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Abstract: This standard, describing the framework and rules of the High Level Architecture (HLA),
is the capstone document for a family of related HLA standards. It defines the HLA, its
components, and the rules that outline the responsibilities of HLA federates and federations to
ensure a consistent implementation. Simulations are abstractions of the real world, and no one
simulation can solve all of the functional needs for the modeling and simulation community. It is
anticipated that technology advances will allow for new and different modeling and simulation
(M&S) implementations within the framework of the HLA. The standards contained in this
architecture are interrelated and need to be considred as a product set, as a change in one is likely
to have an impact on the others. As such, the HLA is an integrated approach that has b~en
developed to provide a common architecture for simulation.
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Introduction

This introduction is not part of IEEE Std 1516-2010, IEEE Standard for Modeling and Simulation (M&S) High
Level Architecture (HLA)—Framework and Rules.

This standard is the capstone document for a family of related standards that together describe a unified
approach to constructing interoperable simulation systems.

The High Level Architecture (HLA) provides a general framework within which simulation developers can
structure and describe their simulation applications. Flexibility is the aim of the HLA. In particular, the HLA
addresses two key issues: promoting interoperability between simulations and aiding the reuse of mode!- in
different contexts. Three main components are described within the set of products forming the HLA Th
first component, the HLA Framework and Rules Specification (i.e., this standard), provides a set of ten ru'=s
that together ensure the proper interaction of federates in a federation and define the respensihilitic: or
federates and federations. The second component, the object model template (OMT), is a neces: 'ty bosis for
reuse and forms a documentation standard describing the data used by a particular model. "he third
component, the federate interface specification, addresses interoperability and desciibes a generic
communications interface that allows simulation models to be connected and coordinawc?  Although the
HLA is an architecture, not software, use of runtime infrastructure (RTI) software is equis 2d to support
operations of a federation execution. The RTI software provides a set of services;as ¢>f'ned by the federate
interface specification, used by federates to coordinate operations and dat. exciange during a runtime
execution.

Simulations are necessarily abstractions of the real world, and ne on  sunulation design can meet the
functional needs of the entire modeling and simulation commur 'ty. However, in defining an overriding
architecture, generic issues can be addressed. When doii'2 sc. it 2 essential that such an architecture
encompass both differing computing environments and differ1.z clesses of simulations.

This standard, describing the framework and rules, is intcnded to provide some of the general philosophy
behind the HLA, including guidance about how to design, use, and adhere to the HLA vision.

Notice to users

Laws and regulations

Users of these documents shouic-<onsult all applicable laws and regulations. Compliance with the
provisions of this standard dces not imply compliance to any applicable regulatory requirements.
Implementers of the standara ~ie responsible for observing or referring to the applicable regulatory
requirements. IEEE d~es 10t, by the publication of its standards, intend to urge action that is not in
compliance with app’ cabi: laws, and these documents may not be construed as doing so.

Copyright:

This documer. is copyrighted by the IEEE. It is made available for a wide variety of both public and private
uses. These include both use, by reference, in laws and regulations, and use in private self-regulation,
s.andarc zation, and the promotion of engineering practices and methods. By making this document
avai.nble for use and adoption by public authorities and private users, the IEEE does not waive any rights in
cupyright to this document.

Updating of IEEE documents

Users of IEEE 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,
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corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document 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.ieee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: h.n://

standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for =rra.»
periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.iees org, =adii g/icee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this st'.ndard 1nay require use of subject matter
covered by patent rights. By publication of this standard nonosi‘ion ‘s *fiken with respect to the existence or
validity of any patent rights in connection therewith. The IELE is not responsible for identifying Essential
Patent Claims for which a license may be required, for conducti..g inquiries into the legal validity or scope
of Patents Claims or determining whether any licensing =rrs or conditions provided in connection with
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-
discriminatory. Users of this standard are expressly adv'sed that determination of the validity of any patent
rights, and the risk of infringement of such rigl.ts,« entirely their own responsibility. Further information
may be obtained from the IEEE Standards:\:soc’ tion.
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IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers. These
notices and disclaimers appear in all publications containing this document and may be found under the
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Documents.”
They can also be obtained on request from IEEE or viewed at http:/standards.ieee.org/IPR/
disclaimers.html.

1. Overview

1.1 Scope
This document provides an overview of the High Level Architecture (HLA), defines a family of related
HLA documents, and defines the principles of HLA in terms of responsibilities that federates (simulations,

supporting utilities, or interfaces to live systems) and federations (sets of federates working together) must
uphold.

1.2 Purpose

This document describes the general principles defining the HLA and delineates the set of rules that apply to
HLA federations and federates. Each rule is then described, and the rationale for its inclusion is provided.

Many different classes of simulations exist. Each class has changing application characteristics and needs to

be flexibly supported to allow for interoperability and reuse across classes and to limit the need to maintain
multiple interoperability approaches. The HLA is a common integrated architecture, which has been
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