FLIGHT ENVELOPE DISPLAY BACKGROUND The present disclosure relates generally to 5 systems
and methods for displaying the performance of an aircraft to a flight crew during a flight of the aircratft.
More particularly, the present disclosure relates to displaying the current performance of an aircraft
during flight with respect to a representation of a flight envelope 10 or other performance capabilities of
the aircraft. The flight envelope ofGHTaiFENGELIORErgiesteL e capabilities of the aircraft in
terms of airspeed and Thad factor or altitude. The flight envelope also may be referred to as the
service envelope or performance envelope. 15 In some cases, the flight envelope may refer to the
physical limits of the capabilities of the aircraft BAGKIGR@INDthe aircraft cannot be operated outside of
the flight envelope. In other, cases, the flight envelope may refer tq a 20 limit within t‘ﬁresh Id from
the physical limits of the cirggbiliti%rsecﬁ‘?ﬁ% airc(fiéﬁ. &3 a‘?‘nplé, Ef(l #is %asegﬁpeeﬁéh ¥nve?oope may
be sele&ted gyprorrde aandrgmedfreadaty betweeln $E Bighhgnvelovpe padftioe paysieal bimitsaof the
capabilities qf.the aircraft. In some cases an 25 aircraft may be certified for qperation within such a
fight envelop HEL e bvitis &b ot Saleut SIG anE by Shbeldhe STind gry/sial fmits of
the capabilitigsraf thepairdraft ulneadyycaset inenay feedesitabledhachwairceft is rbed@sateti@utside
of a flight e”&?@a%ﬁép?lr@{o"t‘%%s Aoyt PR @%?f?fS}yn%ﬁ{}é’Serbﬁhe Elﬁghtaﬁ“P’%Pa?Ftar_‘gﬁg? Rpysical
limits of the capabilities ot the aircratft. ight envelope protection may be provided in Some
form in modédn g@immerdial flyelspatie dircraft bagrotisendifsrafrFlfnt @antélopbipreteeeboptay be
implerpgnted,as arextepsiong, Aty aiteralt soprpl sysiemdhat may freygnigthe pilot of the aircraft
from making control commands that would force the aircraft to exceed its structural and aerodynamic
operating limits. For exampie€ flight 8felgpevel ope of an aircraft my refer to

the capabilities of the aircraft in terns of airspeed and
| oad factor or altitude. The flight envelope also may be
referred to as the service envel ope or perfornmance envel ope.
15 In sone cases, the flight envel ope may refer to the physical
l[imts of the capabilities of the aircraft. In this case
the aircraft cannot be operated outside of the flight

envel ope.
In other cases, the flight envelope may refer to a
20 limt wthin a threshold from the physical limts of the
capabilities of the aircraft. For exanple, in this case,

the flight envelope may be selected to provide a nmargin of

safety between the flight envelope and the physical limts

of the capabilities of the aircraft. In sonme cases an

25 aircraft may be certified for operation within such a flight

envel ope that provides a margin of safety between the flight

envel ope and the physical limts of the capabilities of the

aircraft. In any case, it may be desirable that an aircraft

is not operated outside of a flight envel ope that provides a

30 margin of safety between the flight envelope and the
physical limts of the capabilities of the aircraft.

Fl i ght envel ope protection nmay be provided in sone

form in nodern comrercial fly-by-wire aircraft and other

aircraft. Flight envel ope protection may be inplenented as



5 protection may identify the aircraft flight envelope, including a margin of safety, and use this
information to stop pilots from making control inputs that would put the aircraft outside the flight
envelope. Flight envelope protection may increase aircraft safety by allowing the 10 pilot to apply
maximum control forces in emergency conditions while the flight envelope protection prevents the pilot

from inadverggntly drisirig the ajfcrafhoulisider effthe davisraslopsiaiionnl safaty. Awsfickisbaken may be

an example oIPﬂight tS env?[lop %otection that gaé be usl(?d on some aircraft. The S(ile rEfers to an
apparatus P fs bVl b)9 het%'i £ 36 EShROILthd RRETRR h@%ti&?%él?ér rﬁ&%% fivdt88%o shake
the stick to provitid a Warrdieg to Hee piddtrehert the aiccrafhig epdrated sit asspeect arratitudartbdat may
be 20 close to the performance Iim@igalions f the aircraf‘z On many commercial and other
sircraft the CAReRE DALY Snd A HA BRinC Aottt may 86 AT on MY B0 MRS, These
tape displaypnuyeloe part of theyprimdemitightydisplag on dhe dight decld bfi thht25 arovaft.dpdications
may be provided on,the tape displays to_ indica the pilof whethey it.is safe to operate the aircraft at
a given spee'orl g(il gltiﬂ?degﬂ%ﬁgggﬁon%%f %aﬁ%tﬁ}/datigﬁs&onutsnée ta{lphelr aisbé{/;& rm%%/{’(ljegpper?h%n the
current configticatiopiof tfies aifarafity sorak ias ghecountératl 30i copfiyaratitaof the widrafiftaps he

Current SyStgF}S&”ﬁﬂ methods,may pr]g}z'ige fp{ quﬁing é”:np,ijﬂt nan algﬂtagg]lts beé'ﬂ% %pegﬁéed near

the flight envelope limits or for preventing the pilot rom operatirig the aircrait outside o ght
envelope. Colrehesist@ns drrymdthicd<asy dispagrias cursat epyedlind altitueld dfghetdiferaft to

the pilgiyalong yith indjcgtio 1the speed AngraltituggiResiormang ability limitatipps 9k the
aircratft. Hovr\}gver, current syr?t%?r{nspand 5 methods do not provide anql;r%(c):ation tont%e piI%t of vg;here the

aircraft is cufreRfly bperginghiitin theflight 8Mielpey ahaIRAe RiirtAEis| sherRiceMestrthé Nfits of
the flight envglopg. AGCoRINal gl ¥yquishPePereficirhiy have ailPdrainpd aAndsappargiusithat takes

into account one or more of the issues discussed above as well as possibly other issues. SUMMARY
Anillustrativd EMbbairRéntBRRE préiial safety.

A stick shaker may be an exanple of flight
15 envel ope protection that nay be used on sone aircraft. The
stick refers to an apparatus that is noved by the pilot to
control the aircraft. The stick shaker may be activated to
shake the stick to provide a warning to the pilot when the
aircraft is operated at a speed or altitude that may be

20 close to the performance Iimtations of the aircraft.

On many conmercial and other aircraft the current
speed and altitude of the aircraft my be displayed on
nmovi ng tape displays. These tape displays may be part of
the primary flight display on the flight deck of the

25 aircraft. Indications nay be provided on the tape displays
to indicate to the pilot whether it is safe to operate the
aircraft at a given speed and altitude. The positions of
the indications on the tape displays my depend on the
current configuration of the aircraft, such as the current

30 configuration of the aircraft flaps.

Current systens and nethods nmay provide for
warning a pilot when an aircraft is being operated near the
flight envelope limts or for preventing the pilot from

operating the aircraft outside of the flight envelope.



15 disclosure provides a method for displaying aircraft performancecharacteristics.Atwo-dimensional
representationofa performanceenvelopeindicating performance capabilities of an aircraft is displayed.A
current performance of the aircraft is identified.A 20 performance indication of the current performance
with respect to the performance envelope is displayed on the two-dimensional representation of the
performancecemveaiope. dyRastinn diide parforowncenngicatieploaythe eo-dmensianalygpersentation
of the performance envelope 25 indicates the current performance with respect to the performance
envelope. and A Bﬂh'é&fl%strg ive b oditkhf e ﬂrgseﬁ sclB'sﬁ tpro To%@gan %b atus
comprising a edirenitpesfismaice hiderdifiee dndaddisplay gedergier. flineneauiant SQpadsfdrinayce
identifier is confi fred. to iden(EEy a Fburrent perg%rmanc f an aircraft. The d'&spla gc*enerator [
configured t 4 p a%/té R5-dihens Eﬁaf”lrlerp% nttation \ﬁeﬁleeffdrmgHEé %ﬂvelgg necfi@atiﬁa
performancenedgadulgied of thet aifgrai ade tadisplagiaciae famaince irtecapiohaif thef cusrestte
performancet Wieth resnec 5(? {he Q%rforanlﬁnrcgn%q\é(;lopg on gle' tr\]/vo-divrwn q]sli%nal tr%%res§p1iatiﬁp of the
performance envelope. A position of the performance IRGication Bn the two-dimensional re%resentation
of the perforaranekeapeeloptid intlicatesithe cafrenti gerfopaaate ditheaspeicht thepetrforménce
envelope. t he f/[\ri\%fﬂﬁr wH%f‘% (_embodiment of the present disclosure provides another method
for displaying aircraft performance characteristics. A two-dimensional 10 representation of a flight
envelope for an aircraft is AxpRy@dIThi, two-Himewsibeal lepred@mnafioe oathe flight kavelope
comprisgs a,giniy ObsRPesIFuy AL perTarmance gepaBlliey Al (el ceaft fupurel speed
and a current altitude of the aircraft are identified. A 15 performance indication of the current speed
and the curréR€alti®dieas dbpkhessad DG dinterddial a8prieasfidibl A theflight 8HeSlope. A
position of the performance indication on the two-dimensional representation of the flight envelope

indicates the current speed and the current 20 altitude with respect to the flight envelope.
SUMVARY

An illustrative enbodi nent of t he pr esent
15 disclosure provides a method for displaying aircraft

per f or mance characteristics. A t wo- di nensi onal

representation  of a performance envelope indicating
performance capabilities of an aircraft is displayed. A
current performance of the aircraft is identified. A

20 performance indication of the current performance wth

respect to the perfornmance envel ope is displayed on the two-

di mensi onal representation of the performance envel ope. A

position of the performance indication on the two-

di rensional representation of the performance envel ope

25 indicates the <current performance wth respect to the
per f or mance envel ope.

