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Abstract: The High Level Architecture (HLA) has been developed to provide a common
architecture for distributed modeling and simulation. The HLA defines an integrated approach that
provides a common framework for the interconnection of interacting simulations. This document,
the second in a family of three related HLA documents, defines the standard services of and
interfaces to the HLA runtime infrastructure (RTI). These services are used by the interacting
simulations to achieve a coordinated exchange of information when they participate in a
distributed federation. The standards contained in this architecture are interrelated and need to be
considered as a product set, when changes are made. They each have value independently.
Keywords: architecture, class attribute, data distribution management, federate, federaton,
federation execution, federation object model, HLA, instance attribute, instance att.'buic
ownership, interaction class, object class, runtime infrastructure, simulation object model. tin =-
constrained, time-regulating
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees
of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a
consensus development process, approved by the American National Standards Institute, which brings together
volunteers representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily
members of the Institute and serve without compensation. While the IEEE administers the process and establishes
rules to promote fairness in the consensus development process, the IEEE does not independently evaluate, test, or
verify the accuracy of any of the information or soundness of any judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for.a
specific purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards
documents are supplied “AS IS.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, =JrcL se.
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the vic vpoint
expressed at the time a standard is approved and issued is subject to change brought about through de¢ velopments in
the state of the art and comments received from users of the standard. Every IEEE Standard is subiectec to review at
least every five years for revision or reaffirmation, or every ten years for stabilization. When > docu.._»nt is more
than five years old and has not been reaffirmed, or more than ten years old and has nt bee. stab.ized, it is
reasonable to conclude that its contents, although still of some value, do not wholly reflec* “he p. s at state of the art.
Users are cautioned to check to determine that they have the latest edition of any IEEL “\tana. rd.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertak ng ta nerform any duty owed by any
other person or entity to another. Any person utilizing this, and any othe:IEE. Standards document, should rely
upon his or her independent judgment in the exercise of reascnable care in any given circumstances or, as
appropriate, seek the advice of a competent professional in (tert. ‘ning lie appropriateness of a given IEEE
standard.
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Introduction

This introduction is not part of IEEE Std 1516.1-2010, IEEE Standard for Modeling and Simulation (M&S) High
Level Architecture (HLA)—Federate Interface Specification.

This document has been developed to record an international standard for the High Level Architecture
(HLA). It serves as one of three related standards for the HLA. It defines the services and interfaces to be
used by federates when participating in a federation execution.

This new version of the IEEE 1516 HLA was produced in 2004 through 2007 by the HLA Evolved Produ-t
Development Group of the Simulation Interoperability Standards Organization (SISO). It incorporaws a
number of updates based on practical application of earlier versions of the standard. The purpose of the nev-
version is to better support development, deployment, and net-centricity of distributed simulati ys.

Major new additions include support for Web Services communication, modular infc -mation models
[federation object models (FOMs) and simulation object models (SOMs)], improvea «vtcnsible markup
language (XML) features (XML Schemata as well as extensibility), improved fau.' tolet nce support,
support for update rate reduction, and dynamic link compatibility between different i.p) >mentations.

Notice to users

Laws and regulations

Users of these documents should consult all applicab'c lav:s and regulations. Compliance with the
provisions of this standard does not imply compliaice 1> any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publicatio. of its standards, intend to urge action that is not in
compliance with applicable laws, and these doc.i2e.:ts may not be construed as doing so.

Copyrights

This document is copyrighted bv u.2 1L.7EE. It is made available for a wide variety of both public and private
uses. These include both us(, Fy reference, in laws and regulations, and use in private self-regulation,
standardization, and the.oron.~t'on of engineering practices and methods. By making this document
available for use and adapticn by public authorities and private users, the IEEE does not waive any rights in
copyright to this doc: men

Updating ¢ f IESE documents

Users of IEEL standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corigenc a, or errata. An official IEEE document at any point in time consists of the current edition of the
docu.nent together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at http:/
ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at http://standards.iece.org.
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Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http:/
standards.ieee.org/reading/icee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of su viect ~atter
covered by patent rights. By publication of this standard, no position is taken with respect to the ex.tence or
validity of any patent rights in connection therewith. The IEEE is not responsible for iden./fying Essential
Patent Claims for which a license may be required, for conducting inquiries into the !~gai - 'idity or scope
of Patents Claims or determining whether any licensing terms or conditions provided ‘n co inection with
submission of a Letter of Assurance, if any, or in any licensing agreemer.: atc-.easonable or non-
discriminatory. Users of this standard are expressly advised that determinatior. of ti ¢ validity of any patent
rights, and the risk of infringement of such rights, is entirely their own responsicility. Further information
may be obtained from the IEEE Standards Association.
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1. Overview

1.1 Scope

This document defines the interface between federates (simulations, supporting utilities, or interfaces to live
systems) and the underlying software services that support interfederate communication in a distributed
simulation domain.

1.2 Purpose

The High Level Architecture (HLA) has been developed to provide a common architecture for distributed
modeling and simulation (M&S). To facilitate interfederate communications, HLA federates interact with an
underlying software infrastructure. This specification defines the standard services and interfaces to be used
by the federates to support efficient information exchange when participating in a distributed federation
execution. (A federation execution occurs when sets of federates are brought together to support an
objective.)
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