WD 03/ 009169 PCT/ US02/ 22398 -1 CONTROL/ DI SPLAY UNI T PAGE BU LDER SOFTWARE
TOOL BACKGROUND OF THE | NVENTION 5 Technical Field [0001] The invention

rel ates twoasnbyied / di splay unit (CDU) pages, and nore paroTaidoaeisygsto a
software tool related to specification of a single CDU page and the design
of a system of CDU pages and the automatic 10 generation of software to
present those pages on a physical CDU and the generation of docunentation
of all aspects of each CDU page. Background Art 15 [0002] In the past,

o7 oceases. ~Genar o Py RRELORER AN, RECE RO RGO TRIARE TRk . ™

descri bing the |l ayout and operation of a set of pages. The nost notable
drawback to this nmethod is the |lack of a dynamc view of the system being

devel oped. ARAGKCROHNMLOL THEINYENUDOMe graphical presentation of the

page is limted by word processor technology and provides a rendering of
the page that can be best described as a "close approxinmation" of the way
t hat the act Ukdchidgal Field appear in the target environnent. Once the pages
are described in the witten docunent, the task of translating the
description into software 25 nust occur. Because the pages are described

sinply in Enqb%?]s U Ifhdplventitlt RETERE tb @oRBURdigpRaY Wit (CDW) pates, and

descriptions. ambi guity causes the translation effort’ to be error
prone. As wel | awrbgianiculanyoio psoftware ool relateddo speoificatiors of a winge code i s

both tedi bor i .30, [ 000 The t f d
bui 1 der are. bei MHU BaPF STFHAS R 9hp FAuey O RREVASes AIiLAE SRENEeo oy o
tedious, jgl abor haHSratiBAbf 8bftRardiPpRseMANS3E PYLE DrPLPhiS8aI CBB%Nd the

generation of documentation of all aspects of each CDU page.
Background Art

15 [0002] In the past, control/display unit (CDU) pages have been
developed using static, manual processes. Generally, this has taken the
form of written documents describing the layout and operation of a set of
pages. The most notable drawback to this method is the lack of a
dynamic view of the system being developed. Another drawback is that

20 the graphical presentation of the page is limited by word processor
technology and provides a rendering of the page that can be best
described as a “close approximation” of the way that the actual page will
appear in the target environment. Once the pages are described in the
written document, the task of translating the description into software

25 must occur. Because the pages are described simply in English, it is not
uncommon to have ambiguity in the descriptions. This ambiguity causes
the translation effort to be error prone. As well as being error prone, the

translation to software code is both tedious and laborious.

30 [0003] The tasks performed by the CDU page builder are being
performed manually today. However, manual processes are tedious,

laborious, and error-prone.



-2 [0004] The present state of the art is a product called VAPS. This
product does not solve the entire problemof disclosing a tool for

aut omat i calblog/oganer ati ng textual and graphi cal represent aPConsont23g8 page
for inclusion into a docunent as clained in the present invention, but it 5
has been used in the past as an aid to witing specifications of CDU page
operation. However, it has been used m)r? as a graphical capture tool than
an aid to the entire CDU page devel opnent” process. It does not have

one mist go WAPERGR e ekicaubt SERERF TRt s B Falld RAPS THBYEcc b

code and docunepiodiRngbes nethsolV8eheeaternsrobleneof disblosihgpa tamifart | on specific
to the nodeling of MCDU pages and, therefore, can take advantage of the

a-priori know edgoneaticalk ggaoratingdatuphand srarutR faPre§entations OhAeRde VAPS
s a genera pPUihsauBbRLALPLOLAYA KbMtd MtheRestAhlentdt pLOR
0 t | guous y 15 page

capturing the | eve ata required to una y specl
construct$ and hasbetnwsed igérepasteasiar aidetot wtitiranspesificatioes af EDW pdge The

state of the art is sho in the follow ng prior art tents: 000 u S
Patent No. 4, 54GPaOHo B & e PERT SEITOPE 758 LBNIED) GRE PLpI ays
W thin a cockpi fhan"‘é‘r‘n bRy tbﬁﬁ?l%rn%?@ﬁbw aagélbbs?@loﬁﬂ\éiﬁ PROQIRS I18gHBARSt f O
speci fying the layout of information on"a single display. [0006] U S.

