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Key Areas for NASA’s KM Strategy

Sustain NASA’s knowledge across
missions and generations
Identify and capture the information
that exists across the Agency

.& Help people find, organize, and share the
knowledge we already have

Efficiently manage NASA’s knowledge
resources

Innovate
|

Increase collaboration and to facilitate
knowledge creation and sharing

Motivate

Develop techniques and tools to
enable teams and communities to
collaborate across the barriers of time

and space
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@/ KM Critical Success Factors

Collaborate

Training,
Services,
Strategic Tools

Ownership,
Sharing and Reuse,
Incentives and Rewards

Supporting
Services

Innovate

Knowledge Resources,
Repositories, Content,
Context, Directories,
Interoperability

Access Methods,
Motivate Building Blocks,
Service Bases,

Standards
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Innovate

Motivate

Generations Share Differently

¢ 1930-50’s era generation
— Focus on society
— Friendships are forged through adversity

¢ 1960-70’s era generation
— Focus on community
— Friendships forged through 1dentification with a cause

¢+ 1980-90’s era generation
— Focus on the individual
— Friendships forged through individual goal accomplishment

¢ 2000’s era generation
— Focus on common interests
— Friendships are created or thrive virtually...

¢ This leads us to the need to share across g
communicate in different modalities
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@/ Knowledge Management Environment

conaborate | ¢ Integrating knowledge management into our engineering
i and project management lifecycle

\ o
~~ Content - _ “
Management <:,Pmcess :> | .E;Xpe;.rts
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The NASA Public Portal

Created to bring NASA
content to broad audience

Designed with embedded
processes for knowledge
capture, distribution, and reuse

Coordinated message and
focus of agency strategies via
community and Board

Provided infrastructure for
future KM tool deployment
and repurposing
Most visited site in gov’t
— 250 million people in 2008
—  5.5M simultaneous 1n 2009
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Collaborate

Innovate

Motivate

Inside NASA

3 Employee Locator

InsidoNASA | NASA Domain | NASA Engineering Network | Lossons Learned

or employees and -

!nsideNASA

ing employees get the job done

‘Welcome to Inside NASA
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NASA Agency Calendar

Employee Resources >

un-2009 NASA Applied Sciences Projects Improve Famine Predictions
Worldwide

® Things You Can Do
© Plan & Prepare

ustomizable

Financial Resources
Information Resources b ¢ International Info
Missions & Projects drive along broken roads from the nearest city, live off the land. When the rains failed in
€DC.gov | HHS.gov

percent from previous years. Three families had already lost children to starvation; the

NASA Engineering
Network
drought threatened to take more.

ccess to e-mail

NASA Image of the Day

The situation in Sya Kamarak is one of the reasons two new NASA projects are being
developed that use satellite...read more
submitted by insidenasasupport at NASA Headquarters
Now Loads & Dynamics Commurity o Practics!
Atants Forry Fight Makes Retueing Stop
View all Announcements | Submit an Announcement |

ecure instant messagin

NASA News from Public Affairs =
NASA Gives ‘Go' for June 13 Launch of Space Shuttle Endeavour

NASA Selects Museums and Planetariums to Receive Education Grants

NASA Selects Four Proposals to Study Space Radiation Risks

NASA's Shuttle Program Hands Over Launch Pad to Constellation

NASA Sets Preview Briefing, TV Schedule for Station Spacewalks

NASA's Spitzer Space Telescope captured this
image of comet Holmes in March 2008, five
months after the comet suddenly erupted and
brightened a millionfold...

Collaborative tools

+ View more NASA images
NASA Announces Members of Human Space Flight Review Committee

NASA's "Astro_Mike" Set for TV Interviews, Web Appearance June 3

STS-125 Mission Update )
Hubble Servicing Mission Update

STS-127 Crew Rehearses Today for June 13
Launch

STS-127 Launch Officially Set for June 13

New Station Crew Launches on Soyuz; Briefing From Space on June 1
NASA Awards Liquid Nitrogen and Liquid Oxygen Contracts

Application integration

Wikis and blogs (e.g.
Shana Dale)

Audience 1s >7500 per i
month accessing ~1.5M -
pieces of information
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Almost all of the 300 families in the southwest Afghanistan town of Sya Kamarak, a day's

‘April and May 2008, farmers lost most of their wheat harvest -- an annual crop down sixty
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The NASA Agency Calendar is an agency-wide
repository for dates and information incluing,
but not limited to,

© All upcoming launches

© Significant mission events

® Agency governance council meetings (e.g.
SMC, PMC, OMC, BPR)

® NASA advisory council meetings

® Performance Review Board (PRB) meetings
© Executive Review Board (ERB) meetings

® Board of Director (BoD) meetings

® Mission directorate or program review
meetings impacting multiple centers (e.g.,
ARMD, Orion, Constellation)

® Acquisition Strategy Meetings (ASM) for
Agency-wide contracts

® Procurement Strategy Meetings (PSM) for
Agency-Wide contracts

© PPBE (Planning, Programming, Budgeting, &
Execution) events

® Center award ceremonies, functional reviews,
external reviews, surveys, audits, assessments

& COOP exereises, 3 congressional Rearings

'NASA Management Councils
Hot Links.
Collaboration Tools.

