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are needed to sc

defense modeling/simulati

~ Web technolc nmon framework:

-Dynamlc capabi on Stanid'a[rds:,:é\/Vet:::f:::”'” j::

"'ﬁbUShejSS'mO'del provide 'I%iﬁ§t0 support government

‘ el p
and commercial success
0

= Easy use and open extensibility for developersand
§ users, fueling rapid growth of interoperable 3 1
. simulations
= Bring defense modeling/simulation/tactical support =~
| into mainstream of enterprise-wide best-business
"""""""" practices
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Visualizing Al Queda USS Cole attack
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"""" YMSE precepts.
V4 AIV:I\-I HI \ WV HLlJ ‘
"""" Web-based technologies can provic
odeling and simulation architecture
"""" generation of interoperable applicati
,,,,,,,, Simulation support is needed for operational warfighting
,,,,,,,, capabilites
,,,,,,, XML-based architecture can provide a bridge between
,,,,,,, emerging rehearsal/reality/replay requirements and
open/commercial Web standards |
Particularly promising for C4I-Simulation interoperation
,,,,,,, Web = best tech strategy + best business case
T XMSF Web Services, HLAandGrid ~ o8 7
| | -
rrrrrrrr XMSF Definition
he Extensible Modeling and Simulation
Framework (XMSF) is defined as a set of Web-
ased technologies and services, applied within -
| an extensible framework, that enables anew
eneration of modeling & simulation (M&S) |
~_applications to emerge, develop and interoperate.
Current work in Web Services appears to be an
- appropriate basis for organizing and composing
he many necessary capabilities of Web/XML and
rrrrrrr nternet/networking needed for M&S applications. -
wsFwebsewees HAandors e o
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A set of profiles rather than a single architecture

| » Forma technical specifications for interoperability ofWeb
based technologies in support of modeling and simulation
. A%prafi e—m—a—y—jefinea—a—néwcapabi ity—of— —define%interopéreabilitY———
be\Aentwaormoreemstngcapablltles """"
XMSFrrprofijIesrwillﬁinclrudjerr
B 'Abp'liéablé' Véb’ﬁé’c’:’h’hdl’égies;b(rb’io(:dl’ @standa'r;ds, dataand
. metadata standards
- . A%t'allorihtjOf't'h'e'éset’”Of'sfél'eCtedg'S'tahdei'rd's”
rrrrrrr = Ré’comméndatiohs rardr?gu delinﬁesrforril%npleméntationém
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XMSF Leadership Challen ge
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a coordinated DoD approach to app

| commercial Web standards for interoperable M&S
| = Supported by commercial investment wherever possible

D

Recognlzeandiakeadvant age01 Iegacy

| echnology ‘ | ‘ | | ‘

| = To be exploited, not honored just becaljse it exists
 Maintain involvement in key commercial standards

so DoD gets needed capabilities

J

"""'i"F’a}/'fbr Whatj”i’s 'ne'édE"d'Whilfa"I'(avérgig ngOPM
__+ Other people’s money! ‘ : |
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Web Services

Repositories BEIEEEN ~ Administrative |
| Where approved services reside: | ~_Exemplar: DoD XML Registry |

UDDI, LDAP |
Universal Description, Discovery Integration | |
Lightweight Directory Access Protocol |

WSDL, BPEL4AWS |

| services Discovery
| Publish, search capabilities

| Services Description Web Services Description Language |
‘| Detailed methods, parameters Business Process Execution Language for |-

Web Services | |
| XML Messaging XML-RPC, SOAP, XMLP |
| Simple XML encoding/decoding Remote Procedure Calls, XML Protocol | |

- Web services protocol stacks
ol | |SericeRegistry | | |
_| | Service Provider | : 1 _| Service Consumer |

} ; | WsDL 3 ; ; |
""""" SOAP | | soAP |

; i | upDI | j i |
- rep e e TR R
. WAN / Intérnet """
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"'f”""'XIVfIS:'s;eék;'tobrijge'gaps:"f'”

o HLA Federations with other software

0 Message-driven software on heterogeneous platforms

his requires work in both technology and architectures

o Web service standards for self-description, publication,

: location, communication, invocation, and data exchang ‘
~ 1 Model-driven architecture for semantic interoperability

