10

15

20

25

30

WO 2008/ 051277PCT/ US2007/ 006947 | NTEGRATED PERFORMANCE
APPL| CAT| ON Background [0001] The present application
WOaPB{sE27deneral |y to aircraft and, nore speci PEEAISPRP7/006947

to aircraft conprisin roramTabIe el ectronic
{11 ght bag INKRGRABED PERRGRMANGE ARPLEGATION
5i npl enented on aircraft. Bl&ggi?&bghe cal cul ati on of

takeof f performance para fects both the safety

angoore eTRd pro&it aQPh@tlbh'rélﬁte@ RehahllPSairdexfe aid, &horefspecifically, to
such takeof f paraneters include takeoff decision

aircraftp eerdprising at pograspesile elevtrovici flightitbag postdm aud cemputer applications
net hods for _cal cul ating these paraneters involve
lmpleﬁ%ﬁ’%f'élloné’éﬁcﬁqf F-ations by the flight crew. In some cases,

['yr)amgt or r ¢4 BRENSch étgtt | ona?éxjfc}hrﬁﬁ&ecg:l:%@tefsaﬁf‘e‘afsfboth the safety and

S using tr paper unent at 1 on
the em&wmbé. wf deiling eopetatiohs.C aEx ammsles) OF sasintakebffr paamhekrsethclude takeoff

_mai ntenance itens_and runway conditions. |In other _
decisipasipsed,t ptation; gpeed, rrmagbwémt sneashut Gurrentvngtheds fogr ealculating these
parariPe, o P BLRi s 28 iy BFE P L e i members

manu@By Gdlcalated "t‘zﬁceﬂﬁnp@hﬂn&eisouﬁﬁ§ Qkbdition@l pfdreddcfhentation, and manually
mal nt enance i tens and ot her conditions not consi dered

derlvd:)yno:dife:aﬁm nec6ssafyofop dpfefiad meamterdnce dema land ingmzay conditions. In other
perfo the flight cre ten uire . flight crew
casesiy ol R, GHIRMATERY PBPUEF (1M THEloBs otf ikl FIBHAHES  of takeoft

paranméés B\ éhttl‘?é\{' ‘i’n&?&eﬁ‘ﬁﬁ?‘&ﬂ Mst 4 hsct_tﬁ&grlﬂi@i%hcal% ulations manually to

requent | eads to conserv t|ve stimtes on the part
account fdrldefeited gindintenaoe ittine ardythersanditiong nonconsidered tiynied FMC.
takeof f reference speeds. In addition, flight crew

ndfA8]s cZhe maguale vlarlﬁnm@rmé@i wﬁ}erﬂlghfacﬁ%\é ofter Faguise flight crew
meml%%g ?(& %ﬁglﬁ'a eﬁ%% S {lefEH e&ﬂg# 10 Nhd o e@o%xcp goéu?nentatlon This

erlvalon ararre ers.

approSbH‘ YRaadntlyORA4d ke c@ﬁﬁzrﬁ{m@désﬂﬁﬁtes & e paik rainthe flihtblew, thereby

ag conprises an el ectronic | ogbook nodul e conprising
resultarg ul sdwmmlai takagiblorsferaraeatpaeds. Ihedditiers tftighti @eWthmb@rs can miss

nf| ured to conpile.a |list of deferr
certafdeteed, BB B FiRS| AHUTSHE ‘DTG BPREY CoBAitans, leading to the
maanMléHvﬁHGﬁ gﬂﬂdkwaﬁ:iraﬂnht%k) items. The electronic flight
bag further conprises an onboard performance tool
nmodul e operatively connect®unmaryt he el ectroni c | ogbook
. The onboar

ntig(%ﬁ In one embodqment, an electronic flight bag comprises an electronic logbook
module comprising an electronic logbook database. The electronic logbook module is
configured to compile a list of deferred maintenance items including one or more MEL
(Minimum Equipment List) items. The electronic flight bag further comprises an onboard
performance tool module operatively connected to the electronic logbook module. The onboard
performance tool module is configured to access the list of deferred maintenance items compiled
by the electronic logbook module and calculate a plurality of performance parameters. The
electronic flight bag further comprises an electronic document browser module operatively

connected to the electronic logbook module and the onboard performance tool module. The

electronic document browser module comprises an electronic document browser database storing



10

15

20

25

30

performance tool nodule is configured to access the

|ist of deferred maintenance itens conpiled by the
WReB{%EH ¢ | ogbook nodul e and cal cul ate a pIu%SFﬂF@m%@0“”7

performance paraneters. The electronic flight ba

documentatiasy regerding SwesMiih. demes) ringlideddimcihedist of dsfeseed maintenance items
| e operati vel 0 cpnnected to the electronic

Compﬂgﬂgﬁﬁf}w Hﬁp’@\iﬁ%ogﬁ%(’dg'ﬂ%oard per f or mance t ool
mMgedss- The aﬁbﬁﬂ r&ﬁﬁdﬁiﬂgﬁyrﬁe%eﬂ &V ca gl%g aircraft performance
conprises an electronic docunent browser databBase

parangdters icomprivdd pifiBmirip] 2y TGl ¢AFANAION0CIODE Aidteafu perfidratancd) parameters
regarding the NMEL item( ,S%Tgi ncluded in the |ist of

and refePeing dLUFENhALREFRL BemdShEomBrging & Plwplityind MEEdtemsrfrem a database

complllgéJ %&oﬁnna?&l'o%ic h3 Q)%P N TR0k edg?é}pédnﬁgl%l’ lit %‘i‘&%gts a current
or cdl culating aircrart performance paraneters

mainteR4HRE s@AR dTQh Gt rhRindthéd fudhef@dhptisel eRMuMingtth€impact, if any, of
aircraft performance paranmeters 5 and retrieving a

the cuytant defierrdd ftemrlest on ttleamniitiad calowlapien of thg aarcraftupeaformgnesfparameters. If

