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Topics
1. Overview and Design, opendis7-source-generator Architecture
2. Codebases for opendis7-java and opendis7-python
3. Examples and Testing
4. DIS Streaming, Logging and File Encodings
5. Live Virtual Constructive (LVC) Archiving
6. Track Interoperability, C2SIM
7. Planned Future Work
8. Conclusions and Recommendations
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Design principles

Open source for unrestricted use, no hidden dependencies
Specification compliance
Data definitions for repeatable autogeneration of source code
Quality Assurance (QA) through repeatable unit testing
Adopt, refine “best practices” for each programming language
Build community: public scrutiny, testing, improvements
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opendis7-source-generator Architecture

Strict adherence to publicly defined specifications
Autogeneration inputs: locally defined XML data structures for 

IEEE DIS Protocol Data Units (PDUs) and published XML for 
SISO-REF-010 Enumerations 

Autogeneration of multiple production outputs
• codebases for PDU handling
• Enumeration classes for names/numbers/descriptions
• Utility classes for programmer support: networking, I/O, etc.
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opendis7-source-generator Architecture
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PDU definition: all about the data

Data structures for all 72 IEEE DIS PDUs defined in .xml

• Further transformed as formal XML Schema for DIS documents

Enumeration types defined by SISO in .pdf .xslx and .xml

• Updated frequently, approved annually, working group process
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Entity State PDU diagram
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ESPDU defined in XML

NPS-defined XML 
data structures 

for DIS

https://github.com/open-dis/opendis7-source-generator/tree/master/xml/dis 7 2012 8

https://github.com/open-dis/opendis7-source-generator/tree/master/xml/dis_7_2012
https://savage.nps.edu/open-dis7-java/xml/DIS_7_2012.autogenerated.xsd
https://github.com/open-dis/opendis7-source-generator/tree/master/xml/dis_7_2012


Formal DIS Schema for XML documents

https://savage.nps.edu/open-dis7-java/xml/DIS_7_2012.autogenerated.xsd

Autogenerated 
XML Schema 

for DIS documents
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https://savage.nps.edu/open-dis7-java/xml/DIS_7_2012.autogenerated.xsd
https://savage.nps.edu/open-dis7-java/xml/DIS_7_2012.autogenerated.xsd


SISO 
Enumerations 

references
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XML excerpt SISO enumerations

11https://raw.githubusercontent.com/open-dis/opendis7-source-generator/master/xml/SISO/SISO-REF-010.xml

https://gitlab.nps.edu/Savage/NetworkedGraphicsMV3500/-/tree/master/specifications
https://raw.githubusercontent.com/open-dis/opendis7-source-generator/master/xml/SISO/SISO-REF-010.xml


Javadoc

JDK 17 Javadoc Documentation describes Java interfaces in detail, 
providing online documentation and context-sensitive help

Be sure to update or add Javadoc entries in your programs.  
Having Javadoc available greatly aids understanding and will 
often uncover flaws that might otherwise go unnoticed.

Guidance: How to Write Doc Comments for the Javadoc Tool
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https://docs.oracle.com/en/java/javase/17
https://www.oracle.com/technical-resources/articles/java/javadoc-tool.html


Javadoc screenshot

https://savage.nps.edu/open-dis7-java/javadoc 13

https://savage.nps.edu/open-dis7-java/javadoc


ExampleSimulationProgram.java
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opendis Python project
Testing legacy python DIS using a software-defined radio. 
(a) GNU Radio block diagram, 
(b)Ettus Research USRP B205mini-i Software Defined Transceiver, 
(c) ADS-B PDU Encoder console output, 
(d)Wireshark UDP network capture of ADS-B messages, 
(e) backyard antenna position, 
(f) demodulated signal response,
(g) radio transceiver box with USB connection.
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Software defined radio (SDR) DIS Python project
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NPS course MV3500 Networked Graphics Simulation
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All course assets are online
Students use version control

https://gitlab.nps.edu/Savage/NetworkedGraphicsMV3500


Wireshark is useful network monitoring tool for DIS 
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https://www.wireshark.org

https://www.wireshark.org/


Brennenstuhl thesis, playback compression
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LVC playback Scan Eagle telemetry
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https://savage.nps.edu/videos/ScanEagle-KLV-3D-2021-10-13.mov


Track distillation, replay, visualization
Now working to refine processes for linear-regression curve fits 

and track distillation to encourage further analytic assessment
Treating Track as a first-class media type, augmenting with KML 

waypoints and X3D interpolators is valuable for gaining insight 
and understanding

Adjusting timestamp epoch to commencement is enabler for LVC
Adding COMMENT PDUs as narrative, plus diversity of DIS PDUs, 

provides rich capabilities for recording/analyzing simulations 
with real-world experimentation
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C2SIM: Command and Control for Simulation

SISO standard, NATO interoperability experimentation, much activity.  
DIS seems to be a good complement for state updates.
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Future work: lots

Compressed DIS (C-DIS) PDU encoding and DIS version 8
Unit testing suites might lead to conformance criteria
Multiple encodings tested:  DIS binary, plain text, XML, EXI, JSON
PDU track classes for scenario analytics
Conformance tests for specified DIS behaviors
Publishing libraries of repeatable examples and tests
Your project here…
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Conclusions and Recommendations

opendis7 source generator is working and repeatable
opendis7-java is working and ready for broad use
opendis7-python testing and refinement has begun

Now that stable design is achieved, much greater presence in 
github forums is planned, all participation is welcome

DIS offers opportunity for mainstreaming M+S in many ways
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Availability

OpenDIS on github
• https://github.com/open-dis
• https://github.com/open-dis/opendis7-source-generator
• https://github.com/open-dis/opendis7-java
• https://github.com/open-dis/opendis7-python
MV3500 Networked Graphics Simulation course
• https://gitlab.nps.edu/Savage/NetworkedGraphicsMV3500

with IITSEC DIS 2021 Tutorial
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https://github.com/open-dis
https://github.com/open-dis/opendis7-source-generator
https://github.com/open-dis/opendis7-java
https://github.com/open-dis/opendis7-python
https://gitlab.nps.edu/Savage/NetworkedGraphicsMV3500
https://gitlab.nps.edu/Savage/NetworkedGraphicsMV3500/-/tree/master/conferences/IITSEC2021


Contact

Don Brutzman

brutzman@nps.edu
http://faculty.nps.edu/brutzman

Code USW/Br, Naval Postgraduate School
Monterey California 93943-5000 USA

1.831.656.2149 work

mailto:brutzman@nps.edu
http://faculty.nps.edu/brutzman

	Generating Distributed Interactive Simulation (DIS) Codebases using opendis7-source-generator
	Topics
	Design principles
	opendis7-source-generator Architecture
	opendis7-source-generator Architecture
	PDU definition: all about the data
	Entity State PDU diagram
	ESPDU defined in XML
	Formal DIS Schema for XML documents
	SISO Enumerations references
	XML excerpt SISO enumerations
	Javadoc
	Javadoc screenshot
	ExampleSimulationProgram.java
	ExampleSimulationProgram.java excerpt
	opendis Python project
	Software defined radio (SDR) DIS Python project
	NPS course MV3500 Networked Graphics Simulation
	Wireshark is useful network monitoring tool for DIS 
	Brennenstuhl thesis, playback compression
	LVC playback Scan Eagle telemetry
	Track distillation, replay, visualization
	C2SIM: Command and Control for Simulation
	Future work: lots
	Conclusions and Recommendations
	Availability
	Contact

