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• 27 Years with The Boeing Company in Manufacturing Research, Factory Operations, 
Program Management, and Engineering
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• Bachelor’s Degree in Physics from the University of Central Missouri

Personal Sharing
• Married for 25 years with three children

• Active in 4-H and FIRST Robotics STEM programs



Copyright © 2021 Boeing. All rights reserved.

Engineering Strategy & Operations Engineering, Test & Technology

Agenda

Boeing Overview

The issue with digital data

Digital Transformation

Industry Actions

Concluding thoughts



Copyright © 2017 Boeing. All rights reserved. 5

HISTORY
The First 100 Years

A heritage that mirrors the history of flight

Became a leading producer of 
military and commercial aircraft

Completed a series of strategic mergers 
and acquisitions to become a leading 
global aerospace company

Founded in 1916 in the Puget 
Sound region of Washington 
State in the U.S.
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WHAT WE DO TODAY
The Next 100 Years

Protect, connect and explore our world and beyond

A complete family of the 
world’s most versatile 
commercial airplanes

COMMERCIAL
AIRPLANES

Global expertise in 
innovative aerospace 

financing solutions

BOEING CAPITAL
CORPORATION

GLOBAL
SERVICES

A dedicated, digital-first 
services business focused 

on the needs of global 
commercial, defense and 

space customers

The world’s leader in providing 
the most digitally advanced, 

simply and efficiently 
produced and intelligently 
supported solutions to its 

customers

DEFENSE, SPACE 
& SECURITY
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80%

WHERE WE ARE
Global Boeing

Partnering worldwide for mutual growth and prosperity

$62.3 
BILLION
in 2021 revenues

Products and services support 
to customers in more than 

150 COUNTRIES

of commercial 
airplane revenue 

historically 
from customers 

outside the United 
States

Manufacturing, service and 
technology partnerships with 
companies around the world

Contracts with more than 

12,000 
suppliers globally

Research, design and 
technology-development 
centers and programs in 

multiple countries

across the United States 
and in more than 

65 COUNTRIES

140,000 
BOEING 
EMPLOYEES

More than 

Approx.
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Source: DoD Digital Engineering Strategy, 
20th Annual NDIA SE Conference, 10/25/2017

Our World is Changing…
The 4th Industrial Revolution is Underway

8

Model Based Engineering (MBE)

https://ndiastorage.blob.core.usgovcloudapi.net/ndia/2017/systems/Wednesday/Track3/19819_Zimmerman.pptx
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Organization Name | Program Name

The Current 
State of Data 
in Boeing

Analog

Digital

Documents

VARIED
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Organization Name | Program Name

The Current 
State of Data 
in Boeing

SILOED
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Organization Name | Program Name

The Current 
State of Data 
in Boeing

UNDERUTILIZED
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Organization Name | Program Name

The Digital 
Value Chain

DIGITAL TWINS (INTELLIGENCE)

DATA ANALYTICS (INSIGHT)

DATA-DRIVEN DECISION MAKING

DIGITAL THREAD (CONNECTIVITY)

Copyright © 2018 Boeing. All rights reserved. 12



Copyright © 2017 Boeing. All rights reserved. ‹#›

NEEDS

PHYSICAL SYSTEMS

SOLUTIONS

DIGITAL TWINS

PHYSICAL SYSTEMS

DIGITAL 
THREAD

Mirror V represents the 
Digital Twins

NEEDS
Integrated

physical and virtual 
development from 

left to right.

Lower V represents 
the physical systems

The Digital and 
Physical Twins are 

concurrent paths that 
inform each other 

across the lifecycle 

The rope represents the 
integration of the design, 

build, and support 
ecosystems

Digital Thread enables Digital 
Twins to accelerate design 

of the physical systems
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MBE Diamond Symbol

DIGITAL
NEEDS SOLUTIONS

SYSTEM OF SYSTEMS MODEL

AS-OFFERED

AS-NEEDED

AS-SPECIFIED

AS-DESIGNED

AS-PLANNED

VIRTUAL CERTIFICATION 

VIRTUAL SUPPORT

VIRTUAL OPERATIONS

VIRTUAL QUALIFICATION 

AS-BUILT

AS-TESTED

AS-CERTIFIED

AS-DELIVERED

AS-SUPPORTED
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VIRTUAL

PHYSICAL
Approved for Public Release (RROI 19-00155-BDS)

BUSINESS MODEL

MODEL BASED
PRODUCTION PLANNING

MODEL BASED
DEFINITION

MODEL BASED
SYSTEMS ENGINEERING

VIRTUAL PRODUCTION 
SYSTEM



Copyright © 2020 Boeing. All rights reserved. 15
| 15

Boeing Model Based Enterprise Taxonomy (Elements)
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MODEL BASED ENTERPRISE