Pat ent No. 5, 01baesfadildesfobesdeondacismernit gandration, iperefergl with this si gnal s
within the aircraft environment; so of ich may. be a 25 result of
communi cation V\P.¥§{e% Omgeﬂ?efhﬁQLéi}iﬂ}e '19 PR |a5)r?¥ '883‘.53%?"858?0@?5 t he

real - ti maoexecuFtdvésgfof%@aé\a%Qjmmémg@ﬁatétioﬁatmPrelsbnt oahtorNstdr a neans
for specifying the layout of information on an screen_and the

generation of s8élulian speeific ipthermedeting oE &P ineges @nd, terpfone ganjaks,
Patent No. 4,642,.7 ' £ i S
i nventi on deal s%W%ﬁagg?PgQ#s)g%(@r's%‘@?ﬁéﬁ%%ﬁ%@%eoéﬁﬁqe J&?eéﬁo%%ﬁ{bt
environment. VAPS is a general purpose prototyping system that has no
facilities for capturing the level of data required to unambiguously specify
15 page constructs and operations, generate documentation, or generate

code. The state of the art is shown in the following prior art patents:

[0005] U. S. Patent No. 4,845,495 describes a layout of avionics
controls and displays within a cockpit, while the present invention
20 discloses a means for specifying the layout of information on a single

display.

[0006] U. S. Patent No. 5,019,980 describes a means of monitoring
real-time signals within the aircraft environment; some of which may be a
25 result of communication with an MCDU. The present invention does not
address the real-time execution of software on the MCDU. Rather, it
deals with a means for specifying the layout of information on an MCDU

screen and the generation of software to implement the specification.

30 [0007] U. S. Patent No. 4,642,775 describes a flight planning system.
The present invention deals with a means for specifying the layout of
information on an MCDU screen that may be used to generate software



I nformati on on an MCDU screen that nay be used to generate software WO

03/ 009169 PCT/ US02/ 22398 -3 inplenenting requirenents for portions of a
flight nmawegenenss system or any other systemthat utilizesTtarsoM2Bs [ 0008]
The present invention solves the aforenentioned problemby 5 allow ng page
designers to specify pages using a true-to-life representation of the CDU
and by providing facilities that automaL%lhe generation of both textual
and graphi cal representations of the page for inclusion into a docunent.

L0, 00091 Past annkRchEs AN Faels B oRBLE of 8 FAGHaRaGQRBhLRAGH qraong

CDU pages and have not a to captureal ormaty on ed

w th a CDU pageany othes\systom tHatpaijzss aBéd@DEe the i nformati on has not been
captured in a tool, neither code nor docunent generation has been
possi bl e. No ot her approaches have attenpted to 15 unanbi guously define

the operatio CDU i ﬁt”éﬁﬁ ﬁ% | I

speci ficall yr[ggggﬁf or t-lﬁgétgﬁrp()%rag%@gg é l&@bﬁ:e ﬁ%ﬂﬁ%%@%@%ggm I n
aclcordgncé wi t ha?@ingrwﬂfedimnﬁ@speciw pageastssjng:ahtwe-m}_ﬁta/vare t ool

of U pages anteRreeAbenat fhe GERLFd Parroroeareaties FBT sghmdhtensse
pages on a physbéﬁéra@@h’o@%@tﬁfé@(tt%%ﬁﬂ?rhgﬁ‘icﬁlfrep?éé‘é#@iﬁr%téﬁﬁe%gé!fbr aspects
of each CDU pagé. The preferred nethod 25 of specifying an operation of a

CDU page conpri Bwiusidreinde astocomeddfi ning di splay and entry characteristics
of the CDU page, sinmulating operation of the CDU page, capturing
requi rements of the CDU page, generating operator interface requirenent

docunent 50anqopegEr at i rRadt AperdathedMaAeaitt bebA aRs tdbhfRc®torndistehB)) page.
The step of defining display 30 and entry characteristics of the CDU page

conpri se nodel i ARoaddBhI rgges and have not attempted to capture all information
associated with a CDU page or a system of pages. Because the

information has not been captured in a tool, neither code nor document
generation has been possible. No other approaches have attempted to
15 unambiguously define the operation of a CDU page and to embody that

knowledge into a tool specifically made for that purpose.
SUMMARY OF THE INVENTION

20 [0010] In accordance with the present invention, disclosed is a
software tool related to specification of a single CDU page and the design
of a system of CDU pages and the automatic generation of software to
present those pages on a physical CDU and the generation of
documentation of all aspects of each CDU page. The preferred method

25 of specifying an operation of a CDU page comprises the steps of defining
display and entry characteristics of the CDU page, simulating operation
of the CDU page, capturing requirements of the CDU page, generating
operator interface requirement documents and generating code to
implement the operation of the CDU page. The step of defining display

30 and entry characteristics of the CDU page comprise modeling a display
format and specifying an operation of line select keys and mode keys.

