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METHOD AND APPARATUS FOR LOADI NG SOFTWARE Al RCRAFT

PARTS BACKGROUND | NFORVATION 1. Field: The present
walraelesw e rel ates generally to an i nproved deCEHUS2009/030652

processi ng systemand in particular to a nmethod and

VERORARPLAP R AR A S GRLIRP G HOBTIFAREARERAFT RARTS

comput er i npl enented net hod, apparatus, and computer
usabl e program product for manahg\rga&l oadabl e software
aircraft parts. BAGKERPUMHIN ATIONcraft are
extrenely conpl ex. For exarrpl e, an aircraft may have
many types of electronic systens on board. A
1. pErdIdr:uI ar electronic system on an aircraft also may
referred as a line re ceable unit (
% W%iﬁ%@é%@g?%"ﬁ ﬁrhats%agen%ﬁ@y Ehan grpiyed f&?ﬁ@rﬁ’m%ss'”g system
RicLRPhE 2GR fFHhPa?@ﬂrrgO twifel BP Yrcraft. Stil
and |r} 8 |CD%{P 84 fohl%ldaﬁgiota naaﬁfswo arfE s@fwéﬁ'e#a Hfrcra Sti

mtation, genent s an aut opli
more partiquldryi, gm peaseat dar:rmer& reiatesetma eompmmenrrnplemenhed method,
S a havi gati ste ht controller, a
appaip iy A ReBi ef USala PRodr bitbist I Thasnaing Pacbie fottyere

aircraffti Bftd. epl aceabl e unit may use softvvare or progranm ng
to provide the logic or control for various operations
and functions. The software and other information used

[ ' epl aceable unit are comonly treated as

2. pgra%b"(ﬂ??{’re airline industry. For exanple, a software
aMYdeedbiromf are asgemdly cbhpieneFoegtangiabhe aifardft Mmayatave many
aircraft may be tracked separately fromthe |ine

types of glegionig %yﬁyﬁmﬁ AnRP3TEf ¥ P@ﬂlcvk@r@ée%rqmﬁ%ﬂie@ on an aircraft also
may t?é#éfé‘ﬁ t@bs %rlﬁfgt qe{&?ééea()resﬁﬁ) LﬁéUESA%écreel‘ﬁ@éﬁtﬁlgau&ét - may take on

arrcra war e alrcr arts na
variougifooms. 1A hraae rexpd ceatddo Linit nmayt besfopaxamofe, Mhthodélrrimtahqn a flight
of the aircraft fromthe&nﬁ\gﬁfacturer or as part

managg SYPER GHer PP ary F ENteriadaeRt $ySieE %&?7”6%””'03“0”
systerrp%dr% tiohadyseta, é%@?r"t“c@lHﬁ?HerFQrﬂ ngdsffr@@ér%fer BrfcPaesli®ion of

réadabl®e medi'a, such as a oppy l'ash menory
boarditrg sy;stemr a digital versatile disk (DVD) nay be taken

tqQ . the a rcr a oaded . nto the co ar . .
& b eBlelepBlet ey RSSO Ere o & ad P B b e logic or
contrcbl%prlé’rﬁ)dsf @dbﬁ'ﬁhérﬁs BAd fleetioakt %eescﬂﬂvrfdr‘fé%fnﬁ et inf@midi®n used in
onputing system through a communi cations |ink

a Ilneésplaﬁeaslﬁemlwtemwnpnb/ ttQﬂ’f@drtaiSrR?@y@ttb@rﬁﬁh@e tngkistry. For
exam@ ﬁns%ft‘?/vare te;pﬁgé lo\?ﬁfo? u%éﬁr? 'Er?‘ef ﬁneD fe‘erptlacéd?)lé/ Srnt %tﬁ{ aircraft may be

ques,
tracked separately from the line replaceable unit and referred to as a loadable software

aircraft part (LSAP) or as a software aircraft part.

Software aircraft parts may be loaded into a line replaceable unit as part of the
delivery of the aircraft from the manufacturer or as part of a maintenance operation.
Software aircraft parts may be loaded by various techniques. For example, a computer
readable media, such as a floppy disk, a flash memory drive, or a digital versatile disk
(DVD) may be taken to the aircraft and loaded into the computing or avionics system for
the aircraft.
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data processing system such as a | aptop, may be

carried to the aircraft to transfer the software
waeeogned7to part. Different aircraft may requir ePCT/US2009/030652

different software aircraft parts. For exanpl e,

SORSTEEhbYEF T e b TReEF Solial brEiadiart e
compétifig spstendthrodigh S@ﬁimrhulmeaﬁtbrwlw@efstébﬁshddebéiwfebﬁrtﬁétcomputlng
software aircraft parts. For exanple, a Boeing 777

may
systemeanrd ther sauren of the sqfbrare ajjoraft Pﬁrts la yghpiher teflwiques, a portable
r s
data ﬂ@ﬁé%éé@g\%% tIE(Ed %ﬁ@ gsréavi)tcgﬁ éﬂgﬁe%ﬂ%&cfr Ctlrﬁan%Fc{réﬂ: to transfer the
softwﬁitd discrBbypaet. engi nes. A software aircraft part deS| gned

far a line repl aceabl e sed to control
Biiienta oot By onure ik esh SR WS Sraergen oreample,
dlﬁeraﬂ\tftf/ﬁéseé% a.F&éfttfﬁasPeog} irkf A&t ¥8ﬁ\§éﬁ€‘§|r&5ﬂ %5@3 g(gganother

a result tware aircraft parts
examp\@espe«:rﬁc focradt Qfathelsameatypal also afay regeime wifferent sdfware aircraft

parts S EPF RidtBPlek ALGAIN0 Fa7 e Rays PUPREENST B Ss VUi 1 Brafhole, one
versidrf6ffls @tdraft ahdy bas ebneral Fle OB 'erigffeschBifdaRGher version of the

docunent s about the software aircraft part to ensure
aircrafttia@y vre RallsdRaycei engings. Asofwasp pirorati parédasigaedier a line

reptaeiyc I USbH I8 EFo Rl AL bnor T RE M oG Ehdines is
differéritrigethese idiff@tht vérsrsadftanBo€ingi 77aT. ahd apasiilt, saftweee aircraft parts

pl aced on a nedia for transport to the aircraft. This
may Q%/ﬁée%fﬂc for sclarsicylar aiipadraveinevisig ha%aameetypeaarémel
Cbﬁﬁjé‘nﬂg (ﬁerﬁfbfré ‘O’QH ?f §%Bft\t/\/aP@5Frﬁ'aﬁ‘t qﬁf‘%% rB&%tethtea
proper tware al r t part reac ropri
particumrgaﬂtgeaawmaﬁfbaseSLd}MR‘eipémioadmm@dmmnenﬂscahammessoftware

de a conput npl enent.ed net hod, par at and
aircrofl s oo SuCa DN B SHRHPEGA b 6N ARAALIISIE B Gl Tidhg Software
aircrafti Jff. 2OhcOd appropPiRfe SEHMARTAHRIHE Pﬁﬁ% HeEEH |deﬁt|f|ed for a target
conputer 1 nplenented nethod identifies an aircraf
aircraft; the @ftymrecﬁquaft gett nady be giacedoort ermeciatfar @emspoﬂ to the aircraft.

alrcraft. e for use in the aircr
This s ff PrdcieaS SneEb B g eyl e obd bkl o gpfware arcraft
parts §@BR&lrelthhi the mspet SofbeireertrafipafabhReLtrRgborberiate target

target aircraft. The software aircraft part is created
aircraionpri sing the software and netadata rel ating

usability of the software aircraft part in the target

aircraftin response to a determ nation that

conpatibility exists bet GUMMARY software and t he

target aircraft. In another advantageous enbodi nent, a

software aircraft part is received for use in an

a

m;ggeﬁgé?%gbeugtemmmr X a?ﬁ?ﬁ%’?"%@ é’EofﬁBu?ér lifpfrhented method,
apparatus, and computer usable program code for managing a software aircraft part. In

one advantageous embodiment, a computer implemented method identifies an aircraft
from a set of target aircraft to form a target aircraft. Software for use in the aircraft is
identified. A determination is made as to whether compatibility exists between the
software and the target aircraft. The software aircraft part is created comprising the
software and metadata relating usability of the software aircraft part in the target aircraft
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conprises a set of software conponents and net adata
identifying a set of target aircraft on which the

W@ G0pmea7e0 ai rcraft part can be used. A deter m PEL/USI009/630652
made as to whether the software aircraft part can be

n restiSFe ke Bl AHFIE! hef EpRUBERESBR PRSI pdfare and the

targeip@fdrafts | oaded into the aircraft data processing
stemin response to a determ nation that the
aneiher adyaritageoysnembedime. asefwiare aiieradi pait igfreceived for use

in an g?r%% erﬁﬁ%?%%&g’b”%%{ﬁ% dri'ay &} rcr%ﬁf) relﬂqH@%bﬂ%Péjﬁlrcraft part

rogramp ct conp
compasepatset of saftlabieccormporerds dzndonemldasa mjeogfymg asééof target aircraft

stored on the co uter readabl e nedi um, Program code
on Wit becedarB i AR RIS GSE: Al Thinatisd i Befe g (o whether
the sdfﬂﬁ%tan%réﬁ bafticah®bd Qs%éa R ﬂw@%‘ﬁ%?a@béfar |§'rfoEes§_ R§ 82§t%8i gﬁ‘the

code also is present for identitying software
aircraftrusingethel meteafata. Phegofimace agciadt pareisdoadédinto the aircraft data

det er m pi ng whet her ,co tibiljty,exists between
proce§ G sl Ty e o8 S acap g rafion iRty SafiEatEareblart can be
used B eedifcra® defepicRebsifgs9stenmre aircraft part

conprising the softvvare and nmetadata relating

ulayet anofhestadveataggausesrabedimanfa computarprogian arqgiict

compfistit ol tet, RRRRBRE S ONEV B ol Bhg sqrgd on the
compuwrgeiad@cblé Chﬁ@dlum | Progjrarnl cogletis pneddig foraidgatiflmgeansircraft from a
di ment, a conputer program product conputer

set Ofﬁﬁ@frt é‘ﬁpiﬁfb'@d@f m c?o‘i@f)@ ¢licralt.c dhppregrane 8@% pisora @irgsent for

s
e S5 SRSy BSOS 5 2610 Sl RABH B cotonpining
whettreofconegratibaity emafst begtaveenftbe sofiwarerand tize targelf dirctatta Program code

s preBPRpar PP SoOMANT SUCaL Rt CorPEBROaP SobtieEs AEM fastadata
relatlr%?%ér;ﬁ?ﬁtg‘?ﬁttﬁe 5RRAI Airreit PaPSh tRé térgégsrrcr%ﬁnﬁ ré&dgor2B to a

J . e software aircraft part ca be used rogram
determméloaltbat campatizkiytexisis betvegari ine saimarerandhHbedafgehaireraft.

t d ft
ol et APl BB RES A Peddie Rt FnbHET hEearam product
compréPer@@ﬁaW?%du%t @6@@%&8 bondaflet Radaeld Mruf ahd ebafains
art |nt0 e alrcra t data proceSSI ng SyStemln

prOgr@@m%OTQﬂ en e eemputerireadatiamediems dfrogerre ceideds gresent to
rocon 24 Soff A PBUR et NEeTh LA F18b HREEsl Wsiom on an

em o e alrcra I'n St not

aurcra&dmetauawsom@almaft paatnccﬂhpma;‘ & sdabfasqﬂ\me&sumim)nents and
S em conprl S n S, conmuni cati on uni t, a stora
meta%@u"é@t'fﬂﬂa aas%rcgé@@ﬁi alreraft qnwarcar?{a@&@ftww aF a3, Can be

used.t b?on‘rﬂj?%ﬂ{ e I§¥'|§ resEE tPHORPSHRY wHEIHer BXESY R Srd é‘i?cr?ft part can

er usa o ramtio recelve a software aircra
be uspdrin tHeoaireraé daha a)rocmssmgaéytstemtm theciessft nging\the enetadata.
craft erein,the otvvareT;E\prcr

