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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, federation,
federation execution, federation object model, HLA, instance attribute, instance attribute
ownership, interaction class, object class, runtime infrastructure, simulation object model, time-
constrained, time-regulating
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resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.
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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 Product
Development Group of the Simulation Interoperability Standards Organization (SISO). It incorporates a
number of updates based on practical application of earlier versions of the standard. The purpose of the new
version is to better support development, deployment, and net-centricity of distributed simulations.

Major new additions include support for Web Services communication, modular information models
[federation object models (FOMs) and simulation object models (SOMs)], improved extensible markup
language (XML) features (XML Schemata as well as extensibility), improved fault tolerance support,
support for update rate reduction, and dynamic link compatibility between different implementations.

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document 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,
standardization, and the promotion of engineering practices and methods. By making this document
available for use and adoption by public authorities and private users, the IEEE does not waive any rights in
copyright 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,
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.iece.org.

iv Copyright © 2010 IEEE. All rights reserved.
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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 subject matter
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 is not responsible for identifying Essential
Patent Claims for which a license may be required, for conducting inquiries into the legal validity or scope
of Patents Claims or determining whether any licensing terms 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 advised that determination of the validity of any patent
rights, and the risk of infringement of such rights, is entirely their own responsibility. Further information
may be obtained from the IEEE Standards Association.

Participants

At the time this standard was submitted to the IEEE-SA Standards Board for approval, the HLA Evolved
Working Group had the following membership:

Roy Scrudder, Chair
Randy Saunders, Vice Chair
Bjorn Moller, Vice Chair
Katherine L. Morse, Secretary

Martin Adelantado Bradford Dillman Fawzi Hassaine
Bill Andrews Steven Dix Mark Hazen
Fredrik Antelius Hoang Doan William Helfinstine
Joanne Atherton Uwe Dobrindt Amy Henninger
Trevor Bakker David Drake Frank Hill

Shelby Barrett David Edmondson Jim Hollenbach
Tolga Basturk Craig Eidman Torbjérn Hultén
William Beavin Gary Eiserman Jean-Louis Igarza
Emmet Beeker Gary England Mark S. Johnson

Alan Berry

Mark Biwer
David Bodoh
Jake Borah

Steve Boswell
Derrick Briscoe
Dominique Canazzi
Andy Ceranowicz
Tram Chase

Scott Clarke
David Coppler
Anthony Cramp
Dannie Cutts
Timothy Daigle

Copyright © 2010 IEEE. All rights reserved.

Jason Esteve
James Evans
Robert Farraher
John Fay

Reginald Ford
Masakazu Furuichi
Michael Gagliano
Ralph Gibson
Edward Gordon
Len Granowetter
Jean-Baptiste Guillerit
Paul Gustavson
Per Gustavsson
Steve Hall

Stephen Jones
Stephen Jones
Gunnar Karlsson
Mikael Karlsson
Rosemarie Keener
James Kogler
Jonathan Labin
Jennifer Lewis
Mike Lightner
Reed Little
Laurie Litwin
Staffan Lof
Bjorn Lofstrand
Paul Lowe

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on September 09,2010 at 14:35:51 UTC from IEEE Xplore. Restrictions apply.



Franklin Lue
Robert Lutz

Farid Mamaghani
Lee Marden

Kim Marshall
Regis Mauget
James McCall
Michael McGarity
Sandy McPherson
Rob Minson

Mike Montgomery
Neil Morris
William Oates
Gunnar Ohlund
Mike Papay
Trevor Pearce

Mikel Petty

Tim Pokorny
Edward Powell
Laurent Prignac
Guillaume Radde
Peter Ross

Chris Rouget
Joseph Sardella
Geoff Sauerborn
John Schloman
Kevin Seavey
Graham Shanks
Petr Shlyaev
John Shockley
Pierre Siron
Keith Snively

Susan Solick
Joseph Steel

Steffen Strassburger
Marcy Stutzman
Jerry Szulinski
Martin Tapp

Gary Thomas
Andreas Tolk

Cam Tran

Ben Watrous

Marc Williams
Annette Wilson
Douglas Wood
Roger Wuerfel

Troy Yee

William Zimmerman

The working group acknowledges the following Interface Specification Drafting Group members who also
contributed to the preparation of this standard:

Steve Boswell
Dannie Cutts
Len Granowetter
Mikael Karlsson
Jonathan Labin
Mike Lightner

Reed Little, Editor

Robert Lutz
Bjorn Moller
Katherine Morse
Trevor Pearce
Chris Rouget

Graham Shanks
Keith Snively
Ben Watrous
Annette Wilson
Douglas Wood
Roger Wuerfel

The following members of the individual balloting committee voted on this standard. Balloters may have
voted for approval, disapproval, or abstention.

