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PROBLEM STATEMENT 
COMPLEX SYSTEM OF SYSTEMS ENVIRONMENTS 

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

Example: NATO Alliance 
Ground Surveillance (AGS) 

System 

What Does it Mean to an 
Individual Acquisition? 
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PROBLEM STATEMENT 
ACQUISITION CHALLENGES IN SOS ENVIRONMENTS 

Source: 
http://archive.defensenews.com/article/20130514/
DEFREG01/305140015 

Equivalent (in %) of ca. $10 Billion 
Compared to US DoD Budget 

European Authorities  
will not certify Euro Hawk 

Lack of Anti-Collision System 
(Interface with Civilian Air Traffic Control) 
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Source: "SoSE from the SE 
Standards, INCOSE SE 
Handbook, and Dual V-Model 
Perspective", INCOSE Webinar 
72, Feb 18, 2015, John Clark 

John Clark 

PROBLEM STATEMENT 
ACQUISITION CHALLENGES IN SOS ENVIRONMENTS (CONT’D) 
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Source: 
http://i81.photobucket.com/albums/j236/
dimitri_the_pirate/RedneckCarAirConditioner.jpg 

UNDESIRABLE OUTCOMES 
RESULTS OF STOVEPIPING OR SILO ENGINEERING 
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“Systems-of-Systems” (SoS): Is a system of  
interest whose elements are managerially 
and/or operationally independent systems. 
This interoperating and/or integrated 
collection of  constituent systems usually 
produce results unachievable by the individual 
systems alone.  
(Source: SE Handbook 4.0) 

SYSTEM OF SYSTEMS ENGINEERING 
HIERARCHY WITHIN A SYSTEM 
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SYSTEM OF SYSTEMS ENGINEERING 
MAIER SOS CHARACTERIZATION Judith Dahmann 

Directed SoS: 
Ø  Created to Fulfill Specific Purpose 
Ø  Dedicated SoS Manager 
Ø  Subordinated Constituent Systems 

Acknowledged SoS: 
Ø  Recognized SoS Objectives 
Ø  Designated SoS Manager & Resources 
Ø  Independent Constituent Systems 

Collaborative SoS: 
Ø  Agreed Upon Central Purpose 
Ø  Voluntary Interaction 
Ø  Independent Constituent Systems 

Virtual SoS: 
Ø  Lacks Central Management 
Ø  Lacks Agreed Upon Purpose 
Ø  Large Scale Emergent Behavior 

Source: “The State of Systems of 
Systems Engineering Knowledge 
Sources ", INCOSE SoSWG 
Webinar, Oct 2015 
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Independent	
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System

Stovepiped 
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System Boundary 

SYSTEM OF SYSTEMS ENGINEERING 
TRADITIONAL ACQUISITION 

Focus on 
Constituent System 

Engineering 



July 

www.incose.org/symp2016 

Independent	
Constituent	
System

Owner	#1 Owner	#2
(SoS	Lead) Owner	#n

Independent	
Constituent	
System

Independent	
Constituent	
System

Independent	
Constituent	
System

Owner	#1 Owner	#2
(SoS	Lead) Owner	#n

Independent	
Constituent	
System

Independent	
Constituent	
System

Independent	
Constituent	
System

Collaboration

SoS	Operational,	Functional,	Architectural
Crosscutting	Analysis	(As-Is,	To-Be,	Gap	Analyis)

Interfaces

Analyis Analyis

Requirements

Owner	#1 Owner	#2
(SoS	Lead) Owner	#n

Independent	
Constituent	
System

Independent	
Constituent	
System

Independent	
Constituent	
System

Collaboration

SoS	Operational,	Functional,	Architectural
Crosscutting	Analysis	(As-Is,	To-Be,	Gap	Analyis)

Crosscutting	Composition	and	Integration	of	
Constituent	Systems

Interaction

Interfaces

Analyis

Implementation

Analyis

Requirements

Owner	#1 Owner	#2
(SoS	Lead) Owner	#n

Independent	
Constituent	
System

Independent	
Constituent	
System

Independent	
Constituent	
System

Collaboration

SoS	Operational,	Functional,	Architectural
Crosscutting	Analysis	(As-Is,	To-Be,	Gap	Analyis)