Progrgg}@qc{%gsorgégrgloé@a% the seffware aircraft part w?totthgaarirtcraft data

processing system in response to a determination that the software aircraft part can be
used in the aircraft data processing system of the aircraft.
In still yet another advantageous embodiment, an aircraft data processing system

comprising a bus, communication unit, a storage device, and a program unit. Program
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conmponents and netadata identifying a set of target
aircraft on which the software aircraft part can be

wais@doodet er m ne whet her the software aircraft PEHRUIS200H080652
be used in the aircraft data processing systemon the

code & pERBHlor Tt ¥tatdtl dIAEL" e pRotessBEbnd BLRARES he samaner

usablé ProgapP ttseceiveda é@ﬂ\ﬁél‘é auaértaﬂrpatrthf@t ubbén anfdinepdfedata processing
aircraft part can be used in the aircraft data

systemy @t 88 SifctaTs ygrasain thesoftware pirsraft prit cPaREIseaABet of software
t
compgﬁ%ﬁtg. aqgler?ﬁsefég{bt%) Ede |r es% %dséé i ?g@pg b dnr\Nngﬁ 1R Software

odi nent sure
aircraftqdnt catbe rmspelt d@lbhameeuvbekthlenﬁr& soft\mand‘alcdnaﬂ pattheam be used in
[ can be seen with tkeferer}ce to the follow n

det ai |
the a'(fé@@fdia PEreSRRIRYIGM QS (NBRITErRTHEH PG e MgipdstaThpd load
softwhidAMNNH rﬁﬂéh"orﬂS\fﬁé afré%‘f a% S&é erqi @é‘ﬁﬁﬁ%@ébcﬁ?ée%oj
t ageo se orth in

t he adva us enb nments are

deterranmﬁndetuatﬂhal softwara airathfparhgen i waesbidithe @irsraft data processing
however, as well as a preferred node of use, further

syster(‘gbj ectives and advant ages thereof, will best be

uTHg fe4taRss, yndtiohs! an¢ adiantbfes EQh v dhie iRy |ﬁdbsé’ndently in
descripti on of an advant ageous enbodi nent of th

varioysy embadingenis 0h the ereseehd nswauraworcmﬁyme&orahmmdtm yehether

embo@ﬁﬁ%ﬁ?%ﬂwm il bi éﬁgﬁtﬂgfans%g\ éag%eerf %Hrrgge}elj&é% go the following

descriptionessi dvawiygs.ens i n whi ch the advant ageous
enbodi nents may be inplenented; Figure 2 is a diagram

of a data processing systemin accordance with an

advant ageousg ﬁf@p%ﬁ@?hwﬁcg*l”tﬂ: ':FH'ESDRA%P%WN e

iIlustrating conmponents use Create so
aircraft parts in accordance with an advant ageous

odinment; Figure 4 |s an exa n aircraft data
T Be SeVEgatyed Belie fed SudPairalber 1 adartbesa i amhodments are
set foﬁﬂb@%é@ﬁbencféc%léﬁ’né The 3dYhA: &g@ﬁhé 'eh%b%cﬁrﬂbhfég however, as well as
conponent's in an avioni cs systeém used to | oad
a prefepfedvimode af vse a‘ﬂtthpaobjechv%ﬁ:amﬁ delveniages thexgof, WI|| best be

underBfFTAEIRTE & TR BEE g BHelef el af Bivantageous

embo@lrﬁérﬁt&fftth@@"résérfﬁ dWLﬁ@ﬂ\ﬁ%nWebB if@oAfinendaseURe accompanylng
enbodi ment; Figure 7 is a high Ievel Tlowhart of

drawipgeoeeerefisr | oadi ng a software aircraft part in
a?FgQJrQaP%e Wc‘&la"f"?eﬁggé%ﬂgﬁ 23 r%mmi OF&ta processing systems in

which the advantageous embodiments may be implemented;

Figure 2 is a diagram of a data processing system in accordance with an
advantageous embodiment;

Figure 3 is a diagram illustrating components used to create software aircraft
parts in accordance with an advantageous embodiment;

Figure 4 is an example of an aircraft data processing system in accordance with
an advantageous embodiment;

Figure 5 is a diagram illustrating components in an avionics system used to load
a software aircraft part in accordance with an advantageous embodiment;
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Figure 8 is a flowhart of a process for creating a
software aircraft part in accordance with an

wa@edaaneeageous enbodi ment; and Figure 9 is a flpembs2om9/ 030652
of a process for loading a software aircraft part in

oE GRG0 P ENCARL AR BOO R PRl SEflelimaicratt par

in acdoRdAncavan an ddvahedgioesambedifieptr es 1-2, exenpl ary
diagrans of data processing environnents are provided

i ﬁ'%ﬁ%'&%@'gﬁd%ﬂtf@g‘@@@g r?ofé@icﬁéﬁf%r laadinge software aircraft part
; at ed that Figures 1-2
in acdgrﬂaéérgc;ﬁ’w&ﬁ%n Aq‘v E%gé gjs%m 9

exe are no ntended to assert or
[ ﬁrgqreaﬂm :| ﬂowctaant oﬁa\prodfessa‘gacnbatuogtdwsaofamnera)mmﬁnpart in

which different enbodjnents be i1 npl enment ed.
accorﬂﬁﬂgﬁwﬁgm 2QANEALEQUS §HRO ng'gﬂﬁrgt%%d envi ?gnmnts may be

MRitfure\d ishs fiGhERE6ES @?&éé& bt Q%Hdﬁwgla sBftiafd Qirbrdt part in

representation of a network of data processing systens

accorgsncke piitbtasdadvanihgedus ¢érebadveaittageous enbodi nents may
be i nplenmented. Network data processing system 100 is
a network of computers in which enbodi nents nay be

i mpl ement ed. Net WIETAILED DESCRIPTION/ St em 100
contains network 102, which is the medi umused to

provi de conmmuni cations |inks between various devices

AL B SR EECE R Dl NSBB8 Pruros 12

exempmyldtagrms ofﬁ@@é'lpﬁﬁ:e%mg endiroahedss ammwidza@ltmtwhuch the
links, or fiber optic cables. In the depicted exanp

advandaggeiys Q@@OQW@N‘U@‘ be dpplesrnied. {ishaeidee l@pPCvaC'%ﬂeQﬁBat
t |
ngrﬁ’%&‘?%ﬁé’ nect ”%l éﬁ]%fiﬁqg@érﬁ%&t@ ?giotriﬁj%flo, hmitation
with rédard tartde bmlrmmrylebts. infvaiicle xiifgreet, erpbodmmﬂs crmmble englemented.
many goadfielfing6 TR dePiden AhuiomuBR BT PEDe et at g
SV\ﬁﬁﬁr‘@fér’éﬁG@%om%q: @BP& '1C§td|&8ﬁaltr%pi?éée%'ﬂétﬁ>n]éfoa né%rk of data

and 114. dients are clients to
processingeystayas |9ndemctedelxa\rhmetheoad\carﬁageomaerabe@m@ta may be
exchan e |nf on with cli

mple%"?ec; @h@qﬂad}ét? gr%qets %ygl %rB g)gcl?]%{[wgék of computlers in which

emboUﬁﬁ@rﬁt@HﬁéPBeWnbférﬁéﬁﬁtéér Né%rl@@é’ta]é}éces@rﬁ% SySteR] 1300 contains
aircraft 116 may receive software aircraft parts from

netwagk APy whmws el madidmeiseti todrayite comMmuyicatienakins kriwgen
varol A 58 SRR Bl BUR P LESRy s psgosig

systeof 100 MNetwerat102ndal imdudéd coeneationb esgeroag direl wirehsse
exanpl es, server 104, server 106, client 110, client
commupcationdinks; @ntiberepticegAIRS conput ers i n dif f erent

In the depicted example, server 104 and server 106 connect to network 102
along with storage unit 108. In addition, clients 110, 112, and 114 connect to network
102. These clients 110, 112, and 114 may be, for example, personal computers or
network computers. In the depicted example, server 104 provides data, such as boot
files, operating system images, and applications to clients 110, 112, and 114. Clients
110, 112, and 114 are clients to server 104 in this example. Aircraft 116 also is a client

that may exchange information with clients 110, 112, and 114. Aircraft 116 also may
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geographic | ocations. Network data processing system

100 may include additional servers, clients, and other
waeleaoe1not shown. I n these exanpl es, server ROBUSY9I/030652

be | ocated in manufacturer 118. Manufacturer 118 may

exchdfoEhRETRBNS S elaids 875D, For sPORIFS foraq 116 may receive

softwareodireaft uaRTiatn sehvdrs 164 120/dre06: t AireraftofBraag exchange data
aircraft parts on server 104. These software alrcraft

with %rpgt Gﬁmpﬁ@r% frravel atwlr%!pﬂi pﬂ@rﬁ%cﬁforﬁ’dwkﬁ’éh'l%'@eﬂ'g@oor any
otheri{%@%%ﬁmc}éﬁi%i éﬂ{? r\@ygg%gstﬂg g@ﬁﬁd A HeRblexRRS Sﬁlé? (Sever 104,

server buted or tran
servet d0@clant ddaf d:llen$l1dﬂ asd gligrotretiat méy(be éﬁmplateset ini différemn

of t sof t e ai arts thro
geoaraphielarEtinisn stttk ol brebaas DIy PIEra A0 shoy Bt itesaitional
servereth!@ﬁﬂé éﬂ@otﬂeﬂ RS Rstepphvgeous errbod| ment s,

tware aircraft parts may be transferred through t he
utrethefse poagits seevarcHs, mawble lasatedtia mayadactsrerct1&. he

MeanufiSiuR 13RSy afiie sOftnBrd e aralinal B oE leaddheofistlaufien to aircratt

116 frdat 3elePq06SiAXarfotheeaxaflel airife120heysbrevsdifware aircraft parts
network 102 representing a wor | dwi de col I ection of

on sep@n ik sThase spitvearaaircrathpams enaynee Tregateddy girdne 120 or may be

recengBiiRneh R A TR cIDE SobRrE AR el oot b eBlr 104 may

be dlsm&but@d lordeingnitted &5 ah RgrcfS tsaoh h@%l@k@f@ﬂ’my Th@ distribution of the
i npl emented as a nunber of different ty

Softwi IR PoSis shAGC G hELiRgNg Tl Beip AL ese Saftware airoratt
parts ﬁfrgggﬁ%%‘t’w&lk frﬂigr’\%éoc}ﬁér Qdyﬁrﬁg%@dL{%a?rﬂ gﬂﬁéﬁté Wware aircraft parts

as an exanple not an
may e tansfeoedtiatoulghrthé atssear poota bl déwcwtsueh‘rascﬁataﬂrbaﬁers or the

use oSSR SRS S At WiadliedlSnor A TREBGHIRARITNG:  an
VR AGRAEE AR, Ttvorl B4 ﬂ}beé@sﬁrzg?n@?stéwﬁimszt% Ihfernet with

an exanpl e of a data processing syst hat may be
netwark d@2trepragenting @t weridwidecotlactiar oemetworksiahd gsteyeaysdhat use the

104 cl 110 1 dat ' {
TransggsP G ooty tathblElom i BcE B e RS i,
comritti¢NERFtH dhébhéthalt OktBuide, hetidk data bRodddish s&/stem 100 also
illustrative exanple, data processing system

may hetnrlgeentashas: ﬁ.rwnberr@‘ difieent types of Wetwerksr swehies for example,

S, t Ky
an int b%l}ogc%skpé%fn st or agLA@E)gﬁ%c@%rx?u%{ééa el%gérsk W{iﬁl)zf@ure Tis
mtendemjoatt anwixpipld,| drid notrad a? hrchiteotlirdi IBnitation2fdd different

Processor unit 204 serves to execute instructions for
embodinensr e t hat may be | oaded into menory 206. Processor

URLEnig AoiBY Fi§ufe 85 dMgraRfory d9R SroBESSAS SP5®m is depicted in
accordance with an advantageous embodiment. Data processing system 200 is an
example of a data processing system that may be used to implement servers and
clients, such as server 104 and client 110. Further, data processing system 200 is an
example of a data processing system that may be found in aircraft 116 in Figure 1.

