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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 develop-
ment 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 with-
out compensation. While the IEEE administers the process and establishes rules to promote fairness in the consensus devel-
opment process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the information contained
in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-
age, 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, purchase, market,
or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to review at least every five years for revi-
sion or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to conclude
that its contents, although still of some value, do not wholly reflect the present state of the art. Users are cautioned to check
to determine that they have the latest edition of any IEEE Standard.

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 undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a com-
petent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific
applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate action to prepare
appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is important to ensure that any
interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its
societies and Standards Coordinating Committees are not able to provide an instant response to interpretation requests
except in those cases where the matter has previously received formal consideration.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate
supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

Note: Attention is called to the possibility that implementation of this standard may require use of subject mat-
ter covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying patents
for which a license may be required by an IEEE standard or for conducting inquiries into the legal validity or
scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; (978) 750-8400. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

(This introduction is not part of IEEE Std 1278.3-1996, IEEE Recommended Practice for Distributed Interactive Simulation—
Exercise Management and Feedback.)

Distributed Interactive Simulation (DIS) is a government/industry initiative to define an infrastructure for linking
simulations of various types at multiple locations to create realistic, complex, virtual "worlds" for the simulation of
highly interactive activities. This infrastructure brings together systems built for separate purposes, technologies from
different eras, products from various vendors, and platforms from various services and permits them to interoperate.
DIS exercises are intended to support a mixture of virtual entities with computer-controlled behavior (computer-
generated forces), virtual entities with live operators (human in-the-loop simulators), live entities (operational
platforms and test and evaluation systems), and constructive entities (wargames and other automated simulations). DIS
draws heavily on experience derived from the Simulator Networking (SIMNET) program developed by the Advanced
Research Projects Agency (ARPA), adopting many of SIMNET's basic concepts and heeding lessons learned.

In order for DIS to take advantage of currently installed and future simulations developed by different organizations,
a means had to be found for assuring interoperability between dissimilar simulations. These means were developed in
the form of industry consensus standards. The open forum (including government, industry, and academia) chosen for
developing these standards was a series of semi-annual workshops on standards for the interoperability of distributed
simulations, which began in 1989. The results of the workshops have been several IEEE Standards along with
supporting documentation. These standards provide application protocol and communication services and profile
standards to support DIS interoperability. In addition, an IEEE recommended practice for exercise management and
feedback provides user guidelines for setting up and conducting a DIS exercise.

The relationship between the component documents comprising the set of IEEE DIS documents is shown in the figure
below. Used together, these standards and recommended practices will help to ensure an interoperable simulated
environment.

Distributed Interactive
Simulation standards,
recommended practices,
and related documents

1278.2-1995, |IEEE Standard 1278.3-1996, IEEE Standard
1278.1-1995, |IEEE Standard for Distributed Interactive for Distributed Interactive
for Dlst(lbuteq Interactive Simulation— Simulation—
A !ﬁ'gt‘ig':tl',orggcols Communication Services Exercise Management
pp and Profiles and Feedback

Enumeration and Bit-encoded
Values for use with
IEEE 1278.1

Documentation relationships

The interoperability components addressed by these standards and recommended practices are as follows:

a) Application protocols
b) Communication services and profiles
¢) Exercise management and feedback
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IEEE Std 1278.1-1995, IEEE Standard for Distributed Interactive Simulation— Applications Protocols, defines the
format and semantics of data messages, also known as Protocol Data Units (PDUs), that are exchanged between
simulation applications and simulation management. The PDUs provide information concerning simulated entity
states, the type of entity interactions that take place in a DIS exercise, and data for management and control of a DIS
exercise. This standard also specifies the communication services to be used with each of the PDUs. These services are
defined in IEEE Std 1278.2-1995, IEEE Standard for Distributed Interactive Simulation—Communication Services
and Profiles.

An additional, non IEEE document is required for use with IEEE Std 1278.1-199.5 This document is entitled
Enumeration and Bit-encoded Values for use with IEEE 1278.1 and is available from the Tactical Warfare Simulation
and Technology Information Analysis Center at the Institute for Simulation and Training of the University of Central
Florida.!

