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Source: http://nagsma.nato.int/images1/AGS2_large.jpg 

Example: NATO Alliance Ground Surveillance 
(AGS) System 

What Does it Mean to an Individual 
Acquisition? 

PROBLEM STATEMENT 
STOVEPIPED ACQUISITIONS IN COMPLEX SYSTEM OF SYSTEM ENVIRONMENTS 

http://nagsma.nato.int/images1/AGS2_large.jpg


PROBLEM STATEMENT (CONT’D) 
 

Source: The Pentagon Wars https://www.youtube.com/watch?v=iDYpRhoZqBY 

https://www.youtube.com/watch?v=iDYpRhoZqBY


SYSTEM OF SYSTEMS 
THE BASICS 

Hierarchy within a System 
(Source: ISO/IEC 15288) 

“Systems-of-Systems” (SoS) are 
systems-of-interest whose system 
elements are themselves systems, 
typically these entail large-scale inter-
disciplinary problems involving multiple, 
heterogeneous, distributed systems. 
These interoperating collections of 
component systems usually produce 
results unachievable by the individual 
systems alone. (Source: SE Handbook 3.2.2, 
Section 2.5 Systems-of-Systems). 
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PROBLEM STATEMENT 
NATO AGS SYSTEM PRESENTED AS A SYSTEM OF SYSTEMS 

Constituent Systems & 
System Elements 

System of Systems (SoS) 



CHALLENGES OF SYSTEM OF SYSTEMS ENGINEERING (SoSE) 
SoS CHALLENGES AS DEFINED BY JOHN CLARK 

Source: "SoSE from the SE Standards, INCOSE SE Handbook, and Dual V-Model Perspective", INCOSE Webinar 72, Feb 18, 2015, John Clark 

John Clark 



UNDESIRABLE OUTCOMES 
RESULTS OF STOVEPIPING OR SILO ENGINEERING 

Source: http://i81.photobucket.com/albums/j236/dimitri_the_pirate/RedneckCarAirConditioner.jpg 

http://i81.photobucket.com/albums/j236/dimitri_the_pirate/RedneckCarAirConditioner.jpg
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OBJECTIVES 
INCREASING THE EFFECTIVENESS OF SYSTEM ACQUISITIONS 

Improving Acquisition and Performance of Defense 
Programs & Systems 

Improve the Acquisition of Military 
Equipment 



OBJECTIVES 
GETTING IT RIGHT FROM THE BEGINNING 

Source: http://www.dau.mil/homepage%20documents/JCIDS_Primer_ver_%204_02162012.pptx 

Joint Capabilities Integration 
Development System (JCIDS) 

Getting it Right from the 
Beginning 

http://www.dau.mil/homepage documents/JCIDS_Primer_ver_ 4_02162012.pptx


OBJECTIVES 
GETTING IT RIGHT IN THE FIRST STAGES* 

*Source: “Model Based Systems Engineering Initial Stages, Get It Right in the First Stages” Presented at INCOSE IS2015, Mark Walker 
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L. Mark Walker 



PROOF OF CONCEPT 
GETTING IT RIGHT IN THE FIRST STAGES* (CONT’D) 

*Source: “Model Based Systems Engineering Initial Stages, Get It Right in the First Stages” Presented at INCOSE IS2015, Mark Walker 

Mark’s paper emphasizes the critical 
importance of an integrated 
architecture being developed along 
with (in parallel) with requirements 
development and analysis. 
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CONCEPTUAL MBSE: SoS-VEE Model (Recap) 



CONCEPTUAL MBSE: SoS-VEE Model (Recap) 



CONCEPTUAL MBSE 
SE VS. SoSE USING SoS-VEE MODEL 
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CONCEPTUAL MBSE 
TRANSITIONING TO MBSE 
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CONCEPTUAL MBSE 
CREATING THE MBSE BUILDING BLOCK 
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Modeling of System of Systems to Define 
Constituent System Requirements and 