Ali Al Awazi
Bakul Banerjee
Steven Bezner
Jack Borah

Juan Carreon
Bertram Chase
Keith Chow
Tommy Cooper
Paul Croll
Dannie Cutts
Uwe Dobrindt
Sourav Dutta
Andre Fournier
Masakazu Furuichi
Len Granowetter
Randall Groves
Paul Gustavson
M. Hashmi
William Helfinstine
Rutger A. Heunks
Frank Hill
Werner Hoelzl
James Ivers

vi

Mikael Karlsson
Mark Knight
James E. Kogler
Jonathan Labin
Susan Land

Reed Little

Bjorn Lofstrand
William Lumpkins
G. Luri

Robert Lutz
Edward McCall
James McCall
Gary Michel
William Milam
Bjorn Moller
Katherine Morse
Thomas Mullins
Michael S. Newman
Miroslav Pavlovic
T. Pearce

Ulrich Pohl
Jonathan Prescott
Jose Puthenkulam

Robert Robinson
Michael Rush
Peter Ryan
Randall Safier
Geoffrey Sauerborn
Randy Saunders
Bartien Sayogo
John Schloman
Roy Scrudder
Keith Snively
Susan Solick
Joseph Stanco
Thomas Starai
Gerald Stueve
Marcy Stutzman
Thomas Tullia
Cam Van Tran
Annette Wilson
Douglas Wood
Paul Work
Roger Wuerfel
Oren Yuen
Janusz Zalewski

Copyright © 2010 IEEE. All rights reserved.

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on September 09,2010 at 14:35:51 UTC from IEEE Xplore. Restrictions apply.



When the IEEE-SA Standards Board approved this standard on 25 March 2010, it had the following

membership:
Robert M. Grow, Chair
Richard H. Hulett, Vice Chair

Steve M. Mills, Past Chair

Judith Gorman, Secretary
Karen Bartleson Young Kyun Kim Ronald C. Petersen
Victor Berman Joseph L. Koepfinger* Thomas Prevost
Ted Burse John Kulick Jon Walter Rosdahl
Clint Chaplin David J. Law Sam Sciacca
Andy Drozd Hung Ling Mike Seavey
Alexander Gelman Oleg Logvinov Curtis Siller
Jim Hughes Ted Olsen Don Wright

*Member Emeritus

Also included are the following nonvoting IEEE-SA Standards Board liaisons:
Satish Aggarwal, NRC Representative
Richard DeBlasio, DOE Representative
Michael Janezic, NIST Representative

Lisa Perry
IEEE Standards Program Manager, Document Development

Michael D. Kipness
IEEE Standards Program Manager, Technical Program Development

Copyright © 2010 IEEE. All rights reserved. vii

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on September 09,2010 at 14:35:51 UTC from IEEE Xplore. Restrictions apply.



Contents

1 OVEIVIBW ...veutieeieeteettesteeeteste et tetesetesse et eesteeseanseeseansesaeenseeseensesseenseeseansesseanseeseansesseensesseensenseensenseensenseanes 1
Lol S0P ettt ettt bttt ettt ettt e b e bt e e et e bt e et e e bt e sabeenbeesebeebeenaees 1
1.2 PUIPOSE. ..ttt et ettt et b e ettt e st e et e s et s bt e bt e s a bt e b e e et e e bt e st e ebeesebeebeenates 1
1.3 INtrOAUCEION ...etieiiitieieciteie ettt ettt et e bt e et e e e et e estes s eeseaseeseesseeseensesseensesssensesssensenssensenns 2
1.4 BACKZIOUNA ....cuiiieiieiieieetee ettt ettt ettt et et e s e est e s e sstessesssensesssensessnensenssensenns 2
2. INOTMALIVE TEIETEICES .....evvevieiiieeieiieitesteete sttt e ste st et ete bt et e st esaesseesaesseessessesssenseessenseansessesnnesseensensens 7
3. Definitions, abbreviations and aCTONYIMS..........ccverviecierieriereeriestestestestestetesaeseesaesseesesseseesseessensens 9
3.1 DETINITIONS .uvieeieeieietieie st ete st e te st eteeteesae s st esaeeseessesaeessesseessenseensesssenseaseensesssensesssensesssensenssensenns 9
3.2 Abbreviations and ACTONYINS ......c.cccveriereerierieiestietesseestesseesesseessessesssesesssessesssessesssessesssessessees 22
4. Federation ManagemEnt ...........ecvecviriierieeietereete st eteteeetesteeesesseestessesseessesssessesseessesseessenssessesssensenses 25
4.1 OVEIVIEW .. veeiieiieiieetieiteeteeteeteeste s st estesseessesseessesseessesseesseassassesseansesseessesseensanseessensaessenssensennsensenses
4.2 CONMNECE SCIVICE ..uverureureeurereartestesseetesstesesseassesseessesseassesseassessesssessesssessesssessenssensesseensesssenssensenses
4.3 DISCONNECE SEIVICE ..vveuveeurerierreieeiesteestestestessesssessessaesseessasseassessesseessesssessesssessenssessesseessenssensesses
4.4 ConNection LOSE T2 SETVICE ......cveveueiivereeieieeetetiee ettt ettt ee ettt et st ssesse et eaeas s e s sessesesesesns
4.5 Create Federation EXECULION SEIVICE .....ecveevieiiriieierieeiieiieieeieseeeaesseeaessessaessesssessesseensesssensenees
4.6 Destroy Federation EXECULION SEIVICE ......ccuieuieruirieieriieiieiieieeeeeseeseesesseensesseesesseessesseensesseenes
4.7 List Federation EXECULIONS SEIVICE ....ecvveveeuieiiriieierieeeieieeieteeeeeseeseessesseensesseessessesssensenssensenses
4.8 Report Federation EXECULIONS T SEIVICE ...ccvivvieriiiieiesiieieeiieieeiceie st eie e seeae e seae e ense s e
4.9 Join Federation EXECUtION SEIVICE .....ecvieieriieiertieierieeiieieeiteteeeeeseseeesaesseessesseensessesssensesssensennns