IEEE Std 1278.2-1995 defines the communication services required to support the message exchange described in
IEEE Std 1278.1-1995. In addition, IEEE Std 1278.2-1995 provides several communication profiles that meet the
specified communications requirements.

Taken together, IEEE Std 1278.1-1995 and IEEE Std 1278.2-1995 provide the necessary information exchange for the
communications element of DIS.

This recommended practice provides guidelines for establishing a DIS exercise, managing the exercise, and providing
proper feedback. This recommended practice is to be used in conjunction with IEEE Std 1278.1-1995 and IEEE Std
1278.2-1995 .

Revisions are anticipated to each of these standards and recommended practice within the next few years to clarify
existing material, to correct possible errors, and to incorporate new related material. Future versions of these
documents will contain information concerning additional interoperability components that are currently in the
process of being defined.

The Exercise Management and Feedback Working Group that developed this recommended practice had the following
membership during the development cycle:

William Tucker, Chair

Peggy Anderson Chris Hack Glenn O'Bannon
Philip Baker Lee Lacy Jeff O'Byrne
Richard Beahm W. R. MacDiarmid Carol Paris

David Bessemer Joyce Madden Marland Parsons
Doug Classe Ron Matusof Edward Powell
Mark Cosby Bruce McDonald David Roberts
Neale Cosby Thom McLean Mike Robkin
Jerry Forbes Larry Meliza Rick Severinghaus
George Gernert Tom Neuberger Marshall Sherman
Bill Gregory Ruth Willis

!For information on projects underway at the Institute for Simulation and Training at the University of Central Florida, check their web site at
http://www.ist.ucf.edu.
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The following persons were on the balloting committee:

Christina L. Bouwens
J. Joseph Brann
Harris Brunch

Brett Butler

Ernest R. Carbone
Richard L. Chandler
Gary Coe

William F. Flanigan
Milton L. Fulghum, Jr.
Keith H. Gardner
Brian F. Goldiez
David Gross

Peggy Halevi

Ronald C. Hofer
Mark Hoptiak

Barbara Jonew
Margaret Loper
David L. Macintire
Stephen Matsuura
Ron Matusof
Mark McAuliffe
Bruce McDonald
Duncan C. Miller
John Mills
Thomas Neuberger
Wesley Potterton
Mark Riecken
John Robbins
Michael Robkin
Randy Saunders
Richard Schaffer

Greg Schow

Frank Serna

Steven Sheasby

Jack H. Sheehan
Robert Sottilare

Lynn Stuckey

Barbara Torres
William Tucker

Greg J. Unangst
Harold Underwood
Amy Vanzant-Hodge
Douglas Wahrenberger
Michael Wesdell
Karen Williams
Philomena Zimmerman

When the IEEE Standards Board approved this standard on 10 December 1996, it had the following membership:

Gilles A. Baril

Clyde R. Camp

Joseph A. Cannatelli
Stephen L. Diamond
Harold E. Epstein
Donald C. Fleckenstein
Jay Forster*

Donald N. Heirman
Ben C. Johnson

*Member Emeritus

Donald C. Loughry, Chair
Richard J. Holleman, Vice Chair
Andrew G. Salem, Secretary

E. G. "Al" Kiener
Joseph L. Koepfinger*
Stephen R. Lambert
Lawrence V. McCall
L. Bruce McClung
Marco W. Migliaro
Mary Lou Padgett
John W. Pope

Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal

Alan H. Cookson

Kristin M. Dittmann
IEEE Standards Project Editor

Jose R. Ramos
Arthur K. Reilly
Ronald H. Reimber
Gary S. Robinson
Ingo Riusch

John S. Ryan

Chee Kiow Tan
Leonard L. Tripp
Howard L. Wolfman

Chester C. Taylor
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IEEE Recommended Practice for
Distributed Interactive Simulation—
Exercise Management and Feedback

1. Overview

1.1 Scope

This recommended practice establishes guidelines for exercise management and feedback in Distributed Interactive
Simulation (DIS) exercises. It provides recommended procedures to plan, set up, execute, manage, and assess a DIS
exercise. It is one in a series of standards that addresses the interoperability among interconnected simulation
applications.