The step of modeling a display format comprises passing row, column,



format and specifying an operation of line select keys and node keys. The
step of nodeling a display format conprises passing row, colum, WO

03/ 009169WB@3LWEER/ 22398 -4 and length, format, font siz@CTfusny/22308 or,
visibility, justification, and sanple contents of field information to a
page description database. The step of specifying an operation of |ine
sel ect keys and node keys conpri ses pasaing scrat chpad usage, page
branching information, relationship to an 5 "execute" annunci at or,

dounse ot obe b gyt A1V A4 B SRl B 2,

page description e preférre cofprrses 't
of storing the gostehtyofdield tnformyatidratoas pege sescriptiondatapage Thestepdi on

dat abase. The step .of sinulating operation of th age conprises
presenting repr 8RFYIY 3@ ogafationpiliveseierd keys §n§um%2§hgx%9owpg§%%s,
accepting sinul Etﬂ%&j [ i afan i t he
page definiti onaéﬁﬂn§%épagt er %ié(}%er, p%é?iﬁ?’??holﬁ ﬁﬂﬁ?ﬁ%ﬁt '35%%@?%@ itﬁatnhe
page descni pti ofexdeutdiasmunciators depneélectaperationgamd geratchpadt \slidatiome CDU

age conpri se nual f th [ t i at ed ti
Comments i n o BAESEr (GRS aRstRE T BHER PBIPReR: JXIE PGTsHats G ses o
hypertext for nafurth-gﬂ%oﬁ{rfgi%egfthe gRNesRdtbINY ﬂ@a@b@z drief &ithpeRaraefiiistigsrent

documents conprises generating docunents in graphical, textual and tabular
form The step ofa pggacesciipiiprcdatabase. kpestemof sipudatingeperationef tvU page

conprises gene lng software source. co in redef erm.n anguage. The
20 predeterm ne@ﬁ%ﬁégg&g@éﬁeégﬁ%ﬁrﬁ@&&gﬁm&engt&ﬁﬁéi 6ﬁcsgﬂﬂéry obj ect of
the present invepiiiaRd Keyt sreesdd, Wceepliy sipReaRYI svRatehp&@enpageand25 [ 0012]
Anot her object of the present invention is to generate software to

i mpl enent the cepangied pgges Hased on[tbe rspevsfingios:and thegther paget he present
Invention is t Odgﬁﬁ%ﬁ@cm‘éﬁ@ stored in the page description database. The step of
capturing requirements of the CDU page comprises manual entry of the
requirements and associated supporting comments in a textual format.
15 The preferred textual format comprises a hypertext format. The step of
generating operator interface requirement documents comprises
generating documents in graphical, textual and tabular form. The step of
generating code to implement operation of the CDU page comprises
generating software source code in a predetermined language. The

20 predetermined language can comprise Ada or C.

[0011] A primary object of the present invention is to capture the

operation of CDU pages.

25  [0012] Another object of the present invention is to generate software

to implement the captured operation.

[0013] Yet another object of the present invention is to provide basic
simulation of the operation of the CDU pages.
30
[0014] A primary advantage of the present invention is that it provides

a consistent way to define the operation of CDU pages.



sinmul ation of the operation of the CDU pages. 30 [0014] A primary advantage
of the present invention is that it provides a consistent way to define

t he oper awbag/oef16CDU pages. WO 03/ 009169 PCT/ US02/ 22398 PET[IB0L21398Anot her
advantage of the present invention is that it provides a mneans to generate
software code making it cheaper than present systens. 5 [0017] Another
advant age of the present invention is t_h%t__it is easier to wuse than the
present manual systens. [0018] Yet anothéer advantage -of the present

invention is it j LS J . . ]
Anot her advarq) Q@g of t?\Aéndgﬁérg%ﬁa%ﬁ%@eﬁt%%;Prggé%g?&?tm 'gqﬁr%tr'(taw)r ec?%%l e
than existing nmidandso gefRfle softivare obile eiakingit canhpgrethaariesevel feat ures,
and further 15 scope of applicability of the present invention will be set
forth in part iBYS!E- detail ed description to follow, taken in conjunction
with the acconpanying drawings, and in part wll beconme apparent to those
skilled in the art upon exam nation of the follow ng, or may be | earned by
practice 6f t[B81Thvent iAmothdhadwanjtage of tiedpradentnnegmionis thakit iseasienton 20
may be realized an attanai ned by neans of the instrunentalities and

conbi nati ons pal#f A Wrﬁﬁ??g’@anﬂ tSYSIPP¥e appended claims. BRI EF

DESCRI PTI ON OF THE DRAW NGS 25 [0021] The acconpanyi ng draw ngs, which are
incorporated into and forma part of the specification, illustrate several
enbodi nents 0018 pr eédranotheradviaptagenef, the pgesedinvgntiontinghatdtisr i pt i on,
fsg;v'?h;opﬁﬁgggle%g%reggé Ca{rpcleﬁgtir%c mtett}?odspventl on. The drawi ngs are only

10
[0019] Another advantage of the present invention is that it is more

reliable than existing methods.