NASA Audio & Video Casts

Aviation Week Intelligence Network -

@ TION WEE}
o

Sl

Click here go to the Aviation Week
Intelligence Network.

Aviation Week Intelligence Network (AWIN)
is an integrated online platform that provides a
comprehensive array of news, data, analytics and
business information across the key sectors of
military/defense, space, commercial aviation, MRO
and business aviation.
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Edtor: Jeanne Holm
NASA Officia: Michae! Hecker
+ Contact InsideNASA



NASA SpaceBook: Sneak Peek

Connect, corﬁmubicate,collaborat T
il T i

Home | MySpace | Groups | Organizations | Collaborate | Resources |

NASA Spacebook »

Welcome to NASA Spacebook!

NASA Spacebook is a dynamic networking environment where you may populate your Profile; connect with others; post your status and follow
your Connections; form or join groups; create Message Forums, Wikis and Blogs; ask questions; find experts; etc. You may also create your own pages
and content in your MySpace area and access helpful information resources. More features will be added, but we need your help. Please dick
Feedback to tel us what you want and need. If you would like to participate in a Usability Survey, please let us know. We hope you enjoy exploring
this new NASA networking frontier!

@ View Get Started Video

— The NASA Spacebook Development Team

NASA Wide Announcements
d Submit an announcement.

Moderate Announcements | Manage Active Announcements | View All Announcements
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p Add Content | | BB Change Appearance

People Finder mod %

Search People's profiles

Browse by:

name | participation | recent activity

Search Groups

EIEI
Search group names and descriptions

Go
Browse by:

name | most members | recently added

Create a Group

* JavaFAQ (1)

Vinita Joshi
Posts: 2

Stars: 1
Date: 9/15/09

testuesr1
Posts: 2
Stars: 0
Date: 9/15/09

etouchCA etouchCA
Posts: 2

Stars: 1

Date: 9/3/09

I e

C] & My Groups CO Connection Requests (0)

CMR Discussion Forum (1)

HSPD-12 updates (10)

Testing the add category functionality. (4)
Process Suggestions (1)

More »

* Vivek Gupta (10)
o Vinita Joshi (2)

o Test_userl (1)

o Eliie Trevarthen (1)

Status: @ Online

{9} Preferences g Contacts

(X Jabber logout

Done

select content an.d
unique functionality
from InsideNASA and
Spacebook and apply
strategic governance
and allow Operi

community
Jevelopment to push

it forward
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Collaborate

Innovate

Motivate

Virtual Worlds

* An immersive avatar-
driven environment

— Mission support

* Modeling and
simulation and
collaboration

 Qutreach

* Education
* Training
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@/ Science Exploration and Engagement

collaborate [ ¢ Venue for immersive
£  learning and multi-
generational
Communicate interaction

+ Scientific data
visualization

Innovate

Motivate
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Information and Data Management
Program

¢ Build specific information integration components to enable advanced
analysis across disparate Agency data sources based on sound, valid, and
timely information

* Content and data from diverse sources

Collaborate

« Visibility to authoritative and pre-decisional status to make better decisions faster
* Organized to allow consumers from science to mission to business to browse across available data
products

— Create governance model for highly distributed social media, information
management, and knowledge-sharing activities

— Drive search and query standards and facilitates analysis

— Provide understanding of NASA’s collections through clearly organized and
relational views of content that show ties to and from data

— Publishable APIs drives application development standards,
» Lowers total cost of ownership for hardware, I'TS, support, and development time

— Share instances and models of NASA data that allow repurposing of data

— Build on NASA Information Architecture and coordinates with Enterprise
Motivate Architecture and service-oriented architecture

13



o

Collaborate

Motivate

Use Cases

Project scientist seeks historical climate models that will help to
predict future polar ice formation

Mission Operations/Anomaly Response Teams (Constellation, SSP,
Flight Projects, Range Safety, Launch Abort) need data quickly from
disparate systems, including specific parts history, test data, tolerance
specs, weather, to provide accurate analysis to respond to critical
flight situations

Flight Programs’ Product Data Management Teams need official
internal data for key decision points (KDP) reviews, not only from
their own flight programs, but from analogous programs for models
and design validation

Administration requires access to diverse data and contextual
information via Data.Gov



Updated versjon pending

IDM Conceptual Framewor

Service Goals & Purpose
More speed and fidelity in analysis
Find related stuff
Faster more efficient development

