféhtcg ta&ﬁqr{ﬁgégre&ig Por storlng the set of

retrie PP OSHWEIRL SrdPER Paft8 iR aGRIFRIbIE Ha!a’%@@@sﬂﬁ? dysRh&Fform a set of
apparatus, and conputer program product Tor

stored safiwaes alrcrrgftmﬂ@r nigtte pregnemicoge hesr eadsf for dissoonecting the

portafi Gl B rEravet oy e sl SAWAPR Alian TarFom the
ground rliétW@f'R and\fcﬂ{&mﬁl‘ébh@@thég@ﬁé@lb'da@@ﬂ)dé%tsmeﬂsﬂﬂn with the set of
onboard el ectronic distribution system executing in an
storecpetiware aigeel narisde s icrall setwenknn eReaiegratér Ahe piadragh code has
or s QAR ERAASE) roERRSRT O Bl & EER 8 rovon on

on grewesinponenttinehe porable date proesasingsysigmt dre fmntseadmhg a stored
electronic distributjon systemis identjfied to form
software aipattiPariepriesrrRAmY terbe gtk commandiontir fircsaft aiwork

throu%ﬁ’tﬁ@@n P&ﬂﬂié’orﬁé@ﬁéﬁton' c distribution systemfromthe
grou conpon A transaction identifier is
aéﬂaegilf&ﬂenbadmmgmmnbﬂdmgm&r@ﬁdaatooamet ingpiemented
sociated with the conmand is
meth S SRRAPGP Bt ATBCIST STPRBER POLY i BRI DR TgAmation with an
aircraft!f QH R eCRIRARRHoud EriBodifent,F RBSRBLIER TmbRPREAEH PhethOB is used
uplink is initiated by the on ground conmponent. A
for transfarviag énfarmatiert withdhne airsrafled coanecionds ipstablished between an

onboffIRERE cfH BhHon SeflnBARbIRS K8 PRt Piisnsing system in

the aiedraft @ dsf bMgrsurdl carhpbibemarRespongheunt rejueehita dcfmmand from
stored. In another advantageous enbodi nent, a conputer

the on grueeearBRORitBade hradghy thecornegionete Q@nmand for execution by
the or#%é?& @édt%l%kﬂéﬁﬂloﬁ's&gfe% s |§énﬁﬁéWth an %%Hﬁﬁéc?%mmand

an on €Sponsive to recei Vi
The |dﬂfntu’1||etilomlmmamim1derﬁtrtorm¢ baboardgeleulmhlc alighidimetivn Syistem from the
ware air art corr ' [

cr espandi ng tg an uplink
on 9“& Q,r@ppgerpteq%ggp %ICt'Oﬂw'Qe%f?&\A%ﬁ‘és'gPFgrt%ﬂle E%fnar@- A status of
a tranfs8EforY 88sddiBU Mt PR HrAWBAd GO FRANEMed dh THESHBBRA tefectronic
distribution system and the on ground component using the transaction identifier. An
uplink is initiated by the on ground component. A software aircraft part is sent to the

onboard electronic distribution system from the on ground component to perform the



10

15

20

25

30

sending a request for the software aircraft part to
forma received software aircraft part. The software

wa@peoghsdsp2 part is stored. In yet another advanPErEsiess/084839
enbodi nent, an apparatus conprises an on ground

. CO ent n onbo ctronic distribution syste .
upiink"BRE1E5 ob aderiore 28t Smtvara LTl ReL) o roleLcomponent i
Sk”e@roce55|ng systen1 The onboard el ectronic distribution

stemis capable of receiving a command fromthe on
g amefhebapvrrdageoysembsdingntaa sompamigeiniliemented pathod is used

for uep R IO A DR et AT 5 FEREy 8 an on ground

compBASHL NREporfsBrLioviedgivirtears aplimesemerianer fedrh tﬁ@bh rbOﬁd
the on ground conmponent in response to sending t
compp@a%@tsqﬂwar@ w&cgaﬁ PR carrgppeng tcbamupdlek p@mm%nd is requested.

f

The s'bﬁﬁf%\\;%?@cr}?tr%é@{s@egg&t%?Eﬂt%réﬂgéébn rgoun n%BHeﬁthﬁ response to

sendirg ecegessioior thedsdfavanecaiessit pgridy $orema r@bewed lsoftmdre aircraft part.
ution system executes on the

ectronic _distri

The sg}tyv@}'%@tm@g‘ttpaa Iso'g@'éeé’i ng system The different

am’?ét éﬂﬁﬁé&%cﬁ%@%ﬁé&?)@t&n%&méﬂﬁ &h PR comprlses an on ground

mented netho aratus, and conputer program

comppned’uen drmoarmamirnglcgdjstirmn@n aystermfa d@iararecessmgaa)estem and
.advant ageous enbaodi ment ware ai rcraft
an aiftEaf R BITREesTHY By bnd abfarbeRig B iRitsyetem i
capaliik Iof F@ddiviRg at corm@nt gkh 1esi of QrduyaT @omﬁbﬁé@tf fedisting & software

stored in a storage in the l[ibrary wwth a plurality of
aircrafiqrarieereesnanging to xppink eomeandiintrespense toyeceiningsthe uplink

I

comrrgel{n?i\éfrrgrﬁqh%g)r {‘@%hHH cﬁ[’rﬁoﬁ%‘rﬁgqg%lgjn tKe %o{/tg/%}% \gﬁé@g part from the

on greuntseompopeitt ihrrespdrise tasssndiny &fefr@qaestyrst the $aftwgiiel aik;raft part to
a sel ected software ai rcraft part fromthe plurality

form @ recgiyqdrapiivarer aifciatt pﬁgr g8d jsfPringethe; softuage @i cea E%ﬁ‘r&efrhe on
groun"i‘i' 60%6‘(2{5 rﬂ%tx@c eSS 'dﬁ% aar teegg‘ilhlg%y%%{ﬁ’i‘%‘?ﬂe'&b%?c%%@tromc

to sen e se ected so art to an
dlstrlmJtloorsa/fstem mxabutela anhtbetearcgat dafer pnoaéssidgsystenocessi ng

S i T o bR g
methéd“%dda%tﬁé)/arﬁd)cél‘hbméi proGrRd P%Hdc‘ﬂ \‘orcrﬁﬁ”ﬁﬁgﬁlﬁg sbft®are aircraft parts.

stored uplink conmand is distributed proxy server
In one\pgvariageeus embodipenis 8 sofware aget par@rs @@W@dﬁ & Ifyary to

form & (A BT ARBR 6B, T (RREE AP e BEA bl Sored in

storagélfh KhbqpbYaﬁyG/(/*tfreé phpglitycsftsoftivaps aressi purtd. ha wkplrerface system is
pl i nk comman the selected software aircraft part is

prowci,eéﬂnto manm@tgﬁf@wl%@lﬁv&f safiwareair¢raf.parts infe Herary. Responsive
o eI REPHPAETERTEor 1ABrEE ST SN 2880 e
alrcraﬁrpatrhfeomt the qderatisvofeaftwareairacsdt Wtq)mntdaetllbramdo & tasgat aircraft

interface. The file systemstores a plurality of .
data QFesRInG SYSteat & ?Orﬁ%ﬂ‘%‘g IS &H%Pt?ﬂzo 8%‘&“2%%9@9%’:"9%0“%("”9 aircraft
part t@ |aHra?1ldréfY |%h%ﬂ%@§?eyéﬁ&aﬁ%éﬁg}ﬂ9@es‘snﬁg &)l 166a@éd to form
tware alrcraft genent conponent is
an upbalpabnmnwfd gEh@Uatlmk]gomheand is stored in a queue in the storage in the
library to form a stored uplink command. The stored uplink command is distributed to a
proxy server application in response to a request for commands from a proxy server

application. Responsive to receiving a request for the selected software aircraft part
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plurality of commands. The user interface systemis

capabl e of receiving user input to operate the
worzvaggsent conponent. In yet another advant agROLBS2008/084839

enbodi nent, a conputer conprises a bus,

onmmuni cat i ons ter connec ed to us
from (rTBRY SaeR SPRACHIRD Prapesang, i mivp'uﬂamramrﬁ?%e'eﬂed
softwﬁl%dﬁrdréftfﬂaﬁr@@eﬁf‘td he [:mi)?y s@Rer ApplicHtdnsS or uni t
connected to the bus. The processor unit executes the

cbhpoetber adwiiteggpuembodinaentt an apparaies sOBPrisamAdile system

ocatd §f oo, B doh BB B, DRI SFYiER 4 o

compbﬁéht aRda gdarmin@efacs. (The file Bysteyn vlokds & phirdlitg! oﬁsy)ftwfare aircraft
sof tvvare aircraft parts; provide a user interfa

parts.s3ng e dajahass ﬁt@lr%?t a Plyfality qfcommanes used t%}a@age the plurality of
t L:

st Gl 1£8EL Tl LY mpEh 1S cBpEDRTirkaing e

pluraléy DtcalfrWnandSV\hThEhuiadﬂentmfagetsyatem isstapatd¢ af proedésg Lser input to

temis | ocaied to form an uplink command in
operq?%?t%ﬁ@@aggn}eg EPWPRReRt user input from the user
' mﬁétféfb%h&yéd\%'ﬁtégéd&lérﬂﬁoéin%ﬂteé:ESQ peRricMRifises a bus, a

alrcraft part fromthe plurality o softvvare alrcraft
comnpanications adepter mleytetd)toatheé}ugea raemommnnmt@d to the bus,

h
wherdth SBFRRLAGHSEIE PiBarAl ddis BRyotRe iR for cbp B Brs unit
connésies the BiSt Thd pkscdsker Ghi0eREcHBS ﬁﬁ&c@rﬂ@”ﬂw@sb@leaprogram code

proxy server appllcatlon in res onse to a request for
to recebienm saRwWe A daf mexiatselitrary i prmc,aateqwe Vﬁﬁcalrtqﬁ@‘t part;
store ﬁ% Fe% %dssogffv\\/ﬁgean%lréﬁ ég{tgn fBasrtJ)raég if tﬁge ﬁtér% V&D{ehlley of

softwaleé aiedrafl paobt pajviﬂeaa useaintenfadd S)fslt@rmtb hﬁampom;e WMarahty of
pplication processing the stored upllnk comman

SOftW@'fei qircrgi pesrin ik bbrery coertesabyaMasist to senddh @@@(;ted software
alrcralﬂr&i}f mﬁéﬂ%ﬁlnmgﬁ%@%ﬁﬁ%%té ﬁﬁb%égé\ﬁgggstem is located

storage nedia an e programc
to formram upliésk mrdmahdrm resminsertg racsivingvweauseranpet fadm tbarutser interface

form a received

systefLipiupinhe SiatRe RAtuARe SFEGN it TaaL Bodurabfoedfarg aircraft

parts irhfher Iﬂﬁﬁiyvt%% ?a‘i’%ét\’ﬁfc?aﬁ'draﬁé ﬁdceﬁﬁh? syBtetn:S§tOFca®e dplink command
t he brary with a plurality of tware aircraft

in a qpauesﬁ mﬂjstptageplndbedibrﬁjyéo {eyer aistaredfuptisk cpgtraand; glistribute the

sore kAR5 Bl S AR, Bl 12T or

commiz@RI3TSYh \eeprioRy IsepRINndppcatidis eihdi sepidtthe rseladié® sofé®are aircraft part
interface systemto uplink a selected software

to theproxy aequﬁapphﬁtm inHespPRFeato; regelyinasa Fequast fafithe rssﬁetcted
sofw 8 Ao pE ALl ol llssfR g spore ik
comnsaidect ed software aircraft part to an ai rcraft in

ich the target aircraft dat rocessm steml
ng%tﬂle%ﬂqtt}e"f% YATHAIRRHS kP E%ﬁﬁ‘\%[ﬁda et 9%‘“ PrOdUCt
compREES 8o Rite SFRbdHbIé BRord é'nﬂ%%h&%ﬂﬂgﬁg l‘arr‘n @o&ié‘etfﬁe' ogram code
p estorapg{:lnt he %brargto rm (I;ored upl i nk plog
mcludasmmiecfor ﬂm@npn@grsgﬂwaye@lmmﬂ paik at a library to form a received
software aircraft part. The program code also includes code for storing the received
software aircraft part in a storage in the library with a plurality of software aircraft parts

and for providing a user interface system to manipulate the plurality of software aircraft

10
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15

code for distributing the stored uplink command to a

proxy server application in response to a request for
weeovomsass2 f rom a proxy server application and POHES2008/084839

responsive to receiving a request for the sel ected

parts Spiie RisenonT it BrasedfriodeiBokies sBU8 RS SR rereiyipy @ user
input FBRFINRAUdRnteFbes sesterPld M}ﬁ{]nz( Abéletridt sd¥dVdre teckdtepart from the

proxy server. apgllcaplon._T features, functions, and
pluraliy ohrotiyars giserabi@asishn éhe tibranyitpa terget pigcriaft daia ipsegessing

di ; of e i SGl r .
syt 3 orlEn g1 S0 S8 0otk b e o an avcrn
in whidatthé tsrgeanirbaftskes proddssiref §/stands lozatdetd farnaad nglink

description and draw ngs. BRI EF DESCRI PTION OF THE
comnpgRey Keske ihalsa present dait sfparg the HeacuRaeastie & g4sue ipfthe
. h i _
storadd)h, BEMBRAHIE W SROCHIR Rhfmafl, 18 lobfarh BSde includes
code Forwiistebutirag theestbresuplinkr @fnemaed toaderory saper applicdten in

obj ecti ves d advant ages thereof, wll best . be
resPORRA LD S1TEAHEEh/OF EPRMANCS Tram B oRy SEENGT ApPlicatign ke code,

respoR8RertbREEAVINGfa RSy LRLY RIN1RE 8LILSIRNRARNATRMircPft bR from the proxy
present disclosure wh h the

en read in conjunction Wt
serveaappliqsdion prgcelsing tgsstovdteuplink: carnignand, forisendimg the selected
ft exenFlaﬁ¥ diaqhan1of a data @ro%essing envi ronnent in

softwale Ardgh 8 WP RS RN $U¥ET RPUE'bodi ment ; Fi gure 2

| $ha fehtaesa mmitions dahd aBvANBEES BEN DESAcHRVEY iREEPEREIHIK in

~with an illustrative enbodinment; Figure 3 is a diagram
varioyg emoee imeny oh thaoprasgnkdigrioskes or may tbengaialgierein yet other
t. i it .

emboBRAGHR 1 Syrich. RERE BRRAR ottt S RNAILARERN o the following
descriptioh amhégeimyg. envi ronment i n accordance with an

advant ageous enbodi nent; Figure 5 is a table

illustrating nodes of operation for a software part

managenent environnent in accordance with an

advant ageous enbodi nent; Figure 6 is a diagram

illustrating command types in accordance with an

advant ageous enbodi nment; Figure 7 is a format for

commands i n accordance with an advant ageous

enbodi nent; Figure 8 is a nessage flow di agram

illustrating processing of uplink commands in

accordance wi th an advant ageous enbodi nent; Figure 9

IS a messaging diagramillustrating processing of a

downl i nk command

11
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i n accordance with an advant ageous enbodi nent; Figure

10 is a nessage flow diagramillustrating processing
w@b00a/08dsbet e command i n accordance with an advReC/H§®0R/634839

enbodi nent; Figure 11 is a high level flowhart of a

process used to distribute a software aircraft part in

accordance wi th an advant ageous enbodi nent; Figure 12

is a flowchagRIEPDESCRIPTIIN ORI THEODRAWRGESVAr €
aircraft parts in accordance with an advant ageous

enbodi ment; Figure 13 is a flowhart of a process for

B oS s hrER BATO G it Bl B BB d it E0ed fusrmbegiments are

set folth iA theé appdeddd albins PThE edivahiigebs emidttimants, however, as well as
di stributing downlink data throuah a proxy server
a prefegied reade oh Upe, THEBST abisstves amd aRvanriagns trreok will best be

unde%@ﬁjﬂ%u Eien%leglf'i tfre ﬁloﬁn@p%@@g hskriGiorPoPAr? ég?%\}égéous

I'ng software air arts using a
embodianentesfahe résmit distlasuce mdenceadiih lconjunativamithghe ascompanying
.enbodi nent; Figure 16 is a flowchart of a process for
drawipg3.WReTRY  dat a usi ng a software maintenance tool in

?F@fﬂaﬁ%ea_ﬁ"éké}ngiéggg PARIT L St8PreCeSERY entilSHhEntlin

isa functional & lagramof a library in
accordaneg Withcn Mustrative endbadimerdous enbodi nent; Figure 18

is.a dipagramillustrating a file systemdirector .

| Bidhue 7% SflegratR e dato i sy Sy Ron SckhitcAih an
ilustr&iigiembd8inhénta bl ock diagramillustrating an

organi zation of commands in queues in accordance with

ahigureahisa)disgsanaribsdiatinata sEivwareairnait pag marrgement apparatus

in acé?)irtf]‘% va\ﬁvﬁﬂ o %Qfaﬁw%eg)lu%;%rﬁt?&&he%‘” in accordance with

an-a ageous e Igure 2 1 is a comand

dRiguret4 iscd bloek fdigrandefl 2 teftwarapat manageoatsrd @neominkht in
an advant ageous enbodi nent; Fjgure 22 is a diagram

i PPERIERBES MYhAncarrRidoRRHSCEPPUIRI&Ie for an upli nk

c i W 24 Fofi":gﬁ SR iRt ;

F%q}r ed52'3§n<|] gacbg@g'?’gfg??@q 1l Sgﬁfgﬁéng a gt'é;s Str ugtpg‘ra[e
managemeat éovinbnmkntioratmodd dantearitio ad adyantagebuaembodiment;

agdvant ageous. enbodi nent.. Fiqure 24 is .a diagram of. a

uEH“rP?ﬁg@r? a@QV?VBH”%ﬁ @égaeﬁﬂa@aeﬁmde FCRODENGE FYHERN
advanthBo@ephvamhageous enbodi ment; Figure 25 is a

diagramillustrating and user interface for view ng

c bigredsisi anfaraes feragaremands imaceqidantayib @ advantageous

embo%m?&qti; ment;

Figure 8 is a message flow diagram illustrating processing of uplink commands
in accordance with an advantageous embodiment;

Figure 9 is a messaging diagram illustrating processing of a downlink command
in accordance with an advantageous embodiment;

Figure 10 is a message flow diagram illustrating processing of a delete
command in accordance with an advantageous embodiment;

Figure 11 is a high level flowchart of a process used to distribute a software
aircraft part in accordance with an advantageous embodiment;

Figure 12 is a flowchart for receiving and storing software aircraft parts in

accordance with an advantageous embodiment;
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Figure 26 is a diagramof a user interface for view ng

parts in accordance wth an advant ageous enbodi nent;
wo-e@ang2s2” is a flowhart of a process for recRPCWUSZP08/084839

software aircraft parts in a library in accordance

FaR S TR ORaE 8 e as pishling soamands, through a proxy

serveﬁﬁf?é’éébiiﬂﬁrﬁ?cé’wth a%%cﬁﬁé%@ét{e@ﬂ%%iﬁb@dfﬁféﬂt”em Figure 29
is a high level flowchart of a process for managin

sbigutert isia tleweharpaf a processdonratehdrg and Idl%tnbutlng gownllnk data

troudf ¥TRbEP 58y BERRCARFIY achhlihfe il 2 BrkafEaLS efboBiment

aFiurdaIsie aMidwctadrt afly pnd @@ Tus distritdingridttivaire @trbeafspérts using
is a flowmhart of a process for dispatching comma

a Softwalrwalrmteaaa@@ iRl e agpardanse Withan ageriageaHsoem) b@ﬁkment
%i{]r% ig! anI&NElllé}Y\Bpétpﬁoégssaf PFé%;%ﬁﬁ EQ{a %}ﬁ@%tsfd? Wite
i N accordance w an a vant US
mamtEngnm:@toBiB_m accaarﬂhme:hv&htamddwrﬂmgm&sserﬁbodﬂmﬂew ng

commands, i n Acc e with an nt ageous

R enro.b RirGpaa BISeH bizOeiTa of &iibra 13 caerdagoaayit an

advarﬁtggé\bugﬂeﬁx}bgagﬁé{ntserver application in accordance with
an advant ageous emnbodi ment; Figure 35 is a di agram

i Figurertf lsragdagmmxlwsér@tmgra file syslem divectory layout idaancerdance

an_advant ageous _rrbodi ment; Figures 36-39 are
wﬂhadﬁgj\cb\faéﬁ%gqqqsu@pﬁgg ’data structures in accordance

WFidurem gidvaaploal eifiiFafiNOst- ARt an bignizatidd dfTofmands in queues
di agram of a proxy server file systemdirectory

in aceprdaneauwih ian atvestagasse ambedimensdvant ageous
B i o R Bl b o

advambgyboehembodmageous enbodi nent; Figure 42 is a
flowchart of a process for sendi ng downlink files to a

| Figutey21 is axcompinceaiaistivciie dena Ae e 60 mansbifl #repfdance with
an adegg tg%Pﬂgehﬁ)c%"an pchart of a process for sending

even es to a |brary in accordance with an
afiguredifeis s diaghardiiliestiatin giageoneméndi data sfriiotved &ortarotiplank

comB R bR SRS AP Db LBl L "
| Figure! BVEhRafagPAmAIUBtRERS S d&E sﬁ@%ﬁ]ré'f@@a 86%W$IE fommand in

aircraft partsin
accordance with an advantageous embodiment;

Figure 24 is a diagram of a user interface for dispatching commands in
accordance with an advantageous embodiment;

Figure 25 is a diagram illustrating and user interface for viewing commands in
accordance with an advantageous embodiment;

Figure 26 is a diagram of a user interface for viewing parts in accordance with an
advantageous embodiment;

Figure 27 is a flowchart of a process for receiving software aircraft parts in a
library in accordance with an advantageous embodiment;

Figure 28 is a flowchart of a process for creating a command in accordance with

an advantageous embodiment;
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accordance with an advant ageous enbodi nent; Figure 46

is a flowmhart of a process for receiving command
war@vosesinf ormati on froman aircraft in accor de@ES208/084839

an advant ageous enbodi nent; Figure 47 is a fI owchar t

iR AL S S pioh 1T A 8 A osRBs fnEanading splwage aircraf

parts | irfadcdriamEd th é?]facﬁ/d?ﬂ@g"&ix% érﬁbodlﬁféﬁitw ng status
information froma software mai ntenance tool in

abigureaitis aMlowchart atie anecepsdas disppishingeeemnringsteicages in

accorins M B o AT B R o e et o °
aFiurecEiRUS flewbingt BB proddsgubediPatchirly Edraneimarfile®fn a

process for sending |ists of software aircraft parts
accorgignge ¥ithtagap@VardpgRAUPLIPBOEIHINt n accor dance with an

o p@}bw@% AGHORSH HPQS)T fésg%ﬁﬁéf’% dgﬁw 5 té’WFé%c;o‘rdé’rﬁce with an

cess for receivin oma
advantaged)tememmedtmmt i n accordance with an advant ageous

odi re 52 is a flowhart .of a ocess for
it T2, Mo 56 7 peachssdnt oqu it canis TR Areardance

with e]trpgdjvdr{tx éi,ﬁgggnygr{th an advant ageous enbodi nent ;
gure I's a diagramillustrating data flow and a

sEfgtwarIiA ised dlagramalwsttr@@hg|dataaf|@wnniarmexyvsel’vemppllcatlon in

dvant ageous odi nment ure 54 is a block diagram
accorgpn%e g’%ﬂt%‘?%\’ ?Qﬁ%‘ﬁaﬂt'goggrb n‘i n accordance with an

apRIreBERUS diRGRa iilRMatingiagstofy senic appHtabingim Rjcordance with
commands and command resource tables are depicted in

an adyasi®geare enadimant; advant ageous enbodi ment; Fi gure 56

AL BT S P SO LR o i o

advarﬁbg@ommfboand@mml inks table in accordance vvi th an
advant ageous enbodi nent; Figure 58 is a diagramof a |

sbiauierd g Alegran & arsery server flassisteri 4' Qyptructure in
accorgﬁfgé@%’tﬁead |gur%&%§c&n%8§]ém advant ageous

odi nment is a diagramillustrating
i Rigureatkiscofipudart of & ppdeassfoettdeiviag sddtmatran from a library in

i nt enance i n accordance with an advant ageous
accorga E@rﬁn aéfadﬁ?%%ol.@oerggog Wxanpl e i npl ement ati ons
OFugLﬁ»amz RILNbRERSt bPE pré&dss! B §érﬁcﬁﬁ§ d@wmﬁnﬁras&olambrary in
66

accordance with an advant ageous enbodi nent; Figure
accordgnee withgmaaavartageous emgodiments | ow t hrough a sof t ware

AT IR 5 bRkt G IO B o RRERERER R pery in

accordance with an advantageous embodiment;

Figure 44 is a flowchart of a process for sending information to an aircraft in
accordance with an advantageous embodiment;

Figure 45 is a flowchart of a process for receiving software aircraft parts in
accordance with an advantageous embodiment;

Figure 46 is a flowchart of a process for receiving command status information
from an aircraft in accordance with an advantageous embodiment;

Figure 47 is a flowchart of a process for receiving downlink files in accordance

with an advantageous embodiment;
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advant ageous enbodi nent; Figure 67 is a diagram
illustrating data flow in a software maintenance tool

wee@emssing downl i nked files in accordance w tPCHIS2008/084839
advant ageous enbodi nent; Figure 68 is a diagram

- Figiiei 5 P08t Sk a8 e it atatt s Ealion fom a
softwé‘ll‘éVI%BtrﬂQﬁ’éhb% RBPR R arfdeONite afBdvantaddioddedbodiment;

il lustrating data flowin a software nal ntenance tool
r EigurevAhig liewehdrt ofid procassdpy sendiag ddpaaalien 1o @ sotiware

main B4RE PRF b g GIIENTllhian 4 Fadths b BRI, ¢ oo
dBEfgure 30isrd fawolgarabfla preadsstar séndingeisdst doftware aircraft parts to

accordance with an advant ageous enbodi nent; Figure 7 1
a software mAIRgNante [9al4h AeEAgNEPMHEAMED \ENtagequggabodiment;

oI 81 B3 howbigHLRY S G MR RHIGE ol BIAERRSIRMIS software
mainteazaete fdobichesdrdahcawiih anesdydnteigetusagrnbgdisatwar e

aprcr af arts in accordance wth an advanta us

CFiie a2 82 Iowehal oha peocrsedPLIghang HORYIGUaiEs fomra software

maintenBhE&E &% irf SEcATBRRER (ith S ANRIagd dus! éthbodifridrt, | N
accordance wth an advant ageous ‘enbodi nent; Figure 74

i Figurel Bistamdiagedmallysiratiog slata flowemndi angokwatenamaintenance tool in
ircraf.h ar({]s froma software maintenance tool to an
accordaRe Wil LRI VaSHP QST TPBARIE syst em i n accor dance

WFidurersAid\ploal eifiirafndias soMiare MiaiteMande todl id accordance with
flowchart of the process for receiving downlink data

an advan@geora #odinentan advant ageous enbodi ment; Figure
rﬁ%%r ﬁ:ﬁffgﬁag%%gh&ﬁ r(})‘f%%?ﬂgrﬁssalﬁ Egm'frﬁ)ac!{c{ %l%[l?c{%taglnes are depicted

Ircra I'n accordance w

in acatyanicagith v fivbatigeius,erbodinent7 is a nmessage fl ow
diagram il lustrating nessage flow used to poll for a

cGHIHRPY '§ neidgram it @apial Woumlink ¢ak esesdanasouithent ;

advarﬁhgé‘éﬁée%%baﬁné‘rﬁte nessage flow diagranms illustrating
t sendi ng of status information in accordance wth

aRiquedit mgediagramtod di dewmlinksitghledn @0coslaacewdthagreadvantageous
b flow diagram for downlinking data in accordance with
embodimeRfy ant ageous enbodi ment: Figure 8 1 is a di agram

| Figifrerss isntdisepsa et af doivate eRaihidahick fobISil@BYstem directory
partially delivered in accordance with an advant ageous

structgrghhdRcaondanas yitlh engriviestageous sageodiment;di agr am
4l S00 AR AR B8 iEfabd AR HRREAR AL Bn R in o
software maintenance tool in accordance with an advantageous embodiment;

Figures 60-65 are example implementations of user interfaces for user interface
components in accordance with an advantageous embodiment;

Figure 66 is a diagram illustrating data flow through a software maintenance tool
in sending commands and software aircraft parts to an aircraft in accordance with an
advantageous embodiment;

Figure 67 is a diagram illustrating data flow in a software maintenance tool
processing downlinked files in accordance with an advantageous embodiment;

Figure 68 is a diagram illustrating data flow and logging importing events by a

software maintenance tool in accordance with an advantageous embodiment;
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Figure 83 is a diagramillustrating nmessage flow in an
upl i nk process in accordance with an advant ageous
wepdvomsasent ; Figure 84 is a flowhart of a prop€BES1008/084839

upl i nking data in accordance with an advant ageous

epbodi 1;Figure 85 is.a f hart of _.a process for

ablgHTerRd e S0 dusgia et filin adoRidfa ra waegce tool
retrie ARG PRAIERSM HiBsREn &R cbidamcaiviie amadlAbeheatis Behtddiment;

crate tool in accordance wi th an advant ageous

efrigutentthis;a diagians ilBistiating déitafiewrin ial safiwearatmaigtenance tool

coring 8 Gy and FeTEOREM et B BRHREE MR avantageous

embodirhgistt rati ng the processing of a crate in accordance
wi_th an advant ageous enbodi nent; Figure 89 is a
dFigprend 1 is1a.diegEam Al siréing mpleading af sefvare airqiafe parts from
[ f; ¥olo] ' n
altorrfl &b atEs i boBolteREE wifhan b ARGEEARIERBHINR
I Figurerz isrghigitlavélflowaocharti of spprocesg famdanegiag lsbftgare aircraft
crates in accgr dance with an agéémt a%eous enmbodi nent ;

parts § gerQrdgnge PN ARAFUFIFIUSRT PTG he data flow in
CERAlreB B £HdE dethiREFRMARBROMY bidcaBs RMARKAGIRG $oftware

~enbodinment; and Figure 92 is a flowhart of a process
aircraftqrarisriogessrdance widt en aduactiegeous emydimaance with an

agdvant ous, enbodi nent . DETAI_.LED SCRI PTI ON_W t
B TR R S TEN B T Piess TR g aPals & lnarts from a
softwaef @arMeétarice tBbBtdf &n énb@é\’d%éaﬁérﬂé )d_idﬂﬂil&lﬁ[ow%)%fterﬁ ilakdordance
_ processing environment is provided in which the

with efuRcuandeEenys @mbedimanits. |t shoul d be appreci at ed
N TN A R T T —

with asnadvamtagetus erbodinentdi f f erent enbodi ments may be
i npl enented. As used herein, the termexenplary refers

t GigeckOigA diagrRm b COMPOBSEE 138 tenirangdgl information with an
aircraft'TR e EERRLE With M%ﬁvé’@%b&{}ﬁ@&h%%irﬁ@nﬁ he depi ct ed

envi ronnents nay be m urning now to Figure 1, a
dFigyrand 1 islastesagge fow diagnaor kludaatingp mesesge figwsysstdeto poll for a
in which a,software part nagenent enviyonnent may be
commas 9, AoRIFTIG il Ae AoanROR0RS FahRdignt  an
ap AT TP ambsﬁge!ﬂowl diagfinss MYty theedomiing Bpé@tus
_ processing system 100 is a network data processing
informgtipndmaagordence Wikt an @dvaniageays eeadimentr r ed bet ween

" Flirago B HE5 e ialiogs B digirik i i docordance with an

advantbged @ embodiesmmands, software aircraft parts,

Figure 81 is a diagram illustrating message flow when the file is only partially
delivered in accordance with an advantageous embodiment;

Figure 82 is a message flow diagram illustrating an uplink process in accordance
with an advantageous embodiment;

Figure 83 is a diagram illustrating message flow in an uplink process in
accordance with an advantageous embodiment;

Figure 84 is a flowchart of a process for uplinking data in accordance with an

advantageous embodiment;
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15

downl i nk data, error |ogs, usage history, flight date,
status information, and manuals. G ound network 103

WO pbghss2 net wor ks and conputers | ocated on t hECTYUS20081084839
Aircraft network system 101 is a net wor k and conputers

cate n ap aircraft. Int ex | es, . comman :
B BiERa ol kol  proderST9nTpRRAS Bate Picapytance with an
advarft8 g@msgﬁmgahﬁ@ﬂlo4 Li brary server conputer 104 and
other data processing systens, such as server
cbigirediGsisindiagram ilpGiratiog revata @ol it aconsdandaswitTiees e
nd distributed to on ground conponent
adva@%ﬁ%§ba§gﬂ%ﬁrﬁ$§ky server conputer 110 through a
NEigWrek87 BULbiagfarh iludtiatihg blctatd wol Angtcot@8ncadith an

Internet 112 may include connections, such as, for
advaniggapieemMAPAEBENt i ber optic cables, or wirel ess

[ P
IENHR F Sftpesad fowdiddant MU EP IR Dbossilg 074 e in
accorslanmemth amadiwasrﬁagpecmsyembodmerﬂpnput er 110, may be
cated . at other ai s and other a ns, such
bl b 1agra dhETa g Bl RaRAN LA sy iorface for a
crate E’écﬂ\(rﬁ desoriahcéd W‘Hrﬁédvé?ﬁé eSULERBBidNtf or commands
and parts received from|ibrary 102. The conmands and
sEfgumarQQ &ia diagfam plarstr@tlag :d@tarﬂgwbe inspecting apdfunpacking crates in

inte nce 00l.s on por a%]e omput ers, such as
aC“NQHP? @E%H%w%%‘ % n mai nt enance | apt op

1ngur3f931>% $8 g&émﬁlm@‘trﬁg tAd QaMibWdi Bieifing Gecra@Pintdccordance
116 arereferred to coIIectlver as ground tools. A

with agy amantagrRAUsSRIpbedimant: ard a processing systemthat is
CRUAYZE bRl BPRTLARLIRE: BRRILCAL DR okt @3RS
I NS0T mati on, such nmands, tware aircraft

accorpants witargh aidxmﬂtage@@aémboﬂihmm. server conputer 110
may connect to aircraft 118 through various types of
connections or links. For exanple, wireless unit 120
may establish wirel ess connection 122 with wreless
unit 124 on aircraft 118. Wreless unit 124 connects
to open data network 126 in aircraft 118. Mintenance
| apt op 134 has software maintenance tool 136 and on
ground conponent (OGC) 138 and may communicate with
aircraft 118 establishing conmmunications link 140 with
cabin wireless access unit 142. Conmuni cations |ink
140 is a wireless virtual private network tunnel.
Cabin wireless access unit 142 connects to open data
network 126, in these exanples. Open data network 126
provi des an interface for various comruni cations
links, such as wireless link 122. Additionally,
satellite unit 128 connected to proxy server conputer
110 at airport 114 may establish satellite |ink 130
with satellite unit 132, which is also connected to
open data network 126. Open data network 126 connects
to aircraft data processing system 144, which
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contai ns onboard el ectronic distribution system

(OBEDS) 146. Storage device 148 also is located in
W@epeensdsh2 dat a processi ng system 144. Storage PEWUSH08/084839

148 provides a location to store information, such as

aircraft parts. Aircraft data processing system 144

al so includes file transfer system (FTS) 150, onboard

storage manager (OP@TARED PESCRIPTON | 0ad function

(ODLF) 154, and signer-crater nodul e(SCM 156. In

t hese exanpl es, signer-crater nodule 156 may be

BB eBCa FOV o ol et HarGRURY WA o Bp S RO Pl 1, an
exem@Rirp dRIgra@ssfi angataysrbes’sidd enwiyoriraset it peovigediroivhithcthew
I nformati on syst ens/ mai nt enance system conputer. File

advaritaaﬁ%tﬂ%err@pgtr@mt%d)t should b appreqialgstbat Figuse Tip @mly exemplary
and I%@Iﬂ%d@@%b%sé&%rqlﬂg& %%y;ﬁnﬁ%%ﬁﬁp%@ ttﬁe enwronrgents in

ard storage mana manages I n |on sto
whichi diffstemt eg&)mmen’s rihéﬁs bemmﬂmndntédt Ad osetl hereir,itha téﬁsrzflexemplary

f d f
refersyR A TR AP RE8 N G HPRLIT AP gREIalon oy modfications

to the%i&t@dje'ﬁ@lrbﬁm%%dmta Y @g88s i nconing crates and
store the contents of those crates in storage device

148ringldowi torfdguye 1sa gimgratmuustratmom het\Alcsz mpmemg system

in Whlf%(? scgﬁadardgq#%&%r a%%@%g eﬁélr&wrﬁe@ﬁr&%g gxl q?rrggﬁ ed IS d%plcted in
accordahté ditetrdadRiageslscémpbaipmirt. G $is eRbtnp) @Y\ﬁbl&rﬂlata
146 |l ocated in aircraft data processing system 144.

procespibgdygtane d00dsipdaivetk d@i@tpr@ﬁew systemeinawiich diferrnatéon may

be tra%'sferFeCH Qét%%ﬂé é?%f&ﬁ%ﬁ/g J91 rﬁjcfgleqru ﬂf‘egw%ﬂfi Tﬁks information

mruni cat1ons

may |belod€pt$)r axampbd lvathoun iedatior] @rhimands, @bfﬁﬁéretairtdafn parts,
system 146 connects to a ground dat a processing system

dOWﬂUﬂ‘&d@‘ﬁe e[moRkegs) HS%QGPIBN%V%'HPE%@@U§ by idermatiod, and manuals.
Grourﬁf?hgﬁﬁng thé\BHQ neRib %n@%%dté% Ié@%ﬁ%ﬁﬁ%‘ %’Bﬁnd Aircraft

I sol at ed ta net Mal nt e
netwdrksysieni 361 lims nebionkearel oenptiEnsopatedon abGircaaltt on

nd t 162, t k 164 b
oIt Se SR AR comyRangs MV Bandaled of fibteey 108 faested on
library 8&rvex 88Rip@ite rCrIA. r@bra??%éﬂfer%ﬁ#ﬂtﬁeﬂ@@né@&\er data processing
el ectronic flight bag (EFB) 170, and cabin services

systemgs sueh pessyver rempodensr S arg 186, carngick talipgapebiPeles

" PTERS PRt Ao S B Blor it srpE e IRt Foo on
proxyfssi@t coritend10 throeyhld netaek Wuchl siatarneest2. Fakinet 108 and
services system 172 provides appl ications to control

Interngy 42 mgay iclusle cannecters. ssighrpsafon e@mplagwireatier optic cables, or
ereleggqfo%rgaﬁg ﬁgﬁg ks, SF‘IZ)%? {\;{) I 591% ﬁr‘lééft?é”o%a edi |51 a facility,

stri 'on system 1 shes a co i on
such gs airpdrtdevi d%r,oxplsbnmrsl fohcdg proixg sensdrrdopuyiuten thSmayrbe located

146, requests a |.i st of commands .queued r store
at othgr F‘EP%‘&% aT:dLs)th%BB%H%SgﬁH%éSé@ﬂgt%‘é‘ﬁPé qGFeiong 3 r%\f server

compiljﬁa%’ﬂ‘brbrowdes for temporary part storage 111 for commands and parts
received from library 102.

The commands and software aircraft parts also may be sent to software
maintenance tools on portable computers, such as software maintenance tool 115 on

maintenance laptop 116. Proxy server computer 110 and maintenance laptop 116 are
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data processing systens, such as proxy server conputer

110, mai ntenance | aptop 134, and/or nmi ntenance | aptop
wasmo/ogsmuni cate with onboard el ectroni ¢ di stPCDUS10081084839

system 136 on aircraft data processing system 144 in

referri1 56 CalE RN orting thiRS A e LReS 2T 4y dia processing

systeBT PN dadigub<y Wih 'aﬂ"eﬁﬁ?ﬁbﬁét@satﬂiﬂgaw id/\t%r@sfét inféraddtion, such as

parts to aircraft 118 as as downl i nking data or
comnfandss soffivare aIrQrsftmtrtSOan@fdomtmk@Iatar conponents and

SPRAGHE TR Aoyt AbyRaY cdf it PERH T BYSARTVAHSUS wpes of

connédt@n@&iﬂﬁﬁks | Fonbkahnpld, IWilegst uren P2l hndstalbiRgh \bﬁieless connection
ement ed, For exanple, although only a sing

122 \Aathrw%tfetss usitdRAvan aircraft1dBarVirglesaomi cormﬂcts fa1 @pen data
netw kH%ﬁ{] it P8 PrvPa?ﬁtBh Hed mﬁf&%&hﬁ& rh%%%oﬂﬁfa\éér’gﬁsanlﬂjt%ﬁance tool

her ‘exanp a|r I ne
136 aneltomgﬂouma&ammormm (@ GC )t 18 8camp otagrcomsunitades with @xrxcraft 118
rver conputer rts, such as air
estabiiBgGRTBIRaF Iy o AQuibGrbl wiHERs SRants ebigd.
Comrﬂl&ﬁlcaﬁ%s Wm B a iR Aea BREYE RO niBLY dé%ln wireless
used in place of or in conjunction wth Internet
accespunii T2 nonneais Ky gpete data aetaicalyl 26 infthaselekamples. Open data

notwdk 2B agE SR iB R B Vs cele M RAPRS fnkh R s wircless
link 1220 Aeisifionally st @Me2Mtit 128 80nf¥A8R kS pRixydscidérecomputer 110 at
processi ng systemt hat rmégbe used to i npl enentdata

airpory1ddenay agtablish eniellite liak 1 vvlttbﬁi%tewtesumwéﬁZcWhpbtl%ﬁlso
conn%c%ad t%b@ﬁﬁg?epﬁ&v*owtl% 116, proxy server conputer

tenanceé laptop 134, mai ntenance | aptop 158,

aQpeni data atatw@hktmeoa:mm tegaicoratt eleital prodessinggysterd 144, which
Inthis illustrative exanple, data %@3%35' ng system

contagseenheard @ecronimaisirbalios systeab e 14 RrIILIe e 148 also
is locSROMH BircAi Q4% &8&4\&8@; By Qefr . SfBrE %wc@t@f dro?fes a

persi stent storage Communi catl ong. uni t
locatiom parstove infatmétidgrOsuchias ddc2aft pads difsqeraty d2tdorocessing system 144

.Pr.o r. uni,t 204 se execut.e.instructi ons r
also ibGRAe IR rarer S e FEE3an0; FesSaraoPRbiiehada I 152
onboé’r@l' datd Wad®Rinchisn R0BEF) a54088d QignePchatef %MB@WH@VM these
be a multi-processor core, depending on the %tlcu ar

examplesi sigpst-aratenmorule ha6 mayrhs sepementad asaﬂava libeary compiled

into ob e EFEEHTEK A o fael ARPCEEHER LR S RRERRSG systor

144 nsRLRREany fMMPoLS SEES |rﬁorrﬁammgtstembrrﬁammmametdystem computer.
illustrative exanple, processor unit 204 may

syhetransier sistem pe@ ieusesr Wasijansdar Blehdn ﬁt@ga% P'?V'ﬁ?é' 48 to aline
replat?éé?)‘?@ﬁﬁf?é SO%E)O%Fbes@or exanppetv?gfrrﬁ/ar%%s |hf3)rrtngﬁ3ﬁ stored in

acce

storagns deVlye diuBe rOrsbnetrdhiaeha \ozddafunkgorod 5 dmna \softwbré eomponeglered to

? Per si stent stora ?
load so tware aircraft parts onto line re% aceable units. Signer-crater module 156 is
used to process incoming crates and store the contents of those crates in storage
device 148. Additionally, signer-crater module 156 may crate download data for
downloading to proxy server computer 110.

All command processing, in these examples, is initiated by onboard electronic

distribution system 146 located in aircraft data processing system 144. Onboard
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208 may take various fornms depending on the particul ar

i npl ement ati on. For exanple, persistent storage 208
wWOrag90823»ai N one or nore conmponents or devi ceSPCﬂU82008/084839

exanpl e, persistent storage 208 may be a hard drive,

cloctrph s puar sy dg i uRes Ria AEle-BrotfioPugol tandﬁetermmes

whetH&d dorHERMidAtioRs iRk Ha8Hecht<itaMIRNEES B4 iRk BBYoMBs available,
renovabl e. For exanple, a renovable hard drive may be

onboarﬁeejetttmnlpérsérllmtm systemddé cro® ectsoteraigiatend date piegassing
ese exanpl es, provides for comruni cations
syste&]l?ﬁ tﬂ&?“é " data processi ng systems or devices. In

t hﬁ@tﬁeﬁéd%ﬁt@geo@@Gmbﬁ)ldirﬁémt@nmallmehaﬂdéfilalpﬁopﬂB&M%Ié@tabllsh
interface card. Communi cations unit 210 nma

comnyglicaiipnedinkted with spied ﬁi@t%@tvmrkéﬁﬁhévlala ermca laptop 158 has
SOftW?{%ﬁ‘tlaﬁﬂ% n&NL ol ?6§%§d§%mh$%5m % Communlc]atlons link

out put” uni t or imput. out put
164 nuat lbe & wineabthemedieni Cldse Iirimltepllﬁqeabka umtmmayém 1fcur alenaple, central

serveD Pl (R0 BB e BAREdTS PO IElTU, AP origies system

CSSMYf‘O@fe‘ﬁtr@F SeMRHARJIURITES %Powdé’é’%/n%rplﬁ'étm}ﬂi‘klhg #ctiBRY for the

Send output to a printer. splay 214 provides™a
differgndgtedwddss in @irgraipl 4§. These ﬁamlccm; moludeufmrexample packet routing,

Instructions _for t erat i ste a tions
frewal] SR ol oo datilh SV RSB NGy BBS tatéi® to
contrdiRg8RM$ il theCditcparms, JiRY delidHingedabintdeoi® iidaddfiss s¥stem.

forexecution by processor unit 204. The processes 0

t Honbopreelesiropiertisfriniieon syrignt4p esteblishes agonnection to a
grourﬁrc?e%ﬁ e c?)rnbldghf W%%FRH%' d?&glﬁﬁﬂ&@%?étgh‘@i@ e%gs a list of commands

I ons I n a sSuch

queués onetawsy fatCircraft ¢$8. I0OTdHioand Hrauns @drﬁpdﬂﬁr&ﬁﬂﬁ@ 188,281,162, on
program code, conputer usabl e program code Qr
data jreRpetiag SV%@H@@ISHCB@%}V QK SYer EARPUERIYI 108 malaigngnge laptop 134,

and/oF VESGHIERENBY 15ht8h %93661;1 Jﬁ'ﬁt@mgﬂfbﬁﬁ? ;ele?ncgé)nbcl@igtnbutlon

program code I n er ent
systeenb3flop @iroraftidtberooesginy sysiam 44 tintlygds exaroplpat dihis type of

r eadabl e di a,., such as .nepory 206 ar rsi,stent
SoftwEESrSBRSHE Prafiges g AUEE BT RS R BRIEEoR 5 416 Sround tool t
uplink éﬁ?ﬁ?ﬁa‘h@l@'aﬁd%dﬂv@?e%@%ﬂ Barts Rﬁgﬁ@aﬁ TG weil & salsivilitking data

be | oaded onto or transferred to data processing

or filesyst em 200 for execution by processor unit 204.

PR 95 o AR SRR B i

proceesiagRlysterts A00Wre Mot ﬁ%ﬁbh@lmﬂﬁlaﬁtclﬁﬂe%tmlﬂlﬂﬂﬁamcﬁhsaon the manner in
tangi ble form such as, for exanp an optical or

Whlcm@ﬁﬂ@nt@nm%ﬂenﬁ’t may b@d@@ﬂqr@an@ﬂ ﬁ%@é@mn@ Althagghanly a single
alrcraﬁrls ‘%[1 %Yr’c&ﬁ% ﬁ&%rlk 5]0'?31’}15.1 é@fle Bﬁ&%‘ftsrﬁﬁ{/] be SﬁgQ%%%?vﬁﬁﬁ aircraft

Fansf er con suc
netwoiklmd tArEaanotbepaxampfe parhnse semnrksnoena@o@rﬁﬁneﬂvmrh 103 may

tangi ble form conputer readable nedia_ 218 ma )
conngct k@ CORPUIRIE nP it g@ BEPY| %ﬁﬂé‘?ﬁ%ﬁ%‘ﬂ%bﬁoﬁéﬁp%s as%%r?f airport

114, BFd0gh SheftydedT HBRNBIKE dthét thiaf IFRAMGHEY & Sairfple, a wide area
network (WAN) may be used in place of or in conjunction with Internet 112

Turning now to Figure 2, a diagram of a data processing system is depicted in
accordance with an illustrative embodiment. In these examples, data processing

system 200 is an example of a data processing system that may be used to implement
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processi ng system 200. The tangi ble form of conputer
readable nedia 218 is also referred to as conputer
w0 e@onskall e storage nedia. Alternatively, progPE@USIAL084839
216 may be transferred to data processing system 200
from conmputer readable nedia 218 thrqu .
data RIGRARAING SV GHS. SLFR 26 JoETHAGHIS deramacCipd. maiptepanegiaptop 116
proxy! ¥r@&itbrp Genn¢g! mamtéﬁhndéquﬁfdyﬂwtmémténa%a-|aJtBs 158, and
_ “communi cations link and/or the connection nmay be
aircrafiiiiata paocassing systervsi4dnintfligure lust rati ve exanpl es. The

c Jt abl dj o] f _—

n BT bR B i M BCe o Pt 2R WRIRE gmmunications
fabricVR022 gfich proditfes SShemicatibhabetwger podesoa @it 204lememory 206,

.The different conponents illustrated for data .
persigiepiceeEge2 8, soamnppigations wot 2HBaRput/eutpkbiQeunit 212, and
displa@r jtectural limtations to the manner in which

ifferent enbodi nrents nmay be inplenmented. The

dPtrdarssot unit R04tseatasvie exaoatt imetrtistioresyfob softwateetinan ey be

i,n a data prgge sing s st%rgpiﬁncl u%i ng conponents in
loadeg 4o MEMANG 28P- FRORTSROE UBH 20dBaY PeIdiSe L AtWE FdRotRprpcessors
or ma&?b@ﬁ%lﬁ%ré&’eﬁs@%&@de?eh&ihgm‘érkﬁdﬁiéuIém‘r‘ﬂﬁleh]'éntation. Further,

igure 2 can be varied tromthe illustrative exanples
proceshommnit 204 nealpgineplemantied sgisgemeneiymbee bstetogaeneous processor
¢ i mpl errr]ent communi cat i ans fabii c;[h202 and ma% be ingle chi

systelng i Whickia Biairy REPCEPSQRdP Brastlb With SFEANGRLY RrASASERR YA single chip.
As anether MiuRBHLivedskdiplebpceSEor@Miitr 208 mhi ®eliSyrimstrR mimidprocessor

be inplemented using any suitable type of architecture
systemnantaipioginawlple droeesspenefftee semeddpPe: bet ween di f f er ent

c a

ARERER 2 Jh B8 SR TmPlET BNt SRR S EHET apcsss
memaonyrat amgothessuitatie volatilkasrsror-velatllerstoeigeadaldden, Psrsidient storage

as a nodemor. a network adapter. Further, a nenory

. nmay
208 n?)%’ taﬁsrvaélggﬁﬁcpr@s %ﬁﬁﬂ*q}”@gé the particaiardmplrrmeniationy f@r example,
. . y
pers Aol UPEGE AR TR DN ChBondHs o BICEE) 8 e
persisieniasioepea2(8 maydu abatrd dpveva testameomgpyt @ rewritable optical disk, a

T T T
persiffhtstbRIR! 208 81sBMay Be FEBIOVEDR. Ford@BiH8) 4 FérHEVARE IhRed drive
a software aircraft part management apparatus is

may hfepsed fd pensiglepbsipiage 208t h an advant ageous

el T AP SR fffcons v

other 3@%a ptddeksinyg sy8tbmPboYEviees.vRT thaspldxafiples) cdmunications unit 210
sof twar e mai nt enance tool 308, and onboard el ectronic

is a ngivaarkiingtfaed cates t epMMENicaians Wiihg1 drth Rrogige Gasnmunications
throuGiRBRPLSe BF efRGUr it pRySithit MY GirBless ' RhtmAdiEhtidi LI,
Input/output unit 212 allows for input and output of data with other devices that may be
connected to data processing system 200. For example, input/output unit 212 may
provide a connection for user input through a keyboard and mouse. Further,
input/output unit 212 may send output to a printer. Display 214 provides a mechanism
to display information to a user.

Instructions for the operating system and applications or programs are located on

persistent storage 208. These instructions may be loaded into memory 206 for
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source and sending the software aircraft part to

library 304 for storage. The source may include, for
we@x@apsxs92 an aircraft manufacturer, a softwar ePOUENSING/ 084839

a I|brary Supp|ler, or an airline. In these exanples,

oxeoioBrP LR oRPEar ynCaRk o] NS BrRASerS pbY AMErgT et tcients may be
perforrhdd B?%ﬁ)r&g&bsﬁf aMit Qﬁﬂ L%Irﬁj 86rABBte? hbRMAME iiruz8bh¥ak ich may

aircra art rarg 304 may be used to nmanage
be logated #oé m@m@ryausucln aﬁtmmpns 06€h é‘hﬁa@ sr@érmhon@are referred to as,

proorff e Bhlin U BlodRprRs ot kM BMler bt bieblem coce

that r@ay 66 aédd pad exec@ted byl $ prddedbbn (srotéswur &in@ti 202 aftie program
arts. Securlty and VEer si oni ng control rocesses

code Hbth@s@ﬁe&e@t RETPRGEMERS raay beearededied oardiffergnt @hyw@@ tangible
| dat
compﬁ?err\f'gédﬁﬂe m&&%e&%rﬁgé@?ﬂgr 0¢ t&ﬁﬁ?@ls&rhtts%ag@g%& ata

rocessi ng mor a rocess
s?scbgsram ch&tseﬁm rlooatedhia aohmthmdldorrm oplcomemitat reaable media

218 oy Do oo sl B b0 e RGETHRg syt 208 fet execution
by pr@éés%bﬁﬁﬁlt Qb eH8grane tb¥e 29 6%%&*‘?6@%@ rééﬂ%bl@%d‘@ﬂ@%rm

a software nmmi ntéeénance tool |ocated on a porta
computaruogiam headyst 820 dethese exaneplaat é ooateaamples emhmﬁer readable

.S ware aircraft. nboard el ectroni
mecigi 218 ¥4of kS L9uinRTaim: yahetor argaiss Snsiicglprgnanetic disc
that igTiisBFHEH ¥R pRade@dhR0S dARY of eafirtRvideethapist vt 6f gersktéitistorage
part directly fromlibrary 304 or through proxy server

208 f@'ﬁfﬂﬂﬁf@ﬂ Prip Beleragrepeyiee. rngCBra& noaphefye thadds part of persistent

stora%élgbg WEQE@(@B@ fQHROé‘&% pg e‘?gééﬁﬁ’%ﬁlg n‘#écﬁ% %1%%%8 ﬁ]%ytgkg Phe form

Ir OoCa

of a patgisteat storefgdchbﬁ &I aehanrobam\ze oi & flashuidrorystyiat Broodhected to data
is a softvvare client that executes on a data

procespiggesysiany 200st dia Grotaie fom efrearepuien radable mesia 8B és also
referrfli £ 55%%552@;5%@%&)?@1@&&4@% fegd.ve a sof tvare

alrcraft e al romlibrary 304
t Alteunghivelyopsogramardeadt magthetmaisférredito eiata pecessing system

200 1L EPFBRIE FeaIPghey 6.2 1By BBl A SOV SDIr R G o

comniiri€4tidins A 21078¥d/Be HroggR k! @fhneBtich td MPub/tipataak292. The
unit for use. In addition to using software aircraft

comnpumatrmﬁd@éramu’oratbpaqoanagtlcsomawd)ajmywaj@trwl@dﬁss/mrtbe illustrative

examPles Ble o burieatibil i iflsa bV BRERE By Bl tafBibre

medid, mmhcw@rﬁalrmmdaaohﬂuﬂkg edwireleds te@enisgiénsladitairieyg the program
exanpl e, a flight recorder may generate data

code. descrl bing different events occurring during a flight.

d Q?raﬂ‘gér?npgé(m né‘ﬂmy&ﬂ%ﬁ&i fd?ro%gérggg(dféggiﬁrg%ﬁ &1 208"4rE not

utli on s tem I ou
mean&fippravidd archi86tueal dindtatisns tovthieemaanet anahich differenB86@bodiments

may t?piﬁ%oltgﬁ@bltqéa‘w%g,ﬁ%égtégﬁqu{yﬁgrﬁ%&qme%?g | a‘i’/i bSe' irr}l-guarsﬁented ina
data processing system including components in addition to or in place of those
illustrated for data processing system 200. Other components shown in Figure 2 can
be varied from the illustrative examples shown.

For example, a bus system may be used to implement communications fabric

202 and may be comprised of one or more buses, such as a system bus or an
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data about the software aircraft part, the line
repl aceable unit, or the airplane configuration. Wth

WO edoeng2see now to Figure 4 , a bl ock di agram oPCHUS2008/084839
software part nmanagenent environnent is depicted in

r ance. W th an, advant eous Odl ment of .t wa
input 3Gt RS s Mo YR SRS it e B ER s oghd B suitable
type df@l:l@i@?ﬁ‘lﬁ@tthgf‘plfﬁfde%%l? %Fafhsﬁérr&ro%fté b@ﬁﬁéed’@ﬁémﬁhponents or
apparatus 300 in Figure 3 . In this exanple, crate

devicegpaltadined taxidelausssysierofgidiianadlpa corwmpenicalinnsagit ingy include

one of BTERNEN Eslee 8 (MRS Bl el S 41 APREM & & netwon

adapt@@nFuttﬁér 4lPemdrpnddybe Gor egadples xeaembe 206 ONg cache such as
| ementation of library 304 in Figure 3. Proxy

i.mp

foundsla Apeintegtgse iddatmemon constalietibida thah et ke presgRpiiic@mmyuaications

fabric®®2 i s an exanple of an inplenmentation of proxy server
application 306 in Figure 3. Software mai ntenance t ool
4I5eeixf€mantead\cant@@ed®bérebodmmm$prdkﬂ($e aSoimpwieeimplemented

i ntenance tool 416 is exa e of saoftware
meth{il AHPETAIHS RO GPTBBRET  UsaP oo A Prosia dPLTeNegiagTaTvare
aircraftidrfd, bution system 420 runs on aircraft conputer 422

on alrcraft 424. Onboard el ectronic distribution
sy‘éthermfemme soantocxigupe 8, efdiagren ifpsieating asolwareaircraft part

board el ectronic i_bution s em 310 i.n Fi
managBRER foBaraii R Gtted i g hisBiod Ui, AP danPogd dh foodiment
In thuspémﬂgﬁa seftivard girgraftipart muﬁbg@meﬁ@épwbmsasm@ nefudeRaeteiving
426 in crate 428. Crate 428 is a packagi ng system for

moduls B0 ihsaryi 304, rexypsenveuapplnation 3080 sobwarg iagdenance tool 308,
and o?le?Fc} eb&g@ f&Bbutidh gg%qél% inpl es, is a file that
0 par

alnNs s vvare aircr 426. Crate 428 may be,

f Recewapmedule 30isfédpablesbhgcsivirigoa softwafeaiteaft phrzirpm a
file format is a data _conpression and archival format
sourceaNg K Inthhe 3¢ twareaingegft parita liRras S04fonslpeags. | Ege source may

mclucfse;zéreéértgelee&ﬁ‘g@@%ﬁéﬁﬁ%ﬁ%t&h%&ﬁp i l\%i\c)%e)? 7S @Eél@[%)ller or

an alr(ldé\R) fil es These fil es al so may be encrypted or
i cul a

 rpireRe keI, MeraryoiAds 1oatg pPe0de RiBtrsiing syiAmy such as
librar é@l’“(/'eﬁ%n@uwrameih I-"lghréqf tL\ﬂﬁfb%/ 804 pFVidePalistordgé sBm for the

e used. ese ex wrapper IS a Securi ty
softwaﬁea@rﬁfaftmatt Algo,déxa@frr&%ﬁ mymuse/datq wasage the B@fy«ware aircraft
parts., T8 R e A B unERANE TnSE nltloe], STk o iR e fletion.

orgarfmﬁg weftwarpgircraditgaes, tieleting &oftvabe dit@fires s®drdstributing
ystemin the aircraft, in_these exanples. The data

softwmeo@é@'gft@@rt§y§eaw%§n%éewm@@aﬂ@@| RIPERFSES MAK be used to
manahBh8LERRERe dhbiah S 1ol e set of filee my

I Redxydservéoapmicatiph 806aneay be loacated pndbe aame data processing
system or a different data processing system, depending on the particular
implementation. Proxy server application 306 is in communication with library 304 and
is capable of serving different aircraft clients.

Software maintenance tool 308 may be a software maintenance tool located on a

portable computer that provides an alternate route to send the software aircraft part to

onboard electronic distribution system 310 from library 304. Software maintenance tool
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data files, libraries, configuration files, or other
i nformati on or code. As used herein, "a set" refers to
wWor@0825anre itens. As an exanple, a set of SOPCTWHE®08/084839
aircraft parts is one or nore software aircraft parts
and a set,of commands i.S 0O
308 OB e SOL VAR AT CRAT Ssachagan Eeg, i orbEoughyproxy
servepbgﬁl%sa‘-ii%ﬁ W@H@péﬁ@mbCbrﬁﬂw‘érp%rﬁajlél"’%pﬂeﬁ]bh@dt@ﬁt part
426 in software aircraft parts 432 in |ibrary 4086.

TRINboprdbelestPhig disiyibLiien syient 310 is@mpkampleof ameairergft client

oot @ Bhifitel DRl eneof YRR AT b Byare clent

that eR@c@t@demIOé data Processing Sys@sn 06 ¢hs bRrerdftn OKledardlEctfsnic
ftware aircraft part 426. The different parts stored

d'St“bMt'PﬁﬁYSquBﬁéPyn%Be%\gﬁ B&ofware aeedrarbfoashe airerakifrom library
304 t@%&pl 3)??@ §<§H§/EF %Pél?cdau&ﬁ g.%gfhf& %8 Bﬁ%a?éé‘f@rraf  part has been

I'on rovi mponent
receivsaf bw\anboqu"dretleq:tmagelrmmutmmwysmmn ﬂrfmsd)fu/vqnerélmraﬁt part may

ment og %%rlons on software aircraft

be m%%lllq '”4"’3 e?%ﬁ@%e%‘ﬁ n{S%perations may incl ude,
for a@’dﬁﬁ@iﬁ"tc?usﬂbts'@)’ﬂ%ré 'a\'FbFa@tt & méﬂa@bfﬂé?ﬂtabﬁgraiﬁi 808 E

~ aircraft parts’to an aircraft, organizing software
distriaite @oﬁWarepamr@ft [kt setoi argau;@faftmﬂmsaaaparetwa‘ alspamay;be used to

recei i fpadepaRbyh8 ity This e MRcER By B R owmin cete

For eﬁampreafatﬂ@Wrrbaoﬂare@mysgérvaét@mbl delctibihgAdiferdny e08Mt8idtcurring
a set of software aircraft parts from software

duringpritighif tThimeee may berdpwilinged Hbrodighanboard etpereaiccdistribution
systeﬁ1I ffd {h(??b@}] B @é{ éé?\%l’ é]pgsll%}éﬁ&? %# ?a%dlcﬁ sﬁﬁ%va?% rn‘(ﬁgtenance tool 308

ormuni ca
back &5 Iﬁﬂ'bfﬁ%&fd]‘”étbl’ Ubetandrartay%@mﬂfl&(ﬁetth laf8egmag include configuration
comuni cations link. This comTunl cations_|ink may take
data ghaytdhR splbwate aifya t&@&hﬁ?%"”%r% feqa0d] UBbrRRIRP GHPINIes
y be used. In this manner, aircraft parts and
confldéJngoﬁy be exchanged while the aircraft is on ground
oWithviefierien cé Inoghtio. Fignre #h arbleckadipbhesm of arsofiware macitreanagement

enwrgprwarlltég dppw&oq? nwegéq%gg%\ﬁqq?\llvft%o%{jrv%%gm 2l of oéipnre%ltlggoftware
part ngarfdddnRerit é?ﬂm%ﬁﬁfe%ﬂéa@s Bh @%@RFAS of BRe %ﬂbleﬂferﬂét"&r’f frisoftware

parts and stores these garts as software aircraf
aircrafigrars mapageaiment apparaiegy 800 évFigureds on aircraft

BRI Sertfe olife REA00 o tfis OF SO Rl i GRS 1ol ¥B2 s an
exampRrpbiasreniph sletntztiohdst.reE8iving ragdleBOHinFiGlive8e lerary 406 is
aircraft part, manuals, docunentation, and conman

locatesbon sep/er gemputer4td: bibeary 406ris @a qwna@e@épnﬁkm@!ﬁraentatlon of
rar S04 14 RIRY5S. BRUG S AHChg 8428k this Bk Sy F Qfhputer a1

and ig an leixhmmley o486 implenseritafimn ofpr@ayaer\ﬁerraﬁ)bhcatm 3@6 msFigure 3.
wnl i.nk dat a,

SOf“N@ﬁ‘?fTha'Qf[%aﬂ%%/théaéb%?‘ggH% ? ltalggzemgj gr&cS goteware

maintenance tool 416 is an example of software maintenance tool 308 in Figure 3.
Onboard electronic distribution system 420 runs on aircraft computer 422 on aircraft
424. Onboard electronic distribution system 420 is an example of one implementation

for onboard electronic distribution system 310 in Figure 3.
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which is tenporarily stored in storage device 436.
Onboard el ectronic distribution system 420 nay send
waeloamos2sk2 dat a 438 to proxy server applicati onP@/BS200$1084839
turn, proxy server application 412 sends downl i nk data
438 to |ibrary 406 f.or ra e data nm
pIbliEsE &xa %r?é?";?zt@a' idl#; of&?%'vﬁlaé‘g FPFQ&%%E‘P%M@"" parts, such
as soft%r@éﬁéﬂ%'ft%ari b6 fi alaks 498, @Qéfe\’\mﬁsoé‘ péékagjnﬁ@ sptbm for software
his status information may be used to sen
alrcraﬁwrbéaﬁ and is et aiphysigakohject; inatei#@d| indaesgyexamples, is a file that

contalft3hytt et phitde; CrelTBoRFEALF BEkkabli aGfe fipousing a zi

file fofrAagport abl e conputer 418 provides an alternative route
for transferring software ajrcraft Rarts and_downl i nk
datzp filsgformpt is & datguearPessioReRNharchivgt fasmat which the zip file
may éo?ﬁ@ﬂlfbn%%?ﬂ%@ ?E WdtHE tfe%'ﬁp e‘éééd ”@fh?lbéférﬂ?l@s of
software aircra art Tromso rearcra parts
packabh?y systeogior [ﬁrasxycladevbr eappipie; alA\tAﬁ@ drchiver (JAIR)ditdd. yThese files
fromlibrary 406, .dependi ng ,on the particul ar
also iy PErRITARE A DIEHETESRNER, dgBeRdln B cbparlarigrplegyentation.
Of colisel LAY IRY Bﬁr%e%ﬁaﬁ‘sﬁpm%f brdtide LA A rSS bt 88ftware aircraft part 426
comuni cations l'ink with onboard el ectronic
may ki gsed. blnthh@aewenmiﬁsd,me maraperdsazfseouutppmaa:rpe@mattls designed to
tsend t he sg war.e ai rcrha gart t onboard Iecﬁroni Circraft part
meet YALPYT BEFYTEN "SR s dNatnaY PG 8f rRWteS Tpr, SPRyats aircraft par
426. software aircraft parts is especially useful when
networ k connections or conmmuni cations |inks cannot be
eSPHYRIe Rseraidiare426 swwke asofpiare applicetiphdorrse pafa data
raf t
proce‘églrﬁﬁusé/cEerrﬁl ﬁ’ﬁ’ltohcezeﬂa ?énréﬁolﬁ tbﬁs ?xa%ﬁ%e%. e'glﬁei\e%% rﬁl"oé%%é@gggysetem may

be on@tloeaitedlwmm tin® l'epﬂad:éﬁtﬂ@ anite 4Bed|h lairthaft 424.t Mee application may
ome cases, the network or copmunications systens
'”C|Ud§>r %WH@W{:’G%OM rﬂeé gt filgagnay WQ@%{PW@(%’O‘P%@ Py ore programs,

data MQ?"Iﬁ‘iréﬁé& %oﬂﬁ%uf%%hrf?esr %P%Ef{er |ﬁf6rﬁ1§t|§n EF‘EB&—S used herein, “a
SO e

twar e rai nténance t ool transter a so twar e
set” refierstoadne pamntore deorshoss dn @Ixempl@ra setdifstoftwane iaoraft parts is one
s¥st m420_ F rthF Qﬂgoftga];e mai nt.enance tool 416 may
ormogg s Y"é‘l’:ee?k/%raﬁ RS OLGAMIATOS I$ ANE ShHRTEEAMANS. In
theseVdxam@megoard el ectronic di stribution system420. In
this manner, the different advantageous enbodi nents

pEatedeckAlbraseives drais 4% Ane Prorassed craip 8o oreasnitware

airrefHRFAEY i SRS IR PoR a2 Rip L AR R bl Sivg mey

includifsrc@msle, vdlRiating sighatvieddof afaté B28 ahansiittvarehirdaifapart 426.
froman aircraft to a faci Iit% or location for later

This velidptjen eayrbe porfaimedin ansigerbal Re Ccirgpian o emoksdiseoccurred in
crate '4bhlb?tsmen taPe,g ﬁ\l}&‘rjdo rrenft%) e"rg%'o‘?ﬁa?rfegf Pﬁrtg1 g{:og'é‘@g\ﬁtgg?ﬁﬁrﬁw 406 may
be dlanblatédaotamwmuaft such as aircraft 424 through the proxy server application.
Library 406 provides a component within software part management environment
400 to perform various management operations on software aircraft parts 432. These
management operations may include, for example, without limitation, distributing
software aircraft parts to an aircraft, organizing software aircraft parts, deleting software
aircraft parts, receiving data from aircraft on which software aircraft parts are present,

and receiving new software aircraft parts.
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enbodiment. In this exanple, table 500 illustrates
sone of the different nodes of operation that may
wWo@e@ans2s1 hi n sof tware part managenent envir onPENUS2008084839

in Figure 4 . In these exanples, the different nodes
eration ecei v and arts .no 502,

aPetRrastye” Seniiants 318 aaay ohtenar et b SeBRpie a ETaE adns from

softw§|%ﬁa|ré'?f8ﬁ pafEd30ea fP¥Ed ﬂ%s@ada?ts‘%%b%%d eld@®ic distribution

ferent nodes of operations illustrated in table 500

System@(brfé'gxy satver@ppbeaiion 412 isrie comm@mléawnwdh@ﬁtb@ard electronic

dlstrlq\ﬂtlaﬂlrs&sf?% t%rtﬁ I g%\écgﬁﬂﬂgﬁ@@?gﬁ% r'lﬁ%%ggrgagj%)cétﬁns link may

take \ERiougdOBN&I FOr 8kdmpRy, tawr@ys@eommwe&mm@ni@hk&h@y B6 used. In this
within library 406 in Figure 4 . Distribute commands

manngpfirosefs PREs @odHata manke exahaiass woile e airgraftdg en ground or
even ﬁlfﬁgﬁt Clﬂrgfﬁgldéxém%ﬂeg serveF cg%gmﬁlrglmtrﬂa FBIe'd?Jf] gefe% to aircraft

data ma for sen
compate’erthrWa\Anmddmkanracmeiwbrk.The upli nk dat a al so
[ to se or .ot her

i ncl ude co nd d nentatio
B bPRt PERrDa e BH Ty pYSIom 420 PreassS haSeid Aiget parts and
stored thdsBSHdrRASs %ﬂ\%’r‘:ér Akdraf p'aﬂs‘ﬁf‘?:'4c\bltf§ﬁfsw\@b§ Rl [ce' £96 on aircraft

parts are actually sent to the aircraft. “Recelve
com pdtaMZZn KAslneedemh des@D@aresaiecrafd gartdforn yseftware)aqu:naftvaartsh434 may

be |n§qﬁli q 5n F]}?{]?tpqug;re% Vi k oﬁq CBnEﬂone%Sﬁgbagﬁ% Ware alrcraﬁ paot
manugiyy ldb@ﬂﬁ%ﬁtat@ﬂ%@o%r@seﬁmgfﬂ|N‘Eaﬂ95?ré\}éféi'rw td as uplink

reference now to Fi gure 6, a diagramillustrating
data.command types is depicted in accordance with an

a

CAROREE e TRACHE i otr beBu R AR Grorfft 2B irough proxy
servee apphivadion .2 ek tddibesig 4081MHiNE tysk of d@tblmkefea&ﬂan@s downlink

602 is used to send informatiogn froma library an

data. Jnitbesg examples. ling seriaceaiie vals ﬂﬁ@ﬂ%ﬁéQ%%@%Q%ﬁh@ data 438,
whw@%‘éér‘?@ﬁ?‘arﬁy 5(dr&d in f:)ogv\% élg%i(dé\%é |4ggr %rﬁpﬁbsr useé%ﬁd @i8tribution

her dat a. comman
systeimd 20 atay gamnel dmmﬂsk&ataﬂ%atbepr@x;oseraar applmaabn 416 dn turn, proxy

library. This or mat | rexa
servet pRp{retion 2 se s B kTR oD 1y Ao roRADERGS” This data
may thkh (Eieaérbc@@éécﬁancﬁﬁﬁalﬁl,@@@r trhistdats AEd Biafahtl0de Sor bké‘r‘ﬁgle the
repl aceabl e units on"the aircraft. Del é& e conmand

statug ef sofpyargean aw aireradt: eThisstatuainformaion may ieregest to, senskan

opere g s el R PRRIR St B i psF [ hifoghble uniton

the aitdtage exanpl es, these different commands are sent to
the aircraft in a crate. Turni ng' nowto Figure 7, a
f Heeionaly. sofmiPER geriniengppe Ll 4 ﬁrprae@réataa@@@nmtew%prowdes

on I BHANLTHERE SERORIIRS Lol rd 3R YRR SSIBR0 ol
compdara 1St may et for eRampeca [Epdop comphter @mlawlecomsum 418 may
obtainuglsio?tbva?é) rarlngrnaﬁjt' part from software aircraft parts 432 through proxy server
application 412 or directly from library 406, depending on the particular implementation.
Thereafter, portable computer 418 may be transported to aircraft 424 and establish
communications link with onboard electronic distribution system 420 on aircraft
computer 422 to send the software aircraft part to onboard electronic distribution system

420.
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Message identifier element 702 in command 700 provides
a unique identifier for the command. Type el enent 704

w0 pabvosases the type of command. In this exanpl BCT/Uk®08/084839
type of command is identified as an upl i nk conmand.