[0020] Other objects, advantages and novel features, and further
15 scope of applicability of the present invention will be set forth in part in
the detailed description to follow, taken in conjunction with the
accompanying drawings, and in part will become apparent to those
skilled in the art upon examination of the following, or may be learned by
practice of the invention. The objects and advantages of the invention
20 may be realized and attained by means of the instrumentalities and

combinations particularly pointed out in the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

25 [0021] The accompanying drawings, which are incorporated into and
form a part of the specification, illustrate several embodiments of the
present invention and, together with the description, serve to explain the
principles of the invention. The drawings are only for the purpose of
illustrating a preferred embodiment of the invention and are not to be

30 construed as limiting the invention. In the drawings:



illustrating a preferred enbodi nent of the invention and are not to be 30
construed as limting the invention. In the drawi ngs: WO 03/009169

PCT/ US02/w@38809166 [ 0022] Fig. 1 is a diagram of the six mararsozbBaent s
involved in the operation of the CDU Page Builder. [0023] Fig. 2 is a

bl ock di agram of the enbodinment of Fig. 1. 5 DETAILED DESCRI PTI ON OF THE

| NVENTI ON [ 0024] The CDU Page Bui |l der Softvvare Tool is a utility that
supports the devel opnment of pages to be d"_spl ayed on an ARINC 739 standard

égw ro-nrrlpte gﬂgka zwdg sgfnﬁﬁ%%ﬁ@gmf rtﬁ?%k(c[%gfq? I %spe Hsaéﬁ page

devel opnent : Coapé@n@nsdf\t@empsg@cadnu@atl on 15 Corrprehen3| ve Page Design
Limted page/ system sinulati on Page docunentation generation Code

generat i on 20 [0025] In the past, CDU pages have been devel oped using

stati c, g’ocessﬁélzﬁeﬂ%ﬁ@ékﬂ rfaPABfﬁH% BB&?néHT%Tng%”T' of written

docurrents de CI’I ng t he“layout an era a set ges. The nopst
not abl e dsawback to this nmethod is the Iack of a dynam c view of the

system bei ng dev t he graphical 25
presentation [T EH&D%%&A‘E@ Rﬁﬁ'f@ﬁ@gaﬂy&%ﬁ&!\éssor t echnol ogy and
provides a rendering of the page that can be best described as a "cl ose

approxi mati on" of the way that the actual page will appear in the target
envi ronment . [0824]CDU Palee 80U Bage $ulildesSoftware ool isra bijlitythad\supgortpage

designers to Spﬁ1 égveﬁ menycs)# Sz?geas t%rbueeditsplay'eé%nraerPA?ﬁﬁ&t %é %n%faré he
10 CDU. The tool is designed to run in a Microsoft Windows desktop
environment and provides facilities for the following aspects of page

development:

Comprehensive Page Specification
15 Comprehensive Page Design

Limited page/system simulation

Page documentation generation

Code generation

20 [0025] In the past, CDU pages have been developed using static,
manual processes. Generally, this has taken the form of written
documents describing the layout and operation of a set of pages. The
most notable drawback to this method is the lack of a dynamic view of
the system being developed. Another drawback is that the graphical

25 presentation of the page is limited by word processor technology and
provides a rendering of the page that can be best described as a “close
approximation” of the way that the actual page will appear in the target
environment. The CDU Page Builder solves this problem by allowing
page designers to specify pages using a true-to-life representation of the

30 CDU and by providing facilities that automate the generation of both
textual and graphical representations of the page for inclusion into a

document.



30 CDU and by providing facilities that automate the generation of both
textual and graphical representations of the page for inclusion into a
docunent .wl@30®1609169 PCT/ US02/ 22398 -7 [0026] Once t hePpagse2/203e8
described in the witten docunent, the task of translating the description
Into software nust occur. Because the pages are described sinply in
English, it is not uncomon to have anbiguity in the descriptions. This
anbi guity causes the translation effort 5 to be error prone. The CDU Page

Bui | d hi i aui - P (
cof tvar o coddOuETher 1y FPanHtRIGR et e SROAReh doBRmelt. 8027 The

t ool supports ttmkfoﬂtrartslmtrdgftheatésonptwn iofdspiagase most ecerr. Bdtaoke liod h
bezel keys and display fields. The operation of bezel keys is specified in

