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Topics

1. System Architectures/Models: An Evolution

2. Modeling Frameworks and Methods: Today’s Reality

3. Toward Better Architectures, More Useful Methods, and Best 
Outcomes: The Challenges

4. Summary and Conclusions
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Architecting/Modeling: Recipe for Success

 1993 Paper: “Method Behind the Madness in System Modeling”

 Premises for Successful Modeling:

Disciplined Methodology

Automation via Computer-Based Tools

Proper Training in Method and Tool

 Conclusion: Modeling Method is Needed 

in Order to Avoid

 Right Solution to the Wrong Problem

 Wrong Solution to the Right Problem

 No Solution to any Practical Problem
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Architecting/Modeling: Then to Now
Lessons Learned 
from Modern 
History:

Genesis of 
Formal SE: 
1943 Army Field 
Manual

Modeling 
Language 
Frameworks 
Evolution (Late 
1960’s –
Structured 
Analysis & 
Design 
Technique

DoD-5000 
Defense 
Acquisition Life 
Cycle Evolution 
Today

4

1943: Basic Structure

1960’s: Process Relationships

2019: Tailored Processes
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Today’s Condition with Architectures 1

Higher Fidelity and Functional Diversity: Experience in Multiple 
Technical Fields Necessary

Extended Objectives: Digital Twin, Economy, Enduring Relevance

Constraining Objectives: Modular Open Systems Approach; 
Cybersecurity; Affordability; Hardware / Software Re-Use

Extended Applications: Systems of Systems (SoS), Mission 
Engineering, Digital Engineering

Lingering Doubts
 Dualities of Expectations: Traditional and Model-Based approaches 

(together) on Programs

 Gartner Predictions:  “2018 Hype Curve”

 SE vs. Model-Based SE (MBSE): How Different?

 If one is challenged at executing the Systems Engineering process, can 
one be expected to be better at MBSE – an SE process using models?
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So What’s Different: Now vs. Then?

 System Complexities

 Tools / Computing Platforms

Hardware-Intensive vs. 

Software-Intensive Systems

 SE Vee vs. Boeing SE Diamond

In Some Respects, Everything has Changed
In Other Respects, Nothing has Changed
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Three Necessary Components in System 
Architecting Process

Architecting 
Methodology 
& Framework

Subject 
Matter 

Expertise for 
System Under 

Design

Architecting 
Tool 

Knowledge

Pre-Conditions to Starting the Architecting or Modeling Effort2:

1. Models should not be built until the questions to be answered are 
known; and

2. Most-fundamental questions of benefit vs cost expected to be addressed 
for the key stakeholders in a timely and cost-effective manner.
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Popular Architecting Frameworks Today

DoD Architecture Framework (DoDAF)
o Formalized a set of products associated with a set of views and viewpoints

Unified Architecture Framework (UAF)
o Defines an enterprise architecture that enables stakeholders to focus on 

specific areas of interest

 The Open Group Architecture Framework (TOGAF)
o Describes an integrated hierarchy of architectures:  Business Architecture; 

Info Systems Architecture; Technology Architecture

 Zachman Framework (for Enterprise Architecture)
o Relates the intersection of two historical classifications

1. Communication fundamentals: primitive interrogatives What, How, When, Who, 
Where, and Why

2. Reification: Transformation of an abstract idea into an instantiation

Framework: The Ontology for Description; Structure
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Frameworks: Complexities & Roadblocks

Having an Architectural Framework is Necessary but Insufficient 
Condition for Successful Modeling
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Popular Architecting Methods & Tools Today

Method Tool Developer

Arcadia Capella Open Source

Harmony Rhapsody IBM

MagicGrid MagicDraw No Magic (Dassault)

Model-Based Sys. Eng. Core, Genesys Vitech

Object Process Method 
(OPM)

OPCAT Dov Dori

Ad Hoc Various Stakeholders

Methodology: The Process

The Systems Engineering “Engine”
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Toward Better Architectures, More Useful 
Methods, and Best Outcomes: The Challenges

Common Vision: 
Architects & 
Engineers

Enabling 
Environment for 

Architecting

• Roles and Responsibilities
• Program/Project Objectives
• Executing the “Systems 

Engineering Fundamentals”

• Stakeholders Participation
• Acquirer / User
• Supplier(s) / Supply Chain

• Tools & Taxonomies
• Skills & Training

Essential Element: (Model-Based Systems Engineering) Method
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Challenge: Planning the Modeling Method

Start and Timing of the Method: Where is T0 and What Happens 
Then?

