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Digital Engineering Measurement Framework - Project Overview and Timeline

2020

AIA EMC Project Plan

▪ Refined list of DE metrics serving as Key Performance 
Indicators for program execution, and model health

▪ Detailed descriptions of each metric, traceable to SE metrics, 
quality, & requirements volatility 

Leverage partner resources and assets

• Front matter (concepts, terms, …)
• Information Needs (ICM Table)
• Measurement specifications

2021

Objectives
• Define industry consensus measurement framework for DE, MBSE
• Align measures with business information needs for project execution 

and organizational performance improvement.

Follow PSM process to define 
DE measurement framework

• Practical Software and Systems Measurement (PSM)
Continuous Iterative Development Measurement Framework

• SERC / INCOSE / NDIA MBSE Maturity Survey
• SERC DE metrics research (SERC-2020-SR-003, SERC-2020-TR-002)

• Systems Engineering Leading Indicators Guide
• DoD Digital Engineering Strategy

• Aligned with ISO/IEC/IEEE 15939 
measurement process standard

Initial Measurement Specifications
• Architecture Completeness and Volatility
• Model Traceability
• Product Size
• DE Anomalies
• Adaptability and Rework
• Product Automation
• Deployment Lead Time
• Runtime Performance

2022
Initial framework draft for review (Jan 2022)

V1.0 Publication release (May 2022)

Team product development

http://www.psmsc.com/DEMeasurement.asp

Established collaborative WG (9/14/20)
(PSM, NDIA, INCOSE, AIA, SERC, Aerospace, OUSD R&E, …)

https://www.psmsc.com/CIDMeasurement.asp
https://sercuarc.org/results-of-the-serc-incose-ndia-mbse-maturity-survey-are-in/
https://sercuarc.org/wp-content/uploads/2020/06/SERC-SR-2020-003-DE-Metrics-Summary-Report-6-2020.pdf
https://sercuarc.org/wp-content/uploads/2020/06/SERC-TR-2020-002-DE-Metrics-6-8-2020.pdf
https://www.psmsc.com/Downloads/Other/SELI-Guide-Rev2-01292010-Industry.pdf
https://www.psmsc.com/Downloads/Other/SELI-Guide-Rev2-01292010-Industry.pdf
http://www.psmsc.com/DEMeasurement.asp
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Lack of effective DE/MBSE measures has been an inhibitor to digital transformation
Substantiated by DoD SERC research

https://sercuarc.org/results-of-the-serc-incose-ndia-mbse-maturity-survey-are-in/

Summary Report Task Order WRT-1001: Digital Engineering Metrics Supporting Technical Report
(SERC-2020-SR-003)
Task Order WRT-1001: Digital Engineering Metrics Technical Report (SERC-2020-TR-002)

Benchmarking the Benefits and Current Maturity of Model-Based Systems 
Engineering across the Enterprise (SERC-2020-SR-001)

https://sercuarc.org/results-of-the-serc-incose-ndia-mbse-maturity-survey-are-in/
https://sercuarc.org/wp-content/uploads/2020/06/SERC-SR-2020-003-DE-Metrics-Summary-Report-6-2020.pdf
https://sercuarc.org/wp-content/uploads/2020/06/SERC-TR-2020-002-DE-Metrics-6-8-2020.pdf
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Success Measures and Benefits of Digital Engineering Transformation
Research from DoD SERC and Virginia Tech helped inform the DE Measurement Framework

Primary Benefits  Description Secondary Benefits and Measures 

Higher level support 

for automation 

Use of tools and methods that automate 

previously manual tasks and decisions 

8.6 Product Automation  

8.7 Deployment Lead Time 

Early Verification and 

Validation (V&V) 

Moving tasks into earlier developmental phases 

that would have required effort in later phases 
8.4 DE Anomalies 

8.5 Adaptability and Rework 

8.7 Deployment Lead Time 

Reusability Reusing existing data, models, and knowledge in 

new development 
8.4 DE Anomalies  

8.5 Adaptability and Rework 

8.7 Deployment Lead Time 

Increased Traceability Formally linking requirements, design, test, etc. 

via models 
8.7 Deployment Lead Time 

8.8 Runtime Performance 

Strengthened Testing Using data and models to increase test coverage 

in any phase 
8.1 Architecture Completeness and Volatility  

8.2 Model Traceability 

8.3 Product Size 

Better Accessibility of 

Information (ASoT) 