( , p | .
terms of their R38R HRsE Tmphaingnpliselt & PPIHRCAHRONAP daVBaken upon

th tivati : d t I164; | ' i |
pecitied i n 1 o POV Tiing TRSRRRI: T Ao R PHsesthe TerRRoRRrof 1, o

field whed it i bpecioripeshesThy GDU CageBikie? 8yefdomeothlis amiyiguitydyt he

design of a page by .providing ap intuitive raphi cal ,.user .interface for

bl acing and ar r BRAGIE0 FAEPIYes oK GROCIAING SaENaTe Copieyraaly fiam espads at i on
services provi dggsipﬁeﬁg'n@pédpﬁuaﬁghg_ow system designers and end users of the
resulting systens to experience the | ook 20 and-feel of the pages as they

woul d appear in the aircraft environment. The sinulation capabilities of
Lhe Lool el | erReRs SRAAR b SBRPRER O SLCPRRbe R BHRE ©
10 of both bezel keys and display fields. The operation of bezel keys is
specified in terms of their use of the scratchpad and the actions that are
taken upon the activation of the key. The operation of display fields can
be fully specified in terms of the dynamicity of the field and the behavior
of the field when it is specified as dynamic.
15
[0028] The tool supports the design of a page by providing an intuitive
graphical user interface for placing and arranging display fields upon the
display surface. Simulation services provided by the tool allow system
designers and end users of the resulting systems to experience the look-
20 and-feel of the pages as they would appear in the aircraft environment.

The simulation capabilities of the tool include:

Inter-page navigation
Sample data display
25 Dynamic behavior for display fields (given a fixed display
string)
Linking of display fields to simulated key presses

[0029] Page documentation facilities include a means to accept
30 textual, "word processor" type inputs to document software requirements
for the page. The documentation produced by the tool includes graphical

and tabular representations of the page characteristics captured in the



Li nking of display fields to sinulated key presses [0029] Page
docunentation facilities include a neans to accept 30 textual, "word
processorwotmgpeisnput s to docunent software requirenents PCOrUSKHZ23p@Mge. The
docunent ati on produced by the tool includes graphical and tabul ar
representations of the page characteristics captured in the WD 03/009169
PCT/ US02/ 22398 -8 tool integrated with the textual software requirenents
that were entered into the tool. [0030]'8Tﬁe code generation facilities

Cxistence of t nio il Bith e JOHRY I Trad b AR A LURFEUEAT 1) (e

common flight npg@e®ydl. system (FMS) product |ine software. G ven that
framework, the code generation facilities are capable of generating code
to p_rocgss (I;eypresses and to drive display outputs. Wiere information is
require 1 e ge ; Li t i , andard
calls are A@Mﬂ serﬁ%égﬁggﬁ%ggn ﬁél%&gﬁﬁg@%ﬁﬂﬁ% tggip@écvat on

devel opmest  t eapmpfehérsiiveof Thétoal assumes thé akistencengflthe staratard displaprent
teamis required to provide is . generajed as a part of the code geperation

thecoragy :

facilities of BY¥efy amewosk thatds Rrovifed ogrflight 9aRRIRMERt ver bat i m
by the 15 appl i clbANFARYSHRIARNd SoRIaIE IGEAIhasReivdf ARPlbaa! | on
devel opnment team supplie ervices have been witten, the code can be
conpi | ed and | i gkedrationdaciliiesaner capatiiengf ggrerating code 1¢ pmease are si x nmaj or

I ts i lved in th t.i on. h 0 ilder, T
Shown i the_di KYRese AOSTo dreadishias gaputsy WRgrs Memlat Rasnied ® *©
par agr aphg deschi e hBReRIHEPEGe & dRAS thePh&akI diéﬁﬂ%/:f Srandaftdliscarel on
required with asSoci ated bl ocks. [0032] User interface 12 is the sole neans

of operating theaUorsageiceg thatumuiside previgeddly thecaplieation develppmentied by

the CDU Page Bukéadr%.r At of the services that an application development team is

required to provide is generated as a part of the code generation facilities

of the tool. The generated code is designed to be used verbatim by the
15 application development team such that, once the application

development team supplied services have been written, the code can be

compiled and linked into the surrounding system.

[0031] There are six major elements involved in the operation of the
20 CDU Page Builder. These are shown in the diagrams illustrated in Figs.
1 and 2. The following paragraphs describe the purpose of each block

and the communication required with associated blocks.