L itens.fr a dat ahase . c i led. by.an el ectronic
the AP0 R Wit B e) G HT, ahF AT BEEpes parameter, the
methéd Firfel OB H"s@snﬁﬁSﬁaﬁéaﬁZUaﬁi'&ftin hlififiaeEdcylddh BREOU the current
further congprl ses eval uati i’wg the 1 npact, 1t any, of
deferteleitemulisend adefecatr & dinal eatcdlatsdn ofh tHehairdrafit tpeeformance parameters, and
cal culation of the aircraft performance paraneters. |f

displaygng the flarlcalrulatiopof thetairerafRertormARCe RIFAMELETs ¢QR B3ATat i on
f i ) e
?J?(?(ﬂﬂ al fncf{n%Mer QI%BB JIEH{:' Igig 2 )z}ﬁa"{:‘éjl;n?gl ?Snat g&?ﬁrg&l@rﬁﬁ% g?cqromc flight

r conprises autom _ _
bag sgstdia oraddliectinka srasmiRtirigh end intdriidingdtibRr daet] THeptobtafiimdbfe electronic
arrive at a final calculation of the aircraft

flightagfsystemmompisenadisplay, sceaed piogrpmmpbledor Hisplaying information relevant

to ﬂy§1al ¥ lrrfalgllflgiaan gé Fltarz]igﬁra. trI ﬂcgr}iacfé)h}gglﬁflﬁf og?rﬁannasn §eer§t?vlte ngtirﬁgcste(ti % the display

screefs, NP EdHFTinE AEAS hatR Rl Rurdli§Ofrigpit tndahé. OThe BBGrAYSHRA bag system
for collecting, transSmtting, and interfacing flight

furthet aomprisésedgsa oghention imeane fercgathering rawsdatd inghwingadeferred maintenance

itemszwgygﬁgﬁgﬁ gaﬁlﬁ:?l?dsl&sqpelr @%ll Zrﬁﬁg‘ﬁ}qocpa'rtz}? %i%‘%geﬁn%gt computer data,
vestE4s R 0 BISCSA00, B TR M clspoic g g sy
further @opiptisesgel ectromic Gaonmegt brawser Alearsyfoofacdenying and displayihgaénformation
electrggiﬁg&?tgéa 1];1,1;}1'&% Elteptg(?n%%agi)té m&&%éé&%&@%ﬁ&%ﬁg&sﬂ%{)gme of receiving

R R e Sp——
takeoffopararhetersd adkang IR0 aceairs Qfefdﬂétﬂamﬁi&mnhﬁt@, itéths ahd @tHer Gelevant crew-

airport gate and taxiway data. The electronic flight
entergskparapelersm f urt her conpri ses el ectroni ¢ docunent

br r ns far accessi and dj spl ayi i.nf or mat.j,an ..

oHGUAC, i RERE A o B ERRO AR oS R Bty BRA i B discussed
more@ﬁlgchlr@@a&ailléagﬁ@&kptmﬁans capabl e of receiving and

storing equi pnent failures of the aircraft, and

performance application nmeans for cal cul ating takeoff
paraneters, taking,into grccount deferr.ed mai ntenance

itens and ot her rebe puon, of dlie Drawings par amet ers.

[ Th e i i . . . .
agm At g%u%@ ﬁﬁ%@@gP?gﬁgg&%ﬁ HictkOdiagrdn & &SEfREtronic Flight Bag in
communication with an airline host system.
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nore fully in the detailed description. Brief

Description of the Drawi ngs 30[0008]Figures 1A and 1B
WO2P$981287 e a bl ock diagram of an El ectronic FPCHAS208Z06947

in communi cation with an airline host system WO

200809 51 2FizmeT? isseibow chbas dhptrpimno proicessrftowpin whigh fap dilectronic Log

|IIutrat ce which a
Book g ishes it T pRLRAE B osPeeT R AR -
?(Fﬂﬁ P@ﬁf Bq?'}cﬂowo&{artr fRReAHY LD%I:%] ﬁb@uﬁlewﬁlchsan On-board
a flow ch |Ilustrat|ngaprocess [ow in which an
Perfofiarize dlod prelsfinformatien dicsetly froinl s datasorerat i on di rect | y
froma data store. 5[0011]Figure 4 is a schematic of

af0Qdd np| Bigpre m@rsah%m@w %ﬁn&%elﬁlﬁ@rﬂl&ﬁlﬁ‘ gRwhigh the Electronic Flight

| emented. [0012] Li ke reference nunbers
Bag C%geﬁ%gﬁg{e?ﬁns in the various drawi ngs indicate |ike

el[geE)t s. Lietréfetete RRBBEE RAA a8iddikiBRsLil the vafidus drawings indicate like

followi ng detailed description, reference is nade to
elementse acconpanyi ng drawi ngs that forma part hereof, and

in which is shown by V\@é qf tl I ustratl on specific

illustrative enbodi nmen e invention may be

p ced '

P i GBS PR RELTRR R, RipRoR g s b 1o the accompanying
drawihgs (haeforincepdrtteeréofyandtin whickeis dhown bg wiag ob #lustatéonsspecific illustrative

t hat ot her enbodi nents may be utiljzed and t hat

embodimentyin whighgds ipysntisa rﬁ%lbe prasticetbuhepsrambadimgents grg described in
sufﬁc‘ié})? d%Pallr {o e%(iie TR0 edt fﬁeﬂﬁrﬁ‘ﬁqgtpré&\ég he ?Vention, and it is to be

understood that other embodiments may be utilized and that various changes may be made
without departing from the spirit and scope of the present invention.

