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Outline

• Intro/Background
• Context
• Vision
• SERC DE Portfolio
• Current Case Studies and Approaches
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Background
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Goal 5: Transform the Culture and Workforce to Adopt and Support Digital 
Engineering Across the Lifecycle
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Concept: Digital “Textbook”
Learning Modules
• Slides
• Videos
• Audio
• Demos
• Etc.

Case Studies
• Series of system 

models
• Students can view
• Some students can 

edit
Student Interactions

• Led demos (tutorials)
• Exercises

• Navigation
• Decision Making
• Editing

• Etc.

Case Studies
• Series of system 

models
• Students can view
• Some students can 

edit

Case Studies
• Series of system 

models
• Students can view
• Some students can 

edit

Case Studies
• Series of system 

models
• Students can view
• Some students can 

edit

Case Studies
• Series of system 

models
• Students can view
• Some students can 

edit

Metrics Learning 
Objectives/Co

mpetency

Student 
Data
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SERC DE Portfolio

DAU Model 
Environment

Case Study 
Simulations

Curriculum 
Materials

Assessment 
Metrics

WRT-1043

DECF 
Model/Assess

ments

ETM 
Model/Assess

ments

Training 
Course 

Evaluations

WRT-1006

Course Analysis

Curriculum 
Development

WRT-1018

Faculty 
Mentoring/Coac

hing

NAVAIR 
Modeling 

Environment

Skyzer Models

WRT-1008

Ontology

ART-002

DE Metrics

WRT-1040

Silverfish

WRT-1022

DTE
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CURRENT STATUS

Mr. Paul Wach
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Charting Curriculum Around 
Two Systems of Interest

Skyzer Silverfish
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List of models in the 
Skyzer MBSE Ecosystem

1. Skyzer Airworthiness Model
2. Skyzer Contractor SFR Compliance
3. Skyzer Contractor System Model
4. Skyzer Cost Model
5. Skyzer Launch & Recovery Model
6. Skyzer Launch & Recovery Model Document
7. Skyzer MBTD Model
8. Skyzer MBTD Model v2
9. Skyzer Mission Model
10. Skyzer Mission Model Document
11. Skyzer Mission Model RFI Document
12. Skyzer SOW

13. Skyzer Stakeholder
14. Skyzer System Estimation Model v2
15. Skyzer System Evaluation Model
16. Skyzer System Model
17. Skyzer System Model Document
18. Skyzer_rsp1_BR00_etc
19. Skyzer_rsp3_CM00_etc
20. Skyzer RFI Response Altair
21. Skyzer Profile Overview
22. Viewpoint Library
23. SAIC DE Profile
24. 516C TACC

*What does “the” 
system model mean?
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Importance of Modeling Language 
and Extensions
• Unified Modeling Language

• UML
• Base language
• ~Base metamodel

• Systems Modeling Language
• SysML

• Skyzer Profile
• Extension of SysML, which add for 

Skyzer

• In practice, other cases may 
include:

• Unified Architecture Framework 
(UAF)

• Business Process Modeling 
Notation (BPMN)

• Standards
• Ex: 516C-TACC-Airworthiness

• May see unique extension of 
SysML to specific project, 
organization, etc.
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Mapping Skyzer to the SE-Vee

Stakeholder 
Needs

System 
Requirements

Validation

Verification

Decomposed
& Allocated

Detailed 
Design

Integration

Derived

System 
Architectures

Mission 
Engineering

Skyzer Mission 
Model

Test & 
Evaluation

Skyzer Mission 
Model 

Document

Skyzer System 
Model

Skyzer System 
Model 

Document

Skyzer
Airworthiness 

Model

Skyzer Launch 
& Recovery 

Model

Skyzer Launch 
& Recovery 

Model 
Document

Skyzer
Contractor 

System Model

Skyzer
Contractor 

SFR 
Compliance

Skyzer System 
Evaluation 

Model

Skyzer System 
Estimation 
Model v2

*Many models will be exist and
evolve across the SE-Vee
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Mapping Skyzer to the Acquisition Life Cycle

