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SE - DE Industry Accepted Relationships

...digital engineering represents a
transformation of how they normally conduct
systems engineering (INCOSE SEBOK)

SE Modernization

SETR Modernization
Test Continuum
R&M MBSE Initiatives
Digital Contracting — MBAcq
SWE Modernization
Mission Engineering
Sustainment
...lots of others

Digital Engineering
* Formalize use of models
at enterprise & program to
support decisions

e Authoritative Sources of Truth
* Incorp Tech Innovation

e Establish Infrastructure for collaboration
 Transform Culture & Workforce

Digital
ransformation

Model-based systems engineering (MBSE) is a subset of
digital engineering. MBSE supports the systems
engineering activities of requirements, architecture,
design, verification, and validation. (INCOSE SEBOK)

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-1303. 2




SETR Modernization Abstract: Problem Statement & QOutcomes

BOTTOM LINE:
Systems
engineering
processes
remain valid,
but practices
and
methodology
need to change
to take
advantage of
the digital
transformation
that supports
Agile system
development.
(SERC, 2023)

and continuous data & model development approaches (SE Digital Thread) that
support the systems engineering workflow WRT technical and technical
PROBLEM t decisi d .
STATEMENT management decisions and reviews.

e There is a lack of guidance regarding shared data and models used to enable agile

J

ongoing important initiatives related to the digital transformation to include:
MOSA, SW Modernization and Agile program development methods.

e Lacks Agility in iterative development cycles

e Continuation of document centric methods does not support the full integration of

J

e Guidance for implementing model based SETR processes

e Model based SEP/SETR processes that enable agile continuous data and model
development

e Recommended digital artifacts usage and management
e Exemplars for governance/oversight/sharing of model-based artifacts

e Recommended approach to SETR use of Agile principles for continuous
data/models - Standard Approach/Best Practices

INTENDED

OUTCOMES

~
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SETR Modernization: Research Questions

Table 1 - RESEARCH QUESTIONS

(1) How do we implement the digital transformation into the current systems
engineering technical review (SETR) process?

(2) What are the key artifacts that should be modeled?

(3) How do we share and manage model-based artifacts and the associated data
during the SETE process?

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-1303. 4



PEO/PM

Technical SMEs
Engineering/Test/User

Business/Contracting

SE Guide (ongoing update)
DOD 5000

1SO 15288

NAVAIR Instruction 4355.19E,
Systems Engineering Technical
Review Process, 6Feb2015

Key
Participants
Purpose
CURRENT
SETR
Guidance Approach

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-1303.

Technical Assessment
Requirements
Traceability

Decision Rationale

Design Maturity Metrics

Conducted at Key Events
Aligned to Acquisition Pathway
Documented in SEP

Event Driven
Document Centric

Assess Risk & Maturity



SE Modernization Goals & Lines of Effort (LOES)

OE 1 -SEMOD BoK*located in DEBoK
DAU COP — under update

LOE 2 - Policy & Guidance Review & Update

SETR Modernization
LOE 3 - Model Based Artifacts, Data Workflow

Shared Data

Digital Artifacts LOE 4 - Roadmaps & Framework
(Iterative Mental Model )

Model-Based

Digital Collaborative

Eronmant LOE 5 - Digital Acquisition Thread Exemplar

LOE 6 - Workforce: DE/SE Topic Workshops &
Webinars

Distribution Statement A. Approved for public release. Distribution is unlimited. Case # 22-S-0026 & 23-S-1760




So...How Do We Enable SE Modernization?

Leverage SW Modernization as an Requires Ontologies
exemplar of Agile practices — responsive to build common

to changing stakeholder needs understanding
| l I &% .C
- A

Systems Thinking

.

SE Supra-System
describes 3 concurrent
processes:

— SE life cycle

— Data and model life cycle
— Engineering life cycle

New Mental
Model

Agile Mind-Set 2 Model-Based Data Centric Collaboration

Iterative Approach to Exemplar Reference
SE Processes with implementations will
data and models provide templates to

across the lifecycle help programs get
started

SE Modernization is a
continuous process that is
iterative with a seamless
and efficient transfer of
data and models.

