Understanding the Application of
Knowledge Management in a

Technology Driven Industry

Lyle N. Long, Professor of Aerospace Engineering, Professor of Acoustics, The Pennsylvania
State University
Lynette Marling, former Manager, Knowledge Management Strategies, Rockwell Collins, Inc.
Mike Bailey, (add title/ position) GE
Deborah Secor, Knowledge Management Strategies, Rockwell Collins, Inc.

Presentation to American Institute of Aeronautics and Astronautics
Sept 27, 2005



AlAAN EMIPErSHAIP

¢ The American Institute of Aerenautics and
Astronautics (AIAA) has over 30,000
members. It also publishes 8 peer-
reviewed technical journals and hosts over
20 technical conferences a year. AIAA has
recently completed the process of
digitizing its entire technical library:
( ) which encompasses
over 50 years of publications.



AlAA DIScIpliREST saliechniical
Committees

The technicall work of the ATAA society s

® & ¢ ¢ VN

performed through 69 Technical Committees
(TC). These TC's are arranged: inte seven basic
disciplines:

Aerospace Sciences

Aircraft and Air Transportation Systems
Engineering & Technology Management
Information Systems

Propulsion and Energy

Space and Missiles

Structures, Design and Test



KReWIedge

¢ There are (at least) two types ofi knowledge:
o and
S s stored in the brain

S IS represented by papers, VIdeos,
procedures, etc.

¢ Perspective is important, one persons “explicit
knowledge” is another persons “information”

+ Conference papers and archival papers are an
attempt to transfer tacit knowledge firom one person
to another



Wiy Knewledgenvianaeemenin?

+ [he benefits ofi Knowledge Management are
traditionally focused on reducing cost and risk;
Leveraging existing assets to reduce cost, risk &
cycle time, Improved Decision Making, Improved
Strategic Planning, Faster Development of New
Technical Approaches, Faster more Robust
Problem Solving, Reduced Cost ofi Employee
Training and Increased Versatility of the
Workforce.

¢+ These can benefit almost any business, but there
are additional benefits in a technology driven
industry like Aerospace or Computing.




Wiy Knewledgenvianaeemenin?

¢ KM is crucial for corporations;, the
defense department, Universities, anad
any other large organization

¢ KM is 95% culture-people-politics-process
and 5% Technology

+ How do we get people to join an on-line
community and share information, which
we hope leads to increased productivity
and innovation? What's In It For Me
(WIIEM)?



WihatstlnnisEeRIVIENVVIIENINZ

People want to:

Be efficient

Have access and leverage ofi others” knowledge
Be integrated into the industry: direction

Be mentored and trained

‘Because wealth creation Is now: in people’s
heads rather than in their hands, your SUCCESS
will depend not only oni your ability in managing
workflow but on your talent in enticing from each
person his best ideas, judgments, and efiort.”

Frances Horibe



IRieIMatienand KnewWIEdge

¢ Information is not knowledge

¢ Information is usually: simply “data™
(numbers, text, images, sound, ...)

+ Knowledge is:

*... a fluid mix of framed experience, values,
contextual information, and expert insight that
provides a framework for evaluating and
Incorporating new. experiences and
information™”

¢ And wisdom is more than just knowledge

(Davenport and Prusak)



Returaren inteliectual Capital

You don’t have to teach everyone
everything. The goal isn’t to stuff the
same knowledge into as many heads
as possible, but to improve your return
on intellectual capital. You can reduce
the efforts of many by leveraging the

knowledge of a few. N
- Thomas A. Stewart \‘M
YN
\
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Communities oif Praciice((CoR)

“Communities of Practice are cT:lroups off people who
share a concern, a set of problems, or a passion; apoult
a topic, and who deepen their knowledge and
expertise in this area by interacting on an ongeing
basis.” (Wenger)

“CoP’s are not just a web site, a database, or a
collection of best practices. It is a group of people
who interact, learn together, build relationships, and
in the process develop a sense of belonging, and
mutual commitment.” (Wenger)

“Without Communities of Practice, there can be no
knowledge management.” (Wenger)

In the last 10 years electronic CoP’s have been
developed that are very effective (e.d.
companycommand.army.mil with 20,000
members)
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CoP Model: Participation®
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* From the work of Etienne Wenger



Access Control Lists

ACL’s are crucial to
making it all work

In a CoP, the various
levels of users require
different levels of access
(none, read, edit, delete,

o

his refers to more than
just file access, it also
refers to the layout of the
website, user accounts,
access to various portions
of website,

Portions of CoP might be

open to world, and

Eortions might require
Igh security

* From the work of Etienne Wenger
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AlAATKReWIEeage Vianaeemeni=
Strategic Plan

The ATAA Knowledge Management strategic plam lists
eight goals:

