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Purpose and Agenda

Purpose:  
• Overview of ModelBased Mission Assurance (MBMA) in 
the context of NASA’s Digital Transformation (DT) Program

• Address Working Group Questions
• Seek benchmarking/leveraging opportunities

Agenda: 
1. NASA DT Program Overview
2. NASA Data Foundation – F.A.I.R./F.A.I.R.U.S.T
3. What is MBx and MBMA
4. Why MBMA
5. Summary – did we address the Work Group questions J

2



NASA’s Digital Transformation Overview
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DT is employing digital technologies (e.g., AI, mobile, cloud, data) to 
change a process, product, or capability so dramatically (e.g., real-time, 
intelligent, personalized, anywhere, anytime) that it’s unrecognizable 
compared to its traditional form. 

DIGITIZED TRANSFORMEDTRADITIONAL

The What?

The Why?            Enable the Future

Digital technologies can radically accelerate NASA’s transformation goals. 

The How?

Built on NASA’s Strategic Thrust Focus Areas:
• Data
• Culture & Workforce (C&W)
• Process Transformation
• Collaboration
• Artificial Intelligence/Machine Learning 

(AL/ML)
• Model-Based Anything (MBx)

10x or more 
improvement



NASA Enterprise 
Data Platform
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H I G H - L E V E L  C O N C E P T U A L  D A T A  A R C H I T E C T U R E  
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Emerging NASA Data Enterprise built upon FAIR
(Findable, Accessible, Interoperable, Reusable) 

(Findable, Accessible, Interoperable, Reusable, Understandable,  
Secure, and Trustworthy)  



Agency & SMA Data Governance: 
Intersection between DT Data and Modeling activities 

What data 
storage, 

handling and 
interchange 
processes?

What data do 
you need/want 
to do you job?

What data do 
we have and 

where?

Key Stakeholders:
S&MA Discipline SMEs
S&MA Leadership

Key Stakeholders:
S&MA Discipline SMEs
IT: locations, metadata

Key Stakeholders:
IT/Network SMEs
NASA EDP

This document has been reviewed and determined not to 
contain export controlled technical data. 
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Kinds of data, aspects of data, 
tool outputs, by 

discipline/domain, by project 
type, Views, metadata, etc.

Sources, 
fields/attributes, 

formats, metadata, etc.

Security, IP, Access control, 
archive, metadata, etc.

Key Activity
Establish/bin Data Types, Tags, 
Classification, Latency, Criticality, etc.

Key Activity
Inventory and identify Gaps (e.g., Missing 
Data), Barriers (e.g., can’t access) and 
Opportunities (New Data).

Key Activity
Establish, separate and consolidate 
Storage and Access to Data

DT S&MA

SMA 
CoP

Data 
Steward

NASA/ 
SMA 
DT 

Team

Define and 
Establish our 

Roles

Focus:  Data & Data-Process mapping inventory around MBMA, MBx, FAIR, and 
“FAIRUST”



Evolving MBx Domain Structure 
(Notional Baseline – June 2020)
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A way to self-organize 
MB communities & our work

MBMA (June 2021) – SMA’s complement to MBE, MB 
Institutional Management, and MB Mission Management 
emerging as its own Sub-Domain under MBx.  Being broken out 
as a complementary Sub-Domain.
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Commonality between MBSE, MBMA and MBx

Notes:
• (1) There is a lot of commonality 

between the domains with many 
of the concepts and much of the 
nomenclature being the same.

• (2) The SysML modeling 
language enables extensions 
and some are required to 
supported additional SE domain 
activities.

7

• (3) & (4) Much of the domains 
(e.g., SMA, SE, Discipline 
Engineering, Program 
Management, Acquisition), 
however, are beyond the depth 
of SysML alone and will require 
interfaces or interface tools to 
exchange products or data.

MBx provides the overarching integrated (or 
interoperable) modeling environment that 
encompasses the interfaces, interface tools, 
and corresponding exchange of cross-domain 
products, data, and knowledge.