~ OMG standards for Platform Independent Model (PIM)
0 Unified Modeling Language (UML)
0 Meta-Object Facility (MOF) ‘ ‘
| o Common Warehouse Metamodel (CWM

XMSF Web Services, k LAand Grid } 6/21/2004 13

Implementing Distributed Simulation




+ SOAP fo matted RTl calls usin BEEP con municati ns
,,,,,,,, « HLA specification compliant (DMSORTI)
o Ridiranrtianal.calle-allawn.call hacke tararmate fadoratoc
oAl CpLIJIIaI b S a!IUW ua!l vau D Wl I!IU < ICFJCIG. CS
,,,,,,, = Demonstrated in three federations
« "HPAC and ITEM in DTRA’s WMDOA federation
+ Circuit building exercise in HLA-ADL integrated instruction
« XMSF DCEE Viewer (XDV) : 1 :
T XMSF Web Services, HLA'and Grid ~ & o21i2008 5
3 3 ; ; !
Y ¥ L [ et : 1 l ™™ l ' i ,,,,,,,
Web Enabled RTI Communication {%-3|
rrrrrrrr Architecture
Client Platform Server Platform |
""""" , 3 [ RTI
rrrrrrrrr Client Federate :
""""" RTI Ambassador Stub & Federate Ambassador
,,,,,,,,, Remote Federate : Stub & Remote RTI
Ambassador Ambassador
,,,,,,,,,, ’ RTI API ‘ 3 ’ RTI API ‘
rrrrrrrrr { H Federate
,,,,, ’ SOAP Services ‘ ’ SOAP Services ‘ | (or Federation) |
,,,,,,,,, T ¥
""""" BEE.P . [ — ———;— — —~*BEEP Communications
Communications S R R
- XMSFWenSenvices, HLAandGrid —  opipons o
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""" MSF DCEE Viewer (XDV). ... .
| Open standards-based Viewer for the Distributed
Continuous-Experimentation Environment (DCEE) -
~ Sponsor: U.S. Joint Forces Command Experimentation
Directorate (JFCOM/J9). i | i
 Six-week project completed Summer 2003
0C nciple prototype runs on Commercial-off-the-Shelf PCs
] yased protocols to display the actual situation within the
] ration- i i | i
§ d by eligible DCEE users wherever Internet is available
; Web-Enabled RTI with an Entity Based Viewer and
Viewer 0 O S I 0 O S I
B XMSF Web Services, HLAandGrid o008 o
3 3 '
e |
DV actL
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"""" Experimentation C2 Interface (X
I—.I\P\.II Il!Ll ILMII.ILAII VL rrreeri A\ 4
"""" = Concept derived from XDV proof of
,,,,,,,,,, . ODU, SAIC, GMU working with GD to ir ent.
""""" = Internet-deployable viewer-controlle =
,,,,,,,, experiments and exercises
,,,,,,,,,, - Supports participation remote from simulation
= Web services provide network linkage
"""" T raa P
: rawoeou Ul mrrenreouta IKA:J |U3\I|I=V|IL
"""" - Role-based access control
* Overlay multicast option for network efficiency
e XMSF Web Services, HLAandGrid ~ o008 o
3 . : : [
Extensible Battle Management B
"""" Language
Focus: C4l-Simulation Interoperability |
OMSO-funded project to transfer very promising
Ar ; Rattle Mananeament b anaiiana (RAMLD) ta.
I?‘\I Il I..) (48 C‘IVIGII(];H ;IIIC!II. | . I!UJ UC \L VIP_} |19
| openWebstandards
= Spearhead: Dr. Mike Hieb of Alion |
o Expanding to Joint/Combined arena with C2IEDM
= Moving force: Dr. Andreas Tolk of ODU j
"""" ACS converted Army BML to XBML Web services i
threo manthe 1 1 3 1
l.:IIIC"; IEI \Jﬂitl ID
i = Demonstrated atl/ITSEC0O3
O wsrwesevess Ao emaw a
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BML

