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“The most important contrlbutlon
management needs to make in the 21st
“Century is to increase the productivity of
knowledge work and the knowledge |
~ worker.”

PETERF. DRUCKER, 1999







To convert data to knowledge a convergence of Knowledge @/
Management, Information Architecture and Data Science is

necessary.

Knowledge Management
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Knowledge Architecture

The people, processes, and technology of designing, implementing, and applying
the intellectual infrastructure of organizations.
* What is an intellectual infrastructure?
* The set of activities to create, capture, organize, analyze, visualize, present,
and utilize the information part of the information age..
* Information + Contexts = Knowledge
* Information Architecture + Knowledge Management + Data Science = Knowledge
Architecture
KM without applications is empty (Strategy Only)
* Applications without KA are blind (IT based KM)

e Data Science transform your data to knowledge
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Areas of Opportunity

* Search N

]
* Storage |
 Data Driven Visualization Wf‘

Shiny, Jupyter, Linkurious, Tom Sawyer, Keylines, Intuitics,

Visualization
sualiz l Mathematica CDF

Creates Data Oricn Visualization

Analysis { R, Python, Mathematica, Matlab, Excel

Gathers datifor analysis

Integration \ APl, Web Scraping, ODBC

Integrates wli data source

Access/Storage { SQL Neo4j MongoDB Excel SharePoint
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“We have an opportunity for everyone in the world to have access to all the world’s

information. This has never before been possible. Why is ubiquitous information so profound?
It is a tremendous equalizer. Information-is power.” -

ERIC SCHMIDT (FORMER CEO OF VVO'GL




4 "With great power comes
W great responsibility"
\ ~Voltaire,
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Google It!

MNice blog article. | hope you
don't mind, | rewrote it a hitto
make sure it leveraged
keywords for SEO purposes.

/

et

This aticle doesn't even
make sense anymaore. It's
just a hunch of phrases
and keywords.

Courtesy of SocMedSean.com
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Yeah, butthe search
engine crawlers will
eat it up!




Page Rank By The Numbers

Google x 5 Billion queries per day
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S Looking For
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NASA SEARCH EVALUATION

There is No One Solution
Master Data Management Plan is essential
[dentify Critical Data

Develop Standards for Government and Contractor created data
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TOP USER REQUIREMENTS

* Semantic search

* Clustering or topic modeling algorithms
* Faceting

* Repository specific searches

» Ability to save searches

e Alerts
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Search | JSC Home | FAQ | A-Z | Ask A Librarian

Johnson Space Center

Search JSC 2 Apollo and upright system

Results 1 - 10 of about 893 (0.09 seconds)
Next Sort by date |

Limit To & Did you find what you were looking for? m
Show Full Tree
Content Certification & Accreditation KeyMatch
Archive http://ird.jsc.nasa.gov/ITSecurity/C_A/default.aspx
Document
PDE Crew Heath and Safety
PowerPoint https://sashare.jsc.nasa.gov/CHS/SitePages/Home.aspx
Spreadsheet IRD Customer Service System
E Web Page http:/fird.jsc.nasa.gov/ComputerServices/css/default.aspx
XML

Show all file types

Functional Areas [Ms wWorD] 6 [Relevance Score: 10 of 10]