[0014]  Figure 1A is a block diagram of an Electronic Flight Bag (EFB) 100 in
communication with an airline host system 150. In general, the EFB 100 comprises a general-
purpose computing system which provides a flight crew with several applications that enhance
their capability to operate an aircraft, such as the aircraft 400 illustrated in Figure 4. In some
embodiments, the EFB 100 comprises a display screen (not shown) programmable for displaying
information relevant to flying and maintaining an aircraft, as well as computing means
operatively connected to the display screen. The computing means often has a plurality of input
means, such as, for example, buttons, knobs, keyboards, touch screens, etc. In the illustrated
embodiment, the EFB 100 comprises an Electronic Logbook (ELB) module 105 having an ELB
database 110, an On-Board Performance Tool (OPT), or “Performance Application,” module 115
having an OPT database 120, and an Electronic Document Browser (EDB) module 125 having
an EDB database 130.

[0015] The term “module” as used herein, may refer to any combination of software,
firmware, or hardware used to perform the specified function or functions. It is contemplated
that the functions performed by the modules described herein may be embodied within either a
greater or lesser number of modules than is described in the accompanying text. For instance, a

single function may be carried out through the operation of multiple modules, or more than one
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[0014] Figure 1A is a block diagramof an El ectronic

Flight Bag (EFB) 100 in communication with an airline
waaks/si¥Tem 150. In general, the EFB 100 conpPfER52¢97/006947

general - _purpose conputing system which prow des a

functionimgay becresinrmed hy %ﬁémm%léﬂ i Ehex deseribedrpedudssiiasiclee implemented as

hard“t/é'{l]?e Icslrog ?P 4g16rnlw| § O ceoén tlﬁatrfag)rr]lgr.ﬁ?rggf agpg]ltlggﬁgr gﬁ’ c‘iescnbed modules
may RIRI.t "EftbRnt ‘l&‘étl&FSBcérQcht@@ TRfougE S Virddl ! Witeleh RRRommunications
(not shown) progranmabl e for displaying information

netwark] anvbentéroetf | yi ng and mai ntaining an aircraft, as

aately Efﬁﬁﬁ"%a@i‘%ﬁggf’ 8 e S7R0E EDA bl 125 ar i

mngln aﬂhhtvyl rbeI dHoHer. ”%%F%scr%é‘arbe TI‘IQ Eorﬁmmaﬁor} 11nkshbetween these

ons eyboa touch scréens, etc
modulds! 103t 1 85 eldsqrfbﬂde wafimbet B€ adFBtabes) sachps A¥@SingAutomatic linkage of
El ectroni c Logbook (ELB) nodul e 105 having an ELB 25
defermdtrama%mmoter@m(m@bm ale Hd:B anadutec 0500 the clierlfpnn«'mce Application

115. R eEE F56roVBD e GRbeR: of R Cpditaflihth IS dagegnhances the
capammulaﬁdia@ Forhdc&6f A8 OFBmdadlease 130. [0015] The term
nodul e” as used herein, may refer to any conbi nation

of{0&17M t waAe shdwn mBigere 1B, tha EHRaI08 aeasd cmpmsremmplnhaal common
ecified function ar. functjions., It i ont
databgdeat35 il OMMENFASIRE il 116, rHB MoGilerk0S DR BofdR4E5ebB module
125. MEEShE erﬁﬁéf 191%n@ nipg @gﬁ&o‘ﬂ &aﬁbﬁseei jS&%re@ol%g ggtta%at% shared by the ELB
esser of no an 1's descri in the

moduke D@ﬂ’m}im/mogulbdXB arlddEDBnséddule £25, and eaal module¢05,0r1 57635 maintains

be carried out through the operation of nultiple
its owppsapREate dasabagel 10t 129013 heln r embodiments, the common database 135 may

sore SORRHGR IR AT ROP RS A7 FLACGRASE: TR Gy BRbRETES, and EDB

e salre no escri
databhd¥Pl 30TE 4 QEdi6idn ke hiediBes $05, tmr 825 folah MH@Faet Wxthaéhe another via the
conbi nation thereof. Additionall y, the described
commmmﬂtaé:gsmh%ﬁ orengi dseract directly vigrthe cmunmtsomludqs éldusgrdted in Figure 1.

t a,wred.or w ess ,t.el |cat|on
DAOGHR. “rropdttich, o FERSHB0E BBCME e ERLG Riens sz members to
enter %&pﬂﬁﬂﬂhﬁlfﬂﬂ&on@ﬁﬂ/&%ﬂﬁﬁg ht8 tﬂe’)-fécﬁx'h@al'lﬁ of an alrcraft These entries
conmmuni cation with one another. As descri bel ow,

can be hetomatrml}yl syathiromizéd with ako;bt:nmpphtdwsel4ﬁradllnlecaallmé)ﬁost system 150. In
125 provj nunber of dvant suc

some g Q%ﬁgﬁ 1Borcprgttss agpdiganiriac Cipallh 02 g an uplink and a

downf P r‘ﬁsﬂ%ﬁ‘* kR i RSB R i ppsmt gl e iht

data iacladingajrcaft oj:efaabnﬁdiatwse@nat}edmmdt\emoedﬂm ies and
enhances the 10 capabilities and performance of the

OG0 du| Airling mq@e&aqcmeéﬂqm Gap geeepsrtbe 8B mpduferf05 directly or
remolJeR' ton%seahl e&?ﬂméﬂtsfgll@rg r%)&rhéj %9|to WOfMem. The deferred maintenance
items may have an impact on the calculation of takeoff parameters such as, for example, takeoff
decision speed, rotation speed, and climbout speed.