In this illustrative example, data processing system 200 includes communications
fabric 202, which provides communications between processor unit 204, memory 206,
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or may be a nulti-processor core, depending on the

particul ar i nplenentation. Further, processor unit 204
woreapoe97ipl enment ed usi ng one or nore het er ogePEDUS2009/030652

processor systenms in which a nmain processor is present

persigfbi B EER! 1. boRFABE R0 B0 218, AP FolaL R Ru L2 2 Hne

displagy2met ric nul ti-processor system containing multiple

processors of the same type, Menory 206, in these

eRERRSSESr U'ﬂ'ﬁﬁoﬂ)éer\f%to%%t%msﬁuﬁt&@of@f getwate takpray be

r: ui t

loadef B Heflgr 208y ErBoestol ShR 204inal bR R Trle G b BRessors
or ma@&rmammg—pomdslser pare, ldepbadlngrm mla;q:varad:wlammmementation Further,

exanpl.e ersi stent storage 208% contai n one or
proceﬁ%%“%?&%ﬁ@%%e BPPIgEIRNtE USingONe@InBPES NeleregeanegHs processor
systo s AR PIRAIRYEBadoBLA R Wi BEBART) RS G single cip
As anothes diwstrativebexenplenproces$ar Lalitd204. mai @eraesyrametr@dnbm processor

syste o ue o 85 SR o e P eiigeoe vecd for

PaN&indheR06 Sh Qﬁ@sﬂﬁeﬂ&ﬁple@omﬁyrbé? 3o &Fmplal & raddomidtcess
t hese exanples, provid for "communi cations with ot her

memer(tas q@waﬁb@rsw@b@g@léﬁb @rnarevelatie. stpragertavice xBasisient storage

208 gy ENRGRPLS R ibod g By P Bl ery Mk 8BHGRS For exampe.
persigtéiitostgiade208Isrydonedin loeie drrmbm dibmbaﬁemabr@i@dlces For example,

W rel ess conmuni cati ons |inks. |nput/output unit
persisieniigragsr 20 piay keha hatd giive.ct flagtt memary. af ﬁWF'ta@&/PE@%ﬁ' disk, a

rewrltégl%tmﬂgﬁet]?teta‘b%neﬁgéﬁl@ éo%tﬂﬁéﬁ?rpép@%sac’dcﬂfé it B3RP sed by

I"hput/out put uni may provide a
persmiemﬂm&or(agenm&)alsoseay barnemot/lableug-*mraaﬂaewje,aa teraodable hard drive

nouse, _Furt her put / put unit 212 may send out put
may Qeou%eq)]‘qrrﬂe&lsteg §{§ g% provi des a mechanismto

dCORAYNICATIHI Rt 270.1A tRedts BkamblSt pr&kid& or tBmMhtMications with

operati ng system and applicati ons or programs are
other dateapragessingsysiemeat deviceagtn hese eKagyres,oMMmunicetigns unit 210

ded inta nmenor.y 206 fo ecutian.
s a nffarR g8 fatd) LG oM Xt LBl 2B Rl lisommunications
throu ué@af éltﬁ@)brt!ﬁ)tlﬁ)ghilﬁbﬁl@mbWIrﬁFe@g R9pfhuniBhtiordkhks.
USIﬂ%@COﬁpUter |nplenented |nstruct|ons

dtaus vait 2ZARolipwssioe ek and rmﬁgutm@atg—hn@tgeothery debwces that
may B SOTHEIAL I 4B bEESIAG Y, Li8nPI00 PEBBERINGRC Siooutout unit 212

conputer usa rogra or comnpu

may mbo@eaa"mmmmbatfomwerhﬁpmtetacb@mb exgsodrdchndymause. Further,
rocessor_in processor unit 204. The %ro ram code in

INPUUPHPLG PR 212D 2 FEBaONERHL0 ReS/ N dHSBIEAYeR DR oideset Bifchanism
to d'Sﬁgﬁoh‘%ﬁ%@é” E@H%@Pe conputer readable nedia, such as
ry

or persistent storage 208.
Instructions for the operating system and applications or programs are located on

persistent storage 208. These instructions may be loaded into memory 206 for
execution by processor unit 204. The processes of the different embodiments may be
performed by processor unit 204 using computer implemented instructions, which may
be located in a memory, such as memory 206. These instructions are referred to as,
program code, computer usable program code, or computer readable program code
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Program code 216 is located in a functional formon
conputer readable nedia 218 and may be | oaded into or

W@ e@p99E1r ed to data processi ng system 200 f orPCT/US2009/030652
execution by processor unit 204. Program code 216 and

that nﬁ%ﬁﬁédﬁﬁgggg Lﬁg@%@eigﬁc%q%gé&r Wnocrgﬁgéjstcﬁ aﬂgﬁrﬂﬁr e program

code frothpldifierene afidldensrdiraay b8 emiyodied ion différ@ngphysicl@riangible
such as, for exanple, an optical or magnetic disc that

compp@r,rﬂg@ablgdngqlapq;lggb@s Meneery 206 arPespisiRN storageiZos.
fcﬁ(;;r é 2‘% ISEﬁfeﬁtlﬁ%tfu?ﬂ:%r?ﬁ?O@Q%Hféymeﬁqtgpﬁafa%able media

such as a hard
218 apdrmabie pmdaedsmmlbr saosfeged208latd pracesaingi skylsterﬁ @00\ for execution
conmput er. readabl e nedi al so may take the form
by pr%ceéépgve% 20 ErfaE code 216 A CLONEPNe s sk Mot 23R form
t p
compREDrQraRFbrdduck 220 ¢ kool ExchiiBs PIP6E SPoT ToRuter readable
medla 21&|rr$ay b@frea tangible fasmcaunghuas rfor examgpkehlaa qﬁloabqemagnetlc disc

that i Pigled O fHCRE ihiea UpiyE DR BT AR, GAT st Bpgrsistent storage

208 ferafansréer oﬁt@%ﬁﬁb?é@@@@khée 2\ @ntdy é’%ﬁFd arig® tABL M Eé‘ﬁt 'o@bérsstent
link to comunications unit 210 and/or throug

storage20@cin arangblenorm/ eamputer ugadalie edia218 also may take the form

of a pEfJEALFBLIGE3vish &b MR/ 61 £ QBRI 0 Rk RFpnnaped to data

procegSing Wyster 28daliihe tamgiote frpof@ympatee réduabi®nodi 218 is also
non-tangi bl e nedi a, such as communi cati ons |inks or

referrggl .t%aé@m%%rmcggda&lﬁst%ﬁg%mﬁ% t he program code.
Tﬂﬁeﬁ{iaftl.(/élg EFOQQW%@‘FG Hal Ysd fré’ﬁ?grrfaerto @%Ee?‘grocessing system

processin are not  meant to pro
200 fmncbomputanrraaddablmmedla @18 thmugrrea cammeunications [Tk to

d|ff r ent odi e inmpl emrent ed
commyyeIoBR LT ULEFUT THORd SRR B PR PHE HES243- The
comrﬁdhlt‘?‘at%ts%nwa‘?\@‘?&sthe%oﬁﬁééﬁdﬂ hfég'béj I i €4 15P QNI S5 |hrthe illustrative

addition to or 1n place of those illustrated for

examplegceﬁra cgmpyter emcnmbe n@&dia alsoompy teke thesfoowofinen- tanglble

. Fi can he dfromt i,llustrative exa nﬁl%s
medig aSFCo‘%m’é‘%QI?& '8”3 T, of E’%S(ééﬁqtﬁ?é‘?”%s'%%ao? g the program
code.l npl enent comuni cations fabric 202 and may be

conpri sed of one or nore buses, such as a system bus

of hadliffefpat ¢Q)'Ut39rﬂ@nt§d§1$tr@¢ed:f§lﬁld§éa PEateshing syptana R0feare not
mean?ﬁoapmloeé@ Eﬁg tHFéI l |1%[P|}5n lﬂé {rﬁ%bhgabgp Eﬁe\&ﬁlcﬂrﬁ@glél%ﬁ%?f{b%dlments

pr OVI or a rans ween erent

may bmmmmemehsecbrThl@‘difmSntatlmﬁm&é érabodiments mayeeimplemented in a
Addi tionally, a communications unit may includeone or

data preFeseiey Syeiemisisding P‘P@ﬁ@ﬁ?"t‘tsdﬂ@dﬂg@él tQé’rd%PlﬁcesQféhose
|IIustr€l%déYPg§9§;B E?%‘:'Hﬁé%@ gg%‘ptﬁﬁer éé%f@%%éntg%hg@ﬂqﬁ*lgﬁye 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
input/output bus. Of course, the bus system may be implemented using any suitable
type of architecture that provides for a transfer of data between different components or

devices attached to the bus system. Additionally, a communications unit may include
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found in an interface and nenory controller hub that

may be present in communications fabric 202. The
waledobesemi advant ageous enbodi ments recogni ze BEEUS2009/030652

currently existing systens for |oading software

one of piib RV s RadB B AR i S B BUEREd network

adapteet Farker, avhemory safyt berier ekamprf, mgrasity 206 64 eatied such as
for loading onto a conputing systemof an aircraft.

foundi & 'H@rfﬁé@/alng W@Q%C@ﬂtrorﬂeﬂh%FWQM Q%prfe&@nh@ communications
gponents used to create software aircraft parts is
fabrlc?%
epi cted in accordance with an advant ageous
efrhediifferant ad\mrﬁdag@owan‘pbélmané recoghizenthag eorahtly existing

envi ronnent 300 i s .an le of a softvvare enment
syste@sPT AL SHTRre R #E PROS QP2 SOMRIIBAYBIEM doican ALcratt

requu‘éﬂ*ﬂﬁﬁ?l 1511% cﬂé&s% sk Hat B4Sré BoFod %éur]when a software aircraft
onal |y, 300 may

Addi t softwar e managenent environnent
part ihseloteddoatoadanontores computing eysteypelarairenatt t i es

i nvol.ved wi,t .rmnain .soft r ircraft arts f
 HRiag foRbFigRess, 8 biagetiRigr areTiR S ingrmate
softw&%oalﬁiréﬂ 05120 |§§ebi@€eﬁi i?\da(ﬁbr@aﬁ"ﬂél Wﬁﬁ@ﬁ%aﬁ%‘gjéduts}énﬁwdlment In
a mai nt enance organi zati on. Software nmanagenent

this examplep sAEWaraT@NageMeis en¥ispnmant3e9 iscamexamale of a software

558 BB KL ARG 3, B0 BB 1

or airlp® 120/ ir3Eigurend software aircraft part 312. Soft vvar e
aircraft part process 302 creates software aircraf
péﬂ%'onwb [FOHWase MaRAeMEH @nyirenment 369 maybe FFéJJtQ at locations

for otﬁé‘rat?aagéf %@%ééﬁ@?]@sé@ }\ﬁtrh gnﬁ@‘hg ds‘g%tgvag%%ﬁre E? @'tszg)tr d¥eraft. For

examphaedofhwasé management enmlrmmenhm(balsberrray ba Iemtedfat a

craft co onents 314 i e or
maintg G G IS A Lo SRk g T N, SR rgliagement
enwrd‘rﬁﬁ@r‘?cw inERYeBScRNAaré %fr@n‘d?%ér@ Brddesd 302MBYkRArd8SHbEnents

form In partlcular this iInf orrratlonlsma
library 864t Metadata cepnsitort 306, sesatsre dirgraft patporasy 308upolicys310, and

softwll Alsreh Pehtad B eSO RBR Lt D6 Bt AP S B paftwgre airrat
parts cRUthi s e efu*dr@ft gartmnfthéé?e eRémpldsext file.
Met adata 316 describes a set of aircraft on which

sopftwareaiseredrnart 3paeontins aagt eksaftyare qompenents 314 and

metadlib BN o80SR, BRI b LU A PO

part abl' é

alrcraﬁQfdrNerems B44 & bnear horersoftivalre cbimpopents. | As Lisele dierein, a
net adata 316. Software aircraft part process 302

softw%%ggo%}tmﬁy Be anydpigrmagan (s a cgm)(wtgrsusable form. In particular,
this information is in a functional form that is usable by a computer, such as an aircraft

data processing system.