Accessibility research requests this month which logged 40.5 hours of research time andS research requests called for extensive research: Constellation: request from JSC Associate Director (Technical) for film
Accession footage showing Apollo Uprighting System testing in a water tank in the Gulf of Mexico, for reference in developing a similar
Engineering library.jsc.nasa.gov/...[jimms/jimms%20surveillance/2009/6.2.3%20april%2009%20surv.doc - 74KB - 2009-05-08 - Request Removal
Evaluation [MS WORD] | | [Relevance Score: 10 of 10]
Expectancy available electronic ally , the contractor informed the patron to drop the last digit in the numbers he had provided to access the documents online . STIC staff had a r equest from a Lockheed Martin
Experiments patron for documents relating to the Apollo uprighting system . This is the system whereby the Apollo capsule was able to land
. library jsc.nasa.gov/.../actvity%20reports%202003-2007/2008/10-05-2007 .doc - 104KB - 2007-10-09 - Request Removal
Pressing
Programming Photo-s66-41852 [Relevance Score: 10 of 10]
Safety Photo-s66-41852 Apollo Imagery S66-41852 (1966) --- Spacecraft 012 looking toward -Y axis during installation of heat shield. Note uprighting system compressor in aft bay, at right, and
Standard Reactio_n Control System (RCS) valve module panel, center of photo.
m spaceflight.nasa.gov/gallery/images/apollo/apollo1/html/s66-41852.html - 4KB - 2012-11-01 - Request Removal
Testing Chariots For Apollo, ch11-3 [Relevance Score: 10 of 10]
People to briefings on systems and experiments, visited the Morehead Planetarium in North Carolina and the Griffith Planetarium in California for celestial navigation training, work ed with the crew
Directors systems people in getting their suits and supporting equipment ready, and studied mission plans and other documentation. 19 The Apollo
= www.hg.nasa.gov/office/pao/History/SP-4205/ch11-3.html - 18KB - 2014-07-03 - Request Removal
Programs & Missions
Application Technology Satellite Mission The Apollo Spacecraft - A Chronology. Vol. I. Part 3 (1962 3rd quarter) [Relevance Score: 10 of 10]
Research Areas Space Vehicle Board,” adopted on October 3, 1961, was revised to read "Spacecraft Launch Vehicle Coordination Charter for the Apollo Program MSFC-MSC." The reasons for the revision were:
Base to include the recently formed Management Council, to include the Electrical Systems Integration Panel and Instrumentation
——_ www.hg.nasa.gov/office/pao/History/SP-4009/v1p3d.htm - 65KB - 2014-07-03 - Request Removal
Oxygen
Systems & Equipment pocx] 6 [Relevance Score: 10 of 10]
Payloads imagery showing the Apollo Command Module uprighting system bringing a CM floating in water from an upside down to right side up position. Imagery is needed for determining possible crew
Space Shuttle health risks associated with hanging upside down in the capsule. Constellation support: Compiled table of statistics on #master/original

. library.jsc.nasa.gov/...JIMMS/JIMMS %20Surveillance/2009/6.2.3%202009-10%20Surv%20input.docx - 38KB - 2009-11-05 - Request Removal
Space Transportation System

Spacecraft History Search Index - Search Results Full [Relevance Score: 10 of 10]

History Search Index - Search Results Full NASA Home Page | JSC Home Page | JSC History Portal | Users Guide | Help | Archive Index History Full Detail Title: APOLLO EXPERIENCE
REPORT COMMAND MODULE UPRIGHTING SYSTEM Information Record Number: 45784 Report Number: TN-D-7081 Date: 03/31/1973 Author/Interviewer: WHITE

Taxonomy Feedback historycollection.jsc.nasa.gov/getSingleDetail.cfm?id=45784 - 0KB - 2015-10-16 - Request Removal

|
|
| JSC Digital Image Collection [Relevance Score: 10 of 10]

} on aft bay (41851); Spacecraft 012 looking toward -Y axis during installation of heat shield. Note uprighting system compressor in aft bay, at right, and Reaction Control System (RCS) valve
’ module panel, center of photo (41852); Crew compartment heat shield being prepared for installation (41853). Subject Terms:APOLLO 1
!

|

images.jsc.nasa.gov/luceneweb/caption.jsp?searchpage=true&keywords=41-D&selections=null&textsearch=G... - 7KB - 2015-12-30 - Request Removal |

JSC Digital Image Collection [Relevance Score: 10 of 10] ;
on aft bay (41851); Spacecraft 012 looking toward -Y axis during installation of heat shield. Note uprighting system compressor in aft bay, at right, and Reaction Control System (RCS) valve I
module panel, center of photo (41852); Crew compartment heat shield being prepared for installation (41853). Subject Terms:APOLLO 1 |
images.jsc.nasa.gov/luceneweb/caption.jsp?searchpage=true&to day=31&from year=1900&from month=1&to vy... - 7KB - 2016-01-07 - Request Removal




@ Goldfire

Select where to search: [7) IHS Content () Articles | Patents @@ Corporate REpOSItory SDECIﬁC

’ Apollo <AND> uprighting system

Advanced n

FILTER RESU
¥ Content Classes
Corporate
Distribution by knowledge bases...
¥ Modification Date

)In © Between

2002 - 2015

¥ Site or Domain

< This field is missing >
WWW.jSC.nasa.gov
spaceflight.nasa.gov

vFile Extension

pdf
< This field is missing >

458
69

458
72

B SYNONYMS & ONTOLOGY v

530 results

APOQ B-074-34 CHRON F2 ND LOW.pdf
KNOWLEDGE BASE: JSCHistory

Kraft and Kleinknecht have informed me that the Apollo uprighting system is not
working.

Savev Summary KB Info

APO B-065-36 CHRON F1 APR-29-65 APR-30-65.pdf
KNOWLEDGE BASE: JSCHistory

Test requirements were completed for uprighting system and stability tests on
Apollo Boilerplate 1101.