[0020] Some conventional aircraft do not include a Performance Application or On-
Board Performance Tool. In these aircraft, a computer often performs an initial calculation of
takeoff parameters, but this initial calculation cannot be used directly when there are deferred

maintenance items which affect takeoff performance. Rather, the flight crew typically must
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dat abase 135 in comunication with the ELB nodul e 105,
OPT nodul e 115, and EDB nodul e 125. In sone
warpBdskEnt s, the common dat abase 135 stores oRCY/U§a03/006947
that is shared by the ELB nodul e 105, OPT nodul e 115,
consudtnpapfeDRlogundentatidr? 3nd amahuelhy madifyuthe takeff pammete2 Scalculation.  Such

manugf]rlngé'ﬁé&?@%r%@c&mtgﬁ%ﬁé@%&% 0ASe e1 O%/S)Jf%ﬂg.ytiglg (c)l'eferrals, and

e i8R B U e 28’3%2%%?‘%8’%@ shABecEhony

| o621gi t i Hlnothéﬂﬂeovaeﬁlmbrﬁﬁ aitOaft, 3 Perfoimince afipplicheom (st included which
wi th one another via the conmon database 135 or can

perfonm mitiad ccalghlatieny 9f takepff parametersy nEtealt inghesei msaft however, flight crew
Iustratédln gur e

memtegs 7% BB eda et defeTegh (TuPERRe Ery $p O Performance

Appll@ﬁﬁ(ﬁf s& EHbt RIS PéndIfRdsf 4456cidtod Svidindhe Qefdridd! 1B cAb® cbhifidered in the
technical Iog of an aircraft. These entries can be

calcultiomnht additidny ceynmbmbers zedt ofterhmanually eheckahptoamentation to confirm
airline host s

h
their éfﬁr’g‘i?gfofrtéﬁggre P}?é“tEF@BC‘?LB?Tng i “i‘g‘g‘a]ap'io&?sff‘%esl G dead e grrors, such as,
o SRR TR Pl Aoty gt e

C30022] anshi émbciimeits O thd pghdnt dpplacanaﬁl theliORT aiodaleal1ts of the EFB
operational data, security data and video data.

100 ig5ysed 1@]caichlaie tkaeff masmaies pBres@memOé&lﬁ Hocadyantageously receives

defertgy) TrlRigHice e whiEf cstbaClakf St Bobimeses pfufiliSad B8m the ELB module

105, ;ﬂﬂf&{té@ theMRinhY RRAN B&feirt® ARIMBAnEAN]. 23 4 AB@E th@OPIMAodule 115 can
cal cul ation of takeoff paraneters such as, for

advargageapdly, takakintof Acadent sheodefepred dmaintnandeo rrtempemxﬂ othred crew-entered

et B b ST B 0L g 1) B o 1
can aE%F%%Hnigsng ﬁcc};ﬁﬁ’ﬂ for 'tlféc$d?x§ﬁf)ca§" Stahaiple \?hrﬁ?l@? WErEdtin ngft%&ff parameter

per initial cal ion of takeoff paranmsters
calculatibng, Buch ag)ifor edampdd, the edlationshipbetwech eunssdeatiditéons) gbstacle height,
when there are deferred maintenance itens which affect
and opg,REMPFE ¢rdsrredh MalRcBanaRAteRSy | the flight crew typically

n‘zébznéx\?a?gg SEB%”%ZE’&T / Y52 0f¢ Lgi)g}? tgglzct?&ﬁ Hpi@sapcﬁ{ aircraft-related

Iron and manual I'y™ no

docurédtadicei, pieferablyuheltdiap embeddedppedinksradfatilicat esyysaccess to sections of
generally do not take into account the conplexity of

interefy fq flighs ciew anerabers. abhe EPBqmeduley11%gen also make the list of deferred

conser:. at ive ter alcul atio
mainEHEE it SNEITE oo TIEorRe: RO ol afe JFRB, module 125
advarﬁaé%@ﬁil?réﬂiﬁlé@ MRRH icEt | REMbers | tOCHAERY 26bdss Nrelévant documentation to
perfornms initial cal cul ations of takeoff paraneters.

underStaad thenimpackef equipmment failunesyandgo confiing Hte validity of thegakeoff parameter
st of.t [ r deferred mai ntenance itens
calcu quaﬁg%psg}na@ﬁm& tication so that the penalties
?5[5?1‘;46]32 :ﬁs WidclsdeB abged, erler 59;] lt(ﬁnﬁlo%rlhp?nt%}ﬁﬁbrgg{ ff ELB module

culation. I'n addition, crew nenmb
105, OPTenodde U ab,| anddEieB knddude H2E UiThe imegration of moddles within the EFB 100

their chaices of deferred nminten itens. Su
an headfgamPHEisEetingd Yag amfa@leeléerc@mguess@eh a%?sweﬁrknpwp to those of

°fdm#§?§@£ﬁ%}$%éﬁ?‘vt T30k S Por s ARG RS MR PRe 0T Cnodyle 115, and

EDB afgdul€ a5 Qé\gu]irl‘}enéﬁ’l? ‘FObNetiBert ldpplitatione oEfrBledsHd changés dfl status. In
to cal cul ate takeof arameters. The OPT nodul e 115
additiga, et Bl auedule i%@lﬁﬁgnodule 115, and EDB module 125 can respond to direct
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upon \¢oERERGINE T GRlculation, ers, Ak

deferred mai ntenance itens which affect takeoff
paraneter calculations fromthe ELB nodul e 105, and
WERP05127Re items into a deferred mai ntenance PLEUS200Z/006947
a result, the OPT nodule 115 can 15 advant ageously
requcstakfer irfiormation dcorh onb endthéepr édmrathat eppsliwatéorist elmssomedembodiments,
her crew entered paramsters ‘?g tic

cach Paglg 1G5 e 1 2% e theadatprEaduprec hiicaRons onsfighigyisy own database
(o) .
110, %3@5( %@re%?nn %ﬁe?%?’tﬁ)%\ﬁ/gﬁ%é lsggl%g f acisI %oxtehel[% e]; foptlonal common
databaseridset er cal cul ati ons, such as, for exarrpl e, the
rel ati onshi p between runway condi t i ons, obstacle

hd0QR¥, aflke operaten mﬁr@ed@feerml@m arehodimentnis edaserbpd. below. In the

cx b SRR e TR A S B AR LR GBS FPARR n vt

DefertddChitfd N8t BPNGIAGEhn WRAL, HREKOPT Ind i 114 BbI% BRBALB database 110 for

access to sections of Interest to flight crew members.
the lafdse DHDB Imadiditien, 1BS OPdnmedde idiipells the ELB dawbasdelflOrforthe latest DIL
mai nt enance itens avail abl epéf the fli ht crew

PayaMeElgr, ?‘&@%‘B\Jsl ge OPT module 115
allow§ ELAGoh! HNERGH ERIBRER 118 ARE [maBEEAT Bk B rored in the

I on 1 act

ELB tiahbdse 6302 MhetOPT @ividulem KShﬁspd@ﬂ'sl tdlthel usﬁr réleearit alkf@aéﬁces between the
par anet er cal cul ati on nade by the OPT nodul e 115.

