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• Currently, technical reviews 
are based around lengthy 
reviews of documents, and 
artifacts,  used to represent 
the systems, and serves as 
evidence of programmatic 
success.

• These documents are 
typically not synchronized, 
therefore do not present a 
comprehensive view of the 
system/program.
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Traditional Systems Engineering 
Technical Reviews

Model-Based Systems 
Engineering Technical Reviews

Model-Based Systems Engineering was envisioned to transform 
systems engineering from a document-based to model-based discipline. 
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DoD defines digital engineering*
as an integrated digital approach 
that uses authoritative sources of 

system data and models as a 
continuum across disciplines that 

support lifecycle activities from 
concept through disposal.

Source: DoD Digital Engineering Strategy (2018)

• Goal 1: Formalize the Development, Integration, and Use of 
Models to Inform Enterprise and Program Decision Making
– 1.1 Formalize the planning for models to support engineering 

activities and decision making across the lifecycle.
– 1.2 Formally develop, integrate, and curate models.
– 1.3 Use models to support engineering activities and decision 

making across the lifecycle. 

* The terms “Model-Based Systems Engineering (MBSE)” and “Digital 
Engineering” are considered synonymous for this presentation. MBSE 
is technically defined in the corresponding paper. 



Program Management 
Perspective

Operational Perspective

Systems Perspective
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MBSE requires an increased emphasis on the model, specifically the 
objects and relationships it contains, rather than the “artifact” to 

encourage better model development, usage, and decision-making. 



• A MBSE approach focuses on data at the 
entity level.  

• Each entity has defined relationships, 
allowing it to represent the structural 
complexities within the system. 

• Each entity has one or more 
corresponding visual representations that 
allow for comprehension and decision-
making.

• The relationships between the principal 
entities define structure, address 
complexity, and ensure system traceability 
across the model.
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Systems consists of “building blocks” and 
the relationships between them that form a 

complete and functional entity. 
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• The System Acquisition Lifecycle Model identifies five primary phases 
which take the system from concept develop and material solution 
analysis through operations and support. 
– The first three phases (prior to Milestone C) are where the most significant 

engineering occurs. 
– Each phase contains one or more technical reviews.

• MBSE focuses on model development of the “virtual system” 
throughout the lifecycle, and away from artifacts produced exclusively 
for technical reviews.

Use models to support engineering activities and decision 
making across the lifecycle.  - DoD Digital Engineering Strategy, Goal 1.3
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Ensure focus on the 
system vision with an 
iteratively developed 

model

Ensure that review questions  
are clearly understood, 

prioritized and addressed
Manage complexity

Support engineering 
decisions (cost, schedule 

and technical)

Manage design changes 
throughout the 

development lifecycle

Identify critical details 
that need special 

consideration/mitigation



• Many current questions are not suited for MBSE technical 
reviews.
– Ambiguous questions with “yes” or “no” answers that provide limited 

value into the maturity of the system.
• e.g. Has a computer and software security plan, including safety, been 

developed?
– Topics that do not have corresponding models.

• e.g. Logistics and Supply Chain Management, System Safety, 
Producibility and Manufacturing.

• Addition of questions overtime have created an unwarranted 
scope increase that often deviates from spirit of the review 
criteria. 
– A fresh look at the review criteria and questions is needed to make 

the MBSE Technical Review effective.
• New models must be developed for a more comprehensive view 

of the system  to better understand and manage complexity. 
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• Formalized planning for modeling and 
decision-making across the lifecycle 
must include a new approach to 
technical reviews.

• Next Steps:
– Revise technical review entrance criteria 

to capitalize on the new MBSE approach.
– Perform a “generic” review to highlight the 

changes in information available.

• There is a strong need to ensure that 
decision-makers understand the 
different model types and what 
information can be gleaned from 
them.
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MBSE requires a mindset change, a change in systems engineering 
processes, and a change in expectations of the artifacts required 

during the systems engineering process. 
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