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Changes to this document

Changes since version 1.6b1l

Added checkData and associated elements. Added description subelement to reference element.

Changes since version 1.5b3

Added uncertainty elements. Emphasized MathML content markup over presentation markup. Several
grammatical and typographical errors fixed; added figure 1. Added 1SO 8601 (Dates and Times) refer-
ence.

Changes since version 1.5b2

e Added Bill Cleveland (NASA Ames SimLab) and Brent York (NAVAIR's Manned Flight Simulat-
or) to the acknowledgements section, to thank them for their pioneering initial trials of DAVE-ML.

* Added pr ovenanceRef element and changed all parents of pr ovenance elementsto be able to
useapr ovenanceRef referenceinstead (theseweref uncti on, gri ddedTabl eDef and un-
gri ddedTabl eDef ) to eliminate duplicate pr ovenance elements.

Redlization dawned that there was little difference between gri ddedTabl e and gri d-
dedTabl eDef s but the latter was more flexible (ditto ungri ddedTabl e and ungri d-
dedTabl eDef s). By making the gt | D and ut | D attributes "implied" instead of "required,” we
can use the Def versions in both referenced-table and embedded-table f unct i ons. Thus the ori-
gina gri ddedTabl e and ungri ddedTabl e elements have been marked as "Deprecated.”
They are still supported in this DTD for backwards compatibility but should be avoided in future
use; the easiest way to modify older DAVE-ML models would be to rename @l gri ddedTabl es
asgri ddedTabl eDef s.

Changes since version 1.5b

* Fixed typos (thanks, Bill)!

e Addedfil eVersioneementtofil eHeader element, so each version of a particular DAVE-
func model can be uniquely identified. Format of the version identifier is undefined.

* Added an email attribute to the aut hor element. The eXtensible Name Service (xns
[http://lwww.xns.org/pages/xns_ov.html]) standard doesn't appear to be catching on as rapidly as
hoped, so a static e-mail link will haveto for now.

* Added a mandatory varlD attribute to both i ndependent Var Pt s and dependent Var Pt s so
these can be associated with an input and output signal name (var i abl eDef ), respectively.

» Added an optional ext r aDocRef element tothenodi fi cati onRecor d element so more than
one document can be associated with each modification event; if only one document needs to be ref-
erenced, use of the optional refID inthenodi fi cati onRecor d itself will suffice.
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Introduction

This document describes the format for DAVE-ML model definition files. DAVE-ML is a proposed
standard method for the interchange of aerospace vehicle flight dynamic models. The intent of DAVE-
ML isto significantly expedite the process of "rehosting” a simulation model from one facility to anoth-
er, aswell as an improved method to promulgate changes to a particular model to various facilities.

DAVE-ML is based on the eXtensible Markup Language (XML), a World-Wide Web Consortium
(W3C) standard. More information on XML is available here.

Many benefits may be derived from application of XML in general, and DAVE-ML in particular, to the
exchange of aerospace vehicle data:

e Human-readable, UNICODE text representation of the model

»  Unambiguous machine-readable model description, suitable for conversion into programming lan-
guage or direct import into object-oriented data structures

» The same source file can be used for computer-aided design and real-time piloted simulation
» Based on open, non-proprietary, standards that are language- and facility-independent

» Statistical properties, such as confidence bounds and uncertainty ranges, can be embedded, suitable
for Monte Carlo or other statistical analysis of the model

e Compliant with AIAA draft simulation data standards

» Self-contained, complete, archivable data package, including references to reports, wind-tunnel
tests, author contact information, data provenance

e Self-documenting and easily convertible to on-line and hardcopy documentation

A more complete discussion on the benefits and design of DAVE-ML can be found at the DAVE-ML
web site: http://dcb.larc.nasa.gov/util§/fltsim/DAVE
[http://dch.larc.nasa.gov/utilg/fltsim/DAV E/index.html]

Purpose

DAVE-ML isintended to convey an entire flight vehicle dynamic simulation package, asis traditionally
done with engineering development and flight training simulations. It is intended to allow a program-
ming language independent representation of the aerodynamic, mass/inertia, landing gear, propulsion,
and guidance, navigation and control laws for a particular vehicle.

Traditionally, flight simulation data packages are often a combination of paper documents and data files
on magnetic or optical media. This collection of information is very much site-specific, and is often in-
complete. Many times, the preparing facility makes assumptions about the knowledge the receiving fa-
cility has about the way the preparer's simulation environment is structured; these assumptions are not
always true. As aresult, the "rehosting” of the dynamic flight model can take weeks if not months as the
receiving facility staff gets their hands around the contents and arrangement of the data package, the
model structure, the various data formats, and then spends additional time running check cases (if they
are lucky enough to have received any) and tracking down small differencesin implementations.

There are obvious benefits if this tedious, manual process could be somewhat automated. Often, when a
paired set of facilities has exchanged one model, the receipt of another model is much faster, since the
receiving facility will probably have built some computer scripts and processes to convert the data (both
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model and checkcase data).

The purpose of DAVE-ML is to define a common exchange format for this data. The advantage gained
is that any simulation facility or laboratory, after having written a DAVE-ML import and/or export
script, could automatically receive and/or generate such packages (and updates to those packages) ex-
tremely quickly from other DAVE-ML-compliant facilities.

To accomplish this goal, the DAVE-ML project is starting with the bulkiest part of the most aircraft
simulation packages: the aerodynamic model. This early version of DAVE-ML can be used to transport
a complete aerodynamics model, including descriptions of the aerodynamic build-up equations and the
data tables, as well as include references to the documentation about the aerodynamic model and check-
case data. Thisformat also lendsitself to any static subsystem model (i.e. one that contains no state vec-
tor) such as the mass & inertia model, or a weapons loadout model, or perhaps a navigational database.
The only requirement is that model outputs can be unambiguously defined in terms of inputs, with no
past history information required.

Background

The idea of a universally-understood flight dynamics data package has been discussed for at least two
decades, within the American Institute of Aeronautics and Astronautics (AIAA) technical committees.
There have been proposals in the past to standardize on FORTRAN as well as proprietary, vendor-
specified modeling packages (including graphical ones). The National Aerospace Plane (NASP) pro-
gram, under the guidance of Larry Schilling of NASA Dryden, came up with a combination Web- and
secure FTP-based system for exchanging NASP subsystem models, as well as a naming convention for
variables, file names, and other simulation components. Some simulation standards have been proposed
by the AIAA and are under active consideration at thiswriting.

Existing standards

The AIAA has published a Recommended Practice concerning sign conventions, axes systems, and
symbolic notation for flight vehicle models[AIAA92].

The AIAA Modeling & Simulation Technical Committee has prepared a draft standard for the exchange
of simulation modeling data. This included a methodology for accomplishing the gradual standardiza-
tion of simulation model components, a mechanism for standardizing variable names within math mod-
els, and proposed HDF as the dataformat. [AIAAO1 ], [AIAAQ3]

DAVE-ML proposal

In @ 2002 AIAA paper, Jackson and Hildreth proposed using XML to exchange flight dynamic models
[Jackson02]. This paper gave outlines for how such a standard could be accomplished, and provided a
business justification for pursuing such a goal.

This proposal includes severa key aspects from the draft standard, including allowing use of the AIAA
variable name convention, data table schema, and including traceability for each data point back to a
referenced document or change order.

Supporting technologies

DAVE-ML relies on MathML, version 2.0, as a means to describe mathematical relationships. MathML
is alow-level specification for describing mathematics as a basis for machine to machine communica
tion. It is used in DAVE-ML to describe relationships between variables and function tables and may
also be used for providing high-quality typeset documentation from the DAVE-ML source files. More
information is available at the MathML home web page, found at http://mwww.w3.org/Math/.
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Major Elements

At present, only one major element of DAVE-ML has been defined: the function definition element, or
DAVEf unc. DAVESf unc is used to describe static models such as aerodynamic and inertia/mass mod-
els, where an internal state is not included.

Other major elements are envisioned to describe dynamic portions of the vehicle model (such as propul-
sion, dighting gear, control systems, etc.) and check case data. Ultimately DAVE-ML should be cap-
able of describing a complete flight dynamics model with sufficient data to validate the proper imple-
mentation thereof.

The DAVEf unc major element

The DAVEf unc element contains both data tables and equations for a particular vehicle subsystem
model, for example, the aerodynamic model or the mass/inertiamodel. A DAVEf unc element is broken
into roughly five components: a file header, variable definitions, breakpoint definitions, table defini-
tions, and function definitions. This decomposition reflects common practice in engineering develop-
ment flight simulation models in which the aerodynamic database is usually captured in multidimen-
sional, linearly interpolated function tables. The input to these tables are usualy state variables of the
simulation (such as Mach number or angle-of-attack). The outputs from these interpolated tables are
combined to represent forces and moments acting on the vehicle due to aerodynamics.

It is possible, using DAVEfunc and MathML elements, to completely define an aerodynamic model
without use of function tables (by mathematical combinations of input variables, such as a polynomial
model) but thisis not yet common in the American flight simulation industry.

Afil eHeader element isincluded to give background and reference data for the represented model.

Variables, or more properly signals, are used to route inputs, calculations and outputs through the sub-
system model. Each variable is defined with avar i abl eDef element. Variables can be thought of as
parameters in a computer program, or signal paths on a block diagram. They can be inputs to the sub-
system model, constant values, outputs of the model, and/or the results of intermediate calculations.
Variables must be defined for each input and output for any function elements as well as any input or
output of the subsystem represented. MathML [http://www.w3.org/Math] content markup can be used
to define constant, intermediate, or output variables as mathematical combination of constant values,
function table outputs, and other variables. MathML presentation markup can also be used to define the
symbol to use in documentation for each defined variable. Variables also represent the current value of
afunction (the dependent Var i abl eDef inaf uncti on definition) so the output of functions can
be used as inputs to other variables or functions.

Breakpoint definitions, captured in br eakpoi nt Def elements, consist of alist of monotonically-increas-
ing floating-point values separated by commas. These sets are referenced by "gridded” function table
definitions and may be referenced by more than onef unct i on definition.

Function table definitions, described by gri ddedTabl eDef and ungri ddedTabl eDef elements,
generally contain the bulk of data pointsin an aero model, and typically represent a smooth hypersur-
face representing the value of some aerodynamic non-dimensional coefficient as a function of one or
more vehicle states (typically Mach number, angle of attack, control surface deflection, and/or angular
body rates). These function tables can be either "gridded," meaning the function has avalue at every in-
tersection of each dimension's breakpoint, or "ungridded,” meaning each data point has a specified co-
ordinate location in n-space. The same table can be reused in several functions, such as aleft- and right-
aileron moment contribution.

Function definitions (described by f uncti on elements) connect breakpoint sets and data tables to
define how an output signal (or dependent variable) should vary with one or more input signals (or in-
dependent variables). The valid ranges of input signa magnitudes, along with extrapolation require-
ments for out-of-range inputs, can be defined. There is no limit to the number of independent variables,
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or function dimensionality, of the function.

Check case data (described by checkDat a elements can be included to provide information to auto-
matically verify the proper implementation of the model by the recipient. Multiple check cases can be
specified, as well as optional internal signal values within the model to assist in debugging an instanti-
ation of the model by the recipient.