DIL spayedif the EdiBsdatabssgi] Khyaddhe @ﬂ@teﬂdzy the OBsmeodide 115.

copEG L ERe BEB i FOSBRM SR OPTHRRTRIAL fioReesid the DIL. In

some s 1@ FIa nRRURCIBMRItifRE ekt OPTNHodu1Y QU 8f ¥l Qfich changes, whereas in
sui tabl e techni ques that are wel|l-known to those of 30

other mams,rthc )ELﬂ(mbdule 05 metifies the OPTsmodule i 6 abf wwlytthosetdhanges to the DIL
Ie 105, CPT nodul e 115, and EDB nodul e 125
Wh‘d} tHT’ ‘E‘?fy ‘subscri ber" applications of relevant
S i | LN, d

SIS | 05 B e PERHIRD g I FHRARONS£of Do o et
MELdtetigCind t8@ny GUB{eqbdiz €aRGTRtibIS2 OTl¢é HﬂBQxﬂaBdmledOésmstufm rdisplays to the

i nformation from one_another aor from.o
user agyoplculptippnmadg by deQP bmoduieddArwith %é'éﬁr% a¢tiof MK items than in the
pr.. 115, 125 stores the data required by other

applications within its own database 110, 120, 130,

Wieoxss i Ih bk eémPERShiTINhent defaibed heRim theSESB @idklld 105 provides
t he opti onal conmon dat abase 135. 5 0025] The operation

links grfto @hmEEBempdldp;uérbbsﬁdu oreMiEL; erdewmbebeln asditi, therOPRanodule 115

E ul 105 t
Prowéiér@a ) PR G sl NSt BBl 1t S Lo
[Ph629) Uppl%uﬁef ahd i ftow SRartCilhs bR £mbdod200!id WHieh EHeBELB module
database 110 for the latest DIL. 'In addition, the OPT

105 pubﬁsilhes evebts ol Which ke EIPT' delaleakld fesporfder Ahbldcht2@§t an equipment
upon comrenci ng a | cul ati on, t akeqQf f i
malfqaﬁv toplt itk o avpeiated MEL o enistsiinio th E%afﬁs»\gi typically by a
| RN = M;lr% [
memlgeg gt?éoﬁ%%&gﬁ %rogmtl %kr ed int rgm_q%n#zfté g’base '16&%5%5 210, the ELB

modulP TOSraduivates1arb ecking pﬂldiyzﬂlngahamzm Egr-relsted eamy has been recorded in the
di fferences, between tored in the ELB dat abase

technicphlogef the @irgaft. A1 la.;l@gltéali,);hg PP Tompdylg P aeceivss an event notification
from the ELB module 105.

[0030] At block 220, the OPT module 115 requests the current DIL, including the
updated MEL items, from the ELB module 105. At block 225, the ELB module 105 receives the
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[ 0026] The ELB nodul e 105 notifies the OPT nodule 115
of changes to the DIL. In sone cases, the ELB nodul e
WOa3s8M51277i es the OPT nodul e 115 of all such cR&RFE3007/006947
whereas in 15 other cases, the ELB nodul e 105 notifies
requesthizorRiie GPTuinedudld 3 165 Asrbllgekt 236 eheclFlal gesluteol QSetridives relevant MEL

BTN T MR AT
| .
o TPkt I TR S B M o

ELB fildGr! 151 otshlsad2ith yhe OBT @bduledtily @orkd thedurienBMEL items in the OPT
different set of MEL itens than in the 20 DI L.

databpse0i20] 141 blork 2ethel QY merledl FanisescraMEM@MSKortther suitable flag to

..the ELB dule 1 [ QVi Jinks i nodul
notfy 38 upeE QL QRGHRTT R Aes B e ML ey bfoc 230, e PESFSH 200 ends.
11f: i j i aade! i
oS Ry ¥ ok ok DI0GingSs PRl H0HIiE vhich, the OPT module
115 miiBRr inforiatie rditecthy feonmehdr ogtidH) dommdn dixabdse BISB At block 305, an
~nodul e 25 105 publishes events to which the OPT
equipssgt malfyngioncerfaniswithen gssociatesiolELy is enjered faterthe ELB module 105,

. . . ¢ . .

picdlfy RSP 5 e A erll ot RSP Sh b fralfmandpesoppel. At block

310, @k BlIBemblalg 05 Ghicivces gfe%d%e 6f tB¥up@diell PIELMedrA ireth@tefmon database
personnel . At bl ock 210, the ELB nodule 105 activates

135. 4t bagki3il 5i the updatedMELsem isrstoved in e gommnaartiatapastaldSoeen

BT 5 plsk 45 HPL madlig 118 @ Fhebsat DIL, including any
updatgl@thELCi@éﬂlsQrfr@tQ thé BIhie Ehbbapdake ADDodk09B0]md tOPT module 115

ock 220, the OPT nodul e 115 requests the curren
receivds lthe curcdnt MElg iteine fropoithe €dmiviein database 135 oAt blbek B3(B the OPT module