Another illustrative enbodinent of the present

di sclosure provides an apparatus conprising a current

performance identifier and a display generator. The current

30 performance identifier is configured to identify a current

performance of an aircraft. The display generator is

configured to display a two-dinensional representation of a

per formance envel ope indicating performance capabilities of

the aircraft and to display a performance indication of the



The features, functions, and benefits may be achieved independently in various embodiments of the
present disclosure or may be combined in yet other embodiments in which further details can be seen
with reference to the 25 following description and drawings. BRIEF DESCRIPTION OF THE
DRAWINGS The novel features believed characteristic of the illustrative embodiments are set forth in

the appendegiui3@ elaimpefiailHaliaievegmhodisigids. hawe et cap vt dsrapiesed s1asiseof use,
further objectives, and featur%Schereof will best be understood by reference to the f Ilowinﬁﬁgﬁetailed
ith the

description MiudiPivd ¥Rb fﬁ?&ﬁ%%‘?me p?@ﬁn‘?%%‘ic?stdrg heh re ﬁ‘108ﬁjru afigit

accompanyiegdehwipgs, whergiosi t i on fafureteis ger iflastrationeof ianelocladiagrano of amaircraft
performance displ(%y system in accordance with an 5 illus rat{']ve embodiment; ﬁ{geulre 2 is an
t

illustration of é{“ﬂi'g 0&'088 isp[a%h%%%g}aaa @ With'an 'Iih%tré)tﬁ/re é’ﬁq%BfﬁﬁenE oq‘—%gure 3is

an illustation nd adatresate eheelopardisptay inpacdood arececwith antibustragisp ddx embodintdnd;
per f or mance envel ope.

Another illustrative enbodinment of the present
di scl osure provides another nethod for displaying aircraft
per f or mance characteristics. A t wo- di nensi onal
10 representation of a flight envelope for an aircraft is
di spl ayed. The two-di nensional representation of the flight
envel ope conprises a display of speed versus altitude
performance capabilities of the aircraft. A current speed
and a current altitude of the aircraft are identified. A
15 performance indication of the current speed and the current
altitude is displayed on the two-dinensional representation
of the flight envel ope. A position of the performance
indication on the two-dinmensional representation of the
flight envelope indicates the current speed and the current

20 altitude with respect to the flight envel ope.
The features, functions, and benefits may be
achi eved i ndependently in various enbodi nents of the present
di sclosure or may be conbined in yet other enbodinents in
which further details can be seen with reference to the

25 follow ng description and draw ngs.

BRI EF DESCRI PTI ON OF THE DRAW NGS
The novel features believed characteristic of the
illustrative enbodinments are set forth in the appended
30 «clains. The illustrative enbodi nents, however, as well as a
preferred node of wuse, further objectives, and features
thereof w1l best be wunderstood by reference to the

following detailed description of illustrative enbodinents



Figure 4 is an illustration of a combined flight envelope and turn rate envelope display in accordance
with an illustrative embodiment; Figure 5 is an illustration of a flowchart of a 15 process for
displaying aircraft performance in accordance with an illustrative embodiment; and Figure 6 is
an illustration of a block diagram of a data processing system in accordance with an illustrative
embodimentp 0 {Hel AL EDRESHRIETHINr e wher heediferient iusiyaliver @rphodimemts regognize
and take into account a number of different cpnsiderations. "A number", as used herein with reference
to items, meﬁﬁgawwlrglopé R&S9Bor %ﬁﬁfe?"a number of different considerations” means one
or more different consider&iigng.e 1 i s The diffdrestilastiaiive @mlzodirhents rdcaegniaenantl take
into account that current systems and methods may not allow the flight crew of an aircraff to assess
current 30 afttaRl JeHO I anBS chal ATAcS P YA R M1t rAefaee 5 SRS Ml hca!

capabiliies ofl thasincedft ag reprbsentedrdy, the currently applicable flight envelope. Currently, the
flight crew may not be abI%itwﬂegti / thser%}.pei ﬁi‘crgflt Ii,sa(l);?%rﬁltirbq Wi%[‘flir? me wghteerﬂygﬂo&?ewithout
having to manually or mentafty combine information from a variety of differentsources. The
illustrative ethbspinagnts pravide adsystemsindmathad fou dispéyingae iddichtioendf, the current 5
performance of an aircraﬁﬁ\@?@gﬂ onya rpgresgﬂtatiiop' qjgp? gwrgﬂtly ?ppli blq ﬂilgnt ep\ée[I pe.
lllustrative embodiments therefore improve the situational awareness of the flight crew regarding the
current flightegrwellseeandcthe pudent petforndd@tser ekane aircrafttviith régpect tol the t1I0fighy @nvelope.
Turningdqowéﬁﬁzdggrﬁe%tqn illustration of a block diagram of an aircraft performance display system is
depicted in accordance with an illustrative embodiment. In this example, aircraft performance display

system 100 may be Figure 4 is an illustration of a conbined flight
envel ope and turn rate envelope display in accordance wth

an illustrative enbodi ment;
Figure 5 is an illustration of a flowhart of a

15 process for displaying aircraft performance in accordance

with an illustrative enbodi ment; and
Figure 6 is an illustration of a block diagram of
a data processing systemin accordance with an illustrative
enbodi ment .
20
DETAI LED DESCRI PTI ON
The different illustrative enbodinents recognize
and take into account a nunber of different considerations.
“A nunber”, as used herein with reference to itens, neans
25 one or nore itens. For exanple, “a nunber of different

consi derations” neans one or nore different considerations.
The different illustrative enbodinents recognize
and take into account that current systens and nethods may
not allow the flight crew of an aircraft to assess current
30 aircraft performance characteristics during a flight wth
respect to the perfornmance capabilities of the aircraft as
represented by the currently applicable flight envel ope.
Currently, the flight crew may not be able to identify where
the aircraft is operating wwthin the flight envel ope w thout



15 a system for displaying aircraft performance characteristics for aircraft 102. Aircraft 102

may be any vehicle configured for traveling through the air. For example, without limitation, aircraft 102
may be a fixed or rotary wing aircraft or a 20 lighter than air vehicle. Aircraft 102 may be an aerospace
vehicle configured for traveling through the air and in space. In this case, illustrative embodiments may

be used to displayhperfosmareriehanpcteristins of d1d gerespasieneehictd whitethevehicleis keing
operated in the 25 atmosphere. Aircraft 102 maé be a manned aircraft or an unmanned air vehicle.
Aircraft perfé’rﬂ{dn%teydi Ia§'s@§t§ﬁ?%0 WB ﬁnplemented in a data processing system on aircraft

102. For example, withoumhpitatibhuspmatdrxﬁé loélﬂt&)ai) rﬁtmmttgnppevfodee@bﬁyah’craﬁh rentprmance
Systom on aTEACLD. ARLrmataly <Bthe b A1F01 the FIGAGI Bivtorfod by rert bodinance
display 5yst¢rar]1‘0@raﬂamm:ribéd hereai mydfetimiﬁanemied iro_hardwa@orea'emrtadtt 1@h _of _
fgﬁgr all ofhe TUNFIR PSTo PYABFER™ Peifancs, digPEySystem 190,3s fgegringd herein
enbodi ments therefore inprove the situational awareness of
the flight crew regarding the current flight envelope and
the current performance of the aircraft with respect to the
10 flight envel ope.
Turning now to Figure 1, an illustration of a
bl ock diagram of an aircraft performance display systemis
depicted in accordance with an illustrative enbodi nent. I n
this exanple, aircraft performance di splay system 100 nay be
15 a systemfor displaying aircraft performance characteristics
for aircraft 102.
Aircraft 102 may be any vehicle configured for
traveling through the air. For exanple, without limtation,
aircraft 102 may be a fixed or rotary wing aircraft or a
20 lighter than air vehicle. Aircraft 102 nay be an aerospace
vehicle configured for traveling through the air and in
space. In this case, illustrative enbodi nents nay be used
to display performance characteristics of the aerospace
vehicle while the vehicle is being operated in the
25 atnosphere. Aircraft 102 may be a manned aircraft or an
unmanned air vehicl e.
Aircraft performance display system 100 nay be
inplenmented in a data processing system on aircraft 102.
For exanple, wthout I|imtation, sonme or all of the
30 functions perforned by aircraft performance display system
100 as described herein may be inplenented in software
running on a data processing system on aircraft 102.