Syst em el nt, 706 tifies t retssemfr

CEBis TS of AR o St SoB et e SRt par s Retsb hg iserl when
netwdrR'%théét%stcﬂﬂtcﬁﬁrl%hféﬁhbﬁé‘Inﬁ’&b é%dtﬂe@taﬁ%b@rﬁét\ﬂeen server

recei ve the command. Link | abel elenment 710 identifies

computes Aidrnaaireraftuemputend22ise@irceaft ks bis type of siwetian may

occurd Rl b Hetvbeed bl b dar SRt S fpnance
facilitpdBuRRST, &h eomIdtcabd, ihdemdtivbriesr thranmamitRivns @lystdngs providing
identjfied device. Data tépe el enent 714 provides an

comnfucationsdiaks shape terapeiaiey wnayaiipblenes iegnire hgpair.s n this manner,
sonw S e e GoF BIRIN L RIBNL SOIERE oA €t

electronicndisitibufiom ey$tgrm4a2ﬂt Euﬁhgu rseftﬁrareanmsteagacé taznlv416 may also

recei\(j.é@t?\g{Slgﬁ(I q!i%tgs hlé%gﬁrq%:gerﬁ%iﬁ% 885’%{ %l @g@l K gé electronlc dlstrlbutlon

systefi@ggli ment. In thl s exanpl e, processing of an uplink
command i nvol ves ground system 800, onboard el ectronic
dirsthis maninen tbgﬁlfhreomﬁmﬁams émbedlmem’aspmw@/stoemputer

. FT nd i repl aceabl e uni LRU) 806,

implefricbBe ehod preifiGar e fSTBM<Eol5able PioGrar i fof managing

softwai¥y Sirtaft Pavie! FRplcr CabidiffereRt adeaTRgéSls OmbadBREAtYRI may
mai nt enance tool |ocated on a | apt op conputer. The

provigst ter e tpaglienof Bgtediiedaartaiesratite anpeilivi et lpratian fon later analysis

y5tem 802 est abl i shing a connection wth ground

system 800 (nessage ML). In response to the

Turnieg hoactbi Rigure) 604 tabls YikIsaartifg Oncaeeest dperativrk forGosatavdte part
available. In thls exanpl e, the next command i s an

manaesm%k epy¥kARAgNt '@"cﬁﬂﬁie@%?%?ﬁrgéﬁc% withan %V%WQWS

embo?ﬁﬁ@ﬁtr.‘qnttﬁ Q&%@:{) E%C{,G(Pﬂb&ré‘ﬂe%t dn*?é‘bt)ﬂ’%_ FHStP s of
message I\/E oar ectronic stribution system

operaion tbatenky ocher witlhinastofimearé parttrhenagemakt emnroanuent 400 in Figure

4. In BSCStarT b A Hisreih e PoerallonyPolig Tegdi e Alacre pars
mode(308 AL IMB) contiaHAS nfot 508, &i&tripateasartd @i0eea0®, and receive

correspondln to the request available for transfer
downmhiedai@quede 8. ndwseghfferent madgsmfiopeeationsdiustraded in table 500

are offs R LA ) B Sl RAEEEs Whpin RASFHE rang management

envirdriroeht400incF igyisé 4m 800 (message M4). After receiving
the crate, onboard electronic distribution system 802

vHl F%V@saﬂ%étoﬁ gres mede 302.1ydtwaraeircrafhparts maydea regeived and
stored| Wf‘tb éfi @'FH F rélle Sisf é‘%gm‘?ﬁ‘aﬁcﬁemf)gi@tﬁﬂé usBlito send

as e Sl Jgna ures or the software aircra part.
comnidreiseaftheajrcraib oBneseet@ntmamadls enaly be [ fobekamples s upiimiBAata. This

ngs a transfer re
data may?nclude for examplr genglng software aircraft parts to an aircraft. The uplink

orre

data also may include commands to send documentation or other information to an

aircraft. Distribute parts mode 506 is the mode of operation in which software aircraft
parts are actually sent to the aircraft. Receive downlink data mode 508 is a mode of
operation in which data is sent from various components in an aircraft to the library in

the software part management environment.
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to file transfer system 804 (nessage Mb). In response,

file transfer system 804 transfers the software
w@reoensdsp2 part to |line replaceable unit 806 (NMECHHS®08/084839

M6). The status is then transferred fromfile transfer

505 (mess i@ MIAREEEROTAERLPROCESHNC PEtRUR S0 g
dipaE Rieriehtd Hohalo g uPé 8¢ g%ﬁé%ﬂnpﬂluﬁrgw&émm%%@ls

is depicted in accordance wth an advantageous
depictathioHagerdancenvithpe agivanisigeous lemkaghvenb nifdhisnexanaglei gommand

types ERHbEyEeF\Pifk E5E R f 02! REFHPY Bt RoATdnd detete command

606. diphihk icbrirhamd 692D serntdrendtiondrard rdits ¥t warB8craft. This
(nmessage N1) . Ground system 800 nakes the next

Infornaaﬂﬁrﬁarﬁayaﬂ\péw%tfp@ewﬂp@r éeﬁwgr%glrcrﬂftmmb carfigsatiem information,
and o f?erscfeﬁlé Wlh&%@%rﬁ%ﬁ&ﬁbgné Esgd ﬁ; fmttél'ﬂ trﬁﬁéﬂaﬁgt é%% from an

ne sage ectronic dis |on S
aircra(a asldrrdg/ alhlisdnfesnhatian fndyancludesﬁoeexameemtﬂoé |mformat|on on the
domnlln commman uni t, 806

send. t | a eabl )
UplinKs OE SOTEN ) AT Pafta, g [eparislcaasy BurLPRH!dod Teblggeable units
on thé BRcAWNhéBle SORTRIMN 603 f| é?ﬁplb?@di ?&aéiélt@ ini&inkatRton thhe aircraft.

(message N). Line replaceabl e’ unit 6 processes
For exampien delatiel comenarnck 696 mywee Lagd (ctadaleteaafselasted anﬁ\fvere aircraft

pert Y SR o8 TR0l o ARl O RRHE 2R SpBR o arcan
inachild. to send downlink data to ground system 800

(nmessage N6)._In response, onboard el ectronic
difyetingoewda Rigyrek adomatdeecoramanss dn §epistediivancordance with

o sl e Bt PR BRI BB oo

extensibds aadrk @y langobga i BMe) elata stniictuct. sSCoimimdn 708 yiattkig @nple, is
sends the crate to ground system 800 (nessage N7).
an upik GPRW#HWY to Figure 10, a message flow di agram

' Méé%égé“idé?ﬂmer BRFsHt Y9295 c%n‘F}ﬁéﬁ(t] g06 88s bunique identifier for

depi ct I n accordance with an advant ageous
the cambadidirehntpe dlemesaif4 dudipaine the type ofenoneddi in Higexasiple, the

oo G BSong ek E0ed B BHOGTFR cErtn sl S B centris
the ta?@){@tk%@e?ﬂ?orctﬂer&%mﬁﬁdt ApPliCMIHH iBRAHTRIP SR hPOS R tifles the
I'n response, ground system 800 nmakes the next

applicatienendthedargstispeted o weeiverthe aginynandut i on syst em 802

e8RS mRREFIC iR e Tl Pl R R T efer the

comnHebRG6h tRE dibtdrg b ehelbipériaftb Rdr @xamsé aie HiBR nﬁmﬁbg% Wlh@d link or a
. si ﬂnature for the command. If the signature is valid
wirelesgiipr Pasvecaddape elanenti he Iﬁ@ﬂtlfs%ﬁsth@ra%%%@wa@ igentified

deViCéﬁ%%EW{ege'FH@t?Q%Wéﬁgg %ﬁhﬁ&?tﬁ%ég&? oF ﬁ{édtgggg):g%l)ﬁﬁgtlon that
is subjjdrtde tkeex aominesmnd. t Resaunky typerelentent FiM@ridentifesahe particular file that
is subject to the command.

Turning now to Figure 8, a message flow diagram illustrating processing of
uplink commands is depicted in accordance with an advantageous embodiment. In this
example, processing of an uplink command involves ground system 800, onboard
electronic distribution system (OBEDS) 802, file transfer system (FTS) 804, and line

replaceable unit (LRU) 806. In these examples, ground system 800 is, for example, a
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the conmand is checked is if the command is issued

fromthe proxy server. The sane occurs for the
waelommios2askz command. Thereafter, file transfer spSL/ENBLHS4839

sends the delete command to |ine replaceable unit 806

4).. In response to r ce|V| t he de
proxy BT APPICAIN PR SHBRWEE Of AisOTRGES defieieBants 150l ocated on a
laptop 8§@pUER. | dentified by the delete command. File
transfer system 804 sends a request to onboard
ellbetorosass kiging by onboardglecisangoistiibutiamsysier &i2esigblishing a

connd i RHLGr B B BoorERRAGR Wik 1tkSndlsfl ity connection.

grourdedyetert 880 mbkes tRPh@aeabirpandatafiie. IMthiceraMpR, the next
onboard el ectronic distribution Sést em 802 sends th

commgpgt is AN ePIRKANBMAPS 1 &PB0D SYHESS 9@ syl th%“?'&ﬁ%ﬁ@and to
onbo%’iﬁélrl Eérif& Hgstﬁgut?)e mﬁ%g%ﬁta Zo(ﬂp&%%g f)Cté &dteé?%tgonlc

ron sys crates and si gns
distribthienesystean SOTZIweckatr&a signateme forahgruplink csmmmd 800

ssage 07). Turpning now to Figure 11
¢ Beater. orttoard elhcBor dislbuiodiksienna02 danugpaest for the
resou%é fJ GlounBaystdr$ 8@9Rh@s§gg}_é MBAC CHORURB S stirk '809'?71akes the crate

advant ageous enbodi nment process illustrated in
corremcmdlrm nthesreaneeb@tqﬂlabledbr a'apsf@c edbetrhgtestay nessagadMs3 is

id t% f{o tﬁa ngrt manaaerrent cfnv ronment, 400 in Figure

identifjed goprEieyRiink commanel Lecqiyed Ky eg3qqe ME an aircraft .

OnboEFtﬁeI@bﬁ@ﬁi%SdlﬂﬁBU!@n bystéﬁpsmmGme@Qﬁb\Wét@ fedrh Fgfr@urﬁd @ tém 800
inalibrary (operation 1100). In these exanpl es,

(messaasy Mdy. Adteqrensivingihe qaﬁ%rqmoaﬁ%ﬁke@é'ﬁamdlétﬁlﬁpbﬂr@ﬁvstem 802
valldal‘ct%'%ﬂ} Ia;?:’ghét%?@g én ﬁgg c#e[ﬂe F'Tﬂ\r‘ér @al%atloﬁ-nﬂgclg%%:ﬁérﬁigﬁ HS Yhe signature

€S an alrcra

on th@crate abtwglbas tHeosifpaturenfordessoftivare aircraftalart.
(ogeratl on 1102). In operatjon 1102, an operator of

_ eTqaﬁtle&r%nt??@yd slacienicsgistripyiien sysier$o2 §8PeS artegnsfer request
to ﬁlegﬁ%gé,%tém 809 (fhessh QfMQ' rlﬁrr?&s?néen fifd {f&fsfer system 04

thetargt al'rcra or ‘'software alrcra
transfees the safiwdre qmo@épa[tttedne heplagéalzde comB06 (C2tdsagedvi6).

file ceiv f.rom.ano r tem._Thereafter, the .

S8 G 13 Ferarahssained fom BhraTer LS 8Dgrtpanboard electronic
dlstrltﬁﬁlﬁh'é%/@férﬁ'SOQQHﬁ!s@bg@'l\nﬁlo“) in the formof and uplink

conmmand Iﬁroxy Server application sends the uplink

c bufring nadet guEe Bt aanessaging dingramailtusireting peetssaing of a

down Eljlﬂfgérgﬁfgr@ olg eq,%g) (%t%ﬁ rﬁ%ﬁc@‘&gb\%‘n Wﬂﬁ ﬁi]h%;\}g%z%iégds edm bodiment. In

this ek&mpia)alté Bamchreedrictits asivi Fid\@re®urd prdsedtifo? ptdces’ing a
flowhart for receiving and storing software aircraft
downlil eammangee pndbiscExamrle corlpate elegtianiaaisiiRbn fys6m 802

conn SRR o LI BAFRSHLLAEDT ok Eth S0 ol nex
commﬂeﬁﬁi a\vallﬁbtwioe pﬂoces“s'fngs process is an exanple of steps

A c}owma%k co #%5‘58 r|srr§((ajntI tg orn oarc}/ electronic distribution system 802
(message N2). Onboard electronic distribution system 802 sends a request to file
transfer system 804 to send the downlink command to line replaceable unit 806
(message N3). Inturn, file transfer system 804 sends the downlink command to line
replaceable unit 806 (message N4). Line replaceable unit 806 processes the command

and then sends downlink data to file transfer system 804 (message N5). File transfer
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and store parts node 502 in Figure 5. The process
begins with a crate tool receiving a crate (operation
wa200ps25Fhi s tool may be, for exanple, crate tPOI/U4DAS/084839
in Figure 4 . In this exanple, the crate contains a
re . aircraft tht e req ested fr
systefchdd Seoe e b Brbaarteindin s irE i Stsien ¥t send

downﬁ‘rhlf ga@ftb gtbuhd BPsteRPEOE BABESadEINGS IMrdsBBndé fdifakd electronic
he software aircraft part may be received in response

dlstrlhutloa systam i8@2tdraiesEnd signaithd dewnlink gatef Adslitiansfilywemnleoard

clectiBhleriRibyfioh OB 00 RS i< deBBR EIR oD < Pigpagpr, onboard
electrbaiegliBributi®d spsteAFLIBO2 88nds @At takyrdtindfdystim 800WMessage N7).
or digital versatile disc. In other enbodi nments, the

cFHEQé”%ﬁ?Wbt@ Figues 1802 Massaga flow diageam d4isyating grecessing of a
el PR AEY FELLARa LS i S BN BB gment. The

same]dﬁripondnhs ahidepmped at Figures 8rmtd 9 iacaused to erweraxﬂddte
nature i.s inyalid or h dig es not
commigiick n ThRGTBRES S So4its WRBPIAparh gletianic GsbibutipR syglem 802
connéﬁtiﬁ@'t@'ﬁ?o@ﬁ&s?ﬁbﬁ%@ﬁ mé&$ade Oﬂf IrSre4PBASK &ff oUﬁ‘éI Qystem 800
various |l ocations for additional processing. Next; the
makes ithe sexoadmraniddat esbeard alegrartic detmtmtlontﬁysm BR2rayailable.

t erati.on 4)., . 1f nat ur e
onboid, erlbaBRitirbifig B8 dERrdisiianthd Yo d BBl fmessage
02). does not match the one calculated, a notification is

generated. |If no problens are detected the part is

nbheraghigy, arbaged slagienicdisEibutine Szfetemﬁeg CBeCkm@ecslgm@ture for
the c&ﬁ%%nBGQPtth‘éaé gﬁ'&p?&' n&e@h&%a% eI %rﬁé ?%%&%‘I.qné}tgﬁeﬂg 802

COﬂ operati

sendopeeqliesino filshieansiot systema04 foeserichthe dmertehﬁ)nmmapd ay tide
for an ins ector to Ve”fithethe contents I n ot he

replaggahdRi Rk 808 (Massaoe Rdatlh dreseasxaier ﬁértﬂ“@r(?fﬂ)ﬂ time the signature on
the ccﬁ‘l lik %ﬁé#l}’ed‘ afif %e%m?téhﬁ%ls%ﬁea tﬁ%rﬁ’lﬂpi ?Irbt)@ Wt ahe same

or configuration 1 nfornation Ident
occurei@retdntee:ibwzrdmﬂ(murmnehdt Abeozaites, fllé)rhmsfdtesystmtl eﬁﬂsendsehe delete

fied, t ool th ft
com tro\éﬁ{el rﬁlé?% e\ﬂHenurﬂng{)é mggﬁ%gesggﬁgnaf u?g (\gﬁéfau on
1D@spoRed &5 i deling tHd el tPESHRTHRY 1iRd rerﬁﬁ@éé‘tﬂé unit 806 deletes

entity's signature nay be used. For exanple, the
the respyregt ideetifirg/bhthe deleteotoramansk oner or ot her party

Tk ABCRR ST and S6ERY kSR P BRRLPEERobE diaugayion

systefo80Z tsérgttheldtetueabig@ound bgstep860 (metsenjeaoe; Thig status
software ajircraft part into a |ibrary eration 1210

indicajgs wher—t@rﬁh@ée%@rﬁeWﬁSrﬁathﬁgsfvthséfielet%by inpfeplaceable u)mt 806.
In resgggén@tct%éra‘\é%cw%ﬁ.d‘& tribRtbRS gt%fnﬁ E’pé %eﬂbl %%st?ﬁ;tb ground

current Ioca 1 on on e sy S
systest mmg\aema&ﬁ 06). rhespobseaty repeiviag mmgeqtfeet cbrﬂfoer@etectromc

re airgraft parts. In these
d'St”t?H?'Bszr ?t%ﬁogé%ratﬁéra’@c%l%t ﬂ]e tt@@%eﬁﬂ%f% ”P&“F ﬁ'iﬂI% igysent to
ground system 800 (message O7).
Turning now to Figure 11, a high level flowchart of a process used to distribute a
software aircraft part is depicted in accordance with an advantageous embodiment.

The process illustrated in Figure 11 is an example of a process that may be
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Referring to Figure 13, a flowhart of a process for

di stributing commands t hrough a proxy server is
walepbosxse2 i n accordance with an advant ageous PCT/US2008/084839

enbodi nent . The process illustrated in Figure 13 nay

he i ement In software part agenent envir nt
found45§oﬁﬁ/a|g€le Bapténanagqrﬂe%taqurgnmﬁnt %ﬁ 8%”‘9 Azéo ng?ajﬂg software
awcraﬁ)@fpb,eaﬁfa"%@ft executed during distri bute commands
de 504 in Figure 5. The process beglns by the proxy

séhe@rogtml hegins by stastrgi & boljvaredaiperat @ast ing karsne@peration

1100 JHTIRRGH oARBIER P ERE b SO B B Bt i fponent

such palikegP 406 Th Figurk £5 Tae procaehspdd@itiies eim ait@aft to receive the
ropriate aircraft command ueues in the Libra

softwmr%galmraﬁpagtetp\f@m @ﬁﬁde@taftqdoair%@ (eperalan 4102} e't”r‘PRﬁf@tlon 1102,
e
an op{eEﬁgQUﬁfg\%ig)ﬁgwgg C?Q?)il‘ﬂHﬁllké &rérgftﬁ)%gt’s f%l?él{gfergjutlbﬁ to a set of
aircrastof|h wainer eanbcdlafdnt@ahe $ar@le$9|renaét fpl scfédaiendircrafh patrts may be
nenthofthe roxy ser g In these ex Iesf t he
Presei%ﬁ\ﬁ?n% e %'Féfpﬂr%‘ RICRHP Of filt lesesH TERME ANOHAT i SyRley

t MReRIASY, thESbRIvard BRERA bt is iR t® 5%MX)? 8ENMRY application
applicati'on connects to the onboard el ronic

(operdiian A1@4)indhe $grsn efaiach upliek edmoraaict Tfm)pmyu&anvelrm)llcatlon

pr.oxy server, a onn to
sends, 1 PRI eafid 0 cane SALWAl e SPH PHal vt BUbogriEeiSctronic
distrifitiofrsysters @ANBE iderttPictRrcpafO P T alidreN 1 WWltﬁ&hé PRocess
through a wirel ess connecti on or conmmuni cati ons |ink.
termlr_@ﬂﬂg ﬁ@ﬁfiﬂﬁmm cations link is established,
i ,
 TLARMEhb§NoFRute 12 RENERA (B RERING 875 Xfng software aircraf

parts EjdémmedThlaEcbrﬁa(mbﬁmltman gElyantageods enfbadirasaiplies process
onmands, data, software aircraft_ parts, configuration,
|Ilustrai1'e|dé§ Figurg 3¢ @aya'ﬁ%i Irgp &fﬂf‘é‘t?%frbﬁwff‘r@rparﬁ'ﬂ@”ﬁ%wnt environment

400 nif aqmﬁ épﬁ’hkg%?é’éns iseNe,Rith QERifis f%% %e mr gérf&lf‘ﬁed in receive

e conmands for the aircraft
and smreqiamrmodelﬁﬁﬂnm !Fuglultm5 system (operation 1304). In

o FE pPasecihedina il e ool Haandoar Sot ReetHisgx 9. This tool
may tﬁé 961 &xdthpledbfdté 't&HWOQVIn ﬂ?ﬁm TIh@hl@@Q%bﬂE eh&efdi&Rbhtains a
di'stribution systemreads the conmands and executes

softwarecaicaratipadsthebmey e ©aues®Es)fromme peitef @'ﬂ@ﬁml@ as fe

manu@’%ﬁﬁ%ﬁ %f gjﬁee%gér%ﬂ q?lj]lg Egé@gétélgi}gﬁt%iéglﬁ gg iaﬁhtﬁh OIsoftware aircraft

part mi&j bé e¥esivedinresponea e & elotifibetion sfahafavailasilitywmise dofivare
a time. The onboard el ectronic distribution_system

aircrafteait gq delivered flaropightseme BanepRis nre@ban@m ohh& strge may be
recel\}(égngcl)ﬁé%g{hgalcﬁl YELEngIHE mddig, SRAEY c?ﬁlg%% i erﬁ%mﬁemy, or

st em-and app ication.
digitabvmeamd did@clnrathecehbstimdnit) the gkt may et recaivetiierough a

us of .the transfer for the nds eration
tra”Sfi‘SSf!ﬂ” M SHRR aﬁ&%@@@WﬁaﬁnWﬁhaw&g\?

The crate tool validates and unpacks the crate (operation 1202). In this

operation, a notification is generated if the signature is invalid or the digest does not
match the one calculated by the crate tool. If no problems are detected, the crate is
unpacked into various locations for additional processing. Next, the crate tool validates

the signature for the software aircraft part (operation 1204). If the signature is invalid or
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Turning next to Figure 14, a flowhart of a process

for receiving and distributing dowlink data through a
WEe@2Ps2ser ver application is depicted in accorBPerus2008/084839

wi th an advant ageous enbodi nent. The process

the diggr{RE I S TraAieivRAL eI IO AERD DIDBNP el g 3 notification
is gerldtafe@y tif ﬁH'p%bleﬁﬁearEVdé@é’ééd' fheYsdrf Bt rdbdy BWeesidAed Sfter the
an exanpl e operati ons that occur during receive

contegtswil the lcr@letfwwmrswlduated:ogmre‘le@l The process

REeSTa g HRE Rt Lo BRRPLEThERIRRIFR) MPutie
operatioh Cthaf donteme ot the brald 0fhy. bd cderor ah s pgaictonto verlfy the
server application receives the downlink of the dat

contemﬁpe'nazthernem@eévnentﬁ mr%ereeranarﬂrm%/sbe pﬁ@‘OGﬁ%autpmatlcally for a
comp? HE&h BPWe ?cmtéﬁtrs'v?w 4 i 5¢ é&rﬁ al s nlﬂ’fdj’ﬁ] oﬂﬁ%ﬂ(‘é\%dtg\?lgg the

eac emin queue co
expeé[heneafarm ofiﬂwleecrpteoxy server application places the

ThrGedBaaphisttshide PSS vartied b et tEdionsine 1Qare arcraf
part V\lnﬂpﬂh%réfrhﬁ@%esqg%u?@gﬂs)e‘?éﬂﬁm 1208). IHESShIHRBRIIES 1mbl@ﬁ1entatlon

event may er | event, such as the expiration of
anothgr entityrs. SIQnatolrmmayeb@uwces Fot exasplentharsignbieira may be that of a

custoffBE AP S i et mB0ES o FEHC Sl RS i e
softwéﬁéeauﬂqmlpantktr@pértwrééd@ fbl Stoddige.(oper ati on 1406),

Wi th the process term nating thereafter I n operation

14bereafier. dbmratﬁ%oalawlaw%tfm saftwrrerpirgrafi paktnipya liksana(operation
1210#\@%@@%&?%0@ ) |¥§flr§g5th;egééﬁoé}g I(?%’aé)clgrnaglosol’ri\?ell\%ésem%V|ng the

proce

softwaner airarbft plaatrﬁ'@mli&l dwgremt $ofationron threifid epstonetot thelstdrage area for
picted in accordance with an advant agleous

the "tb’ﬁﬁ’o%(?%'ﬁ‘ing *hﬁed'ﬁﬁ@é‘é§§ft\f"ﬁ'r%§'f¢r§fté@”i3n ﬁlt'@%ﬁeee&%nﬁ‘&? this library
t § rt managenent environnment
may BIF (oPBXEIBE; Rrohy 4061 BRlrent .

I gur e rent operations in this
pRebtersng 4o &igurent3, esflofclugt obt iporcesistat dlstrd:wmng uuomrgands

througfa 3 ERP BT IR 0eB PR EChAIAN RS BOFaRalrats frpodiment
The prEcdJRallngned kn Frifeat3 ﬂ%yl)%qﬂ)plerﬁahﬁad if doRdvae e kanagement

in which the library is present. In this exanple,
envirgranest 4kinogupe ds dntpasgiintiarotus etressstihansormpe of one executed

surng BN R08E Qb a0 d RERRL 2 o, ot enance ool

sThe \processi baind by [fied poxyaRevatapplicabdl2 yeceligg aall tppdcessing
the software mai nt enance tool disconnects fromthe
queuefétcmmartdéd@pafat@n 13094) In thesesp@melee HEUSCSGMRR@Nds are sent

in cra‘ie% feﬁ'eHHS%SrE?)r | buﬁaga%@@%gt “?Hetc EQ%r@EP&%SQed and sent to

Fronlc m on e alr
appropoipty aircraft cbpiiand hueuheﬁetmmmﬂyes'[hd poxg enemtdpplication may

accesph%mJ re?rleve thuerrc?uneuoe%ecgoar%r%gntdg frlorr]r|1 tqlugltjgs |tnht?1eﬁl%rr]anr(?/cthL t%ese
commands include uplink commands, crated software aircraft parts also are placed into
local inventory of the proxy server. In these examples, the commands are placed into
crates for distribution to the proxy server.

Thereafter, the proxy server application connects to the onboard electronic distribution

system on the aircraft (operation 1302). The proxy server application may connect to
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sof tware mai ntenance tool automatically transfers the
set of uplink commands to the onboard el ectronic
waele@vosdsar i on system (operation 1508). |n t hesSBCT/US2008/084839
exanpl es, the commands are sent to the onboard
.electr LG di striputi stem one conmmand .
m“'“@%@ﬁciﬁ H1he SEmmige; ”é*é € RFARPlgs %@radfqra C?BB%CthO the proxy
servef Bﬁﬁlfcdt@nrfﬁﬂﬁlgﬁsa We"é&%tdb‘hhebﬂﬁw Qﬂé&ﬂhﬂlrﬁéaﬂ@hgmﬂkc Once the
bution systemis done uplinking the command or
comnyirmieationsfliok g esiablises d iefosmatiom grayHikow bgtwesmihenproxyiserver

appli ORI AR CAR Bietl O HtbOllot XU e, RS b pay

include) €orséddnvyle ecarnhrinabt da@r soffwary aitdran pbbtOtonfigurati@sfies,
exanples each command in the set of commands IS
manugls, ane\Rbatus HfORPalon-i ne by t he onboard el ectroni c

di
SR BH LASARREH 81 BRI, B SH0BE commencs or

Ion s
the aivaaftito ds dhieoardteledtraniatstrifudiper sistem (dﬁé:ﬁ)lon M30dheln these

exami::)kgt y ar \étglhin; | ssq%ﬁt] T Of ﬁc\é\[at[]gﬁarlph% grfeg@]\anlrﬁbfen%r retrieval by
the or%dé%ﬂ@cléctroﬂ"@ﬂlstﬂﬁﬂﬁloﬁ@@%nq el ectronic distribution

temreturns a status of the transfer to the
sEBhe\mbearﬁaelecbnalncﬂbstﬂbollor( syféeatneads 1I5a¢9)mmamls and executes

the cc?rﬁ&taﬁ%rgﬁgg%r:aﬁ%ﬁg@pgf &ht%lf%_er:%%ame ¢S Qﬁ% 58§%€élgcs;tr8rf1ic distribution
systefrEpdlistakicdenrhBed gatlueon the ﬁr@kﬁs@véﬁ'ﬁbﬁhca‘tlbﬁ #ef revves each
mai nt enance tool returns the status to a source of the

commggtc fpaithe airereftame grnmangd g tyea Tihembopré elgsiroxie distribution
systeﬁ1etrh¥:ﬁ gﬁﬂgg ltﬁ:eg a‘?@d &&rﬁ&%ﬁ@éfﬁ@ﬁ h‘Ff tHelérﬂé is verified, the

manual |

comnmttoblﬁmasead on1 tbeheldée@nfatmydu@mlar’mrapsphcaﬁom Fhergdfer, the
an qperator _ of the software maintenance t ool

onboarg| lestranie digsiikutian ysigm rﬁwlﬂgtheoﬁa{qsa(pfgh@,tratng?eg,{or the
comniEHds!( %E)Eratlyﬂ' 1%‘3 | G Itlﬁ'-lan Fo%%@ tté'rﬁlﬂatlirg_:ftr%?ééf‘(@’r €

mal nt'ehance t ool generat ng the appropri ate conmands
t Eliutmla@ﬂé)strtotﬁlguse)ﬂﬂmarﬂevva:hamtﬁfatprpae$$forTheemngcmudsdlstributing

donrih U S e R i b BE i
advaitb§668gemboaimemered %cé@@ﬁlu‘sﬁafe@qﬁ'ﬂguﬁe M'n%;l b@'i}nﬁfemented
the software aircraft part (operation .

in a selivara pai nandgeseent@nvireemenh 0o in Figureeke remﬁpmles the process

usteg G FF e, 1 120 BB o Bt BPAE s BBl A AR BBl cowntink

data 3pat S08(inFegaié 5n 1520). This command may be placed in
a_conmand queue for the onboard el ectronic ]
dif B PreeRSSHEHRS Wihthe Prewy sesver anrlicaliag cRBaEetsgHghe @nboard

eIectrE)ﬁrc c?#'l't)ﬂf’“@rl?@\?ét?g{]%ﬁggreﬁ@gﬁ Jsrgéatr &g?gﬁéﬁl gﬂgé;:}%gfrt%g'tﬁ@proxy
serveyvepbllcwmoad'eaelt/agdeownhﬂdoﬁthetdati feperaticredd02). In these
examlglgllstjaﬁi %ﬁggarldr(]algct?obrl]rlce d%tnbutl%n systermlg%ﬁgpattgsd audSOWI"ﬁlnk for each
item in the queue containing downlink data.

Thereafter, the proxy server application places the downlink data in a local
inventory (operation 1404). This downlink data is stored for transfer back to the library
based on some event. In these examples, the event may be a period event, such as

the expiration of a timer. In other examples, the event may be a non-period event, such
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part managenent environnment 400 in Figure 4 . The
operations illustrated in Figure 16 are exanpl es of

Wop@pasisens that may occur during recei ve downPGCTIkS088/684839
node 508 in Figure 5 . The process begins with the

as a BAUETFIMLARdr o BSET oAy G (6 SRP8! SEet 888} CatpRends the

downﬁmf HARI 18 tﬁ@lnaﬁaw %‘ﬁé'ah@@ l 406;%&%@@@@5& fetnirttingahareafter. In
fromthe onboard el ectronic distribution slyst em
ia

operatioph486i tbe dpeadink d"at@smia@%d th @ disectoonfar adiatarrusewer analysis.

o YBlER hBlRHiBRrE a8r4 Rolhpk 3 pEF6Cosn LGBl Sditware
aircraffgpattsnsing @ soflarg Insgieeniahee dedlas dapiche inQﬁ:&:lordance with an

inventory (operation 1604). In this €!:peratl on,
advariggeqis emprimreManhe E’@G?S%H@éﬁﬂ?dﬂﬁ auvmrlﬁmaxahq implemented

in sof%@%ﬁg{ Q]%nmﬁ{eﬁepﬂgh\élg% | ﬁtﬂzi(g];% Fl%lpgrzl dlj"lf sp ere éoperatlons in

this peoagserare eenfpteeof dieratiorsethait ot:emfcanmmytrmlute)paﬂs usele 506 in
to sort downlink data into filtered downlink data
Figurgd-ng vari ous paraneters. These paraneters may

' ‘Fﬁb%@ceé‘sodegﬁﬁf@mh Rhe WoltWaEE mdidtbh&hdLdol EMnﬁédtﬁ'gQBtthe

identification, systemidentification, application _
networlsiétnperfailoaﬂﬁaﬁ) lihlsdatthae ngtp@rkmxwhlcﬂﬁéesl@rarwass present. In this

exarmfle, BRSSPt Biasent 3G INETET ohihE bR prRRdiGagnceripol. Next, the

softwaef Méﬁﬂ@nél’ﬂid%@ﬂ%tﬁé\/éso@ ket 6f Utk EohimEhdH anaickstesith software
to another location to transfer the downlink data. The

alrcraétcﬁétl’t@a(lﬁ_@ehﬁimnﬁ%ce tool connects to the network
L e

(operafidrD1 504, tThe h@ft\par@cmamtérmnnmabl isghéh ef@aldt &1id connected to the
LI BRARY Fi %ures 17-33 descrl be . a library in a software

Onboi‘ﬁqulem@ RUARULIOR SYSERMEm: t helﬁ‘\mﬁ%ﬁ f{ereiptign 199@) dn these
examF)le%ufheeSc L{Eﬂé&%ﬁ% iR, BRI ﬁ%ngtcﬁ'% uﬂﬁét@'ﬁ@%ﬁh@@hdﬂ The

brary I'n so tvvare part agenment envi ronnent
softwd@Omiamté&nanoectodl aut‘v)md’ucaﬂzy gaosiees the sFethijmW commands to the

onbosyd et AR e SRV ageaien JBh: IEEBISaRiS. the
commigff¥3 dré senfRy med@rﬁt%éré‘éle@é@ﬁi& 8isffbutibR's§5¥enBReiddmmand at a
Figure 4 . Library 1700 includes user interface system

time. 1Fach tind sberenandis sant Bikikconeratron 150 aigleeck is made as to

whettlh 186 oBREEr g roTh i S @Mls APHAETRRbg s sgmmand or

other #FfoMh&gorLBadre Bypdinyaké nexaespaTdndpr ot ocol (HTTP)
service 1714, and web service 1716. Storage 1708

cdhe ankeard elecgricatistiibaiion systam eass dha sobof ¢ammeads and
receifEANR! L8 of FBRAIESMA it IRCAGRE e L Patt BSHYEESRBAYUS10). In

these examples, each command in the set of commands is retrieved one at a time by
the onboard electronic distribution system from the software maintenance tool. The
onboard electronic distribution system verifies the set of crates (operation 1512). If the
crates are verified, the software aircraft parts are then passed on for storage and
distribution in the aircraft.

Then, the onboard electronic distribution system returns a status of the transfer

to the software maintenance tool (operation 1514). The software maintenance tool
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vault 1722, command di spatcher 1724, conmand queue

manager 1726, system configurator 1728, inported files
waoyeespaDr 1730, report manager 1732, event |PQOES2008/084839

1734, and security manager 1736. User interface system

then bfitns e Slatve pEihe et andraiiis 1 fna Becrofare efminating
there &ttt MR X3 affle Re BoBIAIPE neathtenaBEe kBl fEfLASEtheMrBRIS to a source

specifically, 'user interface system 1702 may be a web
of thetgofepragiicraftipadnsudiags allibeay ok pier seryenarplipationbr ary

sk ERemdiey The uh kb Mands ey BB Hag el SRHAEer than
autonidtiafly escdivddfroRt thenibrayyo Fur@xariplefan bpetor of 1R software

~ Wthin interfaces 1706, rressagi n%%servi ce 1712 allows_ .
maintgganeR P Himyorripetsafiwaie Rirgeaiapame far tehsidriemn aircrafts dhis

seleci TG o oo AR5 AbPBeneraling WS Sopropriate
comniafitid tbdrahisfdrrthb soéiwaep airtiafl partse s plom peodess rstilf vesdiges crates for
ssagi.n ervice 1712 may be inpl enmented using
the SQ’)@YW&E“?@@Q@”& messagi ng services. For exanple,
NES#RILDE FeBIcrfertddcn TvdRr! tHe! BBEYLHrdéabag from operation
Java(r) Messaging Service, which i's part of the _ _
1508 Javeqeive 2 selectopof e sefiwareraiguaft parthpsratioodiddi8)i dhis selection
: avai l abl e from Sun M crogyst I.nc.\\eb service.1716
is ba beS?HEP%‘hé%ﬁ?&eﬁaﬂb‘ﬁéﬁy?ﬁéifa&t&ﬁﬁg &0, g.(%malr\’y@[;ance tool
issue$ eh\ligtik E6hfmand Gesicdorsbdr@ eisaonitedisiibeitian tsydtem (operation
bet ween |library 1700 and ot her devices over a network. _
1520 ebhis epvineand mey heplageein acemmand duaye her thepnbeard etgctronic
S [ " progranmm ng i nterfaces accessed over
d'Str'B;ﬁ%)g%\@B%] téﬁ%thgg% the Internet. Wb service 1716 may
b uirimd eaoertbeRiguse N6, & Aowehart pf atprooess fos uedeiving data using a
exanpl e, sinpl e object access protocol (SOAP) or web
softwaig Mailencs topt IsgienidRg %Q@CQW\B@? withyaeag aitageous
emboldlAERP Ofle PrdXkSs ﬂ'usfrgl@mh Fsig[li’é 46 njr%}ﬂe riﬂ"\éleh’f?ented using software
I mplenmented to provide a reguest and response system
part nnanagemagrd ereiponeas 4060 de Figurel 4.ehhs op€hatmsribupiegéd in Figure 16
are typically referred to as HITP requests..|ln these :
are e@(ﬁﬂ'ﬁ%éﬁ ,Opﬁ{/%lé’ﬂséﬁ?{ TEY ACEHE AUIRG EsEs(e dapplinkedatsa fpode 508 in
Figurg®, be used to send and receive information, such as
files. These files nay be, for exanple, files

cbhe process kaginswith the sefteare pwintenanemiaphgenneriingl torike

onbodtf e @3l Ay Bt SRRABBRTER e8By: ThesfidBrg mpiegance too
receiwsesl dbwnek bBdatalidm He 3nboamin@ladtretis pitahetionlsiddem (operation
ed files aggregator 1730, report manager 1732

1602)'61%%5@%@8%@@@0@gks.triméi%lews&r@dnitiah@é aifowalinknior each item
withir b K RS e 1708 for vari ots reasons,
StThemgttet, 108 softniaae nwitteeadcé taol placestthe aigéa Bythibdosal inventory
(operqlijii?cp(i%j a&&)stlgrtﬁisl onpfe%trigag , 'tr?é' s\gﬁ&vglrenm%?n%léﬁgr?cel’g)%?agcf:epts the downlink
and places the data in its inventory. Other data associated with the downlink data may
be displayed in a user interface. This user interface may allow a user to sort downlink
data into filtered downlink data using various parameters. These parameters may
include, for example, without limitation, by aircraft identification, system identification,

application identification, or data type.
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1700, such as file system 1718 and dat abase 1720.
Storage 1708 is a functional conponent that stores

w0 pdoonsadi on and may be | ocated on one or nor ePGL/USAQH084839
devi ce, such as a hard drive or a random access

SRirgh dhe SougE walteadis, 06 distaniediMar e’ Sioase lscronic
dlstrltﬁﬂJ@)ﬁcﬂy@% %@péﬁ%%ﬁgﬁoﬂoﬁh@%mﬂ%ré ﬁ\%ﬂ‘it@ﬁaﬁ’éb {981 1d Rbed from the

storage devices, which may | ocated in the same
aircrafiipsinother leeatiande teansfer tbefd‘oavrélnk deltg.s il balsoftwese maitenance tool

connefith fh e ASPPE (i tir] o8k e Tt Bafierfiedoghinen sends
the dowmiylirkngdtede thé Msraey espdratiors 961 0RMethahe preddssiarhmating
docunent ati on, downlink data, and other files.

theregff@rabase 1720, in these exanples, may contain, for
exanpl e, netadata and Co"ﬁ?ﬁ;ﬁ}? lated to files
| ocated within file system §f{eAddi tionally,
dEtgih‘&SGI 7l32@eeﬁybé adibrate lmlalwftwanmpartdsalﬁagement environment. In
suc for

oth nctions, l e, :
partch g 1op s siralf G mRE G atanl SaasgoRRAiprarK 406 i
softwgl%t Bart Ray vt enlifédmBrPYbE RS FRUREYSSEs to manage

estoraeand distribution of software aircraft _ _
letfsretferedpeﬂ@quroaﬁ & fhctional bheck diegrasm of pdibrary is depicted in

rOV|des for cur on_ of S
acoorfflicd whf 2 BRI G sokmBRR I, Lubhl, FEOA Rra flor Heldired
exampRY éfibras 408 in B uP@ﬂkELg@'aW 120@ RIS Nﬁr@nt@'rfé@é alstem 1702

parts for distribution to an aircraft. gueue

and bﬁﬁh@@eﬂ@‘?z@a%e%ﬁ d 664 birdudes Iﬁéﬁrfae@ﬁaﬂw atqr@% 708, and
mana@@%@%{n&%ﬂgﬁ% eue manager 1726 may all ow a user
rough i

I opera user interface system 1702, to

I tpdates 17006 dﬁfude@ﬂde@éWséﬂW:eﬂMZJﬁypérteﬂmmrt protocol
wi t hi n dat abase 1720. The inspection of command

(HTTR) senvice 16k and welesenvigect €1f- eiiraen d£08 con Q'Fﬂ%f"'e 'Sybtem 1718
and d§| s gﬁiﬁaslgqqeéb gkéﬁgfe%nffna‘?{a'gb drit co R 1710 includes parts

IS a conponent manages creatl on
vault a71212 dicsp@botidspadéhearotvigdn demrﬁ'&ndsqnmmma’genﬂﬁ&,l $ysbem

cont 1738 FRSHE e S R LB ST, et ooger
1734, I8y FafagRpA73624 al so provides validations of

i nput paranmeters when creating these various types of
c bsatinterfacesystemnydZeprovisies\ardegerataresians tnbackend 1704 to

peﬁo@ﬁ@#ﬁé&gﬁt{%&@ gﬁg Qgefﬁgf&%z Oe??ﬁt%ﬁ%g&@?ﬁteﬁii@f%ay be a graphical

user iBfHRee Moy sievificlinf ugirintepfacd 69SteRMAQE sndyhise a web based
configuration of data to support operations perforned

appliggjiopd W 3 paetiperceess Abraty 7B fen fi rgale decatieps
et R cHTS s of B  imc o TR [y b1 BB O anstr
infornhatlmainio Andout sdidiraryohiz0d. yWithiri mterfaqersr@ﬂﬁ rraassaglr@merwce

1712 aﬁé\le/g:yg p@%cé@%b%&&&?fﬂghﬁa At Cg&g%%‘%&ﬁ bto communlcate
with other applications. In these examples, report manager 1732 uses messaging
service 1712 to distribute reports in response to requests. Messaging service 1712 may
be implemented using various types of messaging services. For example, messaging
service 1712 may be implemented using Java® Messaging Service, which is part of the

Java® 2 Enterprise Edition Suite. This product is available from Sun Microsystems, Inc.
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parts. These destination systens, in these exanples,
may include line replaceable units located in the
wapeehsdsp2 | nported files aggregator 1730 per fRCTES2008/084839
concurrent i nportl ng of large files sent fromexter naI
deyi.ces to 1700. Re nana 732 allo
oA SR B RY belmie Do usiRg A eSS web

servidd P18 ¥ de&itthe dTﬂﬁe&@vfd@ﬂﬁfeﬁ'éctTBWbétﬁ/e@ﬂQ%ré aft7 0o dH8Ber devices
information fromthe event |ogs that may De aggregated

over & netwarkr el ssodes 81§ iy interéanest 1y 0bhway periatplermentedtusing

appllcfagsk\ﬁ{)mg &gﬁﬁg%%%%g%cgg?%% (2\?%9%&(9&\/\%?% eﬁ%ﬁnﬂ frie Internet.

Web s@Ridiet 1216ataly driihigléresniidcesing batiowppiowsedlg, fifchaas, for example
specific type of software aircraft part to a speci
snmplﬁ@@@ct @100%@;8( Rroiggol KaPAY) @N@b@#%%@@ﬁqlﬁéo%ﬂﬁm WSDL)

t
HypeRBk 1 dRBBATSTBRIccR (T TP FRlce T Efthal MiRinigASftddppovide a
reque&ddnd |re$‘pajrisy3, syetemtto heggpee rb%ﬁdnwmaggmmatd ofisese requests
fer ent iuﬁées coqnect ed to libr ary 1700.
are tpr )ér érﬁfjstor?éss I"G8eSSPor exanpl e, without
| iHedb9@mpted, HiReRe R t?&ﬁﬁotrt Hrdtdcol s8RGY Wﬁ AP be used to

out si de sources, ‘successful transfers of software
send and ¢e©ﬁlv©aﬁosnatwrausuch aistfiles. c bhesmiiles geaebat fod ekample, files
dat a commndsg%zﬁjeraged for, downl,i nkin

contalfind, SStErC Bt at ST haR a1 GO AR g Sitable

inforn@atic®. ahtth@se bgampRst hys&taNtitkanspBARISIocdI’SErvieeoMi1das uged by
mechani smto nmanage access to |ibrary 1700 by

parts ypelt 47 42 scasmagd %@atpmreﬁ%@n§9§e@me§mre%@uﬂ?39 report

[ ement ed using roles and
managggggggl%r@%%éfo&ﬁat%y be configured for particular

ussrdepictéd stheydifterefit ecrnpssenitsrapn evimp@neas within management
privileges to access di fferent features or
compmﬁ@tﬂ ﬂhmae/.aé@eﬁﬁ elarage 16P8f9r viarw's reaseier Stasage 17 0§ contains

the dlﬁef@ﬂ%forég xé‘ﬂegﬁ%t a8ed & ﬁﬁféjﬁfc?@ﬁc?t%ﬁq}&lﬂﬁn bélcrend 1734 of library

conmmuni cati ons ween external devices an
1700,1500. asrle mystenartign @ ansle:tallabaige tB2thg8toraged 708ys arisnctonal

nlca i on rough interfaces 1706 occu
comppREBBRT RREHE AT REtR i S8y &RyRRCan BPe or Riajgstorage device,
such BS a\fdr8 d?i%VM?ré‘ﬁandbm 20&Isathemony.i Bfctaye 1708 rﬁﬁrbe for example,

recei ve software aircraft partS from an externa

Iocatqd@@aaawglg@&fagg detvige, suelirpb @ haydadryet ool 402 in

oD B CothattnbltsSslotfle Aro8 BFbe Byl fn BfIRGE Yorage devices

whicht may $ReAbtatetian ﬂwbamérpﬁy@ftal ibttiandr imdigfefan ehydic8blocations.
curity_nmanager 1736_perforns authentication of the

Wlthlréétﬂﬁ@@@ ﬂEHSafHa sysiesr A¥ E%@r%@%a istryistureur @rehitestugefor storing
£ ' I i

cete P ReShelinbiIHE] o Srabpid KO0 SR00 SFbip s Bbirton,

downbeindaia, aad weisdér files. pletabaseLrI?tZOJ,VereBe dmmﬂl&,trhay coptain, for

cess. this process t ites
exampley SRRIPHR I CoREACgeT aletas 1 (et g at‘ffi in fesystem 1718.
Addltl@ﬁhﬂb%?aggs%%m h‘%yﬁﬁ?ﬁﬂ@%tﬁ&%oﬂﬁhﬁﬁbs ?&fﬁé‘?’ﬁfrﬁlng other
aircraft parts with e system 1718 in sone
functioes$, esttobad, ifdreexdinnplet delgting flles on an aircraft of downloading downlink
data.
Parts vault 1722 provides processes to manage the storage and distribution of

software aircraft parts to different aircraft. In particular, parts vault 1722 provides for a
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When managi ng parts in library 1700, software aircraft
parts may be retrieved fromfile system 1718 through

w@200bme82sl t 1722 and sent to a user for i nspeRCT/U82008/084839
review. Further, software aircraft parts may be

vedlnflle stem 1718. This type of argchivin
securg byt BLpans  TUETEPIntersan Ty Tare e By Sfhet Aftratt parts,
as weltdy Q&%a@@%r%@ate@ﬂ'fﬁﬁtﬁé airepdft §ar\t§¥5rtd|§t7|83tléﬂ fPalBicraft.
scan certificates arts wth file system 1718 to
i Gemmagd wu@ueu@narmg)er dgﬂﬁuw amna@rmr@ haignameggseqitcraft

comriFE, Syt Fho iRt ver b Sieqined Piobes 3R BEeiBlar. trough

user m:Fé?féceryeté?ﬁmJoexw ihapectNredrdér, @@ttdhangattle ati0s 6RUG@Mands
parts vault 1722 to disable any commands that contain

W'th'nt ¢rtapase 1720.p T eynaprsyon|of sommyands mey@liow & Hagk to saegdifferent
comnﬂ’érfo‘sfdrbfwe? c{i@y{%@s‘;béééo%ﬁ alﬁ%‘? f&fit&es: These commands

be crea an oper at or hrou h 'user interface
s¢9tr&mar1c‘7 I&patd:tmr 17214&$ éaxoenmr&immeﬂt?ﬁanagdswmaaomaad
r |nforrm on for conmmands, Once the comran

dispa g}rg{r@a] St HNSCUPRABG MY gllg\e/(ﬂ, ESEnQrianesator, C%ﬁrough user
interfA& @R@ér% 17620 tcy\eleéﬁaté Uﬁﬁﬁk “d?ﬂr@'f@'lﬁ'ﬁ FenIMREHREmBNdS. Command

~external devices, the commands may be crated and sent
dispatdher ilifi24 raﬂmmvmmefalldatlm of inpLparamsicrsenher ereeting these

. may be used to these co to_an outsi
variofEEipa ol B8an oS SPETRPTSBF DEr iiscr POy o aroup, crate
and d%ifa‘tdﬁﬂé@mffﬂirﬂ%&lﬂ@é?ﬁéxtbﬂﬁél delfcesabuestdyadriugidritdrad.t S

are specified by a command, these parts nay be sent in

alnsteae exemnlem systen ﬁpﬁt@lﬂahyﬂgﬂtséﬂﬂmﬁ@% nfiguration of data

to su@o?{ %é’ljatlgﬁé ?bﬁ?l{rﬂlg%;ﬁy co%%gﬁa" ﬁlsg))éf(,rf%n qs,24T fem é;oglﬁgurator

re alrcra en requeste

1728 afiows asugeritd definé f@lédﬁtaﬁsfnmmrt épremnstiondoaiefinbexternal devices that
parti cul ar inpl enent ati on, . Addi t| onal ly, reports are

may l@(ﬁ‘ﬁ‘ﬂﬂ'%e‘é)fo tereer 1409 aAfjHﬁ'P”ﬁﬁXﬁ this companent gy gliow defining of
alrcra?tyr%&fzjlrblgé%cul-gp%ﬁ@rarf P9hd e datf?ﬁr eyf ‘Pémgmleesoftware aircraft

spreadsheets, parts |sts reports.
parts.| ffhesemlestumtmivmajsﬁmdsfmdhesbaamdmmplesng"layanaludedmb raglaceable

devi | ogs, may be stored within file
units TQ@F qg%‘”eﬁégse files may be aggregated using
i ffﬁ@ér‘t&ijﬂlfe*s'e@?gr bEYPEObeidAfls cHREGTSRMRPOBRIHg BB¥rge files sent

accept files and create netadata entries in database
from axtemal devigadite ilbrrary d78@viReporteanagers1 {32 aliaws an @perator to

defin?c' Yegt%ozgytﬁ%%%@ygé:g%}l%é%%f &Iltgrgpigﬂzsgiin'ﬁ%% V%:%Jr?st %gyfb%rones that

includeointarfiatiohifm ties ededtllege tHat incbé @ggregdied from various sources
presentati on_and organi zati on of these different

pertinehisoinerreratiomet thertaligra Pest MapRgemeeherdranmment. For example,
repoi@%hﬁ{et ﬁ;fe‘% gd%yt oW BREF d @eweg P?éci}?tﬂ:a?rﬂ@ﬂﬁ@g 3u ssful

or exanp erent conponen
uplinkivhg bf a sbedbifi alty/peldﬂﬁ)ftwqrelmrosafbﬂamtd ectpHCIfmcmbdelem‘ alrra:raft being
Er faﬁrhlonﬁc, ot her than that as dis Ia ed.
manaﬂa iwithim e 0 W"f‘feo?%mqnﬁﬁlem%\t]teﬁw one functions

”E¥ert?ﬁogger 1734 logs events with respect to the operation of library 1700.
Additionally, event logger 1734 may aggregate logs from different devices connected to
library 1700. These events may include, for example, without limitation, software

aircraft parts received from outside sources, successful transfers of software aircraft
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omtted or other functions nay be added. Further, sone
functions may be conbi ned and i nplenented as a single
worp@ahgeser application within library 1700. AsP@NU$1968/084839
exanple interfaces 1706 may be inpl enmented using
i.nterfaces in addition to or in place of the
parts g%agcraﬂ‘tﬁugqma}aéws SReRRtRY fAouPIinkIng %%t@ec‘i%‘mad‘ %F‘dl%?ﬁed for
downlihkibg Waed, idhd conhinbRds Yeheratd E&@él%fé’ sbWa ait&aft parts.
depi Cted in accordance with an advant ageous
ehlgxtiiseeurity rranageyykidnprovidestaomechagisat torsenage ageess to library

1700 B3R foft i B3t ey SRR . “poollty i gt 9788 may be

implefiengsd asiviglraeeuindli@Podsibilities thaifneayBé iconfigised foPparticular users.
| ocate files wthin tile system 1718 in Figure 17. The

This type of agerss MAy IPAde ugereRAdistes toiaappssitiffersns featyges or
funcigfiiesSAn Wty 805 AR DYk Fopalil 119 Reb iy Browie for

secureyqoesmohichtibres betvesdndeieiral edvices bind librdrg 1508t eks an example,
i rect or out 1800 th different types of
Securq}ﬁmﬁr}?&% ak?, ForY EREMHI ap%ﬂﬂl‘ﬁ”n‘ﬂ@ '?QEX'EVOHSBuWSEfaB%ﬁ 4706 occur

throu%@%ch@ﬁ)’s‘rﬁse stdh s érﬁﬂ/ptl?)‘r']”@f‘i‘\ﬁrté@l%’hvaﬂin h@N\ﬁ)rkgent ifier
U D) 1820, and downlink file nanel822. Date 18

i teopéeratien, libtaryct 2t may rdaeive sbftvace dwonalft pﬂ{ts‘frtbre an external
Device 1816 identifies, the ce that, tr sferr t he.,.
proaraB i AR dal X bl R dPPLAtd I EigupRa. | FR S ShobdHbtion. the
exter§i\prégrafm¥oReects arsepvisaPdich @5 B Meﬁ%aﬁ@boﬂ%%tb@@k&é?ﬂice 1714

or software nmai ntenance tool. ail nunber 1818

and intgeaces 1886.a Spaviity Jnarager 1@6arerfamsmitbanticationsline srnnection

and ERAIER oL CFRE Py YRR fofhe CHIY Bifikonpection s
allowéd Ihypemm fr8@sbarspidiecdl aervicd 1714 nteyvihienrsentdid requisskio parts

1804 |ncludes devi ce 1824, unique identifier (U D)
vault 1@2% to hagdlg\[BAINRYY Pre¢essans thig PEOCesS: Pa_rlté()’éult§7f23rwr§es

rela B RENR S0l Ay 80 Al ek e

softwalreaalmratb partsfwithen fikensyst&B 617168 intsethd 882 cieddil¢ idireetmra

USSP By S ST, sBENE R SAn) B8 Grivec
from ﬂé%‘?sféfm tﬂma @ﬁ@bghfdén% vaditd 78D £ Serti tb@ BsEFolBdBettfon or
t he "nane of I'e containing the software aircraft

reviewaFurthar tsoftmare agaraft parghenayrie aichivetgodile aystedet/18. This type

ot arclUl SalhE P .Lia SR RRHRRED e dPMler et PERag IS

Furthegplarts SAR)t 17@22als¢ Mayuscandsattifiddtes fdrigds WiBdin filasgstem 1718 to
crate file nanme 1846. File systemdirectory |ayout

identifyggbether ppy cedifigates saniegdhepartdraverrxpiregl dbatifigation of
explrétgnrn r%?g% eﬂe‘f’?rﬂga?l]r%dlv?ngé ﬂ#hﬁgljrps?# &t stem 1702 Further

od! Fen e Sys yout's
explra‘atmimemfwscmticé)te als® dausds pdrtavaulstT22td élséble arh,ecommands that

contaPnathel p():aur!t ar inplenentation.
Library 1700 also may be used to create and distribute commands to outside
devices. These commands may be created by an operator through user interface
system 1702. User interface system 1702 allows a user to enter information for
commands. Once the commands are generated, these commands are stored within

database 1720.
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Wth reference now to Figure 19, a bl ock diagram
illustrating an organi zation of conmands in queues is

walepbosxse2 i n accordance with an advant ageous PCT/US2008/084839
enbodi nent. In this exanple, queues 1900, 1902, and

1 x a@gs%% rlpﬁr? %{F?rieeeli X @hg%@?réd@qua@téfﬂ%%ommands may be

crate® QHH%@%VllaQQl@-rfa@H@ 4g0d 907 pbﬁﬁ:‘u%eﬁ/eﬁ@éﬁ*\%@ﬂ 7346 %y B8Wsed to
ueue 1904 includes commands 1910. Conmands 1906

send g, cammands (o an outddensamponest, iskel as@ p@xya&ervermmlcatlon or

sotwgle Hlnags 1BPSE SEHRIRL SBeraHmr RS polffarc. ese
parts eeiynBedent iAm sepdrate wametenthrosgiahgesm@drankport geo@dsol service

information fromlibrary 1700 in Flrgure 17 to an
1714 4n thess examplese Thagsaaiivate egrfaiheeits Maydkmeeiiaviemrequested or

sent %e;ggﬁ of trr Jé\orl{egre r@a riaﬂ{egﬁég{ %lél%ﬁgﬁﬂ()j]gwnl’atﬂoﬁogsgg
t Addiibatlly,iraportsrate exaropleshaf cihercdathtthatThag be stored in file system
i nf ormat i be, for e | e softvvare ircr

1718 , 2 hese Er T Tt o TrEraTae., Teqomusilal PaS IS oA IssEeports.
qHAGRSatidrobtBRR f?d‘fﬁ'HEJ\Aﬁﬁmkinﬁ P8 0 & thd device logs, may
aparticul ar ground tool or device. In these exanples,

be steradwethin §Bosysi®0 2 718ndl esediles maydaagancgatast using |mported files

desi ed.f.or different devic that, are to
agareGBTir A 0 iR cofohBhf ey SotepEfigh Bt GbSie, Batadata entries in
databade g 20 9RPCadtio m@%tr&t filds Within flefdystdmMAragy server
%BI i cation, queue 1902 with a second proxy server

pidiffarpBhconpenefiis ilistrater for firaty 30D\ase @resented as one

examplg o amgﬁﬁtaﬁﬁh E?r\égl]ﬁgre%ffdrgcg@ﬂga 3‘?\\5 Efﬁgg%ﬁtgpélﬁ“éhge rg?nlzatlon of

thesetdifier@nt egmpenehiass hob mteviddcier inpiyrarohitectural lipmiesionts dnthe
t he ueues associated with those devj ces. Turn| ng now

manngp 'rFWBU:Ihé © FOMPAREHEX M@ R IRl ertadsf Q@ @mplec g qitferent
compBﬁ%ﬁt&' ﬁutrﬁﬁ Fﬂbfér?“i?bﬁ &y BE %ﬂﬁaﬁnc%’éot & ﬁ?nﬁlméanré 69%?lf§shlons other

hi's exanpl e, tware alrcraft part
than thadas dspdﬂymdedAdmtmmailyelerOEr indplatren?2a@thsi sosieduadtions may be
omltte\fla pléot%eglﬂir}%g%St ) ¢ éxad % glygwgg@%ﬁpa r% gnggga%/ be comblned

and uﬂﬁfé’f‘?ﬁérﬂed WisthgiHglel BhbRt drdpplitatich witRinf lidr8ryf PIOTRL As another
Crate 2002 al so nay in sone enbodi nents contain nore

exampleamnterfacen 1 T{amaydie tnplemepied usiggiatherristesfaces af addition to or in

paf, . | nclude a set of files that provide

placefoﬁljiri? ﬁgggf'@ﬁa@f the particular part. These files may
| Makihee nohvab FG?&F@H&,, a dwamabusﬁrétidg%flled@&aarﬁ idirestory layout is
configuration files, and library files. In th

depictpshinacsardanssavith Ab @dvaptageops embasdimest. « hile §Y%¢M'Eﬂqt0ry
Iayoupi‘ééo %? e%r%p%ogf?%gobpopé i %9@&83 withf i f"l\é(aﬁry%tem 1718 in Figure

rcra art one di
17. Irstrgmakalm@le file system dlrectory layout 1800 deflnes information used to locate

files within file system 1718 in Figure 17. The file types include, for example, downlink
1802, log 1804, part 1806, alternate part sign list (APSL) 1808, spreadsheet 1810, and
archive 1812.

Each of these types of files are identified within file system directory layout 1800
with different types of information. For example, downlink 1802 includes date 1814,
device 1816, tail number 1818, unique identifier (UID) 1820, and downlink file name
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while crate 2002 is signed with another digital

signature. These digital signatures may be the sane or
walrdobesxset , dependi ng on the particul ar enbodi PERUS200$/084839

course, in other inplenmentations, software aircraft

1622 Bl 098 RS S S Br AR i 1916 entives
the délatatHdt tePsirRS Mo AeRinkieda Fdrafosifdaf %o thd f'br@ﬂ/ This device
advant ageous enbodi nent. The different command data

may ka, foicexaraglei Blpgxy sewver ppplidadion arisgifnese arainterangs &pl. Tail

rumbf 4pTRRAfs S EORh SR ChERLGhe doRBUER TR Rgdgcated

Uniguenidehtfigre1 829. unigudty idermities ttihe fleOnitisin2hd filesyaemm mbwnlink file
data structure for a delete conmand is depicted in

namext&%# igdhe ama of the Wﬁ\ﬁ‘ki ous enbodinment. In this

NPy 1884465 588 BlHF14H RGP RID S5 cvenc

filenaﬁ’w‘wﬁﬁ ePaﬂﬂﬂSuslémta sofesae siedraftipatt dred maimiestl,midnfe identifier
del.et ed. Par ter 2104 id ifies a.s art

UID) 30 Frited 1888 tiete/ediame TBak v 6i2tSS paniLd Baing 1836. Crated

1832 ?dérf?llfléé‘%' dlertddiig wWhidde dragicohyaining tﬁ@%Eft\‘ﬁHf@élrcra][t part, is

alrcraft to receive the delete command. This |1 st
locateql. r Graie dild damei ¥83dris anmamp of tHecradx éilepl Gratecdphrt file name 1836 is

the T iR ES R Ao BE O MERE o Heeoni cos mmy be,

f Alte@eephA, sigiuRdist 4808 .inCUGss aRiqleM=PHy 1888 Vad spreadsheet
application or software nmai ntenance tool. Paraneter 2

1810 inajudesewninee eomen84bsArahive 8812 nslustastsofiwareiaiirafhpart (SAP)
1842, Pc{enltlﬂ F{tﬂﬁﬁ 184304 & 3ratk i H&%P t6I on systemis
e particu

ne replaceabl e uni isto

r Ea@ systetrhéiresiornpladoutPEB s tRovided B2 arﬂexrtmblleeﬁ gheuser
that requests the command., |n Figure 22, a di agram

implemeniaiarior Al sy SemrHIg BHIGUER 1 (ol pEST Gevantagepiiambodiments,
other FROBAAE 18y SR8l sEeirBo HAPHEFIEE, Which A8 AfI4BRIBP &R Particular

ment - hi's exanple, uplihk comman
implestentatiai. e 2200 i ncl udes paraneters 2202, 2204, 2206,

2 , _and 2210. P amst identifi t he soft

W referepts o iodoauEs R E b Leftam aiRunlife ARssgan Sation of
comm&iRilihiduetied i$ 8&pitfedaindtlcBRRM Vit 68 1W0ahiageb A8 BRIbEIiment. In

These paraneters contain aircraft identifiers.

this erpamales eieues 1800519023 endotIWearccexdndelas iof qeeyes drat are located in
[ Ja.process the command. Paraneter 2208 is a
datab%%% 13?%@%&@%@% s identifying the destination system
t Queeeel9no ihbladQQﬁﬁﬁfm’and%a1mtcﬁIeu%2ﬂ9_DZ iflenidelicemrhands 1908;
user that guest ed the command. Turnin

t t
and qnpgaﬂéoésncla a$ sgmarands 1840 aeprgnandsal 6251;59& gn@ 19dp are
com d&%@étl%d QQ%BguduFardﬁl% §ﬁ 6d tﬁ&ei%@f]&@@ %h\@' 5d?ﬂﬁgnds may

eous e n ‘this e downl
be, focemamptb dalink sbmmncandse dd30dink nohwnmsdso@rdemtemsnﬁﬁ@ﬁis. An

uplinkzg’cg)rﬁfnand is a command that sends information from library 1700 in Figure 17 to
an aircraft, while a downlink command is a command that sends information from an
aircraft to library 1700 in Figure 17.

