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Abstract 

The engineering of complex systems-of-systems (SoS) is one of the main challenges facing 
Defence in the development, acquisition and implementation of integrated warfighting 
capabilities. SoSs are ubiquitous within Defence, yet there is currently little effort to engineer 
these systems and capabilities. 

This presentation explores the nature of SoS, SoS engineering (SoSE) and the potential for 
MBSE to support SoSE. It includes a discussion of: 

1) an understanding of military SoS in terms of its variety, formation, evolution and 
complexity; 

2) an understanding of SoS activities throughout lifecycles and in evolution; 

3) potential roles of MBSE in and relation to SoSE practice; and 

4) key challenges and opportunities for applications of MBSE for defence SoSE. 

Some important issues and features of SoS are explored, including military SoS variety, 
different SoS perspectives, SoS processes and SoS complexity and well-being. SoSE 
engineering is discussed, addressing the difference from traditional systems engineering and 
the US DoD approach to SoSE. Incorporating MBSE into defence SoSE practice is shown to be 
a necessary, albeit challenging, step in developing practical approaches to SoSE. This will 
require improvements and extensions of MBSE concepts, processes and tools in order to 
adequately and successfully address SoS challenges and issues. 

UNCLASSIFIED 
143 



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
FEB 2013 

2. REPORT TYPE 
N/A 

3. DATES COVERED 
  -   

4. TITLE AND SUBTITLE 
Incorporating MBSE into SoS Engineering Practice 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Maritime Operations Division, DSTO 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release, distribution unlimited 

13. SUPPLEMENTARY NOTES 
See also ADA585222. Proceedings of the 2012 Model-Based Systems Engineering Symposium, 27 - 28
November 2012, DSTO Edinburgh, South Australia., The original document contains color images. 

14. ABSTRACT 
The engineering of complex systems-of-systems (SoS) is one of the main challenges facing Defence in the
development, acquisition and implementation of integrated warfighting capabilities. SoSs are ubiquitous
within Defence, yet there is currently little effort to engineer these systems and capabilities. 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

SAR 

18. NUMBER
OF PAGES 

11 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



UNCLASSIFIED 
DSTO-GD-0734 

Presenter Biographies 

Dr Pin Chen is a Senior Scientist in Maritime Operations Division, Defence Science & 
Technology Organisation (DSTO). Dr Chen’s main research interests include Architecture 
Practice, Systems Engineering for SoS, complex systems design, and complexity management. 
Dr Chen joined DSTO 1996 after he completed his Ph.D. in Computer Science at the 
Australian National University. Previously, Dr Chen led research tasks and studies in several 
fields, including architecture practice study, architecture information model development for 
architecture repository, SoSSE, and Unmanned Underwater Vehicle (UUV) cooperation 
modelling and design. 

Dr Mark Unewisse is a Principal Research Scientist with the Land Operations Division of the 
DSTO, leading the Land Capability Integration program. His 28 year career with Defence has 
spanned: submarine and surface ship simulation systems; infrared optoelectronic systems; 
Land force C2 systems; military experimentation; Army aviation; Land and Joint Fires; 
Combat Vehicle Systems; Land NCW; force-level integration; force protection; and supporting 
the RAAF Combat Support Group. In addition, Mark has undertaken a wide range of 
corporate and leadership roles within DSTO. Mark’s current research efforts include: system-
of-systems integration, tactical land Intelligence, Surveillance, Target Acquisition and 
Reconnaissance (ISTAR) and the implementation of networked force capability. 

Presentation 
 

 
 

UNCLASSIFIED 
144 



UNCLASSIFIED 
DSTO-GD-0734 

 
 

 
 

UNCLASSIFIED 
145 



UNCLASSIFIED 
DSTO-GD-0734 

 
 

 
 

UNCLASSIFIED 
146 



UNCLASSIFIED 
DSTO-GD-0734 

 
 

 
 

UNCLASSIFIED 
147 



UNCLASSIFIED 
DSTO-GD-0734 

 
 

 
 

UNCLASSIFIED 
148 



UNCLASSIFIED 
DSTO-GD-0734 

 
 

 

UNCLASSIFIED 
149 



UNCLASSIFIED 
DSTO-GD-0734 

 
 

 
 

UNCLASSIFIED 
150 



UNCLASSIFIED 
DSTO-GD-0734 

 
 

 
 

UNCLASSIFIED 
151 



UNCLASSIFIED 
DSTO-GD-0734 

 
 

 
 

UNCLASSIFIED 
152 



UNCLASSIFIED 
DSTO-GD-0734 

 

UNCLASSIFIED 
153 

UNCLASSIFIED 

Conclusion 

SoS present a major challenge for Defence engineering 
• Complex, with a large number of component systems 

• Different from traditional SE 
• Often enduring systems developed in 'Waves' 

• Multiple Perspectives on SoS 

Need MBSE in order to: 
• Establish SoS standards and processes 

• Manage the volume of SE artefacts 

• Manage web of cross-project Interdependencies & Agreements 

• Support SoS design for each 'SoS Wave' 

• Monitor & manage SoS status and Well Being 

• Understand impact of changes from component systems on SoS 

Window of opportunity to establish a MBSE in Defence SoSE 

Initially address a few test cases: 
• Amphibious Capability 

• Land Force Networking 

• Certification of Operational Forces 
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