rr: nyks




Model-Based Enterprise (MBE) Maturity Index Guidebook
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CATEGORY 1: PRODUCT DESIGN ACTIVITIES

C1: Product Design Activities

T1: Product Definition Authority

F1: Authorized Product Definition

Maturit Maturity Level " - -
v .y . Transition: As maturity increases, the organization's . . . Examples
Level Description
Paper document Example: Traditional engineering drawing package printed for shop floor
set with 2D use.

graphical drawing
and support

Artifacts:
e Printed 2D Computer-Aided Design drawings

drawing(s) and
support documents

documents e Bill of Materials (BOM)
e Specifications and tolerances
e Inspection sheets
Work Product Activities:
e Manual drafting and annotation
e Physical distribution and archiving
e Manual revision tracking
e Human interpretation for manufacturing and inspection
Electronic Example: PDF or digital CAD drawings shared via Product Lifecycle
document set with | Management (PLM) or email.
2D graphical Artifacts:

e 2D Computer-Aided Design files (e.g., DWG), DWG (Drawing) is a
proprietary file format developed by Autodesk for storing two-
dimensional and three-dimensional design data

e Drawing Exchange Format (DXF) is an open file format also
developed by Autodesk to enable data exchange between different
CAD programs.

e Portable Document Format (PDF)

e Bill of Materials in Excel or PLM

e Digital specifications

Work Product Activities:

e CAD drafting and digital annotation

e Electronic distribution and version control

e Manual interpretation for Computer-Aided Manufacturing and
Quality Assurance

e Limited automation potential

Document set
w/2D graphical
drawing from 3D
model, support
documents, and
support model.

Example: Digital drawing files (e.g., PDF or DWG) stored in a shared drive or
document management system.
Artifacts:
e Two-dimensional computer-aided design files
e Electronic bill of materials
e Digital specifications and inspection criteria
Work Product Activities:
e Computer-aided drafting
e Electronic review and markup
e \Version control via document management systems
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C1: Product Design Activities

T1: Product Definition Authority

F1: Authorized Product Definition

Maturity
Level

Maturity Level
Description

Transition: As maturity increases, the organization's . . . Examples

e Email-based collaboration

Document Set w/
graphical drawing
(e.g., 3D Interactive
Viewable) from
MBD model,
support
documents, and
support model(s)

Example: Interactive three-dimensional viewable files (e.g., 3D PDF) with
embedded product manufacturing information.
Artifacts:

e Three-dimensional annotated model

e Interactive viewer files

e Linked support documents (e.g., analysis, inspection plans)
Work Product Activities:

e Creation of annotated three-dimensional models

e Generation of interactive viewables

e Integration with downstream systems (e.g., manufacturing,

inspection)
e Digital collaboration and review

Product definition
document set,
including an MBD
model, support
drawing, and
support documents

Example: A hybrid package where the model is the authority, but drawings
and documents are included for legacy or supplemental use.
Artifacts:

e Model-based definition model with embedded annotations

e Reference drawings

e Supporting documentation (e.g., compliance reports, material

specifications)

Work Product Activities:

e Model-based definition creation

e Drawing generation for legacy systems

e Document linking and traceability

e Validation of model annotations

Product definition
dataset (PDD)
containing an MBD
model, related
support product
definition artifacts

Example: A fully digital dataset where the model is the sole source of truth,
and all supporting artifacts are digitally linked.
Artifacts:
e Model-based definition model
e Digital bill of materials
e Process plans, inspection criteria, and analysis results
Work Product Activities:
e Dataset packaging and validation
e Digital thread integration
e Automated downstream consumption
quality)
e Configuration and change management

(e.g., manufacturing,

Product definition
system data model
communicates all
product definition

Example: A system-level digital twin or digital thread environment where
all product data is interconnected and managed.
Artifacts:

e Unified data model (e.g., ontology or schema)

—
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C1: Product Design Activities
T1: Product Definition Authority

F1: Authorized Product Definition
Maturity Maturity Level

Transition: As maturity increases, the organization's . . . Examples

Level Description
artifacts along with e Linked product definition artifacts (models, documents,
their relationships. simulations)
e Relationship maps (e.g., dependencies, traceability)
Work Product Activities:

e System modeling and architecture definition
e Data integration across lifecycle tools

e Semantic linking and metadata management
e Real-time updates and analytics

C1: Product Design Activities
T2: Product Requirements Association

F1: Form
Maturit Maturity Level . o ..
¥ 'y . Transition: As maturity increases, the organization's . . . Examples
Level Description
Non-electronic Example: Printed engineering drawings and handwritten specifications.
document(s) Artifacts:

e Paper-based two-dimensional drawings

e Physical bills of materials

e Handwritten notes or inspection checklists
Work Product Activities:

e Manual drafting and annotation

e Physical distribution and storage

e Manual change tracking and approvals

Electronic Example: Digital files such as scanned drawings or word processing
document(s) documents.
Artifacts:

¢ Two-dimensional drawing files (e.g., PDF or image formats)
e Text-based specifications and reports
Work Product Activities:
e Digital creation and editing
e Email or shared drive distribution
e Basic version control and electronic approvals

Same, with Example: Structured documents with clearly labeled components or parts.
itemized Artifacts:
identifications e Drawings with labeled features and part numbers

e Itemized bills of materials
e Structured inspection plans
Work Product Activities:
e Tagging and labeling of document elements
e Cross-referencing items across documents
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C1: Product Design Activities
T2: Product Requirements Association

F1: Form
Maturity Maturlt.y L.evel Transition: As maturity increases, the organization's . . . Examples
Level Description
e Semi-automated data extraction for downstream use
Uniquely Example: Digital models or files with unique identifiers for each
identifiable digital | component.
objects/records, Artifacts:
manifested as e Three-dimensional models with embedded identifiers
electronic e Metadata-enriched documents
document(s) e Configuration-controlled digital records

Work Product Activities:
e Assignment of persistent identifiers
e Linking of digital objects to product lifecycle systems
e Controlled access and traceability

Same, with Example: Documents that reference specific digital models or
attribution linking | components.

items to generated | Artifacts:

electronic e Annotated drawings referencing model features
document(s) e Linked specifications and analysis reports
e Traceable inspection criteria tied to model geometry
Work Product Activities:

e Attribution mapping between documents and models
e Validation of links and references
e Integrated review and approval workflows

Same, with Example: Fully traceable documentation where each item is linked to its
generated source model or dataset.
electronic Artifacts:
document’s items e Interactive viewables with traceable annotations
traced back to e Audit trails showing the origin of each document item
digital object e Linked simulation and analysis results
sources Work Product Activities:

e Source-to-document traceability mapping
e Automated updates based on model changes
e Lifecycle tracking of product definition elements