[0032] User interface 12 is the sole means of operating the CDU Page
25 Builder. Some of the operations provided by the CDU Page Builder are
user interface-intensive, and others simply employ the user interface 12
to invoke the operation. For instance, page definition requires heavy use
of the user interface 12 to describe the details of page operation.
However, the code generation block 22 only requires the information
30 stored in the page description database to perform its function; the user
of the CDU Page Builder invokes the code generation function by using

the menus provided within the user interface 12.



user interface-intensive, and others sinply enploy the user interface 12
to invoke the operation. For instance, page definition requires heavy use
of the uswo onedsd ace 12 to describe the details of page @pEnsn?/2n39s
However, the code generation block 22 only requires the information 30
stored in the page description database to performits function; the user
of the CDU Page Buil der invokes the coQggggneration function by using the
menus provided within the user interface™12. WO 03/009169 PCT/ US02/ 22398

-9 [0033] Th i nt 2 | of

defini ng bot ﬁoggi andem%%%%@aﬁﬁfgﬁdgéﬁlg?ee@%g%ﬁﬁpﬁﬁ page being
def :c ned. dA bfifsi deﬁm‘hgcb‘ofth kﬁmm Ui:spla'bySfiqidsge?bdiateﬁheitl'pttgﬁCd prage bei:cmgtk)l ock
16 for identification the enti.t ei.ng. defined. For defjnition. o eys,
Lhe & sore" dat ndstieh R s Rt RGO basseg ayhe Pads et bien BISQ et on

passed is the fﬁg!fgr e atﬁ%ﬁ%ﬁ%@@gggﬁg’qﬁrﬁ HEfn &”ﬁo*&@ﬂ%iﬁb&&f kélRs, the! d.

Once the key or display fie y defined In the page definition
bl ock 16, 5t he usele data pakaed islthei keyrrefmes hoddisplayefialdstthadnformatiore page

data’i s paseed Prstrd RehdelnEBEF sndthet B Souting gy B L i 14" such

that the key preggashé kefordigplaipféld hasBderClly defiféd RetheBRjeld&riritibrpy the

system simul ati on 14 and” the %ngroml ate systemresponse i s generated. 15
at

[ 0035] The pageblbeki, theouseio 6 ‘2ossekeshed by reeansyuctingthe pa@e | iti es
that are used to _ful defi he operational characteristics of CDU keys
and the behavi ol'S'Gf t%@a Ps(%%gbpﬁ??%ﬁﬁggg%ﬁce defined, the information is
stored i nothe page description database 18 so that it is available to all

20 other facilities in the system The page definition block 16 is invoked
[0034] During System simulation™4, data is passed from the user

interface 12 to the system simulation 14 such that the key presses from
the user interface 12 can be interpreted by the system simulation 14 and
the appropriate system response is generated.

15

[0035] The page definition block 16 consists of a set of input facilities

that are used to fully define the operational characteristics of CDU keys
and the behavior of CDU display fields. Once defined, the information is
stored in the page description database 18 so that it is available to all

20 other facilities in the system. The page definition block 16 is invoked
solely by the user interface 12, from which it receives enough information
to identify the entity being defined. All information stored in the page
description database 18 is populated by the page definition block 16.

25 [0036] The page description database 18 contains all the information
necessary to fully specify a CDU page. This includes both the operation
of bezel keys while the page is displayed and the fields presented on the
display surface while the page displayed. The page description database
18 is capable of storing information for several pages simultaneously

30 such that an entire paging system can be resident. A partial listing of the
data stored in the page description database for any given page is shown

below:



solely by the user interface 12, fromwhich it receives enough information
to identify the entity being defined. Al information stored in the page
descri ptiwo odavabase 18 is popul ated by the page definiti ecThiSozk36. 25

[ 0036] The page description database 18 contains all the information
necessary to fully specify a CDU page. This includes both the operation of
bezel keys while the page is displayed an&i the fields presented on the

di splay surface while the page displ ayed The page description database 18
i's capable of storing information for several pages simultaneously 30 such
that an entire paging systemcan be resident. A partial listing of the

data stored in th a descrl ption. dat abase for| any given page I's shown
bel ow. WD 03/ 0091§QRP€;}/ USOZbE"E’J@%E q%ﬁ Gener al [ﬁ %? ay Fields Keys Page
Nanme Row, Col um,Pé%é]ﬂ%@?éor SWC% @l‘.’\é};‘g}uﬁer tﬂﬁd#&%ifoh%fmﬁr%ﬂﬁél*the% is