4.10 Resign Federation Execution service
4.12 Confirm Synchronization Point Registration T service
4.13 Announce Synchronization Point T service
4.14 Synchronization Point Achieved service....................
4.15 Federation Synchronized f service.........ccccoevveueennee.
4.16 Request Federation Save service ...........
4.17 Initiate Federate Save T service .............
4.18 Federate Save Begun service..................
4.19 Federate Save Complete service............
4.20 Federation SAVEd T SEIVICE ....c.icvvieiuiiiiiciieeiie ettt et e ettt e e treebeeeaaeeareeteesaneeaveesraesnreees
4.21 Abort Federation SAVE SEIVICE .....c..eruiueieuiriirtiriiriirietete ettt sttt st ettt ebe st sbe e e e b e
4.22 Query Federation Save StatUs SEIVICE ....c.ccverierierierieeiesieetenteeseeseeseessesseessesseessessesssessenssensenses
4.23 Federation Save Status RESPONSE T SEIVICE ....ccvveieriieiieiieieiieie et seere e eee et eeas
4.24 Request Federation ReStOIe SEIVICE ......uvveriieieriiiieieiiieieeiieiesteetesaeeeessessaesseesaensesseensesseessennas
4.25 Confirm Federation Restoration RequUESt T SEIVICE ......ccvevvireierieriieieriieiesieeieeieeee e
4.26 Federation Restore BEZUN T SEIVICE ......ccvevuieieriiiieieciieiieieie ettt sve e seeese e essesse e
4.27 Initiate Federate REStOre T SCIVICE . ..cuviiiriirieiiriieierieeiesitete et et ae e be e se e essessaensenseenas
4.28 Federate ReStore COMPIELE SEIVICE.......ivieriirieiiiieieirieteetietesseesesseeaesseessessesssessesssessenssessenses
4.29 Federation ReStOred T SEIVICE . ...cvuiriiriiiierieiiieieeieeie sttt ettt see et ae e ssesra s e esaessesseessenseenneenas
4.30 Abort Federation REStOTe SETVICE ......cueueruiruiriirtiriinieieieteitee et sttt
4.31 Query Federation ReStore Statls SEIVICE .....ccuevirierieiierieiiitietesreestesieesesreesseeseesesseessesssessennns
4.32 Federation Restore Status RESpoOnSe § SEIVICE......cvivveriirieriieieiieieie e see e

2All RTI-initiated services are denoted with a T (printer’s dagger) after the service name.

viil Copyright © 2010 IEEE. All rights reserved.

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on September 09,2010 at 14:35:51 UTC from IEEE Xplore. Restrictions apply.