Discrete digital Example: A digital thread or system model where all product data is
references to interconnected and persistently referenced.
persistently Artifacts:
identifiable digital e Unified product definition data model
objects/records. e Semantic links between models, documents, and lifecycle data
e Persistent identifiers across systems and platforms
Work Product Activities:

e System-level data modeling
e Real-time synchronization across enterprise tools
e Full digital traceability and analytics
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C1: Product Design Activities

T2: Product Requirements Association

F2: Associativity

Maturity
Level

Maturity Level
Description

Transition: As maturity increases, the organization's . . . Examples

Disconnected

Example: Product characteristics are documented separately from design
files, such as in spreadsheets or paper forms.
Artifacts:
e Printed inspection checklists
e Standalone specification documents
e Unlinked spreadsheets
Work Product Activities:
e Manual data entry
e Independent verification processes
e No traceability between design and inspection data

Manually linked to a
characteristicon a
2D drawing

Example: Product characteristics are manually referenced on a two-
dimensional drawing using notes or callouts.
Artifacts:
e Annotated two-dimensional drawings
e Manually created inspection plans
e Reference tables linking drawing features to characteristics
Work Product Activities:
e Manual interpretation of drawing annotations
e Manual creation of inspection criteria
e Human-driven traceability

Replicated the part
objectin the PDM
system

Example: Requirements are manually entered into part records in a
product data management system. Product requirements are copied into
the product definition system, but not dynamically linked.
Artifacts:

e Part records with replicated requirement attributes

e Separate requirement documents
Work Product Activities:

e Manual data entry and duplication

e Risk of inconsistency between source and replicated data

e Basic traceability without automation

Linked to a part
objectin the PDM
system

Example: Requirements are associated with specific part records in the
system. Product requirements are digitally linked to product definition
elements
Artifacts:

e Part records with linked requirement references

e Integrated requirement and design documents
Work Product Activities:

e Digital linking and validation

e Improved traceability and change management

e Semi-automated updates and reporting
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C1: Product Design Activities

T2: Product Requirements Association

F2: Associativity

Maturity
Level

Maturity Level
Description

Transition: As maturity increases, the organization's . . . Examples

Linked to product
characteristics in
the 3D model

Example: Requirements are tied to specific features or annotations in the
three-dimensional model. Product requirements are embedded and linked
directly to product characteristics in the model.
Artifacts:

e Annotated three-dimensional models

e Embedded specifications and tolerances
Work Product Activities:

e Model-based definition creation

e Automated extraction of requirement data

e Enhanced visualization and validation

Bi-directional link

Example: Changes to requirements automatically update the model, and
vice versa. Product requirements and product definition update each other
when changes occur.
Artifacts:

e Synchronized requirement and design records

e Linked verification and validation plans
Work Product Activities:

e Real-time synchronization

e Closed-loop feedback between design and requirements

e Automated impact analysis

Automated bi-
directional link

Example: A digital thread environment where requirements and product
definition are continuously aligned. Product requirements and product
definition are fully integrated and automatically synchronized.
Artifacts:

e Unified data model with persistent identifiers

e Automated compliance and traceability reports
Work Product Activities:

e Continuous integration across lifecycle systems

e Automated validation and reporting

e Scalable enterprise-wide governance
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C1: Product Design Activities
T3: Product Description
F1: Shape Definition

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

2D drawing

3D models as solid geometry

Same via feature-based design and parametric capabilities

Same with mixed modes of modeling (e.g., parametric,
direct) techniques

Same with multiple feature-based disciplines (e.g., design,
manufacturing, metrology, deburring)

Same with precise & unambiguous bounded complex
surfaces & volumes

Same with generative design

C1: Product Design Activities
T3: Product Description
F2: Non-Shape Information

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Textual annotations and notes on a 2D drawing

Same with textual notes driven from the 3D model

Annotations and notes in a 3D model

Semantic annotations and notes in the MBD model

Same with common notes across Peer-Organization

Minimum standard PMI, including product characteristic
tags with any criticality designators

Same, with augmentations to product characteristics (e.g.,
product requirement associations, quality requirements)

C1: Product Design Activities
T3: Product Description
F3: Metadata

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

As text on drawing

Parameters within the 3D Model

Same

3D Model and PDM

Automatic syncing between Model and PDM

Model metadata stored with the model; product metadata
stored with the part in the PDM system

Standardized metadata linked to external systems.

—
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C1: Product Design Activities
T3: Product Description
F4: Presentation Views

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

2D drawing views, sections, & detail

Standard 2D drawing views, sections, & detail

Same

3D model presented in a standard set of interactive views

Same with product characteristic views between Peer-
Organization

Same throughout Enterprise

Same with user-defined and specific discipline views

C1: Product Design Activities
T3: Product Description
F5: Tolerancing Scheme

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Tolerancing without geometrical tolerances controls.

(GD&T)

Tolerancing with Geometrical Dimensioning and Tolerancing

Standards-based GD&T with functional datum features

Same with piece-part functional datum features from an
assembly perspective

Same between Peer-Organizations

Infer tolerancing schemes from a piece-part perspective.

Infer tolerancing schemes from an assembly perspective.

C1: Product Design Activities
T4: Model Quality & Certification
F1: Verification

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Business/Design practices

Same and geometry

Same

Same and semantic PMI

Same

Same and checks related to production processes

Same and advanced precision geometry checks

—
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C1: Product Design Activities
T4: Model Quality & Certification
F2: Automation

Maturity
Level

Transition: As maturity increases,

Maturity Level Description .
¥ P the organization's . . . Examples

Manual checks

Same

Ad hoc interactive check

On-demand checking

Same

Same and automatic checks through workflow or promotion
state change

Same

C1: Product Design Activities
T4: Model Quality & Certification
F3: Certification

Maturity
Level

Transition: As maturity increases,

Maturity Level Description .
¥ P the organization's . . . Examples

Signature on drawing

Signature on an electronic drawing

Separate the electronic certificate with traceability to the
model.