Font Scratchpad |usage cratc t vallidation rules Indication
of whether the fiield is dynamc or statlc Dynamapdnahrmalor Format of the

fl el d [0037] Th dUCUIILIIt g I (J.I. I UII UI U\lf\ 20 PI IIAF“ ocarrciit (J.I. I UII
associ ated with |a page that F@ntcont ained in the p%cd'@ %‘@??rqﬁ%?on dat abasg
5 18. Several types of JOCUNERjsRlT On can be pro W& dtdPpabin inpdC WakdAtion
generation bl ock 20, includjng page descriptionsg used w thin operator
interface requirlements specjfications. Docunent atfut®s can be produced inja
conbi nati on of textual—graphical-—ant—tabytarforrs—tnetuding
[ndication’ of whether the

field is dynamic or static

A4

Dynamic behavior

Format of the field

[0037] The document generation block 20 produces documentation
associated with a page that is contained in the page description database
5 18. Several types of documentation can be produced by this document
generation block 20, including page descriptions used within operator
interface requirements specifications. Documentation can be produced
in a combination of textual, graphical and tabular forms, including
hypertext.
10
[0038] The code generation block 22 produces a source code
template that can be used to implement the operation of the page in
software. Since the code generation block 22 is simply a consumer of
data from the page description database 18, it is capable of generating
15 source code in any of several languages and assuming any surrounding
environment of page management services. For example, the language
can be in Ada, C, or other similar commonly known language. The code
generation block 22 is not designed to be capable of generating
complete, compilable code because the semantics of the page are not
20 specified via the CDU Page Builder. Rather, the CDU Page Builder

generates a template that assumes the existence of a set of basic page



hypertext. 10 [0038] The code generation bl ock 22 produces a source code
tenpl ate that can be used to inplenent the operation of the page in

sof t war e.wBimmoadithe code generation block 22 is sinply a eorgiseme2398 data
fromthe page description database 18, it is capable of generating 15
source code in any of several |anguages and assum ng any surroundi ng

envi ronnent of page managenent servi ces_.dzgr exanpl e, the | anguage can be
in Ada, C, or other simlar commonly known | anguage. The code generation

bl ock 22 1 s not  lsal et (anRSCARPLIE: Of SORIBHALRORHUTBlEhSIgP P! | bl o

code because the semantics e page are speci via the CDU

Page Buil der. Raitérdce thaewilbbe Begdddiliby thes degsiopendfthedpeeatira] e t hat
assunmes the existence of a set of basic page WD 03/009169 PCT/ US02/ 22398 -

11 managenent $fWA®s and a set of subprogranms with a pre-defined
interface that wll be provided by the devel oper of the operational
software. 5 [0039] The system sinulation block 14 interprets sinul ated
keypresses$ t 039} e pr chhededtéy dimalatiserblock & frdemrafd simdlaled ves t he user

nat keypr oes. FREBTERSsRaL A BOVIAE ok LECy Sy e e A pltes g et 1 °
I nformation confngbrasd 194 Qi@ntﬂét@ethé%gﬁeléygﬁffé&s%taﬁ%‘iﬁoéﬁate-%%ﬁ&e to

sinmul ation capabilities of the CDU Bui | der are nost useful to end-
users of the rethatkeypresssilée responsscthahis/genaratatkis deniyed denethe hr ough t he

system such that .t hey. get trye-to-life.represen ion e operation
of the final sy@tf(érr'ﬁ]a}i c%ﬂf@ '"85 ' hbe% edagﬁ'@?’gﬁiﬁé%%ﬁpeaﬁ'l }TFF‘es of the
CDU Page 1Bui | degimulforegbalsilitics ¢ffille OB ParjecBuiftiy er® PRist ussful kobhdbe 15
assured that the resulting software will correctly inplement the operation

users of the reésulting system because they can then “navigate” through

the system such that they get a true-to-life representation of the operation

of the final system. Because of the code generation capabilities of the

CDU Page Builder, the end users and the system developers can both be

15 assured that the resulting software will correctly implement the operation

that was observed and accepted during the simulation.

[0040] Although the invention has been described in detail with
particular reference to these preferred embodiments, other embodiments
20 can achieve the same results. Variations and modifications of the
present invention will be obvious to those skilled in the art and it is
intended to cover in the appended claims all such modifications and
equivalents. The entire disclosures of all references, applications,
patents, and publications cited above, are hereby incorporated by

25 reference.



