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...now in a Changing World

Increasingly bold & complex missions
Increasingly partnered

Increasingly fast

Increasingly affordable

Increasingly transparent

Increasingly inclusive

i

NASA must transform



Digital DT #IT

DT = transformation focused

T ra n S fo r m a t I O n ‘ IT = technology focused

[dij-I-t| trans-fer-mey-shuhn] noun:

Employing digital technologies to change
a process, product, or capability so
dramatically that it’s unrecognizable
compared to its traditional form.
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TRANSFORMED

From Maps to Apps...
Digital Transformation

has already changed our world



WHY digitally transform NASA?

3 Future State Goals

NASA must transform...

_.-EXpandfng quinershlp Landscqpe

Sondra’s digital assistant alerts her Caryn is excited to have joined a 1-day George pauses digital

to a newly published partner data collaboration jam session where she manufacturing of an urgent job

set related to her science research. connected with new teammates from after a critical loT sensor alert. He
She kicks off a bot to transfer & across NASA to quickly learn and apply imports the data history into the
clean the data and integrate it into Al/ML tools on an elusive space suit lab digital twin model and rapidly
her model. Using analytics to challenge. She loved helping the forecasts the job can safely
rapidly cross-check the results, she mission and can’t wait to share her new continue, avoiding delays.

discovers a potential breakthrough ideas with her financial peers.



WHERE must we focus?

4 Transformation Targets

Multiply science &

Enable agile multi- technology
center/partner breakthroughs by
engineering teams to leveraging

diverse global
minds/advances

solve frontier problems

Optimize &
synchronize our
work environment
to increase
efficiencies &
effectiveness

Accelerate
risk-informed,
evidence-based,
self-consistent
decision making




HOW will we get there?

5 Digital Levers

ﬁi

For any/each Transformation Target...

Define value streams & associated organizational conops within the domain:
*Update policies, standards & guidelines that define domain digital processes & governance
*Define framework for interoperable platforms/systems to integrate domains and processes

Streamline critical workstreams within the domain:

+Eliminate, Optimize, Automate workflows to address process bottlenecks & redundancies
*Evolve from paper-centric to integrated data/model-centric approaches

*Maximize shared services & role-based access to enable geographically agnostic Future of Work

Eliminate barriers to strengthen inclusive teaming:
*Digitally-Inclusive: Establish threshold level of digital understanding, literacy & skills

*Geographically-Inclusive: Enable immersive collaboration for on- and off-site team members
+Organizationally-Inclusive: Provide seamless data access across multi-center/partner teams

... We can
accelerate
change by
systematically
facilitating &
coordinating
organizational
plans to
harness
Digital Levers



WHICH digital technologies will we use next?

6 Technology Foundations

DT will catalyze investigation and adoption
of the next key digital technologies that we
can & should leverage to transform our
work, workforce & workplace

Artificial Intelligence /

Machine Learning (Al/ML): &J

Harness machine capabilities to \l «

augment human intelligence in an \"

era of big data N
Al/ML

Zero Trust Architecture:
Enable dynamic internal/external
collaboration wherever teams
need to work, leveraging secure

infrastructure, identity, network
& data architecture LTA

R

Internet of Things:

Intelligent Automation (lA):

Eliminate, optimize & automate processes into
synchronized workflows across enterprise
platforms to maximize our efficiency and
effectiveness to enable bolder missions faster

Model-Based Anything (MBXx):

Employ digital models including
digital twins across any/all functional
domains to enable our people to
address increasing complexity, scope,
speed, uncertainty & changes

Extended Reality:

Enhance agile internal/
external teaming via
seamless, immersive,
secure visualization &

collaboration

Integrate wireless, networked sensors & controls at scale to
enable real-time hindsight, insight & foresight of smart assets



WHAT does a digitally transformed NASA look like?

6] ]g

7+ Mission Outcomes _ . ok

Optimize investments, readiness, access
and utilization of best-in-class capabilities
(facilities and tools) at the right time

Continuously improve technical, programmatic and
operational hindsight, insight and foresight to enable complex
decision making and increase reliability and consistency.