MODEL BASED ENGINEERING
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CYBER 
SYSTEMS, 

NETWORKS 
& EMBEDDED 

SOFTWARE

PRODUCTION
SYSTEM

ANALYSIS &
SIMULATION

TEST AND
CERTIFICATION

ELECTRICAL 
AND 

ELECTRONICS

PRODUCT 
ANALYSIS &
SIMULATION

MODEL BASED  
PRODUCTION  

PLANNING  

MODEL
BASED 

DEFINITION

DIGITAL SYSTEM MODELS                                                                      DIGITAL TWINS

PRODUCT SUPPORT
AND SERVICES

ANALYSIS &
SIMULATION

PRODUCT LIFECYCLE MANAGEMENT
PRODUCT LINE ENGINEERING

DIGITAL THREAD

Rev A: 8/13/19

Approved for Public Release (RROI 19-00371-BDS)

Operations Management
Domain Engineering

Support & Services
Enterprise Services

Product Lifecycle Management
Legend

People / 
Training

Tools / Apps

Data

Processes

Enabling 
Architectures

Reusable 
Models

MBE Starter Kits
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Transformational Change at the data level
Increasing Benefit

Authoritative Data

Digitization

Process Models

Simulations

Digital Twins

3D Geometry
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•CAD /CAM 
(for product, 
production 
and support)

•Excel / 
PowerPoint

•DRAWING / 
DOCUMENTS 
(for product, 
production and 
support)

•MBD (factory & 
tooling design)

•MBI (Work 
Instructions)

•Virtual Mockups

• Drawings (Work 
Instructions)

• Physical Mockups

•Excel
•Takt Time

•MBPP

•2D Discrete 
Event Sim

•Production 
System Sim

•SIL / HIL Facility
•2D Factory Sim 
(i.e. Pro-Model) Product 

Model

Production 
System Model

Services 
& Support 
Model

Data Analytics 
(Production & Support)

•PLM
•CAE

•Plots
•Handbooks
•Vault
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Supply Chain Model Based Engineering
Leveraging MBE to promote collaboration between Boeing and Suppliers/Partners 

Collaboration needs will drive increasingly complex interactions between Boeing and Suppliers 

Supplier

Supplier

Build-to-Print:

• Distribution of technical 
data post-contract

• “Traditional” buy packages 
containing PDFs and/or 
technical data 

• “Traditional” supplier 
interactions

Model Based Data Packages:

• Distribution of technical data pre & 
post-contract

• Contains technical data 
represented by models 

• Can be “Build-to-model”

Model-Based Collaboration:

• Co-development of technical data

• Interoperability enabled by data 
standards 

• “Advanced” supplier interactions 
and IP protection methods

Full Digital Integration:

• Digital thread extended to 
supplier

• Co-simulation (single source 
of data)

• Requires advanced tools 
and/or common toolsets
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Engineering Data today

Author, 9/8/2022, Filename.ppt | 18

Engineering data set in CAD

Engineering data made available in a repository 

Parts lists, supplier specs, and manufacturing 
requirements

3D PDF with a Light 
Weight Graphic

Illustrations

Authoritative models
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PDF in the Aerospace Industry

LOTAR – Long Term Archiving and Retrieval
• A response to regulators that engineering data shall be 

maintained and accessible for the life of the product +
• Visualization and production data are in scope
ISO Partnerships to develop standards
• ISO/TC 184/SC 4 & ISO/TC 171/SC 2
• Additions to PDF to accommodate engineering data
DoD Mil Std 31000B Technical Data Package
• A revision in 2018 to include 3D data
• Now available as a contract option
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Digital model exchange in standards

Many organizations are working on the 
refactoring of data package exchange 
envisioning model data and its meta-data.

NDIA, INCOSE, and DoD – Drafting a Digital 
Viewpoint concept model aimed at 
interoperability of models

IEC TC 65 WG 24 - Developing the Asset 
Administration Shell as a means to identify and 
exchange models in the Industry 4.0 framework

Complex engineering models require a portable format
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Concluding thoughts

Digital Transformation is past the hype; industry is pursuing the 
value capture

The management of data is becoming one of the key points of 
inflection – reimagining the role of the human will be key

The propagation of model data will extend far beyond 
engineering and become another component of smart products

Documents as a term will persist and take on a different role than 
it has in the past

Will Digital Transformation be the end of PDF? No, but it will be 
different
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Digital Transformation
WHERE WILL IT TAKE US…?
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