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MBD Implementation Approach

The MBD Architect’s Implementation Goal is:

To establish a governance framework that enables New programs to successfully author, exchange, 
and consume digital data by creating, exploiting, and managing a comprehensive test environment. 

Creating an authorative source of truth that is used in downstream manufacturing, 
inspection, and assembly processes, on a digitally designed shipbuilding program. 

The MBD Architect’s Objectives are to:
 Provide a common interpretation of product definition data across multiple organizations.
 Promote the use of models & authoritative sources to make better decisions across the lifecycle.

 Identify, organize, and implement a model-based standards framework for product definition. 
 Provide a traceable data linkage between all the primary performers in the product definition 

standards identification, development, and testing efforts.
 Determine applicability and effectiveness of current industry standards and best practices to be 

considered for the a New Program.

 Define a process which supports Design for Distributed Manufacturing datasets.



6MBD is more than a technical upgrade, It’s a Strategic Leap. 

Model-Based Definition (MBD) is a key component of a Model-Based Enterprise 
(MBE) in which 3D models contain all the information necessary to replace 
drawing-based products. 

The MBD information includes:
 Model behavior 
 Shape definition 
 Dimensions 
 Tolerances & Materials
 Manufacturing definitions: 

 Weld call-outs 
 Assembly fit-up information

MBD Provides:
 Authoritative Source Data Traceability
 Neutral Interoperable Formats
 Preserved Feature ID’s & Intent

MBD delivers Consistent Actionable Digital Data
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Model-Based Definition (MBD) 
“ATOMIC LEVEL” Product Definition Dataset (PDD)

MBD has Product Definition Datasets (PDD) at it’s Core Structure
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MBD Maturity Model Core - Product Definition Dataset (PDD)

The Product Definition Dataset 
(PDD) is a collection of one or more 
data file(s) that discloses, directly or 
by reference, by means of 
presentation (graphic or textual), 
representation (semantic or 
machine readable), or combination 
of both, the physical or functional 
requirements of an item.
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Objectives for defining Product Definition Dataset (PDD’s) Maturity Levels:

 Replace drawing based status; number completed, with model-based maturity levels

 Align discrete part / assembly model PDD’s with program milestones and decision points

 Generate status reports as needed from database object valuations

 More accurately status the design completion levels by zones & functional disciplines

 Provide early notification of design problems based on quantifiable parameters

Product Definition Dataset (PDD) Objectives
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MBD Maturity Model Framework

Establishing Phases for the MBD process enables setting realistic achievements, measuring progress, 
and collecting feedback over a manageable window for each phase.

The MBD Maturity Model configuration manages dataset files that consist of individual components or
an assembly of parts for the purpose of design through the product life cycle.
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Maturity 
Level MBD Program Maturity Level Definitions Phase

PG 1 Is used for trade space analysis, studies and recommendations. Pre-Conceptual

PG 2
Is used to verify preliminary design and engineering and to confirm that the 
technology is feasible and that the design concept has the potential to be 
useful in meeting a specific requirement.

Conceptual

PG 3 Is used for testing or experimentation and for the analytical evaluation of 
helping to create the baseline to attain the required mission performance . Conceptual

PG 4
Is used for testing or experimentation and for the analytical evaluation of the 
inherent ability of the design approach to attain the required capability 
performance . 

Developmental

PG 5 Supports the purpose of design, analysis, & procurement. Developmental

PG 6 Is authorized to support the purpose of build (manufacture & install), test, 
inspection (Quality) processes. Production

PG 7 Is used for the maintenance and sustainment lifecycles to develop as-
produced, as-maintained, and archived models. Construction/Execution

MBD Program Maturity Level Definitions
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The MBD Dataset Completeness Requirements table below specifies 
the dataset maturity in relationship to the program phases. 

Product Definition Dataset Completeness Requirements
(levels 0-1)

The Dataset Maturity levels (ML0-ML5) are comprehensive of 
the level below and sum to a fully completed state of ML5.

Geometry State
Level 1
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Product Definition Dataset Completeness Requirements
(level 2)

Geometry State
Level 2
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Product Definition Dataset Completeness Requirements
(level 3)

Geometry State
Level 3



15

Product Definition Dataset Completeness Requirements
(level 4)

Geometry State
Level 4
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Product Definition Dataset Completeness Requirements
(levels 5-6)

Geometry State
Level 5



17PDD Maturity Levels for Assembly Geometry, Annotation & Attributes
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Model-Based Characteristics (MBC) alignment with the PDD

(PRA) and (PC) Characteristics will be applied during Design Development for traceability
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Digital Standards are Integrated over the Lifecycle “Processes”
Work Performed in Collaboration with Action Engineering

Creating an authorative source of truth that is used in downstream manufacturing, 
inspection, and assembly processes, on a digitally designed shipbuilding program. 
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MBD Standards assigned to the Lifecycle Phases

Work Performed in Collaboration with Action Engineering

Creating an authorative source of truth that is used in downstream manufacturing, 
inspection, and assembly processes, on a digitally designed shipbuilding program. 
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Digital Standards are Mapped across the Value Stream “Tools”
Work Performed in Collaboration with Action Engineering

Creating an authorative source of truth that is used in downstream manufacturing, 
inspection, and assembly processes, on a digitally designed shipbuilding program. 



23MBD Implementation is an ongoing process, infrastructure must be defined upfront.

Summary: We strive for Dataset Interoperability

Next Steps: 
Execute Complex Pilots
Define PDD Lower Level Requirements 
Integrate Model-Based Characteristics (MBC)
Plan Implementation & Automation

The MBD Maturity Model configuration manages data set files that consist of 
individual components or an assembly of parts for the purpose of design through 
the product life cycle. 

Establishing Phases for the MBD process enables setting realistic achievements, 
measuring progress, and collecting feedback over a manageable window for 
each phase.



Thank You for your attention.  Discussion…
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