Figure 1 contains excerpts from an example model, showing the major parts of aDAVE-ML file.

Figure 1. Excerptsfrom an example DAVE-ML file
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DAVE-ML fle (excerpt)

"‘__PFd________hh____““h-——h___ﬁ____f_f_,___—ﬁff

“?xml wersion="1.0" standalone="neo"?>

< |DOCTYPE DAVE func SYSTEM "DAVE func.dtd"=

<DAVE func>

< fileHeader> ... </fileHeader>
(ivarlableﬂef warID="DEFLL">

{DBFLL wariable description)...
= fwariableDe £
(ivarlableﬂef wvarlD="XMACH">

DBFLL variable definiion

. [Mach wariable desecription)...
= fwariableDe £
variableDeF warlD="CLEFLL"=>
i

KMACH varable defnition

({CLEFLL wariable description)...
fvarlableDeEb

DBFLL variable definiion

7
NN

ﬂbreakpnlntDeE bpID="¥MRCH1_FT3" ..
<bpVals>0.3, 0.6, 0.8, ... </bpVals> ¥MACH breakpoint definition
</breakpointDe f> N
<breakpointDef bhpID="DBEFL_FT3" ...
<bpVals>0., 153., 30., ... </bpVals> DBFL break point definition
</breakpointDe f>
fﬂg;iddedTahleDeE gEID="CLEFL_tahle"> “\

<breakpointRe f=>
<bpRef bpID="DEFL, FIS"/=>
<bpRef bpID="}IACH1 FTS"/>
</breakpointRe s>
“dataTable> CLEFL fable definition
-0.864E-02,-0. 1026E-01,
-0.863E-02,-0.3367E-02,
< /dataTable>
\EfgriddedTablEDefb

<function ... >
<independentVarRef warID="DBEFLL".../
<independentVarBef warID="XMRCH".../ >
<dependentVarRe £ wvarID="CLEFLL".../> ! "
< functionDe o example function definiton
<griddedTableRef gtID="CLEFL_table"/>
</ functionDe fru>
</ funection>

< /DAVE func>

"‘__PFd________hh____““h-——h___ﬁ____f_f_,___—ﬁff

A simpler version of af unct i on is available in which the dependent variable breakpoint values and
dependent output values are specified directly inside the f unct i on body. This may be preferred for
models that do not reuse function or breakpoint data.

A third form of functi on is to give the gridded table values or ungridded table values inside the
functi on body, but refer to externally defined breakpoint sets. This allows reusability of the break-
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point sets by other functions, but keeps the table data private.

Schematic overview of DAVEf unc

Shown below are schematic overviews of the various elements currently available in DAVEf unc. Each
element is described in detail in appendix A. The following key is used to describe the elements and as-
sociated attributes.

Key:
el ementnane : mandatory_attributes, [optional _attributes]

mandat ory_si ngl e_sub- el enent
optional _si ngl e_sub-el enent ?
[ choice_one_sub-elenent | choice_two_sub-el ement ]
zero_or_nore_sub-el enent s*
one_or_nore_sub-el emrent s+
(character data) inplies Unicode text information

The DAVEf unc element has six possible sub-elements:

DAVEf unc :
fil eHeader
vari abl eDef +
br eakpoi nt Def *
gri ddedTabl eDef *
ungri ddedTabl eDef *
functi on*
checkDat a?

DAVEfunc sub-elements:

fil eHeader This mandatory element contains information about the origin and devel-
opment of this model.

vari abl eDef Each DAV Efunc model must contain at least one signal path (such as a
constant output value). Each signal used within the model must be spe-
cifiedin aseparatevar i abl eDef .

A signal can have only a single origin (an input block, a calculation, or a
function output) but can be used (referenced) more than once as an input
to one or more functions, signal calculations, and/or as a model output.

The vari abl eDef s should appear in caculation order; that is, a
vari abl eDef should not appear before the definitions of variables
upon which it is dependent. If a variable depends upon a f uncti on it
can be assumed that dependence has been met, since functions are defined
later in the DAVEf unc element.

br eakpoi nt Def A DAVEf unc model can contain zero, one or more breakpoint set defini-
tions. These definitions can be shared among severa gridded function
tables. Breakpoint definitions can appear in any order.

gri ddedTabl eDef A DAVEf unc model can contain zero, one, or more gridded nonlinear
function table definitions. Each table must be used by at least one but can
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ungri ddedTabl eDef

function

checkDat a

be used by more than one f unct i on definition if desired for efficiency.
Alternatively, someor al f unct i onsinamodel can specify their tables
internally with an embedded gr i ddedTabl eDef element.

A gridded function table contains dependent values, or data points, cor-
responding to the value of a function at the intersection of one or more
breakpoint sets (one for each dimension of the table). The independent
values (coordinates, or breakpoint sets) are not stored within the gridded
table definition but are referenced by the parent function. This allows a
function table to be supported by more than one set of breakpoint values
(such as left and right aileron deflections).

A DAVEfunc model can contain zero, one, or more ungridded nonlinear
function table definitions. Unlike a rectangularly-gridded table, an ungrid-
ded table specifies data points as individual sets of independent and de-
pendent values. Each table must be used by at least one but can be used
by more than one function definition if necessary for efficiency. Or al
functions can retain their tables internally with a ungriddedTable element
without sharing the table values with other functions.

Ungridded table values are specified as a single (unsorted) list of inde-
pendent variable (input) values and associated dependent variable
(output) values. While the list is not sorted, the order of the independent
variable values is important and must match the order given in the using
function. Thus, functions that share an ungridded table must have the
same ordering of independent variables.

The method of interpolating the ungridded data is not specified.

A functi on ties together breakpoint sets (for gridded-table nonlinear
functions), function values (either internally or by reference to table
definitions), and the input- and output-variable signal definitions, as
shown in figure 1. Functions also include provenance, or background his-
tory, of the function data such as wind tunnel test or other source informa
tion.

This optional element contains information allowing the model to be
automatically verified after implementation by the receiving party.

An example of each of these sub-elements is described further below. Complete descriptions of each
element is given in detail in appendix A.

The header element

The fi | eHeader element

contains information about the source of the data contained within the

DAVEf unc major element, including the author, creation date, description, reference information, and

amodification history.

fil eHeader : [na

me]

aut hor : name, org, [xns, email]
address? :

(add

fileCreation
fil
(version

ress character data)
Date : date

eVersion? :

identification, character data)

description? :

(descrip

tion of nodel, character data)
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reference* : refl D, author, title, date, [accession, href]
description? :
(description of reference, character data)
nodi ficati onRecord* : nmodI D, [reflD]
aut hor : name, org, [xns, emil]
address? :
(address character data)
description? :
(description of nodification, character data)
extraDocRef? : reflD

fil eHeader sub-eements:

aut hor Name, organization, and optional XNS ID and mailing address of the au-
thor

fileCreationDate Creation date of this file. See the "Additional DAVE-ML conventions'
section later in this document for the recommended format.

fileVersion A string that indicates the version of the document. No convention is spe-
cified for the format, but best practices would include an automated revi-
sion number from a configuration control process.

description Optiona but recommended text description: what does this DAVE-ML
file represent?
reference A list of zero or more references with a document-unique ID (must begin

with apha character), author, title, date, and optional accession and URL
of the reference. Can include a description of the reference.

nodi fi cati onRe- An optional list of modifications with optional reference pointers, as well

cord as author information and descriptions for each modification record.
These modifications are referred to by individual function tables and/or
data points, using the AIAA modification letter convention. If more than
one document is associated with the modification, multiple sub-element
extraDocRefs may be used in place of the nodi fi cati onRecord 's
refID attribute.

Example 1. An exampleof afi | eHeader element

<l -- ————=—=—=—=—==—=—====== --> [
<l-- =Z====o=o=oo—-o--ooo———--—ooo FI LE HEADER ettt ettt
<l-- —————=———=————=—==== o>

<fil eHeader> O
<aut hor nane="Bruce Jackson" org="NASA Langl ey Research Center"

xns="@j ax" email ="e.b.jackson@asa. gov">
<address>M5 132 NASA, Hanmpton, VA 23681</address>
</ aut hor >

<fileCreationDate date="2003-03-18"/> O

<fil eVersi on>$Revi sion: 1.24 $</fileVersion> O
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<descri pti on>
Version 2.0 aero nodel for HL-20 lifting body, as described in
TM 107580. This aero nodel was used for HL-20 approach and
| andi ng studi es at NASA Langl ey Research Center during 1989-1995
and for a followon study at NASA Johnson Space Center in 1994
and NASA Ames Research Center in 2001. This DAVE-M version
created 2003 by Bruce Jackson to denonstrate DAVE- M.
</ descri ption>

<reference refl D="REFO1" O
aut hor ="Jackson, E. Bruce; Cruz, Christopher |I. & and Ragsdal e,
title="Real -Tine Sinulation Mdel of the HL-20 Lifting Body"
accessi on="NASA TM 107580"
) dat e="1992-07-01"
>

<reference refl D="REF02"
aut hor="Cl evel and, WIliam B. <nospam@mil . arc. nasa. gov>"
title="Possible Typo in HL20_aero.xnm"
accessi on="emi | "
dat e="2003- 08- 19"
/>

<nodi fi cati onRecord nodl D="A" refl D="REF02"> [
<aut hor nane="Bruce Jackson" org="NASA Langl ey Research Center"

xns="@j ax" emmil ="e.b.jackson@asa. gov">
<address>M5 132 NASA, Hampton, VA 23681</address>
</ aut hor >

<descri pti on>
Revi sion 1.24: Fixed typo in CLRUDO function description which
gave dependent signal nanme as "CLRUDL." Bill C eveland of NASA
Ames caught this in his xm 2ftp script. Al so nade use of 1.5b2
fileHeader fields and changed date formats to conply with
conventi on.

</ descri ption>

</ nodi fi cati onRecor d>

</fil eHeader >

Use of comments makes these big files more readable by humans.

Start of f i | eHeader element.

See the note regarding date format convention below.

In this example, the revision number is automatically inserted by CVS or RCS, an automated ver-
sioning system.

All documents referenced by notation throughout the file should be described here, in r ef er -
ence elements.

All modifications made to the contents of this file should be given here for easy reference in sep-
aratenodi fi cat i onRecor d elements.

O O Ooooo

The variable definition element

Thevari abl eDef element is used to define each constant, parameter, or variable used within or gen-
erated by the defined subsystem model. It contains attributes including the variable name (used for doc-
umentation), an XML-unique var | Didentifier (used for automatic code generation), the units of meas-
ure of the variable, and optional axis system, sign convention, aias, and symbol declarations. Optional
sub-elements include a written text description and a mathematical description, in MathML 2 content
markup, of the calculations needed to derive the variable from other variables or function table outputs.
An optional sub-element, i sQut put, serves to indicate an intermediate calculation that should be
brought out to the rest of the simulation. A final sub-element, uncert ai nty, captures the statistical
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properties of a (normally constant) parameter.