Electronic certificate associated with the part object

Same

Digital certificate embedded in the model file

Same

C1: Product Design Activities
T5: Model Derivatives

F1: Content
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

N/A

Basic delineation (e.g., shape for MCAD)

Same w/ metadata

Same w/ textual PMI

Same w/ semantic PMI

Same with precision for target production processes

Same with precision for multiple target production
processes

A-9
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C1: Product Design Activities
T5: Model Derivatives
F2: Authoring Automation

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

N/A

Manual from the Client Desktop

On demand from the PDM interface

Same

Automatic via PDM promotion states and/or workflows

Same rules determining the type of derivative

Same

C1: Product Design Activities
T5: Model Derivatives
F3: Validation to & Certificates

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization’s . . . Examples

N/A

Manual sign-offs without a certificate

Manual sign-offs with a separate electronic certificate

Interactively with a certificate linked to a PDM object

Same with embedded digital certificate

Same and automatic via a promotion state change

Same

C1: Product Design Activities
T5: Model Derivatives
F4: Traceability

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

N/A

None

Reference to the source model

Same

Same and reference to the basis model

Complete traceability to the original source model

Same

A-10
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C1: Product Design Activities
T5: Model Derivatives
F5: Managed

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

N/A

Electronic file directories and disconnected

Document-centric PDM systems, but disconnected

Part-centric PDM systems, and associated

Part-centric, connected PLM system with a common
schema between Peer-Organization

Single, part-centric, PLM system with common schema
throughout the Enterprise.

Same with Extended Enterprise

C1: Product Design Activities
T5: Model Derivatives

F6: Viewables
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Paper 2D Drawing

Electronic 2D static drawing

Proprietary 3D viewer, geometric interaction

Geometric and annotation interaction in a standard format

Same with spatial interrogation

Same with managed mark-ups

Same with holographic

C1: Product Design Activities
T6: ECAD/MCAD Collaboration

F1: Condition
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Ad hoc

Design reviews

Design changes

Same

Same

Concurrent design

Same

A-11
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C1: Product Design Activities
T6: ECAD/MCAD Collaboration

F2: Mode
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Email and verbal

Exchange of model files

Shared access to PDM systems

User-initiated workflow

Same

Application tool integration

Common application tools

C1: Product Design Activities
T6: ECAD/MCAD Collaboration
F3: Commonality

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

None

Duplicate component library

Same with the 3D component library with time guarantees

Shared library via PDM system

Organizations

Shared part-centric library via PLM system between Peer-

Same throughout the Enterprise

Common MCAD-ECAD application tool

C1: Product Design Activities
T7: Design Analysis & Simulation
F1: Basis Model Source

Maturity Maturity Level Description Transition.: As. m?turity increases,
Level the organization's . . . Examples
Independent
Unauthorized model
Same

Authorized model

Model authorized specifically for analysis

Analysis is integral to the design process

Same

A-12
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C1: Product Design Activities
T7: Design Analysis & Simulation
F2: Analysis Model Authoring Automation

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Manual

Manually modified

Same

Directed automated modification

Automatic modification

Automatic updates

Same

C1: Product Design Activities
T7: Design Analysis & Simulation
F3: Managed

Level

Maturity

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Paper file cabinets

Disconnected, electronic file directories.

Disconnected, document-centric PDM systems.

Disconnected, part-centric PDM systems.

Harmonized PLM schema between Peer-Organizations.

Single, part-centric PLM throughout the Enterprise.

Same with Extended Enterprise.

C1: Product Design Activities
T7: Design Analysis & Simulation

F4: Influence
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Independent of design.

Shared with product and production process design teams.

Same

Business practices include design simulation results in
design review.

Same and shared as part of change management.

Change is automatically proposed.

Automatic update of design definition with digital twin.

A-13
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C1: Product Design Activities
T7: Design Analysis & Simulation
F5: Traceability

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Textual references

Electronic, textual references

System-level awareness of other disciplines.

Part-level navigation to objects in other disciplines.

Model digital element-level navigation to data/objects in
other disciplines.

Same with bi-directional navigation.

Same with write-back access, as appropriate

—
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CATEGORY 2: PRODUCT DATA/LIFECYCLE MANAGEMENT ACTIVITIES

C2: Product Data/Lifecycle Management Activities
T1: Product Definition Authority
F1: Part-Centricity

Maturity Transition: As maturity increases,
Level

Maturity Level Description e
aturity Level Descriptio the organization's . . . Examples

Paper file cabinets

Electronic file directories

Document-centric PDM system connected to models

A part-centric PDM system for product definition is an
authoritative source for the organization.

Common part-centric PLM schema with a single
authoritative source between Peer-Organization

Same throughout the Enterprise.

Same with Extended-Enterprise.

C2: Product Data/Lifecycle Management Activities
T1: Product Definition Authority
F2: Associativity

Maturit . . Transition: As maturity increases
y Maturity Level Description e ¥ ’
Level the organization's . . . Examples

Textual references

Electronic, textual references

System-level awareness of other disciplines

Part/item-level navigation to objects in other discipline
systems

Model digital element-level navigation to data/objects in
other discipline systems

Same with bi-directional navigation

Same with comment or write back access

—

A-15

'



Model-Based Enterprise (MBE) Maturity Index Guidebook

The Digital Manufacturing Institute

C2: Product Data/Lifecycle Management Activities
T2: Data Management Approach
F1: Content Management Scope

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Individual, disconnected electronic documents and 2D
drawings

Same, and digital models

Collected as Product Definition set

Same with supplementary definition data and associated
links

Same with production process definition data

Same with product data supplied by other disciplines,
authoritative sources

Same with Extended-Enterprise

C2: Product Data/Lifecycle Management Activities
T2: Data Management Approach
F2: Change Management

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Change textually tied to product definition

The electronic CM system exists dAllowsected from PDM

CM integrated with PDM

Same and change request digitally tied to the product
definition part

CM is integrated with the product lifecycle within PLM

Single inter-organization-wide workflows embedded within
PLM

Same and change request digitally tied to a discrete item
within the product or production process definition

C2: Product Data/Lifecycle Management Activities
T2: Data Management Approach
F3: Product Structure Management

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

On drawing(s)

Same and structured data duplicated in PDM

Subassemblies partially defined in PDM

Same with product's characterized attributes in PDM

Substructures defined with characterized attributes in PDM

Full up product structure (i.e., systems), defined and
characterized attributes with product variants in PDM.

Same and available to the Extended-Enterprise

A-16
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C2: Product Data/Lifecycle Management Activities
T2: Data Management Approach
F4: User Interface Applications

Maturity
Level

Transition: As maturity increases,

Maturity Level Description .
¥ P the organization's . . . Examples

None

Default tool interface for each application

Same with limited linkage to other discipline sources

Role/task-based application for viewing of data items

Same and contributing to existing data items

Same and authoring content

Same with combining data from other sources.

C2: Product Data/Lifecycle Management Activities
T2: Data Management Approach
F5: Data Governance

Maturity
Level

Transition: As maturity increases,

Maturity Level Description o
¥ P the organization's . . . Examples

None

Informal guidelines

Formal governance applied within local PDM/PLM capability

Same across OUA

Same between Peer-Organization

Same throughout the Enterprise.