Savev Summary KB Info

04146-ASTP B-1300 FR F8 AUG-75.pdf
KNOWLEDGE BASE: JSCHistory

The command module went to the stable |l attitude after landing and was righted
in 4 minutes and 24 seconds by the uprighting system. The Apollo crew opened
the hatch after flotation collar installation to get more fresh air into the...

Savev Summary KB Info 4 Similar Documents

J. Milton Heflin Oral History
KNOWLEDGE BASE: JSCHistory

And in fact, for the Apollo landings on the water, if my memory serves me correct,
just... The uprighting system, which was a system to inflate bags on top of the
command module, and if it's under water, as these bags inflate, then the center of
buoyancy gets changed, and it just basically flips it right side up.

Savev Summary KBInfo 2 Similar Documents

HSI-139423.pdf
KNOWLEDGE BASE: JSCHistory

With the boilerplate in the Stable Il attitude, the three test subjects upright the
boilerplate by activating the uprighting system as per Apollo Block Il crew
postlanding procedures.

Savev Summary KB Info

Dashboard | Researcher~v| My Queries & Alerts My Data Search History Save, Alerts

Welcome to IHS Goldfire, Meza, David (JSC-NA141) | Help [ | Log Off

Set Query Alert | Manage Queries & Alerts

Focused information on: uprighting system [ ©

All Results

General Facts | B SEUGEENGLSY | Parameters | Causes and Effects | People & Roles
Consumer Sentiment | Corporate Categories
Made Up Of - Part Of
compressor-inflated bag (5) recovery aids
air bag 1) ai'ds Recovery aids
gas filled bag 1) recovery subsystem
uprighting bag 0]
inflatable bag st 0]
Objects Acted Upon - Functions (Action + Object)
recovery aids (3) uprighting of spacecraft
system test (2) return of spacecraft
longeron (2) retum
system performance (2 inflation of bag
system canister (2) return of command module
More More
Acting Subjects . Interactions
air 0] uprighting system returns spacecraft
ANTENNA ()] uprighting system uprights spacecraft

arid post landing operation hatched by d... (1)

@
1)
0]

)
@)
@)
@)
@)

@
@)

uprighting system returns command mod... (2)

uprighting system rights command module (2)

crew activates uprighting system

More

@)

About IHS Goldfire | Customer Care | Privacy policy | Copyright ® IHS Inc. All Rights Reserved. | Install IHS Goldfire Highlighting plug-in

(ihis) ths.com



Opportunity 2: Storage and Access

Document Database Graph Databases
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Document to Graph @’

\ Company
Document Oriented Database
{

Sector
Location

"id":1,
"name" ; { "first": "John", "last" : "Backus" ),
"contribs" : | "Fortran”, "ALGOL", "FP",
"awards" ; >
{"award": "W.W. McDowell Award",
"year": 1967,
"by" : "IEEE Computer Society" },
{"award" : "Draper Prize"
"year": 1993,
"by" : "National Academy of Engineering" )

|

}
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LESSON LEARNED DATABASE

—

=)

NASA —
ENGINEERING NETWVWORK
[

OCE ~ LESSONS LEARNED -~ COMMUNITIES - TOOI_S & RESOURCES

LESSONS LEARNED

Lessons Learmed

LESSONS LEARNED LLIS

About
Latest Lessons Learned

Ares 1-X Lessons Learned

Center Representatives

——— e Lessons Learned from the Contracting Office on the Joint Base
Forums Operations Support Contract (J-BOSC) at KSC
e © 1s8as S 1271 7/2014 2 Sryce Collins ed KSC

Lessons Learned from the Contracting Office were identifed involving Program Management,
Adcministration. and Information Technology.

Policies and Processes

B L — NASA Lessons Learned is a great
way to leverage your knowledge
CENTER LL SITES ) . . s —ct =3
Steel Pipe Handling Mishap
SRC NMichael Sell.
— < 11001 =S 121272014 2 Rick Parker =d KSC NASA Lessons Learned Program
A subcontractor employee was struck Dy a 16-inch ductile steel pipe trapping the employee’s Manager [Sio]
JPL ankleffoot between the pipe and parking ot surface. The pipe was being maneuvered as part of
a water main revitalization project and the employee attempted to secure the pipe using a 4x4
Jsc wooden dunnage board as a support brace. The excawvator operator released the tension on the INTERACT
o lifting sling and the pipe rotated resulting in the mishap.
LaRC
——— Poor Coordination of Routine Maintenance Spoiled an Important
Test
< 10401 = oar11/2014 £ MNaomi Palmer, Robert Develle, Ibrahim Khayat ed UPL

Routine work performed by a faciity maintenance contractor initiated a chain of events that
resulted in a Type C mishap and early termination of a materials life test and loss of all test
samples. This lesson learned discusses the need 1o highlight facilities that host critical
operations. improve communication between the building users and infrastructure organizations.,
train personmnel to recognize hazardous conditions. and institute adequate test safeguards!