5. Declaration management (DM) .......c.ooiuioiiriiieie ettt 65

TN B O )5 U TSRS 65
5.2 Publish Object Class AttriDULES SEIVICE ......eeueruiruieriieeiereeeeierte et e et eete st eee st eneeeeeeeseesneeneesneas 73
5.3 Unpublish Object Class AtriDULES SEIVICE .....ecveruieruieiereieiierieeeestesteeeteseeeeseeeseeneeseeseeseeeneeneeas 74
5.4 Publish Interaction CIaSS SEIVICE .........eerueruirieriirtietieiiereeeteeee st etesteesee e et eeeeeeeneesaeeneeseeeneeneas 76
5.5 Unpublish Interaction Class SEIVICE ......cuevuerieriirieriieierteeeierie et e siesreete et ete st eneesseeeesaeeneeneeeneas 77
5.6 Subscribe Object Class AttriDULES SEIVICE .....evveeierrieiereieierieeeestesteete st eee st eneeneeeeeseesseeneeeneas 77
5.7 Unsubscribe Object Class AttribULES SEIVICE .....ccuveueeruerierieriieiesiieteetteeeste e st eee e eeeseeeneeeeas 79
5.8 Subscribe Interaction ClaSs SETVICE ........eerueruieriiriieieieiieie st eeesie et et este e et eeeeseeneesneeeesseeneesens 80
5.9 Unsubscribe Interaction Class SEIVICE .......eruieiereririiereeieesieeteseeteeeeeee st eeeeseeeesneeneesseeneeeneas 82
5.10 Start Registration For Object Class T SEIVICE .....cuevuvrieririieriieierieeieeie e 82
5.11 Stop Registration For Object Class T SEIVICE .......ceuevereeeuireriniinienienieieteeeeeieeeene e neenees 83
5.12 Turn Interactions O T SEIVICE......ccuerueruertierierieeiiesteeie st este st ete st etesteensesseeeeeseensesneesesseensesnens 84
5.13 Turn Interactions Off T SEIVICE ....eiiiievuiiiiiciie ettt see et ebe e ebeesaeesbeesraeeabeenns 85
6. ODbJECT MANAZEIMIENT «..c..evetiiititeteteieett ettt ettt ettt et eae et ete s bt s et et e s be st et e be st et entebesbesbesteabesaeseennenne 87
0.1 OVEIVIEW ..ttt ettt e te st e et et et et e bt e e s et e aeesseemeesseeseesseesaenseeneanseensenseeneenseensenseensesneensesens 87
6.2 Reserve Object InStance NaME SEIVICE........couerverierieuieieieeiirieniinteetentesteteteeeeeiesiesie e saesaenees 92
6.3 Object Instance Name Reserved T SETVICE......cceviririiriiiiieiiininenccieteceeees et 93
6.4 Release Object InStance NAME SEIVICE ......c..ceeueriiririiniirieieieieienenee sttt seeteiteeeese e sre e seeees 94
6.5 Reserve Multiple Object Instance Names SEIVICE ......c.ceeruerreruiriirrenrereeieieenenienenieseessenseneenees 94
6.6 Multiple Object Instance Names Reserved T Service .........cocevivinineninieieieicnieincncseneneee 95
6.7 Release Multiple Object Instance Names SEIVICE........c.ceerereririirrenierieieieenenieniesieseesrenaeneenees 96
6.8 Register Object INSTANCE SETVICE.....c.evuiriiriirieieiieiieiiiieetestentet ettt sttt s 97
6.9 Discover Object INStANCE T SEIVICE...c..evuivreieieiieiiriiriirtitetetetetetei ettt sttt 98
6.10 Update Atribute ValUEs SEIVICE .....c.ceertirririinieieiieiirienieniestentetetet ettt sttt e e 99
6.11 Reflect Attribute Values T SCIVICE ....ovvieeieiieiieieie ettt ettt s ese e e e enseneeens 101