Al ternatively, sonme or all of the functions perforned by



5 implemented on a data processing system, other hardware, or both, that is not on aircraft 102. For
example, in the case where aircraft 102 is an unmanned air vehicle, a portion of aircraft performance
display system 100 may be implemented on a data processing system, other hardware, or both that is
10 not on aircraft 102. In this case, aircraft performance display system 100 may be configured for
displaying ais¢rafmefrforpante chaiecterigtiepfaryse yuta mlot @ otler dpetatbbisd rérepts eontrol of
aircraft 102 from eblocation that i?enat on ajrcraft 102. 15Aircraft Ig)erf?rni{e ce display system 100 may
comprise cuffBt c?nf|g'ﬂ?$t?d}?i'a fiftfidr ™ ,rp%%h%aﬂ@e %h(/&OBE sefector 106, current performance
identifier 108, and display Semerasor 410. Gfirremteconfigortationsdeueiifes idddndy baiaOcecffigured to
identify current ¢, nfi%ration 2212 of aircraft 102. Cliré%nt confi&;uratiorb%%z rﬁa}/ refer to any current

characteristi®s bf QirCraf 102 Flastprln%)\/ aﬁuy&ttﬁén per ormance ga?pce{dill 128 of'aircraft 1537 Fol?eexample,

current sonfigomdtemeltZ2ohag mefar thathe qourene2Sichgrayaristics odthg chévagaehkde eharacteristics

of aircraft 1 t e cha tg affect the perfarqiance r [sjics of.aircraft. 102. For
example, Wﬁﬁ%tpuﬁ rir?lﬁg{t%n,?gjr?ﬁr?l cgrﬁg%r;tg})r? % 2Olm8£ include %%gﬁﬁfigljralmm{%ﬁg%%s case,
flap configuratiern & 14imay 30 reféOd the canennfi@nsetings bn\e@ieraft £02.a port iCurrendt

configuration, ifier. 104 ﬁﬁﬁp&éig e ' [ n nf'!?é:rati 1. sing.i ation
provided by%!)ﬁ%t%z{io(r)ﬂ%@ﬁéﬁatlon syglegnlgpﬁé nc%r?/ g‘ifr%rrrfft %ng 0 figgrgatiﬁmgg%g%@l
systems 1160mag itdtide BhPSoSRMPosyelicss oRhlrerafherduit enayoproviicinidiatatiod on the

curreni gharggeferistis f aiggrajt 102 Bt may gifech he pexiormange, canabilitiesof gJrqrafl 192.
SPerformanceenvelopeselectorl06maybe configured to select Eerformance envelope 118 for current
configuratiort! L 82 loRyirensst B3P, FaPfommuanbe emoBlobaun@dntrated Sefdidhdeaiapabiities 119 of

aircraft 102 fog CHBPRRSRIOWALPR dd2r Fet pXample,witheut lipfatign, Apinsyforgrancs gayelope

selector 106 may be configured to select or otherwise determine performance envelope 118 for current

configuratiorP €5 A&RYy iArmEBIR HBsGMd Me MiricthapitalidapdBibtidd OMiRraPE6% k@ Vvarious
configurationaft aifaat d024movided iy perfepgnance 15capabilities database 120.

15 Aircraft performance display system 100 may
conprise current configuration identifier 104, performance
envel ope selector 106, current performance identifier 108,
and di spl ay generator 110.

Current configuration identifier 104 nmay Dbe

20 configured to identify current configuration 112 of aircraft
102. Current configuration 112 may refer to any current
characteristics of aircraft 102 that wmy affect the
performance capabilities of aircraft 102. For exanpl e,
current configuration 112 may refer to the current

25 characteristics of any changeable <characteristics of
aircraft 102 that may be changed to affect the performance
characteristics of aircraft 102. For exanple, wthout
limtation, <current configuration 112 may include flap
configuration 114. In this case, flap configuration 114 may

30 refer to the current flap settings on aircraft 102.

Current configuration identifier 104 nmay Dbe
configured to identify current configuration 112 using
i nformation provided by configuration identification systens
116 on aircraft 102. Configuration identification systens



In the present application, including in the claims, performance capabilities 119 may refer to physical
limits on the performance of aircraft 102. Alternatively, performance capabilities 119 may refer to limits
on the 20 performance of aircraft 102 that may be related to physical limits on the performance of
aircraft 102. For example, without limitation, performance capabilities 119 may refer to limits on the

performancelafciresgft 102 detieechhy agyargimef safelyewitle egspeat taithe mhlysicabimitshan the 25
performance of aircraft 102. As afnother example, performance capabiljties 119 may refer to I'Enits on
the performa{m:\é oPAifdaftLob r\}vif?'nrim'icc”‘airgfhfttll'b% i UREY to B%ﬁ?éd.%érﬁﬁmg ce
envelope 118imay afdicat®atibas 3tmlffertheperfermemnperdapaldiies 1dpdmircraft £82.dfor
example, WithloytcIimE?tiger%%)erformance envelope 118 may include flight envelope 122, turn rate
envelope 123, OFbét .FlightTenvelope 122 may indicate speed versus altitude performance capabilities
of aircrdit 102.Turn rate efRazlbpe daAceay ineivatd speed versusatior rate peFormarge capmbilities of

ircraft 102. . Perf I ' ident hold
o performar N Ts B 2 e o of S B o€ HUGh oo Kb ) indLbde L Hifterence
from p_erformam:fei cpabilities 1192n@ba@qrw pérforhibhce é?&fdopmnl&fc&namm_pe, WtBout
limitation, thg gfkda?fe%erg%mﬁe??ﬁﬁ%b'lgﬁﬁa]tﬁimﬁyé? sﬂ%;tegf tg %epe? % mar%offsg]fety or

other desired difference from 10 performance capabilities 119 indicated by performance envelope 118.
Current perfétafddideiiiet 8 aay@e 112.  For exanple, without |imtation,

10 performance envelope selector 106 nay be configured to
sel ect or otherw se determ ne performance envel ope 118 for
current configuration 112 using information describing the
performance capabilities of aircraft 102 for wvarious
configurations of aircraft 102 provided in performance

15 capabilities database 120.

In the present application, including in the
clainms, performance capabilities 119 may refer to physical
l[imts on the performance of aircraft 102. Al ternatively,
performance capabilities 119 my refer to limts on the

20 performance of aircraft 102 that nmay be related to physical
limts on the performance of aircraft 102. For exanpl e,
without limtation, performance capabilities 119 may refer
to limts on the performance of aircraft 102 defined by a

margin of safety with respect to the physical limts on the
25 performance of aircraft 102. As anot her exanpl e,
performance capabilities 119 may refer to limts on the

performance of aircraft 102 within which aircraft 102 is
certified to be operated.

Performance envelope 118 may indicate various

30 different performance capabilities 119 of aircraft 102. For

exanple, wthout limtation, performance envelope 118 may

include flight envelope 122, turn rate envelope 124, or

bot h. Flight envelope 122 may indicate speed versus

altitude performance capabilities of aircraft 102. Turn



configured to identify current performance 128 of aircraft 102.Current performance 128 may include
various current 15 performance characteristics of aircraft 102.For example, without limitation, current
performance 128 may include speed 132 of aircraft 102, altitude 134 of aircraft 102, turn rate 136 of
aircraft 102, bank angle 138 of aircraft 102, climb angle 140 of aircraft 102, or other current 20
performance characterigtic® pecominatioig ofiongiepaperfogparce chaiastayistica of airceafie102.

Current performgnce identifier 105@.@ identi t(:urrent per{%r e 128 from information provided by
various perf(ﬂ?ﬁ e B HcaRBA S/ etrrluse 24P on3Hilctaf1b2 2% Performance identification systems

141 may include any apprBprifitersysteres o keglcepen aietratitl®? fot Péovidinganfareationgrom
which currentfg)eﬂorman e E}28.of airﬁrzft 1(“t)s may b ié&ien ified ot derived. For exaﬁlplle,twithout
limitation, pe(f Oimafde fden fﬁcélﬁioer{1 3'/ t¥ms 147 It}l(ci/ 0%hclBEE aoéﬂ&%%e(igpg 4 ah'dififeter for
identifying sje¥d 137 and titlde dB4pesspectiwaige capabCliréntgseri2fMmameyg li28dnaptbe
identified directly: f. informati oyi rfar identificagio st 141 or may be
derived fromgln o'rﬁarﬁcr)%'gar:'o@vi(ggg) & gé%%#ﬁgeé%g%%%%gﬁlgyLé%g f?lﬁﬁ:r&é]fagrtn%lg, B thout
limitation, bapkrdrylerage endroliedopeglé 1210 mapbe igx@ifeidediretly iau informatdn provided by
performanca REBLIAIENSY IfP? b heliee YR TPy Pete 998 orh{oBe ks e d 3P
define a mar gin of safety or other desired difference from
10 performance capabilities 119 indicated by performance
envel ope 118.
Current performance identifier 108 nmay be

configured to identify current performance 128 of aircraft

102. Current performance 128 nay include various current
15 performance characteristics of aircraft 102. For exanpl e,
without limtation, current performance 128 may include

speed 132 of aircraft 102, altitude 134 of aircraft 102,
turn rate 136 of aircraft 102, bank angle 138 of aircraft
102, clinb angle 140 of aircraft 102, or other current

20 performance characteristics or conbinations of current
performance characteristics of aircraft 102.

Current performance identifier 108 may identify
current performance 128 frominformation provided by various
performance identification systens 141 on aircraft 102.

25 Performance identification systens 141 nmay include any
appropriate systens or devices on aircraft 102 for providing
information from which current performance 128 of aircraft
102 may be identified or derived. For exanple, wthout
limtation, performance identification systens 141 may

30 include a speedoneter and an altinmeter for identifying speed
132 and altitude 134, respectively.