• Many models will be used or 
evolved across the acquisition life 
cycle
• Ex: Cost, Evaluation, Estimation, SOW

• NOTE: 
• This is a work in progress

• Importance:
• Identifying coverage/gaps in the use of 

Skyzer to create lesson plans

Skyzer
Contractor 

SFR 
Compliance

Skyzer Cost 
Model

Skyzer Mission 
Model RFI 
Document

Skyzer System 
Estimation 
Model v2

Skyzer System 
Evaluation 

Model

Skyzer RFI 
Response 

Altair

Skyzer Mission 
Model

Skyzer SOW
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Developing Digital Workflows:
Modeling Artifacts to Digital Signoff
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Developing Digital Workflows:
Modeling Artifacts to Digital Signoff
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Cyber Resilience Credential
Silverfish Architecture

Silverfish description
• Prohibited Area:

• ~100 acres ≈ .16 sq. miles

• Obstacle Deployment:
• ~50
• Aligned to Compass Coordinates 

(Operator Observation Point)

• Cell Grid:
• ≈ 300 ft. x 300 ft.
• 6 Munitions per Cell (Ready/fired 

state)

• Vehicle Traversal:
• Max Speed = 10 mph ≈ 15 ft/sec
• 20 seconds/grid
• 2.3 min/protected area
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Mapping Mission Assurance to the SE-Vee

Mission Aware Meta Model

Design Simulation Meta-Model

Validation & Test Meta-Model
•Meta-Models

• MBSE Top Level
• MBSE Essential / Detail View
• Mission Aware Top Level
• Mission Aware Detail View

• STPA-Sec
• CSA Elicited Requirements

• Verification & Test
• Deployment - Design Simulation

•Silverfish Case Study System Models
• Mission / System Requirements Model
• Use Case Model
• Architecture Model
• Behavior / Control Structure Model
• Operational Risk Assessment Model (STPA)
• Resilient Modes Model
• Cyber Vulnerability Assessment Model
• Verification & Test Model
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Tracking Relationships Between
Models & Relevant Curriculum

• To the left is a dependency structure 
matrix 

• Can be read as: “Area [X] of the SE-
Vee uses model [Y] from the Skyzer
Ecosystem”

• NOTE:  This is a work in progress
• Importance:

• Identifying coverage/gaps in the use 
of Skyzer to create lesson plans

• Using the same approach to:
• Map Skyzer to the acquisition Life Cycle
• Map Skyzer models to Skyzer models
• Map Skyzer to career fields (e.g., T&E)
• Map Skyzer to DE credentials
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Looking to the Future:
Notional DE Digital Textbook

19NOVEMBER 3, 2021 ANNUAL SPONSOR RESEARCH REVIEW



Lesson Learning Example:
What is the Minimum DE Ecosystem?

• Open diamond is a reference relationship to a service 
system

• Think On-Star in vehicle
• If the car is wrecked, On-Star still exists

• Closed diamond is a composition relationship
• If the car is wrecked, the component is also destroyed

• If the MBSE component is removed, then…
• the DE Ecosystem may not exist?
• Or…the DE Ecosystem exists with less coherence!
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WRT-1043 Team

PI: Dr. Nicole Hutchison
Co-PI: Dr. Dinesh Verma
Dr.  Yan See Tao
Dr. Mark Blackburn
Mr. Tom McDermott

Co-PI: Dr. Peter Beling
Mr. Tim Shurburne
Mr. Paul Wach

Mr. Craig Arndt
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CONTACT US:
serc@sercuarc.org

www.sercuarc.org/contact-us/

NOVEMBER 2-4, 2021

mailto:serc@sercuarc.org
http://www.sercuarc.org/contact-us
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