115 SEHES thpgimpis Y B AisFope A AEEORBEUOIED. rAchladk 315 G ORE module 115

s EUUERY95013 ol A0 B8So  FAEGH A gy o e i

itemsaind, & &istk 340ethe pedcesst300idnds.0 t he OPT nodul e 115.
[0031] At bl ock 235, the OPT nodul e 115 receives the
cuUfO¥t MEhe integratign ofnthe Fd-BemRdwisdi@Se OPFomodyle Bl Scdnd EDB module

125 Fiifip, thE T Lo R st Rubl, 5 Bt ARl e HBeht crew.  For
examplgsi WS EEBS1002h R aBedds Y endWRs dptintikete tak o (pakintetér 38 be calculated

automatically, while assuring safe operation by taking into account all deferred maintenance

items. In addition, the EFB 100 advantageously reduces the likelihood of missed accounting for
deferred maintenance items which can occur using conventional manual techniques. The EFB
100 can also account for the complexity of multiple variables affecting takeoff parameter
calculations.

[0035] In addition, the EFB 100 advantageously provides the flight crew with easy
access to documentation of interest via the EDB module 125. Flight crew members can take
advantage of hyperlinks between deferred maintenance items and related airplane documentation.
As a result, the flight crew can assure that the takeoff parameter calculations are accurate and
meet regulatory standards in making a final determination as to the safe and economic derivation

of takeoff parameters.



notify the user of relevant updates to the MEL itens

and, at bl ock 250, the process 200 ends. 0032)
WO2H$081237i s a flow chart illustrating a net ho8CBE52907/006947

whi ch the OPT nodule 115 pulls information directly

f [6036)lhe Apthoughathic onventionldtaabizese de3&ribedt itbkaymis FO8grtain preferred

an equi pnment mal function or fault, w i,at ed

embogjmpents, 9ther embagimentsfhatfge sa@r%é%ﬁysqte 9r%nm?xs §1§ﬁ dnyfheyart, including
embod¥méheBEP Qb R ptrg@dé la!lqmthg lrfgziﬁ%reg rfgél‘ rﬁ?ﬁz&xﬁ%ﬁ%”s&gg}g{l\gﬁerein, are also

nal nt'enance personnel

withiﬂﬂﬁsicaﬂ,dd,fahgsnwdﬁqoﬁ,tor age of the updated MEL itemin
t he conmon dat abase 135. At bl ock 315, the updated MEL
itemis stored in the common dat abase 135. [0033] At
bl ock 320, the OPT nodul e 115 requests the current
DI L, including any updated MEL itens, fromthe common
dat abase 135. At bl ock 325, the OPT nodule 115 15
receives the current MEL itens fromthe conmon
dat abase 135. At block 330, the OPT nodule 115 stores
the current MEL itens in the OPT database 120. At
bl ock 335, the OFT nodul e 115 rai ses a MEMO, MSG or
other suitable flag to notify the user of rel evant
updates to the MEL itens and, at block 340, the
process 300 ends. [0034] The integration of the ELB
nodul e 105, OPT nodul e 115, and EDB nodule 20 125
within the EFB 100 provides a nunber of enhanced
capabilities to the flight crew For exanple, the EFB
100 advant ageously enabl es optim zed takeoff
paraneters to be calculated automatically, while
assuring safe operation by taking into account al
deferred mai ntenance itens. In addition, the EFB 100
advant ageously reduces the |ikelihood of m ssed
accounting for deferred nmai ntenance itenms which can
occur using conventional manual techniques. The EFB
25100 can al so account for the conplexity of nmultiple
vari abl es affecting takeoff paraneter cal cul ations.
[0035] I n addition, the EFB 100 advant ageously provides
the flight crewwth easy access to docunentation of
interest via the EDB nodul e 125. Flight crew nenbers
can take advantage of hyperlinks between deferred
mai nt enance itens and rel ated airpl ane docunent ati on.
30 As aresult, the flight crew can assure that the
t akeof f paraneter cal cul ations are accurate and neet
regul atory standards in naking a final determ nation
as to the safe and econom c derivation of takeoff
paranmeters. WD 2008/ 051277PCT/ US2007/ 006947
[ 0036] Al t hough this invention has been described in
terns of certain preferred enbodi nents, other
enbodi ments that are apparent to those of ordinary
skill in the art, including enbodi nents that do not
provide all of the features and advantages set forth
herein, are also within the scope of this invention.
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WD 2008/ 051277PCT/ US2007/ 006947 WHAT | S CLAIMED | S:

1. An electronic flight bag conprising: an electronic
WP3HBd6K hodul e conprising an el ectroni c | ogho8kT/US2007/006947
dat abase, wherein the electronic |ogbook nodule is

Wcon‘pi le a list of deferred 5nmaintenance
i errsl cudloéﬁ ﬁwﬁ nmore. MNEL (M ni num Equi pment
bRA&SF

Li'st) OBEPFFH}gnance t ool nodul e
ODSr at 'a}ﬂ%héétrﬁﬁl@ 'T@ébto%ﬁ ndduld® Nl CetloRRRO b0k database,

wherein th on oard performance
t ool mwhelran itlee elextfanfrulogbodkomadule $scdrfigutedsd cofmpile a list of deferred
deferred nmai ntenance itens conpil ed by the el ectronic
| SRAiBiERanes dems ﬂéﬁ*ﬂéﬂ%&Pwraﬁ‘éTeé\’IEb ﬁMwa}wrt lagpment List) items;

per for ngnes, pay ?Qi?n%%{a?me 308 module r&lv%ly tcgrg'l {Q,tgd ({g the electronic

docunen rowse € oper PPVE PEBRTect?

el] Rmddule@gbook nodul e and the onboard perfornance

t ool nodul e, wherein the el ectronic
docunenthemginwkepnboactl perfamaped oot moduls) ie@pnﬁgurcd to access the list of