Current performance 128 may be identified directly
from information provided by performance identification
systens 141 or may be derived from information provided by



Display generator 110 may be configured to generate display 142 from performance envelope 118 and
current performance 128. Display 142 may include two-dimensional representation of performance
envelope 144 and 10 performance indication 146 displayed on two-dimensional representation of
performance envelope 144. Two-dimensional representation of performance envelope 144
may be a twpeglimenaienakrepresemtatianceftpestformanse enselopa 118 seleptad byeperfigynance
envelope 15 selector 1Q6. For example, without limitatio o-dimensional representation of
performance%ﬁ\?é?%e ﬁﬁﬂﬁa@tihgl de B‘Ef%-d'm%gioﬁégpé%@erﬁgii oﬁ’ﬁg teeni/éi%pg%z, a
two-dimensibral repdesentatien of tdinr rete epveldpeoh24, dhbothndniostimensionaldegresdytation of

performance 2Cr) ng?rlgﬁe 144 may in ,ugaetall tv%o glmS nesrir%naHTEF reseﬁltuartion rof Pgrf(irg})anrcrg envelope
118 for curréht com[iguraﬁgn ﬂlz A twd-giheRStonal representation of pen%rmgnce envelopey118 for a

configutatiorbef diecraftdd2f ather themkcuareyit eohBGuratidn dl12pbr boiyl. 25Péfformance indication

146 may be of any appropy e (11 ize. The positign of performanc .
indication146ontwo-dime%zg%aﬁlrge%?es% a%iﬁ%g) perfoj:?r%kegmceFrgp{veIon:ezl 14(§lol%llcgﬂarsegurretn

per_formanc@ﬁl@pﬁ&i@craﬁi 2 with ré;é;?_ectfm pevfopeahos eRnelepecIns: I301=or é)_ébiﬂnplend/ithout
limitation, th% Pesliop ofp%qrfo(;pm(ﬁg éndlfggqn 14q_-f)r§ B/y%-glmfﬂ%lonr%#eprieﬁggmgn ‘?fvvo-

performance envelope 144 may indicate speed 132 and altitude 134 ot aircraft 102 with respect to
flight envelopé meRsseel 13emiEagntrated 136 sifairpeif TOWNE eespeveloonen rifeterfitbpe 124,

orbothy  per PhTRIAREENERAY; 110 /ISR MayBe canlgrgddq dishlay yagiag ipdicitiang 48 in
response to current 5 performance 128 exceeding threshold of performance capabilities 126. For
example, with®Rt RARELE, Vi iRaickBbrRaseman iRl REcH#hing the color, flashing, or

pha_mgi_ng other characteristigs.Qfi GREpINatyps of p%@ggeéﬁfig Phthe digplay Bfetpqrg?rmg
indication 14e6nvel ope 144 may be a two-dinensional representation of
performance envel ope 118 selected by performance envel ope

15 selector 106. For exanple, wthout Iimtation, two-

di mensi onal representation of performance envel ope 144 may

i nclude a two-di nensional representation of flight envel ope

122, a two-dinensional representation of turn rate envel ope

124, or both. Two-di nensional representation of perfornance

20 envel ope 144 may include a two di nensional representation of
performance envel ope 118 for current configuration 112, a

t wo- di nensi onal representation of performance envel ope 118

for a configuration of aircraft 102 other than current

configuration 112, or both.

25 Performance indication 146 nay be of any
appropriate shape and si ze. The position of perfornmance
i ndi cation 146 on t wo- di mensi onal representation of

performance envel ope 144 indicates current performance 128
of aircraft 102 with respect to performance envel ope 118.
30 For exanple, without limtation, the position of perfornance
i ndi cation 146 on t wo- di mensi onal representation of
per formance envel ope 144 may indicate speed 132 and al titude
134 of aircraft 102 with respect to flight envelope 122,

10



10 in response to current performance 128 exceeding threshold of performance capabilities 126.
Display 142 may be presented on any appropriate display device 150. For example, without limitation,
display 142 may be presented to a pilot or other flight crew 15 of aircraft 102 on display device 150
that is part of flight deck display 152 on the flight deck of aircraft 102. The illustration of Figure
1 is not meagpieeicnplyd Rhysichl ton architecwirdldgnitstions i@ thef mamoer iwiwiich diffesent ilustrative
embodiments may be implemented. Z%é) her cor%;a%nents in addition to, in place of, or both in addition
to and in pIaEgro tﬁeal)ﬁesem\dg{rgl%%l ébeq}se : I3me components may be unnecessary in some
illustrative embodiments. Bissptheyblapksearatpoesentedl tallbistrataysome furnetibhgluradponents. One
or more of th SE %Sablocks may be ccl)rrqginedtclar dr%vidiqgtoidri]fferegtsblo%ksewhte(r)] im Ierrperrllttgd in
different illustfative Smbodiments %rniﬁg now to Figure 5, an MUStration of & ngh?envelope
display & dep@&téd maccoedand2®ith aexibestditivg embddiesintlId this@xampberffightrenvetope 30

display 200 i X e of ongdmplementa f displ in Fjgure . ' mple,
flight enveIogfa'fé;las%Iig]/q gé)(?%ncg%%s twﬂim%%g%@éﬁép&éﬁé i%n |§f ﬁ?g%?%h%ﬁbp&w aﬁfl%a
performancd indica@ibh @04 1#®otyehsiohaldeprssangition df lgght ehoelopé Raghndigatesispeed
versus altitu ance ilitie ircraft. . The positign of perform indication204 on
two-dimensigﬁa%ﬁrggre enta%%qrf%}fflightéﬁéfgcﬁg FZ%%tlrll igatestt%; cur(r%snr?% s&p?gg and altitgufde of the
aircraft with .E.éb@feéﬁtcﬁﬂhba‘ﬁ@m.%rﬂ%ldd@e Irdirﬁﬁbﬁa{mgfe, Pestfioteomies zbed:ifc;ﬁé imyht &Abelope
also isjigentifigd pp twgelimensiong rerigseriation,phlightenyeione 202 finsgdimensions]

representation of flight envelope 10 202 may indicate the flight envelope for the current configuration
of an aircrafOFoPekh@prEngs-diteABiohal tepFedetfiation of flight envelope 202 may indicate the

flight envelope for current fiap sef{ngs abthagircrall. Tyy-diReroNGhreprgseRishep f flighg
envelope 202 also 15 may indicaté the flight envelope for other configurations of the aircraft. In this
example, poftichl B8 a6 9f 1S imensibRAI reBred@Rtion FiliditEnveldgd 3@ inefbate

changes to the dighiyenyalopedgr adepflapseitirst dhus. A Pt Bay gse dight enyalope display 200
t
© 15 of aircraft 102 on display device 150 that is part of flight

deck display 152 on the flight deck of aircraft 102.

The illustration of Figure 1 is not neant to inply
physi cal or architectural limtations to the manner in which
different illustrative enbodinents may be inplenented.

20 O her conponents in addition to, in place of, or both in
addition to and in place of the ones illustrated may be
used. Sonme conponents nmay be unnecessary in sone
illustrative enbodimnents. Also, the blocks are presented to
illustrate some functional conmponents. One or nore of these

25 bl ocks may be conbined or divided into different blocks when
implenented in different illustrative enbodi nents.

Turning now to Figure 2, an illustration of a
flight envelope display is depicted in accordance with an
illustrative enbodi nent. In this exanple, flight envel ope

30 display 200 is an exanple of one inplenentation of display
142 in Figure 1.

In this exanple, flight envelope display 200
i ncl udes two-di nensional representation of flight envel ope
202 and performance indication 204. Two- di nensi onal

11



20 visualize the effect of changing flap settings on the flight envelope for the aircratft. Turning
now to Figure 3, an illustration of a turn rate envelope display is depicted in accordance with an
illustrative embodiment. In this example, turn rate 25 envelope display 300 is another example of one
implementation of display 142 in Figure 1. In this example, turn rate envelope display 300
includes twor@presnsiamnehtepyaseitation ghture netel erpel qE230hand pedornpaesl indication 304.
Two- 30 dimepsional representation of turn rate envelope 302 indicates speed versus turn_tate
performanceapéde[t}ﬁﬂ%s S JFBR Phe %%Bﬁ'%hldftde%rm%%ce%ic iorf 561{ ©n two-a[ﬁ?ensional
representatiposf turo mat® £nvedfeod 0 ricdicatesitheaturoent oeed @md tuo +dienefritbe avaraft with
respect to the turn rate enveIoRe nqw to Fi 4, an illustration of a combined flight

. . rnin ,
NNGASSII S 0 A TR Y g e e el

In this examplee dsplaynd00ak tanbtiee exadmptehef oae impkehtentatioh ofrcespay L42tio Fighee 1.

In this example, dijspla includes two-dimension resentation of flight envelop 2, two- 10
dimensionalﬁ!—:-bé@gnté{%%&op E’#n ratelN ﬁnsﬂéﬁdpge A%dfal éﬁ%%erf%?r%gzéeqnggza%rg éObE &9 Otfw
Two-dimensidmal repregeintadion eff fight elvetopesio? iefitates ageennvetsus- altiteleperformance

capabilities ?féafﬂ giécer ta{yvgfpiwpnﬁiﬁngh[epéﬂwt%%n théjrn rate envelope 404 indicates speed
itie

15 versus turn rate performance capabilities of the aircraft. In this example, two-dimensional

representation of flight ngéﬂQp@li402m$1'dqm®|-dim@ﬁéﬁﬁgnie@ré?ghta;fonfdf &@htra@ruﬁle&nﬂe 404 are
displayefl at 33e samg time yiihresaecttgcommog xraxig QR ingieating,speqd, 0In {his gxample,

performance indication 406 comprises first performance indication 410 and second performance
indication 4120 mheqdsaidrod fipét pRiffoRhaRE@fHdicatibn 4 1€XAiie8pediwd tibEmehsidakl

representatiory of BigbheRayglone 49 indicalpsthecif@bpe 202 may indicate the

flight envelope for current flap settings of the aircraft.

Two- di nensional representation of flight envel ope 202 also

15 may indicate the flight envel ope for other configurations of

the aircraft. In this exanple, portions 208 and 210 of two-

di mensi onal representation of flight envel ope 202 indicate

changes to the flight envelope for other flap settings.