A software component may be, for example, an executable file, a configuration
file, a data file, or a text file. Metadata 316 describes a set of aircraft on which software
aircraft part 312 may be used. In the different advantageous embodiments, software
aircraft part 312 differs from other currently available software aircraft parts in that this
part includes metadata 316.
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those found in software aircraft part |library 308. The

managenent of software aircraft parts may include, for
we@@apdE1o creati ng software aircraft parts, orBeniUgi009030652

software aircraft parts, sending software aircraft

PSGhAle BroaR P Raels 32 e SofBirR AR RERE Sucn as

thosegolihavar softve@iet airgreft plartdivehrty 308t The hisdagedi¥ht 0dBbRIVAL aircraft
a set of software aircraft parts, such as software

parts Hi&yclﬂawepﬁ%ftexgmle SoeatiRg @féwmgﬁ@g Pertsr aigantag software
alrcra‘Ft‘HHr Eénélﬁéts\%ﬁgrg %WEPA?P[?:%@S fd?%adrTﬁg apt% léﬁﬁez%lnfrgft data,

crea e and a sortware al sSuc
processihg\eystena, orcaraf Othpasmltwé mavipaldtidm of eoﬂmarteor y 306

alnSJnf rrra on d ribing tar rcraft o
C BPhaES gl LAy 308 calaS A sebe! Gl Al parts, such as
softw§‘<1:f aivgh mg%‘rtr HAf §ofphle éﬁrﬁﬁ%@ntgq}%régglﬁohecdﬂﬁﬁﬁs SBftware

defi ne adata wthin netadata re itory 306. This
compneela’rsahat el ibeasseachio @eaate and/ar rrmdrfst asgaftwareaiiccait part, such as

ere S re conponents within software
SOftW%@n%'Eﬁ@ tlo:;ﬁ\gry 304 may be used. In constructing a

SRfctaHta rabbsitory B0BOhtaiRs) irdOShAA d&dcridMd 1RG& aircraft on which
aircraft part process 302 nmay select one or nore

a softwgreaircraiftrarhmay beastalegeSafiwarefitcratpar ®roesssd3hmay be

used gd“ﬁ%ﬂP dﬁlet%c[}aq?w‘ﬁwiraﬂ{)eyggét? it ﬁéﬂfmgﬁb' éjﬁ ﬁwe?%c'i{thcolélﬂﬂes the
partlca I%ir %Qtrafﬂo@fNrﬁcfrEd iffereretsoftiviaes @binpoaBnBPRItiah Goftaakre ebmponents
rget aircraft for a particular part. Policy 310

“bra%é?‘emﬁyn*é%uﬁﬂ@t sof tware conponents may be used from

SR LYY %cgﬁggoﬁg&freldn%ﬁﬁf %Saﬁoﬁn Bger%ft&a(%feso?@;ér@’aarr%raﬂ part

alrcrat a arget "arrcr
proceas \38@tragye saleceabe dr meore sarged acradt t'Waaf ’Eargeummnaﬁhm;ay be based

on the e PB0 TR e el 55 ST I STRTCTBE intiied By b tail
numb@?pBBQe@%nQHe%E%dﬁSh%‘F'{hé)fbrgét diR@at aérQSber%itércééFééts a target

If the operator reSets or selects a different
aircraftyfpea glarticaayerarti Poheyf 310 defernineas whaicsdtwarpmotmponents may be

roce 302 uses to det.ern.ne mheth
used B EETRuATE T B MR P4 1€ e B e Bk parh 312 for he
target difcragw target aircraft. If the conponents cannot be
used with the new target aircraft, the session is
r Bs89me |agvaniageoHs eamai®ents, éﬁmm@ cogepangnts, tools, or

featugegantl W& 3ot @orﬁﬁeﬁgﬂté\(lﬁ{ﬂn gbf?\ﬁg egorwge#érﬂsﬁ Bfear%/ 3%& may not be
y

of t war e componen or certarn SO onen

usablbede;mndnegioﬁ toenstleetisn bf tie argetrairopéft. Earthenbeﬁ thg operator resets
created instead of resetting the session. After a set
or selgetsAifigeent mpbiecarRisaiFagd iRrRre ASRATbpar PEpress 302 uses

pollcysé)fd WPG&termine whether the selected software components can still be used
with the new target aircraft.

If the components cannot be used with the new target aircraft, the session is
reset. In other advantageous embodiments, certain features may be selectively
disabled within the software components or certain software components may be
removed from the software aircraft part being created instead of resetting the session.
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conmponents library 304 for software aircraft part 312,
net adata 316 is added to software aircraft part 312

WO e@aovest@dat a repository 306. The content of PE/HSHDH030652
316 is selected based on the target aircraft sel ected

VEIEhE PGt BRlerd IR AIBLS pBIESRBh seRRie FORESITwaR*
compdaéhteaibeargi 30 faf softaate diteraftipart 32, metaeiaks 816 Fl&dded to
enerated based on a set of software conponents

g 314

softwanedrirrsal daftad 12 BomTRetadeia: ERRAFHEBN306 e She wantast of matadata 316

is selé’été& ;b%glag Rl the 3l %ﬁcfé‘f‘t% sd16&8d Eﬁ&%é'oﬁ@ratgp &f software aircraft part
nodr fication may “occur, for example, Tromcorruption

process 302r Mestadataa3 $® i avgoftwampamponentuthahig garbokdaftware aircraft part
and/ or | oading of software aircraft part 312. Once

312. software aircraft part 312 is conpleted, software

aFDRﬁ?rif, ‘ch@él(éun%”%%@?eﬁ@ra@é’éj% sb® o &f $MRIrRoRIVaFE t@f)@fgnents 314

part brary 308. Further, software alircraft par
and matgdata 3kt This checksuro remisurdsotihatiseftwareaaiseraft glar] 3tiehas not been

d.fre I ceabldef. units on the target qzjli rfcraft. Tgrni ng NQW.

MOoAIM& -FﬂEﬁJF@ AICaHAN BHBF ot SH M & BT CRELRTIBR GEESS e @

softwanesésfipbserfieRiribgahrisfere o didaamgrdftddfara drerifegae 892.
enbodinment. In this exanple, electronic flight bag 400

i Onga seftwiape airarafpart BA2 is aamalgiedsoliiaig aygrafepartt 842 may be

acoe Ry et Biteaf o3 o B - RSO E R S e ve
sent tden gifcraft foroideein Agutaditimgereprceablediniendrs theclagdtramtrait.

flight bag 400 may be integrated into the aircraft and

c bHRWeg Bawte Rigureyftr an gkamipla albr'k airphaft data REQEARSIng system is

. t ' i0 ' | .

cepofeEHaR il il oo E0RgeBE iR PG Mg, secroni
flight bagd80 il&2 exayne ansetrafo datceriocessing tsysteen tiat cnaf be found in an
scrofabb A S P R 3 i i Ao d ke £ 3brani
devic@! ¢ biHer aRRbhtatBBus ePBdfiREMET el bfboRid mgﬁt%%ggéo A 68

. software aircraft part 408 in nass storage
integrgted wte theadireratifandeannes®gl toshe aiefafwaetvankr craft part

simlar tao sof re. al.rcraft rt 312 in Figure i
witlCher BB siAThli ! g B8 eides oflo Tof g2, mass storage

404, é}ﬁyiir@;egmbq@uﬁithgsd disk drive and/or a solid state
drive. Software aircraft part 408 is not used or

| Batrsioadar 402y bepBag dareeeivmpoituam aifraft parts that may be
transf‘%ﬁ{e? rtg'&g&ftrlso%lijncsg @PEB% t4ﬁ6 LOhdh %t{bmﬁgfalr%ﬁ)%,@cﬂfés software

I ine”replaceabl

aircrafgiant 408ds reddived, lath fondes d02tstorlesadftvasoirsrafepart 408 in mass
aircraft part, such as software aircraft part 408,
storage, 94 Sedweasp et 4B ds acethvsre ayeraiLart gignilar to software
_ onit I . : ¢ .

arors SRUPSTE el 980 s9ie BRIty L8, By dethite ittt
device, such as a hard disk drive and/or a solid state drive. Software aircraft part 408 is
not used or loaded into line replaceable unit 406 until a determination is made as to
whether software aircraft part 408 is usable with line replaceable unit 406.

Data loader 402 is also used to load a software aircraft part, such as software

aircraft part 408, into line replaceable unit 406 for use by line replaceable unit 406.
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aircraft data processing system More specifically,

data | oaders nay be used to | oad a software aircraft
W@2000/099T1® a | i ne replaceable unit. A data | oaBEr/USY9I/030652

be constructed based on a data | oader standard from

SRR e s S Ree AP R RS $6t G 2 a6 Jpto an
aircraftfdeé ?m@"s@mgchs@émnwl@t@ $pdcifRilnadatadodders may be used to load a
transtferring software and data to and from vari ous

softwarg @jrgraft @@(,q Ipiesa line eplaceaileunfayh ggtadoqagﬁrcrtnp&grl% constructed
based38ﬁ%°&b%?tloé’deraﬁtenenpgto‘?n Q\%Yt)ﬁaet{tw%?%a Vgﬁda?g%ﬁgd (ARINC). |

articu t1on ese a
theseemdaumleze,rthe stad“aiaad i ARSNCADIDS, iwtithu dbes serr @fmtas@mdwzovering data

ensure that _software aircra 08 is.the corre
'Oad'r&a%&"&ﬁﬂ%@”%&ﬁ%ﬁ%aaﬂP@:‘aa?ct %?P”f BRNRERAYYNIC 'CeS A
data [EGS rﬁéf%@'aefdh%tlénét%m@féﬁgt %Ch’tatréwﬁ’reit 8bhcé Ocﬁéod/@to%g on the

aircrart part 408 is by data 1oader’
particagaiimptenerftatiomt i on about the ai rcraft. Data | oader

42determnswhth t
PR AN RN B RrfSy Gt logrer A6 Tipides ibgesses to
ensurbrtf'tétr SoHWAR ARkeat phRAOBI 5 Qtﬁ@%brr@@b’or%p?@bﬁét@%ftware aircraft part
directly by interrogating other conponents within the

for usgibyclings ieplageapia wnit 486er 402 det erm nes t hat softvvare

30RE "o BR NN eB IR R BRACHAT 4B S b SRR R ier 402

againdOifarniatiohidut ¢ aiceafkil EDatGIl(bad@&dzodeteﬁrﬁmebfwhether the
software aircraft part 408 is not suitable for

metagp{a sgatshes t%tr@olﬁ{;gmaglgﬁ lggated in papfigyyation fle 416. ThIS information
aboutZtggfajllr%l'gf@H 9'bd S%tgfﬂ&tdlﬁbtlgtdygﬂ éﬂfg%bttﬁé%tﬁérr é‘dl@%(gneﬁﬂé Within the

S not oaded i1 nto p ac unit
aircrafthese exanpl es, the di fferent conmponents wi thin

?h?@ffa ek féh%@mlaeé%ﬂ; I lﬁ%%}sqtgr ted §8g@an be used in line
replac%éﬁﬂl@[]’ﬁit‘ﬁ@@ dé‘tahéé&’é‘tad(?z ﬂféw I85d§§6ﬁ%@t@aw&§ﬂ% 468 o line

he particul ar inplenmentation. For exanpl e,
repladesdlie unit 396 Joduse.nl soliplase atibladt part 40&%n<ntaqu|t@é>le for use based

different e tro svmt ronlc
on thq phifefan SEEE MRS MBS Budh ki e bdrware aircratt
part Metlgnbﬂmgéddr@t% |RecebldteabRPlAc P € unit 406 may be

sof tware conponents or software parts executing wt

t hi
alrsthege examned tioe 6itarag! earapensnis within elestropisriight bag 400 are

|IIustr%1 edgt;% fuﬁé&% f’aﬂ %ﬁ)r ?g@?ém?ﬂg% S?rlrngw%lgt%jft?)? grgre'n plemented in

hardvtaatamrd&sr sm‘ftvxtatne wbemilr&g;emtlse pattivdiaremipteméntation. For example,
conpone resent in addition to or in place
data Iead%@%‘aanﬁ “t‘ﬁée@?'é%@mértt”@ 406 Ry be-gjffatmt efggironic components

withint&i8dbsic IR BGAV0C In other advantageous embodiments, data loader 402
and line replaceable unit 406 may be software components or software parts executing

within a single data processing system within electronic flight bag 400.