There must be a single var i abl eDef for each and every input, output or intermediate constant or
variable within the DAV Efunc model.

vari abl eDef + : name, varlD, units, [axisSystem sign, alias, synbol,
description? :
(description character data)
cal cul ati on? :
math (defined in MathM.2. 0 DTD)
i sQutput? :
uncertainty? : effect
(normal PDF : nunfigmas | unifornPDF : symetry )

vari abl eDef attributes:

name A UNICODE name for the variable (may be same asthevar | D).

varl D An XML-legal name that is unique within the file.

units The units-of-measure for the signal.

axi sSystem An optional indicator of the axis system (body, inertial, etc.) in which the

signal is measured. See Conventions below for best recommended prac-
tice for nomenclature.

sign An optional indicator of which direction is considered positive (+RWD,
+UP, etc.). See the section on Conventions below, for best recommended
practice for abbreviations.

synbol A UNICODE Greek symbol for the signal [to be superseded with more
formal MathML or TeX element in alater release].

i nitialVal ue An optional initial value for the parameter. This is normally specified for
constant parameters only.

vari abl eDef sub-elements:

description An optional text description of the variable.

cal cul ation An optional container for the MathML content markup that describes how
this variable is calculated from other variables or function table outputs.
This element contains a single mat h element which is defined in the Math-
ML 2 markup language [http://www.w3.org/Math].

i sQut put This optional element, if present, identifies this variable needs to be passed
as an output. How thisis accomplished is up to the implementer. Unless spe-
cified by this element, a variable is considered an output only if it isthe res-
ult of a calculation or function AND is not used elsewhere in this DAVE-
f unc model.

uncertainty This optional element, if present, describes the uncertainty of this parameter.
See the section on Statistics below for more information about this element.
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Note that the uncert ai nty sub-element makes sense only for constant
parameters (e.g., those with no cal cul ati on element but with ani ni -
ti al Val ue specified.

Example 2. Two examples of var i abl eDef elementsdefining input signals

<l -- =Z===ooommmmoooomm—m= Ll >
<l-- Input variables -->
<l --. === =—-o==== - >

<vari abl eDef nane="Mach" [ var| D="XMACH'O units="" synbol ="M >

</

<description> O

Mach nunber (di nensionl ess)
</ descri ption>
vari abl eDef >

<vari abl eDef name="dbfll" varl| D="DBFLL" units="deg"O sign="ted"[O

</

o o o o od

In thi
atabl

symbol =" &#x3B4; bf I | " 0>
<descri pti on>
Lower left body flap deflection, deg, +TED (so deflections are
al ways zero or positive).
</ descri ption>
vari abl eDef >

The nane attribute is intended for humans to read, perhaps as the signal name in an automated
wiring diagram.

Thevar | Dattribute isintended for the processing application to read. This must be an XML-val-
id identifier and must be unique within this model.

The descri pti on element may be used in an automated data dictionary entry associated with
the name attribute.

The optional uni t s attribute describes the units of measure of the variable. See the section on
Conventions below for arecommended list of units-of-measure abbreviations.

The optional si gn attribute describes the sign convention that applies to this variable. In this
case, the lower-left body-flap is positive with trailing-edge-down deflection. See the section on
Conventions below for arecommended list of sign abbreviations.

The optional synbol attribute allows a UNICODE character string that might be used for this
variablein asymbols|listing.

s example, two input variables are defined: XMACH and DBFLL. These two variables are inputs to
elookup function shown in example 8 below.

Example 3. A simplelocal variable

<l-. ==========m======= oo >
<'--  Local variables -->
<l -- ================== - - >
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<l-- PRELI M NARY BUI LDUP EQUATI ONS - ->
<l-- LOWNER LEFT BODY FLAP CONTRI BUTI ONS -->

<I-- t abl e out put signal -->
<vari abl eDef nane="C dbfll _0" varl| D="CRBFLLO" units="">
<descri pti on>
Qut put of CRBFLLO function; rolling nonent contribution of
| ower left body flap deflection due to al pha™0 (const ant
term.
</ descri pti on>
</ vari abl eDef >

This example defines CRBFLLOwhich is the "independent variable" output from the table lookup func-
tion shown in example 8 below.

Example 4. A more complete exampleusingacal cul at i on element

<I-- | ower left body flap Iift buildup -->
<vari abl eDef nane="CLdbfl|" varl D="CLBFLL" units="">
<descri pti on>
Lift contribution of |ower left body flap deflection
CLdbfll = CLdbfll_0O + al pha*(CLdbfll_1 + al pha*(CLdbfl| _2
+ al pha*CLdbfI1_3)) O
</ descri ption>
<cal culation> [
<mat h>
<apply> 0O
<pl us/ >
<ci >CLBFLLO</ ci >
<appl y>
<tinmes/>
<ci >ALP</ ci >
<appl y>
<pl us/ >
<ci >CLBFLL1</ci >
<appl y>
<times/>
<ci >ALP</ ci >
<appl y>
<pl us/ >
<ci >CLBFLL2</ ci >
<apply> 0O
<tinmes/>
<ci >ALP</ ci >
<ci >CLBFLL3</ ci >
</ apply> <!-- a*c3 --> 0
</ apply> <!-- (c2 a*c3) -->
</ apply> <!-- a*(c2 a*c3) -->
</ apply> <!-- (cl + a*(c2 a*c3)) -->
</ apply> <!-- a*(cl + a*(c2 a*c3)) -->
</apply> <!-- ¢c0 + a*(cl + a*(c2 a*c3)) -->
</ mat h>
</ cal cul ati on>
</ vari abl eDef >

++ 4+ + +
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O This FORTRANiIsh equation is simply for human readers and is not parsed by the processing ap-
plication.

0 Acal cul ati on element aways embedsaMATHML-2 mat h element.

0 Each appl y tag pair surrounds a math operation (in this example, a pl us) operator) and the ar-
guments to that operation (in this case, a variable CLBFLL defined elsewhere is added to the res-
ults of the nested appl y operation).

O  Inner-most apply multiplies variables ALP and CLBFLL3.

0  The comments here are useful for humans to understand how the equation is being built up; the
processing application doesn't use these comments.

Here thelocal variable CLBFLL is defined as a calculated quantity, based on several other input or local
variables (not shown). Note the descri pti on element is used to describe the equation, in FOR-
TRANIsh human-readable text. The cal cul at i on element describes this same equation in MathML
2 content markup syntax; this portion should be used by parsing applications to create either source
code, documentation, or run-time calculation structures.

Example 5. An output variable based on another cal cul ati on element

<! - - e ——t—————> ]
<l-- CQutput variables -->
<l--. =====m==o===mm==m=mom=== - - >

<vari abl eDef nanme="CL" var|D="CL" units="" sign="up" synbol ="CL">
<descri pti on>
Coefficient of lift
CL = CLO + CLBFUL + CLBFUR + CLBFLL + CLBFLR +
CLWFL + CLWR + CLRUD + CLGE + CLLG
</ descri ption>
<cal cul ati on>
<mat h>
<apply> 0O
<pl us/ >
<ci >CLO</ci >
<ci >CLBFUL</ ci >
<ci >CLBFUR</ ci >
<ci >CLBFLL</ci >
<ci >CLBFLR</ ci >
<ci >CLWFL</ ci >
<ci >CLWFR</ ci >
<ci >CLRUD</ ci >
<ci >CLGE</ ci >
<ci >CLLG/ ci >
</ appl y>
</ mat h>
</ cal cul ati on>
<isQutput/> 0O
</vari abl eDef >

0 Here<appl y> simply sumsthe value of these variables, referenced by their var | Ds.
O Thei sQut put element signifies to the processing application that this variable should be made
visible to models external to this DAV Efunc.

This is an example of how an output variable (CL) might be defined from previously calculated local
variables (in this case, CLO, CLBFL, etc.).
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The breakpoint set definition element
The breakpoint set definition element, br eakpoi nt Def , is used to define a list of comma-separate
values that define the coordinate values along one axis of a gridded linear function value table. It con-
tains a mandatory bpl D, afile-unique XML identifier attribute, an optional nane and units-of-measure

attributes, an optional text descri pti on element and the comma-separated list of floating-point val-
uesinthebpVal s element. Thislist must be monotonically increasing in value.

breakpoi nt Def* : bpl D, [nane, units]
description? :
bpval s :
(character data of conma-separated breakpoints)

br eakpoi nt Def attributes:

bpl D An XML-legal name that is unique within the file.
nane A UNICODE name for the set (may be same asbpl D).

units The units-of-measure for the breakpoint values. See the section on Conventions below.

br eakpoi nt Def sub-elements:

description An optional text description of the breakpoint set.

bpVval s A comma-separated, monotonically-increasing list of floating-point values.

Example 6. Two examples of br eakpoi nt Def elements

<l-- —————————————————=—=—== -->
<l --. ==============-==—==—=—====== BREAKPO NT SETS —=—=—=—=—=—=—=—==—=—=—=—=—=—=—========= -->
<l-- ————=—=————————=—=—=—=—==== _->

<br eakpoi nt Def nane="Mach" bpl D="XMACHL PTS" units=""> 0O
<descri pti on>
Mach nunber breakpoints for all aero data tables
</ descri ption>
<bpVal s>
0.3, 0.6, 0.8, 0.9, 0.95, 1.1, 1.2, 1.6, 2.0, 2.5, 3.0, 3.5, 4.0 O
</ bpVval s>
</ br eakpoi nt Def >

<br eakpoi nt Def nane="Lower body flap" bpl D="DBFL_PTS" units="deg">
<descri pti on>Lower body flap defl ections breakpoints for tables</description>
<bpVal s>0., 15., 30., 45., 60.</bpVal s>

</ br eakpoi nt Def >
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O This breakpoi nt Def element describes a Mach breakpoint set uniquely identified as
XMACH1_PTS with no associated units of measure.

O  The breakpoint values are given as a comma-separated list and must be in monotonically increas-
ing order.

Two breakpoint sets are defined which are used in the f unct i on element given below (example 8).
Breakpoint sets XMACHL_PTS and DBFL_PTS contain values for Mach and lower body flap deflec-
tion, respectively, which are used to look up function values in severa gridded function tables; one ex-
ampleis given below in example 7.

The gridded table definition element

The gri ddedTabl eDef element defines a multi-dimensional table of values corresponding with the
value of an arbitrary function at the intersection of a set of specified independent inputs. The coordin-
ates along each dimension are defined in separate br eakpoi nt Def elements that are referenced with-
in this element by bpRef s, one for each dimension.

The data contained within the data table definition are a comma-separated set of floating-point values.
This list of values represents a multidimensional array whose size is inferred from the length of each
breakpoint vector. For example, a two-dimensional table that is a function of an eight-element Mach
breakpoint set and a ten-element angle-of-attack breakpoint set is expected to contain 80 comma-sep-
arated values.

By convention, the br eakpoi nt Ref s arelisted in order such that the last breakpoint set varies most
rapidly in the associated data table listing.