Thus, a pilot nmay wuse flight envelope display 200 to

20 visualize the effect of changing flap settings on the flight
envel ope for the aircraft.

Turning now to Figure 3, an illustration of a turn
rate envelope display is depicted in accordance with an
illustrative enbodi ment. In this exanple, turn rate

25 envel ope di spl ay 300 IS anot her exanpl e of one
i npl enentation of display 142 in Figure 1

In this exanple, turn rate envelope display 300
i ncl udes two-di nensi onal representation of turn rate
envel ope 302 and performance indication 304. Two-

30 di nensi onal representation of turn rate envelope 302
i ndi cates speed versus turn rate performance capabilities of
an aircraft. The position of performance indication 304 on
t wo- di nensional representation of turn rate envelope 302

12



25 speed and altitude of the aircraft with respect to the flight envelope. The position of second
performance indication412withrespecttotwo-dimensional representation of turn rate envelope 404
indicates the current speed and turn rate of the aircraft with respect to 30 the turn rate envelope. In this
example, first performance indication 410 and second performance indication 412 move together in

parallel with regpeshtes-axiset08 @srtbatcupelezpead @f theraircradt ehaspies. he ai r cafming now
to Figure 5, an jllustration of a flowchart of a process for displaying aircraft performance is depicted in
accordance With™ard iﬂﬁ&?fft}vet&nbg&rﬁéf{t.nTﬁ@b?oceé@ﬁ ‘%Pgeijre 5 may be implemented, for

example, in 5 aircraft perfaumarmaegdisptay systenfil§Qrie Figure an i | | uSthegirooess afiay &egin by

operaton SOy od ANk R0 thb G et W ST gl AV LR h SHLAY 1bnren

operation 502
configuiatiordepihet arctrafha pecorrdance emvelbpatheinl hag beatelecte sk (dpmtainem504). The

E)heerfgirrrgrz?t(.:et %Q\/Selope%(ig%qag?s p%{if%rma‘ﬂ(/‘e cg&abili}i%s ofatngtaw&raft fé’){ A%Fgrre%tfcongﬂgration of
i npl enentation of display 142 in Figure 1
In this exanple, display 400 includes two-
di rensional representation of flight envelope 402, two-

10 dinensional representation of turn rate envel ope 404, and
per formance indication 406. Two- di nensi onal representation
of flight envelope 402 indicates speed versus altitude
performance capabilities of an aircraft. Two-di nensional
representation of turn rate envelope 404 indicates speed

15 wversus turn rate performance capabilities of the aircraft.
In this exanple, two-dinensional representation of flight
envel ope 402 and two-di mensi onal representation of turn rate
envel ope 404 are displayed at the same tine with respect to
common Xx-axi s 408 indicating speed.

20 In this exanple, performance indication 406
conprises first performance indication 410 and second
performance indication 412. The position of first
performance indication 410 with respect to two-di nensiona
representation of flight envel ope 402 indicates the current

25 speed and altitude of the aircraft with respect to the
flight envel ope. The position of second performance
i ndi cation 412 W th respect to t wo- di nensi onal
representation of turn rate envelope 404 indicates the
current speed and turn rate of the aircraft with respect to

30 the turn rate envelope. In this exanple, first performance
indication 410 and second performance indication 412 nove
together in parallel wth respect to x-axis 408 as the

current speed of the aircraft changes.

13



For example, without limitation, the performance envelope 15 may be a flight envelope, a turn rate
envelope, or both. A two-dimensional representation of the performance envelope then may be
displayed (operation 506). Current performance of the aircraft may be identified (operation
508). A performance indication of the 20 current performance then may be displayed on the
representation of the perfargraricegnvyriopet(operitipiy 2105, The positidnuafttha esiormsincea
indication otheVI\rEﬁresent ion of the performance nvelo?pé(e indicates thefcurrent $erformance with
respect to the pﬂe Alahc® 5§hv8fo?>  it%h no%afbé%,e ilHe AVhETRT theP&lr é?{trﬁ%%?mance
of the aircraft exakegisc tdesholdaafqeritamaacevcapabiities bf tnet aietraf éopendidati ) If the
current perfagmance does not ex&eled the t%reshold of 30 rfp rformatnc caP%tr)ilities the process may
S

terminate. If the Clﬁjrrré)ﬁ:tepsesrfo'rrrr]wancg%iggs xCeed t'ﬂ% threZhoIg e peerformancée )égggllaiﬁﬂes' & warning

indicatién may berdidplayesdt {apenatiores 4 switlayhes psicess 1€hinatirtg thereaffer. For example,
without limitation, OperatiOPhSeMprP%%tianscsller?ay begin by identifying the current
configuration of an aircraft (operation 502). For exanpl e,
without limtation, operation 502 may include identifying
the current flap settings of the aircraft. Based on the
10 current configuration of the aircraft, a performance
envel ope then nay be selected (operation 504). The
performance envel ope indicates performance capabilities of
the aircraft for the current configuration of the aircraft.
For exanple, wthout limtation, the performance envel ope
15 nmay be a flight envelope, a turn rate envel ope, or both. A
t wo- di mensi onal representation of the performance envel ope
then may be di spl ayed (operation 506).

Current performance of the aircraft may Dbe

identified (operation 508). A performance indication of the
20 current performance then may be displayed on the

representation of the performance envel ope (operation 510).

The position of the performance indication on the

representation of the performance envelope indicates the

current performance wth respect to the performance
25 envel ope.

It then may be determi ned whether the current
performance of the aircraft exceeds a threshold of
performance capabilities of the aircraft (operation 512).
If the current performance does not exceed the threshold of

30 performance capabilities the process nmay termnate. |If the
current performance does exceed the threshold of performance
capabilities a warning indication may be displayed
(operation 514) wth the process termnating thereafter.

For exanple, without limtation, operation 514 may include

14



changingthecolor,flashing,orchanginganother characteristic or combination of characteristics of the
performance indication displayed in operation 510. One or more of the illustrative embodiments 5
provide a capability that allows a flight crew to assess current aircraft performance characteristics with
reference to a currently applicable flight envelope. The currently applicable flight envelope may be

selected basgitlerythegcurremeconfigoraion of theaadigrafyy, suchas thectisrgitd® flagpettings. The
illustrative erﬂl_éodiments allow the flight crey. to identify marging and safety buffers at ctne view without

having to co MRS fdrro® difr& SBAL Ty ing W%Cﬁi‘améé,' &Yl rati[)n%f als
block diagrapeof @ datmgr@cessing system i dgpicieddn iancogenae ivoth &1 dlustrative embodiment.

In this example, data procgssing system 600 is gn example OFI ne implementation of a dat
processing system for imptementing ai@éﬁpeﬁaﬁmﬁ}é)dié IE)V ﬁ/&%H Y60 ineﬁ%ﬁpea'feé%lﬁthis
illustrative exaropleddata poapasingisygtemhéQO iadlldes cannfidnicgitons fawic 602.assess
Communicatjons. fabric 602 provides munications between processor unit 604, memary 606,
porsistent sAdeis, R P \Oh BIE, e L oy G s S LD &
Memory 606, pesisient s@nadey 6GH Pontabhieatidnisghit 680y elpapeutput THO) unit 6 EAtdnd display

614 are exa f urges qﬁﬁess' ce uRit 604 vi upicatiqns fabri 2.
Processor u%ﬁ@éﬁsﬂﬁfﬁs tgﬁruln instr_u%:ﬁgr‘%y @830 E%(%{wa% thc’?lte \r{naa(g%geﬁr;a%%ggﬁto gn%mgir@%%.
Processor ufitl608 mhayces fir@intitedri o prafessdre, @nfudti-pfdcessorcdbréor Ebme dihéeipe of

procesger, depgpdingqn fhgparticulagjmplgmenfation Futhers BAGES ALYt 6¢ Mgy behe

implemented using a number of heterogeneous processor systems in which a main processor is
present withfdecBRtlarg peyeetsors AR sihyle MRIDIATSandfter fRkghivebsldngsle, bce@B6r unit

604 may be g; sy MGLie SUHIIPHREASTY" SCELEYIREIND AP YHRE RTORESEPENPT 41§ PaMENt
sour ces.
Turning now to Figure 6, an illustration of a
15 block diagram of a data processing system is depicted in
accordance wth an illustrative enbodinent. In this
exanpl e, data processing system 600 is an exanple of one
i npl enentation of a data processing system for inplenenting
aircraft performance display system 100 in Figure 1
20 In this illustrative exanple, data processing
system 600 i ncl udes comruni cati ons fabric 602.
Comruni cations fabric 602 provides conmunications between
processor unit 604, nenory 606, persistent storage 608,
communi cations unit 610, input/output (1/0O wunit 612, and
25 display 614. Menory 606, per si st ent storage 608,
communi cations unit 610, input/output (1/0O wunit 612, and
display 614 are exanples of resources accessible by
processor unit 604 via comuni cations fabric 602.
Processor unit 604 serves to run instructions for
30 software that nay be | oaded into nenory 606. Processor unit
604 may be a nunber of processors, a nulti-processor core,
or sonme other type of processor, depending on the particul ar
i npl enent ati on. Furt her, processor unit 604 nmay Dbe
inplemented using a nunber of heterogeneous processor

15



5type. Memory 606 and persistent storage 608 are examples of storage devices 616. A
storage device is any piece of hardware that is capable of storing information, such as, for example,
without limitation, data, program code in 10 functional form, and other suitable information either on a
temporary basis or a permanent basis. Storage devices 616 also may be referred to as computer

readable stogggr dagicesninihese examiples. Meawsy §66, indhgseeexamplest may deofalaxample, a
random access memaory or anr\f other sug&qle 15 valatile or r;%rfl-volatile storage, device. Persistent

storage 608 %é&pf‘eﬁé atiouS'forrfts, ¢ o‘?ng BA'tRe particutar iﬁﬂ%llﬁ%htatfoln. ustratiyg

example, peesistept storage 608s8ay contain oné®4 maoraycongonents oy drwices cFomexameple,
persistent 20 stora%e 608 mqg/ be a hard drive, a fl?ﬁ{lrﬁemory, a rewritable opt'tcal isk, a rewritable

magnetic tap%,%(f% PTE conl %%ﬂbr? St ABAR. géiig uBE8 %?/Sﬁse%%te% st egeséﬁgsalso may

be rem@&abley per example, a removable hard drive may be used for persistent storage 608.