1. Focus AIAA Activities on Critical and Emerging
Tlechnologies, Capabilities, and Programs

2. Strengthen Internal and Externall Communications

3. Improve and Expand Services and Benefits to ATAA
Members

4, Increase the Depth and Breadth off ATAA
Membership

5. Establish AIAA as the Voice and Advocate of/ for the
Profession

6. Stimulate Workforce Development and Retention
/. Fully Utilize Information Technology

8. Communicate and Involve our Stakeholders in the
Implementation of the Strategic Plan
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AlAA KM Committee
RecommeEncations

1.Establish virtual (enline) Communities of
Practice (VCoP’s) to allow the members to
communicate easily andl continuously.
AIAA would enable every TC, every.
journal, and every conference erganizing
committee to create and manage’ (en thelr
own) online community. These online
communities will increase the value of
being an AIAA member, increase the
interest in the AIAA digital library, and
make it easier for the TCs and journals to
function.
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AlAA KM Committee
RecommeEncations

2. Create several (3 — 5) key online communities as
initiall deployments or pilots, with teams of people
willing and able to help make it a success.
Starting with VVCoPs that we believe te have a
high success rate will continue to improve the
model and the process as VCoPs are extended to
other areas of the AIAA. Incremental
development, careful deployment, and selection
of areas for rich opportunity would allow for'a 3-5
AIAA communities to launch in 2006, with
another 3-5 communities launching in 2007.
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AlAA KM Committee
REecOmMENCatonNSs

3. We recommend launching the pilot
\/CoPs for the fiellowing AIAA

communities:

The Journal of Aerospace Computing,
Information, and Communication (JACIC)
community

Software Systems and Computer Systems
Technical Committees

Systems Engineering Technical Committee

16



Conclusion

Success criteria for the proposed start-up AIAA
VCoPs should be assessed using metrics such as

papers submitted, web hits, assessments, and user
surveys. The AIAA KM Committee would support

the members, assist with the tool selection, and
monitor the metrics.

The tacit knowledge resides in people, and
there must be a priority to begin
transferring and sharing that knowledge
now. Knowledge reuse is an important part
of retaining the US competitive position in
aerospace.
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CoP Seitvane

¢ The most difficult thing for most people to understand is that most
CoP sites let ALL MEMBERS modify the website content (and very

easily).
Traditional Webpage CoP CoP
The
‘ » The
Webmaster Community
- IS the
This causes
tension because Expert
people don’t

have control
anymore...but
this is good.

Web Browsers

Everyone can easily change content {q
thru web browsers



ArchivallJeurnals

TThe foundation of science and engineering

Paper versions are expensive to produce, distribute,
and store

Information that is not on-line will be used and
referenced less and less (Vif it isn't online, it doesn't
exist”)

The American Institute off Aeronautics and Astronautics
(AIAA) has its entire archive of conference and journal
papers scanned and available on-line (40 years of
technical papers) ( )

NASA has begun to convert bothi NACA and NASA
papers to electronic form

2A0)



Archival
Journals oP

The
Community
IS the

Expert

The merging of Journals and CoPs will create a system for creating new
knowledge while balancing that knowledge with a validation scheme. The
CoP and the journal should meet through a multi-tiered validation system
that transports CoP style informal conversational knowledge into fully
validated explicit knowledge 21



WWW.alaa-Cste.org

CoP for AIAA CS TC, Webspace purchased from: for $600/year
Home | Documents | Discussion Boards | Lists | Create | Site Settings | Help

AlAs Computer Systems Technical Committes

Home
Quick Launch Announcements Add new announcement
N e ¥ e There are currently no active announcements, To add a new announcement, click Links Add new link
Sl - "Add new announcement” above, AIAL Conferences
# Action Itemns JACIC (new Journal)
A et S e Events Add new event DASC Website
# Charter & Purpose ¢ 10/20/2003 12:00 AM 18th Annual DOPSLA AIAA SSTC Web Site
T BN el Dbje_ct IE_I:lriemted Programming, Systems, Languages and  AILL CSTC Web Site

COTS Guidsbook Applications Main CSTC Web Site

? Discussions : 10/30/2003 12:00 AM Intl, Conf, on Compilers, Architectures and Synthesis for  ALRA Technical Committees
# Meetings 1990's Embedded Systems Al&A Home Page