1.2 Application

This recommended practice provides guidance to sponsors, providers, and supporters of DIS compliant systems and
exercises. It also provides guidance to developers of DIS exercise management and feedback stations. This document
does not specify who may or may not participate in a DIS exercise. Depending upon the exercise objectives and the
allocated time and assets, the degree that any of these practices can and will be followed can vary significantly.

1.3 Functions

This recommended practice addresses the activities of the organizations involved in a DIS exercise and the top-level
processes used to accomplish those activities. It also addresses in some detail the functional requirements of the
exercise management and feedback process. Broadly, these functional requirements characterize three points of view
related to the formulation and conduct of a DIS exercise.

1.3.1 User/Sponsor view

The Users/Sponsor view focuses on describing the simulation exercise context, objectives, organization, and
constraints from the perspective of the results expected from the exercise. This view does not require an in-depth
understanding of the technical means needed to provide the simulation environment used for conducting the
simulation exercise.
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IEEE Std 1278.3-1996 IEEE RECOMMENDED PRACTICE FOR DISTRIBUTED INTERACTIVE SIMULATION—

1.3.2 Exercise Manager View

The Exercise Manager view focuses on the planning, coordination, integration, and execution of the DIS exercise
defined by the User. This role is detailed in the requirements clause. The Exercise Manager coordinates and integrates
the detailed functions described in 4.1.3 through 4.1.10. These functions may require support from outside of the
Exercise Manager's organization.

1.3.3 Exercise Architect view

The Exercise Architect point of view concentrates on the development of a verified, validated, and accredited
"simulation exercise" environment that can support a common group of class of "scenarios" or "vignettes." Execution
of individual scenarios or vignettes are conducted as "sessions" of the DIS exercise.

2. References

This recommended practice should be used in conjunction with the following publications. When the following
standards are superseded by an approved revision, the revision shall apply.

IEEE Std 1278.1-1995, IEEE Standard for Distributed Interactive Simulation— Application Protocols (ANSI).1

IEEE Std 1278.2-1995, IEEE Standard for Distributed Interactive Simulation —Communication Services and Profiles
(ANSI).

3. Definitions and list of abbreviations and acronyms

3.1 Definitions

3.1.1 accreditation: (1) Distributed simulation accreditation is the official certification that a distributed simulation is
acceptable for use for a specific purpose. (2) Model/simulation accreditation is the official certification that a model or
simulation is acceptable for use for a specific purpose.

3.1.2 computer generated force (CGF): simulation of entities on the virtual battlefield. CGF entities may be fully
autonomous (needing no human direction) or semi-autonomous (requiring some direction by a human controller who
is not a participant in the virtual events). CGF entities represent friendly, opposing forces (OPFOR), and neutral
battlefield participants not portrayed by manned simulators.

3.1.3 control station: Facility that provides the individual responsible for controlling the simulation and that provides
the capability to implement simulation control as PDUs on the DIS network.

3.1.4 data certification: (1) The determination that data have been verified and validated. (2) Data producer
certification is the determination by the data producer that data have been verified and validated against documented
standards of criteria. (3) Data user certification is the determination by the application sponsor or designated agent that
data have been verified and validated as appropriate for the specific Modeling and Simulation (M&S) usage.

3.1.5 data logger: Device that accepts PDUs from the network and stores them for later replay according to either the
time sequence in which they were originally received or the time sequence as indicated by their time stamps.

3.1.6 DIS compliant: A simulation that can send or receive PDUs in accordance with IEEE Std 1278.1-1995 2 and
IEEE Std 1278.2-1995. A specific statement must be made regarding the qualifications of each PDU.

I[EEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-
1331, USA.
nformation on references can be found in Clause 2.
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