t hat was observed and accepted during the sinulation. [0040] Although the
i nvention has been described in detail wth particular reference to these
pr ef er r edwermboddigent s, ot her enbodi nents 20 can achi eve trlag/isawe2spesul ts.
Variations and nodifications of the present invention will be obvious to
those skilled in the art and it is intended to cover in the appended
clainms all such nodifications and equivalents. The entire discl osures of
all references, applications, patents, and publications cited above, are
hereby incorporated by 25 reference. ¢£%3§$009169 PCT/ US02/ 22398 - 12-
CLAIMS What is clained is: 1 1. A net speci fying an operation of a
CDU page, thenn3t gelidiateacienprising the steps of: 3 4 a) defining display
and entry characteristics of the CDU page; 5 b) sinulating operation of
the CDU page; 6 c) capturing requirenments of the CDU page; 7 d) generating

operator interface requfr S . ge ap

i npl enment Ilt he ope‘ralati olr?‘ Orﬁgffﬁ)tg gg%lbgg%ﬁglg@%‘%{gh%@t%% ?plglg%e’lfh\%nerei n
the step of deéthodn@ndbrigm@theastdps df.entry characteristics of the CDU page
conprise nodeling a display format 3 and specifying an operation of |ine
sel ect keys and node keys. 1 3. The nmethod of claim2 wherein the step of
nodel i ng di spl ay,y 2 fqus : i i i - ngt h,

f ormat , fgnt Si ze,a)f ontdgﬂgmcgoglggl,aglﬁl ??%rﬁﬁf@yé}gftﬁgﬁl?élzggﬁ%P@anodés?anpI e
contents 6f fieldb)nforsmulatingtopeaatioh pfdhe CleYpags;i on dat abase. 1 4. The

method of 6CI aim2 c‘?’her eéarp])t&rpn% rsetq%ﬁercr){cen? 81p t'hfeyéB% r?ange;

7 d) generating operator interface requirement documents; and
8 e) generating code to implement the operation of the CDU page.
1 2. The method of claim 1 wherein the step of defining display and

2 entry characteristics of the CDU page comprise modeling a display format

3 and specifying an operation of line select keys and mode keys.

1 3. The method of claim 2 wherein the step of modeling a display
format comprises passing row, column, and length, format, font size, font

color, visibility, justification, and sample contents of field information to a

S~ LN

page description database.

4. The method of claim 2 wherein the step of specifying an
operation of line select keys and mode keys comprises passing scratchpad
usage, page branching information, relationship to an "execute" annunciator,

downselect operation, and scratchpad validation rules for the key to a page

v AW N =

description database.

1 5. The method of claim 1 further comprising the step of storing

2 the display and entry characteristics in a page description database.



2 operation of line select keys and node keys conprises passing scratchpad
3 usage, page branching information, relationship to an "execute"

annunci atwo,03/0do1downsel ect operation, and scratchpad val i datricso2/e2sves f or
the key to a page 5 description database. 1 5. The nethod of claim1l
further conprising the step of storing 2 the display and entry
characteristics in a page description da fgase. WO 03/ 009169 PCT/ US02/ 22398
-13 1 6. The nmethod of claim 1l wherein the step of simulating operation 2

of the page c ri r i g tati . I 3
si mul at ggp key pr e?ggs, S‘g%c'g‘g I nggfs(lg%unf g%@g@rﬁeﬁ%ggﬁ%ﬁpw%@&%gﬁhiﬂ %E
changi ng pages thes@DUnpadee dorywisesf prasenting arbrédentativee rdatag prabssingt i ons
5 currently stored in the page descri ?‘ti on,d&lt abase. 1 7. The nethod of
claim1 wher SiMulatRd skey, Bfesegpt RGRRING SEpuRIRhestratcPadh entiies. p A

conpri sesyma t s At isng
coment s - 3 EngRRPAGEE bagk G e HROB UM pon A e SR R0e RS
t ext ual f6r meurreotipisiared imthepagpdesaittionatatalbasel 9. The net hod of claim1

wherein the step of generating operator 2 interface requirenent docunents
conprises generating docunents in 3 graphical, textual and tabular form 1

10. The nmgthod of zl ai mMhk WABHRIAN dfh@IfikeP! OvhBRAIRT id NStepOdT cAptfing
i npl enent operation of the CDU page conprises generating software soudrce

code in a2Zpr éeaticementsoofl theduldyepage eamprises marsial eotry off the aeavit@mentsr ei n

10 wherei 1t REGASHEEEY L HRoT R GREaRs MR sehpbforgel | Tvermtion of clarm

1 8. The method of claim 7 wherein the textual format comprises a

2 hypertext format.

1 9. The method of claim 1 wherein the step of generating operator
2 interface requirement documents comprises generating documents in

3 graphical, textual and tabular form.

1 10.  The method of claim 1 wherein the step of generating code to
2 implement operation of the CDU page comprises generating software source

3 code in a predetermined language.

1 11.  The invention of claim 10 wherein the predetermined language

2 comprises Ada.

1 12.  The invention of claim 10 wherein the predetermined language

2 comprises C.