A delete command is a command that is used to delete information on the
aircraft. This information may be, for example, a software aircraft part, a configuration

file, or a manual. Each of these queues, in these examples, is associated with a
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2306, 2308, and 2310. Parameter 2302 identifies the
type of data that is being downlinked. Paraneter 2304

WO d@pnsdshes a set of aircraft to receive the cPCTHSINE/084839
downl i nk data. Paraneter 2306 is for a set of devices

nd to,the set of a'rcraf
partichfs g ounsh 0 PEEERCEe i1 HoH SEPEIRP lsisic 990 10082t 4904 are
assocfi@tbd Qr Risigaddd for diffaent H@v%é?tffé@ %P@ftﬂdlsﬁﬁfl.ﬁ@m&éiorﬁﬁﬂéhds to
dentifies a user that requests the comand. These

aerFaiﬁorrrrand data structures are an abbreviated form of the

BATBRpI: e B 8005 BE e A b Rt avpcation

queudn 002 saihng sé&tﬂwd:pmryéﬁvér%f ieaesrt doy duriccTo0mwith dedcftware

structures, These conmand ata structures nm reduce
maintepaneginght Wen different devicsscontadt §heary I8N Eigyrent7, commands

are di%lt:r[ﬁfﬁ’ {J‘thtogsgl%vﬁc?t@r@s%a onT\Wﬁeﬂ‘@’ 6 as é@gﬂ'g%nlt iR8he queues

comman er recelvin hese conman
assocsatedwvlmmse'ﬂwmscorrrrand data structures are del eted

ter beln nt t nd too]s, n thes
Ui Bottort Bure 20rm BlgsATagrat gLs sobariaasafpaf srcepicted
in acrésde With 8hf #R2ntRJeAishabSdiieat. Cﬁmﬁ?s?@)?am%led §8ft\‘R/bF‘éja|rcraft

I n accordance w th  an advant ageous enbodi nent. W ndow
part 20000s storad iregeaip2008f Crates2002 iststofeabwithindde aystetye1718 in Figure
17 presented through user interface system 1702 for
* command di spatcher 1724 in Figure 17. In this exanple,

aCuser200®yis sefilecin théé@@ﬁ@m@l@atmm QOOEWT@&Sbe STAE Bxa® ple, without
upl i nk conmands and downl i nk commands. Thi's sel ecti on

Ilmltam in@ zipdite fonmetighraterd003 sy iarfenrelembodinents|contain more

than gn%%oﬂﬁé(r&% Aéféﬁ‘ %atto SRS dér%taefrc?gft pgt g@ogﬁwmd%'se?of files

contro e used to genera

that p@@ﬂn@ﬂmctlﬁaﬁtydbr veQfartieylabparis thet o fignanateciadgs, dbeexample,
commands. In_this depicted _exanple, control 2402 has

eXGCLB@'é'ﬁ Tdes, é’@tt%él'eSr @%fﬂﬂgqrﬁbori filesegnd Bhrapu leSpei ng
d|r§@4e%’§ﬁ%\@’fi@?ﬁt5bdﬁrféﬂf§”c@t@%00§%d Q(S\‘tv@é'rgaalFHer( gg?&@O are

user an ity to I nput rmation to create
signedplim ntharcwmdadsofﬁmreea(mmﬂt partt2080us signedywitle bee digital signature,

while 258 200245 Samelail by i3l eigearie- drpse sl HRBatures may
be th&'§8Mmeadrsfiffdidyit, SRIpRAINY &?Wéﬁaﬂtleulbhénfwd%@ﬁt aBOPEGNY¥e, in other
server application fromlist 2412 to distribute the

Implemﬁ%ms ppRwaredeiviret Pairin2Qdempymet be %@fetdwarcéate 2002.

TR EREREe raY & ARSI B B hlpeBY Ed srugures are

depictddy ml&ﬂﬁofdeﬁioé Wil Bn ativentgebus @hiludimgat. eThe alﬂﬁrent command
particular line replaceable unit, in these exanple

data ﬁrl@t@reﬂlit@t@t%wh@ﬁe fighes arsrexanpples Qﬁmmeerarfﬁ@wstmctures
creatéci”frgsnPﬁ% m@%g@%ﬁ%@ggﬂ ggggee,z A é%@%ﬁ@s‘ 1 85b, 3999t ah§9904 in

Flgure 19.

Turning now to Figure 21, a command data structure for a delete command is
depicted in accordance with an advantageous embodiment. In this example, delete
command data structure 2100 includes parameters 2102, 2104, 2106, 2108, 2110, and
2112.

Parameter 2102 identifies a set of file names to be deleted. Parameter 2104

identifies a set of part identifiers to be deleted. Parameter 2106 is a set of airplane
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2426, and 2428. The particular information displayed
about the part may vary, depending on the particul ar
w0 ppbeseat at i on. Field 2416 has different sel ePCHDE®08/084839
val ues for different command types and the rules are
eld 1724 t.hat re re sented in contr

identiﬁ&@%héﬁiﬁegﬁ%ths|pait+ﬁy "’Hrqf?fa e egqiﬁlgtg canmiang jhls list of

awplaﬂb@&érﬂﬁ?@r@fn@rw%lcé‘iarh'p‘l@r tdllrﬁlﬁﬁEﬁé%edeer%@éiOZW@@ntlﬂes a set
an advant ageous enbodi ment. These graphical user

ofde\rlmset’rfaé@é%tcawﬁ jengoremant. | Tieserdayésestmay beaforsxample, ground

oon ERRL T ML RS IS 6" o

pP@Eeaﬁét@d 2140 idetitifies @le abstihatiost $\@8témdo @@@u@@me‘ cc_wnmand
i npl enentation and not neant to limt the manner in
these\gxagrplas. gthamsHﬁ@t'%éyStﬂfﬁ‘t'§ﬂ'ﬂ%@@"tﬁuiﬁrﬂf@ed@@ﬁ@ﬁéﬂew't that is to
recel\EFer Fetfifha Hé thsa%mfgéreﬂﬁ?l@eﬁﬂﬁs 440t Fodtl@ty fﬁe]gommand
rning to Figure lagram ustrat I ng and

i it Bigure@2, ardlagra‘m mlgstralmlgaadmmmani@nata stductare for an upllnk

accordance with an advant enbodi nent
oI RTES 1N PRS0 B th SRR QUSROS dfhis
examBl%eruphﬁlE BbinRthd Btk diRythe ﬂ@ﬂhé\lﬁ@@s bAFAHER$12202, 2204, 2206,

Interface system 1702 for command queue manager 1726
2208, and-2310.eParameter 2R02 idendifips déhe shwareaircraft paretin behepllnked or

at us . of i ou .commd..ln articular ecifi
sent. BAaeIer 200 RRnCET B0 OF picnlnbE I teh A et ioapgs. These
pararfBrRestRalieairdiaft YdWeigrd) SPAGnG&tBF 206 2588t o8 Ace Ridftifiers for
2506. Pendi ng conmands may be vi ewed by sel ecting

devicesin picessze cenamnte dPa@meint220&is »eetpkparamsfers identifying the
destlriaﬁlgﬁecsysgégn o Fécre?ve %%Oéom%%ﬂdzwgﬁ%ger%'agﬁu@ t@%ﬁ.xser that

ecting con

reque@tectth@rtgﬂnmhadorder in which commands are stored in
the queue through control 2508. In this exanp

ngEﬂ"ﬁ% NESHRHHEANre &y e Kiagiamllesirainom datd @”ﬂ;ﬁt'érﬁ fQ*] gdlownlink
comrrYE brﬂe?)?&é%ﬂf‘a&gﬁgaﬁée Wltp%“é&’\wa%é@@brﬁ%?mﬁe IR S

I 'gu lagram of a user interface
examplee\dom@Ilphcbmmmdjé@ta(ﬂt&nttwm 2300ondlades pararnetens 2302, 2304,

vant a enbodi mrent. W ndow 2600 is an exanpl e of
2306% ﬂ?jﬁuser interface presented through user

i Pb?érﬁé‘l‘é? 23021iGNtiFiEQ2hé @pdPai dta et it bbird2d bWnlir kel Sarameter
In this depicted exanple, software aircraft parts

2304 metrwﬁﬁs ﬁiﬁ@t lof Biraraft tﬁar;zcwe\th@mmmam tOddcwrn link aig. Rarameter

2306 (Y8 S BEV0e b AE 8t Pt bR CBTE et AP QfralinFepfibter 2008

identiR€9 4 seewplifie tbtacdablerayitden \the wetof direpaty o tdive the command.
sel ection of control 2606, and faulty parts may be

F’ararvet@w@m9n@%ﬁdﬁﬁ&%@%’éhéﬁeﬁ%ﬁs@fth@&@mraan@eos In this

parree Pamipdid Statvesqtas g 2R SRBALEN AR ot Commands that
allow slegicesnsthlés afprwmdelweﬁéﬁﬁhcatlon or software malntenance tool, to begin
processing the commands referenced by the command data structures. These
command data structures may reduce the amount of traffic across various
communications links, in these examples. The devices may request the actual
commands after receiving these command data structures. These command data

structures are deleted after being sent to the ground tools, in these examples.
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Wth reference nowto Figure 27, a flowhart of a
process for receiving software aircraft parts in a

WO piwpasap9i s depi cted in accordance with an advReC/H§®0R634839
enbodi nent. The process illustrated in Figure 27 may

ol AR Co Frus? FlabeE 2R sy oLt AiperBleias fr dispatching
comnﬂh?fdsﬁs‘d@?k‘ted?rzgcd@r&éhde WA BAITRANARIRBERBSAiEHR. Window

brar 700 in Figure 17. The process begins b
2400 jcee evarm@lep%@usmméerﬁqecﬂﬂat maydre pr(ezssete@lt thepugtesyyr.interface

[ f netadata i s
syste{n gq‘i]e ngﬁﬂéﬁfdgég) w%{qggrdh @ﬁé}% or the software
alr thigékarpplel a UBRE nibyOSElS 6t b&ﬁveemdn@@tm@@irhﬁranﬁbesuch as uplink
net adata for the software aircraft part is corre

comniadisisraitd epwplirdosommandge ddisslppliesmayrhe W@eadaroargrhscontrols
2402 gﬂp sz\lltg?:t%&ft(r:c??@@ rﬁé{fﬂe‘l’l‘ﬂﬁ(eta ﬁégg/ngf(agg eﬂ?rcu Sﬁlm?%otrﬁrﬁand while
contrél@40dway bealwdiatbegemyatlea ddmnlrrddcorvmmldequuardl 248Banay be

onf or he regul ar expression [L~/: * ?2\"<>|.\\]
used o gelr&ergg%gelgie @Q{ng?aqd% 200 characters; whether the
PIPERCHb Bte%it&@ér'\%plescﬁhMbéEF@s bdRr L 4168EN; rél*ultrng in section

BLUE_LABEL; whet her the applicable standard i s of
2408 being ctlrsglraged avithor winglost 2400.0Santiion 2468 providema user lo@abrlrty to

input SRRl B P Bl eoytenely Teot e ahsBhiSy dgect an

airplah@Qait ham@er foRi liPaoeTHe digllavsaildalrbédresare uejuceetparticular
date format; and whether the description is of a

aircraftengt h greater or equal to 0 and less or equal to 2000
ngé%%‘ggégg rbéﬁggfég?gto%gf&tgqn Ct;l‘r?% }‘Srn?ofglbroifeﬁ%rr gﬁﬂlrcatron from

list 241Iattatt&§tabure theecdmraady Msmefe&tde@rin ﬂ?é)ﬁjrm digaftware maintenance
tenporary entry is used to_provide a status of the
tools glaycssseleeted tbeuah lisg 2474 aﬁﬁdesrﬁét'@hﬁrverrhw tha akycraft may be

selecle'éqh id1§ 1Bhel'hree&§étYr'aﬂ8n %gst%ﬂ?rspé‘ brifeBBr BRE8Y¥8placeable unit,
he cess also creates a ctory s ructure n ?ﬁ
in thebe Ieaaequﬂserrﬁ(ehbu‘bﬂ atbmwgmﬁentrﬂ' bf 8 partrreotbery Eniryof thsepart

used to, sayv ortions r fra nts of
ey i

UMb RIGH FShgeh ETQIGRRNRE /O e 2P h i %2%‘# 2422, 2424,

2426 £L2428! The $RHRIUBMAIrRRLILS d@ﬂi@y@ﬁaﬁ&rtwﬁ@ﬁoaﬁrmw Qary,
recei pt of the software aircraft part is conplete

deperidipe oatthemapiadgr. implempetatiovei pt of the software

24P oSO e 5 A Bb S e

rules Breagnfondetl by ERily ad24tieatsaeedpigsehtil ihi donitrey $762nand control 1704
(operatron 2712). This progress may be displayed in

in F'Slq'i@ ser |nterface The process then returns to

P RS 75 2 e bior s of Ea I IRk OFale T S adre with an

e 'software arrcra
advar\d\bgeom&hembedenem o'lfhdsleq;raphrbmbm&rantecfea% ap&aet(amsles of interfaces

etern ratron 27 the detf. erm nes
that erVe %8F9§9r'i‘ée ?UQ'%Uﬁﬁ'E eger&rce(% 16’@% 'Q%ﬂ&'re 1'-2 dhese
de |c%e§?r% hi3l U§erﬂﬁfefr@'c€§‘ér rEIREITAY §§J§36f |Fll5’sqrat|n one
P sof \Ngre alrcraft part {;g co ?eteepé'}rﬁg whet J
particular implementation and not meant to I|m|t the manner in whrch a graphrcal user
interface may be designed or presented by user interface system 1702 in Figure 17.
Turning to Figure 25, a diagram illustrating and user interface for viewing

commands is depicted in accordance with an advantageous embodiment. In this
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part has errors. The check may be made by matching a

certificate to the received part. If the software
wa@pwoehsdsp2 part is integral, the process cratesPCTES2008/084839

softvvare aircraft part (operation 2716). The process

examplte s 2800 S pERaHTDIe BB STRRticAd ST TEHB R4 may be
dlsplagé@(%ﬁﬁﬁfgw user e Facd s$§§teﬁﬁ‘lf@ﬂfcﬂ%o%’rﬁ8h@‘qﬁel16 nh&Yfager 1726 in
t abase (operation 272 The crated file is saved in

Figurerly .f inl thissgpearaplef the tuwénay view beatatussd varipus compagnds. In

particflet conehtic§B5F B ehTERTE ndl bG8} bbygiigon gsoo.

ogenahands aysy visWedassiiditontédls 502! 2564, 3812 506:dPending
(operation 2724). Thereafter thgqé)rocess renmoves the
com Wﬁv@ﬁ\@%e@aw@mng&@@#@{? Ereg\tedGRIMMERES &3ay be
: h
viewep! 15 SEKEnd B ) Zagh i HokB S ELFiGHde 1RBY e viewed by
selectimg ceatrd|2506WA hseeﬁmyeeomm@alchange meeoaierammmmﬂcommands are
he software aircraft s not integral
Store‘i)frb@é’w%es rop eyl gpérﬂ His &xa Pet%*@“rga?%ﬁ?”ds have
been %@%@té’&ﬁé*nc?g?@d%b%yﬁa "igHi8Ectich QE‘P@BPWWHE)%V deggbase
entry and the filé systementry for the failed receipt
oWVithhreferehteumow tax Figuaé 26padiagnathofr e fieercintarfangdonviewing parts

: t 2702 th data f t.h f

s doriBHTA PEEARANG wilhan B uB0So R & beuitied” iR 20005 an

example 6a Qﬁéﬁfﬁ icH] iueBr itsiface Wekéntelalethﬁﬁmrtlﬁt@ﬁeﬁétszﬁl@m 1702 for
thereafter. The errors generated in operations 27

parts yadlt 1723 imkjgwe thored in a log for later use. Turning
n%v%hﬁsodgblgférdeeé%nn%@ &B@)&&J&aé Fcrgift Rgrtg "WitH '?hef I%ra{yhmgx be viewed.

creati ng a aCcordance w

Valid @dmamﬁ@gbewﬁv&fﬁ)’mom@”ﬂthe gélectmm@mmdl k662 rlat;@@hmgﬁparts may be
. Figure 28 nm elrrplerrentedlnllbrarg/ 1700|n %g re
viewegihroughyiaerseigqtion oftaenioh2804 LXpifey RRES MpY Sfeewed thyough the

seleciBRESHHI D806C AR fﬂ%ﬁ)ér& i LHeewé\Z/edTﬁ%u@ﬁ%@%@leotlog of

egins by receiving a“User request to create a coman
contr@l @68at|in dhis28@@)ple Tdurdrot 2602 has reeenteelecded iandd/alit pawtgHocated

- er interf : d h
withir e Iray e istidorhdinin saeliff 2o T0 Y Wik daS " o7 et
ONgtHfeféldhes noATFEFIgury RFSa flolchBRSSH 8B S for réB8lving software
command types include upllnk downl i nk, and del ete.

aircrafttparis iocelyrandisridpicted imaeeordanee wytb@rf advantagealsegmbodiment.

The phfe RS T Fsife ar,mpl SeTERIgRRnl St bIBLY P Figure 17.

In patisuafEthess peouksees sd) be apleaterted &1 paitoadBiA22 withirs
list includes, for exanple, aircraft tail nunbers,

manassmqné&@moaém%b?%ﬁfehhra@t t70%indFiguee 1dati on 1i ne

| ER PRt By PG o b AR Bt B RLB 2200). 1n

receivisg the spfewartel aircra @ajt, metaddte se revchrg aswelllas d sseamsof data for
context sensitive list that provides additional

the s M@rgrﬁg’rc&@f% party (E_ije @'Qﬁ%ﬁjﬂﬁt&rr@ qsh\gh%tig(,ﬁtﬁ]@e?ac%ta for the

softwR SFIrbRPartTREBrRYt {dpRraRAT 2702). In these examples, the metadata is

data that is associated with and/or describes the software aircraft part.

In these examples, the following metadata may be checked: whether part name
conforms to the regular expression [*~/:*?\"<> | \\]* and less or equal to 200 characters;
whether the production status is BLACK_LABEL, RED_LABEL, or BLUE_LABEL,;
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The process receives user input selecting values from

the presented |ist and val ues (operation 2808). The
wEe@emss9t hen val i dates the context of the pareEUS2088/084839

(operation 2810). In these exanpl es, the context

whetti d5e abi ot FERIRIL Rr of ler aiBeRongial 120 Aidagp Peeaual to
500 chifdttérsawhaiiERrMge It@R i prepidp ofheARSH d‘%hlgﬂf‘greater or equal to

systens. Qperation 2810 rechecks these rul es at
0 anddgsk enequalda 108 chagaeterst whebaekibedelerse daks hgeeveprrect date

formaf il whfler ikt Ske(FifisR R0 ol ey 8 BRLAGH 1 1R or eaual

to 200t ehsaetRss creates a set of commands (operation
2812). In operation 2812, the process creates a
ctfﬁhﬁﬁwta@@taé‘a&wecmmsf@rmﬁ 1B RIBRAMEPIISIPES, @ tegnporary entry in

the d&HP@%é énsﬁﬁglb‘fl%r)é/' (%E o I??ﬂ N ﬁ?ﬁféﬁnﬁrggf n?Trgtwdg%as;@gﬂo provide a

status:o’elmaqcn‘otesmﬁdr hecaiging tlsepartt |T¢mentmymltmyhr3d|catleb that the
pe and target to

f th
recenii B Hi& Parhpan Bedl: JRoRr s Rn Tasies e tasioniwcte in the
file sy3t&rRTHBEESoh ?mﬁyeﬂhisrﬁlﬁé&?or?%'{@éﬁﬁg id Uséclﬂﬁ) L4\RE Bétions or

(operation 2814), wt e process termnating
fragments efthedile cwtainlm@tm ecwfb&artemwargih partxs, the fiie ghrelceweld

| hOUSRGafly B B85S0 o LB AL KRG At pen s

compfit® Pelheratibn 2T08). P A Esceipt! ofshé @bmar@aﬁrgﬂr@rtza nod¥omplete,
be inplenmented in library 1700 in Figure 17, in these

the pregsens issipdatrd bribe satahnss (epemtios garGHieaflg fragments
recel\ﬁe&or %t%%@ﬁh ghéjt R4 tsgérffé §8$rar%‘ﬁéh“2%2 Ogﬁ{as?épf)gfé%%ﬁg% be displayed

in thecuy@mnérfdaé aThérpu©¢e§s€théﬁ®@tulrmB to gperatiad 2708 Itd _bntinue checking
ommand data structure 2200 in Figure 22, or downlink

the St@MﬁBeG?C%W%OE?W'@FJ?%’[W’[VYEHGFﬂ'@[ﬁ" bPord. These
NHEH e ngé‘fﬁ; Bf # HffvtEHi cFéft g&ﬁ F?soE‘ér?lpFe‘?e ‘ir?gyér)%yén 2708, the

for conma rom vari ous eV| c such as a pro
procese deternapes wbetharrihe pagads$ inilegrl (eparaiora@é®4 )t obhis operation is

perforT h%cré a{i%%rﬁrh nHathﬁaﬁigeese S%War% n%?c?%ﬁttggrt&? gogdqitgea%d whether the
part Ha8Efits € The dHREKesaPbE Mhadd By ﬁmﬂg% éé?ﬁf@eﬂé‘{@ﬂwé'\ﬂe%élved part.
a particular device executes command. Command

stftbe softewereaaiscraéimpari Iﬁsmf@gealotmesmdemcr@@mwcﬂtwafg aircraft part

(operafo FLI HFPRERHS el rblsvllch diBhel T, GEEHG obffdliop wes

succe‘stsfmo;aéretuénewmmem tw@wactmg v@é?&t siaddeysheahs p@XtGIS wharkgd as
the commands. Thereafter process _sends

comp%ewﬁ}eed%taba%mquamw?%%rﬂm prptedfilg)is swve% in the file system
for Iatglf' ?éétﬁg??lt ggﬁéﬂ@h'm z*\ﬁﬁr?ﬂ{é ﬁlroce§$ t% ﬁhﬁat trh%}éémar the

are sént as cutlon of a
c Witrarederenue Rigadn tooopdratid QWI& iBthe eratihgwpbeationdé nat successful,
an erl%r |sC Sgr?erfa?ed P Ipsérr)gtﬁgn 5%14 CQI[F[mreafter the process removes the entry from
the database (operation 2726), and removes the saved data for the software aircraft
part (operation 2728), with the process terminating thereafter. With reference again to
operation 2714, if the software aircraft part is not integral, the process also proceeds to
operation 2724. Operations 2726 and 2728 are performed to cleanup the database

entry and the file system entry for the failed receipt of the software aircraft part.
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structures is depicted in accordance with an

advant ageous enbodi nent. The process illustrated in
wWo-2@ang2s3D is a nore detail ed description of OPEF/HS10081084839

2900 in Figure 29. The process begins by receiving a

e froma devic 3000 ILn .t hese )
S RereneR el io Peraibn 2102 o baagiscats Porghe sptware airera
part i$ ﬁbl\/t%rré’d? h'e bE&ss Qéneﬂ'a%éf AVBFBr [BHMhENRRPS0) Ath-th&process
cour se, VI ce may be any device that contacts or

termlrmaimgetbeseaf@rt Héel ermrargyenecatedﬂraone@élﬁnaﬂd,?:o ange2724 may be
ries the database for commands
store@@%i@gﬁo&&aﬁglj 8g$'ac:ed in a conmand queue for the
pﬁutmﬁg?l haw tderigaee 28pe flaivchart %@@%)rocé&ﬂo@bir@m@oéﬁaormi&yand is

be | enent ed using conmand queue nmanager 1726 in
deplctadglura@cs?vdanﬁeémﬂ? ae @éiyaw@@@p%@naqu@@@n Thorrqaess illustrated in
) f. pH
Figu3 e TSR ST gyt 7 PAABRGer. s procoss
may lwomeEanentert int dwemchend cisgaipieerat 72dninFigGye 1The process
tEEn returns the corrmanddata st ruct l{re to the device
(

BPARYGHY by {#¢5IVIPAE YRS daduestdp eaieagPmmand (operation
2800Y. "Eris@bhfthand méytlf@%c%%@mhﬁij H@%sépm@%e‘j%é‘h as that provided

structures are Created upon a request by device for
througlo neanigiterfaae system 1902dd iFigutes17 t stmmmaeleat ane of three
struct ures and bro cast .t

comnsi S5 oA LiBNe ARy i CP PR a4y By InsTh oy iink. daink. and

delet@SThB?r@é@@sfléémtﬁlésCé cemmdrry t%/péf Wiohh e 0S8V ihputHioperfion 2802).
| ownchart of a process for dispatching conmand

 In eesposseliptha waeiof cammar@réw@@tltw Hhepraerasraenssaes a list of

pararﬁ&gpsd%ﬁ? gbfs@%evé?u&c Efp%on u éé \ Zﬂué ﬂsgbglgﬁgs ?’f'rgil eka%Ie

descri oper

alrcraﬂﬁall hombere cspicableukivice eamenists, Qudeie%tlﬁamylu’@replaceable units
enmented in a conmponent, such as command di spat cher
to rewa.@4thpr90mraaP@ 1he pEpcess thepsielrctivalyiresenistbe dst angvalues to

the uSi&Y bgératﬂﬁﬁ f@‘ﬁz ﬁ%&e%@s JRE fsBikTHEIMES: dfisitive I%st that

processi ng. vice may perform sonme processing o
providdseadditiomal dptiass dr valuek| depatimg dndbe aratious seleetiorfsomade by
th exanpl e, the device nmay begin to establish a

U mmuni cations link with the aircraft. The command

dFha prbEaistreesives seARPUS YolkLhh@§ DhlubBiRnBd preskhfed IR and
device to performvarious processes. The propagation

valuesfoperaticn 28881 Tbe precessribeaalidaieadhie eontexstiaf thesparameters

(operif #RRIE p e PRy B, Mol ad PR sty AP TP REC TRy ntertace

1702 & HRylireel 7 opieis attefface iBPlemeie whiad ealfowiiié Wikt 8&¢ommand type
dat abase for. the command identified by the device

the vglupe pheegiationsystems. sOggeatipn @%@@h%km@%eme@@ backend
1704 Y BIthire £, SRRt £104 G20 seh bltr BRET R ot pLIEm user
interfdcep €702 inoRigBite4)7. that may not have the same validation rules.

The process creates a set of commands (operation 2812). In operation 2812, the
process creates a command for each combination of command type, tail number, and
device name. Of course, other rules and policies may be used to identify what
commands are created from the user selections. Typically, all commands of the same

type and target to the same aircraft may be logically grouped. Thereafter, the set of
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Qperation 3102, in these exanples, queries the
dat abase based on a conmand ID and retrieves all the

wo pfoosebi on about the command which i s used tBCTUSBDS084839
a crated version of the command in extensible markup

commi i F Saup M Adlabas iy B8 tamiahtr 4PN A Ahed s igpprocess

termirsatife) thefdidtgpr ocess crates the command file (operation
3108). Thereafter, the process returns the crate to _
t Wathdesfereace dp Eiguneoed, 3 higb)levelifiowchag qfiederesess for managing

softwi! Sl difhs 1 BBl actlolderfer Wi 8 Gl Mftiagiment
The pilegasstiBgstiaie@@t PIglAe? Wa?/fbe&impﬂ@\’waﬁte%ﬂﬂmbﬁary 1700 in Figure 17,

) enbodi nent. The process illustrated in Figure 32 is a
in thegp eXamlQs | ed description of operation 2904 in Figure

o e PGB b S Bo G Splchied [PURTRABH dovics
(operptiarc 2880 )oethese dymmeadistiucturas nesjules,tfof exaapkeo telee eommand
data SriguARER Fiobinet RS TBRc RS Shchis 2280 o Figure 22, or
downR¢ E&RRRIRE d)rodﬂatf§ 282tturd P300"i0 FE§drd 3.1 TRYES chRehSTRERktures

software aircraft part fromthe file system (operation
are s@n0A yesponsertetredessis forecdenaads diom Mericus dewices, such as a proxy
ai rek aft part .fromthe dat abgsq (operation 3206). The
servep, pRRIioPl PORMAF S MAINERANEE L ty check on the
SThemedferaddrimaht fiky Are( IR tG theOBeiédB)opefation ROGZY. i These
check is perfornmed to ensure that the software
commgnd:hilgs are sent iIndsspeiseodrduests ot e cammangsithgmselves when a
_ Ced. This int . o Usi )
partioRfel s Vice et 7 Boirlert B lp e S o oSt o
sendidgtcenmand files to $edmcteth@sarhoumhsttttuffic tHa nsayf be@urdrom constant
calrcraft part is valid based on the integrity check
po"'”@ @Mé’raé'f)%r‘ijeﬂ@fé) Ingteag neorapiengdiles ﬁfer%@rlif"’l/heﬁ‘a??w?%s actually
- \/ i . Of i i .
begin/@eehing I CoR PR S RREAIT, ¥ GolgB Rend LIS aircrat
parts {@peratian 2804}, hathathetprocesntermanadingaheteafidr. Irf thisieperation, the
. oftware aircraft t is not valid, an error nessage
aircrafparts P B AR o) DR Sx35U5on G e FOMNENT ocess
t U AiINGhbRGotFgURABY E4 flowehat F altbcéss for dipRitching Bommand
flomchart of a process for dequeui ng conmands is
structyegsi istaepicted draecaldases withlaraadvaiiagraugernbodiment. The process

st g0 P8t 39 = B ahie b o REH o Soblsterzatd ioure 20
1The'ﬁﬂd:)<$esl@rl§ézﬁ|$§b%$e¢élﬁdgta0'ehaﬁ§l\/f®om(mﬁ§ﬂd§ (dperatidm8000). In
gueue in the database after the conmands have been

thesepaeaedhe AeyiqerHaKE 8. KEGPATAG. 3 BraaeRyer application or a
softw%'l%t Hn%irﬁéﬁér% ll‘%l.a? 881??%@‘3'}%?(& Ed Ry @@Sﬁf‘ﬁb\%e?%rof&o(%%tacts or
nthis exanpl e, e notification | recel ved rom e

connatey t@ theelkerant tongbtaimeconommads.. The process | ooks up the

c nd and its associ ated gro operation 3302 :
Tﬁﬂgﬁﬁ“&ﬁé?pthﬁg %@F'P%E%Ga@%ﬁﬁ L'!g’ éﬂ{ﬁm@@dw@ﬁ%'ﬁ@@mﬂ&awd Ina
mdiRy &@@Wth& dHicuRR el BRdti %Omﬁd%) §66n 8062 may b
com w th the executed commn??s? (g‘rge rle?dun ant P may e
implemented using command queue manager 1726 in Figure 17. The process receives
a result from the query (operation 3004).
Thereafter, the process creates a command data structure containing the

commands for the device (operation 3006). The process then returns the command
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commands that may have been sent to different devices
for the sane aircraft. The process nmarks and dequeues

wo b@oogasnand from t he command queue in the datBOEES2008/084839
(operation 3304). The process al so dequeues all other

date GRGTROP B diive o RIRRDRL IR Ploserm s i hefeatter. In
these@@%lé@%e%nﬂhéﬁ@ﬂﬁfﬂ stﬁﬁﬁfu%sarbrbréél@dfdﬂdﬁﬁreciuest bY a device

Thereafter, the status is saved (operation 3308
for comaapd®c isether erbesimenist Her eammand deosiyusBRRERay be created

and bR Ll Ao st o sHB R &f Bl chR i s the

expwamf@nm@rvmth an advant ageous enbodi nent. Proxy
server application_3400 interacts with conponents such
aduming gey taddgure 3 : sdpwchait of araeess twdlsméﬁhm@ﬁammand files

is depggtgg%ﬁ d EbREhEQWith A ﬁa\r/érﬁﬁéé@ur%g%ﬂ)eml 4tOGI'hel BrocBES fiustrated

es, onground conponen rovi
in Figurei3dfisma mbre détralleatjleenrlditeimm‘e)‘pdratnmraﬂsoz4OE|gam'd 29. The process
nbaa el ectronic dlstrlb i on system 3406. Librar
lustrglgaah ElgUte Rl iRk oe SHRIEHIAN Sh M @ SPTTRANEN A SLEh Gt Caegd
dlspaidPleP"l?ﬂ irs Y fppl i cation 3400 (nessage Al). The
results of the processing of those conmands and parts
naytm@ poit i thedprocess, bhaﬁyevmomsbyecpwedya s@minand data structure

for proREsl e TR FERR 4Ty BREDTY Sopleoy et 08 T B hmmangipased on
this cSfptardtl 6sarsiucaaed FipwWxbhipie aRE devRRBtMEPBebin ©sedtablish a
l'ibrary 3402 (nessage A3 Wth respect to

commuraqeﬁfo@lsrlinhg/vnmh@ramraf@nlfnetqq)namaadud@taeﬁté@@tuEﬁnp@v'des sufficient

inforrf R HYId AR RS FENSARCandL BrRUIdCOMENcRaRIOn e

server app send

comnm"mbl mﬁwamfaIHowewfet requires taddmbbalahﬂ)r&iaaohrmalcﬁ)mmand file.
distribution system 3406 (messag e A4). Command st atus

i hPBPRAESSSIPeaS B MeeaIViPg & eggegl‘n 0f ?W@B%lﬁ’l@ﬂm a device
oper'a?‘ﬁl(pr%*l @@”tTﬁe?’ b%e&@%uéhé‘é the gétaﬁggmqﬁe%gniggﬁé fetfifibd by the

onboard ectronic distribution system
dewc(e njewagen R392). Adldistquanpalid madenisoay d ueicet identifeer previously sent in
th di StIi b#ti n system 3406 may send downlink files to on
€c BWS‘H flent 3408 (nmessage A6). Proxy server 3400

' EFhéfﬂ)r@é@Hmhén PEcelves RIS $FONE the@Rlabaas | ggﬁeraﬁ@ﬁ 3104).
rox&server application 3606 in Figure Pr ox

Operglinna102 pip theset x@mpPesoduriiessibadatehassoparatden am@mmand ID and

rtrie @Y dflarid i BhanREt MEPoRBst Ny rds fad EERRaR Yorated

versuﬁﬁ @f(th% cdntreand e eRicOSBES Mgkl Iatnbgagef Up@alﬁm%@@@ould be
and send downlink files or event

redun;i@pt Thesseasllts asprpised to §Eﬁatfa\far@m@aﬁtié$%m§§@glggw®4 The
proceg§3sf;{§t %ES&@%%& ﬁlg éBEra g r?gqug :ng ecagl%bsthé Pgb'&é eturns the
crate totred de\nm(cqoe’raurbrwﬂ 90), wmhaegjmgesﬂbannmtmg I’ah(webfter

With reference now to Figure 32, a flowchart of a process for dispatching parts is
depicted in accordance with an advantageous embodiment. The process illustrated in
Figure 32 is a more detailed description of operation 2904 in Figure 29. The process in
this example may be implemented using command dispatcher 1724 in Figure 17.

The process begins by receiving a request for a software aircraft part from a

device (operation 3200). The process queries the database for the software aircraft part
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onboard el ectronic distribution system 3406. Software

mai nt enance tool 3404 is located in a portable data
wWEe@oessINg system which may be noved from a PODEHS10081084839

associated with proxy server application 3400 to the

airc in which onboard e ic.distributio )
(oper 8yt B30, cthe BltbeS faneven MG alals iR Aiat pRldipm the file
systeﬁ@q;o%e?éﬂkﬁl' 3204)! Bnd eSABGEs HidtddRad8sthel SUitvRite Yircraft part from the
tware mai ntenance tool 3404 bel ow. Al though the
databaise flepesation 3206 xc T he psotrpsdhee perfaess mndeigarity eheck on the

softw i 1 el B LoRELs¥a0R0; R, Hlebb LA P RRFRRER1E egpure that

the sefadnel srcrat pat f%%rntﬁ'be@ﬁnidrﬂ@ﬁewWhBéwlﬁ@MoE@ﬁdT his integrity
commands and aircraft parts to onboard el ectrgnic

checkgingy Megtiers M syigs YaiausAErathackiasirecesate INshisiag fashing.
gkecfét%ﬁﬁ‘lhﬁtl% i lrn'aBHtésotg V@X&ESI”; %%tv?é?%n%?éhs egr‘?‘f@bélm(based on
ta roxy server 0 proxy ser
the intagity claemlo(opzaﬁém)m&mest r‘mtrteamﬁtwa?b)almeaﬁ/pale isTudlid, phes crated

aircraftclients, oftware nmin nce, to
softwalspAr A PEHLS A TR LR ey G CaReraiHT S22 Siib ine pecess
termlNXtH@] thefeiRCc oMM StheFhakd af t?"r% svHraHiMft part is not valid, an
[ Ustrating a proxy server application is depicted In
error me@eagam:@twnteld (ape@dmarazjgéw&h ﬁlﬁoplmcaeaterrrmnaim thereafter.
server a 3 I n enent at i
o Fliig BBBLPTADUED 33 S BohEnad o6 5 W Rose F HRIRELPY Prpands is

depuc@@ﬂh‘ﬁdc@ordﬁr@émmeéngrdvaﬁw 68t iepibotfhPent. "ThelBascess illustrated in
control process 3502, dat abase 3504, file_system 3506,

Figurer3ymeyre eerigroishby pﬂmarwl:@ueaa)mang@ﬂ 2@ in Figure 17. This
procegg'lsnbgélc?[b(:%éﬁg\% thﬂ d\%gf% u@ﬂg |rPf?1yegc%é§HBgse after the

conpon I'nt er aces

commmsa”imﬁetl%bmﬁndags@apl i cation progranm ng interface
(APlI) calls, i.n these exanples. Database 3504 contai ns
cghﬁﬁ)ﬁ%esér%@%% r%@ﬁ'\eaamafcaﬂ%b%fs%cg@wn%@@?uapn (operation

3300)t hﬁ thi® aﬁiﬁgjénﬁg@%ﬁf‘ﬁééﬁ‘?r?é%cgﬁéd'f tid Me\fnééegéé&twﬁg the

a commm or exanple, a record may Identi
comnwalreet hEne aramst-rﬂwmkshaxstfteaewnpmd@mblds assoorbt gasup faperation

t e ircraft_and target |ine re abl e unit o
3302} P8 bodkuris PeriofBea jaie yahe SRR 13 hi gt hand.
AddithBRy, dthePe8rhmantd 24e¥Eibtctkwilltie ekdtuib§ e8nPXaEY &@ redundant
On ground conmponent 3512 is a software conponent in

comnrﬁrt@bwthgbmurhae{smemerﬁmo gieoentiavieasionthe sarve aiicraft.

o Fe PRRC B el b RRed bR s Guptiina aueue in the
databaBt ¢operaasn 3308). pThy ipAscasdl diso tibaticudyalbethes edmdiands in the
control process 3502 to exchange information with on

groupyopertiatioddhe Mthisdagueuing gf ethiel coprpamispreysnts redundant
comrﬁéﬂ?}%ttﬁé?ﬁ]@ g%%a?éﬂeﬂv‘(oadﬁf @h?&&ﬁé&é,n @gﬁpgﬁégggﬁ%%%’foer, the status is

rocess SEerver a
savect(lmenalmmaB&O&\)L Wrthahe q»rrbnnﬂsdeﬂhmatmglth@'edftert.r i bution

commni cat 6 wi th 1 he-oRBSIY SHRVERoN ¢ di st r i but i on

SYaHARY nO% 1B Fi§aH B4, & ARdrah iQFRHY BRIAWBK a proxy server
application is depicted in accordance with an advantageous embodiment. Proxy server
application 3400 interacts with components such as library 3402, software maintenance

tool 3404, and onboard electronic distribution system 3406. In these examples, on
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be change or nodified w thout having to include

protocols used to comuni cate with the onboard
web@ensxsm c di stribution system Further, chanREBUSIORIB4839

onboard el ectronic distributi on system may occur

t hout [ changes f cesses in
ground dtoP i S0l i yiAEE P Parisdeon inrmiation DB for2 orein 3402 and
onbo&d &@&F&ﬁéd%tﬁ%n@i@erﬁ@&% ground conponent 3512.
Sof t war e mai nt enance tool application progranmm ng

i htbé@IWé’c"éB 138Y Gepd agvdeomalansistanst softyarpealigsaft pasts to proxy

servef EBhH R BB Tnetife Aur LI IRCER Br B heRoSPG R iose

comniiidsasPp SO hagrisk fdtliediytstibraryJad2rmy ploy seidraip |@at|on 3400
that used in a library wwthin the software aircra

as com@n%ﬁa{wsemm@t@ﬁ\xm%@ﬁﬁﬁtmvurAﬂqﬁtgortadJpr@W%r\tﬁ application
o

a\zl\mmrt%geoma teamisdetiring nmforrﬁetmramthrcﬁmda’rd dbechibaedis@ibdon

36 | lustrates infor jon and records for co
SystefToadN.on GEHRECETHECOTT 808 254 oXL Y CR 30glsalon CHBD may send
new db?ﬁmﬁﬂgs LAS Woktwafe ﬁFrblfdf ar@ﬁ%nb‘dﬁ'ﬂmtﬂoﬁ?@&h%frlb@hon system

604, ground status , alrcraft status 3608
3406 meesagmmw.n@onypandzemus aiferonatian mag el rTeiuarneemtbn gmulnd

devic ne 16. ., Co nd.result identifier 2
compliEhE0E Raibiy g JBLR BTt ant PrES sert Kegheprd
electrdniz GISHBBHGH bPstBh 3406 (MESdenAg) ehNditidrany, dnedar electronic

specific command record. Command ldentifier 3604 X
dlstrlb:sélomﬁylstﬁm 3408 may sendBpwslinlpfiles|taos gravad campeaent 3408

t S o
(messgRBL AR B RE5 AA0d BHIPAEHEEAN pdh) SR bliSaton. such as

proxyresssaggsplicatior 8606n Piydre®@®.an on ground conponent or
an onboard el ectronic _distribution systemin these

eRENDI TIVengpRiication QAQP (1823888 NEWLIHRAAAR 28¢ fﬁat,@ to software
maintBR&REIfodk 5%4?@1{&39% 2 A okt :f'%%l%n%eé' %I%%%Qf?syktum

or an onboard I'stribution system
commaraLsidtust aftarghe qbemnesfsw@oftthese; fikesugnasisagad8)@Endnderat downlink

e B e S . R BB B B i o o
may &midRicatd With dr*@obfﬂ(e%trgﬁwmétﬂﬁu%n Ehstefrl 3406.E86fware

percentage nay be reported as a separate status. Using
mamtgnau@@ tqoi 3404 @ﬁO‘éd@Sﬂph @ltegnaie aouie fﬁ'egg@twgmg information with

onboaZR BB HisiFion A 508 SorffierBelfBitRaifal e is tocated

in a pbrabld gata pd&tﬁs&tgeswemem&gﬁmwwednal/éd hensendcantayociated
contents of the file was being sent to the onboard

with pspeeseryar epalicationi4004a tb?@!réfﬁft Hrhicl gepparthelsstranisigistribution

el SARER B 50 R0 RIS B BOBLOGAS spect o e

descrqmlon\cﬁrsettwafdamaalaMBanwt0m<31404\kzeﬂdswf| | e contents being

e
A'Ithoug he dlﬁ‘ere%t mteractlons have been described in a particular order, any

of the different messages and interactions may occur simultaneously at any time.
For example, proxy server application 3400 may send commands and aircraft

parts to onboard electronic distribution system 3406 at the same time onboard

electronic distribution system 3406 downloads downlink data to proxy server 3400.

Further, proxy server application 3400 may simultaneously service multiple aircraft
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conmponent during a downlink operation. Date 3610
identifies the date that the particul ar device sent

wo b@oogaspand result. Comrand type 3612 identi f PEBUSI008/084839
type of command, such as uplink, downlink, or delete.

oo S 5214 st APl oA oY BetGhe PSRt Al
systedi 3406¢f t. Device name 3616 identifies the nane of the

devi ce sending the command result to the proxy server
al\ith rsherenne mow ioi ligunewst & drgyareillgstratingda pEPamseasvermapplication

s cerffR i AbeataR AT Bubpiends SR, iR 3oRREBptiation

3500 éoakeikampld ingpldmcnbars dfalrbry Séer eEbh@tmtmo in Figure 34. In
information in a downlink file database tabl

this exgmrla. MKOXY S vaLeRpicatiop 3908 indludes AentiRldyoermP PG database

w504 yb8P950 Sty 7Py BV BRREL 5588, SN nance

tool intedace 8510,carat on gBatiriz] ccamdorﬁerht@ﬁﬂat'ﬂses’ém inWWrfdces may be

. reference now.to. Figure 38,

implefnesii Bong APRISEion Bigoeamiing FUere A Ao ar diprssexamples.
Wb%%e@@%&ﬂﬁﬁ@%oﬁ%@ﬁdé‘ﬁfﬂws&@d bp'c%n?réﬁﬁﬂ@céss 3502. Each of
command dat abase tabl e 3800 representsS commands, while

the recorgraindlatelsase 38%4 dwmyddesidytthe statdsoba copmaearmht Eor example a

dat abase tabl e 3800

rocory RNCHEESTRAG 8 SORTTANAPoS 8RR PPy aresreat dBaS heraroet

aircraft8iifdl tardatl lineaepRizcABREURIEEHB thec ginarand FilgRs skl 8508 e¥dres software
name 3812, system nanme 3814, date 3816, servicing

alrcraéttraartﬁsargsdewnhﬂk aatet {n heso exeptpled group 3822, crated

res rggés}%éﬁlp %gg%??% %ggggl ncﬁﬁgggéﬁtﬁ&%ﬁ%y@mgrapplication

3500 tiest@ormaunidetdsi vfnltretheﬁ@ﬂﬁoard @@ttqrﬁmd&&ﬂﬂztloamybtmbhdhe aircraft.
standard 3832, part expiration date 3834, owner 383
On greyRd cegHPnept 889'&3“8?? RPN |r§g|z{@cesr 2908 proviria %3@8%1?{ may be

used gggﬁhh@ r%géés 356 Fb % |ﬂ¥é@j rvﬁ%H Sﬁ‘ i dBonent 3512.

I dent i resou ces
[ G)@r@mﬂndatompmmtrﬁﬁm fsdions éc ada\tvamysmocmﬂes 88¢2as control
crates for  u

f.t ft s i nk
proces AaAda PRt st SaicRon o085 iR Rithuih onpoard
electréﬁférmgtﬁﬁutléfﬁ‘Qyétbhﬁ%ltﬁéutsr%ﬂir!j@foebé“sbéélﬁéél lyRfesigidd l@ﬁcommunlcate
for del ete cohmmands dentifier 804 uni quel y

with thelenbpaiceglectipric siisigbttian sysiamnd\s agesult, ceptipbprocess 3502 may

be chghb® EAfodifighhthaf nating id el irbaciPRidd fhedthmypicate with the

onboér@ilfélé@tﬁﬁhd: distrithitionsystdra. Furbieafdhanges texangibdard electronic
pplication nane 3808 may identify a particular line

d'St”t?Lé'Qﬂsﬁ)’ém Enqynpecur mathogé VWQBSH@”Q%W 3lk pftheracesses in proxy
servefgbgr‘?éa‘%ﬂah 150 . “1ﬁ§rrﬁfa8r M%'umtubﬂ%r%ggﬁﬁ% I tsjéf @%%EQB%% ground

narrcra € device nane i
comperantpd3®12.a particul ar proxy server application or
ng hvV\v%rree mrg%tg%grqgen ’(t:o%l appllcatlon programming interfaces 3510 provide
calls that may be used by control process 3502 to communicate with a software
maintenance tool. The structure and organization of database 3504 and file system
3506 may be similar to that used in a library within the software aircraft part

maintenance environment.
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In these exanples, the name may be a specific nane for
the particul ar proxy server application or software

woraioppgasance tool . System nane 3814 identifi esSPETIESIVA81€84839
of the systemon which the application is present.

of WG O GUTES A5 Ao R B ind Ofta o gs f28d in database
3504 ﬁ?F}QLﬁbrI{B §rfe3dé_lt§ct§§ 18 abéor‘éi%ﬁ@e Bth é’r?ﬁ&VéMa@@&Jsséﬁle&ment

of a command may identify commands that
Commane ressdindaiabasss teblg Bssoe diustratest intoraation rasdeiegerdsdar eommand

rosunl, TP E 3PP aEPath Sa A8 holytod BORERIR Bt ifonifier 302,
comnsairrieeafifidr 3604p grolrrbsthu 236 08) kaerdit staass 3608, ¢ate 3610,
di stribution system Priority 3820 is a value used to

comnaﬁrt?etrypéé’managcwttlﬁerﬂﬂftﬁu&@éé pd davisemane BBH6+ o an

LB e 0 R R P Cortg sur

record Sanmeommdaﬁenmfearfﬁﬂm muqﬂeiy idergifieb@ speifiedcdnomamat] record.

Comifigad ey Sbih RIS TUTCor VRSN [RIES & HIdis s tables to a
specifi® céh%é?ﬂ)‘ relcBr OBREI §@§5§J3mlo‘éﬂlﬁ@§ﬁ% 6@h§tl&89?the command

conmand resource identifier 3828 uniquely identifies
statug h@ssagemrvmchemyr le froscan on goauad cywoeeat)on @rennboar@Iselectromc

. othe t ata for the reso F
aisriy g Yofeet 1452 GObMES. UG SRty S E PO Gmantstatus
mess@?@ SiatTZPorighedtt iffdre antdiegiotingl dopsddrdnt lBF @ﬁ@iribbaﬁﬂ\@%fctromc
of the software aircraft part. Name 3838 is the nane

distristiontystam e The graend statvaidendifies ther stapsr of the wplinks & downlink of

the fi%;b%ﬂﬁﬁﬁhnk%doﬁ%rﬁﬁk?ﬁ?t us 3840 identifies the

on status e software aircraft part within

a cr at hisTihfosmaitiah psovidys the pér@én@)g@rﬂdrﬁplet@@slsaiﬁﬁhe actual
| ue | abel, or black |abel. A red | abel part is

uplink QI D 10 el BB ARy e PARGR 57 Scparate staus.
Usmglsirﬁ Ema?Qﬂﬁtex'é éofﬁt%‘tu g’s@%é’%\"@h egﬁ%ﬂter dbnd! fBﬁ’owed by a

t 1s co ntalin I's restricted
one- Hadfrdanm&etatmsanésrtageathmya éimelerquartats donkynegsageaakd finally a done

b t d i d d
statug B1RSsebS wouls? 2l BNt 1S bl Sop S Yes BeuiEas to the
onboardedééttdras d‘s‘?r%ﬁ%esfsm{’l tipR r%ﬁfﬁﬂf“@r(ﬁ éﬁd]%éééag@\ﬁ/buidrbe an

the crate was rel eased. Supplier 44 identifies the
lndlcailaﬁﬂhabhhecﬁpmhﬁl@tﬁf&fmré ohithe filgf qonpents hadhaersaugessiylly

deiivegify ABSAR Fayrct R 8 cbealpBahbhin g arounc

compbﬁe@wmd @datalinkbpengioppy be used for retrieving the
Crate expiration date 3848 is the date that the

c@.ate petRicantifiseihe datsi that theepartiewlar exyire gnt bsreaArand result.
f
Comh 3RS S612BERhe He S pE Ry LORRARE Skl AR o o

deletem Ahcwaﬁtt:ldedisflerrsmnes @amiqunesl valalblléeﬂnt)fymgazr spegifidhairdraftevithin an
airling ot Fsaeh Cevicg ore AoNRres ¢ api ¢ Bpaeice sending
the cc?rgrg%ﬁrdg@ﬁul??o fRSHek R drappfiéfigts in the command

Turning now to Figure 37, a diagram of a downlink file database table is depicted
in accordance with an advantageous embodiment. In this example, downlink file
database table 3700 illustrates information in a downlink file database table. Downlink

file database table 3700 includes downlink file identifier 3702, airplane identifier 3704,
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tabl e in command resources dat abase table 3802 by
storing the file nanme in nanme 3838 in conbination with
wa2doplogespat h string. In Figure 39, a diagram PCT/US2008/084839
iIlustrating an airplane command dat abase table is
ted i rdanc an adva ous ,
deviog 306! traier 76t R paREarYo: Bie i Perkal s8Rt inaatonaznasand fie
statud 8P1& 3900 provides an exanple of information found

for airplane conmands. Airplane conmand dat abase tabl e
390th iefercnde som fopfigtee d8naammangeand commaggoesource database

table B AeictI A sshyfendd i, S bR AEpb ST kBl dn this exemle.

com nmmmd bage tﬁblé 3600 3862 skatsusEAmandyNWAlE tymiiigitt iekBurces
particul ar aircraft conmand record. Messa

databaaaﬁ@blﬁu?'&OZ:fgesze@tSa@pmmﬂdu esaurcesr Cmmaaﬂ htabase table 3800
mcluo‘]é%"%rﬁﬁlgﬁ #&‘tfﬁ‘ér 8802 A h% %&Iﬂ%gm %pﬁ@@ﬁﬁme 3808,

den ier 1s gehera
comnaarel type 3816, desluétnaafe a8 tyaylsterk naoma88t4, state 38461 ervicing

0 rd. el e nic distributi syste Co ML
statuS B8 Th: sty 3528 SR aR Ghey b PESR e RS FTBRAGMB24, and crated
comriifflpRAtag2e. e format of the particular downlink

command that the onboard el ectronic distribution

sZonumare nesauiees daﬂabab@ tatde 3802 daicluties comenantbiesodrce identifier

3828 18 i 3630 rfiaton, SBngbe] 372 PHE RN SrdteB e 2834, quner

3836, Wn@@SBS' pﬁo@@ch@n stflis QBN@freléHs@ltﬁleBBﬂzcﬁmﬁﬁéd 3844, path 3846,
identifier. The different database table definitions

crate gxpirgtinn @atﬁf%ﬁndmr@a@m@ﬂﬁaﬁ&%d Ceynmaed pespuyces
identiﬁ%cﬁ }ér?%?rﬁﬁ%éfggr%%bgﬁ:es q%&%%r%g%g@m éF‘eSsSfRf}/ar‘é Oa?rc?é‘ﬁ pgfts in

=SS recor

crates fm&mlllﬁki cobmalavi ] fileoor @kﬁif@ueﬂlonTwmrtB@m@NWhlmk%cgbll’n@nds, and
a diagram of a prox%eserver file systemdirectory

files thstom,“laﬁ arcaftRayt tlesdon gelgtece?MBIAESwi t h an
a@%ﬁﬂﬁéﬂ@%ﬁ]&@@?’?%fﬁH@udﬁd%ﬁ‘lﬁese% @éérﬁﬁ%ﬁyresult record.
represen

structure e syst |rec ory
Airplasieridentifres 3806r|éemtd|eys & pantictilar @ird 00 A\;spltlew aapee3808 identifies

the Ilqoqq%p%ﬁlb fun| ap St i ﬁlf{%(atrr?peft %{@aﬁ@aggn name 3808 may

identiB) & Pﬁ?t%lérﬂhé%bléb@aﬂi@%|th’13’le\l/|Q@ Rbhfe/38M 4 frrnafés thedGifferent
of files stored within a file systemon a proxy server

devicepfarivekich dhe commanssie dispaiphedsio an piseredl yTha dejeename identifies,

for exflite: oy B iEhESe ARUAPARR PR KL soBlWakS yikiigpance tool.

dmmlels s lexbin piss, B hbafle Bl e aspbtifiedameetor thd particaBs proxy
4012, event | og 4014, and tenporary files 4016. This

servey gpalication; or sefturage siainienapee feolysyigtars nams 3814 jdestifigs the
name &%HE sklgtﬁ?ﬁ' ?B%I&?ﬂf@%ﬁ)pmﬁtl{)ﬁ id gl%lgfahu e 38 IentititEhe date

I'e sys hes rat Ive
that tiex eominesnd Was creeded by the cBirguared dispatchef irothetdraryof  a

D8R GEn S SETb LASe) I} T Bkl e abha’ T fet may
identifQRANERBS thathdvel e &BRe8sfully sent to the onboard electronic
distribution system and to identify commands that a software maintenance tool has
reported as being successfully uplinked to an onboard electronic distribution system.

Priority 3820 is a value used to order commands within queues for distribution to

an onboard electronic distribution system. Command group 3822 may be used to group
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the process illustrated in Figure 4 1 may be

i npl emented in control process 3502 in Figure 35. This
WPe@eess9i s used to recei ve commands and part SPET/U82088/084839

library in the software aircraft part maintenance

envj ro nt. This ss, may be jnitiated in response
comniegidsy YA comgran S B tnhanek ahiPerf coataytind e Sratea forma
of theCedthindht OTrafedPcdrRind Pdih 38R6'is arHeR idEMifying tHLI0RYEHH of where
may be caused by ot her sources. For exanple, the event

the gnaggd pemimdnd istsé@reldy a user input. The process begins

by | tifyin c | X e S . -

B Bl DB oS R ol 0%, RO G RENE s, tentifier 3828
uniquelyd¥¥ntifisvibe caiphbeaésouré€@écdra. Dagty sy 3830 Ricatifies the type of

whi ch the processing of the conmmands occurred

data fer frerasourds, . FamResnpiande ¢ty tyee Mayrber sepnare aiscraft part or a
file. (9\%@ §§1?6 ?%Tn&iﬂ@é ﬂweafnm[eeﬁtal E\g%pgerwr %\&Heala?istﬂfets%\'/\%re aircraft part.

alrcra e, or downli ine
Name 8@3& ethiel reanue of thanfile loe tlee softaéite aifdrafi @ach miiede axaynples.

be identified fraom. t abase within the proxy sgrver .
~prrdElonsigtus A0 de et dasorabisdion e S sSTHHE aircrat
part VAt BCYAR! TREEBRGS Y Goi 8dthbikl RSH fabe MR TERRS ar black label.

identifiers in a command result daf_abase tabl e, suc
A reddgbel partisd nesdetiverableh psaductibh guaythardwrieyar eof8gare part under

oIV A5 ETIPR o BT B o
use iR eRIrbRrg eAlPGhABAL 4102 rablack fRfél bartss BEnsiaeRRNstoduction ready

status information to the library. Next, the process
and cpadscdtlyeretimmamatiling s¥stof®m t he i brary (operation

“Hs B AN A SIS PR, LIRS pag p o ot

was refeased ¢ 1SaipplieTd844identifiss thecauppier af thessudivegefdigraft part. Path
request (operatjon 4106 A determnation is nade as

3846.ip psa ﬁ@mﬁl%omﬁ.ﬁ% F%et IOP@“Q%EEh@e?_PfﬁW?r? I?@'CF%I_EB%S gor
exa mF e Hil &8arrtBlrce! Ibcdtof 9%‘@% ak hetuded fBPTéetFi@ﬁﬁgﬁft?éj pa rt. Crate

@ process termnates w ew command pres 0
expirgironcaeats 3888l the date thhbther crtcatde lused $0 sigmihadsate expires.

t .t hj h t t hat t f din.,th
Comiely EsnliintsP5e e Bhes Hatsha it eRuBROMPShY Beisfd i on
4CHHRY-conimanrg fifds! ARy HLldssotRee & AMTARBES It i@ theéidé6mmand table by
present in the database with the proxy server

storingphe ifitcanaoe in e ceated gemmans fiklddn cambirationswitipthe file path string.

sowEHRRER ALY By bbalsOkalfLIp kG OAthERERnaM resource

table T esBABNArebandes dafdlssef tablaeu380BK etoringethk ifily Aanetin@ame 3838
authoritative source for conmands that are supposed to

in corplingliee sdbea filgriRpth SUHG-on different proxy server
a | T .
OIS LR BUATEh Sl DB R st s
depictahioedcedrdance witte an lzelfvanagpoos essotimenh elnctbisnacample, airplane

con sSSPt S5 SRS e s
comni¥iids” &5iR3INSe command database table 3900 includes airplane command
identifier 3902, message identifier 3904, airplane identifier 3906, command type 3908,
and command XML 3910.

Airplane command identifier 3902 is used to uniquely identify the particular

aircraft command record. Message identifier 3904 is an identifier for partial downlinks
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the command in the |list of commands during a future

cycle in which commands are requested. In this manner,
w@2w9m8259my renove all the commands for a partPCUUS2008/084839

proxy server application by del eting pendi ng conmrands

relatetdp aupirticfiar SAWPERK SomBRatich S Dk WensBls S TSR Hd SN RInk fles
that atd ﬁoﬂﬂ‘feﬂ*%@ﬁﬁ of QWIlhﬁ%of‘nrﬂréﬁd sehtntotthé%hb%éﬁtl@le@ﬁonkrtﬁstnbutlon
command |1 st %/ﬂ be in formof a command data

systegy. r Gemarand Xig. m(yiegbﬁe@wea@ﬁen@bbu roarknipl lrnguage document file

formaEBf 5, bafclal SBUFDhc SRRk B FHREPRRS IR B ppution

systeft st SBatt Wit besretrsies iler tHy ONIRsHTE &laprie graibiitibarsystem

t he process (operatl on 4 114). The process requests a
reqUeéFSa@@aEttﬁWQWﬁh"ﬁ@ filtthe conmand (operation 4 116). In

on aﬁ%@%geﬁ(tg& tl(%‘sg %ﬁ%%ﬁ%nt t%ﬁ@sfr@% ?\%2’ bg%g d’ Sécﬁ pﬁ]er through the
comnsdrut identifirert Nighef differeny statabasedableat defrmlm)l%(lére fahdlfferent data

roces en det erm nes whefher a nprocessed new

elemdRia PRI e TOKY SPBES RPPTIOatBRIOT B3CCSES May use one or
more ¥f tHddcBBlesUBRFAESRSHREM 8 We EITR itk rRIce UBHSRRBINbr défé?ed

process returns to operation 4 114 to Sel ect anot her

uthprroeg sewdorfd gure Abpa difgrampefar proxly rsgrveitfiie systes directory

svucRBSah0s ¥ 3Rt 0 ABIABMRAMBLIEToE h B
exampRp eliratiopy stddfite 4000 vdrebénteamaRgsteth SirBE@BE @truct@ﬂa Directory
unprocessed uplink conmand is selected for processing
structup49@q isoan gxample gienglypecy slineriaiy girtieiune Hedl migebadmnplemented
in fi Ie%lygtre% ?558 'H E edl*l’&%»gslég{a&w gtﬁlgtjftgfé %é%ﬁ%fdéﬁtff?lor f?eargxt types of

files sn:asr@tjemtmn prite epstent be amrowservreeta@pn@atm operati on
4124 as descri bed above. If a crate is not present,

t Hethes6 cxaenles rectory BlrUEtuEe éOQBrﬁFﬂCAWﬁ%@faﬁ% CQBMagisA002,
crate ﬁbgﬁr @S\X/ IR file§ 2006 S%@H@fﬂé@ aF ﬂ@%%v&ﬁ IR HEE partial 4010,

rary operat| on erea e process
archivescevend dilg logs &042ec eyendoadi0dA, andsmmammﬂblse@ﬂGheThls type of

directBhiifuclis Rdsey 6 sl RTon s 10¢ 5y aleterniil Ay aliSHy or locate
files vﬂﬂﬁ'ﬁEH@ﬂIé'sy%fHPﬁ%Qﬁé@éﬂllﬁ@iréﬂ}% ERAprRds are present. |f
di ti onal "unprocessed uplink commands are not

pifgsmm nowHe Feure4d, a dpwichart ©f a popaessios éecaivieg information from

a i B¢ BRBeleal M ol BBREh R A 38GcBE B A BRRLR i exempte,

the prexessiliusiraed ihFigareatssay be hpkhterded in Ebvitest pry@es 3802 in
event_| og nessages are created and recorded. A record

Figurentfy- cﬁm'ﬁﬁﬁo@%'sﬂﬁédﬁ@ 6@%%@69@\%{&@ archpags from a library in the

C (Y |
softw?rleéc%rcgﬁﬁ lﬂ)ak‘t %Wc%g\enﬂ\@'\(l)@%rﬁ océs? m& Fl:itlse}ted in
respoobe teeaei emedt c Ecmaxmha pleashéaemfntrmap be ¢loe bkpmttdmaof a timer. In other

| ibra i S an
embodlmentsythe even ?may be caused by other sources. For example, the event may

be initiated by a user input.
The process begins by identifying successfully executed commands (operation
4100). These commands are ones that the proxy server application sent to a set of

aircraft in which the processing of the commands occurred successfully. The
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event that is recorded. An event is also recorded for

each conmand that is placed into a queue for an
wa@eeoensidsv2 i dentified by the command. The |ist PET/US2008/084839

successful commands sent to the library may be used in

comniandsifiag e’ tor el r10 T SeH SenE BT CLR Figianst 2 gfwgre
alrcralf’crfﬂ’é‘ S Sddvtlinketh 'ﬂ%nﬁjﬁ\l\iﬂb'r@blaﬁ;éb@lé drit éh tHeRAirdriftl S

ng cted in accordance with an advant ageous
elibesk pemmantsempy beddentifigdisemaa databasEmgiinethepnexy server

applicfightRuTSE0 bEfoRe PR EToull 887 The Bty eSS mey be

|dent|f|@@frdm‘ Eemnarindogen@fidro s atddaimase vesuiedatabas® 1blés, afuctras
plication sends a downlink file received from an

com n@f&o@sult dlethiassripbleF6R0 indriguse 36y skhenideptificatiop of these
1, t
commi BhIE s BF Yotharle'hat S{achY PheKFaly (GPpfRlcRCa fo2).
Operations 410haridh 4102 aoeased o stbmngarmbﬁHmMderhmtlonSo the library.
il|lustrated in Figure 4 1 to out atr
Dlh S BipB e deniE AgeeTaRd TehioR BedbenydGpsitiny 4104).
Operétﬂﬁﬁ“dﬂls rﬂﬁ%d‘t@“fm’hﬁ@;ﬁr@%eggh Whéﬁz‘ﬁfrﬁr‘h%ﬁgs for distribution to
downl 1 nk data i1 n the database (operatlon 4200) .
a set gbaisemaitn aticoprocessreaieives a cespioash dronn it m@gétbperatlon 4106). A

doteriTiap s SEUSERS REBBPUE A B BOET ISIACOHBI o Bt Fpponse
(oper&@siPa408)0rIf 8 c@ﬁ%bh@hstflls|n©t FScerRd eheé Brd s REMEIASRISTWith no new
(operation 4204). The process sends the file

commeasist ries PRkt precassnOiawiRe, she pragess delates 90(@@@?@ stered within

the dé‘tggg%e thA? %rrg ﬁH Eﬂrndtln“:fhéQ hg%e@%ﬁiéﬁ 4E Fecte%dfii(lﬁl’g r’%ﬁg r\I)rary

operati on cess
(operatisrad €$0 ) he dat abase record for the f| | e as bei ng
archived (operation 4210). A determination is the

nHtePeration 4148 thercoprments rtll?!ﬁt PApredYdeing %@P%G y¥ith the proxy
servepégéﬁd(}tsloﬁcmﬁtr Al it |ﬁ@&ﬁéd il thedfldbf EARAarndRRERRRRIGHm the library

are present e process returns to operation
are carideredttb dewirgecessarydoothesgroxd sehid iapplicamor tni)spronestssher handle.
sone selected thre

) b t hat d th I d
This (3480 RRaksts (B 1blary s Suttar BB PURES g Eorimrnas i de supposed

to be ?%Eés%@ﬁ pbgdund BReifféienb BrOXy sErsSagplieatieis |@ﬂfgs%rexamples
ime in the tinmestanp indicating when the downl i nk

f Ifitee weexyr sareevarplicaien peeaivessa @@rmsn@w ang thelepmntanstis

Cancéa%@&%s s iR REL A dnp REF RGNS Rispaitin iy dotetes

the cdranmeperfat trendéhdé?, Asfa regpitobegsesy secer dppkiRionatill not receive
present, the process also term nates. Turni ngrhnow to

the cqmep@ang indhe EstrafepEnapRde duang AdeEe Cyele I8 ¥ritkheomRands are
reque;sdéoesln RismbhRE2 Y, d.lée?’ rﬁlgyptle&ﬁ&?e éptl?é:g%ﬂ?dﬁﬁg 4t & Bafbular proxy

nt ageous enbo
server appllcatlon by deleting pending commands for that proxy server application from

a command queue screen.