Harmonize NASA work
products & processes with BOIder' Affordable
our partners’ diverse and More Sustainable
continually changing Complex Operq’rions

processes, expectations G
and business models Seamless Missions Faster, More

Partner Agile |
Teaming Processes Citizens

Work at the modern

& Retain “speed of business” by

Rapidly, repeatedly

maximizing productivity and create customized
Workforce minimizing error/ rework. inspirational
engagements based
MOdern Continuously enhance NASA’s ability to recruit, retain and on stakeholder
Future motivate top talent in a competitive, dynamic marketplace...  individual needs and
One of Work accelerating their growth, agility and productivity to enable interests.
all of our people to thrive in the digital age
Future
NASA Enable geographically & organizationally agnostic teams

to work efficiently and effectively anytime, anywhere.



NASA's DT Strategic Framework

+
FUTURE STATE TRANSFORMATION DIGITAL . TECHNOLOGY MISSION
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BRI
(- SRR
Ignite
Transformation

Facilitate Tx Target
Community-owned
Roadmaps & near-
term priority actions
to align DT intent &
goals across NASA

NP O
0%

Connect
Plans

Coordinate like
Organizational DT
Plans that respond
to the DT Strategic
Framework to
synchronize DT
intents

Integrate
Solutions

Assess DT Forecast of
proposed Org DT Plans
vs. Roadmaps / priorities
and identify gaps &
opportunities and
inform investment
decisions by DT and
organizations

Facilitate
Adoption

Measure DT Progress
on Org DT Plans vs.
Roadmaps; celebrate &
share wins and elevate
& address cross-cutting
barriers via DT Catalyst
Projects
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E n te rp ri S e DT P o rtfo I i O cge FY21 , (Dec. 2020) Using piIt Enterprise Data

> FTOE e , y . : Platform (EDP), created COVID
Mostly bottoms-up “early win” demos within single organizations _ Executive Decision Lens dashboard to
dynamically integrate & visualize real-time
national & regional HHS COVID case rate
and hospitalization data coupled with

DT’s role has evolved from Igniter to

Connecter, and now to Integrator and NASA Center case rates to improve
Facilitator to enable NASA's |nS|gh;t.s anc/i sp;aed Idemsmnséor ?n-sﬂe
. operations /protocols across Centers
Transformation Journey. (June 2022)
Utilizing the -, =
Sl advanced o e A
: capabilities of ';; 4 ;
APPDAT cloud | === = ", [ o] [l 1
Integrate & Visualize Data computing e B L w4,
for Faster Insights platform =i B s s
Piloted a first ever NASA coupled with g ;
Enterprise Data Platform (EDP) Zero Trust - @ |I|I| I|I|| ; .
with “decision lens” dashboards to approach, — e
$100K showcase the power of data- enabled B8 | imba mes A
. informed decision making, including . . p
RapidEVA $225k  COVID Executive Decision Lens to Partnership with Google, cloud Al models and the JSC : % gt
Used Azure integrate real-time critical information Mission Control Center, developed a machine learning * 5 | = ¢
Sk e, to senior leaders to manage on-site model that predicts the loss of KU Band signal on the % o
in seconds /' operations ISS with a 4 orbit lead time, providing rapid ops insights m— = '

% versus days_ [ \

FY21

2 Pilots SW Factory

($3.5M) 75% faster SW
23 Prototypes development to

$2.9M production
( ) wizero trust $400K

$350K secure
collaboration

(Dec. 2021) 1SS demo of an
AI/ML prototype Astronaut
glove inspection model that
performed diagnostics &
generated a GO/NO-GO
recommendation in 45
seconds on the glove
condition, a process that
GETTING STARTED > normally is performed by a

g /- group of people taking
Where We Seeded Early Wins and Sparked Change ‘ multiple days.
i 2

—Y




Enterprise DT Portfolio — FY22 - -

Mostly multi-'org coalitions teaming to pursue shared solutions to common challenges. .

DT’s role has evolved from Igniter to Connecter,

and now to Integrator and Facilitator to enable

NASA's Transformation Journey.

$1.65M

Intelligent Search &

(Dec. 2022) Created Orion
Electrical Power system
Digital Twin that integrated
: NASA/partner models from

1 Lk requirements to as-deployed
I design, enabling faster than

Ly ; real-time prognostics with
= ability to ingest Artemis |
“'a s telemetry flight data for

: validation & anomaly resolution

(Aug. 2022) Delivered Federal
Employee Viewpoint Survey
graphical reports & trend
analyses using EDP in 2
weeks vs. several months
analytics, providing better,
more accurate insights and
intuitive tools to explore results
and improve org action plans.