Same with Extended- Enterprise.

C2: Product Data/Lifecycle Management Activities
T2: Data Management Approach
F6: Traceability of Data

Maturity
Level

Transition: As maturity increases,

Maturity Level Description o
¥ P the organization's . . . Examples

Unknown authority

Authorized and unauthorized sources

Multiple authorized sources for a given data item.

Single authorized source for a given data item.

Same with verifiable traceability to the source of truth.

Same with on-demand audits

Same with Extended-Enterprise.
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C2: Product Data/Lifecycle Management Activities
T2: Data Management Approach
F7: Change Control

Maturity
Level

Transition: As maturity increases,

Maturity Level Description .
¥ P the organization's . . . Examples

Ad-hoc with no documentation

Formal, textual documentation is required for authorization.

Same with change control documentation manually
associated to design document-centric items as
unincorporated or incorporated

Industry standard change management workflows (i.e.,
problem reports, change requests, change notices, change
tasks, change authorization) connected to part-centric PDM;
Integrated unincorporated change workflow

Same with optional change review boards for impact
analysis; Change control objects serve as change control
documentation and authorization; Change description
includes annotations (e.g., red marks)

Same with common change control systems (e.g., ERP,
MES) for data traceability throughout the Enterprise.

Same with predictive analytics for corrective actions;
Standard change control with Extended-Enterprise

C2: Product Data/Lifecycle Management Activities
T3: Product Definition Management
F1: Product Definition Set

Maturit . . Transition: As maturity increases
y Maturity Level Description o ¥ ’
Level the organization's . . . Examples

Paper document package, manually compiled

Electronic document list, manually compiled

Electronic product definition set with manifest, manually
compiled

Same and managed in the PDM system. allows for additional
3D model types (e.g., natives, derivatives), manually
compiled

Product definition datasets are managed as PDM baselines,
standardized, and interactively compiled.

Same and automated compilation

Same, and digitally consumable, and available to the
Extended-Enterprise

—
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C2: Product Data/Lifecycle Management Activities
T7: Data Records
F1: Long Term Archival & Retrieval (LOTAR)

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

2D paper drawing or other physical medium (e.g., film,
microfiche, mylar)

2D drawing as an electronic file

2D drawing as PDF format, with equivalent derivative model
in standard (e.g., STEP AP203) format

Drawing (2D or 3D) and documents as PDF/A format, with
equivalent derivative model in NARA-compliant archival
formats

Complete design definition—including 3D mechanical CAD,
PMI, and product structure--compliant with NAS-9300.

Same with as-planned and as-built production data (per
NAS-9300, if available)

Same with electrical, model-based system engineering
(MBSE), and/or analysis & simulation data.

C2: Product Data/Lifecycle Management Activities
T7: Data Records
F2: Data Package

Maturity

Maturity Level Description
Level aturity Level Descriptio

Transition: As maturity increases,
the organization's . . . Examples

Manually prepare a paper package.

Manually prepare electronic documents collected and
compressed.

Manually prepare electronic data packaged with a manifest.

Same, but packaged using the standard format

Same between Peer-Organizations

Same throughout the Enterprise and managed and
generated from PLM.

Same and available to Extended-Organizations.
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CATEGORY 3: PRODUCT MANUFACTURING ACTIVITIES

C3: Product Manufacturing Activities
T1: Manufacturing Process Definition
F1: Product Definition Source

Transition: As maturity increases,
the organization's . . . Examples

Maturity
Level

Maturity Level Description

Use or derive basis artifacts from authorized 2D drawings,
obtained from the file directory.

Use or derive basis artifacts from both authorized 2D
drawings and ad-hoc derivative models, obtained from the
file directory.

Use or derive basis artifacts from authorized 2D drawings
and support models, obtained via PDM.

Use or derive basis artifacts from authorized 3D drawings
(e.g., 3DIV) and support models, obtained via part objects in
PDM.

Use or derive basis artifacts from the authorized MBD
model, obtained via part objects in PDM.

Use or derive basis artifacts from the authorized product
definition dataset (PDD), obtained via part objects in PDM.

Use or derive basis artifacts from the authorized product
definition system model, obtained via part objects in PDM.

C3: Product Manufacturing Activities
T1: Manufacturing Process Definition

F2: Method
Maturit . . Transition: As maturity increases
y Maturity Level Description e ¥ ’
Level the organization's . . . Examples

2D drawings and documents of cutting tools, fixtures, and
other resources

Same with start-process and in-process models

Same, but in-process and fixture models made from the
basis model and mBOMs documented.

In-process MBD made from basis MBD and previous final-
process models, digital cutting tool library used; mBOMs
linked with eBOMs

Same; MBD can auto-generate “arithmetic mean” derivative
models; digital cutting tool and fixture model libraries are
used.

Allin-process models inherited from the basis MBD; cutting
tool & fixture models linked with in-process models; cutting
tools auto-selected

Auto-generated from the start-process model to the last
final-process model equivalent to the basis MBD model, and
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C3: Product Manufacturing Activities
T1: Manufacturing Process Definition

F2: Method
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

from manufacturing knowledge and process definition
system models; mBOMs are auto-generated.

C3: Product Manufacturing Activities
T1: Manufacturing Process Definition
F3: Managed

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Grouped as a common file in document-centric PDM
systems

Collected with support models in part-centric PDM systems

between Peer-Organizations.

Managed as associated objects within part-centric PLM

Same as a part-centric item to connected mBOM and
derivatives

within authorized PLM.

Same and Extended-Organization’s artifacts are managed

C3: Product Manufacturing Activities
T1: Manufacturing Process Definition
F4: Response to Change

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

No notifications

Response to ad hoc notification of change

Response to procedural notification of change

Same with stated response time guarantee

Response to product change notification via PLM

Same with automated state change of related artifacts

Same with automated updates of related artifacts
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C3: Product Manufacturing Activities
T2: Tooling Definition & Realization
F1: Basis

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Visual analysis of product definition

Same

Created from the basis of the 3D model

Same

Created from the basis of 3D MBD

Created from the basis of the MBD dataset

Defined automatically from product definition

C3: Product Manufacturing Activities
T2: Tooling Definition & Realization
F2: Managed

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Disconnected, document-centric PDM systems

Disconnected, part-centric PDM systems

Harmonized PLM schema across Peer-Organization.

Single, part-centric PLM throughout the Enterprise.

Same with Extended-Enterprise.

