SYSTEMS
ENGINEERING

RESEARCH CENTER
WWW.SERCUARC.ORG

ACQUISITION INNOVATION
RESEARCH CENTER

A UNIQUE COLLABORATIVE DOD UARC
(UNIVERSITY AFFILIATED RESEARCH CENTER)

Briefing to INCOSE, 30 January 2022
Tom McDermott, Deputy Director and CTO

Januar y 25, 2022 AIRC | SERC 1


http://www.sercuarc.org/

SYSTEMS PRIORITY RESEARCH AREAS
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Enterprises and Innovation

» Comprehensive Enterprise/
SoS Modeling and Analysis

* Mission/SoS Engineering
* Digital Enterprise
Transformation

Models and Data
* Security & Resilience
* Reference Architectures : DIGITAL

Human Capital Development TRANSFORMATION

* SE Body of Knowledge . .

Agile * Responsive *
* Digital Literacy/Experience Scalable * Affordable
* SE and Technical Leadership
» Cyber Resilience

Digital Transformation
* Velocity and Agility
Cocty a9 A,
 Digital Engineering 0y 4
* SE Methods for Al and
Autonomous Systems

Q
VcapiraL peve®

ACQUISITION INNOVATION
RESEARCH CENTER

Enterprises and Innovation
 Innovation Culture
* Intellectual Property
* Portfolio-based Acquisition

* Digital Enterprise
Transformation

Models and Data
* Data Infrastructure
* Analytic Platform

Human Capital Development
* Digital Competencies

* Leadership & Innovation
Culture

* Cognitive Assistants

Digital Transformation
* Data Management & Sharing
* End-to-end Lifecycles
* Policy Analytics
* Agile Program Management
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Sot
Truth

Tech
Innovation

SERC Capability Maturity
Transitioned
Transition Needed

@ Projects Underway
@ Research Needed

of system behaviors/ performance envelopes

Integrated
Assurance
Processes

Reqs and
Functional
Simulation

Formal Methods
And Test

CURRENT ROADMAPS

https://sercuarc.org/what-we-do/

Fully Integrated, Model-
based Safety/Security
Assurance

Cyber-Physical
Systems Education

Continuous

Velocity

Al & Autonomy

Augmented Eng

Game-Changing Velocity
in the Battlefield

oo

e\

Rapid
Platfoim
Development

SERC Capability Maturity

Transitioned
Transition Needed Architecting
@ Projects Underway Platforms for
Executing
DevOps

Dev’t & Deploy’t

@ Research Needed DevOps

ineering

AlIML
Technology
Evolution

Automation &
Human-Machine
Teaming

Augmented
Engineering

Digital
Engineering

Workforce
& Culture
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Acquisition Innovation
Timely Delivery of Effective Capabilities for Our Warfighters

INFORMATION ACQUISITION TOOLS AND POLICY TEST RANGES AND PEOPLE AND CULTURE
FUNCTIONS DECISION TOOLS

Data and Knowledge Agile Workf
Sharing Across DoD, Enable and Improve Our J| Assess Ideas and Inform gile Workiorce,

Industry, and Academia Tradecraft Decisions to Improve Leaders:hip., and
: : ) Policies and Processes Organizations
Enable and align secure Leverage information,

information flows to inform, models, and commerecial Models and analytics for Enable & incentivize agile,
improve, and accelerate innovation to improve evidence-based decision innovative, and outcome-

acquisition functions and functions and outcomes making focused communities.
decisions Modern education & training

DATA SCIENCE; ENGINEERING; MANAGEMENT; BUSINESS; LAW; PuBLIC PoLICY; PSYCHOLOGY; EDUCATION
I G G

Digital Acquisition Digital Data/Analytic Strategy
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DE Enterprise Transformation oE i
SE DE Benefits . as the
odermzcin tnabler QTR

