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Organizations/Affiliations

Focus Areas 

CareerAbout Me . . . 

Space Systems Company
Littleton, CO  80125
303.971.8955
chris.schreiber@lmco.com

Systems and Software Management Consulting
Manufacturing and ERP

Systems and Software Engineering
At Lockheed Martin for 13 years

Civil Space 
Commercial Space
Missile Defense
LM Space and Corporate Engineering & Technology
• Digital Transformation
• SE Modernization

• SSC MBSE Implementation
• Advanced SE Practices

OMG SE-DSIG, SysML 2.0 Working Group & B.o.D.
NDIA SE Division M&S CO-Chair

DEIXWG Co-Chair
INCOSE Member - RMFR
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Pre-1950
• Model Theory

1970s
• Structured 

Analysis

1980s
• Object-Oriented 

Design
• 2D CAD

1990s
• OMG, INCOSE
• OOSEM, UML
• 3D CAD, STEP
• MBSE

2000s
• SysML
• UTP, UPDM
• XMI

2010s 2020s

Digital Transformation
2016

Digital Tapestry
2008

Model Based

• Digital 
Tapestry

• Focused Company Investment
• Technical Expertise Development and Sharing
• Incorporated into Learning Curriculum and 

Development Tracks 

• AP242 Ed. 2
• Automation as 

Enabler

2020

2001 2016

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

2005
OMG MBSE Tool Trade

(LM Led)

2001
Original OMG UML4SE RFP

(LM Led)

2007
OMG SysML 1.0 Release

(LM Led)

2005 - 2007
Original LMSSC

Orion MBSE Pilot

2008
OMG SysML 1.1 Release

(LM Led)

2010
OMG SysML 1.2 Release

(LM Led)

2012
OMG SysML 1.3 Release

(LM Participation)

2015
OMG SysML 1.5 Release

(LM Participation)

2014 - 2016
OMG SysML 2.0 WG

(LM Participation)

2011 - 2016
LMSSC Pilots and Program Implementations

2008 - 2010
LMSSC Corporate Funded

Pilots

18 years Experience with SysML Development

History of MBSE @ Lockheed Martin
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An MBSE Maturity Model

Ad Hoc
Modeling

Executing
Integrating

Optimizing

Modeling as 
outputs of process 

with standard 
language

Modeling not a 
product of process, 
without standard 

language, 
integration

Modeling integrated 
with other 

Engineering and 
Functional 
disciplines

Modeling facilitates 
execution and 

verification

Modeling 
parametric in 

nature, facilitating 
re-use and 
patterning

Communicability, 
Greater Insight into 
Design and intent, 

Confidence, 
Efficiency

1

5
4

3

2
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Lessons learned from early MBSE maturity

Certification

Web-Based 
Modules

How-to Videos

• Modernize SE Toolset for MBSE 
and Digital Tapestry
– Evaluate current tools baselines and gaps
– Improve usability of current tools
– Identify tools that meet the ”SE Tool 
Manifesto”
• Easy to use
• Light-weight ”viewer”
• Readily Integratable (APIs)
• Adaptable and “Shape-able”

• People
• Training
• Tools
• Usability
• Data Management
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Evolution of a Model-Based Practice

1960’s 1970’s

Sketchpad 2D CAD 
software developed 
(MIT)

Dr. Hanratty develops 
PRONTO (CAM) numerical 
control programming tool

1950’s

Proprietary 2D CAD 
tools developed (GM, 
Lockheed, Ford, 
McDonnel-Douglas)

Citroen’s Paul de 
Casteljau researches 
3D curve and surface 
geom algorithms

Marcel Dassault begins 
developing 3D CAD 
software (CATIA)

SynthaVision 3D solid 
modeling for analysis
released

Voelcker releases 
PADL enabling B-rep 
data structures
BUILD solid modeler 

• Reduced errors
• Reusability

• Lack of 
portability

• Lack of 
standardization

Boeing, GE, NBoS
commence 
development of IGES

AutoCAD 
released for 
PCs

Aerospace and 
automotive move 
away from proprietary 
CAD solutions

1980’s 1990’s

Boeing plans to 
develop 777 fully 
model-based

ASME Y14.41 
begins 
development

ISO16792 released 
defining digital 
product definition 
data practices

2000’s

Industry begins 
standardizing 
definition of MBD 
data sets

1990’s 2010’s

CAD and Analysis 
tools integrating

• Better analysis 
integration

• Better 
management 
of model 
data, reuse

• Data and artifact 
management rises 
in importance
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Automated Design-to-Production

* Image credit – directindustry.com

Analysis-Integrated Design

* Image credit – engineering.com

Analysis-Integrated Simulation

* Image credit – inceptra.com

Enhanced Visualization

* Image credit –digitaltrends.com

Data and Configuration 
Management

* Image credit – medium.com
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Automated Design-to-Production

Analysis-Integrated Design

Analysis-Integrated Simulation

Enhanced Visualization

Data and Configuration 
Management

. . . beyond simply capturing Systems Engineering design, to enabling a better way of engineering systems
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Emerging Needs for Higher MBSE Maturity

. . . More expressive 
language, with API and data 
model that provide more 
interoperability

• Improvements to language, 
expressiveness

• Management of data at a more 
granular level

• Management of model data 
relationships

• Integration of model data 
“Sources of Truth”

• Web, Services, the Cloud
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SysML v2.0

https://www.omg.org/news/releases/pr2018/01-24-18.htm

https://www.omg.org/news/releases/pr2018/01-24-18.htm
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Digital Engineering Information Exchange Working Group
A Standardized way to Offer, Request and Exchange DigitalArtifacts

Products
• DEIXPedia: Micropedia of digital engineering topics to explain relevant DEIX topics. 

