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Abstract 

This is a standard for the interchange of simulation modeling data between facilities. The initial objective 
is to allow easy, straightforward exchanges of simulation model information and data between facilities.  
The standard applies to virtually any vehicle model (ground, air, or space), but most directly applies to 
aircraft and missiles.  
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Approval of an American National Standard requires verification by ANSI that the requirements 
for due process, consensus, and other criteria have been met by the standards developer. 
 
Consensus is established when, in the judgment of the ANSI Board of Standards Review, 
substantial agreement has been reached by directly and materially affected interests.  

Substantial agreement means much more than a simple majority, but not necessarily unanimity.  Consensus requires 
that all views and objections be considered, and that a concerted effort be made toward their resolution. 

 
The use of American National Standards is completely voluntary; their existence does not in any respect preclude 
anyone, whether he has approved the standards or not, from manufacturing, marketing, purchasing, or using 
products, processes, or procedures not conforming to the standards. 
 
The American National Standards Institute does not develop standards and will in no circumstances give an 
interpretation of any American National Standard.  Moreover, no person shall have the right or authority to issue an 
interpretation of an American National Standard in the name of the American National Standards Institute.  Requests 
for interpretations should be addressed to the secretariat or sponsor whose name appears on the title page of this 
standard. 
 
CAUTION NOTICE:  This American National Standard may be revised or withdrawn at any time.  The procedures of 
the American National Standards Institute require that action be taken to affirm, revise, or withdraw this standard no 
later than five years from the date of approval.  Purchasers of American National Standards may receive current 
information on all standards by calling or writing the American National Standards Institute. 
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Foreword 

This standard was sponsored and developed by the AIAA Modeling and Simulation Committee on 
Standards. Mr. Bruce Jackson of NASA Langley conceived Dynamic Aerospace Vehicle Exchange 
Markup Language (DAVE-ML). DAVE-ML is the embodiment of the standard in XML. The DAVE-ML 
reference document, including examples of its use, and the document type definition for the XML 
implementation are included in this standard (Annex B). 

This implementation was then tested by trial exchange of simulation models between NASA Langley 
Research Center (Mr. Bruce Jackson), NASA Ames Research Center (Mr. Thomas Alderete and Mr. Bill 
Cleveland), and the Naval Air Systems Command (Mr. William McNamara and Mr. Brent York). 
Numerous improvements to the standard resulted from this testing. 

At the time of approval, the members of the AIAA Modeling and Simulation CoS were: 

Bruce Hildreth, Chair J. F. Taylor, Inc. 

Bruce Jackson, DAVE-ML Chair NASA Langley Research Center 

Bimal Aponso NASA Ames Research Center 

Jon Berndt Jacobs 

William Bezdek Boeing Phantom Works 

Geoff Brian Defence Science and Technology Organisation (DSTO)  

Victoria Chung NASA Langley Research Center 

R. Thomas Galloway University of Central Florida 

Peter Grant University of Toronto 

Michael Madden NASA Langley Research Center 

Michael Silvestro Charles Stark Draper Laboratory, Inc. 

Jean Slane Engineering Systems Inc. 

Brent York Indra Systems, Inc.  

The above consensus body approved this document in December 2011. 

The AIAA Standards Executive Council (VP-Standards Wilson Felder, Chairman) accepted the document 
for publication in February 2011. 

The AIAA Standards Procedures dictates that all approved Standards, Recommended Practices, and 
Guides are advisory only. Their use by anyone engaged in industry or trade is entirely voluntary. There is 
no agreement to adhere to any AIAA standards publication and no commitment to conform to or be 
guided by standards reports. In formulating, revising, and approving standards publications, the 
committees on standards will not consider patents that may apply to the subject matter. Prospective users 
of the publications are responsible for protecting themselves against liability for infringement of patents or 
copyright or both. 
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Introduction 

The purpose of this standard is to clearly define the information and format required to exchange air 
vehicle simulation models between simulation facilities (see Figure 1). This standard simulation 
interchange format is implemented in XML and is described fully in Annex B of this document. 

 
Figure 1 — Model exchange via a standardized format 

The standard interchange format includes: 

a) Standard variable name definitions — to facilitate the transfer of information by using these standard 
variables as a “common language.” The interchange format can be used without using standard 
variable names. However, it will be more difficult because the exported model will have to include 
explicit definitions of all variables instead of just a subset unique to the particular model. 

b) Standard function table definition — to allow easy transfer of nonlinear function tables of arbitrary 
dimension. 

c) Standard coordinate system and reference frame definitions — used by the variable names and 
function tables to clearly define the information being exchanged. 

d) Standard static math equation representation — for definition of static equations forming part of 
aerodynamic, propulsive, or other models. 

A specialized grammar of XML provides a format for the exchange of this information, therefore each 
organization is required to design import/export tools that comply with the standard one time only.  

Use of this standard will result in substantially reduced cost and time necessary to exchange aerospace 
simulations and model information. Test cases have indicated an order of magnitude reduction in an effort 
to exchange simple models when utilizing this standard. Even greater benefits could be attained for large 
or complicated models. 
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Trademarks 

The following commercial products that require trademark designation are mentioned in this document. 
This information is given for the convenience of users of this document and does not constitute an 
endorsement. Equivalent products may be used if they can be shown to lead to the same results. 

Simulink ® 

MATLAB® 
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1 Scope 
This standard establishes definitions of the information and format used to exchange air vehicle 
simulations and validation data between disparate simulation facilities. This standard is not meant to 
require facilities to change their internal formats or standards. With the concept of an exchange standard, 
facilities are free to retain their well-known and trusted simulation hardware and software infrastructures. 
The model is exchanged through the standard, so each facility only needs to create import/export tools to 
the standard once. These tools can then be used to exchange models with any facility at minimal effort, 
rather than creating unique import/export tools for every exchange. 

The standard includes a detailed convention for representing simulation variables. The purpose of this is 
to unambiguously describe all variables within the model when it is exchanged between two simulation 
customers or facilities. The variable representation includes explicit specification of all coordinate 
systems, units, and sign conventions used. XML is used as the mechanism to facilitate automation of the 
exchange of the information. Based on the definitions in the standard, a list of recommended but 
nonobligatory simulation variable names is included in Annex A. This list of standard variable names 
should further simplify the exchange of information, but is not required for use of the standard. 

The standard includes capabilities for a model to be self-validating and self-documenting, with the 
provenance of a model’s components included within the model and transferred with it. Statistical 
descriptions of the quality of a model may also be included.  