The components illustrated are depicted for purposes of illustrating different
features of the advantageous embodiments. Other components may be present in
addition to or in place of these in the electronic flight bag 400. For example, electronic
flight bag 400 also may include a display, an output for a display device, user input
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flight bag 400 al so may include a display, an output
for a display device, user inputcontrols, a

W@va9l7e@t i ons unit to conmuni cate w th ot herPCEUS2009/030652
processi ng systens and ot her suitable conponents.

contrelfy S ARREGARrS P B flB% bl redhsaing svstems.

and othdraudbblepggrhposeriepi ct ed in accordance with an
advant ageous enbodinment. In this exanple, avionics

s%fﬂé’?@ 5ow tod 'ﬁH"%Qa@rﬁ’l‘@r@m iHvsteatingr carPPoRaNE LReE faprocess the
oo SECARPN Brk Rk e PR,y b DR

embodanentprlndleissaxamp‘tgsa\em@Qéystbrmsom epdraeramipe oinar abOGft network

that nigyoe Je VRNt Sh! 861 FISUe bt AR e Lalh 290 agudes aircrat
n fgnad n

nen GG O0Fa PO ALY 1BESARLIAH,

replagaabbden o 5§9satedri|5@®eplaaeab1e$mltdid@rml es, aircr aft dat a

pr.ocessi S m 504 |ncI S st rage devi.ce. 51

AL P s et o I BesigeS e oy heheen aircra
data ;ﬁ‘obéésﬁﬁé s?@t@?ﬁmlﬁ C1Et3) aaélﬁéﬁéritmﬁéeegl'abéé@éturﬂamh||513@|d11ﬂ95 system

configuration file 518. Storage device 512 also nmay be

500. iretf@(seﬁampla% airofaft data pioggesing sysieen 804 nnsiedes siesagedevice

512 B 0 B 2 S g DB SR SRR B b as
softw&%alr@aﬁ%tt 51$ st cedfigurbhiom fikt Br&08toteye cevied 512 slso may be
these exanples, software aircraft part 516 is not

referrggéqgg a mess alarage in BPME@PIRESNi t until an operator,
s s@ft"ﬁ@ﬁf%r‘ég a{ire{?f,ts}]@ﬁ &% dofsdroaitrst ;z:;rt '5% |s Jeceived by

so tware alrcra n response to suc
aircrattateada Ipommslr@lsysrbémcﬂm ahearhist sidiedawibinin thagefdemwee512 In these
rcra art 5)6 to_determ ne
examalefsc?% Ya ﬁa?'fcré &2 1d%@ n@é%@@'nicbad'n@ r§8'|38€?*é'8 Ynitentil an

opera"t@rplséé’r?%'aem@ehémc |Hﬁ|a‘i’é§ ﬂeﬂbﬁ&hg%ﬂﬁ’é sWREBRLAIrcraft part. In

oftware aircraft part 516 can b& loaded into a |Ine
responep taseeihbaeguest, dstanndder 9 checks tbeanpladsia within software

aircraggprogj f’ %JH? %f ég@ﬁﬁ%ﬁgw tﬂ\'@(gggc’ glf‘g%r r e f rrn"’le}tyt béJ P aded into the
seleciedf IPfevebis@able ghiered in configurati on file 518. O
course, the infornmati on about the aircraft may al so be

obhaideéarmigation e waether agitware sieratigmsoptean wederded into a line

repla@e b?@hﬁi? f%sapﬁmq Plse e%mﬁégégﬁyecorﬁ?%rﬁ'@ntﬂﬁdrﬁéwﬁgafla {thin

erroga I ne rep

softhI@‘ aivexpft partr 816afol inforniatibh @bosit the diecrafiadeds inférnidt®n is stored in
npari son indicates that software aircraft part 516
Conf'gé&ﬁt'%f”leﬁ@eoo cRHreRatne infardaliPn abgpt theiairgrattragyyalgo be

obtawﬂé&%&p H?@rré)d;é} \?aor‘o%fé%%ﬁo té \Aﬁt}ﬁlrtﬁ\goﬂi%%ygfé%jg 0. For

vvare al rcra remarns un oaded
example, lde*aapkmsier 51)4 may interrogate the line replaceable unit on which software

aircraft part 516 is to be loaded. If the comparison indicates that software aircraft part
516 can be loaded, software aircraft part 516 is loaded into the line replaceable unit by
the data loader. Otherwise, software aircraft part 516 remains unloaded in response to
the request.
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t he request. Avi oni cs system 500 may i ncl ude ot her

devi ces and software conponents, depending on the
w@aoovjogaThar i npl ementation. Only sonme of the cREOPHURNYE30652

actual ly present in avionics system500 are dep| cted

AvieRIBRRTEn Sogube il e et BRkiER anliarifart cobfifishys.

deperadifig @hshe Paytidule infiterasneltient Y eofrld @lﬂheb)@mponents actually
connected to aircraft network 502. This el ectroni

present jngiiomisg Sielenha00 pae derigkas ©r PErrQsasHf |'|@$¢ﬂ&t'ﬁﬁtfe%té!§es of the
e f t
cifferéH yBnfadidlS ehnoodlls, oK Pl B2 RS FEtei 508 also may
mcludexanmleetrovudfhgletsbag:mmwmtemto alrcraftlrted;wonhsmz | ipigtelectronic flight
devi ces, disp|ay and er s able co nts
bag MY BTGt REIDIS, FIGsRR GNGR b ADD ) Efovieghcinar xergples of
comp@h@ﬁt%scﬁatf Ry PeSBlhA%h év%ﬁfds ?erﬁ'ﬂ'()@ﬁﬁélhd@%? ek8mple, wireless
epi cted in accordance w th dan advant ageous
comnarrm&ilqmamlts Ther ippotdeyces,|disnlays, eud othei switablé casnpobents.

ement e nvi £t onmen such, as_ softwar.e
EHAS B o e e fod N ADBVEL el S5 BRiGe88 r creating a
softwi ditcrat part is epititéd fY S6torfaRELRRR BB dRead diissRbb@Ehent.
wthin software aircraft part process 302 in Figure 3

The process iusitased imEigure Qamaycmwrnnlgm@gt@hlnaarr enwranMmerinfach as

sorw 3y Pheb BT UEhe R FSHECA 0. ey 5 P e ggeren
procegsés hdyt bariyplemleatat Mthrn%ﬁft\ﬁa}é@rcrﬁopaﬁmmés% 302hm Flgure 3.
sel ection may be specific aircraft i dentlfl ed

nEH%@&CGSSrPQﬂ'mﬁePy Qﬁ%'&f”ﬁ%ﬁf‘sa'rcfﬂéf@@l 286t fntaﬁ%%; é{jré:r%ﬁ to form a
targetsﬁfcrﬁft (Sbér‘é; igh *sobg p‘Fﬁe bl2oYi6h o‘??ﬁ?ée@f?ﬁﬁjﬁe@%&éﬁa&t 3§ take

ection o tar et aircra
differerdrformsit Fonexﬁmpteaemé seleailmru:r’r&iytbeasmiectlﬂqnascraft identified by tail
airc

numbpts. “rihen FRPE s ey saaqtionyany Becs Sefin bt Bires: In yet
other ERHbIANENE! §d 3&/bciitlY o%e%%t%?&?eﬁ&rér@ﬁ rh&) 86l combination of

alrcraft, depending on the particul ar i nplenentation.
speCIﬂmelrmaﬁcm@btypdemf afrcradt. sofis mpeselettsmealrcwaﬁmsahe dargiet for the

t A det L '
softwaHBk At kg Tar ColRe P ot Bnp BT By deCrdRERd o te
targe%ﬂ:réfﬁedépﬁrﬂmg eh itise phiticlRPempldraentafidn.- ThB®rocess identifies
determ nation in oloeratl on 604 nmay be nade using a

softways foe yise duan 9d§r€ﬁb qpeyat®Iné0d). Fi gure 3 . The policy

CR'HOe%WwBH fs E%s%%heﬁﬁ%? %Bcomfﬁg%@a% %teﬂﬁé(erpﬁ‘ne identified

use ar alrcra

softwend aﬁ&theatasgzéttawat (operatidn 604).tThe dereeﬂﬁrmilomnto@emtm 604
the software and t he matadata relating to_usability of
may he@aglgrusiag 8 P rsich asapQlicyd0he Riguirg. ditedralicy contalns rules

o o (AREEAHE BMerdh e PERTEAR STELAPBICAY I compatiity
existsp asoéseare ainsratbpas isccriehted cantasmingtpet $oftvearbtanal the metadata
relatinagi {oclﬂsaerbtilit? %5‘ Eh’e software aircraft part in the target aircraft (operation 606), with
the process terminating thereafter. If compatibility does not exist, the process
terminates without creating the software aircraft part.

Turning now to Figure 7, a high level flowchart of a process for loading a

software aircraft part is depicted in accordance with an advantageous embodiment.
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Turning now to Figure 7, a high level flowhart of a

process for loading a software aircraft part is
wa@lepborEw i n accordance with an advant ageous PCT/US2009/030652

enbodi ment . The process illustrated in Figure 7 may be

The p'g@%pésﬁr@ggtsﬁgé M&%ﬁjgrfé\%&gt}edﬁﬁe@%ﬁ?e%ﬁﬁ%f’%f‘gr?ﬁedgtg lbrocessing
systefr Grc@aenics b ﬁbﬁﬂblﬁ?@nlenrcﬁhfguF@r éxdraplehene pricese iustrated in Figure
el ectronic ght bag. 400 in Figure_4 or avionics

7 malé?@t”@ﬁ{%@ﬁﬁtﬁﬁ wp:p@g‘r'r@n@ ﬂlghmaqml E'%@l%@r %‘5)0”'03 system 500 in
Fi rha‘;:el ving a request to use the software aircraft part
gu
I'n"an aircraft data processing systemfor a sel ected
amhe padtedsdypyiag by necENing aTﬂequeetqboaﬂe theysdftalage aircraft part in an

ferent forns, dependin n t he ticul ar

aircrafi At pERReseITo VKT 18R BRI FIgTAG (0BeARRd 09), Ihgyreauest may
take d%ﬁér‘en't forAls! @@SéndﬂlﬁgWe%rﬁcd@ﬁﬁnpﬁéﬁﬁ"eﬁ%loﬁf Ifﬂr%é&?ple if the

device on the aircfaft, the request may come from a
softwaneeaiearafypartas latreddy hecated onear maas starage op atqrageudevm‘,a on the
. [ aftdtaprocesm m .such . as aJine . .
aircreft e BaligP BN o Tomects B el 519 B SO airsraft part into
an aw@ﬁéf?d‘ét@@tﬁ@éésﬁﬁ@@%t@ﬁmséch & NirRIHgHacesye Liakentithe selected

f orm of receipt of the software aircraft part in an
alrcrag\ulamﬂ@r atvantageewisteropodimeats, dharequrst may Gkedbe figym of a

recelpg ?gﬁ%&ﬁg\p%% gl?@gﬁgbgléf iﬁgar{ %\Héﬁ@? %P\Vf‘?r&g'e ?‘Aa% Plrcraft data

procegsingrsytterpadbhtaising @l [inebieplfoeablésenit.n t he sel ect ed
aircraft using the netadata in the software aircraft

pArdeterpiantien srmade)yas tPrW*EﬁiE?%meo?Pﬁ)"@Ze amﬁcéaft part s stitable for

use WF'ﬁﬁ% {t@& B éf?&léﬁﬁﬂ%@}‘né&g rlh?ﬁ’e r?@rlt @)peratlon
rrralona e alrcra S|n
702). ble op‘ematlcwaﬂfm tee deternueatior |scraede|h)y<n‘om:pmrfng;htneahetadata with

aircraft

mforr‘rgﬁ;mn, % Eﬁ%%gw@ﬁ’thiﬂn%gﬁgmg |qﬁa5payebe E‘?fre)@f%%l an |d§nt|f|cat|on of
conflg‘lﬁ‘ét‘iér?é%raéorﬁﬁ&ﬁé}ﬁsw&% tHe 4ivdrgftof |ine replaceable