STATUS: In place and Maintaining.  See link below

• Primer: A narrative that describes the concepts and  interrelationships between digital 
artifacts, enabling systems, and  exchange transactions STATUS: In Process, DRAFT 
planned for IS2020

• Digital Engineering Information Exchange Model (DEIXM): A  prescriptive system 
model for exchanging digital artifacts in an  engineering ecosystem STATUS: In process, 
DRAFT planned for IS2020

• Digital Viewpoint Models (DVM): Descriptive information models of  digital views that form 
content for ISO 15288.2 reviews STATUS: DRAFT DVM developed, working with TIMLM 
on DEIX challenge to Validate at IS2020

• DEIX Standards Framework (DEIX-SF): A framework for official  standards related to MBE 
Information Exchanges STATUS: DRAFT DEIX-SF DRAFT developed

Information Exchange Model for  
Digital Engineering Ecosystem

6

Contributing Team:
• Sean McGervey, JHU/APL, (Chairperson)
• Chris Schreiber, Lockheed Martin (Co-Chair)
• Frank Salvatore, SAIC (Co-Chair)
• Tamara Hambrick, Northrop Grumman (Co-Chair)
• Celia  Tseng, Raytheon (Co-Chair)
• Dr. John Coleman, SAIC
• CAPT John McCrea, AFNWC

For more details see the Digital Engineering Information 
Exchange Working Group (DEIX WG) WIKI page at:

http://www.omgwiki.org/MBSE/doku.php?id=mbse:deix

• Arno Granados, Sandia
• Terri Chan, Boeing
• Ken Zhang, L3 Harris 
• Russell Peak, GTRI
• Mark Blackburn, Stevens
• Gan Wang, BAE Systems 
• Mike Vinarcik, SAIC 
• Mary Tolbert, MITRE

Unrestricted Content
This document does not contain technology or technical data controlled under either the U.S. International Traffic in Arms Regulations or the U.S. Export Administration Regulations.

http://www.omgwiki.org/MBSE/doku.php?id=mbse:deix
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Thank You!!

Questions?
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BACKUP



2020 DEIX Challenge
• The DEIX Challenge is an opportunity for anyone in the 

Systems Engineering community to produce a set of self-
consistent, authoritative Digital Views.  Successful DEIX 
Challenge solutions will involve developing novel ways to 
synthesize Digital Information from a collection of SysML, 
Matlab, MCAD, FEA, and other types of Digital Artifacts 
into a Digital View that addresses a chosen scenario of 
specific perspectives and needs. 

• Outbrief presentation at the 2020 NDIA Systems and 
Mission Engineering Conference, with a detailed Results 
Outbrief held virtually afterwards.

Unrestricted Content
This document does not contain technology or technical data controlled under either the U.S. International Traffic in Arms Regulations or the U.S. Export Administration Regulations. 17

For more information visit challenge website: 
http://www.omgwiki.org/MBSE/doku.php?id=mbse:deix:challenge

http://www.omgwiki.org/MBSE/doku.php?id=mbse:deix:challenge


INCOSE DEIX Challenge 2020
• Challenge Participants will, at a minimum, propose conceptual Digital Views 

that support the exchange and consumption of Digital Artifacts
• Challenge “RFP” will scope the requested Digital Views to revolve around 

participant-defined User Stories that describe a typical need for exchange of 
Digital Artifacts, based on ISO/IEC/IEEE 15288

– Acquirer perspective for Interface Design Compliance and Assurance of Test 
Readiness

– Assume assessment consistent with decision analysis at a typical Critical Design 
Review (CDR) a level of system maturity 

• Challenge “RFP” will provide guidance on “what” the proposed Digital Views 
should provide, not “how” the Digital Views should be implemented, to 
provide creative freedom for Challenge Participants



DEIX Challenge Submissions Extend DVM 
Concept Model

Stakeholder Ontology
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Process Ontology

Provides basis for 
User Stories (along 
with possible 
refinement by 
Challenge 
Participants) to 
provide context for the 
Digital Exchange

Process to create, 
curate, and exchange 
Digital Artifacts as a 
proposed Digital View 
will be developed by 
the Challenge 
Participants

Will provide 
guidance on the 
objectives of 
Digital Views; 
Challenge 
Participants 
have the 
freedom to 
decide what 
Digital Artifacts 
and how they 
relate to one 
another to feed 
Digital Views to 
meet objectives



Example Extension of DVM Concept Model by 
Participants

13 October 2020 20

Given a Perspective 
and associated User 
Stories, Challenge 
Participants will 
propose Digital Views 
that meet the needs of 
the Digital Engineering 
Information Exchange



Example Extension of DVM Concept Model by 
Participants
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Describe how the proposed 
Digital View can meet the 
need of a given User Story

Further define different 
instantiations of digital 
view per domain

Identify relationships 
to applicable 
standards

Conceptualizing Digital 
Views; Participant has 
the freedom to develop 
concept to best meet 
the needs of the user 
stories with Digital 
Views



Example Extension of DVM Concept Model by 
Participants

13 October 2020 22

CM/DM process to be identified by 
Participant to demonstrate the 
presented material is the 
authoritative source of truth. 
Participant can also reference 
applicable standards instead of 
specifying particular tool or 
procedures.

Participant to define work product 
development process

Participant to define the format 
and presentation of Digital 
Information to compile as part of 
the identified Digital Views



Question?

Unrestricted Content
This document does not contain technology or technical data controlled under either the U.S. International Traffic in Arms Regulations or the U.S. Export Administration Regulations. 23

For more details see the Digital Engineering Information Exchange Working 
Group (DEIX WG) WIKI page at:

http://www.omgwiki.org/MBSE/doku.php?id=mbse:deix

http://www.omgwiki.org/MBSE/doku.php?id=mbse:deix