C3: Product Manufacturing Activities
T2: Tooling Definition & Realization
F3: Traceability

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Textual references

Electronic, textual references

System-level awareness of other discipline systems

Part-level navigation to objects in other discipline systems

other discipline systems

Model digital element-level navigation to data/objectin

Same with bi-directional navigation

Same with write-back access, as appropriate

—
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C3: Product Manufacturing Activities
T3: Manufacturing Process Instructions

F1: Method
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Authored manually using Text & photographs

Authored within the delivery system using text, photographs,
and modelimages

Same with model-based animations

Same, but authored within an authorized source of models
(PDM)

Same and with MBD models.

Same with augmented reality

Automatic instructions based on product type, facility, and
applicable manufacturing processes

C3: Product Manufacturing Activities
T3: Manufacturing Process Instructions
F2: Managed

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Disconnected, managed in the delivery system (e.g., MES)

Same with supplemental data managed in other systems

Managed as objects within a part-centric PLM and published
in the delivery system

Directionally connected from the part-centric PLM system to
the delivery system.

Bi-directionally connected between the part-centric PLM
system and the delivery system.

C3: Product Manufacturing Activities
T3: Manufacturing Process Instructions
F3: Response to Change

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

No notifications

Response to ad hoc notification of change

Response to procedural notification of change

Same with stated response time guarantee

Response to product change notification via PLM

Same with automated state change of related artifacts

Same with automated instruction segment updates and
updates to the delivery system
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C3: Product Manufacturing Activities
T4: Manufacturing Numeric Control Code
F1: Basis Model Source

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

2D drawings from the work package

MPDD contains 2D drawings and ad hoc derivative models
(e.g., STEP) from the file directory

MPDD contains 2D drawings and derivative models from
PDM

MPDD c.ontains drawings (i.e. 3DIV, 2D) and validated
models from PDM

MPDD contains basic MBD derivative models and 3DIVs via
part object in PLM

Same and MPDD include the basis MBD native models.

Same with inheritance models from native models.

C3: Product Manufacturing Activities
T4: Manufacturing Numeric Control Code

F2: Method
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Manual

Interactively generated and validated with a 3D model.

Same with the basis model and the separate narrative

Same with PMl incorporated in lieu of a narrative

Same with integrated validation

Same with inheritance models

Automatically generated from manufacturing feature-based
rules.

C3: Product Manufacturing Activities
T4: Manufacturing Numeric Control Code

F3: Managed
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e, v
Level the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Grouped as a common file in document-centric PDM
systems

Collected with support models in part-centric PDM systems

Managed as objects within part-centric PLM

Same and as a part-centric item to connect mBOM

Same and Extended-Organization’s artifacts are managed
within authorized PDM.
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C3: Product Manufacturing Activities
T4: Manufacturing Numeric Control Code
F4: Response to Change

Transition: As maturity increases,
the organization's . . . Examples

Maturity
Level

Maturity Level Description

No notifications

Response to ad hoc notification of change

Response to procedural notification of change

Same with stated response time guarantee

Response to product change notification via PLM

Same with automated state change of related artifacts

Same with automated code segment updates

C3: Product Manufacturing Activities
T5: Manufacturing Analysis & Simulation
F1: Basis Model Source

Maturity Maturity Level Description Transition.: As. m?turity increases,
Level the organization's . . . Examples
Independent
Unauthorized model
Same

Authorized model

The model is authorized specifically for analysis.

Analysis is integral to the design process.

Same

C3: Product Manufacturing Activities
T5: Manufacturing Analysis & Simulation
F2: Analysis Model Authoring Automation

Transition: As maturity increases,
the organization's . . . Examples

Maturity

Maturity Level Description
Level y P

Manual

Manually modified

Same

Directed automated modification

Automatic modification

Automatic updates

Same
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C3: Product Manufacturing Activities
T5: Manufacturing Analysis & Simulation
F3: Managed

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Grouped as a common file, disconnected in document-
centric PDM systems

Collected with support models in part-centric PDM systems

Managed as objects within part-centric PLM between Peer-
Organizations.

Single, part-centric PLM throughout the Enterprise.

Same and Extended-Enterprise’s artifacts are managed
within authorized PLM.

C3: Product Manufacturing Activities
T5: Manufacturing Analysis & Simulation

F4: Influence
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Independent of design

Shared with design and production teams

Same

Business practices include manufacturing simulation
results in design and production reviews.

Same and shared with stakeholders via change
management

Change is automatically proposed.

Automatic update of design & manufacturing process
definition with digital twin

C3: Product Manufacturing Activities
T5: Manufacturing Analysis & Simulation
F5: Traceability

Maturity | Maturity Level Description
Level

Transition: As maturity increases,
the organization's . . . Examples

Textual references

Electronic, textual references

System-level awareness of other discipline systems

Part-level navigation to objects in other discipline systems

Model digital element-level navigation to data/objects in
other discipline systems

Same with bi-directional navigation

Same with write-back access, as appropriate
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C3: Product Manufacturing Activities
T6: Manufacturing Operations
F1: Basis Model Reference

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Paper 2D drawing

Electronic 2D drawing

Same

3D interactive viewable (3DIV)

Same with support model derivatives

MBD dataset

Same with enhanced 3DIV

C3: Product Manufacturing Activities
T6: Manufacturing Operations
F2: Presentation

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Textual instructions on paper

Electronic textual instructions

Same with graphics and photo images

Same with images from the model

Same with model-based interactions

Same with interactive model-based animations

Same with augmented or mixed reality

C3: Product Manufacturing Activities
T7: Product-Related Procurement

F1: Content
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

2D drawings

2D drawings and derivative model

Same

3DIV and derivative models

3DIV and derivative models as a procurement data package

package practices

Auto-generated and conforms to business rules and data

Same and includes quality planning and quality results
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C3: Product Manufacturing Activities
T7: Product-Related Procurement
F2: Managed

Level

Maturity

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Disconnected, document-centric PDM systems

Disconnected, part-centric PDM systems

Harmonized PLM schema between Peer-Organization.

Single, part-centric PLM throughout the Enterprise.

Same with Extended-Enterprise.

C3: Product Manufacturing Activities
T7: Product-Related Procurement
F3: Response to Change

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

No notifications

Response to ad hoc notification of change

Response to procedural notification of change

Same with stated response time guarantee

Response to product change notification via PLM

Same with automated state change by discipline

Same with automated updates from the discipline

C3: Product Manufacturing Activities
T7: Product-Related Procurement

F4: Delivery
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Mail

Email

Same with authenticated file exchange

.Standalone authenticated file exchange

Authenticated PLM

Same with automatic notification via email

Auto sent to Extended-Organizations with confirmation.
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CATEGORY 4: PRODUCT QUALITY ACTIVITES

C4: Product Quality Activities
T1: Quality Process Definition
F1: Product Definition Source

Maturity
Level

Transition: As maturity increases,

Maturity Level Description .
¥ P the organization's . . . Examples

Use or derive basis artifacts from authorized 2D drawings,
obtained from the file directory.