Crosscutting	Composition	and	Integration	of	
Constituent	Systems

Interaction

Interfaces

Analyis

Implementation

Analyis

Requirements

Focus on  
System of Systems 

Engineering 

ENGINEERING 
CONSTITUENT  

SYSTEMS  
WITHIN CONTEXT 



July 

www.incose.org/symp2016 

SYSTEM OF SYSTEMS ENGINEERING 
SYSTEM OF SYSTEMS ENGINEERING (SoSE) 

Socio-Technical 
Aspects 

Judith Dahmann 
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SoS-VEE Model 
BENCHMARK: DUAL-VEE MODEL 

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

SoS-VEE Model: SIMPLE, MODULAR & SCALABLE 
BENCHMARK: DUAL-VEE MODEL 
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SoS-VEE Model 
CREATING THE MAIN BUILDING BLOCK 

(Desired)
System

Implementation

IntegrationArchitecture

User & System 
Requirements

Verification & 
Validation

(Final)
System

System
Elements

S

SE SE

Main Building 
Block 



July 

www.incose.org/symp2016 

SoS-VEE Model 
CREATING THE MAIN BUILDING BLOCK (CONT’D) 
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Garry Roedler 

Iteration and 
Recursion by Garry 

Roedler 

S

SE S

SE S

SE SE

Apply to SoS-VEE 
Model 

SoS-VEE Model 
ITERATION AND RECURSION PRINICPLES 

Source: Systems Engineering Handbook, Fourth 
Edition, Figure 3.5, Garry Roedler 
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Entity 
Layer 

SoS-VEE Model 
CREATING THE ENTITY LAYER 

Backplane 

Entity V-Model 
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Review & Audit 
Milestones 

SoS-VEE Model 
ASSIGN REVIEW & AUDIT MILESONES 
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SoS-VEE Model 
BUILDING THE HIERARCHY 
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IMPLEMENTATION OF SYSTEM ELEMENTS 
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SoS-VEE Model 
COMPLEX SYSTEM OF SYSTEMS HIERARCHIES 
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ALIGNMENT WITH DANSE SoS LIFE-CYCLE 
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SoS-VEE Model 
INTEGRATION OF SOCIA-TECHNICAL ASPECTS 
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SoS-VEE Model 
CONLUSIONS & SUMMARY 
Ø  Failure to consider SoSE (context) early and throughout the acquisition  

can result in significant risk to the effectiveness and fielding of systems 
Ø  The SoS-VEE Model: 

Ø  Offers a simple, modular, and scalable engineering tool 
Ø  Focuses on early SoSE activities (stakeholder needs, system requirements, 

architecture) 
Ø  Addresses the socio-technical aspects of integrating people, processes, and 

products associated with the constituent system(s) 
Ø  Based on VEE model principles 
Ø  Focuses on SoSE behavior, defines Constituent System requirements & interfaces 
Ø  Aligns with governing SE and SoSE principles (SE process, system hierarchy, 

iteration, recursion, recursion, DANSE SoS Life Cycle, Wave Model, etc.) 
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IMAGINE WHAT COULD HAVE BEEN … 
 

Source: http://www.luftwaffe.de/portal/a/luftwaffe/!ut/p/c4/NYq5DsIwEAX_aNcJUojoOBSgCR0QuiWxIku-
tFmTho_HLngjTTMPX5jx9DEziQmeLD5xGM3uvYJdQTQ5qFWtok0LJFrwUf6ThjF4LcWivZjsmUkCQwwstpTEnAuYCQdVnQ6qUf9V3_Zy787H7aa59t0No3P7HzlRsZQ!/ 
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SoS-VEE Model 
QUESTIONS & ANSWERS 

Oliver Hoehne, PMP, CSEP, CSM 
Senior Professional Associate & 

Project Manager 
WSP | Parsons Brinckerhoff 
hoehneom@pbworld.com 

Tel.: (973) 353-7617 
Cell: (862) 371-7314 
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