unit, an operating systemlocated on a |ine .
r épese canfigurativns oocorapopgris hahber ianlekampies teepartioulehengine

type, Bi3fe At e, fetSaddield OBl SofBABS Sl Reaadpf 4iihe replaceable
unit, SraNfyPefMydEd1ficl SYs AN th8 aW%VafbeTh@‘Frﬁbﬁﬁ'atﬁUh 2§ be obtained
aircraft. "I n other advantageous enbodi nents, vari ous

througly yeEeRs WechRRiSTTse FTeEmRlenapoptgurAtien fﬁtﬁg@@réalnurtg the
mforn‘?é% o‘?ﬁ' bﬁ%'ﬂ)@qw&%ﬂ%’ﬁ[wgalc? tsm&%?%d%ﬁt%é sBﬁ{qodl ents,

or use e sortware alrcra oadéd

varlodmysuemlvﬂtrﬁrin theadirraftfrhayl bt antprrogatesl tomsxistirformation.
(operation 704), with the Brocess term nating
t Hdh@ gpttware alﬁcraftri@rt g exipblesior ppe, thgrsofiuase allrpeerﬂa@@rt is loaded

for usgﬁﬁ t’chéﬂ‘?bfcr%‘ﬁ dé%é?) ocdd @ét%@gnpé@)i%ﬁeﬁﬁi)ewkﬂﬂ‘tﬁe gbdeEQ

termirhatpigether&aitetrgﬂnposﬁcgselignmlesammaseﬁ\bvtafe alm:reftumyt tmayde loaded into
aline replaceaglecu%nﬁ%r’gﬁe taircra?t data processmg system. With this type of
implementation, the line replaceable unit may be a software component, and/or a
hardware device. Turning back to operation 702, if the software aircraft part is not

suitable for use on the selected aircraft, the process terminates.
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har dwar e devi ce. Turning back to operation 702, if the
software aircraft part is not suitable for use on the

W@ 2000099 ai rcraft, the process term nates. Thi BCT/US2009/030652
determination also may be perfornmed during other

AT PBREE ARG Blsc i Bl b AT RE Qo B RRe BBt operations

with resmmtto krhd sd.sﬁwanfe éli‘tﬁ'att padetFatigxahalé, aadtdrivinationt ovahe
aircraft part may made when an operator at an

Compat'blll'iyr@‘ tB? t@fﬂﬁbﬁ'&@@ﬂraﬂd thesaifware @irseatbpan eayope Wade when an
operafior &'H élﬂ[?’%g r %?g@faﬁg{/r%gé'é}gés G Eéﬁ(‘?met %melgre aircraft part to

eterm na trans
partlcuhae a&rofafk/vaTlelsaiert@rrrahathraalso riray bexmnhé duringnée trhesfer of the

ftwar alrclgaft par t transferred fro

a_ .
SOfthfcéé Redr RS exangley Wﬁ%” the 8¢ W‘Rren%lgprﬁgpﬁﬁtd% tragsiegred from a
manu‘fﬁlﬁur’é‘?"to BR&iMAE! MRABcIR A R Fna@]%rés Wﬁé{hbﬁmeeséfﬁﬁarb%rcraft

target aircraft. Turning'now to Figure 8, a flowhart
part imsuitalpe fardbe térget airewf. ng a software aircraft part is

e btngBnw o FiGGHS Aot doehf & AREASs SR RRatiocen sapware airoraft
part i$ G@pietRNheftcbryahcafith Qﬁ\édwgﬁf@@bus %demeﬁprN‘@bR)cess
managenment environnment 300 ure

lllustr@t@dtln Figure 81y be doplesnented i a&pﬁ@nvnro'nnmt Sughmag/saftvare

manaEeFBAY FiyEp a8 Pl e i BRI o 1 pospG liefea

Figuree@imay tiwurmﬂemlemtewmaa seftwatd compdneéntsstictphs gbftwand bircraft part
(operation 800). The set of aircraft is a set of one

procegg ?ﬂ%r”@ FAGYE& Aft for which the software aircraft part

o " P 1 B LG B 0 b B o o hBton s00).

The sekaﬁalrcafaft i$ taesed; ef ent ioomareyaifceaft fanrwretxraﬂm software aircraft part is to
ablef{ a dynam c |ink

be usEa G Fraceumnen e KRS & SeiteBN: of saiiiére camagint (operation
802). Olhftﬁés@@kémbfés Wsél@cﬁ&?n%?fﬁé"%ree%rﬁﬁlba‘éﬁ e&@&utab{% file, a

determ nation is made as to whether the sel ected
dynamtm‘mb(déanaryb 8 configatsitionffite, arseleconicimafualher some odfer data for

set of t t aircraft (operation 804). If the
use '%%\%‘ﬁ%re aércgq]fp%& e for use with all of the aircraft
I A derrsiabtion id maaetasorviiathér thiehselgetes RO OMERS ist stﬁtabIe for
sel ection of the software conponent (operation 806).

use irjelf ef Werritarafh in thet W@fﬁ@@ét akcredf (mperation &Madi tf tbﬁ;gomponent 1S

swtab?é’ffé V@e%ﬁﬁgﬁ%f% §|r Ift An gg%géte(?fftbg}fg %ﬁf%ﬁé}tﬁ@éﬁc&g? Saves the

arrcrart pa oper arti

selectb@mﬂth@rﬁcﬁtwarélcohq)dmd (opidfratlm BOG)SSArd%temﬂaaﬂicm is then made as
ration 802. Ot herw se, an identification
to Whﬂ@'leﬁégfj hional sefiaregampenieniswilbbe yged i the %@%@ﬁ@f%aft part

(operétﬁar\"’?@@l (1p Iﬁ%ﬁbgglr‘s{cﬁfé@re O OBt HAt Be DEQY. tHEDréess returns to
operation 802.

Otherwise, an identification of metadata for the selected set of software
components is made (operation 810). This metadata provides an identification of the
target aircraft on which the software components may be used. The process then
generates a checksum (operation 812). This checksum is a checksum for the metadata

and the set of software components.
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target aircraft on which the software conponents nay
be used. The process then generates a checksum

W@ opengd7ion 812). This checksumis a checksum PGF/US1989/030652
net adata and the set of software conponents. The

o P ERPERIRY 85 EReh S BRHETnB S SpnaR: btBieRinat s now loadec

into aumetreblm@eab@mmm@t hb¢ eeed alteratdt fnoaiedMMbdificatiore@so may
al so may occur throu?h the transm ssion of the

occurdpraughrtee diansrigsion oF the sofvargrairaraft ppEkeRrars igdransmission
occyuroceur . The process then saves the netadata, the set of

Sel ected software conmponents, and the checksum as a

sohé waoeesai then ahivep thd metquiataf thersed bé selestddrsdftveare components,

and 130, PRGRLITRPS ErSMARR ATCT B3R PETAUAT BB S P dhoass
termlﬁé&f Vtﬁé?ea@!eﬁfcrr@fﬁesféaé%a%blgé Ahy s%%a'ré‘ alrc r3|s sdeWetdhn a library,

rence again to operation 804, if the selecte
such eswfsofm!aee siocrp@rpamt librarnd@s EuFlgatueé vv| t h all of the
aj.r.craf.t in the. set of rcr an.error i
W BidrgnPs popin Poresalsh 83; £ $dkeied FiiAe kplibonent is not
suitabl@alithodlofahe HcEafOin thBeekbf trgét aivdraft] ah BRBr %eéerﬂefrated
target aircraft cannot use the parti cul ar software

(opergtinmp8H@ht Thia &rron arabivdicate fhad eg. ormdis @frthe igdncrashwitkin the set of

target 8o RRHAR STy R oL o AR SR Pot OF oS Beert hgrocted. A

deternindtiod i9ttsresmidesasnotwhethbetd @irminzae éte ptdvesp I‘f@rc@én?eratlng the
returns to operatjon 802 to sel ect another conpone

softwetenirip @art (Reeftiondid)t & theapeass isabip ee termlnated the process
returrﬁ% §0ff6’9@\bg§5ﬁo°th f %rﬂgf)nerlﬂarbtrh%ﬂms@ ﬂ%eérlr&gess

er to select another software conponent
termigpdeer ated in oper ation 816 may |nd| cate that certal n

f
EEOIET BavhthaSals sipaar Getater BahiedanaOane Gaet fselect
anothé? §6ft®9r§%b6#@nt”ﬁé“eﬁr&egé?é?§te%e thde?éitlo?PQ’i LT |nd|cate that

onponent . Turning now to Figure 9, a flowchart “of
certalp rfeatesss inahelsoitiang airceadt pavhmayanotdreatisalpaier the selected target
. epi t d L acca rdanevmt n advant ageous
aircrafifi fitn e G RBBESLE Wit 187 AT REER SRwage syrrppent.
l ﬂfnr‘rﬁrﬁ@ﬂbﬂ/dotﬁgwe 9, WW/@HQﬂtof asptebesSiorl@fdin@al software aircraft
flight bag 400 in Fi gure or avionics Séstem 500 in

part |3:dgg|pted5|n accargance; with ap adNﬁ@@QGQH% gAY blee process
|IIustr%|tn'58 Eéreeig g?a)ggg%?lgb?ﬁﬂgg yiﬁlﬁ%&é&gggé@t sB?ﬁj%E eﬁlgc’/‘:ronlc flight

bag 4DOO|¢G$§und 4 osbwiehtd systdrn GO0en SFlgﬂrepﬂr ﬂmpaﬂd:uwmmeee processes
quest is nmade to | oad the software aircraft_part
may b%W'?'ﬁ‘@”quﬁ@ 3 Qﬁiaa'é’é%'l sughies dat@ieader40R ip é:lig'dr%@ or data

loadeP89% i?Figure 5.

The process illustrated in Figure 9 is performed when a request is made to load
the software aircraft part into the line replaceable unit. This check could be made at
other times, but making the check at this point ensures that a modification to the
software aircraft part has not occurred just before the part is loaded into the line
replaceable unit.
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ot her tinmes, but making the check at this point

ensures that a nodification to the software aircraft
W@2009/090a$0 not occurred just before the part i sPCDHSAI 030652

into the line replaceable unit. The process begi ns by

| T8 YOIy BRbeostuhg R e R BRLPIBR S A bl iRt eatino @

line reptacaits unt: iepeérados 900).S Imitdee kixatglelTaNe PRI & made by a
such as a mai ntenance technician. In other

humag RRgie RGeBIEs %ﬁn@m'ﬁ@macemﬁhﬂlfﬂe@uékpth%;aduénﬁag@eu%ed
embo?Lnﬁ&ﬁt%ofHuscf’édbdést %ﬁ/%dt{ls&rc‘!ﬁtﬁgél Y, e?h@g%%%é%ﬁ@%ﬂ verifies a

e se ted alrcr stora
checksopefarth®se@QR)d aifdrefteatt ia rthe atarege rdaswmat(operatmnrme

oftvvare air

bRl (@ elEmnaoBda hade &S KRGl e Satupte Besraft part has
been Pn"tﬁilfrébt g*b%‘?é‘tldfpgﬁiﬂ ethd 86tWa élfcréﬁ%aﬁn?é"sk%rﬁé%%%ﬁ@d for use

verif f the software aircraft part has not been
if the nbmwsueuhas beepeditied. Hlibhaisnfwiard awm&m‘tu mart ba® oot béen modified,

the s Rulpits B B tBhratut ins oS Bbabhel iy normation may

be obﬁéiﬁé@%nﬁﬁ\ébﬁﬁ%@r%tlbﬁ gileAs o it therstohagerdelider8R thd Sircraft or by
conponents within the aircraft. Next, netadata is

interre@atiNgceRIAPeNesHS WHEIN Bie: aikgraftaiNex, ametqdéta is(reiriavadifeam the

softw?%s%'ﬁ%gﬁ&a. tﬂfggé@%)'nﬁﬁqfﬂb%t bﬂbﬁm?t'é @IQQ hse |P{F3ﬁrisegompared to
the meeiita froanthRlsYfiwaeditceafpart(operation 910¢. as to whet her
the software aircraft part is suitable for use on th

aAdSieRNp o3 Made AsgRrvassher Biecraltvasn ezt bark i patable for
use oéglﬁ%‘é{?rf:ﬁaﬂaﬂr(%lrtﬂ{atco atrlsbﬁ (ﬁ %@Qh?’ﬁ?gr If4RE: spﬁ%re aircraft part is

ware alrcra t he
suitabkeirbrafseameasuﬁt\mare(amﬂfaﬁwaMS Aatjed ma thet line @paesdle unit

term.pnatin hereafter h reference again to
(operglia A iniBrbe HrecesscleipiAlaR S aRPIPaT t part 19 not
SWﬂﬁr@f@reﬁeé aﬁ%ﬁ‘] ﬂorbﬁé?'ﬁtlé‘r‘\ 54D af the SSBVEHEOSRT ST part is not suitable

t erm nat es. e process also termnates in operation
for usg0n the atrerafts tfe mcesautermlmteSpé'rhe prasesseelsorfedninatas in operation
efromt cksum ver tion perforned in
904 itg8% shtFgie 85 o mrienes Reohr T dreh B 480 AT agRs faccHslm
verufuc%@bﬁ%éﬂ‘@%&dnﬁ @pkRion gomput er i npl ement ed net hod,
ﬁ%ﬁar atus, and conputer usabl e program code for

i thg %@@Wa@‘évq}t@@@w& emipedinentsiPsovige agarepiitepfmplemented
methoc’c?]c F&ué' ad ééhpef"értu%ag?eyprlo éerc%d%, ﬁ{ %%bhg;? c?ffware aircraft
sof { ahe S ?vvar e

re aircra parts i n a nner

parts.aThizy rabhagemeat otsofiveareackait phas nsay hakidei thy Cf’thlde@‘ software
on a particular aircraft during a | oadi ng process.