Use or derive basis artifacts from both authorized 2D
drawings and ad-hoc derivative models, obtained from the
file directory.

Use or derive basis artifacts from authorized 2D drawings
and support models, obtained via PDM.

Use or derive basis artifacts from authorized 3D drawings
(e.g., 3DIV) and support models, obtained via part objects in
PDM.

Use or derive basis artifacts from the authorized MBD
model, obtained via part objects in PDM.

Use or derive basis artifacts from the authorized product
definition dataset (PDD), obtained via part objects in PDM.

Use or derive basis artifacts from the authorized product
definition system model, obtained via part objects in PDM.

C4: Product Quality Activities
T1: Quality Process Definition

F2: Method
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Manual via 2D drawings and documents, fixtures, and gauge
drawings

Same with quality visual aids; the Inspection plan was
manually captured from BoCs.

Same and interactive fixture and gauge models made from a
basic 3D model

Same and 3DIV quality visual aids from the basis MBD
model; Inspection plan interactively captured from BoC

Same; on-demand augmentation of product characteristics
on a native basis, MBD; BoC exported in electronic format

Same; on-demand augmentation of verification methods
and/or sampling plans on model-based product
characteristics in the model

Same; and auto-generated from rule-based inspection
methods from model-based product characteristics;
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C4: Product Quality Activities
T1: Quality Process Definition

F2: Method
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Inspection plan exported in standard (e.g., QIF) digital
format.

C4: Product Quality Activities
T1: Quality Process Definition
F3: Managed

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Grouped as a common file in document-centric PDM
systems

Collected with support models in part-centric PDM systems

between Peer-Organizations.

Managed as associated objects within part-centric PLM

Same, and as a part-centric item to connect BoC

within authorized PLM.

Same and Extended-Organization’s artifacts are managed

C4: Product Quality Activities
T1: Quality Process Definition
F4: Response to Change

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

No notifications

Response to ad hoc notification of change

Response to procedural notification of change

Same with stated response time guarantee

Response to product change notification via PLM

Same with automated state change of related artifacts

Same with automated updates of related artifacts
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C4: Product Quality Activities
T2: Product Characteristics & BoC

F1: Method
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Manually labeling “ballooning” the drawing just before
inspection.

Interactive labeling on electronic drawing just before
inspection

Interactive labeling on electronic drawing during quality
planning with BoC

On-demand tagging of product characteristics with
criticality classification during quality planning from the
derivative MBD model; BoC exported as a formatted
document

Same via native MBD model, and published as BoC within
product definition artifact (e.g., 3DIV)

Same and augmented with criticality classification,
verification methods, and/or product requirement
associations

Same and BoC exported via a digital standard format (e.g.,

QIF)

C4: Product Quality Activities
T2: Product Characteristics & BoC
F2: Managed

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Grouped as a common file in document-centric PDM
systems

Collected with product definition in a part-centric PDM
system

Managed as objects within part-centric PLM

Same and as part-centric item to connected xBoMs

authorized PLM.

Same and Extended-Organization’s BoC are managed within
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C4: Product Quality Activities
T2: Product Characteristics & BoC
F3: Traceability

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Textual references on drawings

Electronic, tag references on drawing (e.g., balloons)

Electronic tag references entities in the model.

Digital tags are associated with PMI on the MBD model.

Same and tags augmented with criticality classifications

Same with tags having digitally persistent universally unique
IDs (UUIDs)

Same with associations with product requirements

C4: Product Quality Activities
T3: Quality Process Instructions

F1: Method
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Authored manually using Text & photographs

Authored within the delivery system using text, photographs,
and modelimages

Same with model-based animations

Same, but authored within an authorized source of models
(PDM)

Same and with MBD models.

Same with augmented reality

Automatic instructions based on product type, facility, and
quality processes

C4: Product Quality Activities
T3: Quality Process Instructions

F2: Managed
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e, v
Level the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Disconnected, managed in the delivery system (e.g., MES)

Same with supplemental data managed in other systems

Managed as objects within a part-centric PLM and
published in the delivery system

Directional connected from the part-centric PLM system to
the delivery system

Bi-directionally connected between the part-centric PLM
system and the delivery system.
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C4: Product Quality Activities
T3: Quality Process Instructions
F3: Response to Change

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

No notifications

Response to ad hoc notifications of change

Response to procedural notifications of the change

Same with stated response time guarantee

Response to product change notification via PLM

Same with the automated state change of related artifacts

Same with automated instruction segment updates and
updates to the delivery system

C4: Product Quality Activities
T4: Inspection Numeric Control Code
F1: Product Definition Source

Maturity | Maturity Level Description
Level

Transition: As maturity increases,
the organization's . . . Examples

Use or derive basis artifacts from authorized 2D drawings,
obtained from the file directory.

Use or derive basis artifacts from both authorized 2D
drawings and ad-hoc derivative models, obtained from the
file directory.

Use or derive basis artifacts from authorized 2D drawings
and support models, obtained via PDM.

Use or derive basis artifacts from authorized 3D drawings
(e.g., 3DIV) and support models, obtained via part objects in
PDM.

Use or derive basis artifacts from the authorized MBD
model, obtained via part objects in PDM.

Use or derive basis artifacts from the authorized product
definition dataset, obtained via part objects in PDM.

Use or derive basis artifacts from the authorized product
definition system model, obtained via part objects in PDM.
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C4: Product Quality Activities
T4: Inspection Numeric Control Code

F2: Method
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Manual

Interactively generated per work request and validated with
a 3D model.

Same with the authorized model

Same with PMl incorporated

Same with the validated inspection plan requirements

Semi-automatically generated based on a minimum
metrology feature set with PMI.

Automatically generated from metrology feature-based
rules.

C4: Product Quality Activities
T4: Inspection Numeric Control Code
F3: Managed

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Packaged as a common file in document-centric PDM
systems

Collected with support models in part-centric PDM systems

Managed as objects within part-centric PLM

Same and connected to the inspection plan with BoC

Same and extended enterprise’s artifacts are managed
within authorized PLM.