Anoptional uncert ai nt y element may be provided that represents the statistical variation in the val-
ues presented. See the section on Statistics below for more information about this element.

gri ddedTabl eDef* : [gtID, nane, units]
description? :
(description character data)
provenance? :
author : nanme, org, [xns, email]
address? :
(address character data)
functionCreationbDate :
(date in YYYY-MW DD fornat, character data)
document Ref * : docl D
nodi fi cati onRef* : nodl D
br eakpoi nt Refs :
bpRef+ : bpl D
uncertainty? : effect
(normal PDF : nunfigmas | unifornPDF : symetry )
dat aTabl e
(character data)

gri ddedTabl eDef attributes:

gtID An XML-legal name that is unique within the file.
name A UNICODE name for the table (may be sameasgt | D).

units The units-of-measure for the table's output signal. See the section on Conventions below.
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gri ddedTabl eDef sub-elements:

description The optional description element allows the author to describe the data
contained within thisgr i ddedTabl e.

provenance The optional provenance element allows the author to describe the source
and history of the datawithin thisgr i ddedTabl e.

br eakpoi nt Ref s The mandatory br eakpoi nt Ref s element contains separate bpRef
elements, each pointing to a separately-defined br eakpoi nt Def . Thus,
the independent coordinates associated with this function table are
defined elsewhere and only areference is given here. The order of appear-
ance of the bpRef sisimportant; see the text above.

uncertainty This optional element, if present, describes the uncertainty of this para
meter. See the section on Statistics below for more information about this
element.

dat aTabl e The numeric values of the function at the function vertices specified by

the breakpoint sets are contained within this element, in a single comma-
separated list. Parsing this list and storing it in the appropriate array rep-
resentation is up to the implementor. By convention, the last breakpoint
value increases most rapidly.

Example7. An exampleof agri ddedTabl eDef element

<| - - oo ) |:|
<l-- Lower Body Flap Tables (definitions) -->
<! - - s S

<gri ddedTabl eDef nanme="CLBFLO" gt|D="CLBFLO table"> O
<description> [
Lower body flap contribution to Iift coefficient,
pol ynomi al constant term
</ descri ption>
<pr ovenance> [l
<aut hor name="Bruce Jackson" org="NASA Langl ey Research Center" xns="@jax"/>
<functionCreationDate date="2003-01-31"/>
<docunent Ref docl D="REF01"/ >
</ provenance>
<br eakpoi nt Ref s> O
<bpRef bpl D="DBFL_PTS"/ >
<bpRef bpl D=" XMACHL_PTS"/ >
</ br eakpoi nt Ref s>

<dat aTabl e> <!-- |l ast breakpoint changes nost rapidly --> O

<!-- CLBFLO PO NTS -->

<!-- DBFL = 0.0 -->
0. 00000E+00 , 0. 00000E+00 , 0.00000E+00 , 0.00000E+00 , 0.00000E+00 |,
0. 00000E+00 , 0. 00000E+00 , 0.00000E+00 , 0.00000E+00 , 0.00000E+00 |,
0. 00000E+00 , 0. 00000E+00 , 0.00000E+00 |,

<l-- DBFL = 15.0 --> [

-0.86429E-02 ,-0.10256E-01 ,-0.11189E-01 ,-0.12121E-01 ,-0. 13520E-01 ,

-0.86299E-02 ,-0.53679E-02 , 0.76757E-02 , 0.11300E-01 , 0.62992E-02 ,
0.51902E-02 , 0.38813E-02 , 0.37366E-02 ,

<l-- DBFL = 30.0 -->
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0. 22251E-01 , 0. 26405E-01 0. 28805E- 01 0. 31206E-01 . 34806E- 01
0. 31321E-01 , 0.28996E-01 0. 19698E- 01 0. 18808E- 01 . 12755E- 01
0. 10804E-01 , 0.98493E-02 0. 83719E- 02

<l-- DBFL = 45.0 -->

0.29416E-01 , 0.34907E-01 0. 38080E- 01 0. 41254E- 01 . 46014E- 01
0.42215E-01 , 0.39681E-01 0. 29547E- 01 0. 28211E-01 . 19132E-01
0. 16206E-01 , 0.14774E-01 0. 12558E- 01

<l-- DBFL = 60.0 -->

0.63779E-01 , 0. 75685E-01 0. 82566E- 01 0. 89446E- 01 . 99767E- 01
0. 85587E-01 , 0.76127E-01 0. 38301E-01 0. 36569E- 01 . 24800E- 01
0. 21007E-01 0. 19151E-01 , 0.16278E-01

o O oo

O

O

</ dat aTabi e>

</ gri ddedTabl eDef >

Comments are agood idea for human readers

nane is used for documentation purposes; gt | D is intended for automatic wiring (autocode)
tools.

Descriptions are a good idea whenever possible - Here we explain the contents of the function rep-
resented by the data points.

pr ovenance isthe story of the origin of the data.

These bpRef sarein the same order as the table is wrapped (see text above) and must be reflected
in the referencing function in the same order. In this example, the referencing function must list
the i ndependent Var Ref s such that the signal that represents delta body flap (DBFL) must
precede the reference to the signal that represents Mach number (XMACH).

The points listed within the dat aTabl e element are given as if the last bpRef varies most rap-
idly. See the discussion above.

Embedded comments are a good idea.

This non-linear function table is used by a subsequent f uncti on in example 8 to specify an output
value based on two inputs values - body flap deflection and Mach number. This table is defined outside
of af unct i on element because this particular function table is used by two functions - one for the | eft
lower body flap and one for the right lower body flap; thus, their actual independent (input) variable
values might be different at.

The ungridded table definition element

The ungri ddedTabl eDef element defines a set of non-orthogonal data points, along with their in-
dependent values (coordinates), corresponding with the dependent value of an arbitrary function.

An optional uncert ai nt y element may be provided that represents the statistical variation in the val-
ues presented. See the section on Statistics below for more information about this element.

ungri ddedTabl eDef *
description? :
(description character data)
provenance? :
aut hor name,
address? :
(address character data)
functionCreationbDate :
(date in YYYY-MW DD fornat,
document Ref * docl D

[utl D, nane, units]

org, [xns, enail]

character data)

nodi fi cati onRef * nodl D
uncertainty? : effect
(normal PDF : nunfigmas | unifornPDF @ symetry )

dat aTabl e+ :
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ungri ddedTabl eDef attributes:

utl D A mandatory XML-legal name that is unique within the file
nane An optional UNICODE name for the table (may be sameasgt | D.

units Optional units-of-measure for the table's output signal.

ungri ddedTabl eDef sub-elements:

description The optional description element allows the author to describe the data con-
tained within thisungr i ddedTabl e.

provenance The optional provenance element allows the author to describe the source
and history of the datawithin thisungr i ddedTabl e.

uncertainty This optional element, if present, describes the uncertainty of this parameter.
See the section on Statistics below for more information about this element.

dat aPoi nt One or more sets of coordinate and output numeric values of the function at
various locations within it's input space. This element includes one coordin-
ate for each function input variable. Parsing this information into a usable
interpolative function is up to the implementor. By convention, the coordin-
ates are listed in the same order that they appear in the using function.

The function definition element

Thef uncti on element connects breakpoint sets (for gridded tables), independent variables, and data
tables to their respective output variable.

function* : nane
description?
provenance? :
aut hor : name, org, [xns, email]
addr ess?

(address character data)
functionCreationbDate :
extrabocRef* : docl D
nodi fi cati onRef* : nodl D

El THER

i ndependent VarPts+ : varl D, [nane, units, sign, extrapolate]
(i nput val ues as character data)

dependent VarPts : varl D, [nanme, units, sign]
(out put val ues as character data)

OR

i ndependent VarRef+ : varlD, [mn, max, extrapol ate]
dependent Var Ref : varlD
functionDefn : [nane]

CHO CE OF

{
CHO CE OF
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gri ddedTabl eRef : gtID

gri ddedTabl eDef : [ nane]

}
R

{

br eakpoi nt Ref s
bpRef+ : bpl D
confi denceBound? : val ue
dat aTabl e
(gridded data table as character data)

CHO CE OF

ungri ddedTabl eRef : utlID

ungri ddedTabl eDef : [ nane]

f unct i on attributes;

confi denceBound? : val ue
dat aPoi nt +
(coordi nat e/ val ue sets as character data)

nam A UNICODE name for the function.

e

f uncti on sub-dements:

description

provenance

i ndependent Var Pt s

dependent Var Pt s

i ndependent Var Ref

The optional description element allows the author to describe the data
contained within thisf unct i on.

The optional provenance element allows the author to describe the source
and history of the datawithinthisf uncti on.

If the author chooses, [hejshe] can express a linearly-interpolated func-
tions by specifying the independent (breakpoint) values sets as one or
more i ndependent Var Pt s which are comma-separated, monotonic-
ally increasing floating-point coordinate values corresponding to the de-
pendent Var Pt s given next. In the case of multiple dimensions, more
than onei ndependent Var Pt s must be specified, one for each dimen-
sion. The mandatory var | D attribute is used to connect each i nde-
pendent Var Pt s with an input variable.

This element goes along with the previous element to specify a function
table. Only one dependent Var Pt s may be specified. If the function is
multidimensional, the convention is the last breakpoint dimension
changes most rapidly in this comma-separated list of floating-point output
values. The mandatory var | D attribute is used to connect this table's out-
put to an output variable.

One or more of these elements refer to separately-defined vari -
abl eDef s. For multidimensional tables, the order of specification isim-
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portant and must match the order in which breakpoints are specified or
the order of coordinates in ungridded table coordinate/value sets.

dependent Var Ref One dependent Var Ref must be specified to connect the output of this
function to aparticular var i abl eDef .

functionDefn This element identifies either a separately-specified data table definition
or specifies a private table, either gridded or ungridded.

gri ddedTabl eRef If not defining a simple function table, the author may use this element to
point to a separately-specified gr i ddedTabl eDef element.

gri ddedTabl e As an adternative to reutilization of a previoudy defined table, this ele-
ment may be used to define a private output gridded table. See the
writeup on gr i ddedTabl eDef for more information. [Deprecated: use
of this element is discouraged and will not be supported in future DAVE-
ML versions. Useagri ddedTabl eDef instead.]

ungri ddedTabl eRef If not using a simple function table, the author may use this element to
point to separately-specified ungr i ddedTabl eDef element.

ungri ddedTabl e As an dternative to reuse of a previously defined table, this element may
be used to define a private output ungridded table. See the writeup on
ungri ddedTabl eDef for more information. [Deprecated: use of this
element is discouraged and will not be supported in future DAVE-ML
versions. Useangr i ddedTabl eDef instead.]

Example 8. An example of a function which refers to a previousy defined
gri ddedTabl eDef

<! - - e ———(———— > ]
<l-- Lower left body flap functions -->
<! - S mmm—m—mmmmmms L D>

<function nane="CLBFLLO" >
<descri pti on>
Lower left body flap | ookup function for lift, polynom al constant term
</ descri ption>
<i ndependent Var Ref var| D="DBFLL" min="0.0" nmax="60." extrapolate="neither"/> [
<i ndependent Var Ref var| D="XMACH' ni n="0.3" nax="4.0" extrapol ate="neither"/>
<dependent Var Ref var| D="CLBFLLO"/> O
<functi onDef n nane="CLBFLO_fn">
<gri ddedTabl eRef gt|D="CLBFLO table"/> 0O
</ functi onDef n>
</ function>

O The independent variables must be given in the order of least-rapidly-changing to most-rap-
idly-changing values in the function table. The processing application needs to pay attention to the
ext rapol at e attribute, which details how to treat a variable whose value exceeds the stated
limits on input.