Leveraging an Authoritative Source of Truth 

(ASoT) to increase access to digital data and 

models to increase the involvement of 

stakeholders in program decisions 

8.7 Deployment Lead Time 

8.8 Runtime Performance 

Higher Level of 

Support for Integration 

Using data and models to support integration of 

information and to support system integration 

tasks 

8.6 Product Automation 

8.2 Model Traceability 

Multiple Model 

Viewpoints 

Presentation of data and models in the language 

and context of those that need access 

8.1 Architecture Completeness and Volatility  

8.7 Deployment Lead Time 
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PSM measures are derived from business information needs

Based on objectives and issues from the 
project or enterprise levels

• Objective - a project goal or requirement

• Issue - an area of concern that could 
impact the achievement of an objective, 
including risks, problems, and lack of 
information 

See Framework for more informationPSM Practical Software and Systems Measurement, www.psmsc.com 

Information 
Needs

Entities Attribute Attribute

IndicatorInterpretation

Information
Product

Derived
Measure

Derived
Measure

Analysis
Model

Base
Measure

Base
Measure

Measurement
Function

Estimate or evaluation that 
provides a basis for decision 
making

Algorithm combining 
measures and decision 
criteria

Quantity defined 
as a function of 
two or more 
measures

Algorithm combining two or more
base measures 

A measure of a single attribute
by a specific method 

Measurement
Method

Measurement
Method

Operations quantifying an
attribute against a scale

Property relevant to
information needs

Measurement

Information Model

Measures should provide insight into 
project or enterprise information needs 

to support decision-making

http://www.psmsc.org/
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DE Measurement Framework ICM Table (Excerpt)
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Example Measurement Information Model – Anomalies

Digital engineering 
measures and indicators 

are specified in a 
structured template 

aligned with the PSM 
Measurement 

Information Model
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Example Measurement Specification (Excerpts)
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Digital Engineering Measurement Framework – Example Indicators

Architecture Completeness and Volatility

Is the architecture complete to proceed with design?

Model Traceability

What is the traceability and coverage of model elements?

Product Size (Model Elements)

What is the size and scope for the DE project or product?

DE Anomalies

Are we finding and removing anomalies earlier using DE? Is product quality adequate to be used in subsequent phases?

Adaptability and Rework

How much rework is for planned and unplanned changes?
Details
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Digital Engineering Measurement Framework – Example Indicators

Product Automation

What percentage of artifacts are automatically model-generated?

Deployment Lead Time

How long does it take to deploy an identified capability?

Runtime Performance

What is the likelihood performance will meet operational needs?

Excerpts only from DE measurement specifications. Some specs have multiple sample indicators. See framework Section 8 - Measurement Specifications for details.

Details
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Tying it all together – DE measurement framework concept
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Much appreciation to the many individuals and 
organizations that supported development of the 

V1.0 Digital Engineering Measurement Framework!
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- DE measures for the enterprise

- Measure breadth of usability and user experience with digital tools

- Measure return on investment

- Measure additional productivity indicators related to velocity and agility

- Measure additional indicators that isolate new value to the enterprise through DE, in 
areas such as quality and knowledge transfer

- Measure enterprise and personnel process adoption

- Measure usability and user experience with digital tools

- Supportability and maintainability measures (impact assessment agility)

- Measures for security

- Identify typical digital artifacts

- Specify leading indicators

Where do we go from here?
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Summary – Digital Engineering Measurement Framework v1.0a

• Lack of common measures and established best practices have inhibited digital transformation

• The v1.0a release of the DE Measurement Framework establishes an initial consensus from our partners as 
a starting point to advance a discussion across industry – some measures are conceptual

• Help us improve it! Participate in reviews, provide comments and suggestions, pilot the measures 
proposed, and participate in the future evolution of this framework

• Contact our team leads to get further involved

Joe Bradley
Leading Change LLC
josephbradley@leading-change.org

Cheryl Jones
Practical Software and Systems Measurement (PSM)
cheryl.l.jones128.civ@army.mil

mailto:joseph.bradley@mainsailgroup.com
mailto:cheryl.l.jones128.civ@army.mil