Augmented
Engineering

Model-Centric Engineering

“Model- Ontologies

ROADMAPS Ever)."rhing” & Semqn’fic
Pilot Technologies

Enabling DE
Environment Cyber
Resilience

DE Workforce & Competencies Continuous
Development

& Deployment
DE Competency DE Education
Model
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Downstream
Organizations:

Test * Digital Tools will drive SE
refactored Sustainment : :
R—— rraining modernization
- But are evolving and still not
Digital Upstream mature enough
[ : Organizations Experience . .
sl - Still learning how to best use
need need Them

implementing

- Need to settle on best tool
combinations

Skills & training

AN
issues with

from \

Realized
Efficiencies

don't realize the to harness the

-  Need metrics for realized

efficiencies
Leadership
session
SE/PM session
Agile/Security

Expressive
power

Tools:
cost (high)
Interoperability (lack of)
licensing approach (diversity)
kernel/metadata compatibility
classification level

of the

lack knowledge
of, standards for

Best tool
combinations

need to
prescribe
commonality

Programs/
government/
contractors
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Acquisition ‘
Strategy

Adjucation authority:
Oversight
Portfolios
Programs
S&T

* Who owns the models and data?

Investment

- Reqgs and Test will need to
converge around models

Investment
Model

defines

between, - Need governance model, V&V
(PM/PEO) authority

between
ATEC/DTE&A/

DOT&E includes needs/sets

- Clarity on authority designation:
manages portfolio manager, PM/PMO, Test

l

Portfolios of Data
and Models:

manage

Model

acceptance

Governance
model

resolved by attest to

A

Verification,
Validation,
Authority

provide

Leadership
session

need

consistency in

JCIDS
Model Data Item standardized by perfgrmance
kel Descrint architecture
escriptions tech data

test arch

Ag|le/Secur|ty
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* Overcoming stovepipes in modeling methods and processes
Agile mindset needed

Modeling &
Simulation

Modeling
Methods and
processes

Cybersecurity increased

Risk-based
Prototyping

including

more include

Automated
generation & test

Leadership
session
SE/PM session

Agile/Security

Earlier & more
comprehensive
risk identification

transition to

Rapid SW
updates

Ysupport

for Agile/

DevSecOps

essential for

_session
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Legal Portfolios of Data
Reviews and Models:
JCIDS
. erformance
Model standardized by P
fidelit Data. It(?m architecture Tools:
y Descriptions ol At cost (high)

Interoperability (lack of)
licensing approach (diversity)
kernel/metadata compatibility
classification level

test arch in the

Contracting, IP

source for using

disagreement on

aggregate or
abstract data

need to
Drescribe

Compile
data

use

Rethinking
Design reviews

View or
extract data

commonality

involving .
Consistency & Leadership
Programs/ session
Transparency 7
in . government/
~ Modeling
contractors

Methods and
processes

SE/PM session

Agile/Security

* How we curate and use the
data between government &
contractors will need to evolve
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* Perhaps the guiding vision requires developing a long & short term strategy

At the interface
between

Short &
Long-term
strategies

Government/
Industry

System Models:
“i.e. We don’t call it

model-based mechanical
engineering anymore...”

between

across

Engineering & Collaboration Via
Program

Management

across

Fully

enhance integrating

Compatibility

Resolving
issues
with

Digital tools
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TECHNICAL PLAN | RESEARCH ROADMAPS | RESEARCH TRANSITION REPORT | ANNUAL REPORTS

VELOCITY Enterprise
Systems _ Engineering _
Trusted and Hurr'lan
Systems System of Capital
SEI AL Systems Development
S ——
Al &
AUTONOMY
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Mission

FURTHER INFORMATION

ABOUT PEOPLE CONTACT

The Acquisition Innovation
Research Center

Cultivating innovation and transformative research
across academia, government and industry

Innovation and Evidence-Based Decision Making
to Improve Acquisition Outcomes

A leamning organization that reaches across the Department of Defense (DoD)
to enable innovation and evidence-based decision making manifested
through policy, organizational change management, and workforce

development.

WWW.ACQIRC.ORG
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