O  The dependent variable (XML name CLBFLLO) is the output variable for this function. CLBFLLO
must have been declared previously with avar i abl eDef element.

O Thisisareferenceto the previously declared gr i ddedTabl eDef .
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This example ties the input variables DBFLL and XMACH into output variable CLBFLLO through a
function called CLBFLO f n, which is represented by the linear interpolation of the gridded table
defined by the CLBFLO_t abl e gri ddedTabl eDef (see example 7 above).

Example9. A f unct i on that hasan internal table

<! - - e —t—t—————> ]
<!-- Rudder functions -->
<l-- =Z==m=moooommmmmmms o>
<l-- The rudder functions are only used once, so their table

definitions are internal

--> [

<functi on name="CLRUDO" >
<descri pti on>
contribution to |ift coefficient,

Rudder
pol ynomi al

</ descri ption>
<provenance> [

<aut hor

nane="Bruce Jackson" org="NASA Langl ey Research Center" xns="@)j ax"/>

to the function definition.

nmultiplier for constant term

<functionCreati onDat e date="2003-01-31"/>
<docunent Ref docl D="REF01"/ >
</ provenance>
<i ndependent Var Ref var| D="abs_rud"

<dependent Var Ref var| D="CLRUDO"/ >

<functi onDef n name="CLRUDO fn">

<gri ddedTabl eDef nanme="CLRUDO table"> O

<br eakpoi nt Ref s>
<bpRef bpl D="DRUD_PTS"/ >

<bpRef bpl D=" XMACHL_PTS"/ >

</ br eakpoi nt Ref s>

m n="0. 0"

_ max="15." extrapol ate="neither"/>
<i ndependent Var Ref var | D="XMACH' ni n="0.3" nax="4.0" extrapol ate="neither"/>

<dat aTabl e> <!-- |l ast breakpoint changes nost rapidly -->

<!-- CLRUDO PO NTS -->

<l-- RUD = 0.0 -->
0. 00000E+00 , 0. 00000E+00 , 0. 00000E+00 , 0. 00000E+00 , 0. 0000OE+00
0. 00000E+00 , 0. 00000E+00 , 0. 00000E+00 , 0.00000E+00 , 0. 0000OE+00
0. 00000E+00 , 0. 00000E+00 , 0. 00000E+00 |,

</-- RUD= 15.0 -->

-0.13646E-01 , 0.26486E-01 , 0.16977E-01 ,-0.16891E-01 , 0.10682E-01
0. 75071E-02 , 0.53891E-02 ,-0.30802E-02 ,-0.59013E-02 ,-0.95733E-02
0. 0O0O000E+00 , 0. 00000E+00 , 0.00000E+00 |,

</l-- RUD= 30.0 -->

-0.12709E-02 , 0.52971E-01 , 0.33953E-01 ,-0.33782E-01 , 0.21364E-01
0. 15014E-01 , 0.10778E-01 ,-0.61604E-02 ,-0.11803E-01 ,-0.19147E-01
0. 00000E+00 , 0. 0000OE+00 , 0. 00000E+00

</ dat aTabl e>
</ gri ddedTabl e>
</ functi onDef n>

</ function>

O  Thiscomment helps humans understand the reason for an embedded table.
0 Theprovenance element isrequired by the AIAA standard.
O  Thisexample has an embedded gridded table.
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In this example, the function CLRUDO returns, in the variable CLRUDO, the value of function CL-

RUDO_f n represented by gridded table CLRUDO_t abl e. Theinputs to the function areabs_r ud and
XMACH which are used to normalize breakpoint sets DRUD_PTS and XMACH1_ PTS respectively. The
input variables are limited between 0.0 to 15.0 and 0.3 to 4.0, respectively.

Example 10. A simple one-dimensional f uncti on

<function name="CL">
<i ndependent Var Pt s var| D="al pdeg"> O
-4.0, 0., 4.0, 8.0, 12.0, 16.0
</ i ndependent Var Pt s>
<dependent Var Pts varl D="cl ">
0.0, 0.2, 0.4, 0.8, 1.0, 1.
</ dependent Var Pt s>
</ function>

g
2

O  Breakpointsin angle-of-attack are listed here.
O Vauesof cl aregiven, corresponding to the angle-of-attack breakpoints given previoudly.

The checkData element

The checkDat a element contains an input/output vector pair (and optionally a dump of internal val-
ues) for the encoded model to assist in verification and debugging of the implementation.

checkDat a :
staticShot* : name [reflD
checkl nputs :
signal *
si gnal Nane
[ si gnal Units]
si gnal Val ue
[ internal Val ues :
signal * :
signal I D
si gnal Val ue ]
checkQut puts :
si gnal *
si gnal Nane
[signal Units]
si gnal Val ue
t ol

checkDat a sub-edlements:

st ati cShot One or more check case data sets
checkl nput s A vector of input variables & values
i nt ernal Val ues A vector of internal signal values [optional]
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checkCQut put s A vector of output variables, including values & required matching toler-
ances

Example 11. An example of a checkcase data set for a ssmple model

<checkDat a>
<stati cShot nane="Noni nal" refl D="NOTELl"> [
<checkl nputs> [
<signal> 0O
<si gnal Nane>True_Ai rspeed_f_p_s</si gnal Nane>
<si gnal Uni t s>ft/sec</signal Uni ts>
<si gnal Val ue> 300. 000</ si gnal Val ue>
</ si gnal >
<si gnal >
<si gnal Nane>Angl e_of Attack_deg</si gnal Nane>
<si gnal Uni t s>deg</ si gnal Uni t s>
<si gnal Val ue> 5. 000</ si gnal Val ue>
</ signal >
<si gnal >
<si gnal Nane>s_Body_Pitch_Rate_rad_p_s</si gnal Nanme>
<si gnal Uni t s>rad/ sec</ si gnal Uni t s>
<si gnal Val ue> 0. 000</ si gnal Val ue>
</ si gnal >
<si gnal >
<si gnal Name>del t a el evat or </ si gnal Nanme>
<si gnal Uni t s>deg</ si gnal Uni t s>
<si gnal Val ue> 0. 000</ si gnal Val ue>
</ signal >
<si gnal >
<si gnal Nane>Xcg</ si gnal Nane>
<si gnal Uni t s>fract </ si gnal Uni t s>
<si gnal Val ue> 0. 250</ si gnal Val ue>
</ si gnal >
</ checkl nput s>
<checkCQut put s> [
<signal> 0O
<si gnal Name>CX</ si gnal Name>
<si gnal Val ue>- 0. 00400000000000</ si gnal Val ue>
<t ol >0. 000001</t ol >
</ signal >
<si gnal >
<si gnal Nane>Cz</ si gnal Nanme>
<si gnal Val ue>- 0. 41600000000000</ si gnal Val ue>
<t ol >0. 000001</tol >
</ si gnal >
<si gnal >
<si gnal Name>CLM</ si gnal Nanme>
<si gnal Val ue>- 0. 04660000000000</ si gnal Val ue>
<t ol >0. 000001</t ol >
</ signal >
</ checkQut put s>
</ stati cShot >
<staticShot nanme="Positive pitch rate"> [
<checkl nput s>

(simlar input and output signal information omtted)

</checkCUtputs>
</ staticShot >
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<staticShot nane="Positive el evator">
<checkl nput s>

(simlar input and output signal information omtted)

</checkCUtputs>
</ st ati cShot >
</ checkDat a>

Thisfirst check case refers to a note given in the file header; this is useful to document the source
of the check case values.

The checklnputs element defines the input variable values, by variable name, as well as units (so
they can be verified).

Multiple variable values are given, constituting the input "vector."

The checkOutputs element defines output variable values corresponding to the input vector.

Note the included tolerance value, within which the output values must match the checkcase data
values.

Multiple check cases may be specified; this one differs from the previous checkcase due to an in-
crease in the pitching rate input.

O OoOono O O

Example 12. A second checkData example with internalValues specified

<checkDat a>
<stati cShot name="Skewed i nputs">
<checkl nput s>
<si gnal >
<si gnal Nane>True_Ai rspeed_f_p_s</si gnal Nane>
<si gnal Uni t s>ft/sec</si gnal Uni t s>\
<si gnal Val ue> 300. 000</ si gnal Val ue>
</ signal >
<si gnal >
<si gnal Nane>Angl e_of Attack_deg</si gnal Nane>
<si gnal Uni t s>deg</ si gnal Uni t s>
<si gnal Val ue> 16. 200</ si gnal Val ue>
</ signal >
<si gnal >
<si gnal Nane>s_Body_ Pitch_Rate_rad_p_s</si gnal Nanme>
<si gnal Uni t s>rad/ sec</ si gnal Unit s>
<si gnal Val ue> -0.760</si gnal Val ue>
</ si gnal >
<si gnal >
<si gnal Nane>del t a el evat or </ si gnal Nane>
<si gnal Uni t s>deg</ si gnal Uni t s>
<si gnal Val ue> 4.567</ si gnal Val ue>
</ si gnal >
<si gnal >
<si gnal Nane>Xcg</ si gnal Nane>
<si gnal Uni t s>fract </ si gnal Uni t s>
<si gnal Val ue> 0. 123</si gnal Val ue>
</ si gnal >
</ checkl nput s>
<i nternal Val ues> [0
<si gnal >
<si gnal | D>vt </ si gnal | D>
<si gnal Val ue>300. 0</ si gnal Val ue>
</ signal >
<si gnal >
<si gnal | D>al pha</ si gnhal | D>
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<si gnal Val ue>16. 2</ si gnal Val ue>
</signal >
<si gnal >

<si gnal | D>g</ si gnal | D>

<si gnal Val ue>- 0. 76</ si gnal Val ue>
</ si gnal >

(simlar internal values onitted)

</i nt er nal Val ues>
<checkQut put s>
<si gnal >
<si gnal Nane>CX</ si gnal Nane>
<si gnal Val ue> 0. 04794994533333</ si gnhal Val ue>
<t ol >0. 000001</t ol >
</ signal >
<si gnal >
<si gnal Nane>CZz</ si gnal Nanme>
<si gnal Val ue>- 0. 72934852554344</ si gnal Val ue>
<t ol >0. 000001</tol >
</ si gnal >
<si gnal >
<si gnal Name>CLM</ si gnal Nanme>
<si gnal Val ue>- 0. 10638585796503</ si gnhal Val ue>
<t ol >0. 000001</t ol >
</ signal >
</ checkQut put s>
</ staticShot >
</ checkDat a>

O A dump of all model-defined variable values is included in this example to aide in debugging the
implementation by the recipient.

Statistical information encoding

Statistical measures of variation of certain parameters and functions can be embedded in a DAVE-ML
model. This information is captured in auncer t ai nty element, which can be referenced by vari -
abl eDef , gri ddedTabl eDef andungri ddedTabl eDef elements.