“Knowledge needs to be

;. ¢ liberated from the
o artifacts”
J:J" Dr. Steve Jenkins
-+ JPL/NASA (Retired)
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SETR Transformation Aligned to - Digital Transformation

D t Centered Knowledge Centered
ocument Centere (Data & Model)

+ INCOSE /NDIA~- DE » Test Continuum — MB TEMP & /

WORK, FUSE, DEMM, * Digital SEP

* Conducted at key knowledge * SERC studies (SUPRA * R&M COP

points aligned to AAF pathway Cycle) » SW Modernization * MBSE
* Relies on subject matter * SE MOD LOEs/MBSE/Ref  « Data Strategy (CIO) * DE Infrastructure

expertise Arch/SEP « Ontology WG * Collaboration around Data & Models
* Redundant * DE: DEM&S COP, DEBOK, « MOSA * Data & Model Governance
* Difficult to keep all documents MBSE

up to date * OMG- MBAcq
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Guides
(draft)
& SEP
Outlin

Best Practices

—
— —
—)

Lessons Learned

CHALLENGE: Several SE guidance documents provide “emerging content” with key

information to support the SE Workflow (SETR) that guides the planning & execution for
acquisition programs but not all are complete or mature enough to be included in guidance.

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-1303. 9



Ongoing: Systems
Engineering Plans
(SEP) and Test and
Evaluation Master
Plans (TEMP)
conversion to digital
artifact driven formats

Pervasive How-to guides
Al f . E
or Data/Model-

__;1; VR Seamless & Efficient

Situational Acquisition/Engineering

Integrative Semantic  Acquisition
SL@Legy
=

. Commaon
* Ontological Data Taxonomy for Integration

Acquisition and Il}asis rﬁ-quE and Stratew)__ SE a?%;i Acg C

, ) Meodel-based " | Process Integration
Engineering c - . Executable System
Digital “'."”.m':l’” Digital SEP \ Contrac
1 Digita llaborative 02shboard Decision Digital
Convergence \ Ontology Colla u.::raltwe = Analytics Assistants
\ Model-  Agile Digital TEMP s :
\ Centric  Contracting Dashboard Libraries A Continuum
\ Pilots Digital SE O Continuous Human-Al
| rati Contractin terative
Collaboration DEIXWG g Reference [ [ Teaming
. ImlemEntatanE —‘DE"."F'I{'.IF]TTIEF'IT Tranﬁmigranﬂn
around Digital \ DEE Reference _ O f models
\ Implementations Style Guides GRA = Of models
Contracts and \ T & Standards—¢” Assessment
Artifacts 5 DEE )/ Dataand  —~~ Tools Data Integrated
\ Canops DE Model Reusess—
Open- Ecosystem _f) A "Howto
MB Lessons DE! . Domain } Model”
Reference MGSA Learned Digital SEMod and Core skillset
Gov't Ref ) other
Implementations N Archs D”lﬂw
and Common Mission/SoS & MOSA = Digitalized
Patterns Supra-system SEMod - DE
. lifecycl Lessons Adoption
Controlling the ~ o Learned Model
: Digital Agile S~ Agile DECF
@ Avllable = <Mgthod Current State

Lifecycle —— e m ———
() Researchin progress
. Workforce & Culture
(_) Research needed

Distribution Statement A. Approved for public release. Distribution is unlimited. Cases # 22-3-0026 & 23-5-1760
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- Progrg Situgti
D Jfam Ituat,
. . . . . Mode. Ao CCO”abOrativeDgAat{osaE v 'Enzclﬁ;gn Awa,i;?nal
Model-Centric Engineering: Demonstration pilot programs aCOHaborauonW
. . ; I o i X
exploring the art of the possible to achieve a full set of SE and Co%‘;;i Digiaj o b %ggf,gg%p Contrle
. ey Co “r ” o -
Acquisition activities 100% “in the model Attifaots G Pntracting

Digital Engineering Information Exchange Working Group (DEIXWG): a community activity to develop a set of “common
views” for executing digital, model-based engineering & technical reviews