 SHTR AL R MPERRER 415! DR PRk Bt an clctae
d ﬁhﬁ& I~ ak@pPi l ed by the electronic
gﬁ o@gqhggﬁ elphra te%ﬁ’sThe electronic flight bag of
CI ai m hn dlenttoner deomment brawsen nodutepopetaivalyasemnected to the electronic -

operat | v connected to the el ectronic | ogbook
rRagUIcHIdES ener cmxfpaweecqtsen medel o, and t he

eI eCt r Q’me?elﬁ loﬁ‘xlé l%%tr@[{l ;ﬂrg er modu e co?lgrl%e-gh?n electronic

el ectroni ¢ ere n

defoeiimet bigwitr daabae saﬂmgtd@mnexﬂa@draregﬁdirfg thé\MELOHERR) included in
dat abase. 4. The electronic flight bag of Claim

2 thephss 08 deferrad maingenapee demeeqrapiladediyrthe plaetseni¢ logheok module.

The ol e, SRS THRR Wi oD RGN, el G arising o comiipn database
oo St s 35
and themidsosic d@Euramt/bmwmmude}mnce per sonnel .

3. The electronic flight bag of Claim 2, wherein the list of deferred maintenance
items is stored in the common database.

4, The electronic flight bag of Claim 2, wherein the list of deferred maintenance
items is stored in the electronic logbook database.

5. The electronic flight bag of Claim 1, wherein th(e list of deferred maintenance
items is created based on inputs received from flight crew members, grounds crew members,
and/or maintenance personnel.

6. The electronic flight bag of Claim 1, wherein the list of deferred maintenance
items is synchronized with a client application at an airline host system.

7. The electronic flight bag of Claim 1, wherein the plurality of performance
parameters comprise takeoff decision speed, rotation speed, and/or climbout speed.

8. The electronic flight bag of Claim 1, wherein the onboard performance tool

module is configured to account for runway conditions and/or obstacle height when calculating

the plurality of performance parameters.
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6. The electronic flight bag of Claim1, wherein the
list of deferred maintenance itens is synchroni zed
WQRi20H8/03107i ent application at an airline host Z¢IUSAY07/006947

7. The electronic flight bag of Claim1, wherein the

pbur al Thy eéctpaid fighrmg phiCiaet Er whereinp thes enbiaake pefformance tool

deci sion speed, rotation speed, and/or clinbout speed.
modulggomprisgscangnbeard psrfermance kol 4agbese. o ai m 1, wherein

t on r o) . L: ' 4

alFound 1P srecRElsel A0 BE: bF SaEEyfert D, B0 BoclbhE defiment browser

databad §fic] Gdds CartRdH & hipegliilsuoafatilivat® hcdesy §erEO8EOf interest in the stored
paranmeters. WD 2008/ 051277PCT/ US2007/ 006947 9.

docunemtatiohect ronic flight bag of aim1, wherein the
onpoar erfqr ce tool. nodul e conprises an onboard
0P or Mufietof GbPH AilpUR AL beor AN paHTiE oE SUTHAE:
fl1ight Gh &iffh1 al MREHR P tHe Rl et foRf nfce PRFAMIBR;
browselpplggrtngggseﬁ?lﬁ%lljeaggg gn‘oeddedchyper T nks 1o ’
faci | i rettieviag @easrenpdsferrtd itam list comipeisiagta plorajibpeof MEL (Minimum
stored 5 docunentation. 11 met hod of,
Cﬁqgmnan; Aasthitpas qum B%W%Wlwf%ﬁ@? g}%ggromc logbook, the current
¢ %@R:He? fa gy lis? ?e[pfr&%@l @(ﬂre'np hltairﬁénaﬁ@é Githebt Hpai&fraft;h e
aircrafrt performance paraneters; retrieving a
currenfevglehtaig et irhadt,| if Sinys ofmhé ufientadgfeniédliteiny listf on the initial
MEL (M ni mnum Equi prent List) itens froma dat abase

c salsiladien plythapiretaiqerfornance GEHBICIS;t he curr ent

10deferred.item|ist . representin . CUrr .
o ot AR Byt S SRR SRk sl e gy deered e
t hgt IdRAGE at b ffinﬁmlz’alctfl’itidnhﬁ t6e' alr6aft feefoahiRe patameidrs SiF the deferred

on the initial calculation of the aircraft perfornmance

p areamiist @ffects thatjinisial cadcudarionmd thecaitdraft p¢réorimanee pdrameters; and

cal cul ati on.based on the current .deferred itemlist to

i ve APTEYing (e Fng Pl 4O O et Bepecpage parameers o a ser.

p??'f OF FRAC heRRYIATEL Eladm 14 ﬂlﬁﬁerd%{)ﬁ?fiﬁﬂé_]éiabﬁﬁ% lthétuser to access

affects the tnitial calculation of the aircraf
docunpentdtionregaréing eVl dtesns affedting thelfap] cajculdronfafitlad aircraft performance

cal culation of the aircraft performnce paraneters to
paramgtegs; i one or more hyperlinks. et hod of O aim 11, further

CFPT S0 pEARNL bR Cibfif 1 1S Sheleth 3EGRIMeOBRHBRRAR" defbtred item st
regar ding five itens affecting the Fi hal

compfiéds Geduaktinp andireddiMing tfeuakht deerfedritnlia fivm digelezidnicilogbook.
one or nore hyperlinks.. 2013. The nethod of Caim11l, .
whér ei Theemethodi af Glain &L whieteinidpsieving theepuyengdeferred item list

comprises accessing a common database storing the current deferred item list.

15. The method of Claim 14, wherein the common database is periodically updated by
the electronic logbook.

16. The method of Claim 11, wherein the current deferred item list is generated based
on inputs received from flight crew members, grounds crew members, and/or maintenance
personnel.

17. The method of Claim 11, wherein the plurality of performance parameters

comprise takeoff decision speed, rotation speed, and/or climbout speed.