""""" c omm
,,,,,,,,,,, o
}&L/
"""" “SOAP

ML/F/ i
OAP| Multi |SsO
«— | Source | <
| ~ |Database|

—
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=

. DMSO funded GMU-ODU-ACS-Alion project

(MSF approach:

- Army BML deployment using

- Allies interested in participation: Ut France, Australia

. Allies interested in participation: UK,
= Goal in sight: unambiguous language enables

X
FCOM funding Air Battle Order ODU-Gestalt
4
N\

C4l-Simulation interoperation

XMSF Weh Services, HLAand Grid } B/21/2004 22"




- ficralization. oo e
S 1ITCAl v .A.l!L (AL 11
"'f”””'IVIérgeS'técr nologies to pro id%e'Lhe*m'i'IitaryWth'rele\lar1't'§"'

real-time sonar analysis :

|- physics-based sonar-modeling algorithms

-.3D-graphics visualization tools-

: ‘ > ANt o 3 3 3 3
| . Web-based technologies
 Tactical decision aidsuse BEEEEN BEEE
- Web-based Extensible 3D (X3D) models for composable
~.....rendering . . U U BUUEUNE T AU UL BUUESUU SO SO

: Webh Services m ssaqing : : : :

e A A : : : : :
~ XML Schema-Based Compression (XSBC) for reliable

“transmission

"~ Animations of multipath sonar propagation

XMSF Web Services, HLA‘and Grid 3 § 612112004 23

d S'tr'ibUt'éd”j'CC T D'u't'iih'c'"’tj'e"Cih'WQloqies such§'as

= Robust and transparent architecture

e allow ar-each. ot
er-eacrl-ot

r\WWAN
1 v

+ lesson learned from the mistakes of proprietary

| technologies and Web services ‘ |
~+using open standards and protocols, Grid

omputing solutions gain ubiquity of peer resources-

XMSF Wel Services, HLA‘and Grid : f 6/21/2008 24
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tilation. CA4l. . and the GIG.... . jeh='d |
A\ |||LI||LA.L|:U |, \.(—rl, ul [ AW B |

- DISA, the leading C4l element of DoD, ha 5
| undertaken a major new initiative called tt

| Global Information Grid (GIG)
| = High-capacity network access worldwide 1

| = Network-Centric Enterprise Services: software thatis
: br()a(ll\ff available-in the GlIG 3 f 3 :

e EraﬁchC DVIVihasranﬁassocieited Nahqupacé:e’ thatrdeiines a

- basis for information exchange
N = Web services provide application-level information
,,,,,,,,,, exchange

XMSF Web Services, HLA‘and Grid 3 § 612112004 27
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: \VI:U'UC >¢u Lc II}I I' 10 JIQD d.ll u ].U\;'II ||qut:> LQII I : :
- extensible modeling and simulation framework

= Support a new generation of interoperable applications
= Integrate/reuse existing M&S technologies | 1

= Clear path to integration with Grid computing

Open standards preserve stakeholders’ past investment

~and protect against the fu turej'ris;k' ofﬁproprietary IR I A

technologies
XMSF is a communit

= Exemplars prove feasibility -
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‘ stitute.org/xmsf

D()ﬂ?BI’UtZ mén b utznﬁar@nbs;n'a NmI|8316562149
CUI"’['%BI'a;I‘Smg”' """"3'ClibIaiS@hbS;hﬂ'a'\'lv'.miI?"' 8316563215

Mark Pullen  mpullen@gmu.edu 703.993.1538

Michael Hieb _mhieb@msiac.dmso.mil 703 933-3376

~Katherine L. Morse morsek@saic.com  858.826.6728
- David Drake ~david.l.drake-2@saic.com 858.826.2278

"'f""'Ardr;eas?l’olik””” "f'aiolk@fodu;ed%u '757 6’86.’36203"'%"'
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Defense Modeling & Simulation Office D:I\:/ISO)
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