C4: Product Quality Activities
T4: Inspection Numeric Control Code
F4: Response to change

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

No notifications

Response to ad hoc notification of change

Response to procedural notifications of change

Same with stated response time guarantee

Response to product change notification via PLM

Same with automated state change of related artifacts

Same with automated code segment updates
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C4: Product Quality Activities
T5: Quality Results Management & Analysis
F1: Managed

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Grouped as a common file in document-centric PDM
systems

Collected in part-centric PDM systems

Managed as objects identified within part-centric PLM with
linkages to the quality results management tool

Same with part-centric serialized items

Same and Extended-Organization’s artifacts are managed
within authorized PLM.

C4: Product Quality Activities
T5: Quality Results Management & Analysis
F2: Traceability (Serialization)

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Textual reference to part and serialized parts

Electronic reference to part and serialized parts

Same with references to inspection tags (e.g., Key Ids)

Same with references to product characteristic identifiers

Same with references to persistent universally unique
identifiers

Digitally associated with model-based product
characteristics on the serialized part.

Same with associations from Extended-Organizations.

C4: Product Quality Activities
T5: Quality Results Management & Analysis
F3: Reporting

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Individual ad hoc textual part summary report

Disconnected, results recaps with statistical analysis.

Automatic results recaps and statistical analysis.

Same and import results for display on the derivative model

Results via digital interoperability standards (e.g., QIF)
format.

Same with statistical analysis and quality plans.

Same and shown via product characteristics on the MBD
digital as-measured derivative model
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C4: Product Quality Activities
T6: Test Equipment Definition & Realization
F1: Basis

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Visual analysis of product definition

Same

Created from the basis 3D model

Same

Created from the basis of 3D MBD

Created from the basis of the MBD dataset

Defined automatically from product definition

C4: Product Quality Activities
T6: Test Equipment Definition & Realization
F2: Managed

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Paper file cabinets

Disconnected electronic file directories

Disconnected, document-centric PDM systems

Disconnected, part-centric PDM systems

Harmonized PLM schema between Peer-Organizations.

Single, part-centric PLM throughout the Enterprise.

Same with Extended-Enterprise

C4: Product Quality Activities
T6: Test Equipment Definition & Realization
F3: Traceability

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Textual references

Electronic, textual references

System-level awareness of other discipline systems

Part-level navigation to objects in other discipline systems

other discipline systems

Model digital element-level navigation to data/objects in

Same with bi-directional navigation

Same with write-back access, as appropriate

—
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C4: Product Quality Activities
T7: Inspection Operations
F1: Product Definition Reference

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Paper 2D drawing

Electronic 2D drawing

Same

3D interactive viewable (3DIV)

Same with support model derivatives

MBD dataset

Same with model-based product characteristics

C4: Product Quality Activities
T7: Inspection Operations
F2: Presentation

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Textual instructions on paper

Electronic textual instructions

Same with graphics and photo images

Same with images from the model

Same with model-based interactions

Same with interactive model-based animations

Same with augmented or mixed reality
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CATEGORY 5: ENTERPRISE ENABLING ACTIVITES

C5: Enterprise Enabling Activities
T1: Product Work Collaboration

F1: Actors
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Ad hoc

Core group

Cross-functional team

OUA

Peer-Organization

Enterprise

Extended-Enterprise

C5: Enterprise Enabling Activities
T1: Product Work Collaboration

F2:Methods
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

Phone and in-person meetings

Same and asynchronous messaging (email, voice mail,
instant messaging)

Same and synchronous sharing (voice & video conferencing)

Same and multi-user screen sharing

Same with common collaborative virtual meetings, access
to calendars, schedules, and web-based tools

Same and common, concurrent, multi-user authoring tools

Same and augmented or virtual reality collaboration

C5: Enterprise Enabling Activities
T2: MBE Governance
F1: Leadership

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

None

Informal, part-time MBE champion

Formal part-time MBE Champion

Formal, full-time MBE champion

Same and Peer-Organization management leadership

MBE leadership at the Supra-Organization management
level.

MBE leadership extends to Extended-Organizations.
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C5: Enterprise Enabling Activities
T2: MBE Governance
F2: Structure

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

None

Ad hoc

Non-authoritative or informal group

Team led by the core team

Centralized MBE program amongst Peer-Organizations.

Same with embedded liaisons throughout the Enterprise.

Same, including Extended-Organizations.

C5: Enterprise Enabling Activities
T2: MBE Governance
F3: Commitment to Change

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

the people-side of change.

Absent, project teams are unaware of their need to manage

Ad-hoc, no formal practices or plans. OCM is reactive to
people's resistance and becomes an add-on to the project

In isolated Projects, some elements of OCM begin to emerge
in isolated parts of the organization. Efforts to manage the
people side of change are infrequent and not centralized.

in the organization.

Multiple Projects, groups begin using a structured OCM
process, and OCM is localized to particular teams or areas

OCM on every new project or technical change.

Organizational standards: The organization has selected a
common approach and implemented standards for using

set of the organization.

Enterprise Competency, OCM competency is part of the skill

and are viewed as standard practice..

Same and OCM steps are completely integrated into project
management, OCM activities begin before project kick-off,
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C5: Enterprise Enabling Activities
T3: MBE People

F1: Training
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

N/A

Locally managed, inconsistently delivered.

Centrally managed, classroom based.

Same and electronic delivery.

Digital, on demand, consistent across all media.

Role-based, in the context of Enterprise systems and
business processes.

Independently audited, aligns with industry best practices.

C5: Enterprise Enabling Activities
T3: MBE People

F2: Support
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

N/A

Info wiki; quick reference guides

Same with FAQ and on-demand instructions

Same with the help request mechanism

Same with interactive scripts (e.g., tutorials)

Same with contentincorporated in Enterprise’s multi-tiered
help desk

Same as Enterprise, organizations have access to
Enterprise’s help content.

C5: Enterprise Enabling Activities
T3: MBE People
F3: Certified Roles

Maturity
Level

Transition: As maturity increases,

Maturity Level Description .
¥ P the organization's . . . Examples

N/A

Not standardized, no formal certification

Standardized certification for key roles

Standardized in business processes; certification for
formally recognized roles.

Roles granted when formal certification is achieved, digital
approvals

Roles and permissions align with training records.ds

Accredited and recognized by external professional bodies
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C5: Enterprise Enabling Activities
T3: MBE People
F4: Awareness

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

N/A

Ad hoc

Broadcasts to interested parties

MBE communications portal

Interactive MBE communications portal (e.g., internal
wiki/webpage)

Automated feeds from core MBE business functions and
capabilities

Metrics from the integrated business intelligence capability

C5: Enterprise Enabling Activities
T4: MBE Process
F1: Business Practices

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

2D drawing-based

Same

Accommodate 3D models

Mix MBD-specific practices with legacy practices.