6.12 Send INtEraCtiOn SEIVICE .....cc.eeertiriirtertirteiieiieteettetest ettt et st et st st ettt bttt eae e sbesbesbeneens 102
6.13 Receive INtEraction T SEIVICE ....c..ciuiiiieeeieetiecieeieestteeteeteeeve et e sebeestaeeaseesreesaseeseessseesaesenens 104
6.14 Delete ODbject INStANCE SEIVICE......ieruerrieieriieietieieieetesteeeteseeseetesreesee st eaesseensessessessesssensenns 105
6.15 Remove Object INSTANCE T SEIVICE .. .ccuirieriieieiieieieeierte et ete ettt seesaee s sseessesseensenseens 107
6.16 Local Delete Object INStANCE SCIVICE.....ieuertirieierieieeiieteeieeteseeeseeeseesseeeessesssessessessesssensenns 108
6.17 Attributes IN SCOPE T SEIVICE ...uveuirieriieiieieeieteetiete et ertesttete et etesseeseesseesesseensesseesessesssanseens 109
6.18 Attributes Out Of SCOPE T SEIVICE ...vevveruieiieiieiieiieie et ete ettt eeee e e e sreenae e snaesseeseenes 110
6.19 Request Attribute Value Update SEIVICE......ccuvvieriieieriieieieeieniesieeieeteeesreeeesseesesseeaesneeneens 111
6.20 Provide Attribute Value Update T SEIVICE ......ccveruirierieiieieciieieee ettt 112
6.21 Turn Updates On For Object INStance T SEIVICE........cevverierierierierieeiierieseesieseeesseseensesseeeeens 113
6.22 Turn Updates Off For Object INStance § SEIVICE .......cevveriirierienierieeierieseesiesieeveseeneeseneseens 114
6.23 .Request Attribute Transportation Type Change SeIviCe..........ccvvervrvverriereenieeeenieseereesreeenens 114
6.24 Confirm Attribute Transportation Type Change T SErviCe .......cecvvieererieriereeierieieseeieienns 116
6.25 Query Attribute Transportation TYPE SEIVICE .......ccververierierierieeierieereesteseesseseeesessensesssensenns 116
6.26 Report Attribute Transportation TYPe T SEIVICE .....ccvevvirieriiiierieiieieciee e 117
6.27 Request Interaction Transportation Type Change SEIviCe ........ceevrierreriereereeieereeiresieeaeneens 118
6.28 Confirm Interaction Transportation Type Change T SEIVICE ......ccvvveveriereereeierieeesieeieienns 119
6.29 Query Interaction Transportation TYPE SETVICE ......ecvieieriirierierierieieeieeieereeeeeseeeeesesseensesenes 120
6.30 Report Interaction Transportation TYPe T SEIVICE ....eevvieverviiierieriieienieieeteeeeseeeee e seenieeenens 120
7. OWNErShiP MANAZEIMICINL ....veevveiieiiietieteeteeteeeetesteeeteeseesteeseessesseessesseessessesssesseessesssessesseessesseensesses 123
Tl OVEIVIEW ..ttt ettt ettt st h e st sttt ettt e bbbt eb e eb e e bt s bt e et es e e bt eb e e bt ebeebeabesbeebenbenaens 123
7.2 Unconditional Attribute Ownership DivVestiture SEIVICE ......c.ccveveriieieriereeriereesieerenieeeeeeens 129
7.3 Negotiated Attribute Ownership Divestiture SEIVICE.......ccvivveriecierieierieereeseereseeresreevenieens 130
Copyright © 2010 IEEE. All rights reserved. X

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on September 09,2010 at 14:35:51 UTC from IEEE Xplore. Restrictions apply.