25Communications unit 610, {\esg sxagples, & QYI0es far CyHLBIEakeRs i el
processing systems or devices. Ih these examplés, communicationsUnit 610 iS a network interface
card. Commgahicatiasaget slevimagpréidde confmsitioadgss tlienighehe aseaoleithieeoebeth 30

physical and wi (o] ications |i put/oytpu ' allows.for igput and
output of da%gt\gv‘{/%k?%?hgerrgg&?esﬁ%atéréﬁé @e%or_? rflec{:{_e}déillolI cﬁaq)a LgﬁgﬁEg?;?/%stem%f&ﬁ F‘g? example,
input/output {I00) uak 81RIrBay préviie atcornedtid@forarser itaitahroughogri@yboastle mouse,

and/orgomer Gifer suiakle inpuhfewg: Fier, isanyawPut () smib T omaiseRgr Bt AP 2

printer. Display 614 provides a mechanism to display information to a user. .
5Instructiondf6ARES FErktirkAsfen? fapplida8bARNEHH/ orfteh fams HhP baJScHEY irfe®rdeiktdevices

616, which age & comnuiCalionaiife Bracssaer whBtt diroHghdapIeuNeafof/agEG o08s N these
illustrative examples, the instructions are in a functional

in these exanples. Menory 606, in these exanples, nay be,

for exanple, a random access nenory or any other suitable

15 volatile or non-volatile storage device. Persistent storage
608 may take various forms, depending on the particular
i npl enent ati on.

For exanple, persistent storage 608 nay contain
one or nore conponents or devices. For exanple, persistent

20 storage 608 my be a hard drive, a flash nenory, a
rewitable optical disk, a rewitable magnetic tape, or sone
conmbi nation of the above. The nedia used by persistent
storage 608 al so nay be renovable. For exanple, a renovable
hard drive may be used for persistent storage 608.

25 Comruni cations unit 610, in these exanples,
provides for communications wth other data processing
systens or devices. In these exanpl es, conmunications unit
610 is a network interface card. Conmuni cations unit 610
may provi de conmuni cations through the use of either or both

30 physical and wi rel ess conmunications |inks.

| nput/output (1/0O wunit 612 allows for input and
output of data with other devices that may be connected to
data processing system 600. For exanple, input/output (I1/0

unit 612 may provide a connection for user input through a
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10 form on persistent storage 608. These instructions may be loaded into memory 606 for execution
by processor unit 604. The processes of the different embodiments may be performed by processor
unit 604 using computer-implemented instructions, which may be located in a memory, such as 15

memory 606.

These instructions are referred to as program instructions, program code,

computer uspblgnp@gtam goaueconpideoreadahie pIpaM sode Hntenaynpe reatbane executed
rocessor unit 604. The pr){l?g};r@;n code ingge?é]he different embodiments may be
ea

by a processor in

embodied o Yltfe gﬁt’phygiegféroégrﬁ’b’ﬁte

blg'%'t(;ra eH%YSL?c%n M W}6(Sé)ora

persistent stpraget 8. Di spicgyamabtle pldisi Ideatedan ankwictionalformon chirsplutay
readable medii 620 that is sglectivelgoremovable 25 and may be loaded onto or transferred to data

processing s!)/g

em %Bb'f8pe

ecuftiot

(Vprocessor unit 604. Program code 618 and computer readable

media 620 form computerlpnegramt prachet 622 finthese déxaenples.dpemat exagnple, sympetar
20 may be computer readable storage 30 media 624 or. computer readable signal
réalions, rea'a&(z)%rsto%é)eq?a%% ge F LT PY %?ora%g

readable meéjia is
media 626. PP

{ C
ompu a media 6'52ymay |ncIu8e, of example; an optical or

magnetic digkehatigsingekfed ovplatedhine & drice onothes alevive that b pprtasfesssistennstorage

608 for transé%r4onto[ & ﬂg@gﬁ de(y

Computer readable storag

c@azﬁ %H rd d(i quhé\t is %ré_.of persisfqpt stprage 608.

media 624 also may take the form of a persistent storage, such as a hard

drive, a thumb) ted ratd ﬂ@srﬂhém@ir?&hqﬁ iB&ohN&¢tEt Gd Idams5 preteshing sisteat Bm:ah some
g‘géan%s’ COHPHIELFPENEPLE SiPEage mpdiafind By Not b kemovahls fro Gaia ropgpsipg system

In these examples, computer readable storage media 624 is a physical or tangible
storage devit@@ded td Bidve TORb6YrafPEodOb 1S 1RREE IR DMeBILPE Bl ProptYdieS&%ransmits
program codp 318, CoraRulgs regdaplesstaiagedpedie 62is dlsRIReTemhip 322 sermsirigadable

tangible storage device or a computer readable physical storage device. In"other words, computer
readable stoP¥ge mBHIAGEES DS is a MBUfa that®h be tHEEREH by & BBRYrEN - i npl enent ed

instructions, which my be located in a nenory, such as

15 nenory 606.

These instructions are referred to as program

i nstructions, program code, conputer usable program code, or

conput er readabl e program code that nay be read and executed

by a processor in processor unit 604. The program code in

20 the different enbodinments may be enbodied on different

physi cal or conputer readable storage nedia, such as nenory

606

or

persi stent storage 608.
Program code 618 is located in a functional form

on conputer readable nmedia 620 that is selectively renovabl e

25 and nay be |oaded onto or transferred to data processing

system 600 for execution by processor unit 604. Program

code 618 and conputer readable nedia 620 form conputer

program product 622 in these exanples. In one exanple,

conput er readable nedia 620 may be conputer readabl e storage

30 nedia 624 or conputer readable signal nedia 626.

Conmput er readable storage nedia 624 may incl ude,

for exanple, an optical or magnetic disk that is inserted or

pl ac

ed

into a drive or other device that is part of

persistent storage 608 for transfer onto a storage device,
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Alternatively, program code 618 may be transferred to data processing system 600 using computer
readable signal media 626. Computer readable signal media 626 may be, for example, a propagated
data signal containing program code 20 618. For example, computer readable signal media 626 may
be an electromagnetic signal, an optical signal, and/or any other suitable type of signal. These signals

may be trangmited gyergomannicgtippe linkshatchias vjealesssompami¢atonstlinks, epdgal fiber
cable, coaxigl cable, a 25 wjre, and/or any other suitable t of mupications link. In other words,
the commun%c% lons WHH&)%‘} te® ctiori trﬁe{fgg pH%Pgigi (%Cgare sPin"TRe iIIh%gtiJ}&amples.
In some illustrative embadjmeests spgrantcodadd.8 Jiotayde dowrdoadett dver,a aetioukto

persistent stgrage 608 from another device or data processing system through computer readable
signal mediaaéi%/?dr us@wittftn dafa Sﬁce@i%@fﬁsterﬁ %6% Fblginsfa%%@?ﬁgo%aam&%dedﬁiﬁd ina

computér repdaiue ssorage sysdiem i6G0servendatam ocesdieg s este Ny Uteedoweladddd ever a

netuiork from {5 Sf¥C 42 sy pyetepn P Bl Rrparssing sysippaueudig
program code ay bé a server computer, a client computer, or some other device capabte of
storing 5 and yrahemitb0§ program code 618. The different components illustrated for data

processing system 600 are no Hbegﬁgt ide.archj limitati tq t rj ich
different embodiments maﬁ/'ﬂe{jmp eméqr(\tge .ITG%’di gr@%%gt?g\t?ﬁ\@%r%b%dﬁgr@%ay \g‘g)g
implemente®rda HatadrddBssingpdystm frengiifd eordpenaas irfladdigen tsged/boinH&decof those

lllustraje fondgigy RIRCESSHIY S¥iEM G Qe EomPaneRty SoN AT I9YE Sueafhbe yvarigd from

the illustrative examples shown. The different embodiments may 15 be implemented using any
hardware delvic@"GiBylsterR cABBBIA FadEniBgProgEPBIHE AS 8AEaRAMPH, A28 BrolEsmg

system 600 By iqc@d%pwnip@oegmpq@nttsdnte&ratgd WW%niQ%gm@tq%pbmy be
comprised entirely of organic components excluding a human being. For example, a
storage device or a conputer readable physical storage
device. In other words, conputer readable storage nedia 624
15 is a nedia that can be touched by a person.

Al ternatively, program code 618 may be transferred
to data processing system 600 using conmputer readabl e signal
medi a 626. Comput er readabl e signal nedia 626 may be, for
exanpl e, a propagated data signal containing program code

20 618. For exanple, conputer readable signal nedia 626 nmay be
an electromagnetic signal, an optical signal, and/or any
other suitable type of signal. These signals nay be
transmtted over communications |inks, such as wreless
comuni cations |inks, optical fiber cable, coaxial cable, a

25 wire, and/or any other suitable type of comrunications |ink.