aircraffimarsr B maaoshtf@géf&@fé\%r@o@waﬁ§aatrsgaa¥> pB\haeKe for Sitability
for usbSH é‘g?rt'id&lé/}’fﬂ r%'? RdGAR % IHEéﬁn?%rB@éjé O dﬁf%?é antageous
aircr art be oret I'S actual y used 1n an
embodlmemtafaiscﬂaltomqﬂ acﬁmtaren@ \smshemheck may be made of a software
aircraft part before that part is actually used in an aircraft data processing system.
In this manner, a tedious process of checking the parts prior to sending the parts
to an aircraft may be avoided. Also, the different advantageous embodiments allow for

checks to be made when the software aircraft part is actually loaded. These types of
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In this manner, a tedi ous process of checking the

parts prior to sending the parts to an aircraft nmay be
war@ogead10 Al so, the different advant ageous enbPCi/H8200%030652

all ow for checks to be nade when the softvvare aircraft

reaturre rRhi Bhale BRERin ASERfeht RaPS LT fifvare airear

parts ime@nngrcsaftt ware aircraft parts into an aircraft. The
flowmcharts and bl ock diagrams in the different

dépe dowgharp cadrkiegksdi '?9@]@? inthe differest grpicied ambodiments
|IIustr£t%r}ﬁ[g'rfag§@ c.ft%rﬁsﬁﬂ'&tﬁﬁgﬁt?tz%ﬁd]oﬁéra?ﬁﬁg)fEBﬁ? p?%%ﬂk&l?érpplementations
of apmareg:samqjhommnd computdm [rogeAyaptoduecs h Irbthis keg‘andxds@ch block in

fl gwchart o block di agr ans re sent a nod
the ﬂ%@}?@ﬂ@r b'8 FEIAES Be Ediffae U@%‘ S@B”i%‘éo%(b‘?‘éf’“o” of
compré?gfséﬁlecé}q%e ¥BieGito gPJFﬁrcbaéswﬂ%ﬁ MR SHESHIBRE Bxecutable

I nstructions or [ enmenting the specified function
mstruohorisﬂwumpimnentmgﬁbaspabn‘ledrfamtum omfphetiers. alni somse atteémative

mple%fen z%ﬂé)%grgberffu f (téllagFﬁJr}cﬁtgﬁg Ing[]ﬁotelgethga?o@gﬁ%pggﬁru {‘utoouftthe order

notedSAMRe AGSRS. HOMEXBhAAE SinSePNE chsess e BRSIKBISHIMN BSsuccession may
execut ed substantlally concurrently, or the blocks nay

be exgputediswbstansiaby seneweently, ohihe blpsks mayrsnspetimep dedxeguted in the

reverdi e Frat Eha BB M rRUER Ei e or m of e

eMhé iffere hiaadhamitegentzosinbedimeras canttakeetne foerhtofaineentirely
enmbodi nent or an enbodi nent cont ai ni ng bot h hardwar e
e

hardwgig esepadipest. ancariffely. sofyrare amperfAiment er ap @mbodlment containing
both H%%&P@BBS% kv arQble “r‘ﬁ%rﬁs )y @eh%dﬂﬁ@ﬁts%& Elé?ﬁénted in

ed to or ns, suc or exa
softwar@smdtmtt msmfde\sdnﬂ IS aotilmlten‘ tocfodes, §uumh agrfooeramples firmware,

di ffﬁrent %{ﬂrhbodi nments can take the formof a computer
residef}t SQIR &rBWLIKYCraeR&ssi bl e from a conput er - usabl e or

C PIRHERAore BEAGIBrdfR @nviBdin@htsdt 410tdkeQAE 36Pnt BAS doffputer

use by or In connection wth a conputer or any device
program rodueinaadessibiextsomt & sompstertisaibmer c@nputanee@dmpiem@dlum
this disclosure conput er utiabl

proviihg hRigraf S Rl B GOMRRhGetEs i et 8F any device or

systeRPPat akesutédaistredtiosPNESt the SurpbSes éﬂmﬁiﬂﬂs@@%@re a computer-
propagate, or transport the programfor use b

usable @fseBtUer fERERDIEHBEiWS car URBAraly dean\iangjpie éﬁparatus that can

contaﬁpgg{ar%t b'oc'mmg{ niclfY aﬁr%gg-grgéoﬁpf@H%;gﬁErt H‘?@A‘p qﬁré’ﬁw 5P IBEHG or in

I ea um C’ exa

connddtiohtvaith thie iastredtizet éxevution segteet i dppadatuscet device.
el ectromagnetic, infrared, or sem conductor syste
al ?&BH@%&@FW%PDHQmRHF?rIr?W@b ﬁg“%‘%ﬂi’f‘pq:% %ffoglexample without

Iimita@%}frlﬁﬂte?%cg{ozﬁ@ﬁgﬁégfnﬁﬁ:dbg%étl{‘&bﬁﬁ'@m%gg@@e QHI'FS%:F%BF s@hiconductor
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
rigid magnetic disk, and an optical disk. Optical disks may include compact disk — read

only memory (CD-ROM), compact disk — read/write (CD-R/W) and DVD.
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conmput er di skette, a random access nenory (RAM, a
read-only memory (ROM, a rigid magnetic disk, and an

wW@piovogd71di sk. Optical disks may include conpakCT/tibzkI/030652
read only nmenory (CD-ROV), conpact disk - read/wite

%ﬁ%lwra @ﬂ@g&%@g@rﬁo&@ﬁgﬁﬁ% e ﬁ]%?i L@pgﬁ%y contain or store a

compopeiaesble @adghbe mrogtsalbee Buen tiaan wieste tritiedmpb@t readable or
when the conputer readabl e or usabl e program code is

USabIE PEITPEHCRYP 1P SIANREPD & FRMBYEE e SreaslampL NG pRMPUter
readarb?éagraaézfol I;])o(?tﬂ%m SOd’é EASES thel Corithte o fr%?ﬁ fP%HHfh%rr chnputer

transm er rea e or us
readatbte:ler osaEble @r@gmnumdmbvm cbmnkmuc‘fdftlmsd mknuTmus abmnmlcatlons
m t hat for

ink may SR TS0 St ufor SxOTE MEEEST TR, GhysicdConyyreless.
Sx%da%g]p%ﬁés%mogﬁsp;s@ém%ﬁbbr&foaeﬁfrm GNé*é&Jtuﬁgnc Hiiflter

readabl e or conputer usable programcode w |
readapfeeoncomputer pseblesyogsars copeedll dalwds dye or mmrduprmﬂslsprs coupled
h.a co nicati on

directy ot rdeedyoTiEmor eEneiE 1dobol B dafitlin&aighS Mot quch as a

systehﬁ&?d TREBiamEId|exedtital Nbciagé Wtal MeRhory é?ﬁpl@i/e(ti H@rlng actual
program code, bul k storage, and cache nenories which

execyiion\afdee pergrarmegdss thollagierage, &nd cashe rsemeries mitiere provide

oS8P 84 01 OB O BREAL 5y 8

code & @dage toe mumeem@mgmd@‘ mih®ecetiovedrfrh/bulk sietagy during
/O devices can be coupled to the system either

execHiopLftthg Cefet hr ough i nt er veni ng I/O controllers. These

dﬁ@%égﬂﬁgs 'I/@%é\ﬂﬁes Egh b@t@ﬁ? ﬁ%‘ to%é@gzgfenﬁ bﬂhé@&uké&?ly or

touch screen poi nti
througiemterwenlrig W(Deuoetrbllensmﬂﬂmseadem radgrtctude, rfayem_xrsplebmthout

i oS A SORE et oA BLBEE e
comnfHIEARThs UdapterBira P BisBlsy éomﬁfleé E&fr@fys‘?@ﬁﬁ' té%ﬁabni Plédihta

I ntervening private or public networ [Tmting
processiagpslystenate beo@eagzoaptemt@totbekdataamoeessurag ey$tams er remote

printel el Porad¥ R Hiplaf kMR VS e puB R RERIGRL Ridhimitng
examplRsHTE 3668LHs SBAEIWBIK adderdaenust £xanbethd Qirrently available
purposes of illustration and description, and is not

typesiaicenadnicatiens adaiesi ve or limited to the

8%’e§8 t H&fthg iffcHelit g&\?ﬁtg & gtde%'ﬁ presented
am Q’% eq %r § ose o

varl ions wl paren I nary

for pu&%;tfd)éds d)fﬁlltlisi’lleat@htand-'@éstdm@tlon darid @mﬂmt@dd@ﬂt@@%%austlve or
di ments may provide different advant ages_as

Ilmlte@g}rﬁ@ g@bpglr@@rhtgﬂn e/ onmagage@ nisyreadidcatigns and variations will
be apgggégﬁ :tggrgﬁslegéf SRR RN tRELRC Fafnar &ifdeRE M ageous

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.

20



10

15

20

25

30

order to best explain the principles of the
enbodi nents, the practical application, and to enable
wo@een7ed ordinary skill in the art to under sPERTS1008030652

di scl osure for various enbodi nents with various

nodi fications as are suited to the particul ar use

contenpl ated. CLAIMS: What is clained is: 1. A conputer
CLAIM® enent ed net hod for nmanagi ng a software aircraft

part, the conputer inplenented nethod conprising:

identifying an aircraft froma set of target aircraft

- .target aircraft; identifying software for
Whatbégglfalﬂﬁg{j ﬁsé aircraft; determ ning whether conpatibility

exi sts between the software and the target aircraft;

and responsive to a, determnation . that conpatibiljt
1. oRiConPUIet TRRIAMEREd Bietiied 1o ARenagiRg Paaltaraareralt part, the

compEfR FhblindMBd REhYB Bl t part conprising the

software and netadata rel ating usability of the
sidfentifyirg an eoceeft fromra setofttheget airgesft @i foom&f target aircTail

co er implemented nethod of .claim1 further
ORI Ry ST Br e T I drFaliveat 1o use the
s@éfermiringiwhetrdricap@sdtibiiny aRiséd bétwaleh thalsdfti/aPs apaithE target
systemfor a selected aircraft, determ ning whether

aircrafthandoft ware aircraft part is suitable for use on the

S . y : g .
¢ BEohEl et dthln Bl tiA L ART T ot pEFRRA IR SBgware anc
the tasgettaler#ft fopeatirgpthensdfivears elieedfegamicopiprising e ftwge and
ta, loading the software aircraft part for use

net ada
metaqag{aralating usphility ofdhg seftweEe sirptpiisyart Enihegargefgércraft.
conmput er i nplenented nethod of claim1 further
conprising: defining the netadata relating usability
2. offhé kempuité menpieraentedahethoar of aaint héurbtedr cfm présiggt

aircraft. 4 . The conputer inplenented nethod of cl ai
SEHODRLE (8 GSOLERG CRFe e SATNGE 2 PG 1 fn Qe dta
proce§§iﬁ§‘%§%nﬁ“fér% 8blecRAY dirdraft] (ﬁlé’c@ﬂﬁ?ﬁ'irﬂg{%ﬁeﬁ‘!ér hd B8ftware aircraft part
alrcraft. 5 . The conputer I nplenmented nethod of clalm
is suitaplenos ueeont the deteried girstadipusiognird swetadajadamd) t he
software aircraft part in [ine replaceabl e unit, |
- tespis ey 4 dedetrn Bliny thatin seupre AEC@RRaTL R Uitable for use on
the seléctet ifcrarali§ingIhe wdtadhe, foadintpteosbitw e tRlcest part for use in the

~aircraft using the netadata.
aircraft data processing system.