Locally operated exclusive end-to-end practices for MBD
between Peer-Organizations.

End-to-end practices for MBD throughout the Enterprise.

Same with Extended-Enterprise.

C5: Enterprise Enabling Activities
T4: MBE Process
F2: Repeatable (Documented)

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

N/A

Inconsistent, reliant on subject matter expert knowledge

Documented, OUA managed

Same

Digital in a designated repository between Peer-
Organizations.

Enterprise.

Fully integrated business process framework throughout the

Closed-loop business process with Extended-Enterprise
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C5: Enterprise Enabling Activities
T4: MBE Process
F3: Governance

Maturity
Level

Transition: As maturity increases,

Maturity Level Description .
¥ P the organization's . . . Examples

N/A

No governance

OUA management

Same

Centrally governed, standardized between Peer-
Organizations.

Actively managed by Supra-Organization through a team of
business process specialists to support the Enterprise.

Same with Extended-Organizations.

C5: Enterprise Enabling Activities
T4: MBE Process

F4: Optimize
Maturit . .. Transition: As maturity increases,
¥ Maturity Level Description e e, y
Level the organization's . . . Examples

N/A

Not well understood

Efficiency not measured

Key Performance Indicators are measured, but are
inefficient.

Maintained alignment

Assessed and optimized, tailorable

Continuous improvement

C5: Enterprise Enabling Activities
T4: MBE Process
F5: Industry Standard

Maturity
Level

Transition: As maturity increases,

Maturity Level Description .
¥ P the organization's . . . Examples

N/A

Locally conceived

No alignment

Benchmark key business processes

COTS systems aligned to industry standards

Regularly benchmark all related business processes

Standards organizations' engagement, influence standard
definitions; regular audits.
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C5: Enterprise Enabling Activities
T5: MBE Technology
F1: Standardized

Transition: As maturity increases,
the organization's . . . Examples

Maturity
Level

Maturity Level Description

N/A

Non-scalable, customized, non-standard, disconnected

Same but connected

Standardized for discrete workflows with OUA
customizations

Standardized for discrete workflows with Peer-Organization
customizations

Enterprise platform

Same with interoperability to Extended-Organizations.

C5: Enterprise Enabling Activities
T5: MBE Technology
F2: Integrated

Transition: As maturity increases,
the organization's . . . Examples

Maturity

Maturity Level Description
Level y P

N/A

Disjointed technologies

Technologies enable distinct, coherent workflows.

Technology enables integrated workflows.

All MBE technologies are either integrated or interoperable
between Peer-Organizations.

Technology enables a digital thread across inter-
organization and lifecycle phases throughout the Enterprise.

Technology enables a digital thread with an extended
enterprise.

C5: Enterprise Enabling Activities
T5: MBE Technology
F3: Verification & Validation

Transition: As maturity increases,
the organization's . . . Examples

Maturity

Maturity Level Description
Level y P

No reliable regime

Functional verification checks on installations and upgrades

Same with verification of no side effects

Same, plus exercise software against canonical standards

Same and exercised on a routine schedule

Same with continuous verification

Independent verification & validation (V&V)
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C5: Enterprise Enabling Activities
T5: MBE Technology
F4: Maintained

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

No reliable configuration checking regime

Configuration check of individual technologies

Same

Ad hoc configuration check of dependencies

Routine configuration check of dependencies

Continuous configuration check of dependencies

Same with self-aware and self-organizing technologies

C5: Enterprise Enabling Activities
T5: MBE Technology
F5: Tool Availability

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

None

None

Pilot projects only

Limited environments

Between Peer-Organizations.

Throughout Enterprise.

Extended-Enterprise access.

C5: Enterprise Enabling Activities
T6: MBE Information Assurance
F1: Authenticity

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Markings on a 2D drawing

Release records

Electronic certificate of authenticity for 2D drawing with
associated 3D model

Authoritative sources. Linked electronic certificate of
authenticity

Same, with intrinsic, digital certificates for applicable
content between Peer-Organizations

On-demand digital trust framework to verify authenticity,
authorization, and certification per user-provided
agreements throughout the Enterprise.

The same trust framework extends to Extended-
Organizations.
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C5: Enterprise Enabling Activities
T6: MBE Information Assurance
F2: Accessibility

Maturity
Level

Maturity Level Description

Transition: As maturity increases,
the organization's . . . Examples

Paper documents are accessible to librarians.

Electronic documents are in disorganized stores and are
accessible only by OUA / local organization.

Same, but stored in organized collections.

Searchable distinct sources.

Searchable across sources and accessible between Peer-
Organizations

Searchable across sources throughout the Enterprise.

Selected sources accessible and searchable by Extended-
Organizations

C5: Enterprise Enabling Activities
T6: MBE Information Assurance
F3: Confidentiality

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

Physical control

Control of individual electronic files

Control of sets of electronic files

Encryption and trust policies across all authoritative
sources within QUA.

Same with digital rights management and digital redaction
between Peer-Organizations.

the Enterprise.

Same, with object/feature-level access controls throughout

Extended-Organizations participate in a digital rights
management system and/or automated redaction.

C5: Enterprise Enabling Activities
T6: MBE Information Assurance
F4: Governance of Access Control

Maturity

Maturity Level Description
Level y P

Transition: As maturity increases,
the organization's . . . Examples

N/A

Ad hoc access granted by an individual in possession.

Granted by the individual per OUA policy

Granted by the program per OUA policy

Granted by the program per the Peer-Organizations
agreement.
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C5: Enterprise Enabling Activities
T6: MBE Information Assurance
F4: Governance of Access Control

Maturity
Level

Transition: As maturity increases,

Maturity Level Description .
¥ P the organization's . . . Examples

Granted by policy across all programs throughout the
Enterprise.

Access controls extend to Enterprise-Organizations;
Automatic, adaptive management of access controls.

C5: Enterprise Enabling Activities
T7: MBE Financials
F1: Mechanism

Maturity
Level

Transition: As maturity increases,

Maturity Level Description .
¥ P the organization's . . . Examples

N/A

Ad hoc

Projects for technology capability maturation

Same and pilot applications for the maturation of MBE
practices

Program of MBE-related projects

Same and coordinated across multiple funding venues

Portfolio of MBE programs

C5: Enterprise Enabling Activities
T7: MBE Financials
F2: Continuity

Maturity
Level

Transition: As maturity increases,

Maturity Level Description .
¥ P the organization's . . . Examples

N/A

Ad hoc

Funding is requested annually.

Multiyear funding.

Sustained amongst Peer-Organizations.

Sustained throughout the Enterprise.

Sustained throughout the Extended-Enterprise.
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