Collaborative Contracting: flexible contracting approaches for collaboration around data and models

SEP Dashboard: A digital version of the Systems Engineering Plan (SEP) that provides an interactive dashboard for a
program office to plan, monitor, and control the SE development process

TEMP Dashboard: A digital version of the Test & Evaluation Master Plan (TEMP) that provides an interactive dashboard for a
program office to plan, monitor, and control the systems integration, developmental test, and operational evaluation
processes

Executable Contracts: bridging the gap between current legal language and digital data exchange using declarative
(outcome-based) transaction models, and software orchestration (dynamic workflows for multiple task automation)

Program Decision Analytic Tools: common digital ontologies and data strategies enable development of new digital decision
analysis tools using emerging artificial intelligence and visualization technologies to improve acquisition decision making

Program Situational Awareness: digitally connected visualization dashboards that achieve full near real time situational
awareness and measures of performance across all engineering, technical, and management activities

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-1303. 11



Controlling the Digital Agile Lifecycle

MOSA: a complete government business and technical approach to manage adaptability and affordability of defense
systems over time, managed at the portfolio level. Title 10 U.S.C. 2446a.(b) and 2320(e) provide a basis for better
government definition and control of the systems they acquire.

Digital Engineering Metrics: measuring and improving efficiency and quality of defense systems development to improve
deployment, cost, and schedule outcomes.

Government Reference Architectures: government developed, owned, and maintained authoritative sources of data and

models that guide system design, development, production, and sustainment in an acquisition program. Y
SE Mod

Domain Digital Ontologies: the digital graph of domain-specific models and relationships between entities in a mission,
SoS, or system. Necessary for constructing data models underlying authoritative sources.

Continuous
Data and Model Reuse: development of government maintained and provided libraries of mission/SoS/system data, Dek&z{g‘,g:?em
models, and reference architecture templates to reduce ambiguity and increase speed of acquisition Ste Guid
yle Guides GRA
Style Guides and Standards for Systems Models: guides for consistency in system modeling methods and Dats randareay” Assessment

design as well as tools to improve interoperability and reuse across programs, portfolios and services. Model Reuse
GRA Assessment Tool: What data is needed to say a GRA is acceptable, what are the criteria that the

Domain

data and models need to meet? Gov't Ref, Digital
Archs Ontologies

Continuous Iterative Development: both an architecting and development process approach to DE Metrics

manage risk by separately architecting platforms and capabilities and more frequently MOSA

deploying and validating capabilities. Controlling the

Systems Engineering Modernization (SEMod): evolution of SE lifecycle processes and Digital Agile
digital tools to improve the efficiency and quality of defense systems development. Lifecycle

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-1303. L=



SETR Modernization - Next Steps

INTENDED OUTCOME

Ongoing Activities

Guidance for implementing model
based SETR processes workflow

SE Modernization
Service Modernization/Transformation

Exemplars for governance and
oversight of model-based artifacts

MBTEMP, MBSEP, OMG MBAcq WG,
DEM&S COP

Recommended approach to Agile
and continuous data and model
development to support the SETR

SERC Roadmap Research Activities
SE Emerging

Recommended digital artifacts usage
and management during the SETR

SERC Roadmap Research Activities,
Service Use Cases, Industry
Collaboration

Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-1303.



SE Modernization Activities

SETR Modernization
Update FY24&25

SE Community of Practice - DAU hosted
Update ongoing ‘

‘ Ontologies WG

Guide for SE in DoD Acquisition Contracts Ongoing Collaboration

Update Ongoi
pdate Ongoing Knowledge Management/Outreach

‘ Ongoing Collaboration
DI-SESS 81785A (SEMP)
‘ Update Ongoing
SEMOD BoK
(Hosted by SERC & DEBOK)
March 2023
SE MOD Roadmap
Oct 2022 (SERC WRT 1058)
SE MOD Agile Practices
(SERC WRT 1051)
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Contact

Office of Systems Engineering and Architecture
osd-sea@mail.mil | Attn: SE
https://www.cto.mil/sea/
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