Thereafter, the process stores new commands in the database (operation 4112).
In these examples, the command list may be in the form of a command data structure.
The proxy server application will selectively request the actual commands themselves

either immediately or at some other point in time.
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illustrated in Figure 43 may be inplenented in a proxy

server application conponent, such as control process
W@2®2/08259Fi gure 35. As with the ot her processeBCT/UR®08/084839

process illustrated in Figure 43 nay be initiated in

r onse tg,an e such as a,tiner. The progcess in
{ N8 PYoassanEl seiscts 2a Rarrs st new empaaior e argodss
operla’dlcm M ¥4y, OThePRICESE Fed sts!a&rate RIMARINGGhERdNHhEAA $operation

such as 'mai nt enance operations. The event |og sent to
4116). He resperge/to theFegues, e wapess Eeﬁeemrthemtedgéeratlnatmw)

The Bdyd el R ler ol Bh Rl Sisie SrpbblatoRa oA, rhR'di8Bess then

deter@iesenetdiepbhy @hgﬁﬂte@ea@mm@nmﬁhds dry Bl pfesent (operatlon 4122).
i nformation e used duringbusi ness processes of an

If addifianel HBPROSES$RDBEVI GANMardH grapreseat the presessreturag o operation
14 LA RREEINARCALE ALh SRndfA IARBEELIS .y on
I ﬁ)g;hém\hm Wi bbeaatmpMZﬁ thehprdoegs fdletafnﬂmmwaemee\upﬁnls commands

are DRGGHL Fr P B D CORBITBSURES PR AopeTalan dd2ht - BabhntRpypands are
presehHANASBRe&ed lﬁﬁlﬁk%rﬁr‘ﬁgna'lé §§Ie€%%ﬁbf&és§%@§bf)(nami%n 4126).

process then sends events for new entries foun
The proegssrthsoetermihes Whiptharya Qratmcmtammgﬂ,a@mﬁwane aupafiopart is
he file. nttothe )
aiready el e Yo e e EcA AR, TeBRee K5 frassrr dog process
returrls®® dodrgort 124 8s ldebemsed &oees.ati on 4308) . Rol | over
og files are files present froma previous period of
t [feesratg st Preseiitethedurocess eequests thesratescaitainingeiegoftware

f i e e
a'foaﬁ‘)Fﬁéﬂa%” xS . cpafmabi roby BiEMBAR lopefaldif 4139y,
Therdaditlei' Otherprbmsf nelceS/eS ¢ing ctane t{byseriation A182] ape sRireothe crate in the

Next, the previous copy of the log file is

file Sy&EffrBt(%eré‘Hant“Hé“?:urrent log file is set as the copy
f .
The PS040 1ER B0 PORAEIBN 1515 LRI ey Wiuona
unprqmesmm uplmk eventandegse iresartti dfradobtpm‘radmnprooesmd uplimk

ati on 4314% tgbdl rectories w devi c name

ar e
com UG W OACSEr BEPrOEFeT A ?%ap 'é% PERR&RE returns to
operatiBfl 412688 defict raﬂ@ﬁﬂéf tp?éde%%ea ru‘bﬂhl@c@ﬁfrﬁéﬂ'ﬁf &s described above.

mai nt enance tool into ' e system The process

| Bukisgfexecetiamef thegorpresssini i gang 41 otiviee synssi ofeayedt lagsmessages

are oG o kil Asebr HBcing i RERFERT sa0EE Sp@bbon

succdsshuligrapnheptedabithe liBdikp)s ol evetitaeessiddianhd gt Af evkht
of the sent files and enpties the subdirectories

indicatipgdhat 2 st of 3eegivedkemppandsskas hean fegatyethired thedibrands another
eventﬁﬂ’flx‘f 5% 6@1%6 Atfevéntfid QYQ%%EBro%fd fBr ?5@‘? ESHniad HEpl Plced into
i nfor ion to an aircra I'n accordanc
a quemiﬁtfbr anm aadnedmmlegnfumsbyegtmdmmmmd I The lstsod t?aEevasspz;IfLeEl&;ommands
t strated.in Figure 44 be .
sent tpfie BREHY B2y be H3eai aiing eb ARl Mith RlaRmng aigienappe

operdfibAsess 3502 wi thin proxy server application 3500 in

Turning now to Figure 42, a flowchart of a process for sending downlink files to a
library is depicted in accordance with an advantageous embodiment. The process
illustrated in Figure 42 may be implemented in a control process, such as control

process 3502 in Figure 35. This process illustrates the different operations that occur
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Figure 35. In these exanples, the information takes
the form of commands and software aircraft parts sent

W eoassaseboar d el ectronic distribution system RCT/UBZ08/084839
a| rcraft. The process begins by receiving a request

or a next cormrand fr t he oan el ectrqnic
when gy QiR SeL o5 RB CRiaN TORS A CBRTEABI) ECREHaRT an onbperd
eIectrBﬁféCcﬁ§t$|bgﬁéﬁ‘s?§teh’ﬂl% é‘ﬁ%rﬁar%omrb*obéﬁlﬁ@ ast iPitiaté®by an event,

onboard el ectronic distribution system (operation
such ag@2imen. nThia@secessanpy s, initiaedeaitajdifferentdimefrorhide process for

nanc i RAhaRe (8T Hiel i Poihe B RN prkf i ¥ ettc network

and rédudcacdrsgdsiienet adat a about the command in the fil e

(yl)_stem The process. then updates the database record
he precessrhagies Py idardindag downipk ferores fardAdrangtermabaownlink

dete (I ERPIE BB A A THELALEBES IRHES o whetnr
unprodebsdcrenontaare piEsentin the déddlyse (opetdtonnd202)c dhurgprdcessed

0 be processed is not a de e c n the process
records @it RIBRES. BTN PAT SR IGROILIOr & i e FesbPeaee
proceFf&n?%bb@Féttl'oﬁ A0l nh’h@%rbﬁéé&* é@‘r'dsotﬂe(fﬂ@%ﬁtairﬁﬁb fifd&dwnlink data to

_ he aircraft |s currently uplinking Information,
the libraey (@pecasion 4R06r mi nes whether the aircraft is also

S?ﬁm} tef,qﬂﬁa?(f)(g%rﬁ%rlcﬁWFggﬁ? ﬁ%g#e?{ﬁﬁ ﬁ}.?o tgalr)f otpr(]aratlon 4208). The
proced§tiesiupadtesthé slafieecadschiel MhEHEE dsieing dFcHigsRIpération
is an uplink command (operation 4412). If the next

4210); oAveigirrmiratin isdher pradekas nwhather enditionatierproresses records are
proseFFafo 42P20 1 80844 o AREUGRIBR B DI theprocess

returma;zapem\mamzm process term natl ng thereafter. Wth
ref erence again to step 4406, if the next conman

bt 'b?%’%‘s%%i prgcegsd@qergtf@scr 8%’i§1ﬁd” ”ﬂ%@aﬁb@é@%atﬁr@(%‘&fstha”
t b
some; R1¢ciél i SoRoBErRfiph AT TR inHerbid I 156061 88thBle, some
selectegmmmbler ofifeoyrs smxeﬂhéldacus andbr ﬂlmajlnrthettinrms’uamp |nd|cat|ng when
k conmand 1S}e%}ete co aircraft

the d(?\g%@]lléﬂg SYRS4 LRIV ve ﬁ)rﬁgeﬁ? rfxré¥ ﬁeﬁﬁ{lgq] éecords from the

databbBSr (83&ra8bn 4‘92“165‘ g ﬂe%@e@élﬁérmlﬁélln@%é%df@? YdilPrefefence
he alrcraft i s downl i nki ng, the process finds and

agalnrt@men@thm&%x&ummp@@%saﬂdmm ane nai@regrnicthedrrocess also
raft (operation 4418), with the process
termlr?%tf,e% nating thereafter. Wth reference back to

operrihg nowkéFgurd 48 he flavcharlof ai robeds W'seﬁalln?gaveat files to a
determ nati on |s made as to whether the aircra [

library s RieiRA Ay acepisieaee a\ﬁtmamesivantﬁgew ambegipent; sThegprocess
|Ilustrgt%mh 'F%H{Bgﬁ» '?n%P mrgl‘éﬁ]e% ée%??&géﬁ??rs?ﬁblfﬁgﬁPﬁ%gmponent

eturns a Oper a
such ééZBmtroNprbbei;shBSm UCEK_ﬂ.II’b@ﬁm m:awnhghe MGqurbeesselsf tHeherocess
ownl | eratigon 4420

|Ilustrat@gépﬁggﬁ 6g may %Hgtl gldFrbr ﬁgliolaﬁeevent such as a timer.

The process in this figure supports sending event logs back to the library for
analysis for use in planning operations, such as maintenance operations. The event log
sent to the library in Figure 43 captures event messages that are the result of user
interaction with an application user interface system and/or interface interaction

between application components. This type of information may be used during
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next conmmand for the aircraft is a downlink comand
(operation 4424). |If the next command is not a
waelovmios2askz command t he process proceeds to operBCT/U82008/084839
4422 as descri bed above. Ot herw se the process finds
and returns hen nd or ete co nd .
busingS, RISHAFSRS 2h3epTTF {31 TERENIDOGLECS FoRHTRLA Pighre that Various
proces58$ 87 fdfbwebiMof Q{?&Qfl@él@é%lt@ﬁs the different decisions
in determ ning which command to send to the aircraft
i $hp@roeassigins by sbmpasngisng ey Icn@ﬁ;e with argopyraf/tie log file from

o oSSR G, B30 Bl eg 3 v

that hapt iotcaled eomigk @cﬁmﬁamtm oft thewlvol 16g fiiles (@peﬁatm)fnt4302) The
conmmuni cating with t roxy server application.
procesg dien pedseventsor @ewntrteénfoved an comParisen Eﬂmehlﬁ)raw (@peration

4304&@%@%%0?1&%1‘“@%%{ {osth\@ﬁ‘ﬁ@fsﬁ/gt‘épﬁ 5 rﬁ@?}x@dgbgéfa%h AB6). The

to an aircra ntageous
procesgiioeh semdsanyptdilevet lpgefle®fo ﬂlmditxam(@pmldmmwd Ratlover log

nment ot her policies tha esired. .For
fles AL BIAS IESER TG PR R piTte: SHAY B0h Growps date.
PTRE PrE&CERSareMEs A &y 6fya‘?ﬁlsfllé’§ |§$@Tﬁ@§§ste§?§@rﬂtt8‘ihe library

types of aircraft may grven priority over others.
(opergiarh43 40 )er Breepracess tlnen Gelgtﬂseth%pllwe‘rllegvﬁlearaen@to the library

o]0 fqr, regceiving software ajrcraft ts i
(opergfighy #3T2)- Nextc 15 R Rus fiopl I IReLiie ks, dEised and the current log
file is e@bag thepbpy fOr@IsBIIN GRS Aektl dampariiod oberdtictus 31 245 THeYprocess
be inplenented in a software conponent, such as

then |@@h$ fasidqyicscrarse 3ubdireeiorpg wilbinsthe euest fagscdirestion (operation
4314 c aefr?tﬁ ??4,;4:%&@%@%& Svit hsa Hé@‘ae n%n?e)gfé E‘re%?%%%ﬁ a proxy

roxy server

servepepplﬁ%mhemtes gognt Iege‘llevs fa:g recaiesd filkis ffdm adsaftvadre maintenance
containing a software aircraft part from an onboard
tool indp &h¢ filsr$YStMst ri but i on system (operation 4500). The

PTRE écéééqgégs; dr‘é%?zeﬁf R eﬁlé?@fnr %”u%%b"dﬁe&%eeé?gé‘&% ion

(ope tion ocess en returns t cra
4316} Aftdérvandddhe qbrect&setsemdlscardq e,\tent Ing filea fayst rthe subdirectories to

the lifrBRF ogerion 2418) H‘Meﬁﬁwkggs rofﬁéé@%ﬂﬂ"&f'}ﬁ“ Bt files gnd_pmpties
the Slﬂfdi’r‘“e%ﬁﬁrlefs‘Xpre%Qi%hV4m Cmﬁ@%gcéésaﬂweﬁ tefthipatey. i on from
an aircraft depi ct ed i n accordance with an

aauanmgag@wdg Fegbwflﬁeanﬂowhert of 6@5@9%3 fon sendingdnfoimation to an

arcref  lefictet oo L B 3b 38 e b RS P ese

exampleds #8spiosess Hlistratgoain iy ares 1A nusy b@fmplmﬁerﬂed i aoftvare
onboard el ectronic distribution systemon an aircraft.

comppRenty sYek 38 GoRtre| Biacesa §502 Witk Birxy SesveaRaligation85Q0 in
F.guﬁgfh‘é)ﬁ pbeee&sgg;ggu &nﬁ’ét PESRLO thePorFOSTEIMR ﬁs Afd

rcraf norrra ron may 1 ndicate V\,heﬁ
softwalecaiserafiipagtsaient ttean @nrtraanﬂ elastrsmcaﬁﬂbuﬂlon/\syd’aem&ﬁpmet aircraft.

t ?helﬂg)(?ogeasrsttl)e:gtilrl]g [)y recelvmg a request for a next command from the onboard
electronic distribution system (operation 4400). Thereafter, the process obtains the next
command requested by the onboard electronic distribution system (operation 4402). In
these examples, the actual file for the command is located in the file system of the proxy
server application. The record in the database contains the metadata about the

command in the file system.
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repl aceabl e unit. Further, with uplink comuands, the
status also wll indicate whether the software

w@reoensdsp2 part is stored on the aircraft and reeadysi008/084839
installation. In these exanpl es, the installation of

t softvvar arcr on the e .repl acea

o Hfe HraceRuRe bt hgﬂéam@ﬁpadﬂv%@ﬂm?%% ipglicate that
the cSthRIhdeEROSE &8 HicetiNbpetatipf 4404) n%é'dré&és%nmﬁﬂés B%etermlnatlon

automatic. The process begins by receiving a call from

as to whetharibenexetemmeanniis adieleis ¢aminend{gperairni4dQ6s If the next

oo e Bl Sa R ot L REERS e e

deterinireationf 0 awhethef tramaitdraft ¢ oumestyst @inking mlﬁﬁ'hﬁitioﬁl’wﬁeratlon
4602), with the process termnating thereafter

4408). hi s” i nf or mati on, the proxy server application my

mﬁrfﬁ]%tansﬁi |§tcﬂ§re'nﬂ %rﬁ%h rthﬂ’ﬁ%tl(%l’P tﬁ_%?)redleg 6Hre3fe|‘?‘ﬁinl=:§’Whether

e conmand Was s CCess ormat
the aledrlafb\tsatso davelinkingdafaroration (apenatisnf4dda).elfane prcm‘ess is not
resent on an.,aircraft and r

downfii G iMaimEioT s et Do IS Feas B Qv anbn haaed command is an

uplinkE&EHRIZRR: (obBFRBNAMAD. |1aHe TRXE 8RR Eis Hotah&link command, the
nessage |nd| cat es whet her the specific conmand was

procesa élods élﬁeu hexmem@eé agldsreturne thaimonbaerd itethe anlheayd electronic

Iet ed file i hi. comand, were .su essfuII
distritfiofbyferiiernlingre ). b PectBPrrs e Pl de Esimtte.
t invth fedérefde algam @Y step @4986dif ittt h&R conhbAd m@@&fﬂkﬁ@&ssed is a
Turning now to Figure 47, a flowhart of a process for

delete semimansy tmmqeﬁﬁ pregessisite stephdidasidesateed abaee With

refere‘ﬁc%%@afodﬁ ﬁ QﬁﬁZe@?ghgﬁn&dm%gﬁd R Qﬁ?@fﬁnk command, the

|gure
proceSfolhwlaraﬁdQ'eimn@ﬂm neﬁtLdﬁWr&kat@lﬂrﬁmahd pF derse caﬁﬁﬁ’arnmfor the
gure 35. This flowhart illustrates the processes

alrcra{tr{gpe@@@ur 4402 nvith ERARTOCRRS F%m&n@@“%me@f@ra Vit sgference again
to op%‘%’h&ﬁﬁ 14438 P 5L QRIS %H\N"f\ﬂnlgﬂ O r813§§§ M &nd returns the next
I'stribution system

he proc egl ns y recelving a
delete abinniarahintthe qoebe dodthel acrafd (mpnerdtlsm A418y, voth theqirecess

termirtég(}g}%gtﬁm oe%geﬁdomml ink data (operation 4700). In these

e on ground conponent identifies a parti al

dpwitH ichdrervbe badk fid bpeitiohl 41089 ﬁeth@tairefhfmsm@ 'UPHhIQH@' y
interrupted and the entire contents of e were

determiiatigniis eadd as to whetharthe aireraftis dpwm;nk\mgt ppgratlon 4420). If the

airrefS 5L LBAnIRG Fl berpbfRa2h e protBEs B ahd St nex

comnftticefot Gie hineraftqupéiation 44221, Wilte tHeHroicass tarmingire) theteafter. If
is added onto the file reV|ousI¥ stored for the
the aiggafiiis ARwalinking it pperadon ¥delya delerRinaliikis raade ap to whether the

t he
voxt AHERAOE MNERIOFBSAN| Ao ARELY PR fll e Aot
dHttlee meresomimeinblds nbha ddatrdink £ofronard treer pno@bbsl proceeds to

own ded downlink file eratjons 470
operaﬁaﬂaiﬁ FoHCSE RN 2SR OHISPFIRE e REoCSEdds anilturgs dhe next
uplinléj@d\’ﬂfﬁa%l or delete command (operation 4426), with the process terminating
thereafter.

In these examples, the different decisions in determining which command to
send to the aircraft is performed to avoid sending too many uplink and/or downlink

commands to the same aircraft at the same time. This type of processing is employed
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file (operation 4706). Thereafter, the data is stored

in the downlink file (operation 4708). A determ nation
w0 2000kg23927ade as to whet her additional data i SPCEUSI00&CRB4839

for the downlink file (operation 4710) I f additional

o B T R GBS0 0EES B i v o
proxyféér@er* éppﬁl‘éﬁﬁ’d)r?t An(é?lléﬂf Rig rﬁ@sé‘gdezbs wiittert #t€a 1dd fﬂe'dijrlntg this

| et'e, le is stored in the file systemon
proceps@w rgeev@wf(e@ptbe@pftmraamm)afwmwn@nbnb@dzﬁzsan aircraft. In other

advari;tgé%@ﬁa %ﬁ%%g&rggﬁt I)R?]%Etx%gqs ﬁs&cﬁ%cﬁﬁg%gt Lzsetcf tﬁ) implement other

polici@s Bee $sayBe kesirde@ Fot exaspr, l@@fttain&kb&s abutinaatheld may be given
downlink file (oper ation 4716% the process
prefefefica ONET Ater hgesAfrc@mmapgs QW%W@GQQ%GHCE%’[ may be given
4704, if the data to be downl oaded is for a
p”o”tggbs{e??f%} 'dovvnl oaded downlink file, the process
detitr mfereacmmekhmr Figureds, alflodmhaltiofia priocess forpeesieing software

. for at a eratlon 4718) t he downlink fil
aircragfiaciats doptides heeaut Bhes WEh S e AU PrboBMset. The
proce@@ﬂﬁfs'tr*é?éh r’f‘lbﬂgﬁre @EREHESmp Té?ﬁerﬂb@qﬁ%sso?ﬁféqé cBhpdineRt, such as

he onboard el ectronic d| stribution system
contrc@kmec@s P24 MMiguwe 8. tThe prlooeesﬂlus'&atadnatthlﬁgaxample is used to

bt .th&ﬁeafter. éhis Ef ea indicates t ah a{ arti al

obtain RV AIAAGRE PR TIH8 aR(PRY SEMYSE aDR ?3@ t he onboard
efTReiprocdss sBdihd b wedaNing EsicgiebSfoR atcrateessainiy 4 Beftware

alrcraétug([%/ server. In this situation, the onboard

fremi an ankeardriesteonic distebntipnysysterariapesdon db0Py The
procefs’s ll@cét@ ?rfég@%féo %&?é%fér{o‘ﬁtige{hgnﬂegyé%\:(nﬁﬁa%f%gg%"? Lflﬂ% process

then I@wvnbltlﬁld& cfdté s tHeoohheardredestraric distrimioni syatamitopératioe 4504),
sane tinme that the onboard el ectronic distribution

with thG preGASSJerBIRaIiNg Mereshdands fr om the proxy server

a =1:1f 0

b e G B O e o G coupand status
informatianhfeoprarxgiraaft e depiofEd |oaetqoordaricb witreas emidan@gebus

embogRfent, oihe disersiisuplad Ridaurs 46 58y Beimple ey g sottware
compBReM!, sLiERRs cbﬂtrbhb@c@%‘ 3802 irf Fifure 38 Phis§rbtes isdRka to receive
I's not necessary. t hese exanples, an event |og

statusrmagailqmdyom@wmé@lem@mlq digiribation syatem ppan aircraft.

HP s e SRRy LB o Y8 Bl B pogarcing the

proce8singtaf congriaed€t8n ad ditoraehahe stdtus iffoAngten fraly indicate whether
receiving status information froma software

the senging ehthfceornpgndivasisscessty! withdespeeda diee Ratticulas line
repla \@@hﬁgegﬂﬁhgwm Uﬁmk cc%mﬁwaﬂag Ctﬂﬁsstét{uglﬁéa mlﬁﬂgﬂbcgEe whether

ur e ed 1 ncontrol proces
the softw.a'r‘regajlroeafBﬁartT@ stored oodhs anrbraﬂsam(atmiytfoe|rd;|té|fae|oantln these
mess

tions that cur jn reC|vn es ..
exampfe@nﬂ}:g ostallaarr ohfles e It p %Fj'é@é?p%g&?ﬁ@ unitis one
|n|t|at€\néf bkeacﬁ'eﬁhﬁﬁc%r(f@éﬂméléﬁmlr@oﬁ@ﬂe‘f‘ﬁf@dn‘ﬁ%h&t ?r'ﬂ@rt‘ﬁ?e boRktallation

conmand status I nformation for a conmand
may lfepetomatien 4800). Thereafter, the process
The process begins by receiving a call from the onboard electronic distribution

system with a command status (operation 4600). The process inserts a new record in

62



10

15

20

25

30

inserts a new record in the command resul ts dat abase
for the table for the command identified in the call
w@ opensashon 4802). The process marks the recorPCEHES2008/084839

softvvare mai nt enance tool reported success (operation
4804 roc return confir t|on

the cQlBERES i iR GRaRe LB oty B drirmahon 408 teaiEmand status

(oper8iidd ﬁB@Z‘)t Wﬁ%ﬁé%@cé&%eﬁﬂm‘éﬂh{;@ﬁér@gﬂw th ot her
messages to transfer back to the |ibrary. The process
t Wéih éormadionothe pr@e(webq‘ertap@lleaimram@y@@nﬁé e stajusie

inforrilofif Bk tRIRE Bl Asap Wt 58 ol mBhf SR quccpgful. This
infornfutivtyalRavsv/a icepificaidn ohwhém @bﬁ\ﬁaﬂﬁélrcfrgfttdﬁﬁs@m‘méﬁent on an
back to the software mai ntenance tool. Turning now t

aircraftj ¢t eady, foramfstadmbwapﬂ plinereplasasdle poit. Hbmrsﬁgexamples three

oventiBh HABLE0 40 fch80! KSR LRAREEY haflr o URGRL Ebmanc

was S}DICOGSEEfm I Messagest aso are Eelgwa&:kﬁdmfayng)whuomdeﬁemaifuidS within a
control proces [.OCESS

comm VEES l&ﬁ?e‘ISﬁstwSS%f%?n FI I&npﬁy(, tE @lgai;cll%o? commands that
fauled%@id YRS BgBbH G BHd st@ﬁ!éﬁe&@adé‘ﬁ sof t war e mai nt enance

t ool . The process begins by receiving requests from

t Tﬁarmm nwa/rte ngm dnaadewchait of arpracésssior og¢caivingwouglink files is

ST T T
Figureny7 ﬁ@m@nﬂ‘ﬁpléﬂﬁéhtém\ﬁea sefenardesdrapaidtl, $th ddeontrol process 3502

particul ar software mai nt enance tool. The request may
in Figyise $on Eﬁﬁﬂﬁwebaﬂdlusérat%ﬁiﬂﬂedqrpaeS%Srtbatawcurdv en a downlink file is
sent tBae[ néllo&g E % d&?ﬂl& Ar?‘ﬁSﬁbér?oHﬁbérdoeWeétpcﬁw @'d[ (fl’rlt?ljt fon s%fstem
n response to rece

r ¢he ¢$®ce§sftﬁeg®ms)bwécdmngtae@allcf&bmahd@nboardeélaomdmmgius;trjbutuon
the request in the database (oi)eratl on 4902). The

systepy igdawnlpag doppliak gata pegatign 4 Uhm ibeaaExpapies, the on ground
comp%ﬁ@ﬁlgéggqbts@%?hal IBRNRRCGFSH aS %ntf té%ﬁﬂ%@g\/g;%aﬁﬁwously

war e mal ntenance t oo (opera
interrupted anldethpremtiess sontents ofaheride tveee eaf watten Tiite tkefitenaf the file

iR b b S g LRI S SR . v
call isaB&endl déliticHaf datd o tigs! HewAK, Aherd HinfenFffohWaEived is added
aircraft parts to an onboard el ectronic distribution

onto teedile previvusly aigredierttbe Mogumlisk 50,the file sysiemrwittbtheaproxy server
a “(% Qeess for sending lists of software aircraft parts
PP (S a software mai ntenance tool is depicted in

aTheplecess theh he@élv@siuatratfag geugownirdiilggsperalibh 81702) Next, the
process .may i mpl emented in a software co

procesg éiﬁt%rme%whéth%rﬂa% gt isgopa mrtrallgtqoefvrﬂ%ad%ﬂ@wnlmk file
opeerrl(ﬂfsg ar@axf 11?1% d’e@? qls o %lq@ﬂtd'o(%h}w"ﬁ e, sf’lﬁ)é E}Q%{elgg g:ﬁég%@ a downlink

aval | e on roxy server
file (owbmtqmnoﬂi)&) Hdﬂgrefaa‘tdwtheete&aws sﬂ@r@d metheasdwriliok fie (opdration 4708).
A determlnatlon IS t%e%lr%gcrigfats t ar ; '?her acmltlonal data is received for the downlink
file (operation 4710). If additional data is received, the process returns to operation
4708. Otherwise, the process determines whether the file is complete (operation 4712).
If the file is complete, the file is stored in the file system on the proxy server (operation

4714) with the process terminating thereafter.
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the software mai ntenance tool (operation 5000). The

process then sends a query to the database to identify
wao b@osgdspvar e aircraft parts stored in the filBCHYS10881084839

(operation 5002). Results are received fromthe

dat.ab t 5004 st.of soft
O e ehaR Eal & ditaton 47 AZ it I R s RRksTEte, dhe process

marké 9@ fné%ea Qél*ti%n%@Qﬂﬁ]oad@dtdbwmmkﬁﬂ@?@éé‘raﬁ&ﬁ mzme} W8 the process
hereafter.In these exanples, the lists returned in

termlrafpimgathetﬂaf@moNVIH‘ayefemﬂcaua@amthoper@ben W04, hithe dafetto be

cown B8R bR HOwpRHER (AR PR Plof fiéimines whether

a parm@ dowrliRR fily RXpresefter trapgataqapeitiond7vgy o support a
mrmand t hat was di spatched specn‘lcallgq)to t hat 4% oxy
stfrtk}%ﬂoa/ﬁbﬂm@t'ﬁ@ﬁe% hetproeesopiaseedsa e eparatipni4108 as

descr¥b%fdeétﬁﬂ)%e O %e Pﬂau;él%fcéféseﬁdé 59\@?%‘?& tﬁg oﬁbcﬁ’eqraceefé&ronlc

or receiving froma so
distribmiontsystam e()opemtlom d?ﬂﬂpwﬁh eloke pmcmssdendmne&ngvthmeaiher This area

mqu%%%/&m ageoral ?r&f?retﬁg%ag?j?q ﬁggebt M%e&%ﬁ@%m electronic
dlstrltﬁﬂlBh'éS@¥érﬁr‘s ﬁ@t”&l@@@ﬁ‘lt on §Hé‘3['5\'o§§ seRHr! Oh tE QRESTors 0L ohBoard

Figure 35. The process begins by receiving a request
electrbp @rdlatrlbuflcomvay@ermmﬁwaaemathmhtlre dilelmwanather datgitransfer.

5 51 t hi
b BP ek Semptey e pBRAER SktfanE Yittout sySiiatey SR downiink
files td&h& proaxyaddrodr asplicBaen astHeosaHetiRRy that thed Qﬁtﬁéﬁm dl&ctronic
present for the aircraft (operation 5102). I|f

distrityitioastystam issrqneads commansserom iae iPeexy %erma@@prd@aﬂ@n This

proce?’gpe ||ng&n§%él%1ﬁ tﬁqc‘tf ﬁ{eﬁﬁ%ﬂ%@ﬁ%ﬁ u'r'?iruélgg rt1 éHS%ﬁﬁMng of data

to therrbgytsel‘\Ae,r apphcdtidne If thevgeridiem of ﬂ(oWnlirhed@tab@I luﬂte:mprey:l the
for the aircraft (operation 5106). Thereafter,

successfd ayitenart iIssayeAdar lakrovben H“earﬁé%thenﬁ@tﬁuqaésbe written. In this
manng Or%ma? to?kéhﬂ idr Qatd Renslnuekbeaded | iy %g'%{] 2 '50% event log

the process termnating t
messagé emaa,nbe rsxgnded trmtomxdacalesdhaiﬁthezdomfhnkhiaté was reselved from the

d th bdi t , ti t i
proxy e SRPEREOR P A SRECTBIFE L on & 150) i th The.

pV\ﬂﬁﬁ%‘fer"eh@@ nI%KAP@eﬁ@'uFQ 4802 FRAABHYT a%r@@e%fd?@éééﬂnﬂ%%tatus
above. In operation 5110, a tine stanp is added to t

infornatias frene s@‘tvaanedmamtermmettpohlalde@mgd o7 agenrdaagewith|an

advarlBoBfud Eibbflindl, "t p@¥EEE ik 0sisRt in: g liPY ab dfay. e imglemented

in cortfct pediess| 3502 ind F_tiPuﬁéBdeThié oreks$ illustrarei the diffdreheoperations
nanme that is simlar except for the addition of the

that ocrwieingegaiyingTHatusdnessraesdrom iresaffware malptenancedael cal
| e BiBofAbin by el diyifib A A st Hbrittgol with

comnmrmtﬁa&sunﬁntmﬂoa fsm)dorﬁmarcd @opfematldméwﬂ)r Crtadreafter, the process
eration 5 roc&ss t hen

inserté ewiresPrg 10 edgor@ issylts, ggipbase ort eta[s)le for the command

identified in the call (operation 4802). The process marks the record as software
maintenance tool reported success (operation 4804).

The process returns a confirmation to the software maintenance tool (operation
4806). These different messages may be collected with other messages to transfer

back to the library. The process then marks the local copy of the command as sent to
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In Figure 52, a flowhart of a process for receiving

event log files froma software mai ntenance tool is
walepbosxse2 i n accordance with an advant ageous PCT/US2008/084839

enbodi nent. The process illustrated in Figure 52 may

the ailgpl dbpSPY 2308 1BLkT wratesS fr Biineyhetsis s TR process

preveReginasSpredy ’s@ﬁ)%'r‘éb?ﬁcétldn%’rﬂsrbséﬁdm@ he @6&1%@ back to the software
mai nt enance tool to downlink an event log file to the

malnt@ﬂab‘@emwer application (operation 5200). The process

LGS hE TR A58 8o B oitbEEds of sBhGRBforetion to -

softwdevinathtésarfcestobl isatepictadl v abesraant®lith drf advantageous
subdirectory is present for the device, a tinmestanp is

embogipert- t ha ﬂ@qeﬁqs dlugiiaiedon Rigare ﬁPénase@@ulm@@meraﬁdﬂrhéontrol

proce§§f3t5wr|ﬁ W 512768 lpk@&% s(%'éalﬁfo?ﬁlaﬁérQ@ the fdfm of uplink
cess n wites e nto he evi ce nane

comnsar‘mis‘,! armbgamftvyar@cmmraﬂt parts 3@ sof‘twaﬂe mhmtemaroestsol.

termnating ther after...Wthr ren a into
o TBF Elocsesdssie by racaiiipa @ s Jore Meosoptaledhainjesance tool for
a list Bf‘@orﬁﬁ‘é‘n@l@ obé}%tlﬁﬁ A%00F ?ﬁ%addae?aﬁ"o@HW' Heefb‘i'Q/%VOﬁQ'Eypes of

devi ce (operation 5208). The procCess
comnpﬂf@bed{:m ex@nmper heirequesstonanbedesany b@r@nmmethat have been
. Sof tmar e Mai nt enanc W.t hi of e aircraf
desigfgiet' R e SarBh(RE BBy RS nalfhsRadbeidl  ThS & e Bdy obtain
comnﬁhrfcfsa‘bﬁﬁtpa@i%(ﬂéﬂ ARl Sa pERRUIATEINESeplaerhlie (mittéHThe Sifcraft, or
i npl emrent ed net hod, apparatus, and conputer program
somegderfifier- f or managi ng software aircraft parts. The

d : e
i f6RpRALe B ARIIE RS (SRS, R B o0k eBs tonRhal oy

corre§ysricimg tdthle r@quebtan use databaget(apeiation A802¢.cT herprb@e@ then
source thr ou %{ round netvvork A set of uplink

receivesvERRYdt TREY lb%dla hasg\ieperatiom4994) s 6 R PEOGERSREIIISt R gesults
back Fd)fﬁ'ées(afﬂv\%ge rﬁalﬁ%naﬁEeQS 1% %ﬁé%tl@hrﬁg% W|7E’r"F‘\EﬁeSproces%I terminating

corresponding to the up conmmands “are retri eve
theredftemm Thaescsfbmreemahmterwj‘mettbel mayatbdqu&ﬂdelde cra’(ascontaummg) the
et of retrieved softvva e, al rcr@ treﬁarts

softwaid Sfal prrSusiTep pio s Saeel bl g Bidy 8GR Figlhe 45 for

sendiRg'sbftfiafe HRERFTPAELHAMNENBYFHER ctidHiS dREH AN ydadA.
processing systemmay then be disconnected fromthe

g Mg newvierfdgurei 5@ oaflewrkart b agwoeesscioasendiegvisikol spftware

airorsfbefls 1> emalh B S kB by Ao PAb P

advaritag@oeelshbodmerte Mhis pesdeed may bEempRiniatbe ilatsaftware
processi ng system The stored _software_aircraft part

comp@ae%%@maﬁﬁ@ntr@l proseapPPAR it FigHeB Imlhisisacess Mabe used to
|dent|§P\NﬁQP v&&%aerulcré’f?ﬁ)?ﬂmg lré(reé ﬁgi&%gﬁg%@?ogféé}gerbaepphcatlon.

uﬁ’hb |pz@cbssrbeg|msu by receiving ameigabsifor ailist ohsoftwerevairdalit parts from
the #@y%ﬁga|n¢g?}sgrgglathélr(gpe%%rr‘1e§(}dogp 'Ilf'\fetpl)qrogegsr t%uerr]]dsends a query to the
database to identify the software aircraft parts stored in the file system (operation 5002).
Results are received from the database (operation 5004). The list of software aircraft
parts are sent to the software maintenance tool (operation 5006), with the process

terminating thereafter.
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some airports the aircraft network may be inconpatible
wWith the particular ground network that is present. In

worlensssanpl es, a failure or error in the groR@mUS2008/084839
network may prevent the aircraft network from

t h.th d t war k
B e aniles b Telrrdin OgeieRon aubeiEsy cpRiein uniaue
softw&@f AivaaR PRl iHBES R drO™ tHénin(/@ﬁtoRQbf ﬂ‘l'@' frof@karver application
processing system al so may be enployed to receive data

even ffitbersofiwatg aiceraftipartrisian gtrioxngetyer applicasioarylly to aupport a

comrfftinaf e oo op ey FRTRIBE by apBtdiof ind ot or

other@ivitkenance tool is depicted in accordance with an
advant ageous enbodi nent .  Sof t war e mai nt enance t ool
s49(Gth Teferense nowor FigeseSdnafiowchat g aarémpe@? taryeeyuing downlink

files fgfn‘? : rslcgﬁ\%a\fs Qﬂféln'aﬂ@é é@(g.léi?%élcf’&fjmoé&%?& ﬁl’i Eﬂr?sld?/antageous

I on system se conponents so ar
embod@hent: ethd pro@sss dlwstrated ihrthisheeen s angp) bs;mplefnhem&ee in a proxy

mai nt enance tool 5300 provides for t tra fer
servef gpBHGRION HPMHANGERSYSh kﬁsa%”q%g@éo%%ﬁ? 9“5%35er

aWHb'p‘F@ééé&%@ﬁ’%b?'ﬁ&e@ﬂﬁgg r‘éqﬁé@?ﬁérﬁrﬁ §oﬁlh§rter r‘nQHFtér?Jhce tool to

syst em 5306 rary 5302 may be, for exanple, library
downm}ﬂa ifite (b@matmmﬁwm e qmeoa(tgorsé‘r%rthlarfﬁqueﬁtmaw bsmde as a

nvperigth danaPef Ske PE BouPSt A BRterainalplt inadf g Tasther a directory
is prefs@ﬁt f@Xﬂf@bl@oraﬂflbpéﬁaﬁoﬁ|55|©Qg0ﬁla0d|¢bcﬁblfyl i Wréstht S¥ Sb®Fmination is
in Figure 3 . br ar 302 sends new conmands and

madep%r toswhethepthedleds atipadye ﬁéﬁﬁ@@t iroible demtory tersragen sip4).
-rl;gsh%ﬂﬁau Istn%t g)ﬁ%sﬂa{n‘? ﬁfﬁf;ér c'ﬂpec(?érgo Q?eb@egg Wt?ﬂ\%a@ﬂ anjonthg %ﬁbﬁlrectory for

retur ary

the aingafieperation t5106).5BRErcaftes thgpréchss inelstts & oreal fecord in a downlink
sof t war e mai nt enance t ool 5300 al so may_return

files cgdatraseniRbishier & RPWningderfes (Qrasatienye 1 @) Withdpemiperss

termn‘i’éhr?‘tﬂ eR&fidrcul ar i nplementation or use, software
tenance tool 5300 may receive new comands and

p¥ithsreferéince @gkin foraparbiicm 8104 5801 filan®alybagy present in the

R T AL N SRR Y -
then &@E@@dﬁﬂgﬁb%éﬁatm& Bedcrivd swal i nk and event | og

(nmessage E6) to proxy server application 5304,
Wm @meraﬁon & Osérhlme staimp isredsiegdpitoe fi aanamertalayowmaddltlonal

copy 8 % R Htiodts MERRT W EhEBuorPLies bBoyhp SrBIRPRIT s o

result”men@@ﬁ@lcfﬂe h@fﬂe 830sevyalSed dithew édtﬂﬁ@ﬁb:liﬂléihdvmg a file name
ftware aircraft parts to onboard el ectroni

that |sd§|g1|\ar SUESRITOE they @}ﬁl@(y@gf meetgggggarm) hgdqqrmtg of the files may be
o B ALERRLER S 3R, 55 BRI Bk Whecior o e
aircraftrie ashpresed), . thd Ipeocamsramaates teas wksdidctary favythieradtonale (dgezation
5112). The process then proceeds to operation 5106 as described above.

In Figure 52, a flowchart of a process for receiving event log files from a software
maintenance tool is depicted in accordance with an advantageous embodiment. The
process illustrated in Figure 52 may be implemented in control process 3502 within

proxy server application 3500 in Figure 35.
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status of software directory parts sent to onboard
el ectronic distribution system 5306. Onboard

webk@ensset ¢ di stribution system 5306 may send POTIE100$084839
and event log files to software mai ntenance tooI 5300
fﬁbtransf r to ibrar..5302& Sage E9 Bg |
t hBS @TP§RECEHNT PAASTRYIBI & €4 Sétcl“i’ éts? Wﬂ’i‘?rr@ ‘t'a’t"lcetoo to

downft 8MevEHS bBeile td ﬂ'\%sﬁ'o%/ %Eﬁ/e@%Plléﬁtﬁi ePIONBR00C TWe process
in a particular order and an the different

then deiseniges verihena stbdiredny Iﬁwewmiqar berdgvicen@pesatiora$202). In

his efgbole, e efibe S AmRnges aBhanfE Gy LR AR g Bresent for

the d@nib®ar timebeshs Paddatl ®ithelild hamesofahemildrReial fidra the software
sane tine software maj ntenance tool 5300 receives

maintgpante fael (oparation §404hnbhe aragess themweites herfilg intp dhe device
name%tﬁoﬁgggag&g éra 6.‘?%%66)9 i pgg;iroé%st t@%ﬁ]étﬂ %&fé%tt%?

ecu es on roce
sy\attemfemnch agairatd camtraporm 5ﬂ1)21t|éa squtrectpr;orsermtlpngsent for the
tem 200 in gure Ie of the dat
deviogy Bequoret Gfelesd eHadrly e Il devisei (RBPEHOAS208). The
procas3REPRRBRES t opSRioHSRATE Bb&itMEIRRL 5300 may be
transported from one | ocation to another |ocation to

distri but e softvvarSo&wsace Malnt&rrarmea'l’mlolt o downl oad
ﬁ"é |’ ft downl oa F a_ or fié@f.fﬁom I |3n<teh
QH %38 @ %ﬂ'ﬁ'@ &?rtarHaH?Q%rP&P aPpaafysS A by Rigure
diﬁerétﬂmbﬁ%@@ﬂs%mlméﬁ@pro%ﬂfet ét\@bﬁtpm?érﬂﬁﬁil‘étﬁéﬁtemﬁethod
5300 establishes a direct connection with onboard

appargius angraamplitet pragiamarrodyet fersaeging seftwrreaircraft parts. The
diﬁer%ﬁtaéy\emﬁfage%ug'errﬁgédlﬁt%ﬂ&e&lo.}zﬁfe Q?Xft\%ream‘%rﬁgngﬁw%ﬁ |o%'3ted ona

€ss ‘connect’ on onnectiron 1s

portableciataviptdrassing ﬂ@temrthamayeetusw tbfestatﬂisa dqounoeeten ftga source
system or systens on the alrcraft to the data

through a&ggn%ge S 57 Gk SO fiay Reciedipiec o the source
throu%t”@rﬁs 'céml] sEHENLSH A1 Wit Part bIHE %o%sp&tcﬁhé’%‘the uplink

agramo a so tware mal ntenance tool 1s depic
comnzanTisr aterretriewet! Hroam ttmnlsamﬂcagbmwghethb@nﬁahhahed connédton to form a

xanpl e, software nain o 400 i.ncl udes . :
set of TE 1y SSEMAE vailbbatin: LHSSE! SRpfvaTRI ALyt Pails isgigred in the
ortamrm@bro'if&%mgoéys@érﬁund conponent interface 5410 and
on-ground conponent 5412. Library service 5402

pi bisi prstabde daia priocassing systeminaydhee bgi discannesied from the ground

netwdif SRR Bl ah, Ae Bl eI a0k i Bliralie A RS Rbna s

issueﬁﬁddnrt tHassteftuplihk 24Anadd tot thefaetaft Aew@Mmitiroagh @nvéri §round
onponents, such as, for exanple, a library and a

compgnewoe@te@lén the pritableidsia Pregessingesysien. chm sdprrgd software aircraft
par oA SLRIb G 1Y SRR e PR o6 SPHPRIIRe sy oot

througtdl the 00 gadung ccutapaba&te 5404 al so may contain

| [H]IS SO ttV\IIaOrQ rr?ablgtjetna%gmcl)ol rhay be utilized in situations in which an aircraft
network is unable to establish a connection with a ground network. For example, at
some airports the aircraft network may be incompatible with the particular ground
network that is present. In other examples, a failure or error in the ground network may
prevent the aircraft network from communicating with the ground network to receive

commands and software aircraft parts.
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information. This information is stored in the form of
tabl es and records within database 5404. Further,
wa@l 21094086522 5404 may st ore conmands recei ved fr oOPCHURI00%§84839
serverappllcatlon for execution by an onboard
electroni c stribution sys |rcr t a
FiheCMe sahuel MrineTarios el S hé Pofleb &l Blre s isbsing system

also rﬁb&’b@%nﬁﬂ)lb?@d t@k@&él\@d&t@ﬁf@ﬁ@ﬁe af&fiterfs ahfLimaltoe, for example,

parts, and downlink files. The different files fmay be
a dovgtliokdite.wi t hin crates in file syst em 5406, dependi ng

SRR SRIRIEhLEER o BLESE: Bl e ORER g 458 v anc o

softwarf inafiténarienioenigniepidtedlin 8488tdahse Witbsth gdambgsous
manager 5408 may_ i ncor por at rocesses for presenting
emboeigaenti r§@¥W%’@én@iné%@aﬁC§ taolu%%(f 0 infeyasts withgaMpapents, such as

I|brarf5§623?ro§%$§ﬁfer% lidtfin ' roundd beBél‘?itQ @ﬁléﬁ#ﬁpﬁutﬂiﬁdsystem

ornat onen nt er
530657 hese comp«beenmrelsmaee fe‘feafed do caus sgmuommad Indhpsm eramples, software

mainEfige o Sa00 S RG0eD i Ba BN CogRaRTAHRY DL ditsary 5302
and/of dkd:8 sdrdet %%aﬁéﬁ@@bg%nd%tﬂfa‘i’é}' ’éﬂadt?r%ﬁl?%‘igmbu%ﬂ %ystem 5306.

commini cates wth the aircraft. In these exanple
ohibgary b 2cmap bee far exanplesibranndhinckige redt tha proxy server

oo SRR o B B AR P
distriBidiehrsy stein iI5306mha¢ Be for @Rasipfs! thbearPerettbniedigiribution system

on- ground conponent 5412 may be changed or nodified
310 in bigyard.i cul ar aircraft or types of aircraft without

?rglb%%&nance% A@Sé urni énrgd lttgl &Sémg'ur e gg]tenance tool 5300

(mess?hg&gEaﬁTI@é resuisesfgsocarsirgpoithede rcesraumds ingidressmay e returned to
icted in accordance with an _advant ageous

ibrang SBO8 Praltvars mainienares Al 5300 (mesade b3 o Asiipnally, software
maintERBRES & 300 ERN %y riftirh BoRATAR B REAHILRNILS BhesSRPES).

represents commmand fesources ese
e[()apphémgafn Mknaifhcmlaaimpfamehéatfommrmsm sdtiwabmasmiri40dnce tool

BRTR e R TR ARG P e ———
serveﬂbbPﬁc%i%n'M(‘rﬁés%‘é eFn, Iﬁﬁ%lﬁﬂhf‘%ﬁﬂ)ﬁ@@ﬁware maintenance tool
appl i cation named 5510, command type 5512, priori té@fl
iles

5300 srajeiet@hIcpMment @éathar(rmessa@ E&»and slonyylisk spd@vens

(mes R ERFEAREY S BbbcaEtoad SFbhRTF) ShH3s i€ buggnation to

libranpp8802ommand resource |ist 5530. Conmand resource tabl e
5502 i ncludes conmand .identifier 5532, conma
r lé\étsuwe@eepuf@ﬁfarﬁf%rrmgsef@rmab\@rwtiﬁwbs@s@ ele@ﬁr&n@ Figirdution

syste§15 6, Softhvar ﬁiﬁugégéﬂﬁe ?(50"’}%%06'41% §éﬁ @ &Jm@gﬁgs and software

uctiron's ["I'cation
alrcraﬂvme‘rs o5t hoasdl plﬁctrenlc&ﬁml,butmaisgstenpmw (obesskdeeEBR530ftware
and re| e gg 8ate 55
maintenance tool 5300 may recelve a command status from onboard electronic
distribution system 5306 (message E8). The command status also may include the
status of software directory parts sent to onboard electronic distribution system 5306.
Onboard electronic distribution system 5306 may send downlink and event log files to

software maintenance tool 5300 for transfer to library 5302 (message E9).
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The different fields illustrated for comrands table
5500 and command resource table 5502 represent fields

Wa baw/osxsg2 be found in tables within a softwar ePCT/US2008/084839
mai nt enancet ool dat abase. I n conmands tabl e 5500,

tif 5504 I denti f t
BBl RS hPesl Hansib e i bt dreds sy o Sial below.
Furthéplﬂlﬁ@sé ﬁe}é@ra'ngqmeﬁ'@&'o%% rﬁé’y B@tlﬂ’tlntaopéﬁ'tlt%@l@? bfdes éfﬂwgf the

record. Airplane identifier 5506 identifies a specific
differentrraessagesiand inteyaciionmipiayg occuhsinuitenepuslyat ay time. For

exampfét 3blprd Bee s 1 230G e bt Bofconfifand® uggotware
aircraftqgiits tol @ dae efmoni dishidutibneystepl 8886 aL thelsurhe Gime software
whi ch the software aircraft part is | ocated. System

maintggaRCe ek S3AR reerives dawnligk files 6mpneﬂaﬁdoeleafm'p1dgﬁtﬂwlon
e
systelr S804 R} fIEES RXEniLS, sqRfefe ARARCNARGK Idd| 330D BxeLGHES on
portalﬂerdata pracessigusy sk 2suicteas aflagepcomupuids Dbt primaeesmg system
. cessfully se to. the onboard el ectronic
200 i F TR A1 CSYBblS A AhE Rt Araoeea R SR ARt THaY bR 4iped to
"nMeﬁﬁﬁﬁaﬂsﬂBPQﬁﬁn&R ethe library as having been
successfu upl i nked or executed on the onboard
eBetwaon rrtalrctesam:e)mql 6308 ysaxhe tExeportted frost ane @Y to another
|f|cat|o r the co nd..has
locatiBh S it o BTyt AR g 9 b qknBai RS 6 Such as
downRsameritg op il fed linefreprebhble wtsteh aheirbeift. tIRahe riFeRent
electronic distribution systemon the aircraft has

advardrgeoueampbreingentraseitwarernaintenanes tepS YU estphlishas @ girect
conné&%{]%ﬂ%ﬁﬁ'&ar fel%&ﬁ%rﬂgms%d?%noéé/lsecrﬁ g3bwarlﬁt@(%srec%>?3{rﬁgles a

onboard rontc di

directsyopinestiom nidyesea WMr&&,\ctlﬁneﬂlaiwm@Iee@ apheédtion. detie type of
5528 |dent|f|es when t he command execution is

connegliepiis MmadecyiheiHe Pk @@nﬂ“?%ttngst@%iat%m%ﬁ%@ QYSIRIP LT
systeﬁkrdiﬁhlér&gﬁgm&‘m@ G&ta ﬁpgé%@ﬁ;t@ il ehgb%fﬁz\tr&e mrfenance

as conmmand resource t
tool 5800mslvdatezsour ce t abl e 5502, command i dentifier 5532

+ TuTiadl kSRR TR LK dieiatn AT e selBRfomaienance tool s
dep.c%ﬁﬁlédc@r@%&ﬁ.ﬂw bR GRK EntagRBUB RFBARMABAE eIn tARNEXMSIE, software
534 is used to identify specific command resource

malnteeam@ltqqim 5400 inrludeslikranegryiceatd2; siahiaserid0d;, éls sistéem 5406,

manapf 8405, SELMrEY cdrilBon i MiefiEie 531 H R -Grolnoqmponent 5412.

t hibsaryeseript 4029a6tides anEn@riabk evsofinhiisicgtatwitly per of
information to be associated with the particul ar

compepafiErvthiTaasdtwaRaIcEBPad eMngaesentRpPRsmEs of-IRrAe service
5402 304 SoBE yfonlcREP oAl B RrEce by bOpkAGRAG wir

componanisj Blua:fga$ h‘er emémw @ ldragradid a paosty. séhvet aprﬁlldadaom Dmtabase
5542 identifies the size of the crate. ducti_o

5404&95@1&8 gEofation; B4tees Mrlagalg t&ﬂ”%‘i‘%& '”o?OfW?ée aircraft parts
or paR&ir fileW\_ters Blsppar e aircraft part

Additionally, database 5404 also may contain information about downlink
information. This information is stored in the form of tables and records within database

5404. Further, database 5404 may store commands received from a proxy server
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contained wthin the crate. These val ues may be, for
exanple, red | abel, blue | abel, or black

wo aiwels2Appl i cabl e standard 5546 identifies thePCT/US2008/084839
applicable standard for the software aircraft part in

apPIGANOR P X IRIoR A o000 daie e HisFb o AT gl qrt Bfcraft data

proce§§|ﬂb<?§y§§§i|n\mtﬁé &irdrBp. crate. Rel ease date 5554
dentifies the rel ease date of the software aircraft

pEHe Systenh54Q6 sioses ilesouchrascgmmarsis, saftwaegyaiseraifparts, and

cownfif b TR R BTl o SrBUTHR PEREREAREG ik Baos

deperﬁ’cﬂngbbﬁh the@pheticefGmipterasntexenp| Manhger 5408 @ cludat préyesses for
ound in a database within a software mai nt enance

managiyg thepaiatien abseibyare mantenancetgal 240 Indbege sxamples.

ran 809/ 5c 5008 GO RS TSEP e vpws o s

Thesé viesvsHtiag pmmddeardsemlanﬂnteefa)éb’lio&ﬁﬂ@te dyiegatiges and to view
n&%entlfl er 5602 is a command identifier for partial
informaiAf}- i nks related to a downlink conmand sent to an

otn8! R pHRInE uﬁéﬁééé 5&”0 BFb\ﬁd’éé SMintéfhSe to on-ground

|den ifier is generated by t onboard el ectronic
compdnsntr545lﬂ i on- gmsn@mmomntamrteﬁaxfet 54H) maywrd inmilerfientad using
th t . of
appliiigphorenae EoHiete sas v Byal Bl pREOnd fofpenent

5412 tbirhigiicateBaytheedineaft apPiHesatdxampés, diegrrinbvidingoonent 5412
mai nt enance tool. Airplane identifier 5604 identifies

may earempaicete withranmenkaasd elegtianigdistriwtionfsysiant lageted on the aircraft

oot UL T 5 RS R0 B PpAG thafe Gty g componen

5412 ebregtcmm @nrdpcsrﬁénttﬂmamaybetcmmhged we sticdifiedfompartidular aircraft or
le for which an attenpt has al ready been nmade to
typesa%mrakatth%utfaffe@tlag tfae theércomnP@entth'aﬁqmaée maintenance

tool 5ggﬁagerrent tool returns the path to the partially
wnl i nked file. Partial file XM. 5608 contains
i mboringhowrtodtigute bhea pleagraml dfyconumahdsked comreand hksource

i B o B S SRR AL i i oxampe
comnéhue| thKaeS*j(fO tePrésetts ‘éﬁﬁfnfﬁaﬁdée \Aﬂﬂ%drﬁ}lﬁbﬁﬁ ré\ﬁﬁJrce table 5502

previ ously |nterrupte thi's manner,
repreemtmopmma@d eFsauneey. Tleesmgabasgar@ ¢>19cmﬁ>|ﬂh@f tatiles thag may be

found ] EigRe S0 £ Sty o R R eRoR T3 PGS B ©

t @bh&naﬁdsit%w@ssdo inclederpsstaneadvit emtifn muaaitr;algﬁ@ igentifier
iment. Downlinks table 5700 is an exanple of a

5506=t%f§F€§n|ﬂ@”&eCH§5%a?§@“Pﬁt'% gamearad OrapAeanchy@etRIi2, priority order
5514 %@ﬁaﬂ@ﬁoﬁs ﬁeé%gq%ﬂ)é‘S ‘I@%a%%%%%&d%%ta#tﬁég‘zz execution

ores 1 nform n out ea ownl

statuss 5524, peroataanabletec’526) mixecdiiat compidtion days 58@8iamd command
5700 i ncl udes

reso“ﬁ%ﬁr@“és%%np‘#?mg‘%‘%tm%gég%% ttaEf%'r%%I@c|uaisﬁﬁomraan@v%@t'ﬂer 5532,
comn¥HRt RbOAEEderker 5534, data type 5536, crate name 5538, crate path 5540,
crate file size 5542, production status 5544, application standard 5546, owner 5548,
supplier 5550, crate expiration date 5552 and release date 5554.

The different fields illustrated for commands table 5500 and command resource

table 5502 represent fields that may be found in tables within a software maintenance
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data type 5710, file size 5712, downlink status 5714,
downl i nk received 5716, is sent to library 5718, and

waeloomos2ask2 sent to library 5720. Fil e name 5702 PCT/US2008/084839
identifies the name of the file containing the

tool d@%ﬂﬁ??egn Icgggﬁ%rr? qlég)lq Eéb(f zr%r%ﬁgig(fér{twgr %g&é%niquely identifies
the p&rﬂﬁ&lﬁl’ Rdiid t TR nEPWRY liddntifief 8508 HhBNbe MU RANRIrious tables to point
dentifier 5706 identifies the aircraft from which the

toa saewﬁmcnmmamcérmdreceu ved. This identifier is a

BT gy sBhe fenie e oo R, 1o HiFd Fupeica, the
identifiér @al adéntihaah aW@FéTEUnqubéﬁ/t\ﬁlmlﬁaﬂBaéiB@&lrbmr biRsticdiar airline.
name of _the line replaceable unit on which t

Systegbhnapgr 2508 identfies thername of Htealﬂr&jrepd%ﬁ%bd%@t Qmwlch the
SOftW?%?%Eér{étt I‘i%rr]lI E?%éa\fé?& %93@% garﬁ{enﬁédhem%ﬂﬁ%s%vﬁir?d\%%ﬁaggn to

data’i led as a f
identifyrthé Ilnée’eplefcbableam|aplbhte0552mldennfledwmeadate ramrﬁttlrdaitraat a

rocessin mthat i s responsi bl ainin
comninhGgs GRS I 8 U A, e prvicg Sialis, 5545 s ich GprRands that
have b@@n %Uéé‘es%?uﬂy%‘érﬁ itd ﬁw&@ﬁlﬁ@érﬂ'é?@ct%?ﬁ‘c Q%%dti‘&'ﬁ é%?é?n and identifies

Downl i nk stat'us 5714 indicates the status of
comneanasl thakhaysebeen orportad hposd;beammsl hayvingibeen snkceﬁsaxllyyplmked
| n,some enbodi nent s,

5714 ,sh successf u

or exgdd SR RBBRRLEELoRE bR Tan BB Sounl L ak ot ot us
SEXécutldrbstatus 552Bpiaviticsad Astifidatiohiomvhsiiest thBeohirh&nd has been
was downl i nked to the software and nmi nt enance tool.

executedeni the girseaft. Ingpartiewlar. yhisTommaad pse\ddes idormationafelp whether
the oﬁt;bearg%‘f@tllqﬂ(cegls r‘du‘? okfsy§F‘é?ﬁ Phqrr}éa{éﬁgnéf?ﬁgg ¥xé55l.{t8& He command.

er app
Percetht complate Mnndmat&l tatprofresd oitie opkriking bea kbfiwatdaircraft part
software mai ntenance togQl. Downlinked fjles may be

in a CE?EP @b’éheé)ﬁpeﬁfdae'ssﬁpﬂ'glﬂ*%bkét'%m?mdﬂ thesRexagplash &xecution
compgétl'aﬁ dé?f 5§9?’r¢érﬂ|ﬁe§ r?e ifthah8 &@%H{)&w '@mpbiB&. Command

ownl i n e was up on the rary or proxy
resouses kvﬁrSﬁppidemaﬂesa daba wtrucﬂmre ben@inving infermhaticn alasut the crate,

sent. Tur n now Loure_58 i agram of a

such &8 Pprmura g LBt rkle B50F T FIREITE R em i 1 oct ory
ST &6k r%sgﬁlf%'eQbBFé 55D 22CHRTTHANE Richtifilr $882 is similar to
advant ageous enbodi ment. I'n this exanple, director

commandigenifierssid lﬂé}@mfﬁéhd% table 5680 @ydtpravides @@tldelytl%atlon of a

specif e Pt ol ot G oinertfo 544 5 D gty speciic

comnidHirasearid fecord it theeragatiadey PBstacl/pé i5586 identifleskhe type of data
wthin the file systemon a software nmi ntenance tool.

for the regqusee EQRAWABEIE, #19 ER8OFSe BYaY e aseftaarpairagftrastor a file. In

these%ﬁpl?%ﬂ{aechg%‘@ﬁaggSﬂllgwydlffé‘% %)%%f WB@@% 511 gﬂ be as?omated

Icati1on and
with th& pértidodartconn®88di dentifies a directory that stores

g ot 5 SOAE LA e G DS e o
part i$ RRBBEXCFRE Path 5584 fdHifiSs the location of the crate containing the
software aircraft part. Crate file size 5542 identifies the size of the crate. Production
status 5544 indicates the production status of the particular software aircraft part
contained within the crate. These values may be, for example, red label, blue label, or
black label.
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may i nclude conmands and/or software aircraft parts.
Further, the crates also may be | oaded from nedi a,

wG@owb/oses9n fl ash menory or hard drive attachedP@DUS1968/084839
Iaptop i nwhi ch the software mai ntenance tool is

t RoPliciie Spnopid 5536 ideriifies 176, Bty SRbHAGH o e SSrware

alrcraﬂ' pfeﬁ'f Fhfthes@@%@hipl‘égs ORPér 8548 %Uéﬂtl'ﬁ@@tr% YwHERHF 8y Mt tual
downlink files and partial downlink files received

properygrhthe sefiwets direnafiqrarbenrdaimedtwithin the aradg.s Reteaserdate 5554

identifig§ e, AR Fp o e REMRRl g BB i o e f 1 es
OWith reféredlce Pownlol Filgtiré$64a rembmtlékdtd/l/rﬁlmktdyta¢§deplcted
naned by the aircraft tail nunbers, in these exanp

in accnﬁ@armomth K adwa&agsﬁoySﬁrab%mewt c Iathisiexarprle; ﬁaftlaéggwnlmk
table %éé?ﬁﬂ a5 exe }ﬁﬂ% b tdb) ?ﬁattrnﬁ)ng%ﬁnd’h{ §@g¥at%%§%lﬁﬁﬂta software

are not auto I'ca del’e
maintdnante td(II; ﬁﬁﬂdes dlatabesel 540661$E|gudeeﬁ4 Ay deeiotked, gtaetibl downlink
r sone sel ected tlmsfro en they are ..
table 3E0F co i Tessras iy 802, cuirane GBI eicagdds owifk file 5606

and pgﬂmlméﬂkﬁ/”_umked Dir 5806 identifies a directory
used by the software maintenance tool to unpack the

cbhlessags ldﬁntkﬁeaﬁeez lsrhesmrmrad slentifier f@npadleédowolmks related to a

tract infor |on i.nk,.fi.le. The file.in.. )
down ik FaPA G R P CORS! RN AP FRLIR 5YSiEih f8 iéhifier i
genel‘é@é’mby W@oﬁlﬂcﬁm@l@&tﬂbﬁlc a%@r@omwn"%stéiﬁ onodre aipéraftiTer downlink files
file. Route 5808 identifies the directory that

and ngbHieaiasylt of dnrdewnlink commang sent |t<étherﬁntgoardleée@mwfaﬁﬁéﬂbutlon

syste@ ﬂ) Al &Iﬂ;r?ﬁlytﬁﬁ'%p? I%%B{)) §é}%|° Ilc%ﬂgn o %gwa&;&gﬂltename

I ons. ontents

tool. Nrbmeadenmmdim |db|®tlfmfthWa$tldeM|maﬁlM&thiroalseabﬂalrcraft
i ndi rectlé% the |l jibrary to ensure that up

cBwaipk fi QQ-ppegities W@ f&ﬂﬁ’”@ﬁﬁ%f’@”‘a OrtE‘?aﬁetr t'@b’s‘i%’%"”ked file.
Wherﬁé’u? ABG&d @I@Eﬂrbrﬁub%%tﬁﬁﬁ d?Lée;%ffé g L8st¥h Witk file for which an
di P SO \1\/

erent processes re mal nt enance t oo
attemps$ has atrabd e ieedohda tmdxbWryilnld thgsflle at atpedr timet be software

software mai nte tolaloma b tored in this
managRmaRt i) ToRies 1S gt 1 e Radialy Gowalaker Be-event <

t paktidlfle RRILM 5609 é@ﬂaﬁ@ﬁhﬂ@)@mbh@n @BSUﬁﬂwb%rﬁéllf d&wvnlinked file.

sof tware mai ntenance tool. Lo is a subdirectory

This lmtqrmaﬁoamp;assaqolsad@ydbambﬁsr ﬁ|@CE§0@lﬁtdl$t6§g@¢n sygtemi togesume

downifihe 3¢ e Ay freclre o AREL T dPlisiiq Gog previousy

interrgptedi Neetio myarwidrhine davnim&iNg 6fthe ditenhadyrisegh GRAT Whiere it was
files to define the operation or behavior of the

interrdpfed (a exoiceh#ing inasenddhe gotitefilgef i ne t he behavi or of

! SuE pERITRRNNE o8 bR Ea P DN BT R B e in
accordahee f/\dtheama)mmm@g‘éws embedmﬁr&d deralnkeftabiarﬁé’oo is an example of
a table |n a atatggsee |Inoao Iso#tware I%Ia%tgrqar%c% t%%f osru%ﬁncedav’énatt)ase g406 in Figure
54. Downlinks table 5700 stores information about each downlinked file sent by
onboard electronic distribution system in these examples. Downlinks table 5700
includes file name 5702, file path 5704, airplane identifier 5706, system name 5708,
data type 5710, file size 5712, downlink status 5714, downlink received 5716, is sent to

library 5718, and downlink sent to library 5720.
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advant ageous enbodi ment. In this exanple, user
i nterface conponents 5900 are exanpl es of user

WO nioen8AeEe conponents that may be inpl enent ed PEI/US2008/084839
manager 5408w t hin software mai ntenance tool 5400 in

FLgure 54 face conpon nts 900 | de ..
CE bBmecs7 a7 EenbBes e iame ot Do prialang DR eyt
infornydtldnkFileosath 570Me M @fexe\éx@mpw@@derﬂﬁmlth@ kshtibh! F$he file
vi ew 5908, event $ consol e vi ew 5910, and retrieve from

contaijriimg Hreydwewlﬂgnma@@nnéﬁmlme idienlifie®r06 identifiessine aircraft from

whicr Ao R R TP o Bt R fes a8 o i ERrtfor 2 set o
alrcraﬂS eucr'n as %i‘rf;ﬂﬂlefopbq:tdrﬂ@ﬂadévlir%e Tilendérftifientriybe a ta|I part number.
formation as well as a dropdown box all ow ng

Syst% nggecf0didenkiias Rh&rnam@ of Hifplirerardacenbis, upis oarwhlch the
softWQIrébé’iﬂfrgft ?Jaﬁ%rl jt&q d H {)g)%tﬂf)@ {lﬁég thé tk/h@ rof‘ﬁ?éta 4n the case
proxy server ‘ot her

|ca eV|ces
of dowhliirsk |infﬁrmeft|@netfreodmen9lﬁemf ied asey/filpr d\ppNaarae &@nd riddntifies an
. connect the so re mai nt enance
app"‘iﬁg'Pf‘uoéh"lhﬁra"&é Q\é\%sl%m&%%agfsb’% hl.@?éﬁ E?&@B{R/ﬁ'bl%ﬁﬁ)r obtaining the
SoftWH@ difdraftEp@Nd queue vi ew 5904 provides an interface
to view the progress of uplinking commands and parts.
Thile sizied 12 identifias theiza oblhetfie dent@ining dmmdawslizindata.

powrl S o7 aa & doteBie Riaws¥ ol B G ALY 8 bR,

examplt®, dohvhINGK Staiid 57 PASAEWSs %Q@&eéﬁul'd@ﬁ\ﬂwlmksl P86ine embodiments,
software aircraft parts froma nedia. This view allows

partlahdgw@hnlt%m@vmIden@ﬂe%w downtimkistaiis A6lA. Bdbragy 5718 indicates the
time @@@%‘ﬁfé f‘ﬁg Wk 30\?{1%% tB%&%BhwlaF@nEpﬁzﬁ%mt@ﬁ%négk&ﬁt Downllnks

fware alrcra arts tor upli 0 SpecCl

sent tbeibkmmoandnetes the ipeciiiercttal dewafriked e & mﬂlt@ thimybrary or
be, for exanp portabl e nedia, such as a flash

proxy,ﬁg%qryappélcag(prﬂ aEh@ iRtrgnage iused tfb%tgtff"fm when & dglete the
downfihiid 1319 fith B é&fﬁNQﬂesrﬁaln@PMHde%Sp bbJNﬁ lﬁécﬁﬂﬁgg% be deleted

provi des a user Int ace to vi ew down
after a eosfi gyweibl‘eramnuhieofdnb@aadt hledhe the doWanfilbumamﬂent to ensure

er a use this view to dele
that 53 AR i PeavdR SRR SR e el Rhpicy it agplication to
whichCPeTERERink Ve Was ééq;msol e view 5910 allows a user to
view different events that have occurred during the

eXxeoung oawdp Rigure 8, @ dingsawedf asoftwaresvainignance tool file system

avec B SHFIRASE e BB RERME TS BRRRALGB0BM. 1 v

exampRy) diragtory sRiittwes 6800 Feprabéntea filetsystyn airtbo@iy structure that may
el ectronic distribution system_These events nay
be useddn adile sygenepuapias, in dishpxsiemordQbanthigurs pér Qltectory structure

5800 ?S;cgegfg@gg Tdf?fer{e Mf)éé Bf |I%F \A?J?FW {hwﬁfél @§ esggtTemPnn 2 %oftware

maintenamcs f?. Imtmsemmmesrdlmmrymctmg 3I990uns@|ddesnparts 5802

down&n%%%@z{e cg)&\?rﬁigﬁg ﬁgﬁggl{qqp gllr 3§§éol%ugq gg@g pﬁggtlgr? %H\@ logs 5812

and C@Hpsgf@tl on. Commands table 5500 in Figure 55
dentifies fields that nmay be
Parts 5802 identifies a directory that stores crates received from a library, directly

from the library or through a proxy server application. In these examples, the crates
may include commands and/or software aircraft parts. Further, the crates also may be

loaded from media, such as a flash memory or hard drive attached to the laptop in
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found in commands table 5500. This view al so sends
back successful | y-uplinked commands, downlink files,
wanwoessmt | ogs. Wth reference next to Fi gur esPGDUSHNS/084839
exanpl e i npl enentati ons of user interfaces for user
onent s re 59 are depicte

whichfipisofiEEe STRIBIERANGE 193] THIAgIes. GONS SRRl BBDgIreciSry may be sent

to thel driBberd @lREronid B HbeEbA8Ysem bAkRrdiresit hat may be
presented in user interface conponents 5900 in Figure

5Downlinks 5804 @re\a difsicialywsed (0 siare glovetiakliles and partial downlink

fles rERANEG LR o oRoaB  éiekfahic i Rotin BV ARR JBFCse meargples. the

downliglbfile8Bya P Be Y £zt by th@ tisRIThbeOdfthe larcedftifrom which the files
information for variqus functions and processes within

origingtegh { Paplinksap 34 maydaclyde ISUb@é%QtPBﬁS pamEdf¥sihe-gjecraft tail

|
numblefl. 3 FRECSARONL, THE ERMIIR e TR BRAN R forn these
examp’msnt[écmmltrﬂ( ﬁlesalthatﬁas/emhreedydbetao semt & ther lédrary are not

automaﬂga I%]fdle%ng@}/ro ég{gle{,\h%égdt tfg%%?f %&Valy eS dgleted after

some@léﬁt@ﬂ‘ %ﬂﬁﬁﬁt %@hrrféﬁ‘}’orﬁ%l?&{ iy é?@ RRAE ﬂ"l'éshbré}?/rﬁrrpﬁbxy server
lows a user to initiaté connection to anot

appllaacblnponent I n these exanpl es, a user may sel ect

Bl A PRSURE B SMHE oGRS PR, LGPl Svare

maintéf8hés Bdl uhpAdR theSRint@its OF @XateSEMHEES cralés Are unpacked to
reference nowto Figure 6 1, a selection of tab 6002

extragtipforrmatien ahoubd dawniivlkfiten dl kBlgdn winetated fouh asy Bosigred in a
. j I is an
dlrectle)ﬂ/a\?\T/Eb kgu @Bbﬁ‘e Blr ?g%ﬁemﬁ%ﬁg%ﬂmeﬁ%
camwﬂamw&imtlﬂegmé&%ctow thaguotalr®. a BMT-rowe éxfaiphiile. This
secti on 6100 di spl ays commands for a particul ar

file coRfigs & ist PhS¥siemEe AHRHSAHONS, IR FOMEIANIS sriedPeachypf the
appll%ﬁigﬂ%n%efcro‘ﬁ'ﬁc[ﬁﬁ Of L 5109 8@’ H%%c'i Bgtthé‘goﬁ\ngl%em%m tool and

ressi ng et e conman he status
indirecthy by rhieet I|Mambnemswerthalrmkﬂmkro&)npmeeésmeejsemt tedlo¢ appropriate
g Informatl on that may be displayed includes, for
aircrg tx%‘(ﬁ:ﬂ item 6104, expiration 6106, priority 6108,

dﬂ@b'mb' i@entiest BB diretty irf Wwhfehi thB&liferbhZprocesses for the software
nonencl ature 6114, file size 6 116, uplink status 6

malntgmgn@mtqupq ||nﬁtallgdatﬁagiltp:|fw¢jyelggs ealaked ot tbmseftoupre maintenance tool

aiso thf BblsyoreR b MaBebloR Thebt EDsu B SR Ba0 ¢ A Ryt that may

be re€¢®tied fduking thebberatiodr ofaheRBidardriadfitehsin@el &b,
identifies the order in which commands are to be

ubP9hREH2 i tSHbdicﬂ%@tprwithiaramy&@@@% CoRiaing thereuent logger.xml
file |a§9§édt%‘ﬁ eoﬁbr%bféﬁd%ﬁ ée‘#%\lébc}m 6#% fh%fs{a SHhfies. Conf 5814

acea e uni
is a sabaimma(f)rly w%imﬁaippﬁ&imarsd avreains [iTepeEylflles'prmeflﬁelﬁé operation or

|de fies the type of |te cont ai_ned
beha‘é‘%ﬂ § spiwarg "ﬁ/ﬁfé’”éBF?\R%ﬁ @Séplﬂ@rf'ﬁﬁtth%é?ﬁbav'or of vatious
compb'ﬁ@ﬁt@%ﬂﬁlHrtﬁe ?&f%ﬁafé’ R¥irfissareestapl.t identification or
description of the part. File
Turning now to Figure 59, a diagram illustrating interface components
implemented in a software maintenance tool is depicted in accordance with an
advantageous embodiment. In this example, user interface components 5900 are

examples of user interface components that may be implemented in manager 5408
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size 6 116 identifies the size of the crate containing
the particular item Uplink status 6 118 provides a

wWEL@n0s2sas to the process, success or failure PET/HS2008/084839
comTand Upl i nkst atus progress 6120 provides a

witirfiEerE dhe RITERE dan a4l PWIBHrS B BRESNRERSE GORPpIPRLs 5900
mcluo@zcorﬁw‘éhéﬂ NEW SQbE'SGpﬂFhk'ddﬁnrﬂaHé QuelLiB i) 8904 f L%Ilrﬂkrlocal inventory
link local inventory view is depicted in accordance

view th convrlinyes filegedew ogvertstconpaletiew 594Qnpnd retrigise from
librarfo@gfw been sel ected and a user interface for uplink
% entory view 5906 in Figure 59 is presented.