Interfaces 

Source: INCOSE-OMGSysML-Tutorial-Final-090901 

System of System 

Constituent Systems 



CONCEPTUAL MBSE 
MBSE DURING CONCEPTUAL DESIGN 
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Conceptual MBSE – Application of  
Model Based Systems Engineering by Acquirer During 
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CONCEPTUAL MBSE 
MBSE EXAMPLE – ENTERTAINMENT SYSTEM 
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CONCEPTUAL MBSE 
USING SYSML TO CREATE USE CASE & SEQUENCE DIAGRAMS 
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CONCEPTUAL MBSE 
CONSTITUENT SYSTEM REQUIREMENTS & INTERFACES 
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APPLICATION TO NATO AGS SYSTEM 
IDENTIFYING ACTORS OF THE SYSTEM 

Source: http://nagsma.nato.int/images1/AGS2_large.jpg 

Users / Actors 
(Stakeholders) 
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http://nagsma.nato.int/images1/AGS2_large.jpg


APPLICATION TO NATO AGS SYSTEM 
OPERATIONAL CONCEPT (STAKEHOLDER REQS.) 

Operating Scenarios 
(Stakeholder Language) 

Why 

Who 

When 

Where What 

http://www.nato.int/cps/en/natolive/topics
_48892.htm 

Users / Actors 
(Stakeholders) 

http://www.nato.int/cps/en/natolive/topics_48892.htm
http://www.nato.int/cps/en/natolive/topics_48892.htm


APPLICATION TO NATO AGS SYSTEM 
DERIVING FUNCTIONAL REQUIREMENTS 

http://www.nato.int/cps/en/natolive/topics
_48892.htm 

[FR #001]: The UAV shall be able to detect and 
track objects of interest. 

[FR #002]: The UAV shall be able to report objects 
of interest to the MOB. 

http://www.nato.int/cps/en/natolive/topics_48892.htm
http://www.nato.int/cps/en/natolive/topics_48892.htm


APPLICATION TO NATO AGS SYSTEM 
IDENTIFYING USE CASES (SYSTEM FUNCTIONS) 

[FR #001]: The UAV shall be able to detect and 
track objects of interest. 

[FR #002]: The UAV shall be able to report objects 
of interest to the MOB. 

Users / Actors 

Use Case Diagram 



APPLICATION TO NATO AGS SYSTEM 
PRESENTING THE HIERARCHY 

Block Definition Diagram 

Model View Architecture 
Definition 



APPLICATION TO NATO AGS SYSTEM 
TRANSITIONING TO SEQUENCE DIAGRAMS 

Use Case Diagram 

Sequence Diagram 



APPLICATION TO NATO AGS SYSTEM 
SEQUENCE DIAGRAM 
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Sequence Diagram 

Applicable System 
Requirements 

Applicable Interface 
Requirements 



APPLICATION TO NATO AGS SYSTEM 
SEQUENCE DIAGRAM (CONT’D) 
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UAV Applicable 
Requirements & Interfaces 



APPLICATION TO NATO AGS SYSTEM 
INPUT INTO THE ACQUISITION PROCESS 
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Use Requirements as Basis for V&V of 
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APPLICATION TO NATO AGS SYSTEM 
UNIFIED MODEL INFORMATION APPLICABLE TO UAV 

UAV Applicable 
Diagrams, Relationships 
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CONCEPTUAL MBSE 
SUMMARY 



CONCEPTUAL MBSE 
WHAT DOES IT MEAN TO YOU 
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Improved Interoperability  
(Identified Interfaces) 

Improved Acquisition 
(Stakeholder & Functional Reqs.) 

Improved Performance (Integration, 
V&V of SoS) 

Unified Model, Improved Communication, 
Configuration Mgmt. 

Increased Effectiveness of System 
Acquisitions 



CONCEPTUAL MBSE  
QUESTIONS & ANSWERS 

Thank You for Your 
Attention! 
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