Have team in place before beginning requirements generation
(don’t build team at same time)

© 10001 = oas11/2014 £ Scott Wilson =l KSC

Deep Impact Deadly Embrace: Beware of Register Overflow
Conditions

2031 lessons submitted across NASA. Filter by date and Center only.

Useful information stored in database.

CHIEF KNOWLEDGE OFFICER .



TOPIC MODELING

Topics Documents

Topic proportions and
assignments

gene 0.04

R Seeking Life’s Bare (Genetlc) Necessutles

COLD SPRING HARBOR, NEW YOR RK— "are n I« tar apart.” cspecially o

e
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T tw SUenome rescarcherswithr [ v LTINS TS \ () Arive { 1 L
itterent appr hes presented complemer = a ut coming up with acorme
Iife e.ez LAV Views the <1 enes needed forlhi sus answer may be mor an qust a
evolve e.el '>‘|: ‘.-.Ivn.l': t SNy 1 . fu]': 1 . I » T ‘,l "
organism 0.01 T e R R SR
S just 250 wenes, and that the carliest life forms |.|nwﬂ " oexplam
= equired a mere 128 The Arcady Mushegian, a il il mo
-IA‘Az fosearcher m ;;u! ir b Vst at the Natig L.ent
» r whes n Bethesda, ) T T ~

brain 0.04 ol t that anvthing short
neuron 0.02 f 100 wouldn't be enough.
nerve 0.01 \ : crs dan’

L4 LN ) R oLl |
.
\s—_————”'——- * Genome f;p iﬂﬁtmwm
y :q

York, Stripping down nputer analy ylielas an esti
mate of the minimum modemn and ancient genomes

data 0.02
number 0.02
computer 0.01

—

Topic models are based upon the idea that documents are mixtures of topics, where a topic is

a probability distribution over words.

Blei, David M. 2011. “Introduction to Probabilistic Topic Models.” Communications of the ACM.  David Blei homepage - http://www.cs.columbia.edu/~blei/topicmodeling.html
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GRAPH MODEL OF LESSON LEARNED DATABASE @

NASA'’s knowledge management graph model.
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§ MATCH (n:Lesson) RETURN n LIMIT 25

st

Take
Special Care
to Avoid
Misprobing
When Using

Schedule
Early
Generation and
Vakdation of
Simulated

Cost Estimate
of the James

. Webb Space :
v Breakout Verify Intemational
Science Boxes That Test e Space Station
Equipment (ISS) Hardware
Cannot be Disposition
Intemupted by

Project
Extraneous

Unexpected
High Peak
Moment Loads
System 3
Integration e
Review (SIR)
Timng

Reducing
the Eror Rate

Logistics
and Protocol
in Command for Program and
Fies Upinked Closed-Loop

to the
Spacecr...

Infusion of
Lessons
Leamed into
Center Pro...

tool hest radiat

CRCA
Sampiing
Process
Lessons
Leamed

Reduction

url: hitps:/inen.nasa.goviweb/11/viewall-viewall/8018 org: Human Exploration and Operations, title: CRCA Sampling Process Lessons Leamed
ahstract:

The sampling and analysis processes, used to verify cleanliness of gases and liquids loaded into payloads and related Ground Support Equipment (GSE), were introducing an unacceptable level of process induced contamination. The process induced contamination often necessitated multiple resampling and extensive
analyses to develop confidence of clean commodity.

lesson: The particle contamination monitoring was insufficient to provide meaningful feedback to ensure operating protocols were successful in maintaining cleanliness levels.¢ safety: FALSE name:8018 year:2014 month:3 day: 11



§ MATCH (n:Category) WHERE n.name <» 'NA' RETURN n LIMIT §

Provide
2 Design
Capability
Allowing Key
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Autonomous

Conlrol May
Lead o Sa...

Maintain a
Materials
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gl Dalabase hat

overs
Environ...