 Initial Conditions: How do they Impact the Model & Methodology?
oOff-the-Shelf/Re-Used Components vs. Clean Sheet Elements

o Program Phase

o Available Data

o Skills Involved

Fidelity: When is the Modeling Complete?
o Expectations & Detail Needed

oRequirements Traceability

oUtilization in Verification

oUtilization in Validation
Timing

Initial 
Conditions

Fidelity
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Challenge: Deploying and Using the 
Modeling Method

Schedule for Model Development

Funding of Modeling Effort

Ownership of the Resultant Model, Particularly Joint Efforts

Misalignment of DoD-5000 Phases for Architecting Effectiveness
oNeed for Architectures at Different Points of Lifecycle, Especially 

Early Phases

 Impact from Acquisition Lifecycle Changes
o Accelerated Acquisition

oHardware-Centric Systems

o Software-Centric Systems

Organizational Alignment
o System Complexity  Organizational Complexity
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Challenge: Long-term Use and Curation of 
the Architectural Model

Method and Tool Evolutions Over Time

Architectural Model Relevance and Enduring Value

Technology Obsolescence Issues

Archive Preparation and Maintenance Costs

Model LOTAR (Long-Term Archiving and Retrieval) Standard
o Application Protocol AP-233: Systems Engineering (Very limited 

Success)
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Architecting as or More Valuable Today as 25+ Years Ago
• Traditional (Systems Engineering) Challenges Remain

Significant Advancements in Tool Technologies
• More Variety, Capability, & Power

Stakeholder Awareness and Participation Essential
• Appreciation, Experience, and Training Issues

Organizational Planning and Alignment
• Orchestration of Participants More Critical than Ever

Summary & Conclusion

It is Still Imperative to have a Method Behind the Madness in 
System Modeling / Architecting
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NDIA SE Division Architecture Committee

Central Themes of Architecture and Architecting

Acquirer/Supplier White Paper on Modular Open Systems Approach (MOSA), 
incl. Recommendations

Follow-On Committee Focus Areas

Meetings Bi-Weekly

Open to All NDIA Members

• Bob Scheurer, Boeing, Committee Chair  
• robert.p.scheurer@boeing.com

• Ed Moshinsky, Lockheed Martin, Committee Co-Chair
• edward.a.moshinsky@lmco.com

Contacts:
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Abstract
System architecting has been performed for multiple decades now, yet positive outcomes 
are still elusive in far too many cases.  Observations and lessons learned in a paper written 
by the author 25 years ago are as relevant now as they were in 1994.  Visions shared by 
leaders today have an appealing allure, just like those shared in times past: claims of 
greater system development accuracy, completeness, traceability to requirements, and 
over-all better development economics and customer satisfaction are among those being 
proclaimed again today.  Resultant architectures still suffer from problems for developers 
and complaints from users and other stakeholders.  Then as now, certain necessary 
ingredients to an architecting process are needed in order to achieve the often illusive 
benefits.  So, is there anything different today which can lead to better outputs and 
outcomes than many years ago?  

This presentation will re-examine the architecting methods, tools, training, and other 
elements of an enabling environment that are used (or not used) today to see what may 
have really changed.  Questions will be raised and answered as to what can be helping 
versus hurting attainment of architecting success and useful system architectures.  It will 
also explore architecting frameworks today and their implementation to understand if they 
are meeting their intended purposes.  Finally, observations as to what is needed to get to 
better, more useful architectures and architecture processes will be offered, including the 
integral need to employ a methodology to reduce or eliminate architecting madness.
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