N FY22

Accelerated Insights
Added intelligent search to

EDP (piloted using SMD

Earth Science data) and EDP N
MVP1 went operational —
ouilt >150 dashboards across

$500k Orion

Digital Twin

Igf:gtrﬁ é:? s;;a;;t:;r ultiple orgs integrating data $25pK
twin to test rapid such as processing FEVS
Artemis | anomaly results in-house in weeks Facility
esolution - vs months Drone |
Maps
4 % Roadmaps gq.1m

to the Future

Piloted Digital Levers
methodology to develop
MSD Technology
{ Roadmaps, integrated
A into OCIO IT Roadmaps
initiated draft roadmaps
heyond MSEOs

7 Pilots
($5.3M)

22 Prototypes
($1.5M)

$700k

$750K

(Oct. 2022) Demonstrated
multiple autonomous drone
facility inspections that would
have been difficult, dangerous &
expensive with people; IR/ image
data integrated into Smart Center
data fabric for loT sensor fusion.

GETTING STARTED

» JOINING FORCES

[

MSD Technology Strategy Goals@

Where We Seeded Early Wins and Sparked Change Where We Built Coalitions to Attack Select Challenges

(Nov. 2022) Advised on MSD
Technology Plans using Digital
Levers methodology; provided
Agile support to rapidly
synthesize MSEO needs to
inform OCIO Technology
Roadmaps for service lines.




Enterprise DT Portfolio — FY23

Fewer top-dbwn strategic investments focused on immediate benefits

DT’s role has evolved from Igniter to
Connecter, and now to Integrator and
Facilitator to enable NASA's
Transformation Journey.

, S

From Center CEO & Sl orgs

Human
Centered
UX/Ul

GSEC

- (
Human

Centered
SL SME

< wes/nats/ccs |
& N

Human
Centered
Practice
Director
CEO

Provision products
(e.g. EDP, Mural, etc.)

Provision tools for citizen programmers
Human

re of Work (FOW)? What is Model-Based Anything (.

Model Based Anything (MBx)
==
e

ugh modebbased

Digital Academy

Wh

D:
I
¢

(Nov. 2023) Build out data
literacy offerings on
SATERN Digital Academy [
by leveraging existing digital
literacy curricula from other
Agencies to provide in-depth

trainings to develop job-

. | based digital competences
as well as common
enterprise-wide digital

. literacy practices.

(e.g. Power Aps, Power BI, low code

Centered
Cyber

Security. |

Cyber

Human
Centered
Data &
Analysis
IDAS.

Pilots, app functional changes, new
product dev projects in assoc. w/ EPMO

Service Line Organizations,

(March 2023) Assemble a cross-functional Digital
Solutions “SWAT Team” to pilot Agile and Human-
Centered Design approaches to rapidly dissect key pain
points across NASA organizations, focus on and “attack”
identify critical user/customer experience challenges,
then integrate expertise and services from across the
OCIO and partner organizations to accelerate
prototyping and scaling operational digital solutions

RISK MATRIX

4299 - E| =

4 4| 75| 60

Risk Criticality 3 06| 195| 237|102

sea| 1 s| 8| 1

16| 408| 631 19| 2

k Status Total | 272 | 625 | 1158 [ 1271 | 654

s 1|2 3 |4 |s|w

2 2[110| 37| 31w0|173| -

(Feb. 2023) Demonstrate a scalable
SPARTA multi-center portfolio
management analytics
dashboard that integrates real-time
mission profile, schedule, risk and
financial data using GSFC and

—| LaRC science projects to assess
potential for increased speed, better

902

insights and earlier risk detection

243 215 170

691

242 180 220

622
3.00

from real-time evidence-based

200 100

441

mlm . @ seanTa

decision making using common

851

249 104 416

9.18

263 222 90

data structures across projects.

