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Key OCT Initiatives s

Technology Integration Framework

* Integrated agency technology plan derived from mission needs
 Developed in collaboration with Mission Directorates

Innovation Framework

* Integrate agency-wide innovation initiatives and expand ecosystem
 Partnered with National Academy of Sciences

Science &Technology Partnership

 Collaboration of USAF, NRO, NASA, DARPA, NRL, OSD, NOAA, et al.
* ldentify common technology needs and develop collaborative plans

Technology Studies

 Portfolio management outside, Leveraging outside investment, Technology infusion,
Critical technology for Human Space Flight, $350B space, Disruptive technology

Digital Transformation Study



National Aeronautics and
Space Administration

Technology Integration Framework

National policy, agency-level strategic plans or other activities that drive missions.
Examples: National Space Council, agency strategic plan, decadal surveys, Exploration Mission
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Technology Integration Update

National Aeronautics and
Space Administration

* Framework concept of four steps developed
December 2017

* Proof of concept with data from the Mission
Directorates completed August 2018

e Plan to use TechPort for TIF database

 The TIF will be presented for approval at the
next NASA Technology Executive Council (NTEC)
meeting

* Rollout of the TIF is contingent on obtaining
support from the Mission Directorate AA’s

Mission Directorate

Framework
Step ARMD |HEOMD | SMD STMD
2. Quantifiable
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/Challenges Programs | Programs | Programs
3. Strategy for x % %
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Inter-Agency Science & Tech Forum

The USAF, NASA, and NRO are aggressively

S&T Partnership Goals
* Leverage synergies
* Influence agency portfolios

S&T Partnership Objectives
* Facilitate synergistic collaborations
» Strategize technical solutions
* Maintain awareness of S&T investments
* |dentify impediments and solutions

collaborating to find enterprise synergistic S&T

National Aeronautics and
Space Administration

(@
Strategic forum established to

identify synergistic efforts and
technologies.

Established in 2015 )

solutions to benefit the Nation.

Focus on key pervasive and
game-changing technologies

Affiliate government partners @ across government space
dependent on the S&T topic area j
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2017-2018 Accomplishments

Identified and prioritized
S&T collaboration topic areas

* Transitioned Topic 1
* Conducted multiple interagency technical exchanges on Topics 3 and 4

* Topic 3
—Delivered interagency whitepaper describing value proposition,
strategic plan, current investments /planning, & concept summaries

—Defined dictionary of terms, and defined and categorized capability
areas

—Performed capability gap analysis to determine interagency partnering
recommendations

—Topic 3 Industry Open Forum in Nov 2018




Inter-Agency Science & Tech Update e

The USAF, NASA, and NRO are aggressively collaborating to find
enterprise synergistic S&T solutions to benefit the Nation.

ecent Event =\, 5 2018 @ NASA HQ, Washington, DC Open Forum Highlights

Open Forum: Information Exchange for Market Analysis of e More than 70 representatives from commercial/FFRDC and
Commercial In-Space Assembly Activities government participated in the Open Forum

e 22 companies/FFRDCs represented
e 4 government agencies represented
e 146 views via livestream from 10 different countries
e Interagency S&T Team conducted 12 one-on-one sessions
with commercial participants

Purpose

To understand current
state of commercial
investments in in-

space assembly

related systems and
capability
developments and
how they may fit with
the in-space assembly
capability needs of
any of the partners.