3. The computer implemented method of claim 1 further comprising:
defining the metadata relating usability of the software aircraft part on the set of

target aircraft.

4. The computer implemented method of claim 3 further comprising:

generating a warning if the software aircraft part is incompatible with the aircraft.

5. The computer implemented method of claim 2, wherein the loading step

comprises:
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6 . A conputer inplenmented nethod for |oading a
software aircraft part onto an aircraft, the conputer

WO ppbeveEnt ed nmet hod conpri sing: receiving the BOFUSRNE030652
aircraft part for use in an aircraft data processi ng

E&%@%ﬁ%ﬁo&t Sa?larairrg?gfépa@@}e%mg g&@%ﬁé%@lé\r@ﬁtl ﬁgé&;ﬁ‘se to the

determirizaidattpai therdofiwdre direrafepadis Switlnd faiusered theoselabted ircraft
the software aircraft part can be used; deterni ning

usingypeMtpdetRe software aircraft part can be used in the
aircraft data processing systemon the aircraft using
the netadata; and responsive to a determnination that

6. tAcosgiuteaineplamented meprod for doadieg assdtwaretdiveraft pant ahto an

rocessin the software aircraft
aircrafiale SOMBU RN QETISed MElhad SPOREGEG Syat om 7. The
C%H%er?%tHé%fﬁmtﬁﬁtrﬁﬁbaﬁ%Pﬁséﬁrﬁ‘aﬁr‘aﬁ‘cra‘f‘{h@étﬁ oéé&mg system

det er I ng step conprises: conparing the netadata t
on the;eana@.J waerein thesoftwared sincra@rparheoraprisesad 1set of $th\mra

compfRER A iAo PTG 7 B o8y WBRN 56 Spiiare

aircrafti gt @t beisegesent in the conparison. 8 . The
conputer i npl emented nethod of claim6, wherein the

afelerminingiathethardbe seftwgre gisera part gan baaisedpn e aberaft data

procelSinh sty Sk dithdnustoo 1Y MSRERELEDY &7 Cratt par
i Fespensivead ayetarrdimadioh tasteahe sblward BRcedipart ean be used in the
| emented nethod of claim6, wherein the aircra

alrcrag ala prerassic gy sisrs: ading e safeare &inceaft parginto 6*&% amraft data

program product for managi ng a software
proceésﬁ:\g%t part, the conputer program product

conpri si ng: a conput er readabl e nedia; pr ogr am code,

TG EPETbe" RSB S MO G daTEp r Ghgfeth {1 Selermiging step

Compplgéget aircraft; programcode, stored on the conputer
readabl e nedia, for identifying software for use in
t bemagriog die mq@adﬂjaamcooﬁ@uraﬁonrire‘drmatiom@rctmrpircr@’ft to form a
readabl e nedia, for determ ning whet her

comparison; and
determining whether a match between the metadata and the configuration

information for the aircraft is present in the comparison.

8. The computer implemented method of claim 6, wherein the aircraft data

processing system is a line replaceable unit in the aircraft.

9. The computer implemented method of claim 6, wherein the software aircraft part
is received by a data loader.

10.  The computer implemented method of claim 6, wherein the aircraft data
processing system is an electronic flight bag.
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conpatibility exists between the software and the
target aircraft; and program code, stored on the

W@ 0opeEo r eadabl e nmedi a, responsive to a det ePEi/N8200W080652
that conpatibility exists between the software and the

1. A ERheftef Bty rBou G BRLIA ol 3BLAPE BrBeliteRl the computer

progralmqtrbbijctycd)ﬁprﬁé]@%;softvvare aircraft part in the target
aircraft. 12 . The conmputer program product of claim

13 cogmuierreagapla BPA® program code, stored on the
SR SIS T or TR b S on e
from pseteitargey aresdfetn foom atesgéeaiterdftai rcraft, for

det erm ni n ether the software ajrcraft part is .
it STHEed o thh Godset ieacablednaie. IR Hgiwg software
forusgqﬁgﬁ(%lgﬁtéra@d program code, stored on the conputer
a

rea e nmedia, responsive to a determ nation that the
spfagnamecadie; staséd opahe cosmuet relaldebfeomedise farrdetarmining whether

selected aircraft . usi t he adata, for ] oading the
comp§ i il SioeEi e iSsfat uBE R B aifark 7 Gat o

DPR@F&@]‘ ddieS ¥fdrédonttRe coMputéOEadbBle MEBRY, ASBHIMRACH a

of claim 11l further conprising: pr o%r am code, stored

determination thahearmeatitiiexiate baren thessoliare dingghetiarget aircraft, for

. t] i Lty of i ft .
creatlff 5 ShvhE LB P e b d indsBRaHF o B EiBareleting
usabilty@d tieerspitwatecairarbft PJort imtAS térget higtragtonpr i si ng:

program code, stored on the conputer readable nedia,

for generating a warning if the software aircraft part

I Sl i j t e uter
12. p?g%r%gﬁn{%ﬂcﬁgsr%ﬁ] dg?gl?@anrémﬁgﬁe{ﬁé rr§g am code,

s pageamacodeh staredputthe coeguladd reanaticamnedias pesxinseret to a request

o usd s S GEAR A Bk W DRt 6% il Sotcten
aircrafBiRREGmihRG WIRRHEPthe {FtwRbtaNRy St BhFGE afitaiekdr d<¥ on the

use in the afrcraft data processing system conprises:
selectedajrcaait cisihg, thetroetadata ande conput er readabl e nedi a,
re aircraft iin a line

for | oading the soft rt :

- BinorB st e By PE choRulS] FabaBRl el foei Bive s
deteriniifationfthyethe svffnaraldirchRat part & Sutdoddfs Useroige MedtBE aircraft

selected aircraft using the netadata. 16 . A conputer

using ke meiadaisofnideading the saitwgreaiserpitnartioause imihe piseraft data

; prcraft, the conmputer program product
pr°°‘°'§§'h§ﬁ$’§?%z a conputer readabl e nedia; program code,

stored on the conputer readable nedia, for receiving
the software , -
13.  The computer program product of claim 11 further comprising:
program code, stored on the computer readable media, for defining the metadata

relating usability of a software aircraft part on the set of target aircraft.
14.  The computer program product of claim 13 further comprising:

program code, stored on the computer readable media, for generating a warning
if the software aircraft part is incompatible with the aircraft.
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aircraft part for use in an aircraft data processing

systemon the aircraft, wherein the software aircraft
WQ@2009/020mpri ses a set of software conmponents apdI/US2009/030652

netadata identifying a set of target aircraft on which

15. o B SR Bl o R e R Pt B 800 R e tored on
the comptiteeFeddibls afddiaresporgivatd theaddtennimabion dsstdhe Bofthvare aircraft
aircraft data processi ng systemon the aircraft usin

part i pétable fRri3e OiMte BHl6eeR A GRlb USB8 dhe @At [ dRpding the
softwé%?%?&!aﬁ p%?t%?uﬁ ﬁwg%”éwéfﬁft H%té"g@%%?%iﬁp @{e‘?ﬂ cbﬂﬁrisb?.e

ware alrcra art can be u aircra
dptogy ramaosneies stoged ot taecohputéo@didalet inedizo faniaading the software

: ircraft part intq the aircraft data processin
aircrafyibih a HC TeotpRE AR IL 37 FROGPRD i BEiGETTAET i th, Software
aircra W8 e MBI USRS eI SR 1diRy BRI Rata

-
readabl e ne eterm ni ng whet her” the software
aircraft part can be used in the aircraft data

processing systemon t ircraft using the_netadata .
16 CBrpnRUst PR RORutdor Biidio sntiRE abipiRa T ORlo%an aircraf
the cdrRpgtaPbfo _mgrodﬁefc&rﬁﬁﬁﬁh?ﬂg the netadata to

configuration information fTor the aircraft to forma

capeatnuenreagableponegdieam code, stored on the conputer

BRI oo’ RBrah AR B e CBaHElE RbeR, K ESpiving g sotware
aircraftqrart foe ugkeri bafdircrsft faespdcessing Resteanpathes arcre®, wharein the

dat a processi ng system conprising: a bus; a , o
SOftW%W?‘E Rertapsnprves & seheiaiiyvare GPH@%‘@@,*S an@mﬁta@@ta identifying
: : [ e

a set Qo P S Ul SoRlg IRTaR A S5 85800
ppagessiacode) stored wndbe edniputehreablable midiagifor ddiermining whether
ocessor unit ex tes . th r, usabl e

the sqHyERIora) L BRY 698 RErsaRadng: AT ol ooPesing SRStEM gp the
aircraftl UsiidtHe PataRiaps.04RFSI Ng systemon an aircraft,

wherein the software aircraft part conprises a set of
spfagnamecasienptatedos thacomuuentcadabiiennedia, nesponsive tofa

target .aircraft, on which the software aircraft [t .
aeterfofigtih Gel et nAte et e s fubf etatartPipprocessing
systeRafdr |6adingehé 86flwiare hif€rafti gt td tHEadircrBft @285 prdt@ssing system.

systemon the aircraft using the nmetadata; and | oad

the software aircraft part into the aircraft data

17, PTRESSNARe SRR el IR b B AR S IR0%h bR, sored on
the calapatep readatté needia, for determining whether the software aircraft part can be
used in the aircraft data processing system on the aircraft using the metadata
comprises:

program code, stored on the computer readable media, for comparing the
metadata to configuration information for the aircraft to form a comparison; and

program code, stored on the computer readable media, for determining whether
a match between the metadata and the configuration information for the aircraft is

present in the comparison.
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system 19 . The data processing system of claim 18,

wherein in executing the program code to determ ne
wob@hee71@ he software aircraft part can be useRCT/HS100%030652

aircraft data processing systemon the aircraft using

t Qe t t o) . unit executes the program
18. cgodedigg?(g%‘?%g}ge%%%mgﬁ'@{to configuration
i afostati on for the aircraft to forma conpari son; and

det erm ne whet her a match between the nmetadata and t he
cBPOMYUMRIERERNS Wiibearneded foha MieS:ai rcraft is present

P 19208 RS APhctls T 113! RyRFER 352 095 BLEEE e
computeraiskbleeprogrdracedbt endinit in the aircraft.

a processor unit connected to the bus; wherein the processor unit executes the
computer usable program code to receive a software aircraft part for use in an aircraft
data processing system on an aircraft, wherein the software aircraft part comprises a
set of software components and metadata identifying a set of target aircraft on which
the software aircraft part can be used; determine whether the software aircraft part can
be used in the aircraft data processing system on the aircraft using the metadata; and
load the software aircraft part into the aircraft data processing system in response to a
determination that the software aircraft part can be used in the aircraft data processing

system.

19.  The data processing system of claim 18, wherein in executing the program code
to determine whether the software aircraft part can be used in the aircraft data
processing system on the aircraft using the metadata, the processor unit executes the
program code to compare the metadata to configuration information for the aircraft to
form a comparison; and determine whether a match between the metadata and the

configuration information for the aircraft is present in the comparison.

20. The data processing system of claim 18, wherein the aircraft data processing

system is a line replaceable unit in the aircraft.
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