Ttﬂoﬁn@@tidri ¢ielveB902 it asérdneriaceRmpohdnd athtpravidss €dr an area to
tware aircraft parts froma |ocal source. This type

dlSp'%foﬂaﬁ'ma“&h%ﬂhSt ynahessuexamplesr thegses dvfease Pravddes dévice
|dentlﬂéétﬁfan1torﬂ1%rtlfj fefs%lf‘gs’tarkﬁ{) 8\% %%x'eﬂlow}?g SYRBEd Q@Ectbbetween

brary serv catron nm
varioushesrapbrdhte, such ad an rotmpbantl elAdh‘omlcmsthbytlomeystpm lelbrary,

t hat may not be f ndlnth | i br OXy serve
proxy SeEYStaRRIGANR orpiher dgviFes s Farbephi Riaface Gemnqnen also may
providt®h (con&bE® We@?tﬂe@%rb%&ht&a‘ﬁ%@ﬁ@él to/fhé 9‘éﬁ|0ular device

Inventory of software aircraft parts or other it
seleciemhfrdyo th@lgimzpctnwrsboxage devi ces, such as a hard drlve

ol ol s PRSI0 L0 B8 el el VB 1B s of
uplinKifg @bminﬁé/rﬂistéﬁd’Féﬂﬂ@t TRARWISR distpgsawohaol ftedsiefd ydhmands and
mai nt enance t oo These itenms may include software

softwaier aircaft p@ﬁtﬁt Hrling leehirranioryvipu 5808nravides énsasynisgace to
allow a?]acg%‘iiat%\‘ §5f't\ﬂ§4retrngfn ér‘ia‘?@e tgorc't%% onﬁﬁggréggﬁwgre aircraft

oad nventory romedra bu

parts front emﬁecuuavarhﬁsavmwfaimtt @0ser pacreatauliplinksdommgads eithoet being
may be refreshed b gresa ng refresh inventory 6204.
t

CO””%@%FQ 3 HBRR neyqrk Ee pﬁ%ﬁ@ayﬁe@ﬁpgwa@@mcrﬁﬁwag@ for uplinking
to spéjd ?&gilr?é’%lééba%?&hh@ugégé?lﬂb RilchEs ﬁﬁé%ﬁ@&.ﬁ%a@!ﬂﬁ fé)rrnexample, a

rmation may | nc or exanpl e, i nventor
portalﬂéOﬁedlexpua:raas arﬂashtreemm a pontglamard dewe,i d cempégtdisc, or a

ne,. dest.i nat.i on 214 6216, nonencl
digitafuatip s sDonRlimg figs View 5368 pidiaess TRAG isiachto view
downfhiafiles BESIUEE HONDRRontTHS eletudniadisfIbution Sy8ieh@r Aliser also
the information displayed for software aircraft parts

may ysscibis dawftostalefeldawrding filesory wells asssysptlowalinkogpnikol commands.

?E&g{l eogsﬁw}%\gd@qg %@Q&Q ugélgi’&a\gs\g/m reﬁ\{ Eg%r}ts that have

occurtét euffieg thd executidawiiviarises pfddessey beid Softleireahsifitériance tool.
accordance with an advant ageous enbodinent. In this

For exampie, 6Ven sriswlesvew 20 1hmay Praserier diffarant agtien that qecurred in
senleg %rsdofg%%éfafi‘ﬁ:ﬁaf‘? Bgﬁqggﬂt %léi:clﬂ efé%trgﬂ}@%stl?llﬁﬁﬁorg s;/%ém. These

I'S VIew I's presen
eventsmwpmm@deof@' @ﬂinﬁqﬂé; conractiva o Gﬂé)éu'cr’eft sénding ®éthe file, and
]L erface, info don aP%t data downl i nked from
identi |cat|on o] a success ing of the file.

Retrieved from library view 5912 is a user interface that may be used to initiate
processes for obtaining commands and software aircraft parts from a library or proxy
server application. Commands table 5500 in Figure 55 identifies fields that may be
found in commands table 5500. This view also sends back successfully-uplinked

commands, downlink files, and event logs.
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different aircraft are displayed in section 6300. A
user may suspend or stop downlinks from an onboard
we@b@ensasel ¢ di stribution systemon an aircr af t PGKUS2008/084839
selectlng suspend downl i nks button 6302. Wen this
on.is sel ec e _mai nten nce t 00l

it ceioes nest Goriatiren o0 6 FEinls TORRR s Grirser
mterfédé%‘"l’ot' U§e|a|hféifai,\*fetcdrﬁpdmérﬁ§‘ 5800 i€ FIG\Re 5PEd SeplERseWith

Downl i nks may be resuned 3/ pressing a resume button
referangegtfirststodi |gpre1§3dwmclgpw 6000 illgsijgies a-rm;mr‘r s¢reeacr interface that may

ve pr AL M PR e LS 590 S E R B, Rl PlghP wincow

6000 dsom blxﬁh@lélut écﬂfhe@ﬁ@ﬁ vieve 6802 i Figfret39. sWintddvp 8000 isshSdes tabs
onboard el ectronic distribution systemto reroute

6002 a6004d&%ﬁ| 6008 ane 6040 dihegedabn e YR S%lest%w pgsemircontrols and
mforrﬁzptfqn' ﬁfﬁléﬁﬁ% R 61??0!?5 Bhq ?ot%&%e§%fh%5%oﬁ9&)a% mﬁ‘t%ﬂapce tool.

war e i ntenance tool s di sconnec
f Beuntidrin 60 92 sl al/ sahfrtation @abdus tha dnftware mamte&rancbheol In this

downl i nks tic sent to the
examgits SPRRT 6012 sicalas T gas SPepPlR Baiaiendmol s conficted to an
alrcra'ftrlﬁé’ﬁﬁf@d' AP tHeOil %Yﬁﬂérn‘tlsqmﬁf@\?l%g edisk Bf éﬁféli' 'c@ﬂ"lponents to

Furt’her, a user may view or delete downlink
whlchfa Beﬁware BeTtE0anG3e6) MRy estalish cayeptiommdeobirol 6016 allows a

sel rticular, downlink file ,and initiatin
user Bifigld 82oRndid G atindreitbndiens, IS uRRe AhHRS. & ser may
select@iusdctfpdnd®s, duthsiran @RbOS@beleBEbhib Blistfillitic?Xasiem, a library,
file name 6308, airplane identifier 6310, system 6312,

ora pafpw sl applERian fumn 8 ) 9& PERYEENdIScr i pti on 6318,

oWyt RGRpEE P8 EMGur S 617 IR ABE o 5 BB 2 BIRHEE n plik
comndnd dgede ViewdawihdoweD00r |nekisiexachple ahist iyslinki dotimbihd queue

Ai rpl ane | dentifier, 6310 identifies the aircraft from .
view Wﬁ%ﬁxﬁrﬂ% lepdithe user @&%Taﬁ@oprewgﬁeérﬁye@w ki A guiepgeiew

5904%%[’@1&@@@0@%9%%%&& fdb é‘n?@ Vgé‘%erdrﬁarﬁcfs%'r‘é ticular

cation 63 I dent’i |es e Sso re alrcraft rt
aircraftrin tehieeé gneue.epl lmamh)edelate aase!sof:ccahetandstfmm Isecmm 6100 by

selec@g,agﬁ}pg\é s 63%}8{1# gﬁgt I f\ls__\seié%]tdg%é?ége of cgﬁi@%g?p étSQ information

about' &fingA8s GeP¥pldSEinest in dsioniennsa data type to
represent an unsolicited downlink in these exanples.

DirdeimatianothabB1ey healdisplayeddneludes damexampleeitein @104, expiration

6106, {HOMY G368 cqsfioblbf P RREaTI0 e B 1A oot TRbie 584, e

size 61denupliniestanteb M8 ahd @plich stavasp@Igeees6120.1 tem 6104 identifies the
_downl i nked to the software mai ntenance tool. Downlink
particylar degh$uchms &soliwargeaitarait @artimne « Fxptialipn FHRG is an expiration
: f. :

date fE)PIBI‘_gia? &ﬂar J&hﬁ]aﬁlﬂgﬁiﬁérhf %(jjl1 Uggq%ﬁg?sgfg%ﬁezw lvhich commands
are taim)aphhkaa@l tortbe detingtiort systiémrorsitieuasitaraf. Dﬂsnnatg)mswystem 6110

[ 4 [ ! f f.o
identiglﬁgﬁ{émﬁrtibu%r ﬁhggeagncéablg%%{t% Iap1 p%llgéc’t?orn (I)r?ttr?er aiarlgr%ft in WhICh
parts are to be sent. Type 6112 identifies the type of item contained in the crate, such
as a file or a software aircraft part.

Nomenclature 6114 provides a short identification or description of the part. File
size 6116 identifies the size of the crate containing the particular item. Uplink status

6118 provides a status as to the process, success or failure of a command. Uplink
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consol e is depicted in accordance wi th an advant ageous
enbodinent. In this diagram w ndow 6000 displays a
wais@p/0825er f ace for a user interface conmponent PCHUSINO&E34839
events console 5910 in Figure 59. In the depicted
exanpl e | S ticular .view is presented i
statughgress $ 12 SrBaee s Seied Rierst ban anoug Perpagigy complete
for a PAGicEIAF SoRphand.ty that occurs with a particular
sof tware mai ntenance tool session. In these exanples,
aV\§thf tefience ceniomt iorfzigeise 62oa dirgremoiustsatingoe useginggrface for an

oplin R EVRABR NG dlepief I AR AR RO kRt

emboafmente SanhieExampleabbté00d. hdsbédreselcexaram s usthigsaface for
events may be saved by sel ecting save events cognsol e

Up“”"b'@??'dﬁV%ﬂthQy VigyedR 06 wdiﬂgyée OPdaperpanien dhispagijcylar view allows a
user G54 50 B0 syBE) AR Bapl TRt BB ARIS O ishyheF
functianaldyrmﬂowald lysesaa daoa‘ﬂ/a sbfware hoataftyset fromt amotkert saurce in the

| t hese | e each entry di | a ed in secti
eventghiatataass jAadbiarRrarary Serves appieasioninay be Unavaliable or

interr@bteb NAJHRINAMGT AN PaRE tRaPRB indt bafodsd IrPt'Ple I%‘Féiry"’br proxy server
message I dentifying the action that has
appllqaélpﬁmrwdatémveﬂsmsﬁwoﬁwaw glncr@ftaﬁartsaalaoa@aﬁhe loaded in this
rdnterfa trieve

il
mannief. AJEA B Giartai e e i B b ef iR 4hE9 Be found on

storagélvavitegenis fdeerdBive, d flasthinen®fan®empacndiey, &08Qigital
di spl ays a user | nterface for retrieve froml i brary

versafileedis6912 in Figure 59. This user interface is _
P55 B AR R A0 e AR T o

onto thelBoftware mainieharxye &mlvarheap flentsainag incladevsbitware aircraft parts
br owsi ng or | ooki ngﬁ at the varjous software aircraft

and cggppandsagfipariinidan fem npaysbe oagesiPy srlerigthekifepdn geston 6200
and p?é’ss‘?ﬁg? 0 iFPERB ortnOmHBia tor 06202 Ph@ LU GEA! |h¥a|ﬁ‘t§)g)5found ona

an” onboard ectronic stribution system
partlcutwtstczrage a}ealdeabbye blerrefrbshebd by a)rqssmrga refiespl inyetoiyn6204.

Dttt Patechih it i ap g dn2 . fak s ispBShilyh pection 6206.

In thes8lexafisies, e m{féﬁﬁétrtgw RRIREITHE | fOF Bkl iSAHb9em 6208,
button 6502. user al so may create commands to uplink

expiralis; drie $240¢ arralanepmntﬁ" er 6233, arjaae deslirationddd 14, type 6216,

nomefioRl{e§2ter fic™t3p Bap L Bfyshate oA Bk Bt Moy o224

This |ﬁfdﬁ|m®ﬁSh g sintilan to @id inferh@dtionl displayéd fnddftwaee aircraft parts
| aceabl e unit using |ist 6504 and |ist 6506. List

receiy opraplipraas Py merysrarnlisadornas dispdayectin windewd8 in Figure
61 identifies a particular line replaceable unit on the
" aircraft for the software aircraft part.After these
| Wt icffereate oosy toakigube 68, awlisgrathef aoéematafa:erfor afdownlinked

i art be retrieved frgmthe |i brar ess )
fles iy i QRRICE) b @ceRdAnve it 1 AruARBoRPLS GMsRdiBant In this

example, window 6000 displays a user interface for a user interface component, such

as downlinked files view 5908 in Figure 59. This view is presented in response to a
selection of tab 6006. In this user interface, information about data downlinked from

different aircraft are displayed in section 6300.
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6508. Selection of this button causes the software
aircraft part to be retrieved and a command to be

wee@angxior o uplink the software aircraft part POT/UR®08/084839
aircraft. Turning now to Figure 66, a di agram

t Bl LR <o st Ao WRRER 5P BN Bosel e il fistribution
systeFrPor@Bn@n’chJfﬁB& sé%oﬁﬁgﬁ"s@éﬁ&wd HBoRAHHAARES 88020 When this button is

advant ageous enbodinent. In this exanple, data sendin
selecfadow SoftwstienRinteNance teeldoeswiat reseivie eny additiogebdewnlinks or

nforrte B o VTR EAGH 475 Col oS sPodcls SloBbhS ey be

resuntatb b peesHits & resuirae Giustbhithatt is @issiangsceem ( OBEDS) 6606 on
an ajrcraft. Each of the different steps and the o
r Egrjh% agsar e redigst dpwpliineeptingdSef aapxy server application to
I
the scgm/ e Ifr\ﬁ%ne{n‘?;‘é to@@sag%tg%eréo%%? ggoxﬁ@g@é\gﬁﬁtﬁ)ﬁ 6404. Selection of
this batigh icaaseothetdibbard leletdhnosnceahambiueon tslyetem urﬂseutleeagl dewnlink
user, initiates a transacti pr o
inforriqti 518100 PEPHSPIYe daabpn @ BelRsHt Ba0e TiRea
maintefighcd AR frage sf)ft@/m@rﬁé“nﬁénéﬁé@fdcﬁfsedl@%ﬁ}%@éﬁ fro?nuﬂ"]ié onboard
as retrieve fromlibrary view 5912 in Figure 59.
electrohisrdistyibgtion sweaﬁ@& dewnlirkeegregthen aut@ﬁaumllyrﬂent to the original
q t.r}ﬂ?m’mnds that have been successfully uplinked to
CSUNARBar d el ectronic distribution system 6606. Library
s 8keriicie 6806 3ispne)s dddiesnal ifafrhafich Rirlddinlihk Riaed Mre@s@ﬂ?ed in
or rox server application 6604 and passes a list of
secti miger, 8eiser May wen@r daleigetayglinkdilesversection 6306.
I |
Deletiprs i vi%.f%%d% sHEHabE PTERAFJSUEIY RE' Bgijgivating the delete
commiagid.i eves a |ist of uplink commands that have been
successful ly uplinked from comands table 6610

chirmaiion pissenissapqud d&W”@%@ﬂ)f"@Sd? sgCliqhPa08 fehs. for
oxam %, i Eaba, CROEREIEAR| SaTB00 ot Spffqu 014 co
type &BIB) deBoniptoned3A &; diersizd Gmndo‘fvnbmk stetis 6322, |amohdgwnlmk date

and s o Rl RO Ense s GAime 28 e Hatinke o received

from @l@]é?rdré‘ft dﬁﬁrﬁ%@@ﬂd@ﬁﬁa fror W@'l&él@tﬁ@S' the élﬂcladfﬁfrﬁmsﬁﬁ%h Ge data is
al so may send downlink files and event rom

recel\fed eSWsrreGﬁ identifierethedinegieplacesble ynit om wblcg(m@ datgyis

recenRtaGhFRhn 5304 WeRibe IR Saflvell SfreRiiatEhnine g igpiaceable

unit assoaiatedsvith thecgapar ed wi t h conmands t hat shoul d be in
queues for distribution to different aircraft. If

cbatmbire G316 igeatiian therdyee phea@soenasatedds ther anplicatien. The
SOftWQI%t m'a[htélj?ﬁwéé Dbl Rce REH onlngggj'léée\gltﬁ LOfAth i ea{oyre?)%)gent an

server app 0se conmrands
unsold:ﬁbétdm\/rﬂlnbm tHese exaphmEes HDaseaptiorc63MRindntifies theanade of the file

an.operat or of ftvvar i nt enance t ool 6
dow”%erdgﬂ%ﬁ}\%axar’ﬂﬁ& dlel %%'F%ﬁ?"@fqa @%{Hﬁ%d € Si2¢ Qfﬁgséiown"”ked file.

Downﬁﬁﬁ%&lt% 6322 G RifiE 8w RARERRE R4 %s%@cés%y dbivAlthked to the
't brary 6602 or proxy server application 66

software malntenance tool. Downlink date and time 6324 |dent|f|es when the downlink

completed. This completion may be a successful completion, a failure, or a partial

downlink, depending upon the particular situation.
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For each new conmand received, library service 6608
determ nes whether a crate already exists for the

waofopinease2 ai rcraft part within file system 661BCT/US20081684839
crate for the software aircraft part is not present

oS HrUng BRVAP e BE "2 st Gstfatingra Coar ipleftsmior an Bvent
consdlé N @&icRROR RtoRIAeY Vil Mﬁ"ad@@n@tla:g@éﬁé @H"lb@)@ﬂﬂent“ﬂ)ﬁ thls diagram,

retrieved crates are stored in e system 6614.
windavh 6000 gisplays & useristdriaaeyfor etuseevéelrfaﬁe eor@penentasuelaay events

conscf 58'1Pin ERuBRY. BRI Worl eReReftue, 1 RliEBeERehAy esented in

winddve 6008 e fespontéeo eelebﬁngltateeolwa egesticn 6408 presknto BOWIY that

Is added to a queue in uplink conmand queue manager
occurggMith a pgrticyikarseiiang r@ﬁj@%@a{zpewcdefssmy I3 ffegse examples, a
softw e bl SSFEEH 57 EPRATBHIRE, ARd MRS ware
maintenemcH b is sperptiag edhereveets lﬁei;teaiedhml stblicen 6460miay, be presented
. link local invention view 6616 is a user interface
In reawﬁ‘ﬁonent such as uplink local inventory view 5906 as

d|r§fP1|e§¥Qé§<aM"plé§ RRHEYE B0&Rs inay b8 4hgedBy sHléo‘?mﬁ's%We events console
al | ows an operator to see the different software

buttorabA02 afivepts may thieatleared frarodigplay irmsectionb4906f byweelecting clear

mai_nt enan t knowi ng wh software aircra
evenS2oib SR ori@llla. R{PRIN e Sova neRiEnide bRl fay,
auton§dtRalle sBeeCOntsBAt fout @sEPintélehiers eIt vaxanlés; fealch entry

parts using the software maintenance tool. Thereafter,

dlsplayedan seelipmBAR0 indludes/a datesandtime sigaw adseridentifieeqf the user
perfom?l}ﬁg g}aljgeﬂlre?ém N rglu%b\éqsléa | gur e%ﬂqwg?ﬁer eﬁﬂés%%en

perfotrhed.oper at or may di sconnect software maintenance tool

6600 fromli brary 6602 or proxy server applicatian
660MInGHPMIQIFIIHER P ot SiREaMJBlStEB g Sraer IRiaifase for a retrieve

from Iﬁtfr%@ﬁ‘ﬂeﬁ/tlg‘éig’sﬂ:té@E]u%lﬁcro?&éﬁée RAA g@é‘%ﬂ?%a%o{u%légﬂ@&ﬂﬁ%nt In this

tronic stri on system
examplen mécddw 6008 distilayd & sisedintenfddentor cetnimae droquitbrary view 5912 in

Figugest EhfsBet iifide ShREdeRR B8 Dt an sl prpBrgo10. This
user ihferfiteaaag b@'L%%Hrtgrl‘feﬁle%%bhhrﬁéiﬁd@ﬁoﬁlyéllBl’H&%@@ prokPY8Rer
on ground connection (OGC) interface 652 On ground

applicaipn st welhas hrewsing @r @aemeeear@uemwe faueradhparts.

didBh gy 3o TR TbedorS toal GG RR o l G BB TE Bolifk Sotwere

aircraftgidrisiocarpogb@drd®lédtrahic dresrutionnsyansts. ar e ldentlfl ed
in uplink command queue manager 6617.\Wen on groun

cB’ﬁﬁérﬁ'@ﬁta%@Z@"@@PI@ thyn lilfiebuAte SishisyRE M SRHT 65% Particular
SOftW?\/%é%F]Cerrg tp%?tgqﬂe% W@%% sBﬁ@%ﬁ%fgﬁ rﬁgagn&,ﬁ o m%yfaée F]%trleved by

e alr rea dat
pressiig perédrin litragy transhctiopk ibukiond 502t ad uaelnallbb ay oeats commands

turned to o r ound T, : :
to uplllrn(?( software a(i)rcranft garts to an onboard electronic distribution system using this

interface. A user may also select a software aircraft part from section 6500 and
designate a particular aircraft and line replaceable unit using list 6504 and list 6506.
List 6504 provides identifications of aircraft. List 6506 identifies a particular line

replaceable unit on the aircraft for the software aircraft part.
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conponent 6622 and commands are not changed in the
command list. In these exanples, on ground conponent

WG aR2/0gsmuni cates with onboard el ectroni c di SPCT/DS100$084839
system 6606 to determ ne mhether the aircraft is

o Ritel e 98 Ricklons 5a% RESETMEE:. the spiRaRsARaal natmay be

retne\vétﬁfrsmmn%rw%wpﬂegs.ﬂg&éﬁ%vb%e%btsd THURA ST TRPA §Bary button
In turn, on ground conponent 6622 conmuni cates

6508 mﬁteléqblnbmrtms dugoncenpes thes sefiwarei ajmr@ﬁwetrtomtneyed and a

comrl o AR Rl B b8 SEp RS pl e Rid B8 SiREF L on

dWuirigg HoWi tokFigare 66 s@tiatra® iMsteatigt danaflos. threlighe software
on ground_conpgnent interface 6620 nmay gdate upl i nk
maintepanem Py inesRNANg goBBnANdarth st Walsy @g@ra Papigrto aéwﬁcraft is

depcfi SRS SHRABR 00 RS B Bt
sending dlout ieci;houhl fon kofhwareamdirderearece/ioe6 660 & ttmlﬁre:hng b’ecommands

formation in c nds t e 6610. Additiopal]l
and sgMBHE SR T g DG ADE ! PP SGiysERBeaHion 6604 to onboard
electrﬁﬁ%cd%t'nﬁﬂtlér‘i @?ét%mO(OBIlEES‘? @BUB M dn ﬁlréa'ftn Wﬂé different steps

. Turning now to Figure 67, di agr am
and th1¢ rQ&ydtsaxf |thr@sed@teas Pedarmed by softweane mamﬁenaenam &GOOI may be

R A e T
sof ﬂﬁ@éﬁaﬁplentr@gl'&ésé oehire AReiTBYIsEe iftiates danaHsaeliens process
a

files initiated pplication 6702 executing on a
with libgggy 89 02aruesy S@Wﬁﬁéephreatlo@ @0doesing el user irgarface from a user

mterfgées&?rhggﬁé n égﬁ%g%t(rg?%rom VWBQ"?W‘H"I re 59, Ltlbrary

unso rte |ne repl aceabl & "un

servidd 6808 Jethe\Hs all§t<bfr[1w’nb@oﬁ&ﬂ@md@mabhasebbmrseccessfuIIy uplinked to
mai nt enance_t ool 6700. When software mai nt enance too

onboqﬁ@e@g@r&%pp%m@gl% VSHIBB608n Likrapy BeRice @q’%me@rm@kes acallto
eltherqub?élé/'onp 2 &'br%%its@me@%%)dcé’cfb Mgn&ﬁg'eg&egths@ ﬂﬁ eld®mmand

onent that provides the conmmunication wt
identibedsdar domhmdsdhatwdres*smd@ssflmy upliskedriceditizoardreleptounicl

st FRONBHm OFEE) o 2R SRR Ged 5P AOBER fanancs
have hBef @LEYEYsUIAIBIINRBA M EORIM AT 0abld6610. SCBHAABM®S taBle 6610 is
downlink file i's downlinked and stored in file system

an exgmpe ofadable Heuntbinndatakase 612 s Gonamends tatde 5800 iim Eigure 55

aentifite s A Tuay PedbRtth CHTR R ebR G176 710
dabab b and edehtifib e semt todibvarlyi 6002f orl roxp tered apﬁllcatlon
within file system 6712 may be viewed usi n%a downl i n

6604.rthp corigspanéinggomyAard s deletes iemoemipradsfabie 640 in database
6612 gggftfoﬂ%@( Qfﬁmg%'?\tn?ﬁ%%ﬁg diso Ql%y%én'a%(ﬁ nlk%ﬁ%é’ éﬁa"fevent logs

Vi ew nma
from file system 6614
Thereatfter, library service 6608 may make a call to library 6602 or proxy server
application 6604 to obtain a list of commands. These commands are compared with
commands that should be in queues for distribution to different aircraft. If commands
are present in commands table 6610 that are not in the list of commands received from
library 6602 or proxy server application 6604, those commands are deleted from this

table. However, commands generated by an operator of software maintenance tool
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what downlink files have been received as well as
mani pul ate downlink files. Downlinks table 5700 in
wo-e@ang2s%” shows exanpl es of fields that may bRCT/US2008/084839
i n downl i nks tabl e 6714. Thereafter, software
t enance

o600 J31 s EOEHER, 60 pERRGH FP koS JRAE T eSS BRI s for
comn@tﬁﬁis‘ $ralioR8lyeet? frowma"}hBGOE BRPRS&/ é&véﬁaﬁﬁ%éﬁbh 8664,

brary service 6724 identifies downlink | es that
hEoeea@h newtcapemand eeceived | libbaryrseraze 6668 qgtemyns%w@ther a

crate %ﬁggﬁzgg%ﬁfgﬂtﬁg%@gs : n%gc%lg agt"j\&l!ﬁﬁ.ﬂ?% #{lﬁ@}e&i ¥ the crate for

the scfivpdrel @&rafpaiti@hbypégent fonkhd th@snaids then lien) sé@ice 6608
l'ibrary 6720 or proxy_server aﬁpl ication 6722. For

retrievegch Critetaeptaiping|the R"’OftWBE% airgfafitnart sem liprae#f02\isproxy server
1 t
sppieph S, |dhiglon 35144 6 RERE RS st Oty HiPrate i

succesefu!lvcretrié?fe‘d drlaewafanalvmdisemtﬂs thfe ndwe cbomadradlis placed into

com S; t@grq gq]‘{ d6 tgg@ﬁlpl B&%ylfgé%greﬁ% _gr o sgg[ll\éz%trieved or the
crate %P@bd& akis@ tﬁ@ﬁgw%o?nr%‘éﬁﬂwﬁbﬁé(d ﬁ?ﬁtquTeGe it Gbﬁﬁlh/c&%?rpand queue

proxy server application . I'n sone cases,
managay 6627 oblpjink aptriradnd qdews Memkeﬁﬂ 8 may@qybfrtfwama;lon for

r}cgt enance 00| ecause o an | nterr Ue#
comnftidE R aRRS L bE PR SR ot FeRBhECBRE mochani sm
t TREkEIteWNi SRk RGEA! iRl dntiod aNeW, 66116 ds Upb@@dafreeﬁéymh by this

the software maintenance tool wthin file system 6612.
examplee sielipfalacehinvenien view 661&is apsesialartacgrrerarriantoskgh as uplink

local i g&eéﬁ@\/%\/\y]%@@ 5&' Oéb*?a ed d.hp@nﬁﬁw%ddﬁﬁn'ﬁéﬁ ﬁet'[rh'lﬁfylgal allows

ter ne-an ese parti downl

an opktratestd sed thenlifferampbitiverelaineraftrparts thet atenstofedswithin the software
manner, if _an |nterrupt|on occurs, . the downl i nking

maintgg@gcqrtgp pPYKNGWIRGh wihat peftyare aiggraft\peris ie Hﬁ%ﬁﬁq{(‘!}n {'t? system
6614 d%r‘/‘@bér%llfortrhs%%ﬁ%té fell ESmARRGR to ;ﬁ%ﬁ‘k tHb oé’&fﬁ/\%rg ekt parts

I agra ustrating data flow an | oggl ng
usingithpsoftivate magntesaibge toob.ofl heesadtenaiptade anoenarmbhuege view 6618 is
n advant ageous

depicted. in_ac ance Wi th
Updat&ﬁb PtV M F‘M%(% %S?éml?e Hl%‘f%%?‘é‘” UgHe i @908 a1s
displd8@@Gn '\Aﬁﬁéoﬁ‘(iﬁbbﬁn 'F"l% tird @1 .syst em 6802 using process
event | ogger 6804 rocess event | ogger 6804 is an

eXxhefsadiesithe gpesates mawﬁscmyecbéofﬂwammamtmm%%@ from

orar 862 Bk RossorkF TERUSTBBREr SorVEpE LY ERbe A Rhp may

then b @apssérens ol Ororeid aby conhbiet eo abobeneleetohieistribution
6800 in uplinking and downlinking data. This t

!
systefn$efterayVhen thwqx@e@n@rpu%?@abhsheéh élﬁ{mle@ﬂ@awdy qt?euoe view 6618
cutonf B PR ol RS FERAS A e SRl Bpfptoa for e
particbiar aknraa‘b(wm tmaud eledtringr diatribution \sysiden6606 GhriongRicyugreund

64. nt enance tool 6800 connects to
conngglign ‘éé'@ée %

server application
On ground connectlon interface 6620 creates a command for on ground

component (OGC) 6622 and adds this command to a list of commands for on ground
component 6622 to retrieve one at a time. These commands are identified in uplink

command queue manager 6617.
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6810 through library service 6812, a user input is
received to transfer data and log files stored in file
wGeBvesns8B802 are forwarded on to |ibrary 6808 BCMUR200%984839

server appllcatlon 6810 | f the event | ogs are

cessful | ent f|Ie are ren dfor
o Slpngb o 6842 bt dren R Bnterelt s ce,p620, on
groun‘dI édﬁéér@édtﬁ&eﬁé&é S%QO\Me'téPnﬂnéé)fAﬂw‘é’ﬁ{e@ tﬁ@'aﬁb@iﬂ@%ﬂ’rebawuplmkmg
retnewng parts froma library is depicted in
i

data. d ther dseretl inBireadnuplinking d@'@oasfﬂ-éln@ditﬁ isgneturned te pnground

comp BB 2 884 TR AR e Bnb i In B SorBbef TR ElipkSe

examblddl ah\yré@iy cepbRBAt 662266 URYCteS With \ehboaedreldchroaicy
view 6908 to identify parts stored on |jibrary 6902

distritusiiendiysiane £p068 e veteripine nbethaithe gografiistunlisbied datain these

exam PeErary view 6908 is an exanple of retrieved from
rary view 5912 in Figure 59 within user interface
c tirtpe aerotast iS00 aiready gplirking). th¥ohtsyup0I0 comntarglinehé Eommand

is an exanpl e of user in rthls articul ar
Queu, RuiiSSPIdOT 91QURGFORRPancdh BB B Takiin, o or Rl armbawent 6622
com rﬂtﬁﬁéét@y @\/ltfhr&mda'r@ ’eﬂ!c‘t’roﬁicedYs@%%on "éy%ﬁﬁ 66068 to°' §ia‘?ﬁ§plﬁ‘1klng the

parts and retrieve those parts rom | rary
crate mmﬂaﬁm tre mmm@er@egrcaml c@apooentdBaR22 raam obtajn status

nforrll Sk bRt oy R el apS, BURRERLE Gl BBmponent

interf&B820 (rdy- u 'B#téllubﬁnl(‘@&\mhierﬂ QUL View 6618 REHIW a progress bar,
illustrating data flow in a software maintenance too

such gaithorg iHestratedimyplimdsieiusapiogeesst 6 tathinerigyre §1depi ct ed

| WASFRGR 1 A AN AL GEY 5. SBAE 9 cd Al Bucue

twar e mal nt enance r|eve

view §618 ap@atésalﬁeatferm@tiﬁmn@mmengs kil I66410. fArdai‘ndnduyammmk
view 7002.. Retrj eve fromli brary view 7002 s

commansheue viey GRS alsauprpirshesseHIRR staluz Al the command field in

b t library view 5912 in Figure 59 as
com pa?{ggeﬁygdéélwnw ndow 6000 in Figure 65. Wien library

séummgan@@(m Elguwﬁﬁ,eadmgram illigirading c?d]é&owmpar sotnyare

| t 7008, | i
maintBN G 1F ProRirrasnnioked U b FhpCoqiBleS i an

advarﬂag‘é@tﬁs ERpodfh&Rt IRARETxbRTEI HOWHIE rYaifnaRee 'té‘d)lt67@09may
downl i nki ng of those parts by l'ibrary service 7004

receivEhdoyalinkedies instiaed by anplicaion 6202 psecutngoma dapsop cemputer

connelod o PSRl plehu R BUAIRORE DS G b A Bnaiy,

unsolicite€ Rlowriink ifiksy fiékhdinearsplectblerasquRY ¢ 6708 {altsﬁ\rﬁ@ly be received
fromlibrary view 7002, a user nmay create conmman

by softwate Hraintepaneritqoh 6Z80iMarN safvarernaintenanas t@@b@'éoo establishes
a conzga@on @&%&8?@%@.&8&%@%&%&9 6‘7611 &l'(ﬁ ddﬂﬂmnponent

ueue manager executl o
6708 csamemmnpor(@@tﬂ)atmaﬂldeb ithosi gbmonmu rga:atmrrdvvn:lm opbaoanmt el EQET)ic

nterface 7%ﬁ to onboard el ectronic
dlstrlbutlon system 6

On ground component (OGC) 6708 communicates through on ground

component interface (OGC) 6710 with other components in software maintenance tool
6700. In this example, a downlink file is downlinked and stored in file system 6712.
When the downlink file is transferred to file system 6712, on ground component

interface 6710 inserts a new record in downlinks table 6714 in database 6716.
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di stribution system (OBEDS) 7036. Uplink comrand queue

manager 7020 is an exanple of a conponent within
worewageas95408 i n sof tware mai nt enance t ool 540BCT/HS2008/084839

Figure 54. The stat us of this process may be viewed

t by ou [ ue, vi ew 69 h re erence
ndhPelTarE Bl vnii IES il M bRt 8418 mBRB AR using

downfddAES vRiW BT 98t Tﬂi%r viewfig ‘éﬁ‘e?J 183F b\(Beh ﬂﬂéﬁ@ée ESmponent,
depi cted in _accordance W th an advantageous

such aaidlowintieked files view $988& ampigures?f .t Waiseviewtinmaehawsed toidentify

what 3R PP B bR R S0 Ao Pt P ale' RIRAIFR s, Downlinks

table 5N BigureesTagiesws éR8mplBdi ¢f fldldithias ity X fypldein @ownlinks table
uplink local inventory view 5906 in Figure 59. This

6714.j ew uses a graphical user interface, such as w ndow

6 [ ' :

o PheE SR8 ES Bl ) DL 08 0 vl
connecsnongNlt}pllbraky 602G br proxyrdevver appdicaiidi) 872Z0Yivenr this connection is

estabfiicdl ShiAberaer o205 HIRs GOREINK Jlssdos! BRYRRoL YRl bogn sent to

I|brar39 6’?2@6)’ p%xyase?%rt éﬂ’s”él%aﬁé@ﬁh?e“l“ﬁ%rldé‘ﬂmdaﬁ@ﬁ 0P thesBYfiles may be
ng for this type flexibility, software

foundnaudmﬂmhs;mhla@mmoo rmy al | ow for | ast minute parts

parts not yet ayailable from nor our 0

ol (EeeRXathigs natGay iR e S MANR 1o §4g8720 8r proxy

servel bbblﬂf&tloﬁmmxﬁ’oﬁ@wh%f tAO Rlowhfib k Giles! igebtifRddih dWrdinks table
Turning next to Fi %ure 72, a high level flowchart of a

6714 Jibsemsserviee 6724Lgnigns dhatitbese filesarasstil meeé in §le system 6712.

L|bra&‘:§%r\%8%7?ﬁ t@%ﬁ%r%‘?&seaﬁ“o fh Q@I el FRES files toibrary 6720 or

rocess I I gure

proxyt&rvmmieau@ﬂ 6722 aAsgffilgmsentrtaipnbensaver application @622are
tware nai ntenance tool 5400 in Figure_54. The

eventaat'»eé%%t tdigray G120 RIOKY SRIVRY aPPHERIRILET2h bet ween
Eﬁoug tc%@é@ fflas ?nag/r ﬁﬁ/{ﬂb@?é}&s&cﬁﬁhlmd% @ﬁggﬁware

a ground n m an est ab
mamteoanm:toonb beCapsr at aro mté’ﬁ@pljon Thiee diferent, actvlazetqgmsmbodiments

provid e v darou et DAY iBkey HleC S paues by software

malntéﬁéiﬁ@@tdm)mtﬂﬁm fllfe%rys@h@GBHQ TheBE PaYtifl fowWllink files are saved and
appl i cati on, l'ibrar or even a |local storage

additigegli Qferemﬁﬂa;ngrp@m cvt%ltbﬁ doutnlinleveay be selrieved af adataf time and

added fL B e EARRATIAReN BB 1B eenrt Bk B BRI RES b i manner,

if an iAtedRiptiohlottuise el dewhlimeng oftaer @by prm;smmp@ ftaéft 6ff without
7204). The process stores the set o trieved

having d¢ inkthe ealire ffaPE3IN. N t he portabl e data

o ST pBY BAILER B8, o Dy stiind &2 AR ond iging importing
eventdibycosoibeaie mhmteaariceitioel daiepigied ireascorganys ivtimamd adivantageous
embotdlhrﬁent. In this example, software maintenance tool 6800 logs events in file
system 6802 using process event logger 6804. Process event logger 6804 is an
example of a process that may be found in manager 5408 in Figure 54.

In these examples, process event logger 6804 may log all of the different steps

and results of those steps performed by software maintenance tool 6800 in uplinking

and downlinking data. This type of information may be displayed in event console view
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stored software aircraft parts fromthe ground network
(operation 7208). In these exanples, the portable data
wWEe@eessiNg systemis noved to a | ocation to aPdDUSI00E084839
portabl e data processing to connect to an ai rcraft
rk on an airgraft rocess conne

et [ t he
6806’p"(‘5'?'$§k5§ an Fxed'NY 8@@%@?56“%@;%‘%% BﬂerﬂtHB USER It ace Compone”ts
5900 #H Frgurbisaanh %xbﬁpﬂ’é‘u@él’flﬁféfdce%W&N 6000 Figmreaézt When
(operation 7210 The process then i ssues an upl
softwaisnmainienanse toab686q cofnegs itg kbrasyr 808 or pmxym;erver appllcatlon

6510 Rl REGR thieh7 KErREe BET2 4 PaStibE5r BLaNEr el SpRiuptiitne tog fes

storecwrrom@%‘ysm @802 o3¢ forachraéd ohad libray 6808 raneSiorysBa/er @pplication
i nk command in the set of stored software

6810 aifrtbe &wenblagfs are gueersshillysenttthgavenplagdiles pryyrenpsmedhfor
archl\}%l gggﬂ dshe on-ground conponent (operation 7114), wth
EUBrocess term nati ng thereafter. Turning now to
FTgoieg fidw ta Figuee 691 aidiegnarml ibuvetreting dta doprincesaftwane

ware ajrcraft parts icted in
main{Spaaes a. B RO B st m I g06 S Sepists s Scoptiance with an
advarﬁé@é@@sseh{bbﬁﬁﬁérﬁt 9d thig e’>:<'a9r+tﬂ@ SOMWERY n%ntéﬁé'n%@?@él@dor}nay
a software nmi nt enance t ool SUCh as software
connemitolileraay 6802 oo lpregoservar Ep@maé05£904ﬁbrqmngbd@$aryuserwce 6906. A

user mﬁyzetirlI ure| %ri&%&@ﬁ%@g Fq)@:efn ;r(f@nrisogltt e%cf an Ilsgr}é%&ﬁ and/or

proxy%élﬂv&%ppﬂluéi‘brasgm| i brary or a proxy server
a plication. The process begi ns by receiving request

epiavedrfrem digrand vievs 8908 dpar gxpaple 9bmtrieved irﬁm§lbrary view
o2 B 3 A EE el SR 5 3, o oo

in Figuse165i is tadr dxareple @ffaarsentiste F208 forthisi gartieulabvien The parts may be
particul ar, the process nmay be initiated hy a user

d'SP'aé/ﬁfiém%@trL%V&d fr%lf?tﬂ%cfr%thpraéwqw 8R08. brussy Makselect a set of
parts %ﬁ&lﬁeirfégg'tgb’éegpéﬁ? Wohhllt?ragsﬁeéolz:ﬁﬁﬁfofr %g?y %’g@r &Splication 6904

ustrate I'gure process
and stdrerhe st)ftwer,eealreraftl petrtsah filp bystemcedtthndise paris are tkean displayed
ard ectronic dla rlbutlon system(operatlon

for usgé%%crep VRINK QBMENE(S) he 1ist of uplink commands

a‘T@rrﬁﬁgﬁoWﬂoVﬂ?Gf‘b roea %Jngtré\ﬁirlﬁuﬁl'dtﬁ]'gadéta PBW ik a software
identitied by tThe up (i conmand has been successful |y

maintgaance tpal HEring b@taewnglam ¢reatiag of semimaAndsda depigtegrn accordance

with el 80l SOHER i BT R EmBle 55 wPo B B8k Entc' S 7000

may r’é&iﬁVeOéartsh@nd eeeité sominidrids Gsingreatevé abhelitrabPview 7002.
gure 55 may include an indication as to whether a

Retrl%/@rmdlbmry vw& d883in PN exaBHle ofpdiserinteriace pemppaeelssuch as
retrlefél{‘rbfh ﬁ’orﬁﬂpwg\?/ Efé)@e ihai bﬂpe 33% reggﬁtea‘?h' Wﬁd(?W%OtBIB in Figure 65.

serv
Tiéhepr Iahras,sseremésﬂlﬂﬂas @ohnst:teddb Ilbmr_mmos dr(prbkl;eserver
t 7306 t th
appli%@iébﬁog geu{s%é:r{?ar;/ view 3 list OQ%a(r:tergtan%ved ?r%rr]n ret(r)leve ?rom library view

7002. A user may select parts through this view and initiate downlinking of those parts

by library service 7004. The parts retrieved by library service 7004 are stored in file
system 7010. In these examples, the software aircraft parts are stored as crates.

Uplink local inventory view 7012 may be refreshed.
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del eted fromthe database and the software mai ntenance
tool (operation 7308). The process then calls the
W@ opog2shD retri eve new conmands (operati on 73RO)/USA08/084839
list of commands is received fromthe source
( ration 7312)_ I n operation 7312, the conmands are
+ BB Gl Veg B mer oS8 7R BHEP KB oA R e that are
storedMH EdmaaHdPtADIRETMY inVUatAd TO48. OPhESS EbYRTartRTBP8E added to
~froma library. The process then del etes conmands nhot
uplink eompanid; gieuer AN ager WaGivasxecdli by pogragidipompenant (OGC)

7022 §ftoh o' dBuiG CRfiorah {nGd WRlebd 72« R BNLEEY Bovonc
distritRfiohwaseemMROBEDBYTESE. 00plinK toramaerquirei mafager 7620iéean

conmmands or del ete commands_ for execution on an )

examgley @fr £eMPPRERIVItIMTaARIaTHA08LN $oftuper) mainteRaned tpal 400 in
: [ 4 r '

Figurs#.| THE stuS BT Bcseindfod IRl hfich RIILERARERG queue
view 6@2&ted. As a result, this type of process allows for

u ti commands to be_executed on the. software

R le08e ot © Rigwre 73 scegarulraling vl agiag l goftware
aircrafQTHR 'I‘F'oﬁoc{ltepﬁé’cﬁ%ssfddd?geé %R?épﬁ'mr%be% 48d&Yande with an advantageous

dgaterm nat_l on Is nade as to ) ether a crate contalni ng
emboglirgerit viartissixaoé t sqivareingaiptarsece toolr7 t0femaympkoagl software

. ope ion 7318),..l.n, operatj on th [.0cess, .
aircraf Rt fngdac 10puen g I bied 2454 Sl SR PliRE flk iventory
managepl7106. Teisyisne anhsiah@ile af Gpmileloeaningentiondviehe5906 in Figure
software aircraft part is already stored in the file

59. THissyiew users a gl usehinterfaass sHeED astyandewH09056 fdgure 62.
r i . Cr . r at.i t
ShE AR IR AhERORE BN Ol idreen A medlp 7102 may be
perforngd asipgaglink dogahirdentsrg vidve 7d08. Sufivare iairaraf@ants mdy be
addi ti onal unpraqcessed conmands are present, the

uploaged infesoftuae H&a'ﬂ@_nésﬁ%ﬁ%ﬁ'i76|9°7ff§>m)0.ther_h°é)%%%%@§f than a library or
a softg{ag%? E’?‘?@ & OPES SHchRBn 7 %@/%IFOO\%FH?%I?%{S’@ of ﬁé)gbiﬁfgh Qoftware

present for the conma rocess t
maintadasce too| 76 A0smalsallawv fordastiurinudg pads ioonew32at)s ndthyeet available
rocess the dat.es i nvent

th of ft .

from igrieal spur s o8 pjrded tan SU65AN #F (A onAgeTaT (rsihedibgary or
proxyQieVet dgilicalitiris @efidilable. & sof tware mai ntenance t ool
when a portabl e data processing system on which the

sbffnipg eexeliortignre @, abih leyel hadt of & peaness doremansging

softwf sl Rebis IS HPBlese DA GBS TR Bhiash ARl Hafogqment

The ppécdss itllﬁstﬂﬁingﬁhﬁgdr@'mmegobé impliepigntddiin @RofiWateMaintenance
executing on an alrcraft data processing systemin the
tool, Sauqh@Sawf%Wp\mamtenaﬂCﬁHeng%Wpﬁlswet5|4e queue may be,

(205 BB o 45 WS et Ko REERA o irpatesie data

gure ess at es
proceissingreystem ahdso$dwae ehaiughb readtoupd metwodpterfatrn am gabl)shed
W th thed;%.ro%%% . .

connection (operation ). Thereafter, the process retrieves a set of uplink
commands from a source through the establish connection (operation 7202). The
source may be, for example, a proxy server application, a library, or even a local
storage device.

The process then retrieves a set of aircraft parts corresponding to the set of

uplink commands from the source through the established connection to form a set of
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termnating thereafter. Turning nowto Figure 74, a
flowhart of a process for sending software aircraft

w@200088¥59Dm a sof tware mai nt enance tool to an PCHUS2008/084839
electronic distribution systemis depicted in

t d d t I t
rotrie 55 S agfef@igrﬁﬁgéﬁéi HEPBE 7203 o TaR paacass stolsrfegesor
retrieVéd S6BRaRCArdraR! gert%tiﬁ hegos it WRitS pPE%e@s#@%@erﬁ 98korm a set of

5400 in Figure The process begins by detecting a
store safiward aircrat pas (opdiedion 70831 r oni ¢ di stri buti on

CSBR PR s hen ByscohRebs Bk DB AR e B husterp with the

stored eofmack biscraftgsetfram th@graﬁmmd/oﬂwmrémvaospnn these
74022{@“‘ a command is present, the process determ
exam

periblaidats RracessingURYSIaN i Moy AR |aH§C%Féﬂf‘at0 aliow the
porta%l%%@%h@é&é%%ﬁb&dgnetcpt% & BFEAkndtRoRCbn %l‘\rdt]r(;%P%f%Next, the

rocess sends a reques
procesalzoandctsitiee podable dhtatpromﬁslrtgwsyas}ememrl theugtbretkairdraft parts to
e sof t war rcraft part (operation

. t
an alr%ﬂ%ﬁet(\:/\%glé?rtg%gggga% W@ﬁ‘r%tﬂ)(naﬁ@)t he status of the
uphé 'E}foééﬁ%ech@ﬁ '|é7§?1e§4é?18l)1plln12%n§rtn§hHqrdﬁ‘i‘!’hé)@etddﬁ&illﬁk %@mmands to

on user interface, such as w ndow 60 In Figure 6
the amcrawaltaaprqmsmgssyetﬁm troughlag Qrpground@mpomefﬁ i the portable

continues. After, uplinkin co letes,. a deternm nati
data HOCHEAHS Sus el oo RSt REHST ar el Pef Griitofing to the
uplink &emaRIndviatee 8kt 6 S’tbiedoﬁiﬂwérésalm paHS ¢S 88 aifcraft data
(operation 7410?1& I f the uplinking of the crate was

processipgesystam throngh daerearaiovas cempeonapte@nesaiapét th)i with the
Pfocegéé%')g"”%ﬂﬁ hae%gﬁelj n these exanples, is a commands

as confrands table 5500 in Figure 55. The

PToAtss nbivetd Figlre WS, 4 encrpefetaileaiflotéthartiet £ prooess for managing
whet her addi t i onal conmands ar e present in the queue

softwaks aiafi esiss Jemetas meaC&Pé@e”ecea\gﬁl AntasivapiAagons pmbodiment
The pfdddds iildstFftEd VrPF Lﬁﬂ‘rbnﬂi ﬁ’lfa ertn%fe% if cﬁ % il AreRRbintenance

was not success an err generate operation
tool, sttch&®s mftllNar‘eempmdmmm:erteoLﬁm indFigpee adi drihe/go2ess in this figure

usied 58 3he AfferRat SfEpe Miatocclr fiF PAMAG Barionghad ool Plen somnected

to a sbfrdeekUemed a(lﬂf?ﬁfyaéﬂ @Brsz‘@rver‘%ﬂmlcbﬁ@h process
term nating thereafter reference now to Flgure

7%he processdiegins by recmv'pg @cesiyesioio pertasmviragsatdans i emeration

7300 A Bnls eI 5%, r e BECE RARER Hohtp R EIERRY by & user

throudte ai uselr @iterthesl withinauskatintesfate wantpomenty S960REFige@é 59. In
such as software mai ntenance tool 5400 in Figure 54.

particylas, ihegqyesess mayikpundiates begi ueer piarigeusarigPy i etrieve from
Iibrar;? (/l‘éW 58 Rﬂbg‘ar& 58)\Gift LU ﬁ rﬁeﬁééé kéldtch \ﬁmaf?wo(b gs illustrated
etrieve a downl I'e" Copera
in Figiee @&5m nat i on
The process then retrieves a list of uplink commands sent to an onboard
electronic distribution system (operation 7302). In this example, the list of uplink
commands are ones in which the software aircraft parts identified by the uplink
command has been successfully sent to the onboard electronic distribution system.

These different commands may be stored in a table in a database, such as commands

86



10

15

20

25

30

is made as to whether the partial downlink file is
contained in a partial downlinks table (operation

wWa202ps25Fhi s partial downlink table may be a tBiI/852008/084839
such as, for exanpl e, part| al downlink table 5600 in

table 55%&@5@55 PectphisdecPRISMyas combends Bl BSPA Ty Figure 55

may ||‘1<3,‘I(]€|19(%ant|I<'=]dfcaﬁoﬁI awnb wWHetthéd £ cdmpiarid®asrRbeasfully sent.
el ectronic distribution system (operation 7504). Next,

aTtereafter.iheipsacess calde saurce (aperatien 78A8lghheisource may be, for

exam S i i B s plbubRlor K pBoqss Sat R 18 of

comn’iado% toghé keatced oberaiion 7308) 0 MheC@rh®andg eent iotke\§oarsk are then
file handle return to the onboard el ectronic

delet%ﬁ For hatdaiabaspsardrieopdiednainggmncetael (epstalion T3,
Sﬁ'ﬂé oé{é%\}ﬂgﬁ\@ah%ﬂﬂwéj Lﬂ'Cé 0 Pe th%e@%%drﬂr‘ﬁafnhg Copdtalibe 7310).

Irectory eralon
A list d‘éc«mnmamlsnsneaesvedwﬁormlhéesmce c:)pdnamdm73121)e Id@pelratrdn 7312, the

file was successfully stored (operation 7512) al |
COMMEFNASHA S JG 4P N“HBP&C\’/%I%(?&TE&HQ %?‘IeymgFB?re'H W'?'ﬁ'%aproxy server

or apﬂfdé@i%ﬁ?e@&gés ESRINEAl fr s o I'|Br§r)1 OTﬁé‘ErdBé‘é@'théWﬁe@?ésacommands

base table (operation 7514). THis ta may be a tab
not inghe isbsomftbe d@t@bﬁﬂee(opetamJInu )t &sl @rwmothmsm:rgensethe

ocess t hen dat the do €S Vi
authoffy anaviles oy T APap R HRTraneS afaifa 18 prcutpd By the
Softwmee,wa"ﬁ@,@;gh@sto@pvml | nk f| | es view 5908 as presented in

wi ndow 6000 in Figure 63. The process then determ nes

wHé usar dasiiegde semeveacpmneandsooradglaie ammasda femgxedutien on an
aircralgtglr s%téo%ngﬁagtnep}i t} etdgféhgc%f’lth'essdqu?%e er'h&tl gpoiI Srflmands sent to

down € process termn

the séfvirrewhagteriaieertaolk regliltsivanhy odmireteisthdtfin tHHéllsnafeingideleted As
downl i nks table is del eted C¥operat| on 7520% with th
a resyli. doi84UPq Bf ROSEER AHOWRMAAIING OMMANGS 288 expraled on the

ft fniaft joak file is conpleted with the rest of
S0 WQ@ g e 1 n ggta and the identification of the

pﬁhélpad)cemvwdléctk ahi Urprosessed| crmgeandéerctm@cewmg (operation 7316).

A detfiTHEOG & 39762 BOVIRRT 7 fit 0B taBiBS e aBadicr i part is
presehbforRR@ eB8RMARS Riperstich 281 8). fIhUPr AforPM®MBItHe process checks the
el ectronic distribution systemto store a parti al

file systam onrtkefsoftwae peaiaiensncy 5301 fo deterting wheder a ¢rate containing

the QR sFakBoh 3 aRaRa Moty rL &R Y SV ST gy s not present

then tefgrecesy rottaggntbe drate (@parmion,7320¢. anount of
bandwi dt h avail abl e isinsufficient to downlink data

aNexti@ defRrBinaEen inMsdees nvhather pedidiesal YrEacessegt@snmands
arep SEE{; %réﬁbﬁsg%ﬁarlf %ﬁé ﬁﬁ%ﬁggégess@t@gfc%ﬂﬂg?ﬁaégﬁ present, the
procesh eewaﬁs fr (opétdtion £348)e e prgaess proospds dd loperalma322‘from

I.clLent space | resent for the downlink
Operaﬁenfg% f%@[ﬁ‘tﬁé%l pf%?%@)f&ﬁ%&anaﬂ%ni ?P%nﬁﬁ“&cess the” addsahe
comniHfs’tb G ik &?ﬁﬁr&t“ﬁﬁ ? @d'ﬂ% BrdcBas tHéhSHMétéé% iffeftory of
space i s prese for t e 'downl 1 nk data (operation
softwas2@ycraftiiahts (operation 7326).
Figure 74 illustrates operations that occur in a software maintenance tool when a
portable data processing system, on which the software maintenance tool is located, is

connected to an aircraft network.
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reference back to operation 7502, if a parti al
downlinks file is present in the partial downlinks

wo abes25vhe process returns partial downlink fPECBEUS2008/084839
information to the onboard el ectronic distribution

SRR SBETHES. e 5Ghre i denanes B4 bR tf Gl S séhd software
aircraftQydMs takarflahBodre reléétﬁ)rﬁ@%ltﬂltfﬂfloﬁ' dy@terﬂ_ 'é&e@utﬁ?geéﬁ’ ahhaﬁl%raft data

proceeds to operation 7510 as descri bed above.
procesa@gwstemnretheaalmreﬁmortkodn thl@%e:examw%ntheh@we may be, for

exam et i TSR0 Fa rand PRy BREMsP 68y 1 IEF iU 63 oThe process

then @p&da*tés bhﬁm@tbwflﬁfwoﬁmiaﬁe alrcedft saired lopdadtforP7 328 Riithghe process
ystem In the different advantageous enbodi nents, the

term'@%ﬁ%?@ﬁ%rntenance tool may connect either to the
P in?gv tB(Fl ufe ?4Ya A6l és rt%‘?@sﬁ ??ém%as?fg)rglgpglpg][&%re aircraft

rec I've comman and
parts }fmnt a softvars afdimenenocatodl émanombband eleejrohiceatisttibution system is

. connected fromthe ground ne and physi cal |
depiclgslBerteo darics il Bh AN ORALE epdelh TRy Samale, the
proce?:ggflﬂl‘éy Ke u‘ﬁblewérﬁedi a¢ aldofvard Raisehbres ?od‘[‘aédﬁhe&ba%are

connects to the aircraft network and transfers
maintsoanemta®| 8400 imFigyerisk “élnel pearaseigyginsoby ﬁeta@hbga}r@nnectlon to

ectr ni.c di Lbution ste execut on a
the ot el diforts, Ssbntin ety pBThF Ehta e HinBefilid'system
(operél’dldrwmm) Addi tionally, the softvvare mai nt enance t ool
| ows for an operator to create conmmands
i ﬁb@ﬁ%td%}elfmlﬁﬁﬁwf@tmfkﬁ 80 MaNchi§ RieepHiie dne ggeymand queue

(operéfgérfzégfe)eslfg Eﬁg %)% el\ébﬁf?' & Epﬁéggto%téﬁlﬁggwgﬁgheer the aircraft

nalntenance ware maln

is curterdly upligkingrodta deserbtian 7404).t Miate aircraft is hos covembneplinking data,
to receive software aircraft parts from other sources
the procaas senghadenyentde e Pnheare\eleeranis d!a%rﬂ}i’lit@&‘tﬁyéltﬁm to uplink the

crate Qgﬁf%\?ﬁl B Eh l‘ecall%réft gapﬁ{bgefbtéﬁsfﬁ@ rBE@ésetWen obtains

vant ageous e odi ment prOVI ut er

the statysl cefrthatl.@dnln(amﬂmdtloramaiihtﬂa;e status Umy[hﬁ euspkalryeg rofna user
interthig. shgh 25 VHRERNTIAD i guref: Steration o0 SPrfieafiufi winking of

the craiid B&stiduesused for transferring information with the

aircraft. A connection is established between an o
oﬁﬁeauﬂllréqlr@ccpr@nlate@uasdeﬁenrmna@nnsym@m axtcwbethgr ithe eplinking of

the cr3fd @pﬁ‘ he, @%%Pe[}%ﬁfr%ﬁrpgé?t rﬁé(é@%%aﬂ%é%ggﬂ ééﬁr%&gn F240f "1t the

uplinKig§ af 8@ drateawes BUBEeglIVKcoMmangaableds @paawd (@@bramn 7412).
such as a software nmai ntenance tool or a proxy serve

The tabjg| indhese Axamplase iea EQRWDHRRAS table, ﬁ@@bﬁs@mr@aads table 5500 in
[
Figu§ S <Phe bRces ORI ORS00 St et pationa
comntadseard pfreserﬁxed:hue qoeu@fortmecenfdumgar d el ect ronic
d tion systemis jdegtified. This. i fi
g‘ﬁ??ar?gereé“?% &ein 99%36%251@ 'gﬁ@cﬁ'ﬁt’]ﬁ\?ﬂ t&‘ OgtMﬁr%ﬁ“rcraﬂ
part Wﬁ&@tfoﬁ@é@fb[‘%n%r&ﬁ@'é@ﬂeﬁé?é@%k?&étioﬁ?“6) and the process returns
to operation 7402 as described above. With reference again to operation 7404, if the
aircraft is uplinking data, a null value is returned (operation 7414), with the process

terminating thereafter.
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transaction identifier is assigned to the command. A
status of the transaction associated with the command
w0 20000825981 ned on the onboard el ectroni c di st rP@IUSING/ 084839

system and on the on ground conponent using the

t saction identifier. plink i nitiate t he

oS Eierenge rPBhoclgits 7Bpa Muihep <l dhf pioEse tetksening
downfK 84@fis depidted f é&ﬁﬁ‘déﬁf& with ahlvanbRidliselrBsddiRfEnt. The

di stribution systemfromthe on ground conponent to
procegeiilfustnatachie kigurels mag bstimplementtedhn @ datassefteare maintenance

tool. U sor e BB G A0 P riale 52707 e

aTI'hérp%éeSsSn Figued B8 biegirzasorede #ichlh f@m the onboard electronic
advant agﬁeous enbodi nent. Onboard ectroni

distriqytion systam & refjigye mpaste dw@wkéﬁfﬁn%amn aﬁo%b%gfetﬁrmmatlon
is maﬁ{e%@ttB%Hth%J ﬁ%rdqﬁ'fﬂ%l'&g‘wrﬁ%ﬂfﬁéﬂss%ﬁgln@a r?%\k/tgaz?flg downlinks table

ectronic str ion system
(operatmsrc?ﬁﬂz PEtis pHHraigIemmhnk eqi;dalnmwse aﬂébllen stclyas gfoB example,

partial vl aih S0 i HfenE ot raa el o MgV H82: Fobfound in the
table 3AERROGIsSeberL %dcaqno%tahracraéﬁme@@twe BbRAMASHiBYrom the

systemin an aircraft network board el ectronic
onbogfidstlectranic distriyioensysa0 (oser@hoeiéﬂﬁl)e of onboard

el.ectroni,c dist.ributi ons m in Eiqure 1. Mass

S NBRL G BrinBlion i el AR oMb &F afudfh itk Srbiag T RFesent o
store &@d6®@nlnk i Be(ésel%@lﬁ”ﬁmi) S If@fuﬁldﬁéﬁttspﬁﬁeaél pﬁalsfeﬁt ah& downlink file

data processing system such as aircraft data

is crepte@d@sasdIrﬁ@ctgwﬁ%IWidawnhn@\ r ancatfile)bandeeton to tf@]onboard

7 r d t
tecy B RA9IBETHREEAL p OB AN P50 M ARERENEN stores o dounin
data ihtuthe dowrdlinkrfie jh ther ‘dewndipks\l daéctory @peratiaf 75\190)
mai nt enance tool, such as rox& server app|ication

é\(ﬁ?t?ﬁﬁmﬁﬁtﬁﬁ i BENSPade £ R M rpesiomednk dilg weg gyceessfully
stored| ch%;r fiok g‘lf‘ S mﬁ%%@é\a%é&‘%&gg’f;@ggfﬁm@@é process

ectrom c distribution system
adds thectiamglnk filé do heet downhMacbaE@Gibl&e(obBMm 1) r él'fnis table

608,  d link file, 7610 d st
may 558 T8 Suish SRnfan ke, dASEINKG e SHtefgid5; The process
then QFHHA8S ﬂw@b&ﬁh!‘rﬂ@hlés @Ieﬁ fd SHEW i RYRITRE o 8tion VSHGPSﬁhls view is

exanpl es, round ngonent 7604 may send conmand
a view,gouchtas @qmwalm iles ¥y 5908 agipsesenied inwindoyy 6807 gobigure 63.