Open Forum Deliverables

e (Collected commercial participant capability gap data to
fold into interagency capability assessment

e Open Forum data will be analyzed, summarized, and
reported in interagency white paper and in public paper

* Provide government — commercial bridging activities that
follow from S&T interagency partnering recommendations




Innovation Framework e
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Innovation Framework Update s

Identified barriers and examined solution
initiatives across agency

Idea
Reenergized innovation initiatives at Centers Management NASATube
Portal

Developed cloud-based tool that allows
users to leverage innovation resources SBIR/STTR
across the Agency

JPL Spark and
Other Center
Websites

Conducted “Meetings of Experts” and -
workshop with National Academies AEC)
Support Sites
- Includes
training and

awards

. NASA k
Incorporating outcomes of workshop: pAGWer

« Career Management
Portfolio Management
Program Management

« Enablers and Impediments Techport and ngzﬁs
. . Tech Report
- Communication Server Learned &

Other sites

Developing community of practice



Technology Studies

National Aeronautics and
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Digital Transformation R

Objective: —
In response to the APMC directions, the NASA Digital Transformation (DT) . o &

Team assesses the state of DT at NASA and, where needed, formulates strategy ' N 7 5

and top level implementation framework to better leverage evolving digital

technologies and transform activities, processes, competencies, capabllltles, ) 7; W & .
and/or products, to advance Agency missions. Ve N A NP 4 L;r
. NOND @) .8 = IR ™
Timeline: , 19 0V De JI 'ﬁaf_.‘i"{,'.ri?’

DT Vision
External Inventory

Internal Inventory

Analysis

Recommendations

Communication and reporting

Fully leveraging digital technologies to transform NASA’s processes,
capabilities and products to maximize mission success.



Digital Transformation Update R

Engaged all NASA Centers and every HQ organization

* Engaged multiple outside organizations to understand their transformation journey
 Boeing, Lockheed-Martin, Space X, Ford Motor Company
* |BM, Google, Netflix
* Coursera, Georgia Tech
* FAA, OSD, GSA

e Captured over 180 success stories of NASA DT applications
* |dentified more than 240 opportunities for further application of DT at NASA
e Every DT technology we track is being experimented with at NASA, somewhere

* Process automation, data integration, are MBSE promising DT directions being
explored

e Currently extracting findings and recommendations

* Developing an overall strategy implementation framework and, if needed, policies.
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What Is Different About The Future



Sco pe Of I n n ovat i o n National Aeronautics and

Space Administration

Innovation is driving business across economic sectors

B 100 mostinnovative companies, 2011
By industry, %

Semiconductors & electronic
components

Chemicals

Computer hardware
Consumer products
Machinery
Telecommunications equipment
Electrical products
Industrial manufacturing
Transport equipment
Computer software
Health-care products
Aerospace

Automotive

Scientific research
Petroleum

Pharmaceuticals

Source: Thomson Reuters



Ac Ce I e rat i n g I n n ovat i o n National Aeronautics and
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First 3-D CHIP

First Synthetic Cell

Google's Driverless Cars
Commercialzation of 3D Films

Most innovation happening outside of NASA and

the rate of innovation is accelerating

Apple Macintosh
Word Processor
Microprocessor

Man on the Moon

Sputnix 1
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G rOWi n g S pace I n d u St ry National Aeronautics and

Space Administration

The Satellite Industry in Context

(2017 revenues worldwide, in billions of U.S. dollars)

Telecommunications
Government Television
Space Budgets $79,3B m:.m“
Non-Satellite R alion
Commercial Industry Maritime
Road and Rail
Human
Spaceflight R Earth Observation
128.7B Agriculiure
$ 348B Satelite Kol densicrl
Global Space [k iomalvend
: i Economy
Science
GrOW|ng_In_terr_1at|onaI enc
Participation T Space Science
N o] ) National Security
Sl ' Satellite Manufacturing
Launch Industry
Network Equipment Consumer Equipment

Gateways Sat TV, radio, and broadband equipment

Very small aperture terminals Global navigation satellite systems stand-alone

Network operations centers units & in-vehicle systems

Satellite news gathering equipment

—— . more than 300 [l 40 to 95 51015 [ Launch sites
ofsatelites | 950300 Y 15040 1105

N

$268.6B
Satellite
Industry

79% of
Space
Economy
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D i S ru pt i ve Tec h n o I og ies National Aeronautics and
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In-situ Resource Utilization On-orbit servicing and assembly