10
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conprises requesting and receiving the current
deferred itemlist fromthe el ectronic | ogbook.
WQ20081038 7" et hod of C aim 11, wherein retrievi nCTRS2007/006947
current deferred itemlist conprises accessing a_ . )
c d8mon Adamadhinee readablenmediven empsisingd efaghipg grepdablg  instructions  for
i st 15. The thod of C aim.14 .wherein
causing, £ compHish (o 2efpad & melBa oG SRCuRline sttt RS, Fhgameters, the
metho@(:%ﬁ{pﬁ@ﬂ?p | ogbook. - 16. The nethod of O aim 11,
wherein The current deferred itemlist is generated
based garformping an iretaliocakedlation of fhieiajfotaftgresformende pasameters;
grounds crew nmenbers, and/Qor ngi ntenance personne ..
17. ThactHEYIRBA Brret defimmed teprlis EPHPFIREE 3 RlpaatiFy 9} MEL (Minimum
o e i ¢ e
C SR L5 P REACTR S ARHTRI R B lochk Jpgbok, the curent
2 Qefhe8 1i2mNRCTdpriS2MihY HOGFAT maintenancel QatuPof@mrdironaft;
readabl e nmedi um conprising nmachi ne readable ) o
i nst r uévalbaiing gre bapest.nif Ayc ofphe surrers defemed item list on the initial

mstlhﬁ@ .forf al cul%gti g@ aircraft erg_forrmnce

p&?ﬁ_ flg?g, ﬁgc_ tHY "B%ﬂ’?ﬁlp_ “perform ng an

i ni ti aladpr@digg hdbh@ficfy thBenifhl Cll@Adtioneias& BRMEECurrent deferred item
paraneters; ~ 5 retrieving a current deferred itemlist

c disproi mTimg aba finak edl¢ulationf of e airédafii pechorrEenee pasmeters,sif Yhe deferred
itenms, fr a .dat abas onpi l.ed h el.ectronic
| SEBu R e e et 5 s peora e Ers g and

currenty; B - Y .
cval uaCi FEbHEERENGR ldildion of o hildiepciidmance pgrameters o a user
i tem | B amchine readiblal mediumiloft Claimalf8, t Wherainr ehieafrhethod further

per f ormance paraneters; 10ad£ usting automatically the. ]
comprises epahlinghe Uses (e arpepsdesymeniatine regarding the MEL iteriy affegting the final

el of G oo PRy A B0l BT

aph.ect Thehathihé i rehdbR Gnbdairh O6F Tlaitnes, awhiditial tetrieving the current
performance paraneters; and displaying the final

deferredilitent kst eomprises trequeisting and rensivieg thenewrgnd rdgfastedritem dist from the
lectr& .UFeIB. 19. The machi ne readabl e medi um of
electrggic [a259¢K- wherein the method further 15 conprises

engbl i NGet BRACKAE MrehdubRE HRIISurf OSU CBARPLY, ORhérBAFHi&\Eng the current
the MEL itens affecting the final cal culation of the

deferred itemdist ceprises aenessengpacamepr databisa stomimgdhe crpreat deferred item list.
he machj ne, r eada diumo

GBI 140 el PP RS P ETHEERUC ElsFianic MLt BrS Sent bgcollectng,
ey GUP SRS EMORL 0, S0, BOGRIIN B Tl b sy
comprising:

a display screen programmable for displaying information relevant to flying and
maintaining an aircraft;

computing means operatively connected to the display screen, the computing
means having a plurality of input means;

data collection means for gathering raw data including deferred maintenance
items, runway conditions and obstacle height, flight data, flight management computer

data, weather data mapping, air traffic, airport gate and taxiway data;

11



2021. The machi ne readabl e medi um of C aim 18, wherein

retrieving the current deferred itemlist conprises
waeeEd$ixig a common dat abase storing the curreRET/US2007/006947

deferred itemlist. 22. An aircraft conprising a

pr ogr arclmbbricedasumennibrowser gheank £gr epesssing fapd displaying information

collecting, transmitting,. interfacing flight data,
t 5 CHP%‘ﬁagfﬁ%ﬁrﬁaé“ eé:iqcfr H‘icgﬂglpib@ﬁ't bag system
conpri %lé&&bni%gi@%tgﬂoﬁ%@%s %ﬁ%ﬁ)@é‘opf&&'b%gl sg%rg'%r equipment failures of

di splaying information relevant to f
mahedigdrafe;rgdan ai rcraft; conputi ng neans
operatively connected to the display screen, the o
5 conput iPpegorRanse aprlicaignameansr (i qayugmmgﬁsmoffr@arﬁmeters, taking into

dat L] i on. ; t i ' '

o PR R, PRERRC b R G AR Bis P et Bt

obst aclmehgiretaft, of | Clainh 20 athanther| tathprisiiN 30 @AMB! interface operatively
conput er data, weather data mapping, air traffic,

conneglied po the apatpating cneapkfordgrning an uphgs and a downlink between an aircraft and
08/ 051277PCT/ US2007/ Q06947 el ectroni c dacyment . .
groun] hasesh POy atiogs. e ad; REPrase tansBIss Ao | Tt gt including
10 aircraﬁlog&tafieﬁﬁlg al é’ecﬁﬁﬁ/r(ﬁgadn@ﬁ&% (%ltae.Ct ronic flight bag;
el ectroni ¢ | ogbook neans capable of receiving and
storing equi pnent failures of the aircraft; and
S5performance application neans for cal cul ating takeoff
paranmeters, taking into account deferred mai ntenance
itenms and ot her rel evant crew entered paraneters.
23. The aircraft of Caim22, further conprising a
radio interface operatively connected to the conputing
means for formng an uplink and a downlink between an
aircraft and ground based control stations, the radio
interface transmtting real tine flight data including
10 aircraft operational data, security data and vi deo
dat a.
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