Self-Check
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Flight Sofware
Engineering
Lessons

qyoBmeDU—
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the Question
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MSL
Heatehield
Handiing
Incident

Improving
ault

Manhole
Arc-Flash Risk
Redudion

Spacacratt
Single Phasa
AC Elecrical
Power

InCatigory

safety: FALSE  url:itps:/nen.nasa.goviweb/1 1viewall-/viewallA05T titles Spacecraft Single Phase AC Electical Poer
abstract:

When single-phase power is pulled from a 3-phase supply (e.g., for Orbiter lighting) that is feeding critical 3-phase motors, there is a resulting phase imbalance (especially neutral leg current) that can disrupt instrumentation that is monitoring the health of other equipment. This instrumentation monitors the current draw of the
motor (or an associated load such as a fluid pump) to sense motor loading that may indicate when a bearing is wearing out, a pump s stalling, or there are short or open circuits. Whenever possible, dedicated 3-phase power should be provided to critical rotary equipment to alleviate this problem.

lesson:
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Having a sensitive sensor that relies on obtaining 3-phase current phase imbalances to provide insight into the status of a given piece of equipment can give false indications when the 3-phase current affects other equipment being operated. <br/><IMG WIDTH="474"

SRC="lllis_lib/images/1034441main_spacecraftsinglephase.jpg" HEIGHT="350" BORDER="0" /> <br/><span class="detaillmageDesc">Shuttle Orbiter Fuel Cell Powerplant</span>
org: Science, Exploration Systems, Space Operations, name:4057 year:2010 month:9 day: 16



OPPORTUNITY 3: DATA DRIVEN VISUALIZATION
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PMenu  QFind  # Edit data ON OFF

1 SELECTED NODES

* Fuel and Oxidizer Storage Tank Relief
Valves.

[ 2pimed J Lesson
O 1) [ g

Select... Deselect Hide Expand...

PAOPERTIES
Q Find a property...
day 2

lesson Lack of relief valve isolation has resulted in
excessive toxic vapor releases to the
environment.

month 10

name 146

safety FALSE

title  Fuel and Oxidizer Storage Tank Relief Valves.

url  https://nen.nasa.gov/web/11/viewall/-
Iviewall/146

year 92

Fuel and Oxidi

Relief Valves.




PMenw  QFind  /Editdata ON OFF
1 seLecren nodes

* Topic - fuel water valv

Q Finda property...
label fuel water valv

name 2

14° 22658 [ 120 ™ parasass
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PMew  QFind 2 Ede ol oFF

m 7Paths 2 Patterns

Type to search nodes... o

1 saecren woses

* Fuel and Oxidizer Storage Tank Relief
Valves.

E N+
P e e s
Hide

Select Deselect Colapse

PAPATES
Q Find a property
day 2

lesson Lack of relief valve isolation has resulted in
excessive 100C vapor releases to the
emvircnment.

month 10

name 146

safety FALSE

ttle  Fueland Oxidizer Storage Tank Relief Valves

urd https://nen nasa gov/web/11/viewall/
Mviewal/146

year 92
+ Add peopenty

4/ e0Ges / 4 o DaTasase
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PMenu  QFind  AEditdata @ Geomap

**Nodes  «“Edges ¥ Paths m
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PREVIEW RESULTS
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Select... Deselect Hide Expand...

PROPERTIES
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abstract Space Shuttle Alkaline Fuel Cell Powerplants (Ft
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LH2 and LO2 (99.99% and 99.989% purity levels,
respectively) than Space Shuttle Main Engines (
and 99.2% L02). Proton Exchange Membrane (P
have been developed that can use propellant gri
reactants. This means that a common liquid oxy
liquid hydrogen system could potentially be des
both propulsion and electrical power generation
requirements as well as for Environmental Conti
Support System (ECLSS). This would simplify cr
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PMenu QFind 4 Editdata ON OFF

ms A2 > Patterns

MATCH (n:Topic)-[r:CorrelatedTo]->(m:Topic)
WHERE r.corr > 0.40

RETURN n, m, r,

n.name AS from,

m.name AS to,

(r.corr) AS value

PREVIEW RESULTS

& x 0 0}

0.47495857]

1 SELECTED NODES

* valv contamin tank = 204

9 @ ) s

Select... Deselect Hide Expand...

PROPERTES
Q Finda property...
label valv contamin tank

name 27
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WHAT COULD YOU ACCOMPLISH IF YOU COULD:

Empower faster and more informed decision-making

Leverage lessons of the past to minimize waste,
rework, re-invention and redundancy

Reduce the learning curve for new employees

Enhance and extend existing content and. document
management systems



JSC Knowledge Architecture Services:
RStudio Server




Contact Information

David Meza — david.meza-1@nasa.gov
Twitter - @davidmeza1

Linkedin - https://www.linkedin.co‘ b/david-meza/16/543/50b
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QUESTIONS?