7.4 Request Attribute Ownership ASSUMPLioNn T SEIVICE .....c.evueriiriieriieiieiieeeree e 132

7.5 Request Divestiture Confirmation T SEIVICE .......cceveererieriieieiieiereeieneeeeesee et eee e eeeeeene 133
7.6 Confirm DIVESHITUIE SEIVICE ......ueiueeiertieiietieierteeieste e st eeee st et e et esee et eneesteeneenseeneesseeneensesnnens 134
7.7 Attribute Ownership Acquisition Notification T SEIrviCe .........cceeveerieriereeriereeiereeee e 135
7.8 Attribute Ownership ACQUISItION SEIVICE .....c.evueeriieeieriireieierieeie st eeetee e see et ee e eneeeene 136
7.9 Attribute Ownership Acquisition If Available Service .........coccvevierieiirieiereeeeeeseeeee 138
7.10 Attribute Ownership Unavailable T SEIVICE........cccvrieriirieiiiieierieeieeeee e 139
7.11 Request Attribute Ownership Release T Service.......cooovevirieriiieriinieeeeeeee e 140
7.12 Attribute Ownership Release Denied SEIVICE .......ccouivieriiriieieiieieceeeee e 141
7.13 Attribute Ownership Divestiture If Wanted ServiCe .........ceeoverieierieiene e 142
7.14 Cancel Negotiated Attribute Ownership DIivestiture SEIvice..........verirerrenvenieieencnenenennens 143
7.15 Cancel Attribute Ownership ACqQUISIHION SEIVICE ....c..eveueruireririinienienieieiereeeeeene e neens 143
7.16 Confirm Attribute Ownership Acquisition Cancellation f SEIvice..........coccevivereneneveecnecencns 145
7.17 Query Attribute OWNEIShiP SEIVICE ..c..coveuveuieiieiiriiriniiriitctetetetet sttt 146
7.18 Inform Attribute OWNErship F SEIVICE .....c.couevueiririririinicrieiciete et 146
7.19 Is Attribute Owned By Federate SErVICe. ......coeoueieiririniniinieieieineeiceese ettt 147
8. TIME MANAZEINIENE.....c..eotirtiiirtiteteteitett ettt ettt ettt ettt ettt et s bbb b sae et et et eneebeebesaesaenen 149
Bl OVEIVIEW ..euiiiietesieeie et e et e et e e e tt et e e st enee s st e seeee e seeseenseessenseeneanseeneansesntenseensesennsesseensanseans 149
8.2 Enable Time Regulation SEIVICE .......c.ccvirieriiriiieiiiiiniinieniestctetetet ettt eae e 159
8.3 Time Regulation Enabled § SEIVICE .....c.ccceiriririnininiiicictctritrsi sttt 160
8.4 Disable Time Regulation SEIVICE .........coivueieiiieiriririitcteteteteitsi sttt 161
8.5 Enable Time Constrained SEIVICE ........eevvervieriirtieiineierieseeeiesseeeesteseeeeeseessesneessesneessesseessessnens 162
8.6 Time Constrained Enabled T SEIVICE .......ccveieriieieiiiiierie ettt 163
8.7 Disable Time Constrained SETVICE ..........eouerterueieiriririinienieteteteiteie sttt st stesestee e sbesieseens 164
8.8 Time AdVvance REQUESE SETVICE. ......ueruiruieiieiietieiieieetertestteteeiteeeseeeneeeseessesseensesneensesseensessnens 165
8.9 Time Advance Request Available SEIVICE .......ceeiervieieriieieieceeee et 166
8.10 Next MesSSage REQUESE SEIVICE ....vvvuieriireieiieieieeiieiestetesteetesteeeesteeseesseeneesseensessesssessesssensenns 167
8.11 Next Message Request Available SEIVICE ......vevvivieierierieciieieeeeee ettt 169
8.12 Flush QUEUE REQUESE SEIVICE .....eoueeieriieieiieieetieieeteetesteetteteeeeteereeneeeseeaesseensesseensesseensenseens 171
8.13 Time AdVANCE GIANT T SEIVICE ..vvvvieiieeieieeeieieieeeeeeeeeeeeeeeeeeeeeeeeeseeareeessesaseeessessasseessessnseeesesns 172
8.14 Enable Asynchronous DEliVErY SEIVICE ......ccviruieieriieierieeiieieeiieieettereeeeeee e ensessesnessessnensens 173
8.15 Disable Asynchronous DEliVery SEIVICE.......cevveriieieriieierieiiesiesteeteieeeesseeeeeseseeessesseensenseens 174
8.16 QUETY GALT SEIVICE ..eeuvieuieiieiieieeiesteeeieieetteteettesseseessessaesseeseensesssesseeseensesssansesssessessesssesssens 175
8.17 Query Logical TIiMeE SEIVICE ....c.eecverreriieieriieieetieieeteeeesteesesseeaessesssesseeseensesssassesssessesseensessnens 176
818 QUETY LITS SEIVICE....ueeuiiieieiiieieeieieetieie et eteettete st eaesseessesseensesseessesseensesseensesseensesseensansenns 176
8.19 Modify LoOKAhEad SEIVICE .....c.eeveeeieiieiieiieiieic ettt sae s sseeaesseensenseens 177
8.20 Query LooKaNEAd SEIVICE ......vevveriieieiiieiieiieiete ettt ste e se s e sseensessaensesseensensaens 178
821 RELIACE SETVICE.....eeuiuiiiriiitietieterte sttt ettt ettt ettt ettt b e bbbt bbb e oot eat et ebeebesbenaens 179
8.22 Request REtraction T SEIVICE....c.ccverieriieieriieieriieierteetestesetetesseesesteessesseensesseessessesssessesssensanns 180
8.23 Change Attribute Order TYPE SEIVICE ....cuvevervieieriieietieteiesteseesteevesteeeessesseesesseessesseensensaens 181
8.24 Change Interaction Order TYPE SCIVICE ....ccvevuvervieieiieeieieeieriesteieseeiesseeseesaessesseesesseesesnnas 182
9. Data distribution management (DDIM) ........c.cccovieriiiierienieieniee ettt eaeseeenees 185
0.1 OVEIVIEW ...ttt sttt ettt ettt sttt ettt e b bt e bt e bt ebe e bt s bbb et et s e st e st ebeeb e e bt sbeebesbeneens 185
0.2 Create REGION SCIVICE ..ovieuieiieiieieeieieeiieieetteteettesesseessesssessesssessessaessesseensesseessesssessesseessensenns 194
9.3 Commit Region ModifiCations SEIVICE ........ccuervieierieeierieeeeeiesieesesreesresseeeessesseessessaesessesssenes 195
0.4 Delete REGION SCIVICE ..cuviruveieeiieieeiieieetieieetteteetteseseessesseessesseessesseesseeseessesseessesssessessesssensanns 196
9.5 Register Object Instance With REZIONS SEIVICE......c.cccververvierierieieeieiieeeee et seeseeseeevenieens 197
9.6 Associate Regions FOr Updates SEIVICE.......couivieiieieriiiieiiiieniesieeienieeeesseessesseessesseessessassens 199
9.7 Unassociate Regions FOr Updates SEIVICE .......cuevvirieriiiieiiiieiesieeieseeeeereevesseeaesreeaesseennens 200
9.8 Subscribe Object Class Attributes With Regions SErviCe..........cevirvverierieriieierieeieiesveneenenen 201
X Copyright © 2010 IEEE. All rights reserved.