In other words, the comunications link and/or the
connection nmay be physical or wireless in the illustrative
exanpl es.

In sonme illustrative enbodi nents, program code 618

30 may be downl oaded over a network to persistent storage 608
from another device or data processing system through
conputer readable signal nedia 626 for use wthin data
processi ng system 600. For instance, program code stored in
a conputer readable storage nedium in a server data
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20 storage device may be comprised of an organic semiconductor. In another illustrative
example, processor unit 604 may take the form of a hardware unit that has circuits that are
manufactured or configured for a particular use. This type of hardware may perform operations without
needing 25 program code to be loaded into a memory from a storage device to be configured to

perform the ppeyediossng systfanexamphe wirihpogassorondrod takeswekformarhathasdware
unit, processor unit 604 ma&/ be a circuit system, an pé)licaﬁtigié?j speclj ic int ﬂg!’rated circuit (ASIC), a 30
programmatﬁg rl(yg% dé\ﬂce,%ﬁ' %oﬁ%otﬁﬁégéﬂ%b?ey@% Bt ware c?nf@ﬁe &Y tBrpOe(}Fo'% dBumber

of operations.yWitbma pograndinayleppgigrdawiaes tiee dd\Bcarisycondigareddo perfooorpenamber of
operations. The (gevic may be reconfigured at a later time qr may be permanently configured to
perform the Rurt érefﬁop(\éesﬁpo%s?@xa%%le%%q%roogrgﬁma% e |4 c?ga\}? S i‘ﬁcla)ée, %ﬁé)'(é}gple, a
progransmald@ tbdic array] & prograpmogbleraraydegic] & field programmable logic array, a field
programmable gate 5 arr nd other suitable hardware devices. \\Vith.this.t of implementation,
program code 618 may b?gr%itte%,qk?e%&sng thecgrg)eggseeﬂs{af%r trfelr\ijvllf'f%trén teégd‘te)o ir%rentsdgllr{;:5
implementedinos Gasdwa@reyst. enstiDanather ilastramanéxdrplpl prdcegesar thuhie 604mady be

implementeq Eﬁif‘%ﬁ? Rinagop oF PIRGESEP'S; RN L FOMPHISLE BRE NAWATSIINES Prggessor
unit 604 may have a number of hardware units and a number of processors that are configured to run
program codeesigmVgireis edpicteliiexatiplé esadné of iheysrbtetdesemaybedisnieipiémented in the
numbeyep! haghware i reifhile ot progesses may hedmplamepied &y apimpeicet ppRgssors:
In another example, a bus system may be used to implement communications fabric 602 and may be
comprised of BABGRGHYrE buk8s, saeRliakiP8ystdrR buddeaArinputdutpRl 208us 0Of cdUres &he bus

system may e igyieaertgd Usikig any sulable hesiarapitecturs thaah Prayides for a trgngier of data
between different components or devices attached to the bus system. Additionally, communications
unit 610 maF pERRRents  shown in Figure 6 can  be varied ‘from the
illustrative exanples shown. The different enbodi nents may
15 be inplenented using any hardware device or system capable
of running program code. As one exanple, data processing
system 600 may include organic conponents integrated with
i norgani ¢ conponents and/or nmay be conprised entirely of
organi ¢ conponents excluding a human bei ng. For exanple, a
20 storage device may be conprised of an organi c sem conductor.
In another illustrative exanple, processor wunit
604 may take the form of a hardware unit that has circuits
that are manufactured or configured for a particular use.
This type of hardware nmay perform operations w thout needing
25 program code to be loaded into a nenory from a storage
device to be configured to performthe operations.
For exanple, when processor unit 604 takes the
formof a hardware unit, processor unit 604 may be a circuit
system an application specific integrated circuit (ASIC), a
30 progranmable |logic device, or sone other suitable type of
har dware configured to performa nunber of operations. Wth
a progranmable logic device, the device is configured to
perform the nunber of operations. The device may be

reconfigured at a later tinme or my be permanently
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25 a number of devices that transmit data, receive data, or both transmit and receive data.
Communications unit 610 may be, for example, a modem or a network adapter, two network adapters,
or some combination thereof. Further, a memory may be, for example, memory 606, or a cache, such
as that 30 found in an interface and memory controller hub that may be present in communications

fabric 602. conf i Jiredtpwahapisranst ek diaguaie destrilgre hatain lkistralextagsrekitesture,
functionality, and operatiﬁ of pqssible imph%?mentations.of systems, methods, and colmﬁputer
programpro&fc?%c%m gl%varioﬁgfllﬁstra d leﬁ%%dim'eﬂgm fiis redd?l, ealK BI¥KSn thed

flowcharts opblogk alfagisms miaygepresent aymodale, meggreninabpertioarofapdd, ediich comprises
one or more exef:aetable 5 instructé(?ns fj)r implementing the sp cif'e& I(r){grﬂcal function or functions. It
0 e fu

should also E)é Rofed Rh&INH: atern3fvé imaprlér% htafions! th TiBHS %gpgacbllnea bqgél((amay
occur o6t of #re agder antbdahhiee figuiesabbeexampleatre fdeviiaesof twaildldckishlshowinyipe

succession may . e u bstantjall ngurrent r fupctions. qf.the bl Y.
sometimes &ﬁexi%ﬁeeﬁﬁ%é?ﬂeébfse%oﬂéﬁr%/%@pgr%cﬁﬁg %%gn fuﬁ%tio‘%ﬁli )} i%%bl\?gg.é allide The
description dfhiee piffecassistratve embodinidras éak beshqiesentd farpurpogdscofdiistchtion 15
and descriptio[p %n%lf‘r 'ptgngﬁg fo be exhaustive or to limit the embodiments in the form disclosed.
Many modifications and variations will be apparent to those of ordinary skill in the art. Further, different
illustrative embodiments nay grbvide ditfiepéieienéfits @Stdomipared ex20mptiear illDEP&aRaS or

embodigentgnf he gy or sRbofiganiasicsipd aleidhpserand dagripad i prdgito best
explain the principles of the embodiments, the practical application, and to enable others of ordinary
skill in the afRt®GRESREENd PledlsdBs B &iGusePBl e RodivRE BtsUtH $arioUd eaRieations as

are suited tofAe it IdfyseeREeRAiRBer of hardware units and a nunber of
processors that are configured to run program code 618.
Wth this depicted exanple, sone of the processes nmay be
15 inplenmented in the nunber of hardware units, while other
processes may be inplenented in the nunber of processors.
I n anot her exanple, a bus system nmay be used to
i npl ement comruni cations fabric 602 and nay be conprised of
one or nore buses, such as a system bus or an input/output
20 bus. O course, the bus system nmay be inpl enented using any
suitable type of architecture that provides for a transfer
of data between different conponents or devices attached to
t he bus system
Addi tionally, conmmunications unit 610 may i nclude
25 a nunber of devices that transmt data, receive data, or
both transmt and receive data. Comunications unit 610 may
be, for exanple, a nodem or a network adapter, two network
adapters, or sone conbination thereof. Further, a nenory
may be, for exanple, nenory 606, or a cache, such as that
30 found in an interface and nmenory controller hub that nmay be
present in communi cations fabric 602.
The flowcharts and bl ock di agrans descri bed herein
illustrate the architecture, functionality, and operation of

possi bl e inplenentations of systens, nethods, and conputer
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CLAIMS: What is claimed is: 5 1.A method for displaying aircraft performance characteristics,
comprising: displaying a two-dimensional representation of a performance envelope indicating
performance capabilities of an aircraft; 10identifying a current performance of the aircraft; and
displaying a performance indication of the current performance with respect to the performance

envelope onghe gwardimepsionatiepreseniarpohije pertormanae iepuslopei whaeain atpasdtion of

the performance indication on the two- 15 dimensional representation of the performance envelope

indicates thee 0P Bt mandd Wit pb B tHe pERGHANCRnvblbpE S Thb SRR T claim 1

further compsisinds 128identidying restsrentepnfigeatiosafthe aircraftjwng,  ssedgating, theor

performance en\éel%pe based on,the cu anbconfi uration of the aircraft. 25 3.The methf% fglaim 2,
ir raft.

wherein the BQrehC&bni ura?igﬂedfth hit C3MPrls2& % flga%on(ﬁrgurg%neof‘ﬁ%(eegﬁ ﬁ)l

5 instructions for inplenmenting the specified |ogical function
or functions. It should also be noted that, in sone
alternative inplenentations, the functions noted in a bl ock
may occur out of the order noted in the figures. For
exanpl e, the functions of two bl ocks shown in succession may

10 be executed substantially concurrently, or the functions of
the blocks may sonetinmes be executed in the reverse order,
dependi ng upon the functionality invol ved.