Uncertainty in the value of a parameter or function is given in one of two ways, depending on the ap-
propriate probability distribution function (PDF): as a Gaussian or normal distribution (bell curve) or as
auniform (evenly spread) distribution. One of these distributions is selected by including either anor -
mal PDF or auni f or mPDF element withintheuncert ai nt y element

Each of these distribution description elements contain additional information, as described below.

uncertainty : effect=["additive'|'nmultiplicative'|'percentage'|'absolute']

El THER
normal PDF : nuntigmas=['1", "'2', "3, ...]
bounds :
OR
uni fornPDF : symmetric=['yes'|' no']
bounds [, bounds]
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uncert ai nty attributes:

ef f ect Indicates, by choice of four enumerated values, how the uncertainty is modeled: as an
additive, multiplicative, or percentage variation about the nominal value, or an specific
number (absolute).

uncert ai nty sub-elements:

nor mal PDF If present, the uncertainty in the parameter value has a probability distribution
that is Gaussian (bell-shaped). A single parameter representing the additive
(+/- some value), percentage (+/- some %) of variation from the nominal value
interms of 1, 2, 3, or more standard deviations (sigmas) is specified. Note here
multiplicative and absolute bounds don't make much sense.

uni f or mPDF If present, the uncertainty in the parameter or function value has a uniform
likelihood of taking on any value between symmetric or asymmetric boundar-
ies, which are specified in terms of additive (either +/-x or +x/-y), multiplicat-
ive, percentage, or absolute variations. The specified range of values must
bracket the nominal value. For this element, the bounds sub-element may
contain one or two values in which case the boundaries are symmetric or
asymmetric.

Uncertainty modeling examples

TBD

Additional DAVE-ML conventions

To facilitate the interpretation of DAV E-ML packages, the following conventions are proposed. Failure
to follow any of these should be noted prominently in the data files and any cover documentation.

Locus of action of moments

It is recommended that all force and moments be considered to act around a defined reference point,
given in aircraft coordinates. It is further recommended that all subsystem models (aerodynamic,
propulsive, alighting gear) provide total forces & moments about this reference point and leave the
transfer of moments to the center of mass to the equations of motion.

Decomposition of flight dynamic subsystems

It is recommended that a vehicle's flight dynamic reactions be modeled, at least at the highest level, as
aerodynamic, propulsive, and landing/arresting/launch gear models. This is common practice in most
aircraft simulation environments we've seen.

Date format in DAVE-ML

The recommended way of representing dates in DAVE-ML documentation, especially date attribute and
creation date elements, is numerically in the order YYYY-MM-DD. Thus, July 15, 2003 is given as
2003-07-15. Thisisto conform to 1SO-8601 regarding date and time formats.
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Common sign convention notation

The following list of sign convention notation is recommended for adoption. Note the sign convention
for most quantities is already fixed by the AIAA Recommended Practice [ AIAA92], so thisis actually
alist of abbreviations for typical sign conventions:

Common DAVE-ML sign convention notation

Acronym: +AFT

M eaning: Positive aft

Acronym: +ANR

M eaning: Positive aircraft nose right
Acronym: +ANU

Meaning: Positive aircraft nose up
Acronym: +CWFN

M eaning: Positive clockwise from north
Acronym: +DN

M eaning: Positive down

Acronym: +E

Meaning: Positive eastward
Acronym: +FWD

M eaning: Positive forward
Acronym: +LFT

Meaning: Positive |eft

Acronym: +N

Meaning: Positive northward
Acronym: +OUT

M eaning: Positive outward
Acronym: +POS

Meaning: Always positive
Acronym: +RCL

Meaning: Positive right of centerline
Acronym: +RT

M eaning: Positive right

Acronym: +RWD

M eaning: Positive right wing down
Acronym: +TED

Meaning: Positive trailing edge down
Acronym: +TEL

Meaning: Positive trailing edge left
Acronym: +THR

M eaning: Positive beyond threshold
Acronym: +UP

Meaning: Positive up

Lots more to identify
[FIXME: more conventions are lurking]
...like how to define units-of-measure notation

Planned major elements

Additional major elements will have to be defined to support the goal of rapid exchange of simulation
models, including
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» Vadidation check case definitions & data files

e Dynamic elements

Further information

Further information, background, the latest DAVEf unc. dt d and example models of some aircraft data
packages can be found at the DAVE-ML web site: ht-
tp://dcb.larc.nasa.gov/utilgfltsim/DAV E/index.html
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A. Element references and descriptions

A description of each element of DAVE-ML isgiven below.

Element list

addr ess - Street address or other contact information of an author

aut hor - Gives name and contact information for originating party of the associated data
bounds - Describes limits or standard deviations of statistical uncertainties
bpRef - Reference to abreakpoint list

bpVal s - String of comma-separated values of breakpoints

br eakpoi nt Def - Defines breakpoint sets to be used in model

br eakpoi nt Ref s - Reference to a breakpoint definition

cal cul ati on - Used to delimit aMathML v2 calculation

checkDat a - Gives verification data for encoded model.

checkl nput s - Listsinput values for check case

checkQut put s - Listsoutput values for check case

confi denceBound - Defines the confidence in afunction
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dat aPoi nt - Defines each point of an ungridded table

dat aTabl e - Givesaname to atable of function data

DAVEf unc - Root level element

dependent Var Pt s - Defines output breakpoint values

dependent Var Ref - Identifiesthe signal to be associated with the output of a function
descri pti on - Verbal description of an entity

document Ref - Reference to an external document

ext raDocRef - Allows multiple documents to be associated with a single modification event
fil eCreationDat e - Givesdate of creation of entity

fil eHeader - States source and purpose of file

fil eVer si on - Indicates the version of the document

funct i on - Defines afunction by combining independent variables, breakpoints, and tables.
functi onCreati onDat e - Date of creation of afunction table

funct i onDef n - Defines afunction by associating a table with other information

gri ddedTabl e - Definition of agridded table; associates breakpoint data with table data.
gri ddedTabl eDef - Defines an orthogonally-gridded table of data points

gri ddedTabl eRef - Referenceto agridded table definition

i ndependent Var Pt s - Simple definition of independent breakpoints

i ndependent Var Ref - References a predefined signal as an input to afunction

i nt er nal Val ues - An optional dump of internal model values for debugging checkcases.
i sQut put - Flag to identify non-obvious output signals from model

nodi fi cati onRecor d - To associate areference single letter with a modification event
nodi fi cati onRef - Reference to associated modification information

nor mal PDF - Defines anormal (Gaussian) probability density function

pr ovenance - Describes origin or history of the associated information

pr ovenanceRef - Referencesapreviously defined data provenance description.

r ef er ence - Describes an external document

si gnal - Documents an internal DAVE-ML signal (value, units, etc.)

si gnal | D- Givesthe XML-valid, model-unique identifier of avarDef

si gnal Nane - Givesthe external name of an input or output signal

si gnal Uni t s - Givesthe unit-of-measure of an input or output variable

si gnal Val ue - Givesthe value of a checkcase signal/variable

stati cShot - Used to check the validity of the model once instantiated by the receiving facility or
tool.

t ol - Specifies the tolerance of value matching for model verification

uncert ai nty - Describes statistical uncertainty bounds for a parameter or function table.
ungri ddedTabl e - Definition of an ungridded set of function data

ungri ddedTabl eDef - Definesatable of data, each with independent coordinates
ungr i ddedTabl eRef - Reference to an ungridded table

uni f or mPDF - Defines a uniform (constant) probability density function

vari abl eDef - Definessignalsused in DAVE-ML model

vari abl eRef - Referenceto avariable definition
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Name
address -- Street address or other contact information of an author

addr ess

Content model

addr ess :
( #PCDATA)

Attributes

NONE

Possible parents

aut hor

Allowable children

NONE
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Name

author -- Gives name and contact information for originating party of the associated data

aut hor

Content model

author : name, org, [xns], [email]
address?

Attributes

nane - the name of the author or last modifier of the associated element's data
or g - the author's organization

xns (optional) - the eXtensible Name Service identifier for the author

emai | (optional) - the e-mail address for the primary author

Description

author includes alternate means of identifying author using XNS or normal e-mail/address

Possible parents

fil eHeader
nodi fi cati onRecord
provenance

Allowable children

addr ess
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Name

bounds -- Describes limits or standard deviations of statistical uncertainties

bounds

Content model

bounds :
(gri ddedTabl eRef | ungriddedTabl eRef | griddedTabl eDef | ungri ddedTabl eDef | dataTe

Attributes

NONE

Description

This element contains some description of the statistical limits to the values the citing parameter ele-
ment might take on. This can be in the form of a scalar value, an] [un]griddedTableRef reference to an
existing table definition, or a private [un]griddedTableDef, or a private table. In the case of formal table
references or definitions, these tables define their own dependency, independent of the underlying ran-
dom variable (whose nominal value is probably specified in a parent table definition). In the more com-
mon instance, this element will either be a scalar constant value or a simple table, whose dimensions
must match the parent nominal function table and whose independent variables are identical to the nom-
inal table. It is also possible that this limit be determined by an independent variable.

Possible parents

nor mal PDF
uni f or mPDF

Allowable children

gri ddedTabl eRef
ungri ddedTabl eRef
gri ddedTabl eDef
ungri ddedTabl eDef
dat aTabl e

vari abl eDef

vari abl eRef
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Name

bpRef -- Reference to a breakpoint list

bpRef

Content model

bpRef : bplD
EMPTY

Attributes

bpl D- theinterna XML identifier for a breakpoint set definition

Description

The bpRef element provides references to breakpoint lists so breakpoints can be defined separately
from, and reused by, several datatables.

Possible parents

br eakpoi nt Ref s

Allowable children

NONE
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Name

bpVals-- String of comma-separated values of breakpoints
bpVval s

Content model

bpval s :
( #PCDATA)

Attributes

NONE

Description

bpValsis aset of breakpoints; that is, a set of independent variable values associated with one dimen-
sion of agridded table of data. An example would be the Mach or angle-of-attack values that define the
coordinates of each data point in atwo-dimensional coefficient valuetable.

Possible parents

br eakpoi nt Def

Allowable children

NONE
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Name

breakpointDef -- Defines breakpoint sets to be used in model

br eakpoi nt Def

Content model

breakpointDef : [nane], bplD, [units]
(description?, bpVals)

Attributes

nane (optional) - the name of the breakpoint set
bpl D- theinternal, document-unique XMLname for the breakpoint set
uni t s (optional) - the units of measure for the breakpoint set

Description

A breakpointDef is where gridded table breakpoints are given. Since these are separate from function
data, may be reused.

Possible parents

DAVEf unc

Allowable children

description
bpVval s
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Name
breakpointRefs -- Reference to a breakpoint definition

br eakpoi nt Ref s

Content model

br eakpoi nt Refs :
bpRef +

Attributes

NONE

Description

The breakpointRefs elements tie the independent variable names for the function to specific breakpoint
values defined earlier.

Possible parents

gri ddedTabl eDef
gri ddedTabl e

Allowable children

bpRef
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Name
caculation -- Used to delimit aMathML v2 calculation

cal cul ati on

Content model

calculation : xmns: mathnl 2
mat hm 2: mat h

Attributes

xm ns: mat hni 2

Description

Optional calculation element is MathML 2 content markup describing how the signal is cal cul ated.

Possible parents

var i abl eDef

Allowable children

mat hm 2: mat h
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Name

checkData -- Gives verification data for encoded model.

checkDat a

Content model

checkDat a :
(staticShot*)

Attributes

NONE

Description

This top-level element is the placeholder for verification data of various forms. It will include static
check cases, trim shots, and dynamic check case information.