Evolving MBx Domain Structure - MBMA 
A way to self-organize 

MB communities & our work

Model-Based Mission Assurance (MBMA); SMA’s complement to Model Based Systems Engineering, 
Model-Based Mission Management (MBMM), and Model-Based Institutional Management; is focused on 
digitally transforming delivery of fundamental SMA functions, such as

• Assuring Safety and Mission Success through oversite and insight in the acquisition, 
development and operation of NASA missions

• Providing for delivery of technical products and processes to qualitatively and quantitatively 
characterize risks for NASA missions covering the safety, reliability and quality of hardware, 
software, and human systems integration over the life cycle

• Supporting decision making in the acceptance of risks on NASA missions; though development 
and adoption of advanced mission assurance capabilities that continually enable more efficient, 
effective, and agile safety and mission assurance of NASA’s mission as part of an integrated, 
model-based, enterprise environment.   

Elements of this digitally transformed environment will include:
Use of Objective Driven Requirements and accepted Standards tied to Risk Classification, Risk 
acceptance thresholds, mission unique characteristics, and knowledge gained from prior mission to 
enable adaptable and innovative SMA planning and execution:

• Model-Based SMA Plan Development
• Model-Based Assurance Case (measure execution progress, including leading gap/issue/risk 

indicators to provide earlier and continuous insight, oversight, and support of  programmatic 
decision making and review activities)



What does this mean for SMA?

Program/Project time

Influence

Knowledge

M
or

e

(Business as Usual)
•SMA Analysis lagging, 
•Knowledge Incomplete 
(Formulation) 

•Finding/Integrating 
information is 
inefficient and painful 

With DT/MBMA:  
Earlier Insight, 
More Influence à More Impact

SMA/SMS Transitional 
State

Digitally Transforming 
Life Cycle 
Insight/Oversight 

SMA/MBMA Pilot 
Activities

SMA Transformed State
1. Digitally Transformed Launch Services, Developer/Govt data (e.g. NCRs/PFRs, QA 

IRs)
2. MB/AI/ML Life Cycle Insight/Oversight – SMA/SMS knowledge available continuously 
3. MB/AI/ML Cross-Cutting Agency Risk Management Systems 
4. Spacecraft  and Aircraft Design - Single Source of Truth – Design for Minimum risks, 

combining SMA factors (e.g., reliability, hazards), redundancy, with traditional factors
5. Aircraft and S/C Ops – trends/precursors/health and prognostics status – both ground 

and flight  (Prevent issues before they occur)
6. Building Blocks, Data – Process connectivity - Design out/Prevent Issues from ever 

occurring

Increased Influence

Earlier 
Insight/
Knowledge
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SUMMARY - RESPONSES TO AERO’s QUESTIONS
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How would you define Mission Assurance and Flight Worthiness?
Assuring Safety and Mission Success through oversite and insight in the acquisition, 
development and operation of NASA missions

What does it mean to be "model based"?  Formalizing connectivity and integration of 
knowledge and processes to enable more timely, more robust, and more effective 
delivery of analysis and products.

What would be the benefits of MA/FW being model based vs. document based?  
Earlier Insights, Robust Information Contextualization, Increased velocity and higher 
fidelity decision Making
How would you incorporate model-based practices in MA/FW? What are the 
barriers?  Separate Management Chains,  Different Drivers.  Any opportunities?  
Alignment around common end-item Goals (i.e., Mission Success, Safe execution)

Do you have any ideas for collaboration/pathfinder activities to demonstrate 
MBMA/FW?  
Formulation – Machine Assisted Planning; Workflows - Machine Assisted Life Cycle 
Reviews; Risk Management Systems; Common MetaData STDs
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Q&A
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Any Questions or Feedback?

Thanks,
Tony and Steve
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BACK-UP
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Office of Safety and Mission Assurance
Priority Areas
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Adopting 
SMA 

Directives / 
Standards for 

Greater 
Agility/

Effectiveness

Tailorable Safety & 
Mission Assurance 

Plans (SMAP)
Initial Assurance Case 

Argument

SMA “Assurance Case”  Supported 
Reviews

Safety 
View1

R&M 
View1

OSMA Discipline 
Management and 
Tracking Views

CSO, IA, and LCR/KDP 
Reviewer Views

MCR 
View

FRR 
View

Policy Evolution and Earlier Risk Identification
Objectives Driven Requirements (GSN), Machine-Assisted Planning, Machine-Assisted Assurance Case, and 

Machine-Assisted Reviews

Objectives 
Driven
Requirements/
GSN

Assurance Implementation Matrix 
(AIM)

2way 
“Synch”!

2way 
“Synch”!

NPR 8705.4A, 
NPR 8705.2, and 
SMA/SMS 
Framework STD, 
Accepted STDs