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on September 09,2010 at 14:35:51 UTC from IEEE Xplore. Restrictions apply.



9.9 Unsubscribe Object Class Attributes With Regions Service..........oeoerveeeierieienenieneseeeeeene 203

9.10 Subscribe Interaction Class With RegIiONns SEIVICE .......ceeruiruieiiieierieieie et 205
9.11 Unsubscribe Interaction Class With Regions SErviCe ..........ccuevierirrierieriereneeierieeee e 207
9.12 Send Interaction With REZIONS SEIVICE........evuiruiiriieieriieiieit ettt s 208
9.13 Request Attribute Value Update With Regions SErvice........cevveierieiinierieneeieseeeeseeeienne 209
10. SUPPOTE SEIVICES ...enviuieneeetieteetiete et et et et et et e ssteatesseeeeeseenteeseenseeseeneesseensesseensesneensesseensenseeneenseenes 213
LO. 1T OVRIVIEW ..ottt ettt ettt e ste et e e e et et e et e et e e st e st ene e st emeesseemeen st ensesseenseseenseeneensesneensesnean 213
10.2 Get Automatic Resign DIreCtiVe SEIVICE .....cc.eevertieieriieieniieieseeeiteteeeteseeeneeseeeeeseeeeesseeaesneas 214
10.3 Set Automatic Resign DIr€CtiVve SEIVICE ......ccueeuertieieriieiireieie sttt eeee e seeenae s 215
10.4 Get Federate Handle SEIVICE ......cevuieuieriirierieeiieieei ettt ettt ettt eae s 215
10.5 Get Federate NAME SEIVICE .....cevervieiiriieierieeierieeiesieeieesteetesteeseesseensesseensesseensesseesesseensesseenees 216
10.6 Get Object Class Handle SETVICE .......c.cevruerueriirinirenieienieieiieiese sttt sttt 217
10.7 Get Object Class NAIME SETVICE ...c..cueveurrueruiriirierierientetetententeeeieesestesieseessesenseseeneeseesessessenses 217
10.8 Get Known Object Class Handle SETVICE.........coevuirieieieieirinineresieeseeeeieeeee et 218
10.9 Get Object Instance Handle SEIVICE.........cccviriiiieiririniiirinienesenteeseee ettt 219
10.10Get Object INStance NAME SEIVICE.......eoveieureuiririiriietentententeteteeeteetesie st st sreseeseeseereeneenesueenes 220
10.11Get Attribute HAndIe SEIVICE .....ovveeueireieieiieeiesieeiieie ettt ettt ae s 220
10.12Get AriDULE NAME SCIVICE .vveuveeieeiieieierteeeiesteeeteeeeteeteeseesseeseesesseessesseensesseensesneensesseensesneen 221
10.13Get Update Rate Vallue SEIVICE ......cc.eeeruerieieieieiiriinierie sttt ettt sae s 222
10.14Get Update Rate Value For Attribute SETVICE ........ccuevierieirireniriinienienectcteeeeeeieeiese s 222
10.15Get Interaction Class HANAIE SETVICE ........ccverviiuierieiiieiiriieiese ettt 223
10.16Get Interaction Class NAME SEIVICE ......ervteeeruerrierierieeiertieresseeeesseessesseeseesesssesseseessesnsessesnes 224
10.17Get Parameter Handle SEIVICE........ccuivieierieieriieiesieeieettee ettt sneas 225
10.18Get Parameter NAME SEIVICE. ... .ccuieiereieierieeiieteetieteeteeteeeeeesseesesseensesseensesseensesseensessesnsensen 225
10.19GEt Order TYPE SEIVICE ...cuveutieuietieiiertieiertesitesteesietesseessesseensesseensesseensasseenseseensesseensessesnsesneen 226
10.20Get OTder NAIME SETVICE ....evivinrinienieiieiieiieieeieetesie ettt ettt st sae st sa et et et et et et esbeseesaeenen 227
10.21Get Transportation Type Handle SEIVICE ........ccuervieriiriieriieieie sttt 227
10.22Get Transportation TYPe NAME SEIVICE ......ccveeriereieierieeienieseesteeeeeieeteeeeseesseeeesseensesseensessens 228
10.23Get Available Dimensions For Class Attribute SeTVICe .........cecevererienienenierieieercneneneseenes 229
10.24Get Available Dimensions For Interaction Class SEIVICE .........ccceververierieneeeeinienenienieneneenes 230
10.25Get Dimension Handle SEIVICE .........ccueouiieiriririniiesieieeteeee ettt 230
10.26Get DImMension NAME SETVICE ..c..eouerviueieieuieiieiirieniestestesteteeteie et sttt st st st ee ettt sbeseesaenaen 231
10.27Get Dimension Upper BoUNd SEIVICE ........ccevveiuierieriieiiiieiesit ettt ee e e eneas 232
10.28Get Dimension Handle St SEIVICE .........coueuiriririniinieiiieieirese ettt 232
10.29Get Range BOUNAS SEIVICE ......eviriieiiriieieeiieiesieeiesteeieeteetesseestesseesae s e essensesssenseensesesnsessesnees 233
10.30Set Range BOUNAS SEIVICE. ......cuevuieieiiieieeiieieeiietieitesteeteseesaesseeaesseensesseensesseensesseensesseensesses 234
10.31Normalize Federate Handle SEIVICE ........coueieuiriririnienienienieicecceiest et 235
10.32Normalize Service GIOUDP SCIVICE .....ccvervrrrerreeieriereerteeeessessessesssesesssesseessesseessesssessesseessesees 236
10.33Enable Object Class Relevance Advisory SWitch SErviCe ........coevvvveriereiecienienieeeeeeeeeieeeen 236
10.34Disable Object Class Relevance Advisory SWitch SErvice.........oovvvevierieeiinierieeeeieeeeie e 237
10.35Enable Attribute Relevance Advisory SWitCh SEIVICE.........cccvrvievverieeiieriieieriieie e 238
10.36Disable Attribute Relevance Advisory SWitCh SEIVICE........cccvvvievierieriieriieieiieie e 239
10.37Enable Attribute Scope Advisory SWitCh SEIVICE......c.covvevvirierieriieieiieieeeereeeee e 239
10.38Disable Attribute Scope AdviSory SWitCh SEIVICE........ccvevvirieriirieiieiee e 240
10.39Enable Interaction Relevance AdviSory SWitCh SEIVICE .......c.evvirververreriieieniieieeeeeeseeieneees 241
10.40Disable Interaction Relevance Advisory SWitCh SEIVICE.......covevververieriieieriieieeeeeeseeie e 242
10.41EvOKeE CallDaCK SETVICE......eouiitintiiiiiieiieiteiteitei sttt st sttt sae s 242
10.42Evoke Multiple CallbDacks SEIVICE .....c.eevveruieieriieieriieiieiieie et ete st se e staesseseee s seaensesseennas 243
10.43Enable CallDACKS SEIVICE ...c..ccuerteriiriiuieiieiieiietietesie ettt ettt sttt st ettt et ebe e e naen 244
10.44Disable CallDACKS SETVICE ......eeueeeieuiiriieierieeie st ettt et ee st et see e seese et eseesteeneeeesneenseenean 245
11. Management object MOdel (IMOM) .......oociiiiiiiiiiieieee ettt saeeneas 247
Copyright © 2010 IEEE. All rights reserved. X1

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on September 09,2010 at 14:35:51 UTC from IEEE Xplore. Restrictions apply.