Possible parents

DAVEf unc

Allowable children

st ati cShot
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Name

checklnputs -- Lists input values for check case

checkl nput s

Content model

checkl nputs :
si gnal +

Attributes

NONE

Description

Specifies the contents of the input vector for the given check case.

Possible parents

st ati cShot

Allowable children

si gnal
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Name

checkOutputs -- Lists output values for check case

checkQut put s

Content model

checkQut puts :
si gnal +

Attributes

NONE

Description

Specifies the contents of the output vector for the given check case.

Possible parents

st ati cShot

Allowable children

si gnal
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Name

confidenceBound -- Defines the confidence in a function

confi denceBound

Content model

confi denceBound : val ue
EMPTY

Attributes

val ue - percent confidence (like 95%) in the function

Description

The confidenceBound element is used to declare the confidence interval associated with the data table.
Thisis aplaceholder and will be removed in afuture version of DAVE-ML.

Possible parents

gri ddedTabl e
ungri ddedTabl e

Allowable children

NONE

Future plans for this element

Deprecated. Used only in deprecated [un]griddedTable elements. Use uncertainty element instead.
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Name

dataPoint -- Defines each point of an ungridded table

dat aPoi nt

Content model

dataPoint : [nodl D
( #PCDATA)

Attributes

nodl D (optional) - the internal XML identifier for a modification record

Description

The dataPoint element is used by ungridded tables to list the values of independent variables that are as-
sociated with each value of dependent variable. For example: <dataPoint> 0.1, -4.0, 0.2 <I- Mach, al-
pha, CL -> </dataPoint> <dataPoint> 0.1, 0.0, 0.6 <!- Mach, apha CL -> </dataPoint> Each data point
may have associated with it a modification tag to document the genesis of that particular point. No re-
quirement on ordering of independent variables isimplied. Since this is a ungridded table, the intepret-
ing application is required to handle what may be unsorted data.

Possible parents

ungri ddedTabl eDef
ungri ddedTabl e

Allowable children

NONE
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Name

dataTable -- Gives aname to atable of function data

dat aTabl e

Content model

dat aTabl e :
( #PCDATA)

Attributes

NONE

Description

The dataTable element is used by gridded tables where the indep. variable values are implied by break-
point sets. Thus, the data embedded between the dataT able element tags is expected to be sorted ASCII
values of the gridded table, wherein the last independent variable listed in the function header varies
most rapidly. Values are comma or whitespace separated values. A dataT able element can also be used
in an uncertainty element to provide duplicate uncertainty bound values.

Possible parents

gri ddedTabl eDef
gri ddedTabl e
bounds

Allowable children

NONE

45



Dynamic Aerospace V ehicle Exchange
Markup Language (DAVE-ML) Reference

Name

DAV Efunc -- Root level element

DAVEf unc

Content model

DAVEf unc :
(fil eHeader, vari abl eDef +, breakpoi nt Def*, gri ddedTabl eDef*, ungri ddedTabl eDef*, ft

Attributes

NONE

Description

Root element is DAV Efunc, composed of afile header element followed by 1 or more variable defini-
tions and 0 or more break point definitions, gridded or ungridded table definitions, and function ele-
ments.

Possible parents

NONE - ROOT ELEMENT

Allowable children

fil eHeader

var i abl eDef

br eakpoi nt Def

gri ddedTabl eDef
ungri ddedTabl eDef
function

checkDat a
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Name

dependentVarPts -- Defines output breakpoint values

dependent Var Pt s

Content model

dependentVarPts : varlD, [nane], [units], [sign]
( #PCDATA)

Attributes

var | D-the XML identifier of the output signal this table should drive
nane (optional) - the name of the function's dependent variable output signal
uni t s (optional) - the units of measure for the dependent variable

si gn (optional) - the sign convention for the dependent variable

Description

A dependentVarPts element is a simple of function values and contains a mandatory varlD as well as
optiona name, units, and sign convention attributes. Data points are arranged as single vector with last-
specified breakpoint values changing most frequently. Note that the number of dependent values must
equal the product of the number of independent values for this simple, gridded, redlization. This ele-
ment is used for simple functions that don't share breakpoint or table values with other functions.

Possible parents

function

Allowable children

NONE
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Name

dependentVarRef -- Identifies the signal to be associated with the output of afunction

dependent Var Ref

Content model

dependent VarRef : wvarlD
EMPTY

Attributes

var | D- theinternal XML identifier for the output signal

Description

A dependentV arRef ties the output of afunction to a signal name defined previously in a variable defin-
ition.

Possible parents

function

Allowable children

NONE
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Name

description -- Verbal description of an entity

description

Content model

description :
( #PCDATA)

Attributes

NONE

Description

optional description is free-form text describing something.

Possible parents

fil eHeader

var i abl eDef

br eakpoi nt Def

gri ddedTabl eDef
ungri ddedTabl eDef
function

ref erence

nodi fi cati onRecord

Allowable children

NONE
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Name

documentRef -- Reference to an external document

docunent Ref

Content model

docurment Ref : doclD
EMPTY
Attributes

docl D- theinternal XML identifier for of areference definition element

Possible parents

provenance

Allowable children

NONE
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Name

extraDocRef -- Allows multiple documents to be associated with a single modification event

ext r aDocRef

Content model

extraDocRef : reflD
EMPTY

Attributes

ref 1 D- If an extraDocRef is used, the refID attribute is required.

Description

A single modification event may have more than one documented reference. This element can be used
in place of the refID attribute in a modificationRecord to record more than one reflDs, pointing to the
referenced document.

Possible parents

nodi fi cati onRecord

Allowable children

NONE
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Name

fileCreationDate -- Gives date of creation of entity

fileCreationDate

Content model

fileCreationDate : date
EMPTY

Attributes

dat e - The date of thefile, in ISO 8601 (YYYY-MM-DD) format

Description

fileCreationDate is simply a string with a date in it. We follow I1SO 8601 and use dates like
"2004-01-02" to refer to January 2, 2004.

Possible parents

fil eHeader

Allowable children

NONE
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Name

fileHeader -- States source and purpose of file

fil eHeader

Content model

fileHeader : [nane]
(author, fileCreationDate, fileVersion?, description?, reference*, nodification

Attributes

nane (optional) - the name of thefile

Description

The header element requires an author, a creation date and a version indicator; optional content are de-
scription, references and mod records.

Possible parents

DAVEf unc

Allowable children

aut hor

fil eCreationDate
fileVersion
description
reference

nodi fi cati onRecord
provenance
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Name

fileVersion -- Indicates the version of the document

fileVersion

Content model

fileVersion :
(#PCDATA)

Attributes

NONE

Description

Thisisastring describing, in some arbitrary text, the version identifier for this function description.

Possible parents

fil eHeader

Allowable children

NONE
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Name

function -- Defines a function by combining independent variables, breakpoints, and tables.

function

Content model

function : nane
(description?,
(provenance? | provenanceRef ?)
(i ndependent Var Pt s+, dependent Var Pt s)

(i ndependent Var Ref +, dependent Var Ref, functi onDef n)

Attributes

namne - the name of thisfunction

Description

Each function has optional description, optional provenance, and either a simple input/output values or
references to more complete (possible multiple) input, output, and function data elements.

Possible parents

DAVEf unc

Allowable children

description
provenance

pr ovenanceRef

i ndependent Var Pt s
dependent Var Pt s

i ndependent Var Ref
dependent Var Ref
functionDefn
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Name

functionCreationDate -- Date of creation of a function table

functi onCreati onDat e

Content model

functionCreationDate : date
EMPTY

Attributes

dat e - the creation date of the function, in ISO 8601 (YYYY-MM-DD) format

Possible parents

provenance

Allowable children

NONE
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Name

functionDefn -- Defines a function by associating a table with other information

functi onDef n

Content model

functionDefn : [ nane]
(gri ddedTabl eRef | griddedTabl eDef | griddedTable | ungriddedTabl eRef | ungridd

Attributes

nane (optional) - the name of this function definition

Description

A functionDefn defines how function is represented in one of two possible ways: gridded (implies
breakpoints), or ungridded (with explicit independent values for each point).

Possible parents

function

Allowable children

gri ddedTabl eRef
gri ddedTabl eDef
gri ddedTabl e
ungri ddedTabl eRef
ungri ddedTabl eDef
ungri ddedTabl e
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Name

griddedTable -- Definition of a gridded table; associates breakpoint data with table data.
gri ddedTabl e

Content model

gri ddedTabl e : [ nane]
(breakpoi nt Refs, confi denceBound?, dataTabl e)

Attributes

nane (optional) - the name of the gridded table being defined

Possible parents

functi onDef n

Allowable children

br eakpoi nt Ref s
confi denceBound
dat aTabl e

Future plans for this element

Deprecated. Use griddedTableDef instead.
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Name

griddedTableDef -- Defines an orthogonally-gridded table of data points
gri ddedTabl eDef

Content model

gri ddedTabl eDef : [nane], [gtlD], [units]
(description?,
(provenance? | provenanceRef ?)
, breakpoi nt Refs, uncertalnty?, dataTable)

Attributes

nane (optional) - the name of the gridded table
gt | D (optional) - an internal, document-unique XMLname for the table
uni t s (optional) - units of measure for the table values

Description

A griddedTableDef contains points arranged in an orthogonal (but multi-dimensional) array, where the
independent variables are defined by separate breakpoint vectors. This table definition is specified sep-
arately from the actual function declaration and requires an XML identifier attribute so that it may be
used by multiple functions. The table data point values are specified as comma-separated values in
floating-point notation (0.93638E-06) in a single long sequence as if the table had been unraveled with
the last-specified dimension changing most rapidly. Line breaks are to be ignored. Comments may be

embedded in the table to promote [human] readability.

Possible parents

DAVEf unc
functi onDef n
bounds

Allowable children

description
provenance

pr ovenanceRef
br eakpoi nt Ref s
uncertainty
dat aTabl e
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Name
griddedTableRef -- Reference to a gridded table definition
gri ddedTabl eRef

Content model

gri ddedTabl eRef : gtID
EMPTY

Attributes

gt | D-theinterna XML identifier of a gridded table definition

Possible parents

functi onDef n
bounds

Allowable children

NONE
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Name

independentV arPts -- Simple definition of independent breakpoints

i ndependent Var Pt s

Content model

i ndependentVarPts : varlD, [nanme], [units], [sign], [extrapolate]
( #PCDATA)

Attributes

var | D-the XML id of theinput signal corresponding to this independent variable
nane (optional) - the name of the function's independent variable input signal

uni t s (optional) - the units of measure for the independent variable

si gn (optional) - the sign convention for the independent variable

extrapol at e (optional) - extrapolation flags for IV out-of-bounds

Description

An independentVarPts element is a simple list of breakpoints and contains a mandatory varlD identifier
as well as optional name, units, and sign convention attributes. An optional extrapolate attribute de-
scribes how to extrapolate the output value when the input value exceeds specified values. This element
isused for ssmple functions that don't share breakpoint or table values with other functions.