X BB e iRl 4 Myt o B oA 5T Baay cowniink fle

(operaliGin3ot8). dﬂtm:ﬁdatb&s nf)DWﬁtt@m@d) 8, pattiallddwritihkdile,@he process
downl i nk of dat a. link includes sendi ng sof twar e
e

terminates, Sithenydse. tize@@rt«ai jnk deeqre de thmpartigl dewnlnks tghle is

dotot gt FARTAGP 7520 WY lc PYochRe I ATRa R loR ey Tlp Fise, the

partial Hewstirk file |9ton1pﬂ£tddfvﬁilttﬂdﬂetres1r @‘rthadav\mhskldatmanmtlm mexd1t|f|cation
of thegiasbey et 0% 14 BoLATGo" SPEHEM 7600 | 1 those exarml es.
fg\ﬁrg%f%r%ége 'a?aﬁ?@éer%ﬁoﬁ‘?@qgr 7t §16Hhgf &Il Y B bBt foPhe
downlink file was not successful, the process receives a call from the onboard electronic
distribution system to store a partial downlink file (operation 7522). In this case, the
onboard electronic distribution system may have interrupted the downlinking data for a

number of different reasons. For example, the amount of bandwidth available is
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ground conponent 7604 to provide the status of a

particul ar transaction being perfornmed through the
wez@ensisen of a command, such as conmand 7606. PATIUS2008/084839

status is associated with a particular conmand or

insutfigreti i pwlink d6Gban By iteOBRR oG elbar e Bratses dipn creates a
recordirtHe [S’éﬂlépdb\ﬁr)(lﬁﬂ(%rﬁa@@é)sef RIS PO 53Y) (R/fth\'hﬁé 9rocess

aircraft parts 7614 in nmass storage 7602. Downlink
terminating theepfieay be a downlink file from downlink files

ol IfelER Rt Bl i 7808 e e TbeCk 1 B 8cRPir the

downllrﬁlf filematiulins rétuatedca® thednbdardéRctrohiatdistribofion B%tbﬁﬂto indicate
618 may indicate that a particular software aircra

that Irp%ﬂcwsdl%éma%@c%gw fpytfset dowsfinki 4aia ﬁoa@ialtlwaﬂé% " with
t
eterdeb ko Ul R, T T LOVAAETAR)Zpr e paria

downlimlediabte, dfie prcxxefsswanmsapamaaﬁbwphmk filerioformasion $¢ theageboard
I aceab e t hat software

electréﬁiggqigtrrli)awgq :_sil tfngj(ﬁgéﬁnj@l%y e 5)n includes a startlng
point %P6ﬁ§t§t5tf)‘§eh}d tH@'réﬁKﬁqh@Ho%ﬁﬁ’I@HQtaeﬁo?ﬂﬁé Q&h/ﬁllnk file. The process

di stribution systen17 and stored wthin nass
then moea@@twematumdﬁﬂomadegcrlbsdab@sel nf or rratl on 7618

T S8 sonte"s Bl enpes LalidEscbihin figsa difercl Bivahtageous
emboRfthénta!prédass iaRladfitichaMddtile for trandehn @ setiware sit@bfParts from
i nformation 7618 provides the status of what

a libranyfte pReaiichalt dptenprecassing isgtem.| @ W\@ld}ffwaa@t adxéaﬂtageous

embotdfrﬁﬁﬁtg] ¢h esdof v@ﬁ'e élﬂ élﬂa%’ceggblr}fﬁ% ﬁlg?& e?ﬁw%? H)Sth% OJ H?QW ortoa

orna IOﬂ een groun

proxycssparspplicd tdit oﬁmygn’@end setwbik tdaeotive k:ohhﬁammm isbfiware
information for downlink file 7610 at a | ater point in

aircraftiRagtsy the aeftware Banteranrasdoehiay dhen Rediscanngstess from the
grou n@%{/vgﬂl‘aﬁd bR gl@é@amg(}ea rtﬁ 'érlg?] eRﬁ‘PI%P %Bﬁné&fo%rtt)aacrﬁa ifG9R network.

provides an' | ter ce wt r conponents to on
At thig famatidn chepwitarare Tédintenance hod coangets, todhe girorafidnetwork and
trans%?gggf"?\ggrfesqz&%gﬂ 5,‘%%@%%{1: %{Jrﬁrrglgﬂaﬁgo beI gl?]t?(rbqrg%il ftlroen(?c \cqﬂslirq)ution
syste FOSRAVERE Dl £ dBIOModBs 16§ 8§StehP o tRe blrbiEil rstweRPPahE aircraft.
el ectronic distribution SyStemthat may have a

di f f er Additignathvdlae spBwaesatedntgharnce ieiobahews &or ar operator to

creat g BRR BRI o EAETRARy el |E R BB gl Mhertaces

presehtethsy elew obrapoBéntsnin thd Sofondeandinedaioeodbk The software
di stribution system 7600. |f adifferent onboard

maintengaees kel als I@@lpﬂsmaihre@tbﬁémlqvg thigsoBRenenhia receiviggioftware

aurcra‘ftjdﬂ?& 5}%1 FébLPrEe éﬂg@?ugh@??%@tor}h&%ggﬁgf ngﬂ%atlon.

ground conpon@nboaﬁd;EtecteamthnsﬂhhahoacSytstane
c nts in the ground network not. have to
ﬁggé@‘gere%?d %#%’S %H‘H@S'”l%ﬁ%@%&rﬁr@lﬂet%P%mguiﬂrm'eme”ted
théc?r ardtpB! ASRELRPuR Rh bY&R FBH tRIrRAGHIRE ihBRhafth with

me éﬁj{ rw re nodi ngat %ﬁ% tobbe able to congrln cat g Wi an
alrcram tlh one advantageous embodiment, a computer implemented method is used
for transferring information with the aircraft. A connection is established between an
onboard electronic distribution system executing in an aircraft data processing system in

the aircraft and an on ground component.
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an onboard el ectronic distribution system Turning now

to Figure 77, a nessage flow diagramillustrating
wore@eagps9t | ow used to poll for a command i s deptTYUSZH0$/084839

accordance with an advant ageous enbodinent. In this

exanpl e, the conponents involved .in this nessage flo

a1 BB YPUOf GoRHRDERE MY Raderaldt o qrwheFsiwoin a Schware
applicHtioH NSuGPHP anRIMvald AainRndne8 bes o aed)r%S‘(? sBRJeF application in these

di stribution system 7704. In this exanple, onboard

examplesctlndaspontiestord aauieshfos pseammand4rqso ithe oabogfidaglectronic

aisrit SRR by PR R st R e Lok RRRET By the

onbo&draIBEEori€ disdstiution $y3terhasl Ribntifle®o Mars identifesd es@mMaAA0s sent to
(message 12.) This command is used by on ground

the oralzﬂﬁs@@i@ﬁtrqwﬁ eistridion aystans froge His @rygwwgmgp@wt- ey

transé’&io'nqaéﬁﬂ%r'i{gg?iapé’a‘}’o é’%n%%'.'ca“ on or a software

mal nt enance or onboa ectronic distribution
shsdtetus Of Gde transadponsseciated oithethd commapdisnaintdioed on the
| e i? returned to on Lg]round conponent

crated caommmand f i
onboqﬁ@g%mg Q{fér%’gbqn e ?rﬂ_@é‘@ X HrpPregro dp‘fQFRQO \H§ng the
trans &Rl 88&HRR. 6T Witk 8 iM@AtRH By the Withoddd @I_e‘éﬂ'bﬁ%rﬁﬁgt'ribution system.

resource locator, to a crated file containing t
A sofiyarawmirgrafipan isatheof sand t@ theadpmyeard mtecttandd distritatiaotayatem from

the off GRTBRF carh@idnt'S pefol I ublok I8 Stador in FpRSETN Stored.
| Mdirfiag Abwi td Fighiks M6 Ja digiBsssiawniponehie used W frefsfer information
command is then sent to onboard el ectronic

with e gifqratsis depictpsineascorincenids ag@dvantagepss gntpodiment. Onboard
electrgh %@%@%ﬁ%‘q%i&éghﬁmﬁ % a 8%&%%7&4&{18%{%%4}8 Qa,x%ftpoch?é distribution
ge .

recel In ne

systefiysnchaspvohrd Elegtroricidstributies spstent 3 tOvVindssftware aircraft part
illustrati ng% the sendi ng of status information is
managgp1ekt eaParatyg 880 faftiINgi 3-h an advant ageous

. _ ( | oS
?Fﬁ% %%ahd&eié?hﬁle%ﬁ%r@ eI@&FH’rﬁ@@&Er?bdtfbn#}%&éTﬁZ@@@%nd mass

de on ground conponent I nterface
storagg 6602 aco npopenenid10@atedmoh amboaradt ddte processing system in an

: i striutiopn system 7704. board el e ni c
airoraf iR, BRoS L R orHe syt Se i AA0Y s gy gl of omboare
electrbAic JigkibQten SPSEAT 186 P rBF1QCIﬂ§§§§thégé 7602 id¥n example of
onboard el ectronic distribution system 7704. Thi s

storage devise i148dn frdguren1 ndeba couponents arexearbpean aiferaft data

proce§hbiFefim Sk ALl GoBid8 RioedtSine Hiafm B Rt aptwork 101
s Qint gouad icofriponeht 604 @bl groehe ComiptrendirméifadaI 7606 are

system 7704 sends the status to on ground conponent
examplegof Gosrangats hat maphbe faingt ins POXY Sieayar@Rplication or a software

i 85450 BRRSH 2k LN SATRORRk 8L L e
maintphaces ke 5400 an Pigure 51 hetheap pkanglés)onayroand ebmpanent 7604
and orr]%iorg;de (nggtcrgnitcod(i)sltrii)Sti(gnhg?s@ter%xfaém)I r%séy exchange information. Command
7607, software aircraft part 7608, downlink file 7610 and status 7612 are examples of
information that may be transferred with onboard electronic distribution system 7600.

In these examples, on ground component 7604 may send command 7607 to
onboard electronic distribution system 7600. Onboard electronic distribution system

7600 may execute this command to perform a transaction. This transaction may be, for
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Two phases are present for downlinking data. Figure 79
illustrates a first phase in which a request for

welownbs2skt ng data is made and Figure 80 depi ct BCEUS2008/084839
second phase in which the data is downlinked. Wth

oxamhfl SHERERT LA 18 RIRR B0 SR B arcran
part TG’OBHO?Uhb@gydiéfe@%ﬁiésd|§ﬁBG%ﬁr§%tememA%Qﬂ\ﬁ1I'ﬁk%ludles sending
Figure 79 shows the first phase in downlinking data.

a downlink fikes €6 E tmph @sourrl gemponentsiffids t he request to

¢ AURlRNEN T8 st of B Alte R 2Bpedeidtsds Hdiflead pugpth on

grou rfd%d?h@@ﬁeﬁwta@oh&!r@/\ohﬂdhrﬁ kil ot Bis@ibuliba e stne 7600 it Wese
ses. In case 7902, a request to downlink information

examp§8na%ratu/ﬁ 161 2issant byiongeard eletrasicilistEbyiiompysem ¢600 to on
grou nﬁaéggg&%t 790498 lpﬁo@ﬁ@%é QLHU%S ?fl’ ?gﬁkt@ﬂﬁérQ% Q?ﬁfbéll?@f

a request ownl nessage
perfomesds dgeudh lhe thecutiogud s corasnane, sedhuas donfmarad 26@6.e This status is
to store the downlink file. In response,

assOGRIEA LB RBTIIAT CPITPBE AL SRSARRATLLY U BSOBTTRG dentifier
"‘@%ft%f'e irBaft paH 7608 dy e 56XAbDribdaRd @ﬁe%ﬂbnfc%@tﬁbutlon system

ground conponent I nterface 7700 (nmessage V.
7600 farsyiorage, wigh sgfitwarecaiceafi paetst7 61dtis rmmst@m E@Oﬂjs Dawnlink file

7610 ) 525 B Tl e PAOMaBh B Vb1 B R348 7l

I SEMAS info@NAtidMN76FS ArRgehe/Stor&d IiEhess @fbragé F68R&ind includes status
identifier and a downlink identifier. This informtion

informagiags stclhps statys 6d. Satsrisiormatioe 7648 anay balicase that a particular
SOftW?I%t %laﬁ%amégt? %rfs@@J ts%ﬂhl%%?g\dléh'vﬂ&ﬁ sl)ﬁwlalS er&%ﬁﬁfaﬁs 7614 in

I's "particu groun

massistbragt 69127 Blatustinformation 7161 8\allows fbﬂthmmmaound)f the loading of a
conmponent 7702 indicating that a partial downlink file

software giFirall PESIFMBASS plerade,; (8d4 entorline .r@ma%%z!% 4gi once that

o8 BTG e RO RRPSSDESFIAR AR By onor

electrdhie mstslbagm Bylstaeszﬁiy)samt stared withjju estsstsbordigariG02k t he
ese ex

f L
e G0el el P BlTad PR TAOHEN WAt re e S paipk fle, such
as doSPHER filsS7TEMPhhaBEER sgﬂcéﬁs%ﬂﬂ/ddcﬁ/@rﬂﬁﬂk@@ ntif 4 Bbﬂfaﬂ A6RANAK of
returns a location to downlink the file to on ground

downliinfilend#0 qoaups, (sielsis dgfernustion |7618\@r@\pd@%thesstam ofamnaf,

nfore R ik B 769580} BelFAERRRNE A8 BB MBigtgining o

statu§bﬁl¢c§w<mllc§h AfcrhidtibutHaarbearsdewmihked tbrmsgr@gad‘é@}npomnts 7604
§@gels either an indication that is an ok ¥to ]
may tpﬁ BeR@E P dovAlinknikierrgmaining dfprmaptien farowndigl dilg 71616 at a later point

n imESaRl PRI, Sl ARSI L TERRS |
péntgrolind cbnip@nfent irde rdaoen ¥ 6 0k pfO\Aldzes( are frgadaceMd)th dthner
components to on ground component 7604. In this manner, on ground component
7604 may be interchangeable or modified with other versions or configurations of on
ground components to provide access to a particular onboard electronic distribution
system that may have a different protocol for exchanging information or processing
commands. In these examples, on ground component 7604 contains the processes

needed to transfer information with onboard electronic distribution system 7600. If a
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response, on ground conmponent 7702 nakes a request to
determ ne whether a partial downlinked file is already
w@e@emesnsot or the requested downlink (message VBJT/US2008/084839
response to receiving this nessage, on ground
n erfa 0 returns a docunent con
differgBPRREh elsch B i iEwbUon g HaR RamIOHETATS. % 8! Fopatble wit
on gréGhPBo@peHEst TEUBPEN 8Runt! €5mpORSR B4y b'e%tﬂiéﬁﬁﬁed with
exanpl es, the docunent is an extensible markup
anomﬁaﬁg&ﬁg@nqE@Emodeﬁhnent and reference may be a p0|nter

s Sl Snel BSMARSorBRE ke HisloPERETEREN o hBFhave to be

chandef. UF egkaroplegbhien dofpamentniitlin Gpspdenariappliomich 48d a
the request to downlink a partjal downlink file to

Softweweor@arrﬂeréaira,f& toghdle ngl EaquieunPeicaaissia b;ezeale(tﬁ@@gag@mcate with
an on}%%?d eIEEﬁ'oﬁ%sbr?é{ﬂﬁﬁtloﬁ Q)éi’t@h? exanpl e, includes an

cation tha to proceed with the
dib'wmmg]howrtd Figupd 7€eca niassage ro"v'\h@lagfa‘mdtustrﬁang inessage flow
[ i nk e the mnllnkln at a

in the do fi
used g fPrﬁ hrrmapgis dSPfcé%i Iny ACGORdaGE Wil af‘r eous
embo@lﬁﬁ‘@ﬁt‘ NK thigfXap@sié, C’tﬂe%o‘rﬁ&ﬁﬁén’l@ﬁﬁb%@ if %lstrﬂé‘séiag] Wilowkre on

l'e. "Turning now to Figure 80, a nessage i agram
grourfdocrordmwﬂntrﬁQIG@) ldmr@cesﬂdl@ppctgasdum campondahléozmetﬂd enboard

euse As with Figure 79, this
eleCtr8BWrFF§tHE 9%(%% zg(ﬂ]des two cases, case 8000 and
Cﬁﬁﬁl@@%ﬂp@@ﬁb@@t@%lé@ﬁ@h&@%tﬂ%ﬁ SJ6tée Tasplistdh dund

partial downlinks and phase 8002 invol ves downli nki ng
compgaeat W%f%mqrannaad\xmeiswge T M gﬁﬁp@nw to baikg paled, on ground

compoh{e 110 &%rl]c}eé?g \%%??&nh{bnm ggﬁgt tIBI us %ungomm%rftﬁwtfaﬁace 7700

e case rates t case

(messdyecT2.a Tais coalmakeiMy used by be greual edbinpbhentantdrfagedy00 to
round component . In case 8000, the nmessage fl ow
ident e@‘?rﬂg‘a\ﬂﬂﬁﬁh%}rfﬁéélbé lagaded i AiRFOxy §?rrVPbaPP%Wt'§Vsqré’n$0ﬂW3re

und
mam%ﬁgrrﬁ%%?r@k@%{wﬁiggggg%(gl%lb&bgrgun Zg?rgonent 7704
nmakespanse,ca esmmanddava poimiert thea €riated Eommartukefilemboeuched to on
electron| tributio ystem 7704 t round
grourElSHBRGTRT 7102, (e3s0ss da1 1 EEsb EppPleStn Brefaengy applcation
returris® pohesr, uét b§ aSifigerdal ﬁ@%bhro@lo@ét‘@?rto%ié:r%?é& file containing the
downl i nk’ i nformation. On ground conponent interface

comnrarel Withua seftwanegspitereance toal, @ﬁ@)aﬂt@abmmﬁmlt%ﬁos returned in

messyfE 3 1Ea e metbotatebF Bl hh YRRER e piper indicator is

returrd@Vinirmedsdgel F3.CTne hetudmyntomiserhd i@nhg eelmotowmm etectromc
7702 wites the information into a file and return

dlstrlbté@ﬁc%t@m d 78AdBwsgage dd r Sbeard slectrpnic dstrigyter ﬁvstem 7704
may t%g% makes a fr equesgﬁ%&@wﬁdor&%w%%é)hﬂees(r\?? [ g‘?‘:p% ace

7TOMhing newabeFigtee 78] & nfassagadiewdiagram illustrating the sending of
status information is depicted in accordance with an advantageous embodiment. In this
example, components in the message flow include on ground component interface
7700, on ground component 7702, and onboard electronic distribution system 7704.
Onboard electronic distribution system 7702 provides status information for various

operations and processes executed by onboard electronic distribution system 7704.
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Next, in case 8002, onboard electronic distribution

system 7704 downlinks a file to on ground conponent
wQo7®20§25e5sage W) . Thereafter, on ground conpPCENS2008/084839

7702 requests the partial downlink file fromon ground

This S3TRINENmaliEh fidvaRftPelor STBRHS 1h Stys b eraseHa Aircraft part

that hEZQJ%e'ﬁB/u&lﬂkS&l OBt £RERP BEBwHINKEN S a5/ A P ek BBSSAS tformation.
W3) . his tinme, on ground conponent 7702 writes

i @m@pﬁred el@ﬁtromcomtneuhm systencoif serds the sialvsitp o ground

compphtf, Tfs e sl Gul 7985 Rt &GI8 BY PhYppd bSmponent 7702

to on gxaUTl €ompbeeritunteeface (7700t (Medsaye UIR)i MHidstatid mfdrﬁ]atlon may
identified in the response. Thereafter on ground

then ke RisiesRed Py GuProxn gsrveradplieation o dROHWaEadE AR iool in these
exambliser face 7700 to store the downlinked file (message
. In response to this nessage, on ground conponent
I iver greese s ard @resant sorod@vilinkirig datawFidure Thidlustrdtes a first phase

. st em of round c onent. The_grou onponent
in whithis guast far oG RERo A GG A KiHve A (Pt 6rskond phase
in wh%hstﬁetd‘é(?é B Mrﬂﬁﬂ%@@n%ﬁtht Rfdren¥¥ hBw B BGERE 79 nQW]éé%age flow

Figure 8 1, a diagramillustrating mesSage flo
diagrameoffa leguist tordowrpinktdada lis/defeicieddn a¢cosianlep|thfean advantageous

ccorda wi t h an_advant age nbodi nent. . In this . .
embol iR o TGnarete e ST shRREMERL pbelsimiguninking
data. daWhEsd kgamplds! Pigifrie T shd\os (R rediant iodowsifHked®a. iThe second

whi ch the connection fails or stops (nmessage X 1) . In
phase issfopasieally transiitiieg diowndinksiate asfdassabed math regpgetdarfdgure 80
wFonponent 7702 sends a request to on ground conponent
I'nterface 7700 to store the partial downlink file

( rethésgean(le, phas¢ esphiasawbaaseseinveasg 1902 arrequestto downlink
t he artlal downlink file is stored in a file system

infornigHiastis GPasmuTE shiaHEHIOWRink belbe SYRWRRIEThi s 1116
SHPLELE 7500 R boRfRbRL iR Ko Sj4em PRI L6RdS gedliest to

a sof twar e ‘'mal nt enance urning now to |gure
downbnkre disafeesdags A1 hgnarresstdgmsw ahenggaestupédy bk refusedsisno space

s PregapOa digin e UTHRRILE | § ISSPPRRSRY 910U prIRIent 7302 sends a
requéshﬁﬁ&et@‘tﬂl’f@ \ﬁﬁethlel“ aﬁfiﬁﬁﬁ mlnk'reé@rﬁ@tﬁr@éerﬁl?@ Bh OdrB@nd

file to be g&lne rv(guested and in phase 8
compphentf infesface mﬁnse&ﬁ@ge d.InIrgspastsie. pRagegnd gpmponent interface

7700 S RXBAURER bl A BB BT YRR TER oy to send to

messbge Woimessaigel 2). OtHierequiesPsetein sndgsage [VDKILRIRE T airplane
plication or software naintenance tool. As depicte
'dent'fjﬁ'b@%i a devadipk dderdifigr.s 1 hisgofarewatian ds Bsed b #narabad gomponent
mterf%@e????fne(fs g%%ﬁﬁwfg\ﬁh%tlﬁ%r ﬁglééﬂéieo‘?{v%rﬁlpggie wrﬁs?# fof ﬂilé particular
downlidgfilest, on ground conponent 7702 sends a caII to
tain t rt|c | ar _sof e aircraf ar t

E’é‘tﬂf&uﬁgﬁﬁ n W@F@%&z%%“(ﬂ%gagég‘vﬁ)to oI”nE?JIrounOI

compbRERCPER2 inBidaihg that a partial downlink file is not present for the requested

downlink (message V3). In response, on ground component 7702 makes a request to

belo

downlink the downlink file (message V4). The message in message V4 is a request to
downlink the entire file, in these examples. In these examples, t message includes

information about the file size. If space is available, on ground component interface
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call, an identification of the software aircraft part
is returned if the software aircraft part is present

W@ emgpsaye2 Y3). |f the part is not present, a neXCT/USZ0R/€84839
is returned in these exanples. In response to

7700 ?%ﬁ%%éfﬂf@tﬁhi T BERHiER i fieth Sy oliPIROE Rineff 1902 (mRssage
ﬁ)h%t SHHcE84vamas 28 Aul dhluel i8 reltRsel B2Péssaqdyar d

el ectronic distribution system 7704 requests the
s bf (esRPBSS. ot gegfundeanipgnent 408 reByns priespapasnioconhpard

electrpg(%edégf{rgg é@sz%t m& grp%?%eto\vgg fﬁg&@%es ! eég %ﬁnﬁr an indication

that |s:9m@aayem pidtieedfdovnlinkPY dredsniatoibk. re§uestr ound
nponent interface 7700 returns the resource if i

a{rhW%T%O% ireibedijet phgse. pnbears electhenie distdbyfian system 7704
makeB A28k o il L e e LRk B QUKL v,

responeef d)tegmtbmjamcﬂnpbreentﬂdmzcmdksst airbguesino sigtdranimé WMther a partial
_mes e If the software alr raft part is
downlifed G e ATEAGAPERSORE e Eoqusaing, danniill IS asay Bl

F|r9+€s§oﬁ§e t@rétchih@Mis hekshpat bﬁ%ré@%ﬁ@&ﬁpéhé&w ihf2ridte 7900
rocess i s depicted i'n acCordance wth an

returmdncugeoheorﬁamw mﬂerenqe bmrsemmpartlaﬂwdomaele@i file to on

arour b 708 (%5508 Pl bl Saiaes R AR Lr R an

extendiplé Markiip @@QEE@@XML@Idb@Uﬁfeht BAd trei@?éhd@mﬁb&ﬁ% Boer or
the uplink o artial software aircraft part is

universgl fesavsee lopater (Batl)idaipengdinari e partigulebmoplgmentation.

a}/\?rﬁrﬁfh‘e BRIEnEB Y n%‘?urﬂ?@f 8l gf&hr{dz cé Br‘?é(ﬁtoi%gtéei%ifaefesponse to

ware alrcra was 1 n errupte

the repjo@sttoSdiinlinkrd particl deﬁﬁﬂilOﬂleCtodJr‘@bBl’dJébbﬂﬁnIS}(ﬁsttﬁb’utlon system
7704 sends _an_uplink request to on ground conponent

7704 fpg9sage, Vi) s Tas psRanser Mahiseyamable; shidasi afsingication that it is
okay Ejr)%'tr%\e\%él gﬂfﬂtﬁ@%&wrﬁiﬁktaddnaﬁge Qlift8 lseOrThy éﬁéet kfgrﬁvhere in

e part sh upli nked (nessage
the downlirksfide tise downtiekieg wif dgta shiculd stpre st hismffsgt isudentified from the
2 requests

nent. 77 he, so r ircraft part
down KL 8y g BRI SHTBR AT -ace 7706
”FUHTﬁ? nbﬂlecoqqéhV@BG é"rﬁé‘sfs@fgb fRW diabfarh K& Whlinking data is
presen herwi se, a null value is returned é]rressage

depicieg)) in amor@ﬂ@@n@éﬂ 26 ad¥aeiagieays entasiihenir As alithdrigure 79, this

downﬁrﬂéf) og%gﬁ gﬁﬁ;}:&;qu %ﬁo@%%t &g%%ggpp %M;c%is%rq&s ROESE8000 involves

downﬁMﬂh@ abteewith riohsarpalrddvenlinks aeldf stefseB002 iavbdliveg dedinlihking data
(message ZA). Next, in phase 8302, onboard el ectronic

with nsﬁr@,alrdoamlmbﬁ sy Eiguire 790425 4880 {lustratessibrtaasedn which a partial
down% &r@ a@’?@%‘ﬁ’ Ié]%a§é %G}%MS?% easgﬁswters)(%t%ﬁgh ?\éhsléoﬂl]??éﬁ?aﬁ downlink
file is raea'mme@nttberomx:@nundg:oh’rpmenequest (message Z6).

In case 8000, the message flow begins with onboard electronic distribution
system 7704 downlinking the downlink file to on ground component 7702 (message
W1). On ground component 7704 makes a request to downlink the file from the
onboard electronic distribution system 7704 to on ground component interface 7700
(message W2). This message includes a file size as well as other suitable downlink

information.
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In response to receiving the request, on ground

conponent interface 7700 returns the software aircraft
w@2000/08259 nul |l value if the part is unavail abP@&I/US20081084839

ground conmponent 7702 (nessage Z7). Responsive to

cei ving the respons oynd conponent
D O oroulf comRdRE T S B T Fellihsr S asgnie td pgrgund
compdhaht 7702 Gﬁeéh’ag‘ef\fv%?t A slantirtiupsed MRpacsss éﬁ%vall'af)let t'%bedownllnk

part is unavailable, an error is returned to onboard
the dewelinicfiai ¢f thiestowmiok |fldmcerybe@mv\m014ed Tanr giavgdreampenent 7702

wntee @%ﬂég) r%ééaﬁl &B%V\ﬁlg %Euraﬂs %r%%ﬁgi%é/g Wﬁg&%ﬁ@@&&% a

distritaioadiydRsTh 776h6(mys@eg§ W4). | isdreafied onrgrblugd compbneBy 7702
be inmplenented in an onboard el ectronic distribution

makegasiesitesKiad aeunkearrRPRand Mtedace 7408t skaue it fileyErespage
W5) 7600 in Figure 76. In this exanple, the uplink data is
“for a software aircraft part. The process begins by
r Bleat, \m ngs@BOOEI d)rlﬂoardm‘m:rhmbnic)dlsmhumbn sysizin ®@04 downlinks a file
aircr art tion 8 ermnation is
to on GEpN %OWEOW{& S@SPﬁ&g% Tg?rﬁé&tﬁf torb%rPH”HanmPO”e”t 7702
reque%'t§ %d&arﬁﬁledbmrﬁk' fie Fontieh ighs@t &&ngbﬁéhnﬁt%%)nobf message
he software aircraft part has not been partially
W7). Upltmlslee(amme rtbquidssis returnaddo o gregrd vempbeeeb'f't%bye on ground
aircra ar operatio 404). The process then
comppReR 'U@%gtfgoﬁ) TE9 ?3@’? re aircraft part
( ppeHigtimen oB416lind BofpoRERl TA02 AfitdsSinfaARitian ihtd the file to
whet her the transnission of the data has st opped
compte&@élvetipwnllra}ﬂtﬂe)andméumsamweﬁ'setp ﬁalgoajﬂcﬁde@mmedlstnbutlon

syste@S’?‘Bﬁ[ rge%slrag%s\ﬂff@? ﬂ{ls S%S}ﬁﬁgev éhec Eﬁ f‘B? B‘?% w?ftten i the file is

identifix@ imthe, responsy. eTrhelr@alften m“agrdmada:ommndnedmmsbnds a request to
ongrcog)l eting the transfer of the software aircraft part.

FomBPRER: INsiacs,’ 7049 sterethe Slawiligked fileresspge W 10).
L%oaf’gﬁg?% this H%S%gw g%dn%n&rhb&lﬁerﬁ% gﬁ%ﬁe t7'790 may store the

el ectronic utlion system an
file wi¢j1inmlnmzlfitecsm¢e‘reruf tmmgrdtmdecctmpmerﬂt é’@agreupécc:bmﬁment may be a
ot.her exa event na)éBEe an rat or

fle st ALpIoNY SBREr ARG LPOR SoR VAo SaPARRE 190k cr af ¢

PRith ffer@nae foi WaFiguigisat § an MQtratidg mB8sage flow when the
transm ssion of data has not opped, the process

file is oatyupartialiyydeliuared isoaeaizg.in (acne ince with aeedvantagepus

embogfnlierin His ettt ibies§ ool LB GRF Vst g downiinks o

file ugheg b rosmeabdpWAlitk sédeeriefihwaiieh 8id corafdctiparaild or stbps éflessage
in a storage device in the aircraft data processi

'Hy@[seﬁn%%ﬁnspaw. rgaeigingnart phtherile, ey argyng, CQW@%Q%F%Q@ sends a
reque%?fédccgrz gp@%ngﬁgerﬂpﬁlﬁ%@tlﬂfe?@% 5{8 gb{éhcﬁ‘eQHégm?t% éi-gtlﬁ]hnk file
(messamepXiBEnin respemnsd toomec8iArd this request, the partial downlink file is stored in
a file system by on ground component interface 7700. This file system may be located
in a proxy server application or a software maintenance tool.

Turning now to Figure 82, a message flow diagram illustrating an uplink process
is depicted in accordance with an advantageous embodiment. Uplinking is performed in
two phases in these examples. In phase 8200, information about the file to be uplinked

is requested and in phase 8202, the file itself is uplinked. In both phases, on ground
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with the process termnating thereafter. In this

exanpl e, the status indicates that the software
wa@eooensidsh2 part has been conpletely received. VPETIUS2008/084839

reference again to (operat| on 8410), if the softvvare

compPpEE! Tz B i Braure S RIbL PigiAtiar abalf the tekource. The
grountt §/sehima@bs! fof @Qﬁn@ﬁé"d’él@eﬂéﬁ?ﬁﬁ@r‘iérﬁ@ irP4 Heoxy dérQer a%pllcatlon or

process then stores the status (operation 8418)
softwaigempinieracet i@ohi nating thereafter. In this

OPRRI Y BRI Rl oS RLEn FP¥ sk 3704 éndg B mgsene

reque%tmg tied Liphak &f & BeftwhrsaiberaftParly(neageecpi Ve despdiise to receiving
|nforrrat|on may be used_at a later point to retransmt

this reqyes, @PagrmUHe Cy%Tﬂﬁ?thﬂﬁ]t 4702 1sendpft Wé'rt@ obtaipthe papigular software
R
alrcraWO[Hth{;(l)?eﬁ | urtd < % %rﬂhas eeﬁggﬁﬁ%%??gé Yt2 enri(recfponse to this

call, anhideptificzdion of ¢loe eettwatdmrmraﬁgmtrt ipoeturoed cﬁfthe Iseftware aircraft part
sof t war e ai &gaft part (operation 8420). The process
is prepRR{MRFSSeE8d3) 0 operati on 8406 to receive data from

t [tghes pEHWE N8t Biers%hﬁfat mﬂﬁ\r/éluehé"reQGﬁfe@tlh Q%@@%m?i&% In response
request may include an identification of the offset or

to receiving thi® message, mmgrcsm‘dtwnpormrrtdﬂ@ﬂtretaa{sﬂhelme;ssegatto onboard

i e A

drPpleaRI820R, anboaiRBRRIrohicYigiibatyR By KBRPTE04 re uests the
enbodi nent. The process illustrated in Fi g{ure

softwage alr@aﬁmn&(@wsSﬁgaﬁf%n6@&@@@8@@@@1@%'“ blSrreﬁue$toﬁn ground

com p%%r&teﬁ Oéf’é ue@&f@@%ﬁ&%r& la?r‘c‘:HfP At frgh'?éﬁ 'gpéﬂﬁéi)@orﬁé%gﬁ?

€ process egl ns

interfaicOTEGD meswmlva dowgroukd boh@ohemelh&trfam 'BHIIDr)eturAs the
determ natjon is made as. to whet her an i ndi catl on is
resoufe Hitye @valpkle tpesproeiXy h Hdhe reroudervs nefiavillale, a null value is

retu rr{e‘?ip %ﬁ(&;‘r@uﬂwcﬁ Fonérflt P2 fﬁ@ht“s%(‘g'dg hd §oft§/5 géaM ﬁ&]a?t?)a?ﬁt'&dthe

ocess sends ownlIn
onboa*dvmea:trmm disdarltﬁtdpmrsysrtem M)neslﬁege Y8&. diethersoiftmatre aircraft part

gaﬂ o whet her  the transm ssion of the downlink
is ”Otxfa‘(ta ﬁsﬁl‘ﬁ”o"ﬂbgﬁof SJEMLPPAn 1006). The transni ssion
MMt @ RoRaeFigareBs, &liddremiflgrdtmg hessadeMiw id Bn uplink

ot her Tnstances, for exanple, the transm ssion may
process dﬁadapl@tetddn@qccwewlﬁbmdwaaha'@ags emilodimeai In this example,

two phiSE RO PR oAGEERMr? bS8 A0 o 40 o phase

8300 r@teqms%t tsomagefat 4 partBhOflinlooCoBbitWHR él@cr%ﬁrpiarﬂmln pase
the transm ssion has stopped, a determ nation

8302,. tber\owt%k g% theopayial seffwaye) aiggraft Rartde rarfrrredat Rispartial uplinking

ofa sBﬁ]% {S{F{:]rafft Jihid ﬁ%ﬁkﬂég&%%rﬂ%cf fkf)La:oré\ggﬁ[E %{nﬁfbr%ﬁ@i&ego%am aircraft

part veeenidtereugedt us of the conpl etion (operation 8510) Wi th
t r termn after. Wth
BhP'F\a gifi%r%hoaﬁda SE’@%O”MCE'%"I“ Ufien ?M%teﬁbﬁ‘% ﬁ?n‘g%?% uplink
requelR® SR Grd&Rcomponent 7702. In this example, the request identifies the
software aircraft part in an offset or start position from which the part should be uplinked
(message Z1). In response to receiving this request, on ground component 7702

requests the software aircraft part (message Z2).
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sent, a status of the transm ssion of the downlink
data is stored (operation 8512). In these exanpl es,

w0 bossAbus may be stored as status informati oPCTEIR08/084839
Fi gure 76. The status in this exanple may identify the

k fil d th ta that wa
O conan et inlsram (2ha fatiuRe'Dhyar B part if the part
is pre@@M‘F" G)ﬂ"'ér\f\llsbea'rﬂﬂl%'lt?é‘ls&eﬁﬁﬁéd Qﬁe@éaéé‘zwome's%nié tEreceiving
has already been sent. h this type of downl i nking,
the sefprarataiwnal§ped, eegoeung @@"qgeaentﬂﬂ(li’d\ﬂmmala rEesponse tlicating that

the starBidfseRs b€ flerd Pkl 85 Tt hpdrbssase
Z4). indication if the on ground conponent f| nds t he

partially downlinked data froma prev
t Nextip §Bass 8343 anhaadd elgtwnicgis Ih%@ﬂ@dé@naweﬂrg@fests the

softw%ﬁ %F&éﬁ?&%% eﬁi%%g}rﬁ?agﬁgetgbgg{og?@négsape%g W‘{;H bfind component

7704 remeasie the respurcr incaspoae basceiSoTg tww mqaesthaéé.sagerl&)
be rec i ved. froiﬂa manuf acturer of the air

SBheepansa o e e M tiash e Rans dorRDsat Iieies 7700
returrisWHle%'@SﬁWa?é laRBraftsrt BEA: nuﬂﬂlaﬂ]é #&H@Réﬂthﬁ&Yall‘éb@ttoeon ground

software aircraft parts for use within its aircraf
compThegie? {3 (reessaged &)t rResporsivigstiorrgeeivingetbeiraspdrse, on ground
compgaggﬁf@ét&%@%%% l?lﬁaﬁl?% sgﬁ\ggrrég%trcia@g)he C{éﬁe S arp point or offset
|dent|f|a@km@§§ﬁ§za)et inGb paf RALAAUlabRY) GnCaHaIUS estupidicddhboard
roduct that pronotes automation of the receipt and
e|eCtrQn§t¢l$‘lﬂbtJtl@hS){)‘ﬁtéﬁégmﬁg digitalized content, conputer

p e R,
PHARARaM Bieiaashs Sk o arbLRt o DeRR) B Bepictea
in acdoe@élmwﬁman@d\ﬁah%gm)ﬂslmﬁbo@hieml Mpe pratessalgstrated in Figure 84
ysical media with a conputer sensible crate that

N e e ) e'%ﬁmm%ﬂ'%r&)ﬁmé@/é&m such as onboard
electrBARASFBOkoh §y%tﬁe AL ICRigu?a 7&‘; IHQIle%rxa tﬁbg.l(gﬂlﬁh data is for

signatures to ects”insi crat
a softevaae aircitagighdrf. t hus in conjunction with a functl on| ng

Prjivate Key |nfrastructure pr .|kdes aut h ntllc

{ The s bagins PEisetatih an ik aStana & pfK & Sonlare aircrat
part (bpéra8ibh 184000 ANRiERRinatYRR RABEES témh@?eﬂhb so’#tvxfﬁé'é‘i}@raft part

i's used for automated processi ngeso tware aircraft

has afsapdy bean periEliiupinked{eperaiorn R482n Ibtheasofevaretaionait part has

not bl LBk 42 SREEp oS M BRL B Wby par

(operaiidrl 84645 Tied proteBeUeITERiceb st @i fd¥ thetsofivasé airatafr gat
is validated for the incom ng crate and the software

(operafior:$496). part . Responsive to the set of signatures
bgi eHﬁ’llnbﬁon L&ﬁah@%@%%&ﬁ?? fhe t?ar#?ﬂg&%ﬁ%f tﬂ—é‘ﬁa a has stopped

con 'ncom n I"ayed
(operaiscm 8408i). S'El‘ieetranﬂnlsEEBpmayISV@ foy aanmreheleeit rebeonml Eadexample,

ked ft i ft t lib
the trégietial T ATaTe Al ST RAE T AG U ERTPISIeS o i BRother bxdmpfe, an

interruption may have occurred without completing the transfer of the software aircraft
part.

The interruption may also occur due to various events. In one event, the
communications link between the onboard electronic distribution system and the on

ground component may have terminated unexpectedly. In another example, the event
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apparatus, the unpacked software aircraft part is
signed again wth an approval signature to forma
WG r@nesks9mpproved software aircraft part. An PCT/US2008/084839
advant ageous enbodi ment is that this second approval
digital signature. also acts.to trapsfer, bailnment fr
may bé,dh SPEIRAEISTEINAING B tEnsiissen PEG selwag acrat paftitom
softwaROmBINhSe% faen- repudi ati on of the consummati on of
the transaction. In an advantageous enbodi nent where

t Héhe g@npinigsionof date hasgrdsiopnast dhe prenssswgiuens to operation

8406 ¢ bl AofgueRiaREnd Biie S \EIBPERE v Sofyar Sirratt part i

compfé {gyperation Banef.t If e softwad girgdft artfieicahlstegtirdsoftware aircraft
.crate wherein signatures for the signed,  approved )
part is sfore ea sfqragadieviegrp theaireiad datgpeerassiicesystem (operation
oy = : : . .
ser2f B Lhar B ENR0Rp sl BB01 L it TRAEM R 7o
| The grgcass thbe relhsvarséatas te tted On gasunchesragenentt(operation 8414)

. stem or, apparatus. |Ip another advantagequs . .
with {88 Bie8sa e RoE G r e P RETE: Hec P LS jagigates that the
SoftwBHOSFSHPArENEY BeAnabpRIGy Sucaleen | tem. A crate

containing a configuration'itemis received to forma

r Both redereocaiagainiodeperationaB841dh), if heeefevare aiccrak patieras not
oo BgffleifbBF R R e e ol PR ARG e gt part s soredn
storage tieviet Nepératioh 1834 65.Nehée procissthen dtores shas@at@|dpération 8418)

the configuration itemis stored. Turning now to

with the greeessdernainating thereaften sinrthisiilésteative sixemmpdel thestatus may

. . i ' ' t .
sert RS RIS BRI BRI g o it s
actualipbage receiVes. This infoemiatioamanhé usadain b, laigupbirdto retransmit the
software aircraft part, mapagenment apparatus 300 in
remaipjng p@rtign of liRysefitware #ijcraiPafte t ool 8600 may be
' WL&H@%\%?.% 'a:fgafht {88 &?ﬁ&?ﬁﬁﬁi,sif Y sahveste! s ?5&%@8 been
w thin software aircraft part nanagenent apparatus 0
partially upligked tle prdamssezquegstie the hesénimporiiemaf iheysafware atireraft part

(oercii 8420 T peies Rl Riicheah dn oS bl E480B RoRR S itz from
the séffvar@airingt BaFfteXRBRkAtioh B8R, thk FdduRRs nﬁ')_{iﬁgclﬁﬁé dP8dentification of

i npl emented in aircraft network 7601 in ure 76 to _
the ofésai@ristarbpaiat fasihe sattwars aijerai parkdatel tbat has petaraideen received.

so00RyBrabd Bt liducidh b aproE R oERaShBihe Bl s
depicctipRRitovd drivierwith ah ed88RthgedLis kenaitlirbBas eTiex praYess illustrated in
illustrate software aircraft part 8602 as_being the

Figuredit ey dedmplenestegtinan arfoard eleginnig distihutiomsygienpesuch as

' ‘G L. LD Ae sOf t war e
Onbo%{d?&c?g%{?m%gﬁm%ﬁgg%%e% 92?832’?%@%8% in Figure 3, in
t Mhe precenyiiarins byserdiagE quastionderglia abivalink filenjoplesation
uration

may take .the formof a docunent, confi. !
8500} rf% éireflﬁifﬂ'r&ﬁ‘\t!orb'? %@‘g%?sé% M’?@@fé‘e’ qmmgmgp&rece\gadetot%d the data
for th8 BBANRAR fiRS@PRrAToR! 8502504 49 InditltiBRdS Peedifed iPséHd/the data, the
8606. Library 8606
process sends the downlink data for the downlink file (operation 8504).
Next, a determination is made as to whether the transmission of the downlink
data has stopped (operation 1006). The transmission may stop because all of the data

has been sent. In other instances, for example, the transmission may stop due to a loss
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may be inplenented using library 1700 in Figure 17.
Thi s processing may include various functions, such as
weh@eksasgz t he integrity and a set of signat ur eBCTS19081084839
crate 8604. The checking of signatures may include
both t.he.si gn ture f% crateb8604 and software
of a coMayRiFRtioNg 1IN ! INgeIFYRHIGN DY BR ARaFICLPR dheypircrgly (I the
transBRSHIBMhBRItE HRY &t ioppear HeeprdbE4s ANtdrrisNERReSbn 8504 to
Crate tool 8600 al so may repackage software aircraft
continyer to SBedownlmkedaigher crate for uploading to library

e et iR A sorpe p femPalort s s ag S Witthdin of the
downhti aataageobiseresbodidrm the donaltiek filkalop8ralidni 8608) Mifr I of the
detailed illustration of crate tool 8600 in Figure 86.

downliplgelate; ks bespeentythalresess sends e staths ©f §yregompletion (operation

' ﬁé}% { hspect 8706, crate 8708,

8510)2’?1’%%#%@8%9?%& er v%trr]gaﬁ%%e 8702 provides a user

I Withr federentemgairuwespdrationp 8668 af all af thet dwinlBk0data Gaatreot been

t ool 87 be.i npl emented in a data processi
sent, aiatuA 0T du RHaSTiRsian of BE Cuigk St k8ISt OReFd 8512). In
these- exansif8s Uh8 sBtld maybé BEtEd BXATRE InfoRh AN 2618 WF’%ﬁlre 76. The

of different functi'ons. For exanple, signature 870
statugrimythisnexampleananicentify thegdowenlinkLfie and dhé amount of data that was
configuration items. This integrity nmay be perforned
by checking a digital signature for the crate and its

CPRisgitbeesd AlsbheaebexReRte Sent REpstign@dwiiiRk fé ¢ which a portion
| ocated i n extensi ble markup | anguage docunents that

of theggawrlipkdilahas miready keed seneny\dth thig tyae ©f sioyiinking noperation
. r . .
2500 SHEL SRR DSk BTIOES TR Bt 0Bl kg o e
With &plastdl dowsiihk Viky, epardtions830208rd pasitiveeindicasiontifitte on ground
docunents, files, and other suitable data. Unpack_ and

CompPH@Wef@TdSSthéé’aéi'fl’@v@OVén'iﬁg‘éFj dade frefrbe é’r%\GPkl%\/H?E_Sré‘i'ﬁséthf {his
indica‘?i%hta?s@méhﬁe%% bﬁééﬁtfdif%*térﬂﬁ%fp'bﬂmté‘ sehdife A of ﬂ?é’&&knv(nk file.

or view those conponents. unpacki ng a crate, unpac
and i nspect 8706 unzi psCRATET®@E software aircraft

rts fromthe crate and plac them.in a sel ecte .
P Bty Bt R MAH 4R TeBRRER)OT FAHOfs SRR Se oege aircraft
parts iRBISa teddivddRofr R hrfan utdttSrap 2 M irGraftRoralope tHind Rty source,
di spl ayed. The inspect portion of this function may "be

depengad ondhalpagicudariswlemeniatispe dturthee ayvairlna alsamaay create

softn PR Pel€ o L bt Ehaal’ The3bPaFs 4P sl using crates

in thecdifiérept a0vdartagemud ainboihéhitsng crates. For exanple, in
mani pul ati ng crates, a user_ nmay organi ze crates, add

. g . , .

t heiffeyapt adantagenHs ebedimasis providapcompyiepEnplemented
et EF s MRS b KSR o ERERS AR o e
receipiiamk:difsﬂri}outialy m']f)oessing digitalizefmtamtnhng:o?rmﬁmélapr@fgram(s) or data in

. rcraft. part r a particular type of aircraft. .
dlglta%og& tﬁ@F @?S@é‘sﬁ)é?gbé‘ rBP‘ét&r-b_Qé‘@cﬁ%%nﬁﬂﬁoHSﬁﬂ?%‘iment includes
the rédM @Ase GEhP pRY4iEASHb NG e8It D HRRGI e dith a computer

sensible crate that facilitates automation. Another advantageous embodiment is the

sent.

application of one or more digital signatures to the objects inside the crate and to the
crate itself, thus in conjunction with a functioning Private Key Infrastructure provides

authentication of the sender, non-repudiation and assurance of integrity.
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configuration itens in crates fromcrate tool 8700 to

a library, such as library 1700 in Figure 17, in these
we@z@apsxs2 Turning now to Figure 88, a nessagePE1/082008/084839

diagramillustrating the processing of a crate is

ted i d th dvant
b aSoRen pOvATSSE AR ST R kR s T B B 688F forautometsg

proce@sﬁb%ﬂﬂfar@éﬁ%?eﬂ?ﬁa&‘sg eflntifcdmPgaFstes Mﬁ&ﬁcér@be an electronic zip
upl dading to a library. In this exanple, the different
file foe mtﬁjmpgmiawm wesigned poforeresiirnjath partds secaives fremugepurce

oursigen Bt baE adidem BRGHRltna od Y Signdis S Y gpo for the

mcorrn@g: @raté%ndﬁh@@bftWaﬁé @tr@ra&&ﬁﬁt Raspdnsive xaiiel sot of slgdeitures being
receive i ncomng crate 8806 from vari ous, sources.

valid, Fﬂaﬁ INCRAHPY Srate i YRPAgKes: atle senenteesf the inereing«gate may be
d'SP'aéJ%_\E’%fgﬁ'? ﬁ%ﬁg%ﬁ%ﬁfgﬁ gg@%sg{c’éhtgra Hl{u%‘ég?) @@Hﬁd the unpacked
softwdnesa:urcraﬂqﬂaulstera hiprerysmtmeoﬁbwajteealmafngpaat maaagement system or
ctlontoo eration, 11 n response to this
appar@é h%HUPaC“cerJa%CHg’? s|al@é@fépa$t§§>ﬁw§da9§fréW'tﬁfa&?&RrP&ﬂ
&gnafd?e%?or%ﬁrs@tr%@)e%ﬁbfd%d's@ftwaT@%lﬁéﬁﬁf pafeRAn SRR gedURe

crate contents and chooses to unpack the crate
emboplupemtas ithat thg)second rapppova digital signatwe mdsa adts tasransfer bailment

crate to 02 vali s the signature L
from RRSPgET Bt iop Qs 2 e koS B ALIER qoa-repugiation of
the cdri@inirbBors ¥eirRMrdRetighi on 14). The signatures in

incomng crate 8806 are signatures generated by the

s Buee adyanteaeoys eMkadimani where theaeeipiant ioh funsiagedr aprsoved

SOftW?I%O r;ﬂgf ftﬁr%gg be a&‘é@%d I hélscr%?eneﬁ' é%patg%ona%lpﬁqﬂg signed,

ware alrcra

remmbnib&mjrxbveldi Bbﬂward aibcraftypaipis sighddial fofrazesighed erdté )wherein
The uyser enters user input to add a part to upl oad

signafyrgsfqri{be sHpeck eaPtvedesaftweie ipgrrafopeit A dhe ﬁ@nedméte are
dlffer%’rﬁefforﬁ ) sé‘tlr @ﬁ@ﬁatﬁfbs‘ﬁﬂ'tﬁé%é&mhp@%}’ THe §|§Hed crate may be sent

oper ati on i response to this user I nptt, crate
to thet recipi8Bdibparynpttise astwagB8iocrbtirpari imaaagemegt system or apparatus.
eration, 1 I.n response t '

d | ] th .
oo S edydda8E0us apedmeritar SR ip pented method is used
for pré@é’s%" R} badtidPal corfiglatfoPtentS0R draRcdMAIRMIgSa EBﬁlg{ﬁﬁf ion item is

for a signing password to sign the software aircraft
receiygsk to fogp e recetyedicrale. A detesgieation isdnade as Vo wlhethara set of

signafi 8 Bir i s SRRl PP R BrBRIRET o bR RE el

deterireiod thhethel @iaf dighatrat aré vald, hke appfig@atid® itbheis stored.
various files for the software aircraft part. In

r 9pURG Bowdorideure Bhga dirgramsiiysiralingra aiate éoql dedepicted in
accorgéﬁ{:%}ritg%lg} ?%?@%adrst érpbp rr?é(rgg‘ie"frrg eetobpﬁﬁﬁ}f |sd%§séoefoer@celve and
managk draies for gee irgamenciesiament, savh as aoftwiase arremftqmiammdmagement

appaiaies HOILEIGHER Chi's type of i mpl ementation. the
dagbkhally, crate tool 8600 may be implemented in other components for

creating crates within software aircraft part management apparatus 300 in Figure 3.

For example, the functionality of crate tool 8600 may be implemented in a software

maintenance tool, such as software maintenance tool 5400 in Figure 54. As another
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signatures on the software aircraft part in the crate,
at this stage, is different fromthe signatures from

WO p@ons23ge crat e 8806. The signatures that are BEPUS®AS/084839
now are ones for a particul ar user, such as a

o8 G 88 T ADLSTERe 25 b e TP
76 to @én@rrﬁbﬁnét‘i’&{ s%%ﬂ%stdbv{/rhlmk&'ﬂéfs E&HtdsOBaER Y 8yrddifd network.

Li brary 8804 upl oads the software aircraft part in the
cfrathes examples cfatedoal B609dnar neceiy@ pelitwaicoriraal part 8602 stored or

wrapg R 3ot G4 PRI 8 Relled FHUGAE s ygpaieran par

8602 beWeirfiPthe candstsat cemerge0doeny eohfiguratiyn &8614ma?/ be placed into
) ggser ation 116). The event | o% Is upl oaded by library
crate

4 foroysg thh@rﬁqtmre qussaft pam NAEoeMeYH aPPaTafys é’»ﬁotlﬁg igure 3,
i e RS, |1 R0aFLALG, HA8h IBR0Esh A LY ko of s
docurpeatsenhﬁ@r’ebonlﬂa‘orrﬁsm oy Od:hleﬂsmltbbl'd ing@Batipaper ati on

ohehte i LR s & Clatk B804 Tor hioadHo Ra ibtery BEDE' L Wary 8606
may Bé%plbﬁe%?&! G&lﬁ? Ileh@GI%bqﬁ'W&um in ?Hls‘?}ﬂ'ﬁ@%éﬂgm include

mbodi nent . his exanpl e, Uuser interface 89 T
varlous funstiors, ssich mp@he@hm thhamteg*agy P asetiot sighatlresiwithin crate
user interface.8702 ncra 700.in Fi re 7
8604, iE choklpg i Rishaldes it Biefudeasndf i dohfrald o4 and
softwéfeaélﬂ:rbftﬁart\/sm 8GEhandoftRald Aecrft plaet 8B02RINay\Hee¥moved from
8904. Working crate |ist view 8902 di spl ays a I i st of
crate §6P4 angrinspe@eeds Cratedant $6Q0 gisevunawrepaskagepoftwere atreraft part

ate operations
8602 %ggﬂg{r}qu:ilé fggg 1|o§§{?1% W@E}% E |Q EOJ ect operations
890mingyoetolrigdrd 87 Ca eidgram i@straiing) 2 Citate tgustits aéplcted in
exi sti n% proj ect, close a current proa ect. or save

accorggnee Mt pﬁ*b?‘é\(ﬁntagﬁﬂq@ ¢y eg'meé"to&iﬁﬁ 06h87 8 ise? mqrﬁ\ﬁe&a"ed
|IlustrHtT’c§“T of &afd ﬁi‘)‘i 8660 M ?ﬁgplfl‘éeé@t €rétk %&5870@ mglﬁegg%géﬁmterface

crates, i n these exa Exit application
8702 aetlgmmreaSZl%rurtmackmnd inbpeat 8706, cradé 8F081 dved yploadr8710. User

interfgie 1 02R% NG ity Bitacedan s Bef TSonmRls A B RBS rate tool
8700 ARBNbe WRPIKEGtEd fi & deed Bidceksiny s§3fn | suched @t@hrocessing
Working crate detail view 8904 provi des a user

systep2QQ indtigure @ nay di splay different functions,

e R BRE 7, W heRE ey ?%réf%i@?ﬁi%@%ﬁ%ﬁgp&kfg?eq;ifwions. For

examﬁ%ogugmmérmmeylchgcle s intetitpiof a\orety ik canfitaeation items.
access tools 8914. Tools 8914 provide various

This Iﬂtm@ty Byey, bespeiforared e sReetdng pdigital signatureyfor theperaks agd its
a
contefs’l%? tlhﬁgggér;%ke f]é;séﬂ?esf gﬁ?%ré@é%io%ﬁte@q%%r@étg ﬂaﬁ?ﬂﬂ language
docurpentsi thasarfeuseyiaratesfr@a 1be caamts 822Qre 8@R2d. dnodtl@I2bodiments,
Functi on 8916 d Iays in tion r ard| ng the

signalyigs i & a9} I BeeigTes Sogiutraben 8t es of 1t he
COYrlateB 70 Ml AGn B BRRYRG sBftwalIBREIKGSart as well as other

documents, files, and other suitable data. Unpack and inspect 8706 allows a user to
remove software aircraft parts and other information from a crate and inspect or view
those components. In unpacking a crate, unpack and inspect 8706 unzips or removes

software aircraft parts from the crate and places them in a selected file system.
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states are manufacturing, approval, and source.
Functi on 8918 unpacks a signed part and/or assets in

wo b@oosade and pl aces those conponents into theCT/UEm®08/084839
system Functi on 8920 provi des for an |nspecti on of

rooof ] SAGeGRRER 1 pHakag Slin Rp BB InBE cCPRER TS Biciag siip also may

be dléﬂlé% ?héj Fe&@p&ﬂﬂ@ﬁ lof th§ feiRAlMEY bbtdée@fto%lléﬂlf 4 l’)@életo inspect
aircraft he airplane's onboard data | oad

the canjertsians %Igmuu)re valigion ofaiates BY 14 dtoresl ia fils evstem &2. Crate

8708 Foh S Ao 38 B ostd ol aRE o S n PG R RS
f Hnr:taxémplet iranamipultngocavdd] ecudar m@pbrgddizb crétes, add to, or
se, other functions may be used in addition to or

Subtr@q{ fiﬂf%tté&oﬁifeftt%ecﬂ%tﬁﬁéﬂ@db? @reaniged in yyumbesof diffesent ways,

depe@ﬂ%?@ttﬁﬁgﬁ?&éﬁ& mg)c @Hfa@?bl't ll:lo‘tjl%&ég\?lé‘% HII%&ON A%y isfore crates

contaanm:g)sdﬁ\nam awctrlaftzpartscfuaatpag&mlm tgp@@ﬂanenatft Amae cfates may be

ow illuystrated in Figur 0 ma lementedln

stored hgaek OB BT Rope: Winad BT 18P Reo e ARy Prperttiped

configtfatidmitéis$n XR8P Fdm El‘é‘i’e Ha1lsa80R8%aibrary, ¥LENBsdbRary 1700 in
present ed, inspect and unpack view 9000 "and crate

Flgureﬁgpe;mtheae aXasples02. | nspect and unpack view 9000 is

dis d t d i t : .
v SR Rowt B SgUis Ba’S EndieeB s R t35tarh Ahizelinh e pagpessing of
a crateqs eiepRtedin ddRrédicewitl @h. advahtaRycdiBletnbadikiept. Th¥ message
sel ect an operation to mani pulate a crate. This

flow iy Frégue hillyalrates a flow of xeegsages gerdte prrcass\asatgsder uplpading to
allbré:rkate files. If the user selects this operation from
spect and unpack view 9000, the selected crate files

atrethi®eeample, ded diffecer(t cpeaipiinents PVOKE il pesesakirgs a cidie involve
crate list is refreshed (Soeratlon 9006) _and, t he

user 844k cxate tapl 8302, Hd;liREdy &804n ol Lﬁhﬁlﬁéﬁa% Hawo oy example,
begm@Wer?‘&'u@@F |§r&@s§’é’se5@?‘éc%ﬂ/e§qﬁ&f r(?rgfév 866.2 tﬂ?saékéfﬁgle, a user

he process then nodifies the t|on |st operatio
may r@OG@)a md’dmmlgcmate SBDGirefmerarioos so&xrd:dfsenFsrt @varople, incoming crate

eration 0 the process then returning,to. .
8806%&% B¢ F%‘i?' %‘%\‘égfh@%?tﬁﬁ?& CORBESHONH r?%%‘?%ﬁ%hys'ca' media,
such BS &ffRIsPNA8mIoPy 8r BamPael dider ection sel ected by the

user. In this manner, a user may renove a | ocation

f Theuses epens th erete UsingS @atalinspectian oot tapesation H). In

respoffgsad iy SoEEirHEL FEeabPLE A MepliSRraD ERfIPRIL A feer

(operatiort 8)s THeaysertihen ispecisthprcpaptcmhtéris anditivoses & uapack the
operation 9011 ) . Once the user enters the new

crate i%{ap% I3)nflBrasRanse, torrpecipingdbissussr drd deragetool 8802 validates
the su@ﬁ&t@@% Iing %95?’1 4d Hﬁ@&éksﬁﬂ@ c%hﬂ%’rﬁs of | hé Bt RES tt?eetule“sfy%tem

| NSpec crat cess nove
(operatiat B)i ﬁ'mgma)tnres ievin&8aihg dratet 818&6 aﬁeeslgnaﬂueeé gererated by the
sourcteho? tHe softwa?le glrcraﬁrprgrtv |%rlhggr$un%jcér5?e 5806
Thereafter, user input is generated by user 8800 to upload the unpacked
software aircraft part to the library using a library upload tool (operation 15). The user
enters user input to add a part to upload from the unpacked crate location (operation

16). The user then presses an upload to library button (operation 17).
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with respect to a crate. For exanple, a user may
select to update crate information. Thereafter, crate

w0 ndoonsEdi on is read fromthe file (operation POWG$2008/084839
The process t hen updat es di al og box controls with data

oBuisspBoRE5 s Hsel RBhEre &lobtadXesB s LIREREAG B ibsary togin
credenisls @éreﬁ@h%} I%ﬂ‘é‘sb@ﬁs@ﬁiﬂh@pro?ﬁ&hu% W@ﬂﬁbf@ll@rary
cr at The selecting of this action results in the

crede@tlabe(ose@ﬁ@nd% Béatﬁgoc)laaaoﬂath@d propetsathecisegdarsy signing

pass 8P I SbersHls™ bl 6o Geloh T TRZ e g rgpoiving this
promptN paek8sa bhers apassabrd (bpdratiord 111 ayienggisin p@@@watg in these
slip, contents in crate inspection view 9002 Zo erati

examglgsis usa%hoecaﬁ@t@rthetwqiw&@gélst@thﬁ arplied tord 9y@floaﬁales for the
softwé‘lréo@ﬁé?aff %ﬁe%ﬂggs%c\&/ﬁgqu%eﬁbﬁ@r Ociﬁass{/\frogi ﬂ'ﬁ fh%%w &rate tool
8802 wppliektheosignatsite tostheadifferent eoft@é&dfaxlrcrﬁﬁquet files (ld)ﬂieratlon 112).
pr.esent crat.e inspection view 9002 ma
P A s Ghing oS A Tt it drered Wi She e aircraf
part fiYed b&lag 'p@é’bédﬁn'tﬂ&torﬁé\ﬁ%]?atéo'\/v% ﬂ{@hfpe%fgﬁﬁﬂéfﬁgnta'tlﬁn the digital
crate rnspection vi ew 9 If the user selects to
signafuaes aattee aoﬁwateealrcrﬂét narbmetbs ovaliei dhthissstage, isrdifferent from the
ture eratlo I.Lf the crate s
signafrP? o fshHiSd At ABRe e it bR A wd Ly e ones for
a partic@lladade@ dseHoas atpa@mﬂé}%ﬁ}nnel or rhamlﬂercmﬁbafbtmg/s 9026
and 9028, the process proceeds to operation 9024
dAger ke siaeatues has Heen apﬁée@aa pagtupdad isfiniated by crate tool 8802
h
to I|br\%§F§3@¢' cﬁiér%f:oeﬁs eﬁpeg'itﬂgﬁléﬁ |toB§M£ tt%!ﬂgbﬁg?a Sﬂzr Ipart in the

crate @pdwierifieg thd cortents' (@bereﬁio@ﬂaﬂw Thealtet, atﬁd)p@l'atlbn status is
crate inspection view 9002, if the user closes the

retumgcipgatsgeol 8¥42 fipatlkrany 8304 (apara! 'qwééc@rawotoehmsends an
event‘q)?‘ﬂb ﬁQr%QY 8a04! ﬁg&ﬁﬁgh ?@@W%@éﬁ%% %“cr i I|brary 8804

ustrating t
(operdhqm tflt7e)d i n accordance with an advant ageous

o Be A Esrabtl” s 67 The bbb i lo PaleCiop BpYrom torary

8804 &ditation HUIrMiSEpedibr stasiid tHenl prsehted tdidstPB8Ob by crate tool
operations illustrated in Figure 1 may be

8802 (epsretiemI®). in crate 8708 in Figure 87. In this

o PG bl G OBFE AR St P il Bhiaton of a user

interf@derfoR SScrate@ol’s depleteliimacesrdbacé Mper & a@marﬂé@&)us éfMmbodiment.
ned configuration item

creating an jinitial_si
In thigexrrenle, begl Iﬁ&erfgﬁer%%mg NLSigateR cOMAonentR @aﬁmaa/da& asscihtp
mpleﬁsg]ggg%e@'ié']féc%%?&g@n rgfee{}rrog)l 8%0 Ifrfpﬁtﬁé'éa?nslﬁﬁﬂé)exa le, user
interfacen8960 mmgxda‘s workétg crbté I|stte/$ew I8902mm| \berkaJa:raob detafiliviiew 8904.

WA comte et S BIOR AsrGRv 2 Boh chaget pafes. From tis view, a
user may initiate project operations 8906, working crate operations 8908, or exit
application 8910. Project operations 8906 may be used to create a new project, open
an existing project, close a current project, or save a current project. Working crate
operations 8908 allow a user to create crates, delete crates, or duplicate crates, in

these examples. Exit application 8910 allows a user to exit the crate tool.
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exanpl e, a software aircraft part, a related docunent,

or sone other file. The user then navigates to the
wa@oembiogpivat i on itenls data directory on the fiPEI/ByRD&084839

and enters netadata for those selected files

t 9106). A direct data fil
BPEREL 4o niridho ru s R REod, A o gy BRidtS apemey close a

work.h@ cERBI19Edf @fwdﬂaihg drdRNs %@nf Wbﬂ(lnd:@i‘atééléfmﬂ BewB904 is
software aircraft part nm i ncl ude an executable file

empleyesonfViogtinacraia dﬂtalbwew 04 previgesa uwmntarﬁ@partbat may display

aitterg nalctE. PEBSTRa bRHE eBl oty BE sEFR sRMY hRerRes

pfroé@éﬁiﬁorlﬂH’Vord et@kitigneatehiRit Miyw BDO2 aRtidehah avarkingiceste detail view
a set of rules. These rules may require certain

8904@5@@; r@ﬁy@@ﬁ%@tﬂ%ﬁt 1A denls §H4 pr@mea\raﬁw@érfvmtwns such as
checkl‘”i‘rig)gl?attméa %hlﬂ} ﬁﬂ?&l&lfﬁgﬂﬁﬁ&‘% gcﬁ@%ﬁé%?%ooéheckmg compatibility

exa war’e  al rcra
and spair@qoreﬁerenws:elndhlsrmmmpiet tooty 8914 providaes fuwatiens 8916, 8918,

' af t s well nldent|f|cat|ono the type
8920 3977, Bob A4, i ineliop aol B iChia s Hiamation easing fieHidtal
S|gna¥d?8 a'ﬁ%ﬁﬁ@%ﬁ@a@ur%%tﬂ@é dfCiﬁ’é”cbﬁﬂ Faféh itbau! @karﬁbfe%rcﬁfsfgnatures

s o Teceive the Software aircraft par t

statespam:mggufm;umg iapatayal, r&nd:mﬁrcgur ation item dependl ng
wor ki ng crate eration, 9

NS fotdtiad 1 fodeckd e Pt SndipPSRLhaT e Gh apd places those

comp8ndARd)intoTthe fiks egstem. t IgittivhegB2Bspravidiegifbrhh hspedhiedl of crate
extensi bl e markup | anguage file for the configuration

contense yAkdRING GRS aNthEOAPYNERl $ignaiugers @neknanaginy ecrarfﬁrfll@@
Funcljioewggf’ﬁ? (g\hé g d@eﬁ' ?%qu%fﬁ‘%&”ﬁ%odé@ é)lf éfstélét('\a/\}ééré I%fro df @art with the

oper at1.on

airplahb®s gritejaed tafzoloaddtinctionyADIGF). Punttien 8824, allbws agsento edit
of these different operations, choose to halt and saye
varioysropepjesciNhReieISReefrud h[em(epﬂﬁt%ﬁj dmctigns are Prvided as illustrative

exa mglﬁeof?nﬁctlb?%rthﬁpﬁl?y VGRS ih oIEY 1S S6f cdu rgé‘t éth erf functions

Irectory on t I'e 'system and enters netadata
may hdhosed seddditiedtd of imspléogkobthearefictéd 8ynctitiner eaf t er,

UBPIIRR e Vol €8t VRSB Rl et Fulh hBectng
and uﬂﬁééwﬁ]{; @Eratep s aébleféogﬁ?a@cordﬂ?ﬁeﬂhlﬁ%ﬁ %dﬁ/Bﬁﬂég@b@@bﬁﬂ)d’%ﬂlment
itally signed extensible markup | anguage f for

The dalt@ﬂ@wslétstr@«ﬁ@d it bigswe 90 may bedmpirraenteddn ﬂ.@@a@k ;’md inspect 8706

in crel BERDO T PREREAT: o For ot ocessi ng & retel ved crate

| thepegdraglel, wadRNog BoLeEs vk mb\/\@rar@quésér&QmHSpect and unpack
enbodi nent. The process illustrated in Figure

view $Q0Q apg éﬁﬁﬁt"é'ipqcﬁoﬁ vigyy 802 e Ir&w&bﬁeﬁmpg% M'eé(\égQQ(thed'Smayed
toa u'égpégégﬂQWF 2 uFéeW{) %e?’fgrm '\//téhéu gﬁbrﬁé ﬁ/ﬂhlre\f%n]%ég?o B'&@5fe>hat has
nay be | npl enent ed I'n unpack and T nspect in
been Fecgawe:d By thelbratg tant. e £5r brginpte, Byuseraeay selgcbac bpermtion to
I hi

manlpucf %raag;}a e. £?’%losogpera’ﬁorﬁ rr%asy gé(a}npexamplba delete or move a set of crate
files.

