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• Why Model based System Engineering?

• Model Based Conformance Approach

• Leveraging Unified Architecture Framework (UAF)

• Using Requirements View Specification to describe DOD 5000.97

• Using Standards Domain View Specification to describe ISO/IEC/IEEE 15288.1

• Conclusion
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Model Based System Engineering (MBSE): A Powerful Approach for Designing Complex Systems

According to the International Council on Systems Engineering (INCOSE), MBSE is

the formalized application of modeling to support system requirements, design,

analysis, verification and validation activities beginning in the conceptual design

phase and continuing throughout development and later life cycle phases

Benefits:
• Increased Productivity:

• MBSE streamlines the design process, saving time and cost.

• Examples: Reduced design iterations, improved collaboration, and faster 

decision-making.

• Reduction in Risk:

• MBSE helps identify and mitigate risks early in the design phase.

• Examples: Improved system reliability, reduced project delays, and enhanced

safety.
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Solves Traceability  Challenges

Strategic Needs & 

Requirements

Customers Needs 

& Requirements

Requirements 

Spec 

Requirements 

Database

Architecture 

Database

Out of Date

Out of Sync

Paper Based Approach Model Based Approach
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With the appropriate Process:

Data is In-Sync

Unstructured Data Structured Data
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Model Based Conformance Approach

DOD 5000.97

Conformance Link
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Stakeholder Engagement: The key to developing Effective Models that Comply with Strategic Requirements

*

*

*

*

* Presentation Focus
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Which Framework was chosen?

Department of Defense 

Architecture Framework 

(DoDAF)

Source: Wikipedia

Source: OMG Source: OMG

Source: Google Images

Source: UAF Wiki

https://en.wikipedia.org/wiki/Department_of_Defense_Architecture_Framework
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.omg.org%2Fuaf%2F&psig=AOvVaw0qxdPBG04-x9Gi2Y44-sZs&ust=1710517469165000&source=images&cd=vfe&opi=89978449&ved=0CBUQjhxqFwoTCJjlmKOM9IQDFQAAAAAdAAAAABAE
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.opengroup.org%2Ftogaf&psig=AOvVaw3hoISg6fdFTRPkzf39qIE5&ust=1710517548455000&source=images&cd=vfe&opi=89978449&ved=0CBUQjhxqFwoTCPiX38iM9IQDFQAAAAAdAAAAABAE
https://www.google.com/search?q=nato+architecture+framework+logo&tbm=isch&ved=2ahUKEwjB6pDIjPSEAxVCcqQEHWrMAWgQ2-cCegQIABAA&oq=NAT&gs_lp=EgNpbWciA05BVCoCCAAyBBAjGCcyChAAGIAEGIoFGEMyChAAGIAEGIoFGEMyChAAGIAEGIoFGEMyChAAGIAEGIoFGEMyChAAGIAEGIoFGEMyCBAAGIAEGLEDMggQABiABBixAzIIEAAYgAQYsQMyCBAAGIAEGLEDSIMgULkTWOsVcAB4AJABAJgB0gGgAbUGqgEDMi00uAEByAEA-AEBigILZ3dzLXdpei1pbWfCAgUQABiABMICBhAAGAgYHsICDRAAGIAEGIoFGEMYsQOIBgE&sclient=img&ei=rBvzZcHkG8LkkdUP6piHwAY&bih=951&biw=1897&prmd=ihsvnbmtz&hl=en#imgrc=iijhKT97ECVFXM
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.omgwiki.org%2Fuaf%2F&psig=AOvVaw14DrFD95Tkev5LHakOvNUF&ust=1724324802553000&source=images&cd=vfe&opi=89978449&ved=0CBcQjhxqFwoTCNjc1Mz4hYgDFQAAAAAdAAAAABAS
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Benefits of UAF-Based Requirements and Standards Approach

✓ UAF offers clear semantics and stereotypes for

requirements and standards.

✓ Traceability is improved across domains, promoting

cross-functionality and seamless integration.

✓ UAF lowers the barrier of translation between teams.

✓ It provides a common language and framework for

understanding and communicating requirements and

standards.
UAF Grid (Source: OMG UAF Wiki)

UAF Domain Interrelation (Source: OMG UAF Wiki)
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Unified Architecture Framework (UAF) and DOD 5000.97

▪ DoD Instruction 5000.97 establishes policies and procedures for managing and overseeing the Defense Acquisition System.

▪ The goal is to ensure effective and efficient acquisition of defense capabilities to support national security objectives.

▪ UAF (Unified Architecture Framework) allows capturing the requirements in a structured manner.

▪ Architectural artifacts can demonstrate conformance to individual requirements.

▪ The use of a single digital platform for all requirements enables better traceability.
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Unified Architecture Framework (UAF) and DOD 5000.97

▪ Requirements captured digitally enable 

architectural artifacts to demonstrate 

compliance in multiple ways.

▪ A Dependency Matrix showcases compliance of 

objects and allows for comments on 

requirement gaps or non-compliance.

▪ The artifacts can have relationships that 

describe how they commonly relate to each 

other:

✓ Refine Requirements

✓ Satisfy Requirements

✓ Be Derived from Requirements

✓ Trace to Requirements

Source: DoDI 5000.97

Requirements Table

Dependency Matrix Requirements Diagram

UAF Containment Tree
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UAF Alignment with IEEE 15288.1

▪ IEEE 15288.1 is a standard that 

encompasses systems and software 

engineering.

▪ Its purpose is to offer guidance on the 

processes, activities, and tasks involved 

in the engineering of systems and 

software.

▪ The standard outlines various stages for 

each process requirement, such as 

acquisition and supply for the agreement 

process requirement.

Source: ISO/IEC/IEEE 15288

Source: ISO/IEC/IEEE 15288
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UAF Alignment with IEEE 15288.1

➢In the modeling environment, the individual sections of 

IEEE 15288.1 are captured as Standards elements in 

the UAF standard domain.

➢The document structure is represented in a standards 

structure diagram.

➢The sub-sections of IEEE 15288.1 are captured as 

standards to allow users to demonstrate conformance 

to the individual sections of the standard.

Source: ISO/IEC/IEEE 15288 Standards Domain - UAF

15288.1 – Standards Structure
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UAF Alignment with IEEE 15288.1

The Dependency Matrix enables users to 

demonstrate the conformance of the 

process or process steps to individual 

sections in the ISO 15288.1 Standard.

Dependency Matrix
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Conclusion

• Need for Digital Engineering based on DOD 5000.97 outlines a model based approach for 

traceability to downstream artifacts

• Choosing a framework like UAF reduces barrier of translations between audiences at scale

• Creating a method to convert needs into Requirements and/or Standards will be important and 

necessary to show conformance in a Model based way.

• Using and maintaining a Dependency Matrix to capture the requirements relationships will be 

a useful way to show model-based conformance

• Overall, the model-based approach enables the utilization of compliance matrices across 

multiple programs consistently through a project usage structure. This prevents the need to 

repeatedly revisit compliance rationale whenever customer requirements are imposed.
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• Vaisakh Haridasan Nair, Manager

• Digital and System Engineering Team
• Tamara Hambrick, System Engineering Deputy Chief Engineer

• Ministry of Economic Trade and Industry (METI) Team
• Patrick Walsh, Associate Technical Fellow, Enterprise Engineering and Data Standards

• Model Based Architecture and Integration Team
• Hank Hahn, Engineering Technical Specialist, UAF Architecture Expert

• Maria Puglisi, Manager, Model Based Architecture Integration Team

• Enterprise Product Security Engineering
• Sharon Fitzsimmons, Enterprise Product Security Engineering Integration Lead
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