GETTING STARTED

» JOINING FORCES

Where We Seeded Early Wins and Sparked Change Where We Built Coalitions to Attack Select Challenges

Digital
Academy
[
Digital
Solutions
SWAT Team

®

SPARTA

> BUILDING MOMENTUM



Focusing Org DT Investments-

Align to Transformation Targets, Connect via Digital Levers

Across NASA, organizations are investing in DT
solutions to their challenges - the DT Initiative is rallying
organizations to align independent efforts on our
Transformation Targets and connect using our

Digital Levers methodology

hands-on £
g P experience .»/ LaRC ACT2
GRC Open-Source Science Initiative A’ Artificial
' Data Driven O'pen-source science is : Intelligence
L solar Cell commitment to the open sharing of Research
“elopment 4 software, data, and knowledge as Assistant
GSFC early as possible in the scientific Capabiliti
d ) apabilities
Mission Cloud Platform (MCP) process; to make publicly funded NEAS \q .
STMD evolved from innovation oilot ARMD scientific research transparent, Bots manage
P Flight Data inclusive, accessible, and customer
GCD Game On! program to address growing . . .
Interactive interest & enterprise need for Portal (AFDP) K reproducible. - deation 1
Program secure cloud computing. » NASA's Oll)r?i?i-sti(\)/urce Sciep GSFC \:Qézttgi};n 4 Aer:SRCI:\'nel?lces
Management RESULTS: platform stood up in fi ) native- Integrated y ' Eval It P4
dashboards A 10 mo. received ATO in Dec i L M.od.elmg of P VilIbEll) ©
A 2019, has become a key enabler GSFC | { Multi-disc analysis | TSSt '\Cﬂapabllltles
0oGC p— of digital transformation & Evolved Structures process 4 ata Management
OSTEM feci JWST/RST JSC for results &
LawNet mission mod across Leverage Al & cloud JPL \ { Buildi readiness
/ One-stop shopping \ NASA. g Model Based ~ uilding
o finfidiEive o compute to enable o ARMD req’sfora
internships = \ paradigm shift in dev Wiring a”f?' Advanced Martian MCC
fellowships and KSC MSFC of spacecraft \ Marness Desigl ajr Mobility »
ALPS scholarships/ Using UAS & Intelligent structures by 10x MAVLINK-to-
_ Agency . Live Remote search of faster/ cheaper MQTT Bridge
Library Portal ~ § . Aerial Tech td engineering .
Sysl prfOthe / Transform data Org investments NOT scaled by S
platrorm Center Ops

GETTING STARTED

SMD

» JOINING FORCES

OSMA
A
MSFC/INEAS utomated
Prog-Plan
Bot-A-Thon

RPA Generato/r/

automation & -

JSC

Project Luna
(One Big Idea)

Secure cloud-based
collaboration platform to
enable co-design of
next generation engineering
concepts for NASA missions

Not a complete representation of org DT investments

> BUILDING MOMENTUM

Where We Seeded Early Wins and Sparked Change Where We Built Coalitions to Attack Select Challenges


https://science.nasa.gov/open-science-overview
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DT Myths

What DT is not... What DT is...

Digitization - standardizing IT platforms/tools and/or automating
what we are doing now to do it faster/cheaper in the future

Program — discrete set of IT modernization goals/projects with
centrally managed hard schedules, resources and milestones

Separate Team - specific named individuals, separate from the
rest of the org, charged with DT deliverables

NASA Flavor-of-the-Month — an internal strategic initiative with
a catchy bumper sticker that will last only as long as the senior
leader champion who sponsored it

More Work — additional taskers over and above all the traditional
work we are already doing today

Cost Center — just another competitor for limited resources today

One-off Experiments — a bunch of isolated technology tests/
demos that are super cool but have minimal operational impact

Eliminating Jobs — having bots take jobs away from people
OCIO-only - label for just the OCIO-led IT modernization/services

Optional - discretionary effort that we do as time/budget allows

Transformation — about driving change... challenging ourselves to
deliver new value in a changing world (leveraging digital advances)

Journey — recognizing our “value” will be a moving target as
expectations evolve with technology advances

Pervasive Mindset — cultural focus on the changing value we
must deliver and being agile in (new) ways to achieve it

Global Movement — Gartner 2020 survey among 100 Fortune
500 CIOs found that 77.3% prioritized digital transformation for
their 2021 budgets over any other business activity

Working Differently — relentless, objective action to reinvent
work by eliminating/optimizing/automating (new) value-streams

Investment — a deliberate choice to create/seize a new future

Campaign - systematic exploration, maturation and infusion of
new approaches that harness technology to deliver new value

Creating Opportunities — freeing people to do things bots can’t
NASA-wide - integrates org transformation plans & enabling tech

Inevitable — required for us to be relevant in a digital world
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