Business Modeling Services

Service Orchestration
Choreography
WS/BPEL

Middleware Infrastructure

Data Marts
Service Integration/Mediation
Event Management & Messaging
Subscription Service

Relational Data Mapping
Indexing Services

Innovate

Cognition Tools

Data mining
Machine understanding

Algorithm service

Motivate

General Infrastructure

ITS Roles - Based Authentication

Hosting & Monitoring

Controlled Vocabularies

Metadata Management
Taxonomies/Thesauri

Ontologies

Registry Services

Data Exchange Agreements
Memorandums of Understanding
Service Level Agreements

Data Models

Search

Engines
Discovery Service
User Interfaces

Query

Builders
Syntax
User Interfaces

Governance

What's In & What's Out (native, related, foreign)
Build v. Buy

Configuration Management

Sun-setting Applications & Services

Investment Decision Support

Guidelines &
Standards

Loosely Coupled
Best Practices
SPARQL
XMLS/RDF/OWL
REST, SOAP

Developer Tools

How to establish connection to a service
How to build a query

How to introduce new applications
How to introduce new technologies
How to sunset applications and tools

15



IDM Architecture Concept

Nasi Spacebook >RECOVERY.GOv

; Connecting people for innovation & success

InsideNASAhf > DATA.GOV

WW%N\ASA.(;FW ~

Helping employees get the job done.

NASA Information
SLA “ Clearing House SLA
Purple borders and
Gontoled. | searchana | wose e e 1oV
Yy
e Query Management
Lunar data =~ — ‘
DISCOVERY OF NEW [ . STRAW |
DATA THROUGH e

Global p | SERVICE OR SITE s W | NEAR

oba rson r |
Other data. .. . crsonat ‘o ADVERTISEMENT [ el Il 3
climate data shared drives — = AWRS

DISTRIBUTED DATA ‘ ISOLATED CONTENT AGENCY SERVICES
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IDM Service Work Breakdown Structure

NASA Information
Distribution System
A
| | |
I Controlled Vocabulary Service I I Search and Query I I Model Management I
) A 7.
[ I | | | |
Megdaia Information Search Service Sl Data Model o) izati
ata 0ae rganization
manage?ment Data Service Governance deyeloper Registry Model Registry
service environment
N N
| | | I | | |
. SLA, MOU,
pleada SRR Taxonomy Thesaurus Data mining Semaq‘ug Data Exchange Procesg Model
Standards Mgmt Deconfliction Acreements Registry
—— —— I — —
Algorithm Semantic
Catalog MAI Folksonomy Sirvice Deconfliction
| |
Ontology D(?;narév
C
R SERVICES DEPLOYED
J—
OVER IDM LIFETIME
Semantic BoLD = FY10
Deconfliction
T
Data Data Data standards, communication protocols, IT security IBES Data

Source Source Source Source




Knowledge Management Roadmayp

Sharing Knowledge

+ Adaptive knowledge infrastructure
is in place

+ Knowledge resources identified
and shared appropriately

+ Timely knowledge gets to the right
person to make decisions

+ Intelligent tools for authoring
through archiving

+ Cohesive knowledge development
between NASA, its partners, and
customers

Enables sharing of essential
knowledge to complete
Agency tasks

L

* MarsNet

* International Space Station .

Integrating Distributed Knowledge

* Instrument design is semi-automatic
based on knowledge repositories

* Mission software auto-instantiates
based on unique mission parameters

» KM principals are part of NASA culture
and supported by layered COTS
products

* Remote data management allows
spacecraft to self-command

Enables seamless integration of
systems throughout the world
and with robotic spacecraft

N

Phoenix to Mars

* Mars Exploration Rovers

+ Space Interferometry Mission

Capturing Knowledge

* Knowledge gathered anyplace .
from hand-held devices using
standard formats on interplanetary
Internet .

» Expert systems on spacecraft
analyze and upload data

+ Autonomous agents operate
across existing sensor and
telemetry products

* Industry and academia supply
spacecraft parts based on
collaborative designs derived from
NASA’s knowledge system

Enables capture of knowledge at the
point of origin, human or robotic,
without invasive technology

* Mars robotic outposts
+ Constellation Program

Modeling Expert Knowledge

Systems model experts’ patterns
and behaviors to gather
knowledge implicitly

+ Seamless knowledge exchange

with robotic explorers

Planetary explorers contribute to
their successor’s design from
experience and synthesis
Knowledge systems collaborate
with experts for new research

Enables real-time capture of tacit

knowledge from experts on
Earth and in permanent
outposts

k * Interstellar missions

* Permanent lunar and
Martian colonies

¢ Terrestrial Planet Finder

Kepler (galactic survey)
JASON (oceanography)

Constellation Program

2003

2007

2010

2025