If the user selects this operation from inspect and unpack view 9000, the
selected crate files are moved or deleted (operation 9004). Thereafter, the crate list is

refreshed (operation 9006) and the process returns to inspect and unpack view 9000.
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crate may be received through various sources. For
exanpl e, a physical nedia may be connected to or

w@b@emskshnt o t he data processi ng system i n whi PCT/UR®08/084839
process execut es. In ot her enbodi ments, the crate may
Erecelv dthrou ni catians |ink

AN SIS amp ?%b%‘é PR EAAPYNY B IGFALAN glﬁe ngsﬁﬁss then
modlﬂé%ethéﬂééaﬂloﬁﬂqré‘ﬁ’(@éérﬁﬂo@gﬁéﬁ) Tlﬁle Id?ﬂaﬁoﬁ P&k |sttll‘|@1 stored

i nformati on may presented through a graphi cal user
(operatipreP0 #)e withiHhe nrmeﬁSrtben detunring it epatasion Gea%ndpmnbed above.

s GEIATTRIABRER e PR SEa Rl Codiadbpvifa ssor. ingpis mppner. &

user B¢ rémale a ladsticr frem & vet atdiredtdriay ofed senof lab@ttcmfuhewmch crates
a determnation is made as to whether to unpack the

may ke sloeeq.oper ati on 9204). This determination may be nade
t A 91%%@8{ ﬁfcﬁ g?{%é‘& {is&ra0 if'the | fsef BteFs BLEr H{]@}J{ ?ﬁé fiew location

unpac rocess va €s signatures
in thm:waWett(eomras ipoom PEHr alrmw hmaaoemmmbasn 90he¢). Once the user

enterg P Rt intoR® '&'831@e@b%&a@%ég%?ﬁ%ﬁiﬁﬂ%'8'acs
descrYM@%lt él%vet h?tH@u"%éres%‘iecQ@@r bbtigedit@filechs %ré’t@' i@ pr&ié§s moves to

validation also is used to determ ne whether the crate
crate gspestioy vlws%%nlmmlsgumletﬂarl@pet e ysarmeay pedome vaiiogs actions

with iS00S G REal FABE T, bSer el Seficlid Bl i fgmation.
Therda®Rer @hictiffdtrdibn is feddRofT LIS (EFERhti6re90%4 ) al hélprddess then

process unpacks the crate containing the software
updatgs céalag ogaontraledwvith datesta display retefinfosmsijen éxihe user (operation
9016)(oper ation 9210). The configuration item signatures do

not have to be valid to unpack the crate. It is up to

t iherseatermspbetiornvienod00Disaisplayed; aoparakangeldeeanother action,
crate if one or nore invalid,_configuration item

such gp YRRACHIRG afrateget k@ pRlgCting of H&@C%Fﬁﬂug§ in the ¢gte signature
belngc\faﬁHEE(eE d(%?@héifo‘ﬁ Q(ﬂ:ﬁl i et%f&@ﬂ‘ \WRLfid Ahe &t IS%D%C'ééd

unpac st or I'e system as escr|
(operaimoroﬁezm)t i Ore prteps pTdsEear]ms teessutte ofiuinpadsng teer erate along with
ref erence.a

displaighaft,PECAES S5 COafnls et sportor veu dy (oreratioh 0022).
Therda@Re! Ak IROcEE R turnYitd h1§dé@t BR@EABECK Giel 9600.nY

thereafter. Wth reference back to operation 9204, if
t eoperetion 961 8eif thﬂ)ﬁlgﬂétuﬂﬁ phdhe enate triavalid, the pm@@@ﬁesents the

valioipRteb iRy Rn 2024 H¥ss SHRRE, biebbEmFole fis@Pbuon view sooz

may iholugéfardadizatioh ﬁm&ﬁ@dlgrﬂtﬁbq:ttbﬁle& Rlfaws ifahe @¥aRdatioh is incorrect
user to create, validate and conplete a crate. A crate

for a grelg sigN@We. a draft status, and so does each component

d[)c%%g% ﬁsﬁ%ﬁs&fgh‘éw §602 hlethBEUster @@%C?s {oe\;aéﬁb ga a crat? Ehﬁ eorocess

rodess procee he's at us o
validatesithes crate sighbtums eya@’atmmspﬂﬁyentf thee beatg sigrfaturmisivalid, then each

confighialiipeo At P8 Jaiia sdopsietias 028s  iiecth operations 9026
and 992Be{HR prBkess proceeds to operation 9024 to display the results of the
validation. If a configuration item signature is not valid, then a warning is presented in
contrast with a fatal problem occurring if the crate signature is not valid. In crate
inspection view 9002, if the user closes the dialog box, the process returns to inspect

and unpack view 9000.
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nodi fy any conponents of the crate. Any addition,
deletion, or nodification will result in a change of

w0 b@oosaspent status of the rel evant conponent BETUS1088/084839
of the crate, and thus requires re-validation and

55858 e EaPhA Y B0, BRGNS L D e

is deﬂ?&t@ﬁ'lﬁ'aegorfdbﬁéé Nithi 1Y a@Pshta 48O EnPBdiesdk. fTHbrocBES illustrated
functionality further ensurés the integrity of

in FigegenMenaw beriapiamenteiddn eoeptesiooh such asrréatem@hBEOO in Figure 87.

More SEFRREH 454 Bk ShetRichs 46 d B ionE R may e jmplemented

in craFé grogirFirRjured7al |l ows the user to create, validate and
nPI ete a crate. Acrate starts with a draft, status,
hivexriaalee tRPRSEED REAINSITY PRRNIRY AtneV STBKSHRY PRRIect
Opefgl?%fi%m Tigeaher OBIERR bredlps SUIIPHERS (operation 9102). In
creatlnglamnmm sigobdmgefighnation deatf, tthé préoeswhdgjnsalmyi réaeiving initial crate
nplete as_the . crate is signed. The | ement ati o
metadqtarand 4 GaRTauaUGTs i myidSuteT (qesralian H1OAbIT Peayramples, a
conﬂg‘iﬁﬁi?&?‘ﬁ@rtnﬁs of sihdpe |t‘érn@ESnS|§t!Wg @\dé’ bt milegﬁ%aﬁtrhé’snb@rstored within a
dification may result In chan of the current
cratesEacbsooﬁgturIa@on diesvhas aamrqm@bentlﬁerd A kanfigiratiore item may be, for
crate nd thus ire al i dation and resigning.
oxampled aCsoffi{Hre At Bt & PRl Ay PhodBR s P
VITRW LB tHerah #vigetbaitd @k M@rﬁi@uré{ﬁbr{ Eerlﬂ@d’atdld\@ctory on the file
flexibility and supporting work fl ow,

systemyanrd poless mgﬁacﬂatatfﬁretméw@i@éed filesi ﬁD@"g”?ftlpﬂ)P’l&ﬁ A directory of

oot (RSP Si EOSe A B A0, bR of mor

than enectilet dairexamplene softwaltd diycraftpariapay dclade ah exseutable file, a
nor e pgssi bl e i npl errent ations of apparatus, nethods

Conf'%at'%ﬂ'ﬁu?@ﬁj apﬁ%‘g"}”éiﬁw 'BHJB[?HVS In this regard, each
birpgk, t{h@ prBgedd @éﬂﬂ%?éé th%rmefa%%lf? Qh@%%dé‘rﬁi feééﬁﬁ%ration
a nodu segnent, or portion of conputer usable or

9108). dadui=ratiqyr am&rthe @decesstmay deterpiine edethver tbe metadata entries

nor eexecut able instructions.for | ene nting.the,. .
meet éﬁé%g Oﬁ @831‘ Eh@?% e%(“%'i?é’ﬁ"SrF?“aqﬁ y?&ﬁé)f&Pﬁ@QWé‘PP%tems that
contaw@éreamréh%urﬂ@%f .rﬁ&%étmn@aer@émftwwé bﬂﬂﬁ)rﬁ@tnaﬁ IFdr example,
the bl ock may occur out of the order noted in the
with softyiare @ircrdr paﬁ@rﬁﬁ@me or swarifaciyess of the softwalesaistiafipart as well

as anfaRFERERT f hOPbeal FEERARNLG B rebqfacage dnaggiion. the

metaddtatdiso reyddestifpdsdrticalapainchaftahaiigno réeeive tted ssfadret ircraft
i nvol ved. Further, the different block diagrans of

part. sof t war e conponent s, hardware conponents, and data
s

‘thE)ng'éegs% mhg%g&é’dﬁﬁe cBnﬁé}Jr%Hgﬂﬁ f}tgbnoééﬁeahoﬁ‘ﬁcfup{%@‘méj%e of
working tfeﬁeeeopemdmamagyaouexemﬂwdrcmasssecamesba usep bassmdreld operation
9112 oihe Prasbce i PR ORdigialy RETBasoas g ARRUD inguage file for

t ] i

the cdﬂf@%ﬁtfﬁ |gerlf1 n%go%‘tte%’grtg%% %@?‘%ﬁ@ﬁgﬁﬁ&%@gmﬂﬁqa%uage file
with thacdnbiguation itancinithe dlaisysteml (operaitoad 1)t Héseprocess proceeds to

save &%q@ﬁ é/raﬁ\?géa%ﬁdAlugeg Hafye%%g %%y%l?ttr?e%eoclij‘ﬁerent operations,

choose to halt and save the project and continue the project at another time.
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di fferent exanpl es of graphical user interfaces are
presented for purposes of illustrating one manner in

waokioehsaIuser interface may be inpl emented. ThBGEUS2008/084839
exanpl es also are not nmeant to limt the manner in

hf Liseh s e 26 LRORESE sy InR SrBE Y ofifamfusystem and
enter§ ?fﬂ;téé’éﬂ@ fbhmofs@rs@égtediﬂle%r(b?é@tibnryaiﬂ@‘)\’a"l'ﬁe%?fé@' the process

nbodi nrent, an entirel war e- based enbodi nent or
Va|ld9€iﬁs theowetadaia e@tﬂﬁSamﬁdﬁ@yttbe tiskataneakoraf 2@ Thadqrecess

receh STy e a2 (PR U Taar b RRCHEE B ot des g gitaly signed

extensibtd mskug tarngaéﬁamleeforfthé a@@ét@ndﬁsreéeintn hefdszar e dirgbidry
m. crocode. Furthernore, the different enbodi nents can
(operge912@)-f orm of a conput er program product accessibl e
fﬁ'BFHl@g? ﬁBW’[Btlﬁéul‘@QEl §f| %CﬁQﬁBﬁ"%}eﬁroégﬁd@pl ?oé@%glrﬁ:é received
provi df ng progFam code Tor use nnect
crate 8 tiépiatecldnacterdamceavith alrwduantageeysEHmodhaEntex'Erwpemess
[ For the p hi s discl osure,

i nst.ryction ur poses of
ustraRiin FIoUe 82 07 be BRpREr e G ata s WaGy Fampeag . suc as crate
tool 8990% fidurel®r anmord 3patiRt A2 RRAPRICHSs HL be ﬁﬁpl@ﬁ@rﬁéd‘ln unpack

store, “communi cate, propagate, or transport the
and inspegt amﬁmFlgwetﬁ_] or in connection with the

i pstruction execution ste t us ev,j.ce.

RBe AR IS By b S T LA 2260, 16 b8 Sampe., the
crate bfay & FectiaiPirtoudh VARUs $durtéat Fenerdmplecat CFW@IC@I media may be

magnetic, optical, electromagnetic, infrare

conn%ﬁéﬁﬁi &@ﬂag@p@d Irﬁyghgﬁ\ata)pmepslagégatar@m whishuhe mregess executes.
|
In otheF %Ba)@gﬂggﬁl%mee& F%ycboé%%teﬁ[eg tgfdg@ %é;gn@%t’&matlons link, such

or Soli
asarimgrbﬂt link.t ape, a rermvabl e conmput er diskette, a random
access nenory a read-onl|

nory (ROV, arigid .
nﬁbﬁé’t" P @'ﬁse'&tsf'mfgﬂﬁﬁt'%éﬁgt‘ %ecﬁrgig %Qﬁﬂat!%‘ Kf2)c an this
operaﬁbﬁ KtheQHFdrﬁ%? 8@}%@@‘%&%6‘ gméﬁr%gﬂflc%kuser ﬁ%ggfe This

nl'y nmenory conpact
infornvgticennm aPuizludiesfohexampaleg dmmﬁeufantta‘er eoonrce of the crate an

ont iR GrthP ERIARIE T CLLAIS & FF00) B walfe ACACHNGratable

inforndtRyh. tTiere sl bedete RARBROE iPMadealy t@ WHEBERD GRSk the crate
executed on a conputer, the execution of this conputer

(operatieiaBi4). oThlaﬁatﬂrmlmt@wmﬁv@@d@adam@@yghr@cwmmw input.

cl1308 Blko FERLOE LR, o RIRESS) Blidouet MR 8 crate

(operaﬁwﬁmzos)atlhqnésé ex&mpiy, e ﬁghﬁ@fe%ﬁaﬁ,‘fd)@@lgme@ elsi®Sa pAvate key.
data processing systemsuitable for storing and/or

A pubélﬁéf@utmﬁjeeahﬁlﬁ ate By wsest tadeigimine ‘MB%tBPé”]@r BgpnHest and
le 4GB L bl 1B P B URSBSRARTHS RS e rac
actuatly hmas hieeatdrigiratéabyithe seude ared mains unmodified or tampered with.

A determination is made as to whether the signatures for the crate are valid
(operation 9208). If the crate signature is valid, the process unpacks the crate
containing the software aircraft part and places it on the file system (operation 9210).
The configuration item signatures do not have to be valid to unpack the crate. Itis up to
the user whether or not to continue unpacking the crate if one or more invalid

configuration item signatures are detected. In these examples if the crate signature is
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system bus. The nmenory el enents may include | ocal

menory enpl oyed during actual execution of the program
w@owe/ 08330 k st orage, and cache menories whi ch PCDUSHE8/084839

tenporary storage of at |east sonme conputer readabl e

., or copput er. usabl e, progra od o redyce the n er .
vaiid, e SORREICHRRmAT B PREERSS 808 s SRR SIS il sydentas described
in opldtibM9298ECrké efbééfsstteﬁmﬁafé% thefgdtlerout put (or 1/0

devi ces can be coupled to the s¥stem either directly

oWithiefergnce ragarm@r@matwr@%e&,tl e eete sighaitise dendtoelid, an error

s e Bordf80 g2 TR o Lhpa it o Bt " wit reference

back teyp&ration D204 i eid usanrasideahdtladunpdeRrties srat@ythal Focdss also
coupled to t he systemto enable the data processing
term'@%@?emto becone coupled to other data processing

fserHBI Al go‘?g%é v%rk%w pllls aﬂ mﬁé&@ﬁﬁp{ﬁrﬂ%gﬁtion of a

ervenl rivate or
user |ete:rfamle% mswsmadarrflgmh ﬁeab«zwe IallaWap:heuseatoecrjeaBi validate and
rmrun cati ons

compleiaartaple. MDA ABAHRR R OO TOAD ARRpgBnent of the
crate @L%%L&Nfaep pﬁﬁ:ﬁr §n&l 'a%@te@'dggﬂngw 7\ Eﬁ"@ﬁl‘ﬂc@@@pﬁoé@dsb%e status

clained as fol . sotvvare alrcraft
of thenarateg esevell @pacfat:qmpocen’p ichenges fram drtalftatoynmb,carai tdcomplete

as thdbiefe B BhSARTRG O B QB RO el e e lisky 15 5, el o

modif¢ ad§tcobhpdtidnts of the GrateeCAY bBgitiBRJdéIeti6RRFHIhedifitation will result in
receiving the plurality of software aircraft parts and

a chagea@r e eweerlatabl of dne eleeant qoempanenanddhaipoitthe crate, and thus
requujlelsg'(rg-g{aifll’da@%rg %gﬁﬁeﬁﬁ@%gr Jixh% &8%9'9?36%85\%50 Hsbg'rnvt?oﬁg crate list

server ¥ scapabl

view and etatodetdiledndadw . Whumwpm,\nomg fiekibiditydaed sapparting work flow, this
di stri butl on systemfor an aircraft in the set of
functignalily fyrthengnsuesshtherptegrniboal ePraplet’d 6iftes-di st ri but i on

SYRIsaBbI SugdorRithe ogb%m% Q84hsd/Bistiutidftwdtk W Stadfd The

clients ard 1s cap recelving a software
impleaientatadnt ofpmuserfiotertdve as discadstedfin d’rrgur&e4labbwarajlows the user to

oot YHER ARE BERIte S4BT B0 BGPRLHLE SofP LR S socoes

each E&h@bﬁ@ﬁﬂ@ﬁhb%@éteﬂ‘s@&h ﬂ@%@?aﬂ'érﬂré‘?élﬁteﬁ%@rﬁéht?eﬁlﬁ' this
the software aircraft part to the onboard el ectronic

procegs Pre¢ands; dre stptiscoh tbe arate, as walles eaodqzconrrh@n%raif chanmrges from

arat btk ofid'd cBPRRIE BEthe RRRHE SioRet; ShebBiémgnigjip aiso allows

the useb aiddi dgletdrer FRidifying cnigoradnts phibe aate. Wigrlditidr) @leletion or
software aircraft part is sent to the onboard
modifigadien mpgy tesyiltdn @ Qilﬁﬁgérpf§9%pléffﬁﬂh3tﬁﬂ§ Qfrthe gelexgnt gayaponent and

that oﬁi%&egiaﬁio{ﬁgéfréqﬁ?éé r TAIRGBEBR Hn dHRBRNHA THaf stahR!ifufhphically
indicated in both crate list view and crate detailed view. While providing flexibility and
supporting work flow, this functionality further ensures the integrity of completed crates.
The flowcharts and block diagrams in the different depicted embodiments may
illustrate the architecture, functionality, and operation of one or more possible
implementations of apparatus, methods and computer program products. In this regard,
each block in the flowchart or block diagrams may represent a module, segment, or

portion of computer usable or readable program code, which comprises one or more
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proxy server is associated wth the data processing
system A4. The software aircraft part managenent
wappanstses of claimA 1, wherein the portabl e BOF/USBNE084839
mai nt enance t ool connects to the proxy server to
ftware a| ved_ont.o

execu.geplgrlget{lﬁ%gﬂls |"i‘fﬂertnﬁ8 '691 { %c& u[n&ﬁm@ or functlonsh?n some

altern@tn‘?é frhpleicttatiort e Mirichoh %?f@rﬂftbﬂ@rn%té’d fnCthéfHIon@ﬁt%y occur out
and connects to t he onboard software distribution

of thesgrdeenoted inithe §gerest Heorsyemple dnsioms agsepiwe blacksrshown in

succegF Tty BB AR ST AN BN AT 408 kRS cray rorgetimes

be exécutelan ehe rdVees® bR degdrefivg apoe tisk Alrotiboalitp inviheddem
downl i nks data froma set of |ine replaceable units on

t hErther dhefifferentleckdiggiangs of seftware eRmpaRRMEi Pardware
comp@ﬂgn%ggftﬁ'd%té Ql‘? &DFB@’HI&&H‘[@H A@ﬂﬁ%ﬁl& Fé’ﬁﬂel b cﬂﬂf {purposes

brary st or age. ware alrcra
of deiatirig naetarga&nmntn amnrarmemffexfent bdvantAgéousvbmbediméemis can be

. sof re ai rcraf is..jooved fromthe |libra 0
implefieatehana, at Beget F5HT ey ier PR BAOLIRIS Fiav { IS F 2 grample.
some%ﬂf thé\bfd?,‘Mé@rrarﬁémt@%BtfﬁﬁcﬂBﬂalﬂ Bhcke 'thé’f‘?ﬁé‘ﬁ b@g:o?nblned or

plurality of " software aircraft parts,
subdlVlnlpdemrenftwdremmmme@tntmn%|Ad§o tbedtardtgaaa amﬂ tamdmtecture illustrated

i treBp SRt P A Rt SBPAALA B B BIFSAEL qvso, e
differéhtlexadigles EGphicdl Deesiptdridee ik présdrite@ddrt pdrpesed BEillustrating
library to a proxy server; and sending the software

one mgrnar i whicdr @ Uﬁ%mtert@qdm@x;beslemteweﬂt@danThﬁﬁ@o@fadnples also are

not m%laﬁf:fo Iﬁﬁftkéedhﬁahh P H]t hsc}fﬁer% Qav%rﬂgge&f%Eant) ents may be

er I fipl emen od o
|mpleﬁqéntewhere| n the step of sending the software aircraft
part fromthe proxy server to an onboard el ectronic

o B Giffrienord \@wrdeesrusenRedimetie can dekeathedegntiof an entirely
hardvté?emds%a%mﬁeatme%eédgﬁn@gp}y@r{ﬁar@'Ha%f fédnﬂ&qlfrbé‘nrt Bruhhe

proxy server to th d el'ectronic distribution
embosiins¢rncanaining batbrieirdwae and sofabareusiengnds. Some embodiments are

. conmu icat ons 9 The, co .te j enent e

implefi By R SOTBT AP RIE iRADFE ot ROy tost CaRTR iy e, or

exampR, finaivarai resioaht seiaref bﬁH‘rﬁlﬁﬁ)d%H@Xy server to an
onboard el'ectronic distribution systemon the

i Herbemere, ta diffefant compadimests eamttikedhe fierns of awamputer

proordsiipfl &85 ble ThiTS oLl RRR ol SohfiePPpaditte mediur

providihg pfedramusodwicr ugertyedd i cophbridrewithiandsrnputee ok aay device or
A10. The conputer inplenmented nethod of claimA7,

systemqt@aéewutes grsbiuctionst bpr therprpases of hisdisrlaguten@ computer-
usablé%frtcw té’rl ]et%\%\igg)fee rﬁ??tgr@l??ﬁ”g ?tétﬂglrﬂcege fén ﬂfl(%‘aﬁparatus that can
contatmfstcwar eommurmaéte papbgate, br ramspgnt tttfepmgdamd’bt usg by or in
connection with the instruction execution system, apparatus, or device.

The computer usable or computer readable medium can be, for example, without
limitation an electronic, magnetic, optical, electromagnetic, infrared, or semiconductor
system, or a propagation medium. Non limiting examples of a computer-readable
medium include a semiconductor or solid state memory, magnetic tape, a removable

computer diskette, a random access memory (RAM), a read-only memory (ROM), a
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aircraft part; and storing the processed software
aircraft part in the library. A 11. The conputer

w0 ppbeseat ed net hod of claim A7 further conpriBCTYS2008/084839
sending a command to the onboard el ectronic

.., distributjon_ systemfraomthe library. thro .h r.0

igid B3R Hisk o ARPSAEAARPRE FlsknPEH EnapnticpLiSk QRfica ik thay

includee&thpadtaisihe r8ad anBtmeRR (BDaRGM)NESWBBCE diSk RIEXY/write (CD-
server in response to sending the command. Al2. The

R/W)eogd¥Yer i npl enent ed nmet hod of claimA7 further

¢ RERhe R BE B AT PR orleb Bty 681bin or store o

compD@Erirahl£ble @MRishBle; pragrdm @otB&uph itihatbligers tHgedraputer féadable or
the software aircraft part to the aircraft; )
usablg ragyas RPHR) iISsexanwiRh PR & GURRUTET.riRe Isxeqrlian ehidis computer

[ [

readefi bt o IR SUERT 86k LA es e Lo RRORAREY BRI B mputer
readgbte babsable pnpgraer coade dier @ne or alore toninounitations links. Each

establisqe? (50 nLgation | ink; and sending the
comnugicgiions linxraay, pe SHRef Wred ArviEe!et t war e mai nt enance

t adath Prédt&sHPaAIEME R bl etd#ing_tédo%&t &AEUENG BMputer

t hrough the established communi cations |1 nk. A
readaptsrpucempiigslusablet rograsn lvode avill inghyde anesor frmre mpreeggsees coupled

. oftware aircraft parts. A software aircraf.t rt.
directRerifdieal @ ipamert Slexdsnis U0l 3 coppicaliopg fatris, syoh as 2
systeDSlE. eTh@ Ay Slemedts mal i@élb@@[dba?hﬁsfﬁﬁcﬁrfyrérﬁploged during actual

di stribution systemon an aircraft, and a portable _
execuiontqldhe predrameerAR; & Ullbslorage @nd ercheymemoring vdtiduptpvide

Y r

temp T S BF 56 O 2 1p Ui e Dl e A IEMS AL T program
code t@Ehice thé nuetirof fighdshedeohbywdieareaigvedafdm alk stofagemiuring

suppliers and sending the software aircraft parts to
execylion qfithe &P¢€. The proxy server is in communication with

t ' HSvi f i ' [

A IRUOBERI o6 LEEEP BN B clpRid fodHe SYBLCHE otheH Grédly or
througth edenvening I1d0 sonirbleriso Nl hepstdavides rany #ncledaffor exareple, without

imita i ¢ FyHRREs dofch pEREPiSTRES Ay hein i fedhes Hlpient
comnfiideions HRpS Al 81sedid ¥aiRed® tHees\RAER t?%'able the data

provides an alternate route to send the software
processingreystenp 4@ becomerouplasolerether datarpyaressing systeonsi @rremote

prntefy 5} SR eK < AFr EUrBLE) bnefeR e SERERIEREMPrREY NGF-irmitng

exampl¥fs dreanedems ainslafdtwaricadaptersdre joerd few bhthecaurmsiitgravailable
I npl enent ed et hod conprising: receiving an incon ng
types @ &OBMRWNERIMNRIPI8EK t war e aircraft part froma
C
M B A AT O OR RS Bor PAREHIRRERNE PARTS
i ncom ng crate and t(LSARIDISTRIBAUTIONaft part;

rEs onsive to the set o st nat ures being valid,
u

ImgNisHaay PSRN LKIWONE; spl ayi ng contents of
Ec,g?f ilvg?\gﬂftﬂ\%ré ARt PR AR IR dppatfub CcRpAiRg I dfbrary
associated with a data processing system, the library being configured manage a set of
software aircraft parts for a set of aircraft; a receiving module capable of receiving the
plurality of software aircraft parts and sending the set of software aircraft parts to the

library; a proxy server in communication with the library, wherein the proxy server is
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aircraft part; responsive to a request to upload the
software aircraft part to a library in the software
W@epoensidsh2 part managenent apparatus, detern ni PGI/US2008/084839
whet her the softvvare aircraft part neets a policy;
onsi.ve to : re aircraft e
capalig ol SEINg gyseh b EHaSL S RO 8 nbgp Beplpici RgHipg system for
an alr%féIﬂFthé%fei WRkRcraft! #hafdin B bhbSirddIB&rddie dEtINRBN system is an
software aircraft part in a crate, signi ng the crate
aircragigaiieat ini thg sehef sirgalclisotst ard is capableadt reg&ing @ spiwaTeaircraft

part f(g &?vﬁrcgétgfrgn}vﬂw%tI%:ggrysthgﬂ%huﬁgspgﬁg% g(élr\]%,: :—{rg{] %ggrtable software

mamtéhélﬁ@é B, Whenair the sartatdé seit@ars magfehandd®ol peiddigan alternate
and sendi ng the signed crate to the library in

routeﬂchéeg@ﬁh%@fwarer@fqﬁﬁ PaHrte thﬁ@&@@ﬁ%@leaﬁﬁwpﬂ%buw system of
the aifdtgrconput er inplemented nmethod of claimB 1 further

conprising: identifying nmetadata for the software

aA@cr affhe rsaftWaamdlroﬁdftqrartmafnlagemlt appatatus of @aim Ale wherein the
. C uter i npl enment ed net hod clajmB_1, wherein the .
ibrang BP PTGt o Ba g G416 Canainiae 16f SREHbES Prvighart Snd wherein
the S&M%aéclkré’@bhrt‘?@geﬁh% thé %%@aﬁpélteﬁﬁbﬁlc%étﬁb@ﬁén E’fs[tém' ifi the

signed using a different signature fromthe firs
cratesi gned sof twar e ai rcraft part B4 The corrputer

[ ted . met hod of wher ei n

anat uE%?OFtWPr? ﬁgc@ft ”?6‘?9&)51%“ EPPW&W OB?JF‘F“ 6!, wherein the

proxylt@vérigta@saciatdd with ehdaatal rotessng sfsted.r i ne, or a

supplier. B5. The conputer inplenented nethod of claim

BAS, whbe sofwere aiserait pajt ma@ﬁgewlt ppparatus of ¢lagn He wherein the

portaﬁlgfsioWag%%eﬁlﬁ{eﬁghcg ?t%&l coﬂngftg't{)ef gféé%/t% 9e|f fpl r@Felve tI%e software

aircraft pfaﬂ’ tidiafovedranto mmg:rcr@\fts:rdnaa/lning the wabbardeletfresie distribution
capabl e of receiving user input to perform operations
SYSteEB‘nWﬁh prepelivere gferall peEq a@%PPWﬁ?%tS 49 the anpogyg saftwase distribution

systef t%ocfﬁ?‘rétf&’ mb@b‘rﬁf&?@%ﬁé%e b40th fh@orﬂfdﬁ‘?&%?édﬁ%mc dlSHIbéltlon

conf gur atiron 1tens conputer | n”p enent ed
systermrrprl Si ng. receivi ng a crate cont ai ni ng a

GBB SR8 SoMiare Bilbran ket MafagBiiant GPasiahis bf lgin Al wherein the
onbo@atkl&éQforke Gfétl%l!tiﬁn' é%&térh W‘”Iﬁ k¥ théjfroﬁ‘!@ séleéfmh%sr'e)é%ceable
to a determ nation tthat the set of signatures are

units gathel airerall taghe peoxyoseny guicaiormtiavrdimk dsga amd evhssetmtherproxy

servel, SBRFTTI Ao Biln W e BRI fRrrsttb8]  Com i & vars o
BA6. Th¥he aofuiaes airopiftgrmniemageiieed appakited of 8dim A1, wherein the
wherein the step of determni ning whether the

softwaierirgak Keridn m@\m framythe iligrang i e erboard iegstromic disgribution

onf i tion itemto a policy. B10. The conputer
systel“h ﬂ : &léri%ed nmet hod of claimB9, wherein the

CAﬁIf I gAranputer implemented method for managing a plurality of software
aircraft parts, the computer implemented method comprising: storing a software aircraft
part in a library; identifying an aircraft for the software aircraft part to form an identified
aircraft; sending the software aircraft part from the library to a proxy server; and sending
the software aircraft part from the proxy server to an onboard electronic distribution

system on the identified aircraft.
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itemis a software aircraft part and the policy is a
software aircraft part standard. B 11. The conputer

w0 ppbeseat ed net hod of claimB7 further conpriBCTYS2008/084839
responsive to a user input to upload a valid

R “haompusiampp Bl dint RL e e step of
sendilﬁgft’l‘i@ sofbvErd é‘iﬁcrbﬁ%a@trﬁérﬁithé'ﬁ)?oﬁﬁéﬁbéﬂtd5}?0%@&@1 dl€ctfonic

~ Irbrary in a software aircraft "‘part managenent _
distrikyioarsystem op1be iderdifiedrayieraft comprises raeadingethespfivfare aircraft part

from sTrBhT St b0 e AT R g™ HEMUBHER sTe B 6R thedghiriea
aircraftrusing blcdnsyiehieions krdsponse to a user input. B13. The
conmput er inplenmented nethod of claimB7 furt

h
cOfpri dhagomnuig iplergeatags@ethost %frql%iHbAZaWBﬁ%kn #te step of

_ . . i o _
sencih e Kot fcrp Rt iy R pRb R B Bhboard egtronic
distributiohaystdm onahenidéhtifiedtdieraft oomprisesigsendirgpihaysafigvaae aircraft part

ser interface capabl e of supporti and indicatjn -
from YIREPraYHIRVET (& [E-8eATe GBI OHSIEIGE Sypie gBithgfdentified
aircrafQYin @4 Pl s6R0Ere RamtenditedBBRUt €1 | Npl ement ed

met hod of claimB7, wherein the set of signatures

cAipr i $bs canfputst inyilgmeaniademetiod dfeclaionAV gwheatdinthed stoning step

comps e SFRnE ERPAS fub Bl B 67 SpinTot  reeved
softw&fed4ifcraf Padt: Pﬁo@s@_rnigffﬂé)é_oﬁ%_f'é airbri Sutt td RO Pratesséd software
~of additional configuration itens.Bl7. A data
aircrafirpsite S80HORNG thanPioeRpeed seigvare irraft pasitio by ib@ex ce
.Cﬂql?.ecﬁ'ﬁg ctoﬂg)tlﬂgr inﬁﬁem\éﬂ%rdefngtﬁdaeofsélé’lﬁfﬂg flgl%){é & rising:
I ncl udes~prodgram codeé; "a processor unit connect e RS

sendihf@ dormmanteo ¢hé ohbeanr sleetssrtic distibutdresystas fidme the library
program code to receive an incom ng crate containi nﬂ a

througly feyaraxy servar4p doydread daim froradhe elrcilk enddepgiving the data at

e WS SRS RAPESSEL) SRS ITRIARRTER: sSRBRC L toni il
sAflEwail be @onguaét impementecdpaethdche dlaicoAr Mgrticeratampmsing:

cra TREREE MRt BT ol el Bt
porta@lbrc‘bfn?édtef?ﬁ‘ﬁé\iing?fﬁ@b@ﬁé‘lﬁe\@&%ﬂlﬂér WhE teoEbMRaR Fitdraftdalt to the

~ part neets a policy in response to a request to upl oad _
aircrafthesteblishing @ commuaicatipas link betwearpihgrspfiware tieaintenance tool with

of .t war Ik t t. s S
e oG BEAE08H b B o BRRT IR SUEOREAY i e e
compatdras &id aperaft torforme apanssblishet enanlibivatienlilG abitsending the
part neeti ngf the policy; place the si ?ned sof twar e )
softwaier aiFgatt paslrifonihe seftwhes maiyanARCe T & thecortnardielgaipnic
C i | L .G . p Si gned
distrity B S ARER (FEUEHING eBlhiied chfuricarcTng, 0.7
aAraonapute p anple et tédhmeth@phadd appbmtas ordhdhagiegsoftware aircraft

the set of .si atures in the inconmng crafe; d send .
parts. E& sosftware alrcrsﬂ‘{1 part management apparatus%omprlses aalﬂ)rary, a receiving

module, a proxy server, an onboard electronic distribution system on an aircraft, and a
portable software maintenance tool. The library on the ground data processing system
stores and manages software aircraft parts for aircraft. The receiving module is capable
of receiving the software aircraft parts from suppliers and sending the software aircraft

parts to the library. The proxy server is in communication with the library and is capable
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the signed crate to the library in the software
aircraft part managenent apparatus. Bl18. The data
wEe@eessing system of claimBl7, wherein the pPODESH08/084839
unit further execut es the program code to identify
. data_f or vvare aircraft p 19 Th at a
of cisfFy 858 sPriyks 4 & eTed e SRl 2hh cnbeapb fReohE
dlstrltﬂﬂloh%@rﬁ Ys 8 %ﬂ@?dfﬁclfewf ahafid V,\@[B@olé'df i \I'lnﬁ%bftﬁlaresgﬂcraft parts
he data processing systemof claimBl7, whérein th
for th% agaeafiirers thelibrarg thioygbdhe ofexwasasver. rEh%nportpfaletsoatmre

main{pAinFe BRTPLEE s el tElitle B behlThe SoRBRLaftgpn Harflo the

onbo&dae|eetRinic diWnetsition systendetihiengrdrafe. program code to
store the software alrcraft art, the processor unit

executes the program cobR JlQQ'e the software

a r afile system A
Cg%o?{@eﬁ% ektre&ead% e%‘t:%@g%{bg%par atus, and conmputer

pBdgr af qumoplutet infiolenentece sitined funfprmssmg saftedite aircraft parts,

Acrat ont ining a software aircraft part is -
the C‘?@E\é ey implemsnted seghed co PyREPFEsLEPe a\?‘dﬂ?%t’%o“?@ containing a
softwéltéealﬁfrﬁft %a?t”ﬁjorh *bescﬁﬁf;é WrkSdbf § rs%f‘ttlvaP@Hrcra'ftf pérhﬁhanagement
signatures are valid, the crate is unpacked.
appar@m oatidatofg a Iset ofrwgnatnlges:foattfee moentding praat9@d1d tfﬁa@oftware aircraft
twar e arcr art._ is ,un ckéj. Res onst'veto.a )
part; (E3RaBEHS 8 AP aLer FiitAuted PG SR RERRAGE dtniBagrate:

dlsplagﬂ{g véviten®l sfahefincdpiing ofateadn n@Meacrataito olitain the software
termnation is made as to et her the stored part

aircraffeart rgsmqn@yto 3 fequest & yplead ghe softwarssaireraftpsri iya library in
the séva? RHiferh® ghgﬂgﬁa emgntsé#g?gtugaa%teﬁ'lﬁlrﬁljﬁ%%tﬂé? tRe software
Crate i 895 gneoq 0

and

aircrati pgiramea@%afp@hcyt hes;sm@’ih@tcﬁmbtmralaﬁrcrﬁf pamatidetimgcthe policy,
t he si g?ned crate are different fromthe set of

signing (R aaliMese e CraleP @ & MR SIoRes. SofMare iayireait ekt Rlacigg the

sioned SBlty/ee ol AT I S S Y et Bl TlgNed software
alrcraftqidrb’qunrr@ dlsighed @nqttatvdnererrmgnammfmrmm signEdrsoftware aircraft
part o G R A PO HIRR Momh e S drSIaag o8 18 dhe foming crate;

and seRfingahe sfiricer @bte RANEIiILANY |ﬁ@ﬁ@§@ﬂ\ﬁa|@b&kﬂraﬁ%rtsrﬂbn@?ement

software aircraft parts froma library in an aircraf
appaneédsaor k dat a processing systemto forma set of

<87 e B8 PR Fioh6h Rl BRdefor JABLRTHultF: GFhofine:
identifgiaRitadats for thatsuiasee awerddi part bhe ciiedr cﬁfnf@gf'étmflﬂams
aircraft parts and the netadata to an onb

ePéct r bRe compstien igRlemaNtapse odaofcdaim, Ril ch‘PEﬁi@ the agftware
alrcraﬂ?fi)é??g:? lglig(te g@#‘gﬁ%@ﬁg’.aﬁ g%?tln%anrjt gﬁg?@%@@nﬁg%ﬂm% aircraft part is
signethaisiricaa wiiffegerst agm;turmfronnmbl foost siboed saftwardg diycraft plainte
Cgzﬂmn.Ll'ﬁgtclo(r)nnpsut(larl |rr]nkplemented method of claim B1, wherein the signatures
for the signed software aircraft part or the crate are from a manufacturer, an airline, or a
supplier.
B5. The computer implemented method of claim B1, wherein the storing step

comprises: storing the software aircraft part in a directory in a file system.
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C2. The conputer inplenmented nethod of claimC 1
further conprising: sending the status information to

W b@ohsspary. C3. The conputer inplenmented metPOTUSI008/084839
claimC2, wherein the status information conprises an

i dentifjcation, of. whet he sqft .ai raft art in

t R edhe EomitiSiriiampeiedpefiad & daift B{dihercomprising:
displdyitfg é"ulséF Ir@é\’fédé Sapdule of Fﬁ&eﬂﬁrﬁ‘?@é@r iHPUt toAserStm operations on a

aircraft. . The conmputer i enment ed net hod of claim

pIuraI(t,y of stamed éDﬁWﬁf&aaIs@'taftdfar@f tware aircraft parts is a

P7e Adtorihy B NEr Bl Pl R Ao I BRI RF G fems. e

compsitiepldrieteliméthod Radirbirg): @6tdivingQ diatd l‘;d)rbt@tm@gla configuration
system and, the communi cations link is a first

item t@dﬁ’fm @ r@ﬁ@ivgﬁlmhenﬂe%wmug whetherahpet ofisignatyesdpnhescrate and
the coﬁﬁ@%ﬁﬁ otbiterRfars %ﬁ SESQQI(/F t& %rdeﬁeﬁﬁ‘lgaﬁgﬁﬂgﬁ the set of
neta onb ribu

{2 10 4 Seco ectronic tion
signalyes ene t/hlloblsaglmr@ themnﬂgumhmmheuatl ons |link between

the on_ground onent | nter nd t nd .
oBoar BT CTRAER B R DEPILTP PG 57 futbaTsoeigng:
deterr‘Mﬁng%ﬁié%éf&hé%nﬁ&&ra%n%fﬂ ey figai recraft parts and
netadata to the onboard el ectronic distribution

s?@t emThe:@ommJéerclmm@mentameﬁmmsdaln“eBﬁoWherelmIthaa s«heg of

1.further ¢q receivin conmands
detergyify e B <pBhaatbEAEM S0 B Bt Risn EBaNtg e
configifatibri Beinne eﬂ@@lﬁj ved set of commands to a second

onboard el ectronic distribution systemthrough a

sBdBnd The eemmuier inmemeniad methasks! aaie BA, yh@tmrd the configuration

tem ISATRAEAL 18 bR Ae LRfp ROO U0 DROT G oBlLBH £iaRbsia

i‘on” sy onputer |

rTBtI hodThé cohmumﬁﬁlplamehmdmbﬂﬁ)dsﬁﬂclmfn leﬁmlm@iscomprlsmg
nprises at | east one of a delete conmmand and a

respoagoﬁtpm(uged'mﬁ&o '-’@V)adl'ﬁé(al%ﬁﬁﬂfﬂgﬁra o ftee SIgREN hihenglid
confi raﬁéﬁ" SEECH{# {herv4iia n'fl Ulr:‘:ﬂlon |t%?ﬁ|nvﬂh'é9crg belmthe crate;

a a t secon n| cations lin
and sehélngrthg romtactocadrmaryelnta saxftmrba]mraﬁhaattheasmmnelnt apparatus.

CBIAR! 8 a2y Fredepplsel el el 7 dWeh@ieomsrising:
organ‘ﬂﬁﬁ‘@ lai gMraflBt GF comfid ueion |féin§ RIS 8fd @&\ﬂ@'u\’éﬂbrﬁl?érﬁ ifh @ file

l'i'brary. C8. appar at us conprising: a
SyStegyIQtréﬁPO%Qﬁ@t%lba%relnpatset of software alrcraft parts

* RISaarhl sebfodey Bkl Rhfl & o RIERHIn g Biffrdio

displa8xrehangenmtémdcy caidbin oiMddeivand LsedinplytoohanipoRae @ set of
el ectronic distribution systens on a plurality of
configyraiiemitemsa control process, wherein the control

pégﬁe‘f’ﬁe 08 hﬁ)lé%eﬁt%ﬁerhgf 6frb?aifneB? ?urtl‘f in
and the se tware aircraft parts froma rar
displagirdy s eisdr mmern‘dltea sapiabdé of supportisg and indieatiey th@fdynamm

el b ok g {1 Fe o

B15. The computer implemented method of claim B7, wherein the set of
signatures comprises a first signature for the configuration item and a second signature
for the crate.

B16. The computer implemented method of claim B7, wherein the crate

contains a primary configuration item and a set of additional configuration items.
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system the database, the set of software aircraft

parts, the set of commands, the on ground conponent,
wa@eaonsesIront r ol process are software conponenPGT/US200$1684839

data processing system C9. The apparatus of cI ai m C8,

\/\l@ﬁzei 4%?(3 control process is.further cag a% ted
Ing 8 PERteS5iN% FOPIFING S QY & 05%9“% Y'ge connecte
to theAbsC Mﬂfé’relﬂathé%tdr@gé O%Qfd'e\’iﬁélﬁd%@?%?ﬁﬁﬂéodé?@ prdBedsor unit
portabl e data processi ng system Cl0. The apparatus of
connegted e 8 buthavharaintthe pyacessonndit cxepuiesiibe ipsograpagdee to receive

an ingHpi BT AR Sl atoh Fef ol SR E8 SRR prp sortware

aircrai®arihehagBmiche appatated; vialigsess sétsoft Ufesabr the incoming crate
transferring the downlink data fromthe file systemto

and the,goftwaiespijcratt part; gReagkhihwyi Iasg@lnﬁ cr@rt%meéeon%& giersey of
&gnaﬁ.ﬁ{a% g@[@ \?éllrdcﬂf%é‘ Wrkeh8 df I? nﬁﬁ%ﬁgt% BFe. ﬂiééc.;ff\'z\flére aircraft

recév |nacrate
part; d’dsterrapmanladabher tfe Mfamare@rcraﬂnpammeethea pqﬂmnatresmnse toa

rt o a mai nf.enance facilit

d ) .
requeg? Konigeatn Selvalh roall et iR I nE ths SIS aicrat part
managBARRR LB paRALS: su?rf) B oL SircPARpaH tQFFor‘hlﬂﬁ W&(ﬁfware aircraft

readabl € nedi a, r retrieving a set of
part imrespoake tphne sofawarevaireidfipartabeating the Bcdtcyopla@efthwatg@ed
ai rcraf rts fr r_nal.iba in _an ai.rcraft. ne Fk .
softwie 4 et oBEUN - e lmied bR S BTG ik bl fBflare aircratt
part téﬁcﬁﬁrv\@fsﬁgrwd&éfé WhBadih Signt ek 46 thedsgnsd Sofedareaitdrgft part and
onput er readable nedia, for storing the set of

the SIgawl weate are eifterenifromshe sehok sipeateyes rihe prenjniag @aigs and send

the S@E%‘Eﬂ ggﬁtg '?ci) wbellt%%ﬂp@ ik srom?g la?rcnlgfffjﬂ)é?\"t rr{aq{agghperﬂt%%ggréqus

ase;” program code

CBrput The sl phdceseibdi sy sténo of sk B\’g7 twieersietthefprocessor unit
software aircraft parts and the netadata to an onboard

furtheg exeeyigaithe @F‘éﬁf?ﬁbmdeow |§9§Ffé metadatmian the aeftwace airgrgft part.
bgqgee‘?h@'aa%‘ BI4ER g SPLIiM e 7, %ﬁe‘ereﬁr\ﬂet ‘ﬁc is an

onboard el ect oni c dIS ribution systém and
industrpslanctardrf@"obo:i’twarbealr«:mfpparés readabl e nedi a, for

[ ta' in statusmfor n,_ab VJt on
Bl B R bR Ot ol Clalm 7. s e Siriaires for the
&gne@%oﬁh@'ré%%fbﬂf pHrt BRE SO BRI idhste é?éqgin@réhfé?ﬂlﬁe §t59bFﬁ’er or a
on the conputer readabl e nedia, for sending th e sta

manufadteiefat i on to the library. C 16 . The conputer

"Redr b PRt Bladtssbio YR pelREF duicFinGhErBytng the

progralf doty 1© stbrecthafdofiaire airerdfhpars ghe ProSsdsonant exetgiesfthe
parts is ready for installation in a |line replaceable

programi ¢odentozf{0ks @rwwar@wcrafh@arém@mrspt%y Hye &Iiﬁ prsbenict

O ccdn%lﬂbpﬂ'ﬁple%%rté?d ﬁe&ﬁ@d,%%tpa%tuioéﬁd\@&%puter program product for
processing software aircraft parts. A crate containing a software aircraft part is received
from a source. Signatures are validated for the crate and the software aircraft part. If
the signatures are valid, the crate is unpacked. The contents of the incoming crate are
displayed. The software aircraft part is unpacked. Responsive to a request to upload
the stored part to a library in the software aircraft part management apparatus, a
determination is made as to whether the stored part meets a policy. If the stored part

meets the policy, the part is signed. The signed part is placed in a crate and is signed
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aircraft parts is a first set of software aircraft

parts, the netadata is first netadata, the onboard
web@enssot ¢ di stribution systemis a first onbp@r/is2008/084839

el ectronic distribution systemand the comruni cati ons

to forgrsionBe ey e P RaL T [ Tt S eRroaie Al gratt part and the

signebll @3t re difectedt frbRr the &t o SigRafRES PtheShcAhinkPérbvar he signed
aircraft parts and second netadata to a second onboard
crate ¢f sentrtothe lilbliagy.r i buti on system t hrough a second

A PR SERUER £OR AETIRBTING SOrWART ARERAHY parTs

dEsibddimehBmay deashifictliad foneass! y with sending the
set of software aircraft parts and the netadata to

t he
oRdoar & @neRvtebimrieaiested mﬁh%fogy%@@aﬁInmeftwwéalrcraft parts, the
compﬁ@mMPfé'm@ﬁtggrrﬁé‘ih%% |sﬂiq. Eﬁ‘?gmng 4ﬁét“6ﬁsrb€fﬁ/\{are aircraft parts and
conprisin rogram code, ored o e Co
metadaﬁactdnbluéthesbtaqf sbﬁwareaecnaﬂrwras fsemn a)ﬁbnawnmmdalrénadmetwork
t he Ilbrar§ to ffgrm a received set of comm

data WPBE?%[HQ SyeEM 1 fora 8¢ ATHENSYRAFOEVare RHSH ?%qu&ﬂsgprlng the set
of soff\ﬁéresé?i’t%f'f‘@ahg‘?n Eﬁﬁ@‘syﬁgms &torfMg tﬁ@W@ﬂé@ﬁté R é‘dé%%‘é@g sending

onboard el ectronic distri utlon system t hr ough
the s@exf@nﬁwewmwmaétanartmand thekmlemdﬁé@tp ah e)n@nagi el@ntiomc distribution
¢ onent ln erfla @/ second nboar d g %ﬂf d th
Sys e@ﬂ ét“rqr%mf’f‘ﬁﬁ‘ Q0% il pe ef‘é‘a” PRERY ﬁ?@POB?B iFlifats, and the
onbo&rdaslgstiorit distabunion shEtehan@ ninittaming btablis ROGAMEDH about activity
conprises at | east one of a delete conmand and a
on th@@mmwc@wm C20. The conputer program product of
| A8 O R i AOREL ey RO A 84 Fur b 66l Mling:
€’ conputer reada or recerving downlin

sendldgltla?e states giforinietipectortte dibraryni cati ons i nk between the
on_ground conponent interface and the second onboard

efSet r bAE coprutier igRlemANEEsMEHRoqRf dé@'ﬁ]‘rpgowger%@ dhegtatus
inforngé(;t Wrﬁﬁ@g% lcfe‘ﬁﬁﬁ@%ﬂ(ﬁ SBHh&nhef 9'softhvalé Qgcga?tﬁf)art in the set of

data in the systemto orm store
softwdmmil'c'raft paatisas ready for owtaifatioode a lgteoepthoeabtehenit on an aircraft.

GBI Hee war e e bl et RACOTHALE | WiREra e et o

softwirl éiﬂﬁaft PRPRIabURst SE1Gf SBINEFShiIrGaRPHY O ddtalis first
managi ng software aircraft parts. In one advantageous

metadaip otiereniioare etastienit distribudes sysiem isva figpt sorhmardelectronic

cistetfiph b b oRTho R TE Bt ol CodiRGa B 4k anc

furthdﬂ@bmvrislr?ts@nﬂihg(‘e%é{bdmi satsifeattivard airoiaft (seets aid second metadata
retrieved software aircraft parts. The set of software

to a sgrerd QﬂPO@TQrQ|§CtT%”i§ﬁ&ﬁt@@JtiQﬁ1 ystemdhughehpesmichernaunications
link b%l;/\%ez]dtgﬁg)rﬁw‘éﬁha %on@ﬁ?lrﬁgﬁ?@% 8ﬁ§frt]ﬁ%’§ goaer dSﬁtSC?JrB electronic
distrimltieotsystens sdnsltamdmwlslyumtlsyehemg the seholsoftedrecaicraft phrts and the

n an on groun gnent interface, and the
meta‘gﬂlé‘aﬁ&e @n%@@rﬂ&{?grmlgfiﬁn?rmtm@ em Status
i gisor Whé%nﬁﬁﬁé&tmﬁﬁér‘n\éhi@d (ABtHJAEO RIS BH GBth&NSorhpiiding:
i S nmaintaine
receiving a set of commands from the library to form a received set of commands;
sending the received set of commands to a second onboard electronic distribution
system through a second communications link between the on ground component

interface and the second onboard electronic distribution system.
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METHOD AND APPARATUS FOR PROCESSI NG COMVANDS | N AN
Al RCRAFT NETWORK Enbodi nents nmay be clai ned as

WO 2i0boses92 D 1. A conput er inplenented net hod fPRPCT/US2008/084839
processing commands in a netvvork data processing

syst e the conmputer i thod 0
LB e Lot iemaRted Faog S Gpy whgran M set of
comnﬁdd&saédrﬁr)(négs ét'lé&ét@frfesof a‘—‘H@I@té‘@oMPr%rﬁﬁénd)é o@QmﬁﬁR%rﬁrﬁand
a set of queues in a brary in the network data

pkde esihﬁ@ommt@rnlmmem@ntﬁdaﬂ@tmde@f cleim o6 fudhemermprising:

recehiSRENRLE 5b% Ry Rk 2PN B hURcBISAS g Fhiiopine on

grouridngomgd it intdebse BhacRS $eoGn$ BEbEARIt sleétRBIiTt @istribution system;
di stributed set of commands; establishing a connection

storingdbeusewniink datainythe dile systamiioi ferm istered rpwaink siséasrand sending
tp system executing on an
the st &FBS\&?M@( ?ét% t%@%gg% Zyst em on the gi rcraft;
r €§uesAnrappanatudicotmprisirie é file tsystenteanatatiasér aset dfesoftware
. rox serv i cation by the onboard el ectronic
aircraff 141S S0i6Eh BEMeR ot @ & At 0h ORIttt Bdhe ditafase: an on
groun‘%i trc%?hbiéeof@x%ﬂnélﬁb\fﬁfrorrﬁﬁﬁbh Gl é’BIu?eYht& B?onboard
onboard el ectronic distribltion systemto forma
electropicalistgiutien systeosnoma gdyrafityofeircraft) a ¢entrad pedcass, wierein the

f commands by, t onboard el roni c djstr ut|
contr@ BT BpRilel i ERuREL He Sef Of FORbfarids id Bkt b sofware
aircraftQyatey fdmch Roraf) avd sepdihgane sat 6Cddthinapak iahditRe 8e Bt software
of target data processing systens on the aircraft

aircraffatty torbe plyebysd @irseaft; gnded Aatanerecessing system, wherein the file

syste%‘ﬂ%eeaﬁ%ﬁggé ﬁ%p'g@?%g%i)ﬁgg ?laceréftg)]a g{em%coi%mm%&? the on
groundnerperie s samd) thet egntes) rpjﬂd)(c%%relsdﬁmaré yonmpoaecntyomtit data

type for a command in the set of commands to form an
ProcesgiegtSYeI®®: conmand; requesting a corresponding

Spht wa j f [

261 101 R BppSIALL P B iAot RSt capable
of semdmg da‘ﬁ)setobfrcgmﬂnéndﬂaed dhe sehcbftsqdmareta]rcfaft pards to a software

re sof t rcraft part n receiving the

manapgtiEE 1] bk PABpe S PRt desBRict SYBAN. The comet o1
| tROEMPRE @PpBRAtNS Of Bfairh! 8 MHerdin %erﬁgﬂbuha%omponent is capable
distributed set of commands is sent in a set of

of receivin@gownlids data anttstosngtiee dawnhiek data infthe fikg ester.

L 4 i TP OB B o
transfeb@iy thecd swdeik darh ifdat tgfilbhyystngitd e brgnat ure for

the each crate in the set of crates. D5. The conputer
i FiRemERe apPaEAtHe @f slain |8, whereing sptiivare alcrpft daelsisithg set of

softw e cre PP R JF PR o GRS MR e, Ty P2 10T

cGrmBandhe appackiue of olaim dB8ravtterein the apparatus is located at an airport

or a maintenance facility.

C14. A computer program product comprising: a computer readable media;
program code, stored on the computer readable media, for retrieving a set of software
aircraft parts and metadata about the set of software aircraft parts from a library in an
aircraft network data processing system to form a set of retrieved software aircraft parts;

program code, stored on the computer readable media, for storing the set of software
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D6. The conputer inplenented nmethod of claim D5
further conprising: retrieving, by the onboard
web@enssot cs distribution system the data froPCEHUS2008/084839
sel ect ed data processi ng systemon the aircraft to
. formretrireved data; placi he onboard
aircraf F@crﬂsr '8t ﬁ'eoﬁyﬁeﬂ‘ HIPe ggeﬁﬁoy%ciw%” g FORPLIET Jgedaklp media, for
storing thé %&a&lé‘taflﬁrd’fdiétaﬁaéjé’%bgfﬂfn data; storiFbMehd BSmputer readable

ownlink data fromthe onboard electronic distribution

medig fer eending theeselr of Spftaare eirciaficparthand thmestadaiatoe ahgmnpoard

electrpEeliFTRuAgH BoBy R dthuPRiSABS iRk R DediERF b Bound component
mterfécmalamahémbaatdwelécﬂbnclcm,tﬁbmon Biter; ant ro o es@é rtgored on

conprises: identifying a data processin S)(
the cqrapw@r headable gaqd@afparwrdaﬁw pigtus/sfarmationtghou actlwty on the

Comrrélﬁﬁégty commnd is a del ete conmand; and sendi ng
entl |ed command to the target dat a processi ng

s¢dbenilhe cheipritedpragras cplnomeactmﬁ ctaim (EM gﬁ‘thedax)mprising: program
code,P%SFegif%tE%sgﬁéggﬁmle ué‘ﬁ%a@ ing E}gq rmatlon to the

I|brar)f“9t hod conprising: identifying a set of comTands in a
brary in a network data processing systemto form an
i @4t | The¢oswuterf programamiedudeidiaig €he whieein theestatist

ovon T A BBt P BRE AP AR BTN B0 setor
softw8lfeSaifdrafl thaets5€ teddy fop INGRaIfEionSs taamel @bldteableC@iines bhircraft.
bet ween the proxy server application and an onboard

elddir EEhe @ommter peoran psgdudaf sladmue 1 hgviereimthe set of software
aircraft eﬂag{sﬁg % e % ot f%l%gtu 7 r@%w??’a?# so Qh@ﬁw&?&ﬂa% tflrst meta§/iata the

edse

onboaelreled:tr@:ﬂ@kiistr&ﬁutm dystdrnds erfbgladrtbcﬁlr@etdmmc dlstrlbutlon system
di stribution systemt o forma received set of conmmands

and thg, gpmiTHIcionsdinkdn 2 E%Q,QEE%‘Pﬁ&af'HBS Hak ang dgrther cqspprising:
o By T A 510
softwatteoaieztaft partsfansiodeosmdanaiadatafa a pacorsd bobaedredcelectrartie distribution

systefLh SO a St T ET IEt i i BePefn e of i Edmponent
interfASO86S ﬁ@s@&ind%ntﬁﬁ?ﬂ%rdnﬁc Bl@ﬁlb@'ﬁ@ﬁ %\%9@% SRhul@fneously with

commands is a set of uplink comrands. he conput er
sendingmhe sehefepfiwara@ircott pads andéhe matadatadoiipe pgbﬁ@rd electronic

in trﬂe set of software aircraft parts to the
d'Str'b;%'%rsgg ata processing systemto formthe stored set

0C180f Trarcenguter Groyrardpreduddd clalineC ¢ igrthe? lcomprising: program
i mpl ement ed net hod of cl aim D8, wherein the processin

code, sit@ipdcihihe exBpUlenErRdable Ripdia.denTRaeling et 8f cammands from the
t
v TERRh oy S8 AR S50 B8 ol 0 (ot
readablee mealigy fbresending drerdoed eaeddi @l comnedradsolRi Secortrborhaard
t he Cgl.de.(g)t i.fied _— :
electronic distribution system through a second communications link between the on
ground component interface and the second onboard electronic distribution system.
C19. The computer program product of claim C18, wherein the set of
commands comprises at least one of a delete command and a downlink command.
C20. The computer program product of claim C18 further comprising: program

code, stored on the computer readable media, for receiving downlink data through the
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conmand is a delete command and wherein the executing

step conprises: deleting a correspondi ng software
wa@reoensdsp2 part fromthe set of target data proP€BEBERI998/084839

systens. D12. The conputer inplenented method of claim

D10, wherein the identif] d corrman i s a dqwn
secongbHrRtTIAIORR Rk AT e Lot SR e earppSas iRley@te and the
secorfiPOfb ot Mt Ad it NS s &5h e&'ob?é’rﬁ%d@aét%red on the computer

processing systemin the sSet of targ:t dat a processing

reada@j%m@lga tfor stpeng ithe do\g/ntlmk da@hntth@ fi @y@}e@ép\f@rrm stored downlink

data: B rFG Sa oitprell i SRTROhRL ek R R R 3bF Pufag the stored

downhigk defa toan®tiBegyf rom t he proxy server application to
the onboard electronic distributi onwa:stemto formthe
r BRI EE BRpleMentRAEISEROG\APPf HE'S caftth eemipgter program product for

h )
a3 I B, A o s s
retriewihg @t saimf coftvate aincmftharEyancbmdtdm‘aia gihoat taf $etafsoftware aircraft

nt .t ool .executjng on a portaple data
parts §PgLadBIaTY I8 P8I LN YTk St p it angSyS T o fRrEhaset of
retne&é’cﬁéoﬁ\bﬁrecéﬂ:ﬁ?ﬁﬁ tafg: THEAetdf %BWHF§élr&%ﬁ§Ha"i‘f§‘ |§rs%%9tln a file

onprising: a conputer readable nedia; program code,
systeect ovlethdaita tsrﬁocamma databasealdlhe set df aoft\fvare alr@aftupagtsaand the
of com’rand%? n ai rcra ur alit

metaczqet?ﬁ ggrefsto emg %cé onéQ L[bbuallqn e(%rﬁ)a?ép?ljnications link

betwdetPaaBh ¢ro@std sombehest iftdriet BRI 388 oRbogr@BTBAESNit Bistribution
set _of queues in a librar in the network data

systemy. oetadss wipreiaticarabost elivityzoms ther eemewinicatiops i idgraintained.
MEP LRSS i’ﬁlﬁ%ﬁ%ﬁhﬂ%’ FBR P%é@%ﬁér%mﬁﬂﬁb‘% 15 AN"'AIRCRAFT

responsive to an even or sendi ng e stored se
ofcormands to a proxy seNETW@RKI cation executing on
the network data processi ng)lsystemto forma

dEERqAneRt reay Psiclaipate@RiloWsogr am code, stored on
the. Combtrﬁ%utéﬁﬁﬁ%@ n'f@djh%thcgcpforzﬁéé’égsw?d%&ﬂnﬁands dn gnnetwork

connecti on between t he proxy serv appl ication an
data probessidg sy stetr, dhé codipsiteri impﬂémanmyisheﬂmoelmummsmgg areating a set

aircraft data ocessi ng. system gn the aircraft, .
of Corﬁm?élpﬁrﬁ)'&%r&é"rc'%tﬁdf‘é"dleF?q%é?@'B?Fﬁﬁ?’e?tOF'@%% 3 fepnynands in a
set off cﬁf eue8aH@bray ihike AefidrkRithe BreRissy $REBMAEForht 8®tored set of
e proxy server application by the onboard el ectronic

comneinsis; respoNsivedpsaneenNents srNcing tostorest seteaf commaeds to a proxy

servef 8Bl elonr RERENT e Renith AR Bros g FeyTi B ) &°

distriuied @Gb@fazfdinmbﬂd*sf@mabllshlﬁg ald@nheeﬁbrsuétt/@@ntmefmbm gerver
recei ved set of commands; Lgr am code, stored on the

applicadipp@nsran ealRAdeleetmnic dfsémb loHcSES T @XeRutinger apeaircraft data
proce§§ﬁ19‘§r¥]sfé?%rmé J¥rdl! ?e@tﬁ%ﬁfsﬁgt glfo?sgtgfr)n@t'%ﬁffseq 'oglr:]élﬂn%r{o%nfrom the

rma proces
proxymemgeraapmlcdﬂon by <Dh1®dnb@ardi’e}ectomrﬁutiistnhslﬁmdmyseempnﬁceiving the

rd|n et of software aircraft parts
d'St”%’g?d éﬁt ¢ a@t@j@rm%a%i ﬁheeerﬁxwegx%ta&?@%ﬁ'm % the P%‘P%VF' electronic
distribitiboR%yshén @6 RirfAra ‘?Qcé@éd bt W?ﬁdéfprbb@ssﬁﬁé the received set of
processed of commands are a set
commands by the onboard electronic distribution system to form a processed set of
commands; and forwarding a set of software aircraft parts to a set of target data
processing systems on the aircraft using the processed set of commands if the set

processed of commands are a set of uplink commands.
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upl i nk conmands. D15. The conputer program product of
cl ai m D14, wherein program code, stored on the
wevplsen2 r eadabl e media, for processing the rECEUS®O8/084839

set of commands by the onboard el ectronic distribution

B TIb8 R i B ER L oy BT BEresn e processing
step dcﬁﬁﬂfi’éfése id8ERAng BormAgAd *t)fpé 1o aacdfﬁ’r'?iﬁﬂaqln Wé’@etfcﬁrc@mands to

conmand in the set of commands to forman identif
form awidentfied gooynamd; dedeestingo? edirespanting safveaes alrceraﬁzﬂaﬂem the set

of sofffiste sy pb S iR MuBe B STPBI SRRt fhsupqruesnonaing

softwhikeaierampac tofoan alelubktet yvimRle faﬂbra*fhﬁar‘t Cdﬁcerﬁ@@ﬁmh@me
software aircraft part to forma requested software

requegtqct$<a‘fwar§aalforaf5ﬁ§rtpr ogram code, stored on the
Ut %he'ch Iei &h@ngfor%eﬁtﬁ%eéf\’dlé‘iﬂ{ bqev\ﬁgpélﬁ?ﬁgastnbuted

vvar e ar art progra
set ofmommmahdsis suérttumna&m of efatesiwhdrem ela(sh cnabmtre%emt obtrates is

g nds i .sen{ in a set of crates, wherein each
signed Wihea Ojgitef8i08aIUref crates is signed with a digital

s panat gh8 coRbl terliffpl &R BRIEEM e HROG IR BQU%eR:fln ¢h&pMcessing
DI6, wherein program code, stored on the conputer

step lneladabl \aligeting fhef dlgltpmg@@t@rmg)rtthe epel eratedn dea seifof crates.

th ard ct onj i.st 'bu i on stem .
f or ﬁﬁ?r‘fé %l‘“&@ W@% 585""” e processing
step fDFtﬁGf EMPASEs: ré&@éﬁmg%wmmkmtﬁfoﬁﬁ trree@@lackdra g@slicnic system if
for validating the digital signature for the each

the idgptified commeanddsta dawrlind emmagd. The conput er program
p pAucy Qf & fidp %?eem\ré}@%raeﬂng r%rdocgfcq&}r{:ﬁgefurtﬁ%%cﬁﬂpﬁﬁng

e COﬁ'pUt er reaa’ or processin

retrle‘mﬁg ehy b cretioantl eteutromitsdibyibution spbieat, dheldetat from & selected data
di stribution systemto form t he processed set of

procesgingeygtem enithe Rircrhia 1oy refieyge datadrlacing: by the eppoard
electrggfc HPBUEGH sf@c@ﬁg%@r i & dh in"£E4ESHd fbgm%%dv\ﬂhmk data;

mthe ard ectronlc systemif t
sending déime dbweﬂnlcdariwfmrnlthe anboard elﬂl&trommwstdbuﬂimeystemrte the proxy

servegg u_ e_r(}pg]r Ogﬁ%g}é; ?%gr%tgeﬁ/g{jgdo%q?gﬁ c{lq%%;fq{dur %@hﬂe{dé'rgg the received
downr,gagg{téltgtﬁ@qﬁbaa for retrieving, by the onboard
el ectronics distribution system the data from a

sBirect &be gampyterdoudemagteshmethadosf alaien B2y wheafeain tlhe processing

step cebfiined: 19-Xflng &' Fa PRSP RRRmab i st gt rocessing
systegl ietHd idBntifict sdmntind isra gyleteetomima@dy ahd 'senemhgdaé addrified
a crate to formthe downlink data; programco

commanst edhgiatged datspigcessing siaisne trdeleted 2 sesaiseel pﬁghe frget data
procegglwg t% fata fromthe onboard el ectronic distribution
0 the proxy server over the connection to form

r @Gel vAccathaputer imkpldatemtedanbtipsd fpr mocaxding sdranethdsnthe computer

impIanhe%ted method comprising: identifying a set of commands in a library in a network
data processing system to form an identified set of commands; sending the identified
set of commands to a proxy server application executing on the network data
processing system to form a distributed set of commands; establishing a connection
between the proxy server application and an onboard electronic distribution system

executing on an aircraft data processing system on an aircraft; sending the distributed
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conput er readabl e nedia, for sending the received

downlink data to the library. D20. The conputer
w@emgosasypr oduct of clai m D15, wherei n progranPCDug2008/084839

stored on the conmputer readable nedia, for processing

he receiyved set of commands .by.the onboard el ectroni _
set of GAERTR{e H16M EFsRety S ARPlFiop 688 S8hosr] eBRIronie distribution
systeFOITBRAS €RBRIcHSRS of BHRHAHBSCARS ths EORRECRM: bRftessing the
conmputer readable nedia, for identifying a data

receiyadosrisicagregrdsshy the ooboard alegtmpic distribysioacystam do form a

procel 8 SPLOf oo BantS L I fiFT RN el R el sPhEabE B pars
locatdteoh the Siptraftenta peodddeingigptdrhitet s mhdget Gatah®rocessing
target data processing systemto deleted a resource on

systepgeon thegaifcrat Laingrthe £Eererpesaat efcommatdsdiithe processed set of
comn?é?%%riétauiet Oiﬂg"m egh-AMfqde for processing conmands in

a networKk. rocess creates a set of conmands for an

aDBcr afThe cohputemimpielneatesl methpaenfedairmD8 furtberacomprising:

the network. Responsive to an event, the stored set, of
Se”d'ESE%%ﬁaEO‘{%Of@@F? alrgraft pars e "i‘)@rraféﬁ_BFq BEACESHING system to form
the st%?@c?é'ét'd’f%oﬁWa?é‘%irEr%fft}’}S’ér’t‘s.data processing system A

connection is establi'shed between the proxy server _
apgli cabe eommuderampiemented etwd ofdlaind D8t whetgin dive processing
system on, an.ai rcraft dat rocessi ng system on the
step GHpRrTetey ISANYING fyrmBaty Bre il aartiad in Bie Rl gpmmands to
form &h RENtiABH eofirgdnd; iHd &eceipg e idErEfied sbirintaried
comrands are received fromthe proxy server

apdli cdbe sampptemepiemerties metwd ofrilaindP40r whatsin ghe identified

. j m Y . . .
comr TSP SIS BRI Y BLERESAEF chlphlEy: ceteing o
corre§siridivey sofavaiey aifdrafiatisirord the setvadgdtalata pedcedbing systems.
tar %etdata processi ng systens on the aircraft usi

t RdZpr be £oBpPURt InpHcmgRiagasthad @frféaieb%nwbewé?f?e identified

comn‘rrfh‘aﬂyd i%za %i al ned argn%?él-&l OWSs: Nélélﬂ- A conﬁﬁi‘@ﬁt%@gﬂ%ﬁﬁt&ez
downlingkihg dafaoiromean aglente dstafgetalata procasaing gystars in theeset of target data
nput er i npl t ed et hod i sing: i shi
ook T B ER R ek BBl lloks 0%, °
apq3a yREIBMPUlEOHHIemcBfcMEHIRS ¥IUIXint DS @hBYER the step of

establ i shed connection; retrieving a set of uplink
sendigg i@ digtriiutednsehel eunmeads Hiovuére piaxyssr sl apphieation to the

onbog ESHTE S BhlcR B Rn? st skl L sf Shftemdegayer the
connddiienssomfirisashsonding the disitahbd sSbedf cannesids dronh thd proxy server
a set of retrieved software aircraft parts; storing

appliqgiende the pnbeard eloeiore FisiEhuion sysiemthiughs seftware
e B AR RN SR T RN 9588 € oam a rcoiver
set offmontrabhés datathercoreestion systemwith the set of stored
sgftware ai rcraféﬂg{?arts fromthe. qground network;
C

ool GonR G Bra RIS amoiag: 4 oRpulafadable media;

program code, stored on the computer readable media, for creating a set of commands

for an aircraft in a plurality of aircrafts; program code, stored on the computer readable
media, for storing the set of commands in a set of queues in a library in the network
data processing system to form a stored set of commands; program code, stored on the

computer readable media, responsive to an event, for sending the stored set of
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with the set of stored software aircraft parts to an

aircraft network in an aircraft; issuing an uplink
weovoasedof rom t he set of uplink commands to thBCT/US2008/084839

aircraft network through an on ground conponent in the

comriidiBeEpry SR Snca st LR e gratiErk dBocessing
systeRPTBARA d GistribBted §@trﬁfdorﬁmbﬂ@§ I"prb@‘fa‘i’t‘}‘@Bdé h& oy éﬁ HEEbmputer

conmponent. E2. The conputer inplenented met hod
readablexmedia, for establighirg amansieaiion bewsion the mossesercver application and

an orfBURLERS rahicTRutb R P B! SIS Bl fro g HidbiodShing

systemnim ﬂ’@@“f@dﬂ eaimajodel sioiedEoh the cbhputeraendaslengedia, for
identify ther each software aircraft part in the

requesting e tisﬁt %ut@@ﬁ@wr@ram@aﬁaffﬁonbm Broxy senver eppligatign by the
f
onboaﬁ%rgde&tpori Bls‘?ﬂlﬁ ro‘?1 %ys’t?rﬁ lgdgaérr@ecfolrd%mrstg)sré% %@Lfﬁ? cegﬁ!)uter readable
medis lfbsmpeamg thendietriblutefd beti ofgoewhahdis frbafdthm ptrbxy kerver application
round n E4. The conpute | ement hod of

by thepRPAATE eclians SRR ABnSRTS LB a4 el Stamagds:
progréll?lecoﬂeogﬁd?eé ShithB@nfiUtsr @abaBRY heliR, 8 (BEOXISY the received set

el ectronic distribution systemon the aircraft network
of commhramgigtbytthe cmbogrd)aha@troowpbatelbutlorESysterfetoofonpuat processed set of

commiefRis; BN PR Pate- gt e raee S s dop prweraing

a set §V§(§fﬁﬁéﬁe@|ﬂﬁ§ﬂ parts &b a@et@f@ﬁb@@étatﬁ@l&eé@ E%Vs ét@ﬁfs &bthe aircraft
The conputer rrgl enent ed nethod of claim urt her
e

usingdbenprocassgd sef eheempangs ilibei sek peesasead of oswhandshare a set of
&%ﬁ% ﬁgftvvare aircraft part on the portable data
processing systemto the aircraft network through a

gDa|5h| The corfutempreyfan erodudtivd ciin D14, gulgreircptogus@rcode,

i nterfaces. E7. The conputer inplepented nmethod of
stored pRjthe eompuiprradaklsfpedis; fay-Preerssing thg receyed gt ef commands
by th@bﬁﬁé%telé’&%mé P%‘f‘i‘l%t%@a@lﬁ’érﬁ tg?ﬁir@tﬁﬁ‘zprfo%[egéé’d 56CS cRtmands

tware aircraft part nd storing the received

compﬂséss vxograam codef stopest on the cd)repptarteaﬂia:blel atediprfoc esgitifing a

S emto formthe, stored, software raft rt
Cmm%@‘%ﬁﬁ%‘i%@ﬂ%?%ﬁ&&%@? VAR |t8 Ll 3?@%@5 command;
progrﬁl"f"lrm:rdeS sffed @nafbidaehguier reRldable r%@ﬂmaft?r rb@ué@c\'n;y-@ RotrBSponding

aphi cal user interface to send the stored twar e

softwalter aireraft pestrin the sehef softvearafaircralit per if tg comrmaand is an uplink

comrfe e, b RTINS sVt el Pk TodadtRhUPRep pottware

aircraftqidrabking stafarh icodesstoral Siy siccsvomplitsr r&é@lﬂémmdlﬁrfor receiving
| ement ed nethod of claimE 1, wherein step of

the rqqglgisteél\,sq{gvare aircraft part.
D16. The computer program product of claim D14, wherein the distributed set of

upllnkS

commands is sent in a set of crates, wherein each crate in the set of crates is signed
with a digital signature.