Possible parents

function

Allowable children

NONE
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Name

independentV arRef -- References a predefined signal as an input to afunction

i ndependent Var Ref

Content model

i ndependentVarRef : wvarlD, [min], [max], [extrapolate]
EMPTY

Attributes

var | D- theinternal XML identifier for the input signal

n n (optional) - the allowable lower limit for the input signal

nmax (optional) - the allowable upper limit for the input signal
extrapol at e (optional) - extrapolation flags for IV out-of-bounds

Description

An independentVarRef more fully describes the input mapping of the function by pointing to a separate
breakpoint definition element. This allows common breakpoint values for many tables.

Possible parents

function

Allowable children

NONE
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Name

internalValues -- An optional dump of internal model values for debugging checkcases.

i nt er nal Val ues

Content model

i nt er nal Val ues :
si gnal +

Attributes

NONE

Description

Provides a set of al internal variable values to assist in debugging recalcitrant implementations of
DAVE-ML import tools.

Possible parents

st ati cShot

Allowable children

si gnal
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Name

isOutput -- Flag to identify non-obvious output signals from model

i sQut put

Content model

i sQut put :
EMPTY

Attributes

NONE

Description

Optional isOutput element signals a variable that should be forced to be an output, even if it is used as
an input elsewhere. Otherwise, using program should assume a signal defined with no calculation is an
input; a signal defined with a calculation but not used elsewhere is an output; and a signal defined as a
calculation and used subsequently in the model is an internal signal.

Possible parents

vari abl eDef

Allowable children

NONE
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Name

modificationRecord -- To associate a reference single letter with a modification event

nodi fi cati onRecord

Content model

nodi fi cati onRecord : nodl D, [reflD
(aut hor, description?, extraDocRef*)

Attributes

nodl D - asingleletter used to identify all modified data with this mod
r ef 1 D (optional) - an optional document reference for this modification

Description

A modificationRecord associates a single letter (such as modification "A") with a modification author,
address, and any optional external reference documents, in keeping with the AIAA draft standard.

Possible parents

fil eHeader

Allowable children

aut hor
description
ext r aDocRef
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Name

modificationRef -- Reference to associated modification information

nodi fi cati onRef

Content model

nodi fi cati onRef : nodl D
EMPTY

Attributes

nodl D- theinternal XML identifier of amodification definition

Possible parents

provenance

Allowable children

NONE
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Name

normal PDF -- Defines anormal (Gaussian) probability density function

nor mal PDF

Content model

nor mal PDF : nunSi grmas
bounds

Attributes

nunti gmas - Indicates how many standard deviations is represented by the uncertainty values given
later. Integer value > 0.

Description

In anormally distributed random variable, a symmetrical distribution of given standard deviation is as-
sumed about the nominal value (which is given elsewhere in the parent element).

Possible parents

uncertainty

Allowable children

bounds
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Name

provenance -- Describes origin or history of the associated information

provenance

Content model

provenance : [provlD
(aut hor, functionCreationDate, docunentRef*, nodificationRef*)

Attributes

provl D (optional) - This optional attribute allows provenance info to be cited el sewhere.

Description

optional provenance describes history or source of data and includes author, date, and zero or more ref-
erences to documents and modification records.

Possible parents

fil eHeader

gri ddedTabl eDef
ungri ddedTabl eDef
function

Allowable children

aut hor

functi onCreati onDat e
docunent Ref

nodi fi cati onRef
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Name

provenanceRef -- References a previously defined data provenance description.

pr ovenanceRef

Content model

provenanceRef : provlD
EMPTY

Attributes

provl D- theinternal XML identifier for the previously defined provenance

Description

When the provenance of a set of several datais identical, the first provenance element may be given a
proviD and referenced by later data elements as a space-saving measure.

Possible parents

gri ddedTabl eDef
ungri ddedTabl eDef
function

Allowable children

NONE
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Name

reference -- Describes an external document

ref erence

Content model

reference : xmns:xlink, xlink:type, reflD, author, title, [accession], date,
description?

Attributes

xm ns: xlink

xlink: type

r ef | D- aninternal, document-unique, XML identifier for this reference definition

aut hor - the name of the author of the reference

titl e - thetitle of the referenced document

accessi on (optional) - the accession number (I1SBN or organization report number) of the document
dat e - the date of the document, in ISO 8601 (YYYY-MM-DD) format

xl'i nk: hr ef (optional) - an optional URL to an on-line copy of the document

Description

A reference element associates an external document with an ID making use of XLink semantics.

Possible parents

fil eHeader

Allowable children

description
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Name

signal -- Documents an internal DAVE-ML signal (value, units, etc.)

si gnal

Content model

si gnal

(signal Name, signal Units?)
(signal I D)

, Signal Val ue, tol?)

Attributes

NONE

Description

This element is used to document the name, ID, value, tolerance, and units of measure for checkcases.
When used with checklnputs or checkOutputs, the signalName subelement must be present (since check
cases are viewed from "outside" the model); when used in an internalValues element, the signallD
subelement should be used to identify the signal by ID (which is the model-unique internal reference for
each signal). When used in a checkOutputs vector, the tol element must be present.

Possible parents

checkl nput s
i nt ernal Val ues
checkQut put s

Allowable children

si gnal Nane
signal Units

signal I D
si gnal Val ue
t ol
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Name
signallD -- Gives the XML-valid, model-unique identifier of avarDef

signal I D

Content model

signal I D :
( #PCDATA)

Attributes

NONE

Description

Used inside a checkCase element to specify the input or output varlD

Possible parents

si gnal

Allowable children

NONE

72



Dynamic Aerospace V ehicle Exchange
Markup Language (DAVE-ML) Reference

Name

signalName -- Gives the external name of an input or output signal

si gnal Nane

Content model

si gnal Nare :
( #PCDATA)

Attributes

NONE

Description

Used inside a checkCase element to specify the input or output variable name

Possible parents

si gnal

Allowable children

NONE
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Name

signalUnits -- Gives the unit-of-measure of an input or output variable

signal Units

Content model

signal Units :
(#PCDATA)

Attributes

NONE

Description

Used inside a checkCase element to specify the units-of-measure for an input or output variable, for
verification of proper implementation of amodel.

Possible parents

si gnal

Allowable children

NONE
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Name

signalValue -- Gives the value of a checkcase signal/variable

si gnal Val ue

Content model

si gnal Val ue :
(#PCDATA)

Attributes

NONE

Description

Used inside a checkCase element to give the current value of an internal signal or input/output variable,
for verification of proper implementation of a model.

Possible parents

si gnal

Allowable children

NONE
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Name

staticShot -- Used to check the validity of the model once instantiated by the receiving facility or tool.

st ati cShot

Content model

staticShot : nanme, [reflD
(checkl nputs, internal Val ues?, checkQut puts)

Attributes

nane
r ef | D (optional) - pointsto areference given in the file header

Description

Contains a description of the inputs and outputs, and possibly internal values, of aDAVE-ML model in
aparticular instant of time.

Possible parents

checkDat a

Allowable children

checkl nput s
i nt ernal Val ues
checkQut put s
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Name

tol -- Specifies the tolerance of value matching for model verification

t ol

Content model

tol :
( #PCDATA)

Attributes

NONE

Description

This element specifies the allowable tolerance of error in an output value such that the model can be
considered verified. It is assumed all uncertainty is removed in performing the model calculations.

Possible parents

si gnal

Allowable children

NONE
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Name

uncertainty -- Describes statistical uncertainty bounds for a parameter or function table.

uncertainty

Content model

uncertainty : effect
(normal PDF | uni f or mPDF)

Attributes

ef f ect - Indicates how uncertainty bounds are interpreted

Description

This optional element is used in function and parameter definitions to describe statistical variance in the
possible value of that function or parameter value. Only Gaussian (normal) or uniform distributions of
continuous random variable distribution functions are supported.

Possible parents

vari abl eDef
gri ddedTabl eDef
ungri ddedTabl eDef

Allowable children

nor mal PDF
uni f or MPDF
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Name

ungriddedTable -- Definition of an ungridded set of function data

ungri ddedTabl e

Content model

ungri ddedTable : [nane]
(confi denceBound?, dataPoi nt +)

Attributes

nane (optional) - the name of the ungridded table being defined

Possible parents

functi onDef n

Allowable children

conf i denceBound
dat aPoi nt

Future plans for this element

Deprecated. Use ungriddedTableDef instead.
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Name

ungriddedTableDef -- Defines atable of data, each with independent coordinates
ungri ddedTabl eDef

Content model

ungri ddedTabl eDef : [name], J[utlD], [units]
(description?,
(provenance? | provenanceRef ?)
, uncertainty?, dataPoint+)

Attributes

nane (optional) - the name of the ungridded table
ut | D (optional) - an internal, document-unique XML name for the gridded table
uni t s (optional) - the units of measure for the table values

Description

An ungriddedTableDef contains points that are not in an orthogonal grid pattern; thus, the independent
variable coordinates are specified for each dependent variable value. This table definition is specified
separately from the actual function declaration and requires an XML identifier attribute so that it may
be used by muiltiple functions.

Possible parents

DAVEf unc
functi onDefn
bounds

Allowable children

description
provenance

pr ovenanceRef
uncertainty
dat aPoi nt
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Name
ungriddedTableRef -- Reference to an ungridded table
ungri ddedTabl eRef

Content model

ungri ddedTabl eRef : gtID
EMPTY

Attributes

gt | D- theinterna XML identifier of aungridded table definition

Possible parents

functi onDef n
bounds

Allowable children

NONE
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Name

uniformPDF -- Defines a uniform (constant) probability density function

uni f or MPDF

Content model

uni formPDF : synmetric
bounds+

Attributes

symret ri ¢ - Indicates whether the boundaries are symmetric (+/-x) or asymmetric (+x to -y).

Description

In auniformly distributed random variable, the value of the parameter has equal likelihood of assuming
any value within the (possibly asymmetric) bounds, which must bracket the nominal value (which is
given elsewhere in the parent element).

Possible parents

uncertainty

Allowable children

bounds
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Name

variableDef -- Defines signals used in DAVE-ML model

vari abl eDef

Content model

vari abl eDef : nane, varlD, units, [axisSystem, [sign],
(description?, calculation?, isCQutput?, uncertainty?)

Attributes

nane - the name of the signal being defined

var | D- aninternal, document-unique XML name for the signal

uni t s - the units of the signal

axi sSyst em(optiona) - the axisin which the signal is measured

si gn (optional) - the sign convention for the signdl, if any

al i as (optional) - possible alias name (facility specific) for the signal

symbol (optional) - UNICODE symbol for the signal

i nitial Val ue (optional) - aninitial and possibly constant numeric value for the signal

Description

variableDef elements provide wiring information - that is, they identify the input and output signals
used by these function blocks. They also provide MathML content markup to indicate any calculation
required to arrive at the value of the variable, using other variables as inputs. The variable definition can
include statistical information regarding the uncertainty of the values which it might take on, when

measured after any calculation is performed.

Possible parents

DAVEf unc
bounds

Allowable children

description
cal cul ation
i sQut put

uncertainty

[alias],
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Name

variableRef -- Reference to avariable definition

vari abl eRef

Content model

vari abl eRef : wvarlD
EMPTY
Attributes

var | D- theinternal XML identifier of a previous variable definition

Possible parents

bounds

Allowable children

NONE