The description of the different illustrative
enbodi nents has been presented for purposes of illustration

15 and description and is not intended to be exhaustive or to

limt the enbodinents in the form disclosed. Many
nmodi fications and variations will be apparent to those of
ordinary skill in the art. Further, different illustrative

enbodi nents may provide different benefits as conpared to
20 ot her illustrative enbodi nments. The  enbodi nent or
enbodi nents selected are chosen and described in order to
best explain the principles of +the enbodinments, the
practical application, and to enable others of ordinary
skill in the art to understand the disclosure for various
25 enbodinents with various nodifications as are suited to the

particul ar use contenpl at ed.
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4.The method of claim 1 further comprising: 30displaying a warning indication on the two-dimensional
representation of the performance envelope in response to the current performance exceeding a
threshold of the performance capabilities. 5. The method of claim 4, wherein displaying the warning
indication comprises changing a color of the performance indication in response to the current
performancegpxiaeding the threshold of the performance capabilities. 6. The method of claim 1,
wherein the performance envelope is a flight envelope and the two-dimensional representation of the
performance envelope comprises a display of speed versus altitude. 7. The method of claim 1,
wherein the pagormancd envaldpé & a turn rate envelope and the two-dimensional representation of
the performance envelope comprises a display of speed versus turn rate. 15 8. An apparatus,
comprising: a current performance identifier configured to identify a current performance of an
aircraft;sand A display menkoatorf confajused &y disglagi a twaf20 giend rasioreal cepresentation of a
performance ?.%\feé%'?e inditr:%altigg performance capabilities of the aircraft and to display a performance

indication of thé current [')és orAvAnce with 'résslpre]: t to the performance envelope on the two-

dimensional represdnttioaydfige petfomanceoasvalopd, representati on of a
per formance envel ope indicating performance capabilities of
an aircraft;
10 identifying a current performance of the aircraft; and
di spl aying a performance indication of the current
performance with respect to the performance envel ope on the
t wo- di mensi onal representation of the perfornmance envel ope,
wherein a position of the performance indication on the two-
15 dinensional representation of the performance envel ope
i ndicates the current performance with respect to the

per f or mance envel ope.

2. The nethod of claim1 further conprising:
20 identifying a current configuration of the aircraft;
and
sel ecting the performance envel ope based on the current

configuration of the aircraft.

25 3. The met hod of claim2, wherein the current
configuration of the aircraft conprises a flap configuration

of the aircraft.

4. The nethod of claim1 further conprising:

30 di splaying a warning indication on the two-di nensional
representation of the performance envel ope in response to
the current performance exceeding a threshold of the

per formance capabilities.
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25 wherein a position of the performance indication on the two-dimensional representation of the
performance envelope indicates the current performance with respect to the performance envelope.
309.The apparatus of claim 8 further comprising: a current configuration identifier configured to
identify a current configuration of the aircraft; and a performance envelope selector configured to
select the pegformanie envelope esesl en thescurigiv configdiadiph 2f theyaireraftwarlfl. ige
apparatus of claim 9, wherein the current %onfi uration of t"ne aircraft f&%m risis a fIaB:configuration of

the aircraft. 111 I?é"‘gbﬁ)é}aw&lgiﬁ‘%?wﬂ@ iﬁ'%é"dl%B a?/rg erhtdf 1858 FAHHE %‘ﬁfigured to
display a warmidg ¢edication on thes pundinensional reprasentatioardf dherprdforrnasezdnvejope in
response to the current performance exceeding a threshold of the performance capabilities. 1512. The
apparatus 011 girx tﬂ,e\%hgleqn ﬂa‘r; gESIa@egre{:\%rr%p?secgrﬁ‘%%[?éji kce)f‘ !:ﬁ"gnge a color of the
perform@ance indication in response to the current performance exceeding the threshold of the
performance;capabiiies, 20 43, ThE apParays of giaim . wharein lne periumance suplope s a
flight envelopé and the two-d?men5|ona representation 5t the perfo?mance enve[%pe comprises a
display of spegdavelrsugaititeiey ebdple Thedpdaeatusmf diaimng, vimnsreir terms fortranicerenvelope
is a turn rate_ en e W imensi epr [ t f Cc ope
comprises a0 is\éﬁé%ooepgggﬁj vers%g Eﬁl\%?g?g% ?ﬁ Frggf‘%]d or iggg)%gggaﬁrc% fta\égrformance
characteristig€rconspraditg:t ude.

10
7. The nmethod of claim 1, wherein the perfornance envel ope
is a turn rate envel ope and the two-di nensi onal
representation of the performance envel ope conprises a
di spl ay of speed versus turn rate.

15

8. An apparatus, conpri sing:
a current performance identifier configured to identify
a current performance of an aircraft; and
a display generator configured to display a two-
20 dinensional representation of a performance envel ope
i ndi cating performance capabilities of the aircraft and to
di splay a performance indication of the current perfornmance
with respect to the perfornmance envel ope on the two-
di mensi onal representation of the perfornmance envel ope,
25 wherein a position of the performance indication on the two-
di mensi onal representation of the performance envel ope
i ndicates the current performance with respect to the

per f or mance envel ope.
30 9. The apparatus of claim@8 further conprising:

a current configuration identifier configured to

identify a current configuration of the aircraft; and
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displaying a two-dimensional representation of a flight envelope for an aircraft, wherein the
two-dimensional representation of the flight envelope comprises a display of speed versus altitude
performance capabilities of the aircraft; identifying a current speed and a current altitude of the
aircraft; and 5displaying a first performance indication of the current speed and the current altitude on

the two- dimensiongl pepresentatioe oéineflighterdlepe.ovhereit & postiontal tee fiest performance
indication on the two-dimensional r?_P entat| n of e fllgh envelope |nd|cate? 10 the the current

speed and thd'GuREht AlitlRBSHit? Qﬂﬁﬂ G8sP8cge current configurati

of the aircraft.

5 10. The apparatus of claim9, wherein the current
configuration of the aircraft conprises a flap configuration

of the aircraft.

11. The apparatus of claim8, wherein the display generator

10 is further configured to display a warning indication on the
t wo- di mensi onal representation of the perfornmance envel ope
in response to the current performance exceeding a threshold
of the performance capabilities.

15 12. The apparatus of claim11l, wherein the display
generator is configured to change a color of the performance
indication in response to the current performance exceedi ng

the threshold of the performance capabilities.

20 13. The apparatus of claim@8, wherein the performance
envel ope is a flight envel ope and the two-di nensional
representation of the performance envel ope conprises a

di spl ay of speed versus altitude.

25 14. The apparatus of claim@8, wherein the performance
envelope is a turn rate envel ope and the two-di nensi onal
representation of the performance envel ope conprises a

di spl ay of speed versus turn rate.

30 15. A nethod for displaying aircraft perfornmance
characteristics, conprising:
di spl ayi ng a two-di nmensi onal representation of a flight
envel ope for an aircraft, wherein the two-di nensional

representation of the flight envel ope conprises a display of
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16. The method of claim 15 further comprising: identifying a current configuration of the aircraft; 15
and selecting the flight envelope based on the current configuration of the aircraft. 17. The method of
claim 16, wherein the current

speed versus altitude performance capabilities of the
aircraft;
identifying a current speed and a current altitude of
the aircraft; and
5 di splaying a first perfornmance indication of the
current speed and the current altitude on the two-
di mensi onal representation of the flight envel ope, wherein a
position of the first performance indication on the two-
di mensi onal representation of the flight envel ope indicates
10 the current speed and the current altitude with respect to
the flight envel ope.

16. The nethod of claim15 further conprising:
identifying a current configuration of the aircraft;
15 and
selecting the flight envel ope based on the current
configuration of the aircraft.

17. The nethod of claim 16, wherein the current
20 configuration of the aircraft conprises a flap configuration
of the aircraft.

18. The nethod of claim15 further conprising:
di splaying a warning indication on the two-di nensi onal
25 representation of the flight envel ope in response to the
current speed and the current altitude exceeding a
threshol d of the speed versus altitude perfornmance

capabilities.

30 19. The nethod of claim 18, wherein displaying the warning
i ndi cation conprises changing a color of the first
performance indication in response to the current speed and
the current altitude exceeding the threshold of the speed

versus altitude performance capabilities.
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20 configuration of the aircraft comprises a flap configuration of the aircraft. 18. The method of claim
15 further comprising: displaying a warning indication on the two-dimensional 25 representation of the
flight envelope in response to the current speed and the current altitude exceeding a threshold of the
speed versus altitude performance capabilities. 30 19. The method of claim 18, wherein displaying the
warning indication comprises changing a color of the first performance indication in response to the

current speed and the current altitude exceeding the threshold of the speed versus altitude
performanc Qapabl %sﬁ'ﬁg)#queﬁféﬁ'af‘(i%n?ﬁhﬁﬁ{er(\c%ﬁﬂfﬂs‘md?g' displaying a
two-dimensional regiesghtationgofa tune +atieranvel apeafior tepaissraftait thertwot dienensianal 5
representation of the fli Et enveHro e, wherein the two dimefﬁiongl representation of the turn rate
envelope canEbtr%eg %V(% &Bye/ o) g%eé%%e%'u@% }até) rﬁ')ef mafle géﬁgﬂ]ﬁﬁe%n the aircraft;
identifyifg arcemeas tmh adiecof thé airoeaft; langhtOdesplaying e, sedoadeanfarimanceandication of the
current speed. and the cur[entt nJate on the two-pir’pﬁrésiQnal rep(r,jle%sgng}]t{;)eq of the turn rate

IITEI’lﬁ’]I onal..re ][Ff\] atIOI’lP Ud’.n oe .
envelope, wherein the position the second performance indication on the two-aimensional

representatio opthesteisn eatdiesweypeols spicatey Hesegréntrapeedtamdaefourennaen rate with
reSpedjoth@éHﬂbFﬁ?@P¥@OBF'the aircraft;
identifying a current turn rate of the aircraft; and
10 di spl ayi ng a second performance indication of the
current speed and the current turn rate on the two-
di mensi onal representation of the turn rate envel ope,
wherein the position of the second performance indication on
t he two-di nensional representation of the turn rate envel ope
15 indicates the current speed and the current turn rate with
respect to the turn rate envel ope.
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