D17. The computer program product of claim D16, wherein program code,
stored on the computer readable media, for processing the received set of commands
by the onboard electronic distribution system to form the processed set of commands
includes: program code, stored on the computer readable media, for validating the

digital signature for the each crate in the set of crates.
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the set of software aircraft parts corresponding to

the uplink commands fromthe source through the
we@saoatsisshed connection to formthe set of retPCBEUSH08/084839

software aircraft parts conprises: retrieving the set

oL e g L s e e e YLk,
stored Bf tﬁéE@Mdu@rﬁ@a@ﬁﬁl@%éd|9nfdrcbr&%d§‘iﬂ feSRkeREd set of commands

retrieved software aircraft parts. 11. The conputer
by the apbeardralectronie Nisdrikyftior %MSiﬁfE ta foriwh recplivcensed selr fecanymands

furthel S e poBBdA Sk, Sopaf il BlftePid RpvatEiniflp.

requesipg@lbantifk St from theseiboafd elRetrBNdSSysterh iifl tRe Sd&itHigdd command
capabl e of storing a set of software aircraft parts; a

is a dpyvpligk goEafIcce capabl e of comunicating with a source
sph ct f
SBBC . e SPLRO ey e Bagt oy A it S fing: program
code dstonerdtorcthermhpmer veddabden naadia, rfaf tetrieting, by the canboard electronics
alrcraf% nevvok armna erein the rmnqeaﬁ

distripulignisivstesr. ey g’ ?ﬁ@gescé?d ggt%@'ﬁﬁﬁﬁﬂgg Shetelhan §|e? aircraft to
form RridRidf y&@5e @grréﬁebfddep@fdréd bhaRe B AN re8dbbledmBaRYRS placing,

net wor k through th brary service, disconnecting
by the¢ poboardeclsdiorie dlsémmtmrﬂyst@'nt the retiieved dasaimaduatertd form the
r,Cr to th raft

downllf 456 pRlardi (P St bk L2 et B eiia forsanging the

downlifiedata fesraUng onbBRRNEIBLIromiB digtripgtidra®y Retiabahe proxy server over
processi ng system capabl e of establishing a

the comeastian taforohecdeived davilink datauaid RegRBMKCasied stafed on the

compfie RS ABE or BCE b EGh LA SENRESY Moo O Tuy
abDe0l oTht edniputéheropearh arbductalf 2lghmdd €5,s4/grein program code,
system E13. The ap ar atus of claimE1l2, wherein the

Store@rﬁﬁéb%lcoewrl regda erﬂ‘%‘?'ﬁb fqrypr%eﬁﬁ"lﬂ/\g‘ed'&ﬁﬁ'{?ﬂ?@ gt of commands
by thé’BﬁE@é\%l' élSct??rQé Gﬁ?ﬁﬁﬁlonl’sv%'i?rh% SEhRfHR pY ?@séébl Lo ch'c’éJn‘ﬁnands
transfer o he set tware alrcraft parts
comptlbes girograah todat stopadoore Hed mynpym'eeadeﬁjldm%e for |dent|fy|ng a data
appar f.claimEl vvherelnthe I|t Vi, ews
procogSRgSHEn & [iEha (ArGRL el HRoep I RYES A istiaed Sohmand is
a delé’te@ﬁmrﬁﬁn&péﬁd“ﬁrdg%wcdd@V§er@di ¥n\the Wonuiérvebbakiethedia, for
files view, an events console view, and a retrieve
sending die ldetm:tlﬁeq/ comsmand=testhetaeg el siada prapsseingalyatam i deleted a

esouftl i5te BAGRIASL Woch i aglnah comends stored i che

sAanethodnapperatid, @nssrbgram kcble fdr roapsLiAg cORMPEAIRIB in a network.
product conprising: conputer recordabl e storage nedia;

A progegyereriesoaset af %Qre@aadetheartaw@@‘terTheemamﬁé are in queuesin a
I|brar% not{h%grfe H{ aReé&S Sl fPhA %U{?ﬁ‘tgtr?e grBFLSkFgéﬂ é%%%%&ﬁ&g.sgsent toa

processi ng systemand a source thro
proxygepuerdappitatiork ekecdtmgmrameesetwbirk dadbrocassing ispstem. A
ored on the conputer ecor

rogr.am code,
Conn‘g‘it@%dagswggﬁ'&eg\%SPwﬁeé} edvrPry SgR@étaPB icafian %ﬂéj 20 PrRRAY
eIectrBﬁ%rﬁlétﬂBuﬁéw §9§ehh6|‘i’ B i ltc%t 8§@%bé§§ﬁg SPERREbH M6 aircraft. The
program code, “stored on the conp
commands are requested by the onboard eIectronlc dlstrlbutlon system. The distributed
commands are received from the proxy server application by the onboard electronic
distribution system. The received commands are processed by the onboard electronic

distribution system and a set of software aircraft parts is forwarded to a set of target
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recordabl e storage nedia, for retrieving a set of
software aircraft parts corresponding to the set of

waiplovskesepmmands from the source through the PCT/US2008/084839
est abI i shed connection to forma set of retrieved

tware aircraft parts; _pro m code ored on the
data W&ﬁﬁ%ﬁ'@g Sy BB é'{‘JPH ’%e@\eaorotc%w**s%f{ ‘ﬁ&‘){%a%ﬁ ifthe
comn®dndsedrei @YieR confrhimde aircr aft parts in a portable
data processing s)éstemto forma set of stored

sof tware aircr aPOFJAVARE MAINTENANGE TQOLr ed on t he

R hah RN BR o Bl RUBEE L fem w th the et of°
SEar edAssoinipateeinspleficntdd pritiicd forenahdingsofiwdre aircraft parts, the

net wor k; program code, stored on the conputer
comppies dmglasmentst sreted momniising estaisbingi awgorﬂmfectlﬁarheéwen a

portaﬂ@tcﬁatgpf& lr@gsy%\'e%eéﬂd\’\é 58 rtcgethlt%\‘%r % F&Lﬁ’trdqﬁjet%m ff'éﬁro?m an

alrcra 0 an alrcraft ne PRas &irera
estabjis eyt emrnnmxtien retide\didg arsett lo€ uplimpadremaneisdrata e source through
medi a,. for issuin i nk co nd fromthe

e n_ u
the o lgEcaction RIS B Sehar SRS rak RAFR COReSRERAing to
the sétrbf%llﬁl( CHRMSRITREAhe 'SBuFdeethP&jétﬁMeees‘té‘Eli%h%%%%%b% to form

system and program code, stored on the conput
a set peradrieisdsl eoftwanea@&:rafé@aet$, $torlngé'mjsatgofates'tecyedc‘software aircraft

software aircraft part c [Iesno ndi n u ink . )
parts Bt AOIS TR SYSIRETGT RN SR StHBe S yPls algerat parts:
dlscoﬁ@émmgethe pdrthble dAie roPsEifg spsteat with P& deicst Nbreel stfWare
further conprising: program code, stored on the

alrcraétcnﬁttﬁ feomrthe @retnsl eetaskaepnesting the pertalledlaja pepcessiag system

with tﬁe sQPgsf“étb% séaﬁ ofetl nkB?{t?éé%E%fcréFﬁEw&kﬁﬁ)aﬁ%rr'c}eﬁt issuing

recel ve comput er

an upttnlogbamatrtcbﬁtumtthelwt of Eplik ¢amibra@idscotins BBcradt ngdwoel thmugh an
code stored on the conputer recordabl e storage nedia,
on grewid ceRERPNeR IRghaRertable dalapraeassing %y%eme pRf Sepding g ftored

softwhft€aiRlry t‘“t‘nla:rﬁébngs %ﬂﬁﬁw}@thé"u ﬁﬁl?EBmP@éﬁos he e}lrcraft network

success y sent he air t netvvor rom a
through dteusn geouhdpcagpanemtode, stored on the corrputer

dapl t d f to. .
| R s odPeEorp S mEaentsdeti e BT et Sy Srising:
receiVifd BGet of abt/vhﬁmﬁle‘é"fﬁd?n ttﬁhea%r%ﬂﬂfet\WSFWférm Bl Set oT'?Scelved

conmput er program product of claimEL6, wherein the
downlilotieam code are stored the conputer recordable

e or ShP sl Tl AnEERR AN ETRon O o

|dent|fy$rlfg)¢/vﬁedﬂir@al@h®©ﬂ&§alr@9|r8m$tt;ﬁf’t inE@ie. pluiitycomgufteire alrcraft parts is
ram product. of claimEL6, wherein the program cod

Succe&s@ yrsenetp the airsakt srprekto fiomp Aciaiue; and sapdnadae atatHS to the
sourcg ﬁ%sﬁncsggéaaa%&%ﬁv\%h ﬁﬁ'g@@rb%g%]&%tgﬁﬁi&og\ngh the round
netwc:tht a processing systemfor use in another conputer

Eég re(r:in e%orrttep(ﬂtejrr?mvglérlgteape% rrngt otdeofd c?alm Eﬁ o\cvﬁg%"? %we sending step
comprises: sending the stored software aircraft part to an onboard electronic distribution
system on the aircraft network through the on ground component.

E5. The computer implemented method of claim E1 further comprising:
controlling operation of the portable data processing system through a set of graphical

user interfaces.
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A conputer inplenmented nethod, apparatus, and conputer

program product for managi ng software aircraft parts.
wo2@onsesel i on i s established between a port abl BCHESR08/084839

processing systemand a source through a ground

Upl i nk d et d th
r EPougihe REMe s aa g meliada et ERdTehelcaitisino:
creatiRgthé upRiK BSRAEHIG dehdithe sibreltofaRIrERieaffp&rt on the portable

retrieved fromthe source through the established
data pronasting sksteThip thetaiicssié aetyuirk wliosighia grephicabapesintgréace in the

d.in.a. e data processing system The
set Of%%ﬁ%?'eu%ét'ﬁt%%ggéssi ng systemis di sconnected from
t BE. gr PHedongiuter i J)Ié'ﬂn@nwmabicﬁi sfadi@inPEddeskémgmprising:

systemis connected to an aircraft network in an
receiviig arspftwaraqirgraft part fomamgriebls edidtorfegma reselysdi sattware
t I
alrcraﬁmnems&&lﬁ# eallerc% \/%fdI éﬂ?@\f%ﬁ‘g alé'rcf)e!gfe éﬁ?ﬂwgﬂgé S(?téﬁlé’ﬂ%
procesBmgesystﬁttav&er merstom‘dsqfamarecmnrcmﬂ;pandl ng to the

U B S
creatl% %T@hﬁhﬁ_ll EDmmantEY tRFRRM tﬁ% Hraphe &%’ér%t@\’fﬁ@@ té'8end the stored

ows: F 1. A conputer |Inplenented nethod for
softwamgﬂaftrgantgtouthe@nrrmatft oeiweirk.n an aircraft, the

B T e Bt B e e B SR E0 8 £ 3% Sivpikifl: storing

the séFUPIThR X6/ AMDin the Pdrigible datat praaé Ssi @9@@&1 ng system
in the_aircraft and an on ground conponent; responsive

t 518. r Ehesormstennmemanted metadhel daimyEduwhetadmstapepitretrieving
e s Sl B0 p AL Para b DR hOFpARITRAS) tre soure

througly tHeegstablisShedeamectionts foradthecsstmfdetrieead sotiwbreaircraft parts
identified command to the onboard el ectronic

COMpEses: rrPHlﬁViftﬂnth@ﬁett&%Pﬁ\Uﬁﬁ AlEcrgh %Lﬁﬂﬂr%@ﬁﬁg'ﬁ@ﬁp the uplink
comn?a?fﬂs%'ané’et%ftc?&% Fohh g;b LolReE 'tﬁﬂoﬁphttﬂe %Q\%bﬁgmggwciﬂlon to form

mal ntai ning a status a transaction assocl at e
the sathed reienad dotiwatdeironalfiqearts. el ect roni ¢ di stri bution

d th d t [ th . .

¢ Fd e ad 0P SR MRS eriedt PGty dAnLEN | WRetn fpsseree s
selec@dHAA JHIBIRtary 860 @ d18x@AsERkt WppRcationcraft part to
the onboard el ectronic distribution systemfromthe on

gEdandAe(ﬁmn@n@tns copgsisiia e atabasep capable o gtagingra agt of

comrihfishd i sfubrE e ShabrRannen'dd SBrdektefvbr R, dlibrary

serviddf cagalérofFcdmriuniditingaeitina issurt séleseditin ®ene®faniirigrand a
request to send a downlink file to the on ground
prOXY@cﬂerﬁ?ﬂ licgiien: arn emoiHebetiBaeReR c@pablenefca direct connection with

an alrghffeﬁéﬂ}btrk ﬂpaﬂééfr&?em b Qwore d&ﬁﬁ%g Q/Ylféggm?tlﬂﬁgﬁanager is capable of

rmnin er to sen
recel\rueg; fronsétvaf domraad@s anmthimsemf doftwera airchadt pansfronkthe source in a
to th d the d l'i nk
grounplI ne&wp& {r}qgu%ﬂt% @HEEV ggrv ce, |sconr?§c?uorl1lgnf90m tﬁe sg\lﬂ\Pcel and sending

the set of commands and the set of software aircraft parts to the aircraft data processing
system in the aircraft network through the on ground component; and a portable data
processing system capable of establishing a communications link to the ground network
and the aircraft network, wherein the library service, the on ground component, the

database, and the file system are located on the portable data processing system.
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conmponent. F3. The conputer inplenmented nmethod of
claimF 1, wherein the step of sending the software
W@epooensdsh2 part conpri ses: sending an unsent poPCT/U8200$/084839
the software aircraft part to the onboard el ectronlc
d ribption s ste f t status .indicates that.
F38ne B APPaTAER BT bt Ealze WHEERARE MO copitiisER pluraliy of
wews%paﬂ@oﬂﬁ\*é@éﬁfﬂﬁg b;ﬁ?bﬁﬁi@é‘lt@éér 'chﬁﬁé'e 9f5e§ k@iriidté a transfer of the

wherein the step sending the downlink file to the
set ofmoftyrase rad'cmfhp@'rt@m theaaifarals deta peabsigg sysignsent

E %ﬁ%oniﬂgfapg)ggaetﬂggﬁﬁfaﬂﬁ el':ffflh éﬁeibgﬁ? fﬁ)ﬂf{%&t&%ﬂ/&ews comprises at

least epaaf bAluplink @ofree&hd @delry viche aPnu@inRUGEh| GORPRGYiew Oa a
artial downlink file corresponding to the downlink

downfinked files vieph @rceygilie £PN$QIP vVigve AL relfigye from brarnyview.
he | n t
BB R 2 At R ORI 000 Brthancs
stored irathef database;tanel tHowel oﬁkoﬁwam alﬁﬁaft T)hetscsdmpdtm rthe file system.
' thod of clagimF 1 further co risi

i %e nt ed
<EbE ng Goen Bt DA @meTogH G corRRrTIn g FOm B EsorakdY storage
medid; rbrb@t%n@bb&é adtbredPoRIHY S5Rpaler ge&*ﬁéﬁl@ sQBra‘Q'é' rﬁ@d Fathr
onboard electronic distribution is Iocated
establigtipgeecorineptiembatveeema podablsf dailaanrm@@mg/\hﬁtem\andwa source
ri ses dat

throudiBTtrhis ebfork SRy &8 iRl RER hBhEtial elagraitoode, stored on

the corfipliefesdsdapetdiodgelmedial forfrétriewiey L6t éﬂlﬁphhk%@mmands from
repl aceable unit is selected from one of fli

the sorifadfarepah the established aomrgatiost pragramrcade;, gtqreg on the computer
recor&%/lg °S a%a@%‘?@é% gﬁ' ?@lgﬁngwgﬁrﬁs@t&tl\/\%@% aﬁ}flsa;ftleﬁg rﬁs[acorrespondlng to

the Sét&ﬁ@fpﬂﬁk commtaraisciobriithe @buﬁ)&ﬂhd@lgiﬁtf@y@itahﬁshéa cohection to form
nput er i Ierrented met hod of claimF 1, wherein the

a set QBFQWA%YQQ V&?@f@'r%ﬁﬁpal’@ PO £ods: gtqrq)qhgn the computer

recorﬂ?rﬂé%?&%gé%éﬁlétfor@t&rﬁﬁ? Abrsek Bf Fetrib vy sc?ft\ﬁ%@)#ﬁc‘?éft arts ina
program product’ conpri Sing: a conputer rea

portakﬂea@tammmgssm@d torornha sed opstoeed setdald alra:raﬂlmrts program

code. TSN GIEPED IRGUN By T GROBIBRGR: [ dRFoleCting the poriable
data HobE58hG g3 RRAGRS SEIGN BRI arbitrofift BBAS froftherground

on ground” conponent; program code, stored on the
netwaslsnipiegeam rcogeaplosedreditae Cﬁ@@ptﬁf&fﬁ@@rdﬁbbﬁtﬂé&gﬁemedfaa fora

connd SRBEAL pebRBls FiadROPRMERAERIT I vt Sl dbieR hopyare aircrat

parts td&n eivarafnde @ik @x a6 dircedtt; pyodram eodwastereg! cﬁf:mecxmrﬁputer
di stribution systemto forman identified comman

recor¢rnblg stereee decdiay for ispuig ameplighpemetanddsemphe Sﬁéaf gplink
com nﬁﬁ{dsstsriﬂé %ﬂaH?fnét%‘?ﬁ Hfrbﬁgh %g wﬁé\%m IWED P fhe portable data

tron lon s ground
processing system; and program code, stored on the computer recordable storage

media, for sending a stored software aircraft part corresponding to the uplink command
to the aircraft network through the on ground component.

E17. The computer program product of claim E16 further comprising: program
code, stored on the computer recordable storage media, for receiving a set of downlink

files from the aircraft network to form a set of received downlink files.
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conmponent; program code, stored on the conputer
readabl e nedia, for assigning a transaction identifier
W ooovhg2sepmand;  program code, stored on the CRUPUSHNS/084839

readabl e nedia, for maintaining a status of a
t saction associated wth th d.on the onboard
e F2B: - She Eoaitier mpran reodvc TalfeE A TR sodimene: program

code @Wr&ﬂfhel&rﬁﬁutbh ?eédréé‘ﬁ‘lé%ttd)r%@e'rﬁédib' fdrfi’dentlfhglﬁg MWHBther each
‘code, stored on the conmput er readabl e nedi a

softwae alrcataftrp@rtah the plusrlity pf spBwerbakeraftdastst is hiceessfully sent to the

alrcraﬁorf_%m)%tt @Qas%gtéﬁgge &lﬁg%{)@rgrﬁ gﬁg? sabl%rdecgq %ﬁ(&%puter recordable

stora@eé hrigdid, tfopséridih@ tHdstatudiathe selufsd iIndispoéesta & Bubs&iuent
stemfromthe on ground conponent to performthe

connefélpnrh@n@ﬁatab}lwdamqbé@%gr%q RRIWSRKt he conput er
t B39 o fio Eoftier MoRriprdhuct of ERMIE 18, iiherb#ihEroGtam code

are stprelgt‘rmqmpdbecre@ﬁdalblalstrml‘égﬂaﬁnédletlherdaiarmmessng; system and
rogram code, stored,on th uter re bl e nmedi a
wher@la 5 AT codi Weras SN alage VBT 8 Sisvgl kdamAIY 1AE91E] data
proceggmbtgg,sggnground conponent sent fromthe onboard
el eCtronic distribution systemto the on ground
cE&ﬁonéhe coﬁmuterepr@gmmmgdwt@tf lelaimt 016G eviterelnethe program code

k fi t d. t h t .
are s NG dolnflse TRBFFHRE S15ag® LS i Brckifor TR Bl &lssging
systeﬁh@wdjWW@Félﬁ khd ptayram ddte & (ﬂi\/ﬂﬂﬁﬁd@@ﬁp@m@ﬁbtwémfto a remote data
sendi ng the dowlink file to the on ground

procegsifgdiysiam faruseTine nadhgueerPes frcans akle doediuar wigh herremote data

in the programcode, stored on the conputer
proces%ﬂg Sylggérﬁredl a, for sending the software aircraft part

t A ddmeputebivaplémeinesd mesthed ch@bratbstamwmau&mﬁro@mm peoduct for
graound cqnponent ta performthe UB| i nk corrprl ses

menagisI B EICrat BEs ArbamEcHBEER b e gortable data
proceéglﬁngsssg rﬂ%nﬁ%%@&@?@h'a@ro@@dtﬁé@w 'irﬁk @6rﬁﬁ{a‘ﬁ$i§ are

e on ron I'stri ut| system’i
retrievdrefremathessounck teibegh thmestabllshmunrmtlon ofSoftnare aircraft parts

correSasiiad fo, eriiksoPingnds 2P Bt o thaSORrEORMAH the

estabﬁ@t% céﬁr@&i@nomfeh%tr?éiféﬂlg(ﬂﬁNdrSWMf?p@@ b stoéd in a portable
sending the downlink file to the on ground conponent

data @'@ﬁps$lg@§yst§mgibﬁp@d@ble data psacensinthsystempadigconnected from the

arourGARRHE TTF BBrabfu gl Rahb 0GR RBhhbREg e gh iroran

netwd?la(ﬂean%ﬁr@r'ﬁﬂ AR upliek eonprdres isrisqutabiremniggiudlink @dmmands to the
ppendi ng the unsent portion of the downlink file

alrcrafte'teéwo@@ ghan on geeoe @%W@ﬁbiﬁ‘tth?dm&tﬁbéﬁ flaig processing
syste%v‘ﬂls't(ﬂéd s'ohﬁla?é) GIr& oat duc ré%ﬁrﬁ?ﬂﬁ'@"@ ink! o?nmgljré1 is sent to

uter rogram urt
the amcaathrnei;worg thm@rtﬂmmugi@undtammbrmmtt he conput er

the downl SREGARD ELERTROMIS PIsRRITENsStey"
t ERIdfhehR mb P BedMidd ks fdilbfs:

F1. A computer implemented method for transferring information with an

aircraft, the computer implemented method comprising: establishing a connection
between an onboard electronic distribution system executing in an aircraft data

processing system in the aircraft and an on ground component; responsive to a request
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F 15. The conputer program product of claimF 10
further conprising: program code, stored on the
w@eoopsas2 r eadabl e nedia, for storing the sof t Rer/ES2008/084839
aircraft part in a storage device in the aircraft data
rocessin stem on ich the onhoard e tronic . . .
for a GRrBF RGBS STBseded forpondt e dbiayhdRe sPBaFian. identitying

the cthRiEnetfoPEx&diriom By the, ol @ electidaicdivRibuién siem to form an
conprises data generated by a line replaceable unit in

identifie@d camneang; tsenging, thandesijiedaammendpe the agboard alectronic

distri@@@ﬂ&%sﬁemr&ﬂi H‘Eﬁ or?@ Eogﬂ&o%;dﬂggﬂé%ﬁiéggbﬁ ipg :%Sl{réﬂésbaléhbﬂ Ydentifier to

the c@heiand; ARifameny a sty es bitfihsacioh hyedcatedrwitafHe gshinand on
corresponding to _an uplink conmand in response to .
the onkoasd legiranie disgibudien cysiam and tbernHEorwRd geawpeaent using the
b [ecai Vi t ha: r j f ;
rans g ABRORERindr R RIath DB ik by R Bkl omiRRlen ling -
softwaef divaaf partrtorthé tonpaatd ¢lectronimdistribgtion eystewf frovartke on ground
aircraft part:. and storing the soft e aircraft part;
compgneit @ R BRI SF <A rHG SRS S G logs G ke Soriare
aircraftPIRPB8 BrofeESsthgeném. t he data processing system and
an aircraft data processing system wherein the o
ohBoar dhelceotpuder impéseniasumethodsyfstlaim Bk detherscamnprigieg:

respofsiyEPrenettaliet o nen g buar B HEd i on araytd ppgent sen
from BESdrdar@ efpablcedisfribsigod ishstehh® thedstegiound ddtepdtient,
ground conponent to send adownlink file to the on

detergiring whedhpidasenddhe dowmdnk §le; respaswhie i@ detesminationdo send the
downﬁlﬂé ﬁl%ﬁggﬁie %ﬂgﬂ?ggﬁ%‘g%@ﬁ){)hgge ggég igbgthg?io'\/\ﬂﬁ’ihﬁ ?i}é %%Eg)eht ground

roun [ recel ving
compdogni.i nk file. F19. The apparatus of claimF17 further

conprisjng: an aircraft network in an ajrcraft,

y\:ﬁér e Eh? FempYter igtRlemsn tedymethodsefilaiay 5 epherein Hlfa?tga of
sendihq _}I’i(—%‘g?ﬁgéfé Bt draR§lapCEdmpfiedd: s%?&ilnp%q%ﬁé g%ét@)ﬁeéf the software

er conprising: a set ne repl ace
aircraffrparsta thetdrdoaird elegtroniodistribution lsgsteof if Weer stahils indafates that an
for_use in o i ne replaceable unit in

art. i e o&. a |
Unse’ﬁrP@fE%‘f’tthSqﬂWﬁée @gﬁwaik%%r ISPTERPYS in the aircraft. A
CPAPUt The icBR\RABTHAe MBh R0 e RG] &ifn FQ!‘\Qhél‘éﬁﬂPﬁH&eétep of

program product for transferring information with an

sendigg ithe dpwnlink Gleriadbe oprgrpune soatponeAkteorpptisgs: rseading an unsent

portiof (AR ApRpHE FBroinE oh roBlk B RbFrRERE e PE sleffporton of
the dOWNIFTKORIB deCsivad bR ie oRLBOGHS LuRpbAcAt toespasial Hewnknk file
command from the on ground conponent, the conmmand for

corregpling hthesdowrlinkifled. The identified conmand is
seat t . . Oy o
£ P8 aqnsroy PR blGn ettt o dat h SR Hforsing:
identifyén@ths @mestht portidmeofaberdathlink file asing & carrespendirigastatls of
ith the co IS maintained on the onboard
wansf b RBTUNERIS but § on
F6. The computer implemented method of claim F1 further comprising: storing
the software aircraft part in a storage device in the aircraft data processing system on
which the onboard electronic distribution is located.
F7. The computer implemented method of claim F2, wherein the downlink file

comprises data generated by a line replaceable unit in the aircraft.
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system and the on ground conponent using the

transaction identifier. An uplink is initiated by the
wo@roogigaiszd conponent. A software aircraft partPCBHUSHNE/084839

to the onboard electronic distribution systemfromthe

e nhe oo inahine B SeMadif it B whaibing ine
repla&MONRts s8lesc@rfRsn oﬁﬁ%&hﬁh%eﬁ@stiﬂn@%@ﬁtopilot, anin

~ Enbodi ments may be clained as follows: G 1. A conputer
flight prisirieinmericsysirmod commMmurinatinnsesystdmwanavigiation siystem, a flight

contrfBi 7 fick8 Fe QY bl ERISIPR AL BB S8Ry oy "Fo
f Bpm aThecemyrdesiaiplementedl metrid ofdditn F$! whergn tHiesoftware

. received software aircraft part in a storage in the

aircraft parbisyfol e ima finaraplacgalle undrn ke airgiafter af t parts;
p i di ' r n: i t -
oF ¥l PR HEEbrit B POE R aTinG BOAnBUICR rBadalle medie:

programsqouiss istaret! @nrtbe eompujeareasiablel mpdia, forastalbishirsgea connection
interface systemto uplink a selected software,

betweg & gRBOREYICFFeRis CRUTIRHINLPAG/T GHesHRte & airPeigata

proceB8inbSsysferh i tHd Sr@ait dn@ #h Bﬁb%ncﬁbérﬁb@ﬁéntﬁjﬁhﬂ%ram code, stored
procCessi ng system creating a command to send 't he

on theg ebeputst reafiablameediar raspbnsivarto atrequastdor arcammand from the
whi ch the target.aircraft dat rocessing system.i. .

onbogtd dleettphic St wstsminadshriudl Bigeonpdinn. Gridensiving the

comnfHiNfaR @xeutoriethe drbddre eldFar@tedistidution|dyBied Yo fm an
forma stored uplink command; distributing the stored

identified car NIRRT BOfR. BYreskern theaginpetar reatiable media, for sending
the idé@ﬁ@%ﬁ%ﬂbﬁ”@a@ﬁggﬁﬁaﬁé&{ el‘éeﬂgﬁigdd?stfi%&?%ri g)?s\;tlgﬁgﬁ‘%m the on ground

responsi ve

compbagnieptogram tdue, Sedredtardtheaidnisuter rRiadabis inepir, forf sBigning a
roxy. server application processing the stored

the p :
trans%nqnﬁﬁe@dfmwe §%qu{1§j? PHROTEE] €% FIAEAIARLINE CarPRY!gS feadable
mecif 95 RS SEkyE 8 A arBalr L R Py TH AR ETn o
onboatidsslectbartic diptsdpncsyspe sesk: the espgnosind eotmpanepit esiegdbe

of. a.connection to the proxy server application, :
transgcioRAFYHTIE PRErIBIGoE: EloradaR tre FomiLicriRyalig g, for
initiat@BRAA GAAKIBY tHef &BdaNd ek&@ﬁ@@i@tr%&ian%géwﬁ;%s?mﬁ cbB8, stored
upl i nk command; sending the conmand dafa structure to
on the rempritsryegdablemmegipl iof sending awpefitwaie airesafyipexitosbe wepoard

etecrBB AL IR ST e r B TR ARl S E R e iy W uptink; and
prograecri, stared ohethe Roniputeoszaatle eeediay esk abiiny asemds g a transfer
the conmand data structure, sending the uplink comand

of therspfvrse @irgsaft Batver appl i cation. G3. The conputer

i e Iﬂ{ﬁﬁgﬂ& | ai t gorelals h S -

dﬁgbr :Tgﬂ%l%%g the st()grfaerﬁ pﬁ%@cﬁﬁggﬁn@an { 0 a ggﬁp\?\%lrng program
code,rsiogiesretite ¢camputien resdghde sedia respampivesto dnstheheequest to send a

0 nds, fromthe, software nanagenent tool. .. The . .

dow”ﬁ’&%ﬂ@ Eh? Hﬁl%ﬁ\ém éB”\ﬁ’QPﬁBbS%ﬁ?%%rg‘iaﬂﬁ @“EO?VGrGt?%%tFO”'C distribution
systefPRhe DIn"Groufill @ohiBbnent, for determining whether to send the downlink file;
program code, stored on the computer readable media, responsive to a determination to
send the downlink file to the on ground component, for sending the downlink file to the

on ground component.
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the software aircraft part in a crate in a storage
device. G5. The conputer inplenented nethod of claim

w@2009mkpspEi N t he software aircraft part is di gp@EUE2008/084839
Si gned and the crate is digitally signed. G5. The

B1Bua he SRR PBGFT ALy ol Gah 108y B dpeigm code.
stored BA thé %bﬁ%t@rﬂ@aﬂ@@lé%@dhhﬁ)r%@ﬁéﬁ@ thel PBNRE airBrait part to the
dat abase in the storage. G7. The conputer inplenented

onboargteleetrasfic disdibutionisysigm Hem ﬁampn igsouitl campenemgopestarm the

oplinGrfplifed hofiah) foqd lndforlln Eibiilie [rebfbtid s dr sending

an un'§Bﬁt Wﬁbh&ﬁlthé spiearndingtafipaiad thé onbabr &edtromittdigribution

nPrlsm receivi n? status information on uplinks of
systetfhlé heostaikis indispias thef ap ansent ke of ihersaftvareditsralt part is present.
[ r
| P31 mapt SamARRer BBl SRS £ yietSi the program code.
stored patteencbopaterdeadableshediagfordending, th\mmvmhn ktfieetd ihleson ground
stemstores a plurality of software alrcraf arts;

Compﬁxa%tt CASARESE S PRUE bR StUEg e A4 medla, for
SGHdIHﬁ%%h%beﬂ%?’l i tﬁé Wodnlih K fiff tootﬁm@r%uH@ ROnidITRRGHEgram

lural Tty of software aircraft parts; a managenent
code cajm@drmnthecqpapmter ofagtaide aradin fohap;pfbmm@g theyugent portion of the

down BB Fie vy i Sorb B Gl uR e AR Rehpine e

correSSUAMME S theG@dWnlibkeilgppar at us of claim G, wherein the
managenent conponent conprises a parts vault and a

cbitfrandhgicopmuderaprog@m produ ok slaamdt 1isfusihee camprielg: program

code,\égﬂ&re%' dh @%2 osrﬁ\[?utgg?e ;ﬂl%@népoﬁ’a For ﬁitenﬂfybr{i{h% Lﬂ"\s%lﬁt portion of the

down ek fileni sirdd acmsreaﬂamlﬁg smnaexttredste@ fértae osunliak ikgror y
connect ed to the bus, V\/nerel n corrputer usabl e program

cbde- i &h @P@Fwt%rrprpﬁ@fﬁﬁO Wi @PT glgdmde L usthey gpnprising: program
code, Q0 ethe GorhPteP HSadaMie gfédb,thFstBhHg%ﬁé QbitAld aircraft é)art in a

‘execut es the conputer usable program code to receive
storawﬂéwaeem the airabft data praesaingi dystany anowlhioh in@ onboaidveldctronic

craft part; store the received software
d'St”%?'PEr'%q %1(5 in a storage in the library with a

PFY6al Th¥ c@mpieér ¥ragfardigrédd@dtiof RfimS: 1 Rvherem tﬂelﬂiﬁfnllnk file
interface systemto manipulate the plurality of

compgses dateegenargiesk by pdineseplacealle|untriaithe agerwdt e a

aE'f'Za Pa%%%?%ﬂwmsf Iec;t ddizgltogﬁ% é&{)&begﬁfén BAbbard%lectronic

distrifutionassterg cspablernﬂrécéuomgtaedommafr@rff@ranh@ phi %bu 6O BORPDNent;
INn response to recel vi ng a user 1np ut fromthe user

requeSHNg e sRfwasg Areraft part sPITRRPRNYRY &ﬁ@wpﬂakp@a}r@and in response to
recei paé gﬂséalﬂﬂr)]hrﬁﬁéeérp{r{?ﬂ@fH?ﬁ Rl BF yrrblﬁﬁfd ef)m?%{aﬁ‘ﬂre%emr{gctrh"éféoftware

rar
aircraft part from the on ground component in response to requesting the software

aircraft part to form a received software aircraft part; and storing the software aircraft
part; a data processing system, wherein the on ground component executes on the data
processing system; and an aircraft data processing system, wherein the onboard
electronic distribution system executes on the aircraft data processing system.

F18. The apparatus of claim F17, wherein the onboard electronic distribution

system is capable of sending the request to the on ground component to send a
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data processing system store the uplink command in a
gueue in the storage in the library to forma stored

waipiopngsenmrand; distribute the stored uplink PORS2008/084839
to a proxy server application in response to a request

downlydh ETRIRE o bl LamPRaRa! 314 sPadind B HoppIihaleRghg on ground
compBREME raBdEAl MNiridR iR IRASAe'dh GIREAN GoRhohare i \eatable of

for the selected software aircraft part fromthe proxy
receideg (e deplinlkchilei on processing the stored uplink

cRatut e PRerallf of BERH 7 Phngl BuPhif Ry, AN BBl Adlwork in ar

aircrafti @hetdintiee biverast qite progidsing sypemIigd Ideatédih ietiscraft network.
server_application in response to the request for

cEﬁﬂanzﬁbeﬁpeﬁraduspéﬁtalr@&Véﬂrtasbp@@aflslae asgkof line replaceable
units Wﬁ%e{tro%?éf&;bmer]eﬁ?@%;goﬁﬁfeﬁg%lr% ngérg #‘ﬁ)‘?kﬁgﬁ n?'bﬂgrd?@hne
replawbt@unmrrptheceetlafmnemeplespahrleermte nattmfarsﬁafte of a

C nnectlon t t he rver tlon Create a
R R nletmanidd Methdih ApraraibRi # ComRiIe Progaa product for
transﬁeﬂﬁwgci‘hmroﬂ%rﬂw §F1ra‘|’r%Fé‘ff eAlBnhBStdH i‘%’@‘st%fstﬁ@ﬂ between an

appl71 cation, wherein the proxy server application _
onboarelgelaetrcpmed&rsbutg)ntmmmrﬁmndtsngrm argatrhr@ftodatamn@bemrm system in

. d h
the aigpll i of BT EhCoPinel RS R RaE 85t B daspmand from
the o GRoutdl EdHipSREATRING dRfianedorétaiutidndidegtifibe. TRBNBGStified
data structure. Gl4. The conputer claim Gl2, wherein
commangl isrsebéinsthe ahaard eleaionicesiskiugen shistegn frpnt @ on ground
compBﬁ@P. %Waﬂ%@tm %Qﬁtlﬁ@r |9'a§slghQH tﬁ@?or%tr%[n%d NWa‘nQ%otron
conmand to a SO twar e managenen n response a

assod’ &edegith fhercdrandigraristafineadon the ijdarared?ecnmm&gens&tﬂution
ool . G15. A conputer pr ogram pr oduct conpri si ng

SysteRoARshING O GEMIHETBIQISH A Chibti EANSACHGR HATLBRE. An Uplink is
initiat&d %gqge on g}rBGn?eBﬁ:ﬁ)BﬁEnf eﬁ%g)ﬂ%t@ atbif E%rﬁ‘to {1 onboard
o) e rar

recei ving aircraft part at
electrboicrdistribetien systesofromehe o grouaé tcopmdn;enpta)gerdmnm tttteuplrnk A

statuSpEs RSt o T PO CAUIT I Pa T PE Soamorant I StSred.
storage in t hgOFTYWARE AMRORAFT PART LIBFRARYO t war e
aircraft parts; program code, stored on the conputer

rémqﬁabeetsgnev@@eclmdaas fOCHDWQr ovi di ng a user

g;ft1er f ?‘Cceoﬁa@%ﬁﬁ&ggﬁgécfﬁtem&d orrgp%%ﬂ &]ﬂ, Iségwgﬁﬁ %rs%rgft parts, the

compatarrieglemeritbd rﬁétﬁibdtdbfnp’rtsﬁﬁg" debdigingtpsSfgeaneslicraft part at a library
responsive to receiving a user input fromthe user

to forinm Egqeivas seftwarm aisralbPerksierisg the feeeivast sqffware aircraft partin a
stora%éa [rftit%iflfrt])r@‘&g\kl tlf %%r&h@oﬁlsﬁﬁare %élretaftsﬁérﬁ"%ag\{lafan a&ljr interface

a target alrcra

systemtoaeasnpntatejm pluralftp of soféadiengiraaft pamsni thelirang resgonsive to
el ected, software aircraft_part to gggsl rcra

i n
rece'\rrm @Wﬁeﬁ@ﬂ%r‘(@é‘ﬂ t‘%ftrdt‘ter@éi?éyﬁte& HH %§§{9§Fﬁq goftware
aircraftQst ﬁgmttﬂe fulrhwHfe %mf‘ artPIOBER 5946 a tar et aircraft
stored ont %bter recor dabl e storage é}g %
data prooessing system creatlng a command to send the selected software aircraft part
to an aircraft in which the target aircraft data processing system is located to form an
uplink command; storing the uplink command in a queue in the storage in the library to

form a stored uplink command; distributing the stored uplink command to a proxy server
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the uplink command in a queue in the storage in the
library to forma stored uplink command; program code,

wG@@pmesksen t he conputer recordabl e storage nmedP@r/USmN8/084839
di stributing the stored uplink command to a proxy

.server application in response t reguest for e
appliCRR S P10 SUERY 0L EPUERendsF oa e oRosyver application:
and rEéSHBNShRY o8V Y & PElfIest teHtRE selbctdtes6RNBI Sifcraft part from the

recordabl e storage nedia, responsive to receiving a

proxyrssfiveisapriicatiempraseissingdtie stfredaiptinkicoamadnd, sending the selected

e_. r | call I ssing the stored
SOftW%% ?'EﬁgﬁﬁﬁﬁﬁﬁgﬁéPgws%?{g%tégﬁ’lﬁcgﬂéﬁ ected software
a@2er afThe pakiputer intteented methoer ofagiihi Gat ivbereifitife distributing
The conputer program product of claim GL5, wherein the
step GRRIIRES: eSS O GHRIesenee Qaamnf‘ﬁ@t'%tﬁaptb@éﬂ OXy server
appiicERB RRRLRIT Gefdi R fnal dtordhs drbRH e bBRickBh Ereating o
commashdataestivetae feqihesaiplink rcocomandidseridiranihe qgorompand etaia structure

gﬁpl i cation cErrapri ses: conputer rorﬁéam clodg, t or ed .
to thegioxy, e RGhFRPATE 0L, BiNgERIN 8 PEPAGRETHRIRRPICAHSH BREINpeProcessing
the ccgrﬁm%_nﬂé%ﬁibcﬁecgonﬁ‘rg‘éﬁﬂ!&%@é sR0ctufe: M RSPYMsISERY ﬁpgtrher request

pplication, for identifying the uplink conmmand _
for the hiplipk oy mandiecewegl aftestseodingdbapenemand dgtaasiruaidee, sending the

. stored the conputer recordabl e storage nedia, for
ol ¢ Ehfiang o B8 ARG EPBGTRAIEN o for the upii ni
C OBTRNThe COMPILET inPl@REATORBthdt F #4inP G 1tflRhEPERHPASINg:
recordabl e storage nedia, for sending the command data

distrigttingdhe séored uptiek gpawyareioesoliypre B@negaManh @ imrasponse to a
i i ' ing the
equcl] AR SEO Fhe BN egh PR RT I8
c@aput The poogpuasn igkementear wdthan dfretaino@1Uuther comprising: storing

recor dabl e storage mnmedia, responsive to another
the sofvareirorafi PRRAN GETRIRKNPRERRE #@eved after sending

L. corpaRg & i )fﬂé‘f?lEer%’ mt%ﬂ{qQS@FHéiﬂgthﬁT%Péih %% software

command to the proxy server application.
aircratiqeruisaligitallygigmepand tht crafte o dipitaly dignédir t her

c rispng: conputer program code, st.or on the

cbbut She EoriiRMPIesh Lot Gt G Whetel thg soware
aircraftarbis&t6éduRld ks SPSERNGH the stora@blatRl RhamirR Mue is located in

tool in response to a request for the commands from

a datahasesiofthestaraganagenent tool. G 18 . The conputer

ot abBsBbithe s ellest aishf ot GIbbpbr Gomrising:
deleting @oset f laircrifopAgefrorcha, plfilityséfasoftagare Rercesff baves i response to
alrcraft part in a crate in the storage device. Gl19.

anothgrEsePUt-er program product of claim GL8, wherein the

S %fSt Wafrfie S:Pgﬁtg& inﬁﬂé%eh%ﬂé@k{%@cl%bﬂ%ﬁ q‘u ﬂﬂgrr %(g‘rﬂ gpnsing:

crate is 'y "si gne uter p
receiyingdtatiis mfforohatiom & Gplinisesfeha softerase birwaftepats torfafm received

statu%rg&%ioﬁ%éﬁé%&&ga@g rlsgéwé Sé&q?lrjnsdiin Oﬁrﬁaetiosnt.orage and

G9. An apparatus comprising: a file system located on a storage device,
wherein the file system stores a plurality of software aircraft parts; a database located
on the storage device, wherein the database stores a plurality of commands used to

manage the plurality of software aircraft parts; a management component capable of
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dat abase in the storage. &1 . The conputer program
product of claim G 15 further conprising: conputer
w@emgnseasvrzode, stored on the conputer recor dabP@&r/US2008/084839
storage media, for deleting a set of aircraft parts
mthe pluyrality o oftware aircraft parts in .
general8E she EFalty e eIy anifgsstabrfaeh SVElsi grasble of receiving
user iRpAGIASPRERINEIMEhagdrAE CorPoridHtt her conpri si ng:
comput er program code, stored on the conputer
r &d&r ddbe @ppatateg ef akaitn 439, fugeredcidievnagagermenscomponent

compfifey b Ru e el sl bPRRReb R 2nd computer

pPGAYL amhe epparattio bediaim Ghevicsranuiherstoeger dtahdeis a set of hard
storage nedia, for storing the received status
disk driyesr mati on. A conputer inpl emented nethod, apparatus,

<1200 8 AT B B FOREL I SALLNE v o

the bd; eamenorpicpnndtied tetles bes, whaerein sompu’reecmsablet pregram code is
i wi th ot her softvvare alrcr tlﬁ(ggrts A Us

| ibrar
storeg Hf‘éﬁ? ﬁ&‘é ard BiSOFeRSET Lg! r?QHPBﬁtFQ U%o‘f’t‘@\%"éﬁ‘e processor
unit eﬁéétﬁ’cé@ftlﬁe E@hb%ter%%%l%@“él‘o\g%%%oﬁ%%'rébélge 3 dbiRfarbHétaft part at a

fromthe user interface to uplink a selected software
libraryta forefa rgesited spfaNarar@r@rafapadr sibre thet ecpivedexdtwage alrcraft part

in & sERESOE ML R P it Rl Rt Sl S Al e id qvide 3 User
interfASOSRASINNG rBNFpeRtd thd ﬂgﬁéliwiof Jdrevatiel dirttafe Eﬁ'ﬁ@l’ﬁitheﬁllbrary,
stored in a queue in the storage in the librar The

creatg gl qonrMapdt@ Aend heiseleetegilaatvare aircpfbrgt depn alrcraft in which the
target?\;ﬂpérbﬁ?ig'té) dc'%sglﬂé%&gtc‘e‘?nﬁsolo%af gjqft’éef?ﬁm a%rlﬁg%g:&g))r@rﬁand in response

esponsi ve ng a requ rom-t

to reoemin@a uaepiriptiafroanther wser disterfgcé kgstehoteedplink a sélected software
nmmand, the sel ected part is sent to the proxy serve

alrcragtﬁﬁr; (ggm thg. pquagtyocgss(p,fq\/\&rqa SHCcat payts iy thedibggyy O a target alrcraft
data &%E@égl@%g%@{f@@r@' tHEN ﬁni@@ s W@Eﬁ@ﬁ@% fh%rstora(%e in the

pur pos ['ustration an descri ption,
library tot fonthesl stove dh eplintheormtmang; distiibute tieel staved Iulpllnk command to a

Proxy SRIVGTATIERUAI M fSPOBES B APRIRSL oy CHBLENGP G P server
applicioh! ahd sERE td Selebteldt Sttware idifcpAfepart 36 HNpRX§ ¥e$ver application
enbodi ments may provide different advant ages as

in respenpait@eLactying Beequesidor igsnkectedisolivaemaiscrafttpart from the proxy

sorvef gBBHAFRH aribe ey ke SR IBRE. o nol i es o
t e 3enhdicaripiser fhsaipt &ARI adkbreip i erédutdig, thardniputer usable
enabl e others of ordinary skill in the art to

programdeads: ieriistrikbtedinegtersg eplinkcoinand (o tp@inserenanplication in

respofigé 'tgg}?ei Fglggg{eg tdéﬁrﬁﬁ?gés b §>6|rc5>§/jsér9e dé}?pli%%_[ﬂ&ﬁ GHeHrocessor

unit esetuteartiee aompusd tsalde progmeageodnto @pptfyahesiplink command for the
proxy soe%)ér apph%atlon in response to a presence of a connection to the proxy server
application; create a command data structure for the uplink command; send the
command data structure to the proxy server application, wherein the proxy server
application begins processing the commands using the command data structure; and
send the uplink command to the proxy server application in response to another request

for the uplink command received after sending the command data structure.
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a library associated with a data processing system

the library being configured nanage a set of software
w@reoensdsp2 parts for a set of aircraft; a recei RCTYS2008/084839

nodul e capable of receiving the plurality of software

ai.rcra parts an t of softwar
bﬂ H] ﬁgm@t?r gg adIIZbﬁgl{eyelnzﬁ%ps%p%gF yait ?qrrher executes the
compﬁﬁéﬂﬂéﬁb@éﬂo@ﬂarﬂ"do@lettbQiléthBut%rtMe stéred iphink ﬁénﬁﬁé’ﬁfd’ to a software
server i s capable of serving a set of aircraf
manageent $ool im respesae do @l reguesinioc the @Qmmamdsdrorwm epiitware
I in the set of aircraft, wherein the
mana@%g?eg}géogl ectronic distribution syst emis an aircraft
CG16nt Al gonih\ete s ptogramaprogd uef dongpriigiing:sa 8ohputer¢eg@dbble storage
receiving a software aircraft part for the aircraft

medla rnfﬁg&aﬁ@ CofdrgPiea o BpyFrRBtes resardaklevaderaggrpedia, for receiving a
softw8¥ ai % ?%% ?t; 2fi5ra dqltoﬁﬂaapfe%eé\%%l sofméglrréréfpﬁart, program code,
por e"so es an

war e nt enance t ool Fovi
storedibhethemabmpu@artrecbxda@knsltotdtge B@Hia/yeiorestarmgltiaé teqedrdd $aftware

aircra hqead'f {]bez{l) stro%agecla %ﬁ @gr\)&n Ly Ip? tfyto ;%Q : %1%%&5@% X rts; program
code %Q@r%rdaéNﬁweoéorﬁb@ﬂeméoorw&lﬁ’léeét&aba%éd@rﬁfrbr&ﬁdi‘ﬁ? a user interface

conf lgure to create a crate contalnin t he sof tware
systea toonahipufaie thapkwrauiye oé softwake altﬁraﬁmaetsan theg Wpraryisgprogram code,

i S nt to d electronic distri ion system .
storeq g copulet e BOMRRC S Brads BRAT SPHR D o RRRLEHE per mpu
from A& interfate §¥]§tem b upliRrLsdletide JoTtNere %ﬂth&ﬂ’f pars from the

associated with the data ﬁroces& ng sgstem . The

pluralgy of gattwars aicerafttpapiarin theirgeyine Rigshaiead dita pregassing
systel:h fef\hﬁ Sflrﬁ‘ggﬁ‘)nﬂ%ﬁ@% geﬁ’cﬂﬁ Igct%'é?) g\’%‘?’ﬁ%ﬁ&qﬁféﬁrt to an aircraft

OHHEC proxy server 0O recelv

in whighrthe #drigepairtrafti datapveskssitgosyistemads favatéd ta:fmmmaamuplgwk
t he onboard el ectronic d| stribution systemw th th

commegic REREN A SOTBArN (g RPTORMIREEICOTIRPIE ROTBEE Sapa, for storing
the uBifth! nifiali Hh &l UiueaR 1Y $tdPhS h IHEALRER toDfim ALIRY Gplink

al rc t part he on ution
comnsyrst; @mgﬂamTh@dacs‘tmrwdrw mercmmrbmtepe&dordMaWBge medla for
. 'Q]—ﬁparﬁ us_of cI ajm1, %\lﬂﬂ ein the onboar hect oni
distriniting the &f‘?%ﬂ LWE'E hR O SETY PloARRLica ?”H?“f%pﬁgsetoa
requers?fﬁr%ﬂﬁ)ﬁbﬁdéiﬂbhﬁth@brbﬁ? s@ivef applicdtont BRd RoMPUtSEHd8Fam code,
form downl i nk data and wherein the proxy server

storeci endke chmpgitaurerandalia storage media, sespgnsive tosteseivig a éequest for

the sefeRprGRE pBbl it B bisT0%7 SRR AR A SigBhasing the

stored upnKk bemhidhdarfyr demdiritetherdutedtdd ebtaareaireraft part to the proxy
distribution systemin a crate. 7. A conputer

server gppkgatiffed net hod for managing a plurality of
S @Wﬁmﬁ'ﬁe z?:'oWLﬁl&Igp@@Férﬁ prl)&.?ct%? R 1 5 Wh&%ﬁpfh% computer

d co
program code, stored on the computer recordable storage media, for distributing the

stored uplink command to a proxy server application in response to a request for
commands from a proxy server application comprises: computer program code, stored
on the computer recordable storage media, responsive to a presence of a connection to
the proxy server application, for identifying the uplink command for the proxy server
application; computer program code, stored on the computer recordable storage media,

for creating a command data structure for the uplink command; computer program
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storing a software aircraft part in a library;
identifying an aircraft for the software aircraft part

wa 200p08259aN i dentified aircraft; sending the sPET/vs2088/084839
aircraft part fromthe library to a proxy server; and

h ft ft t f th
code. SPGATOh EesionuERrsriralibrumBeuhedipy BrsPEHRG EY aamymand data
structhhﬁ?td t@t@rﬁrbi* 8dn_y %9bﬁéétron8whEP@n GREPEES sdrvd @ﬁﬁﬁbﬁgn begins

aim?7, wherein the step of "sendi ng
proce§§mgvtbe EORIMaNGH USngrtlne ﬁeasmarhbd@te@twcﬁe'evend p@rrmter program

code MARE dh Ble"GhRISF rételip B BBeigE  BRehefp agngther request

for th@upliniatdbmpedrid faceMetingitap isekdingethy &onimaid eaendeadtdre, for sending
el ectronic distribution systemon the identified

the uelmkcqoammaugmgwep@%ﬁﬂﬁv%raanntﬁgﬂqw nk. 9. The conputer

[ I e miﬁ??p& t
sgﬂd. @ % OgF cr a'fcfzt Of%%ﬁg%#@ﬁne&p%ﬁ Sing: computer
prograer coele, storad onrtbeaJOmFRJtetctercordablet sRrragduiadian foydisaibuting the
he.identified aircraft compri ses: E%@ndln t he

stored JP{ieFa iAo S erer g 9eBSP} 9 InsiEshanse ip g fgauest for the
comniiRRATdinthe ShitRBkE ik ia, System on the

dentified aircraft using a portable software -
nﬁh&t ehbaconmpber pmlrarflfrpeo@mtmﬁtcalmu @b durthrarexdmrisingl computer

f claim7, wh t t
progrgy e, Blerp SBT0P sriniie SEPHiENE StPapemedia er siogRode
softwatePaitdraft patt ihQf chate IneBeist@@geaidwey.e aircraft part;
processing the software aircraft part to froma

pFd&es S ba copTRUlEI Rrogran rapdu@ Al claimrd 181 whengd) heesoftware aircraft

f the library. 11.
part IHBREAT ShnS8 G Buibdh BldielBSlase o m 7 1 ar e
cQ@20r i fhé@on&&ﬂl@h progeara grodust of eldiineG 0B bohe@in the software aircraft
el ectronic distribuytion systemfromthe library

part ig ﬁtroé%tﬂ 2 ﬁl@sp?yéi%mérémﬁ‘e?tof%ﬂ%é% véheaeindbea thPH?n'?t lpsated in a

datab%ﬁ @,Lésﬁgﬁg% receiving the data at the library
roug roxy server in response to sending the

cGitandhe tamplher pmgmmexrodmjloémmﬂne@mrﬂmi avimmrissngncomputer
S|n Uffend n the oftware,.aircr

7 f h
progrdmd0dey SIATEREN B ArPAET iecOBAE SR At ofigng a set of

alrcraﬂrba?‘tsol%rtrﬁhé %Ilﬁ’@l@lﬂf%bftwrépé’ bﬁgra‘ftrkﬁal’@lhtrégb@né‘é)f@é’ﬁcﬁﬁer user
the software aircraft part to the aircraf

input. est abI i shing a conmuni cations |ink between the

22 uie B ferARE R et PR IS i P TS computer

progr@@trdcﬂié, 8tored on the computer recordable storage media, for receiving status
information on uplinks of the software aircraft parts to form received status information;
and computer program code, stored on the computer recordable storage media, for
storing the received status information.

A computer implemented method, apparatus, and computer program product for
managing software aircraft parts. A software aircraft part is received at a library. The
received part is stored in the library with other software aircraft parts. A user interface is
provided to manipulate the software aircraft parts. Responsive to receiving a user input
from the user interface to uplink a selected software aircraft part to a target aircraft data

processing system, a command is created to send the selected part to an aircraft in
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conmputer to the aircraft to forman established

communi cations link; and sending the software aircraft
W@2000/08250 t he sof t ware mai ntenance tool to theCDORAS/0B4839

el ectronic distribution systemthrough the established

whichctﬂgqgrngie %tlricroa Sd.':llti.anpkrc')cessing system is located. The uplink command is
stored in a queue in the storage in the library. The uplink command is distributed to a
proxy server application in response to a request for commands. Responsive to
receiving a request from the proxy server application processing the stored uplink
command, the selected part is sent to the proxy server application.

The description of the different advantageous embodiments has been presented
for purposes of illustration and description, and is not intended to be exhaustive or
limited to the embodiments in the form disclosed. Many modifications and variations will
be apparent to those of ordinary skill in the art. Further, different advantageous
embodiments may provide different advantages as compared to other advantageous
embodiments. The embodiment or embodiments selected are chosen and described in
order to best explain the principles of the embodiments, the practical application, and to
enable others of ordinary skill in the art to understand the disclosure for various
embodiments with various modifications as are suited to the particular use

contemplated.
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CLAIMS:

What is claimed is:

1. A software aircraft part management apparatus, comprising:

a library associated with a data processing system, the library being configured
manage a set of software aircraft parts for a set of aircraft;

a receiving module capable of receiving the plurality of software aircraft parts and
sending the set of software aircraft parts to the library;

a proxy server in communication with the library, wherein the proxy server is
capable of serving a set of aircraft clients;

an onboard electronic distribution system for an aircraft in the set of aircraft,
wherein the onboard electronic distribution system is an aircraft client in the set of
aircraft clients and is capable of receiving a software aircraft part for the aircraft from the
library through the proxy server; and

a portable software maintenance tool, wherein the portable software
maintenance tool provides an alternate route to send the software aircraft part to the

onboard electronic distribution system of the aircraft.

2. The software aircraft part management apparatus of claim 1, wherein the library
being configure to create a crate containing the software aircraft part and wherein the

software aircraft part is sent to the onboard electronic distribution system in the crate.

3. The software aircraft part management apparatus of claim 1, wherein the proxy

server is associated with the data processing system.

4. The software aircraft part management apparatus of claim 1, wherein the
portable software maintenance tool connects to the proxy server to receive the software
aircraft part, is moved onto the aircraft containing the onboard electronic distribution
system with the software aircraft part, and connects to the onboard software distribution
system to transfer the software aircraft part to the onboard electronic distribution

system.
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5. The software aircraft part management apparatus of claim 1, wherein the
onboard electronic distribution system downlinks data from a set of line replaceable
units on the aircraft to the proxy server to form downlink data and wherein the proxy

server sends the downlink data to the library for storage.

6. The software aircraft part management apparatus of claim 1, wherein the
software aircraft part is moved from the library to the onboard electronic distribution

system in a crate.

7. A computer implemented method for managing a plurality of software aircraft
parts, the computer implemented method comprising:
storing a software aircraft part in a library;
identifying an aircraft for the software aircraft part to form an identified aircraft;
sending the software aircraft part from the library to a proxy server; and
sending the software aircraft part from the proxy server to an onboard electronic

distribution system on the identified aircraft.

8. The computer implemented method of claim 7, wherein the step of sending the
software aircraft part from the proxy server to an onboard electronic distribution system
on the identified aircraft comprises:

sending the software aircraft part from the proxy server to the onboard electronic

distribution system on the identified aircraft using a communications link.

9. The computer implemented method of claim 7, wherein the step of sending the
software aircraft part from the proxy server to an onboard electronic distribution system
on the identified aircraft comprises:

sending the software aircraft part from the proxy server to the onboard electronic

distribution system on the identified aircraft using a portable software maintenance tool.

10.  The computer implemented method of claim 7, wherein the storing step

comprises:
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receiving the software aircraft part from a supplier to form a received software
aircraft part;

processing the software aircraft part to from a processed software aircraft part;
and

storing the processed software aircraft part in the library.

11.  The computer implemented method of claim 7 further comprising:

sending a command to the onboard electronic distribution system from the library
through the proxy server to download data from the aircraft; and

receiving the data at the library through the proxy server in response to sending

the command.

12.  The computer implemented method of claim 7 further comprising:

sending the software aircraft part from the library to a software maintenance tool
on a portable computer;

moving the portable computer with the software aircraft part to the aircraft;

establishing a communications link between the software maintenance tool with
the onboard electronic distribution system on the aircraft after moving the portable
computer to the aircraft to form an established communications link; and

sending the software aircraft part from the software maintenance tool to the

onboard electronic distribution system through the established communications link.
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