T1.T OVEIVIEW ..ottt e ettt e et e e et e et e e s eaaaa e e e e s eeaaaseeessanaaaeeeesensaeeesessnseeeeesns 247

11.2 MOM ODJECE CLASSES. .. veeueentieniitieieeiteie st ete st eete et eeteste et e s st e eesteeneesseen e eteensesseeneeeneeneesneenseenean 247
11.3 MOM INtEraction ClASSES .....c.veeuieiereeeierieeiesieeteetiete et eteeseeseessteneeseesseeseenseeneenseeneenseeneesneenean 248
11.4 MOM-related characteristics of the RTT.........cccooiiriiiiiiiieeeee e 250
11.5 SEIVICE TEPOTTINE ..eueetieiietieeieeteete et eteete e e steeete et eeneeeteenseeseensesseensesseensesseenseeseenseeneensesneensesnean 252
11.6 MOM OMT tADIES ....eoveenieiieiieiieiietiete ettt ettt eese s te e ssesesbesseneaneeseeseeseesessessessenn 252
12. Programming 1anguage MAaAPPINGS ......ceeeeuereeriereeiertieieeteeeeesteeee st eeesseeeessesseenseeseenseeneensesneesesnean 289
L2.1 OVRIVICW ..veneteiteiteettete et et et e e st esteete e e es et e es e et e e st e st ene e st emsesseemeenseensanseensanseensesneensesneensesnean 289
12.2 DIESIZNALOTS ....eueeeueeeienieeiieieeeceteeteseeettetees e steestenseeneanseeneenseeneessesseanseensenseensenseeneesneensesneesesnean 289
12.3 Logical time, timestamps, and lookahead..............coooviiiriiiieiiiee e 290
12.4 Standardized timMe LYPES ......eevervirrerierieieiirircrt ettt ettt sttt ettt sae s 291
12,5 COMMECT .ttt ettt ettt st e s bt e sat e e bt e s st e e bt e sbbeeab e e bt e sabeebeesabeebeennee s 292
12.6 Concurrency and TEENLTANCY .....c..ceeeruerrirtertertetererteieeientesiestestessessestesesseneeneessestenessessesuesuensen 292
12.7 Dynamic link compatibility .........ccceceeriroieierieiieiee et 293
12.8 Reflect Attribute Values service methods ..........cceeieiiiiiriieiieeceeeeee e 293
12.9 Receive Interaction service Methods .......oc.eeriieieriieierie et 293
12.10Remove Object Instance service Methods ..........cceerererienierieniiiiiinineneeceeeeeese e 294
T2 TTJAVA 1.ttt ettt ettt et et et e bt e s esb e s s e st et b et aeseese et e seese b e b e b essensenbenteneeseeneereebennan 294
L2, 12CHt ittt ettt ettt b bbb s bttt bRt ettt e te b et e b e b e b es b e st entanteteeseene et e eseereesennen 309
12.13Web Service Definition Language (WSDL)......ccccvviririnininineneneieteeeeeesene e 324
13. CONTOTIMANCE......cuieieie ettt ettt et e st e st e s et esaesseense et eentenseeneeeseensesseensesseensesesnsensenneenes 333
13.1 Federate CONfOIMANCE.........c..eoveteieiiiieiiniiit sttt sttt 333
13.2 RTI CONTOTINAICE ..ottt ettt ettt st sttt ettt eb e ebesaesae s 333
Annex A (informative) AP infOrmation ............cooceviiiiereiiienieee et 335
Annex B (Normative) JAVa APL........cc.oooiiieieieecee ettt sttt re et neens 337
Annex C (Normative) CH APL......ooiiieeeeece ettt ettt seeese st ensesseenseseens 343
Annex D (normative) Web Services AP ......cc.ooioiiiiiieeceeeee ettt 345
Annex E (informative) RatiONALe.........cceeverieiieriecieieee ettt sttt aeeaesseesaeseensesseenseseens 347
Annex F (normative) FOM Document Data (FDD) XML Schema declaration...........c.ccoceeveveeverenencnennee 357
Annex G (normative) MOM and Initialization Module (MIM) ........ccccveieiiinieniinieie e 359
Annex H (informative) BibliOGraphy .......cccceiieiiiriieierii ettt ettt ettt sre s e eseesreensensens 361
Annex I (informative) FIgure table.........ccoiiiiiriiieiciee ettt esse e 363
Xii Copyright © 2010 IEEE. All rights reserved.

Authorized licensed use limited to: Sogang University Loyola Library. Downloaded on September 09,2010 at 14:35:51 UTC from IEEE Xplore. Restrictions apply.



IEEE Standard for

Modeling and Simulation (M&S)
High Level Architecture (HLA)—
Federate Interface Specification

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 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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