Cemand for high performance embedded computing and

? Events ] ; ! :
s Increases in _complemt\,.f_ of embedded software require
et SR leveraging diverse architecture, microarchitecture and
Discussions compiler research, Application-spedific solutions are
A AR TR T ah needed in embedded areas, such as digital...
combined Brochure © 11/10/2003 12:00 &AM 15th Syposium on Computer Architecture and High
Updates Discussion Performance Computing
ALAR Website SBAC-PAD is an international annual conference, started in
Changes Discussion 1987, which has continucusly presented an overview of
p Strawrman Topics new developments, applications, and trends in parallel and
PiSCUss 0 distributed computing technologies, SBACZ-PAD is open for
Software Engineer faculty members, researchers, ...
? Registration : .
Fi 114192002 Z:00 PN Joint TC Telecon
i Zall in Mumber to be provided on 11/17,
Caonsalidation ' 1/5/2004 12:00 AM  AIAA Aerospace Sciences Conference
# Strawman topics The 42nd AIAA Aerospace Sdences Meeting and Exhibit
AIACIC with its traditionally multidisciplinary character provides an
ideal forum for scientists and engineers from industry,
Search Docurments government, and academia to share and dizszeminate the

scientific knowledge and...
Pco 1/5/2004 9:00 AM Joint TC Meeting



companycommand.army.mil

(uses Tomoye Simplify)

How to Start?!?

Contact Us Search

Yisit our Sister Site
Platoonleader

B cMD Quiz |

Q: Does "h-aining” fitinto an
operational environment?

CompanyCommand P e e ey

I : I:I-D‘"
it 3 ; ;
 S— Building Combat-Ready Teams! 4

Lreate Account

e l Main l Discussions l What's New I

A Weh site by and for Company Commanders--past, present, and future.. [read
more

Photo: Dexzter Holley (Bf2-F2 AR)

Login/Password Froblemrms?

Take Cuiz |

View Results
19 Comments

COs: Is CC.com making a difference for you?

L]

Mawigate During Oct/Mov, we are focusing on "Training.” Go to that section of the site,
take this month's Crd Quiz, join ongoing discussions, and contribute your trammg |deas

I-I:-l-l Enmgan![:nmmand@

EH:' Leadership '

1:' Warfighting 5

5 Most Recent Discussions:

Te pest discussions pou must be regiztered and logged on

E‘i_—l Training P
EH:' Fithess '/

Featured Challenge:
Commander Stress

Take the challenge

IlEeaasthiirad Vidan MDD

CMD Update

ey : :
¥ AUG/SEP 2003 C-LL Newsletter (Issue #26) 343 0313% The COR/15G Relationship (1 comment )

('E Growing the Mext
: & G Li] f Llead
E“:' Force Protection &' Company Command General Discussion 156G Duty Description 2 2003-10-22 5:08 pmi SRR e S
a z o i To Kill or Mot to Kill: &
i N LE L G Training: Open Discussion C5/C55 Battefield Survivability 7 2003-10-21 11:58 pm 2 Cdr sets the Example
B supply 3 T
: HHAE Company Command General Discussion Convoy Operations Lessons Learmed Needed 7 2003-10-21 11:35 pm f_E_" :I'ramm EULiaHES- \ghat
EH:' Soldiers & Family & T | is Important to You?
: 2 Warfighting Discussion Livilian GPS in Irag? Fi 2003-10-21 6:47 pnn ‘
E+_J pro Readings ' i . Ldrs' log
EH:I Rallv Points Training: Open Discussion Training TTPs: What is working? 5 2003-10-21 4:37 pm ') Training TTPs: What is
EH_ ) Cdes' Log Company Command General Discussion  Body Armor [ 2003-10-21 2:20 pm — working? (5)
%5 Company Commanders’
. ; Fitness Discussion Profile PT Program 1 2003-10-20 3:09 pm Wl eombat
Collapse A T EEE O ¢
¥ideo OPD: Open Discussion Leadership in Operation Iragi Freedom 2 Z003-10-19 &:08 pm Dbservations /lessons
Site Map ﬂ?_g_ﬂ) el
Trainin uiz: DOpen Discussion Training in Operational Environment 1 2003-10-19 :51 am %‘ Interviews with
: : "~ Company-level Leaders
Company Command General Discussion Change of Command 7 2003-10-15 11:53 pmi

in War

| Special Book Program



plateenleader.ammy.mil

(uses mySQL and PHP, ie free software)

@RegisterLogin

gy ]

' PlatoonLeader =

Exceptional Leadership at the Company Level

ﬂ'ﬂ Visit our Sister Site
—=- CompamyCommand

19:03 Bragg

Micknarme

Password

D

Meed an account?
Register How!

Recent Tools

026 Cheat Sheet
APFT Roster Score...
11 ACR Miles Inve...
Retrans Team Trai...
2-69AR Comeoy Ops...

What's HOT!

I2

F—'-"F"
4
e

Physical, Cultural, and Military
Geography of Irag—FDF

The most important Leader
Competency is:

18:03 Hood

21 0ct 0630 EST

Recent discussions in the PL Forums

Forum

Special Forces
Pre-Commisioning Questions
Field Artillery LT's

Armor LT's

Transportation LT's
Platoon Leader Questions
Platoon Leader Questions
Platoon Leader Questions
Field Artillery LT's

Aviation LT's

MILT's

Transportation LT's
Quartermaster LT's

Armor LT's

Reserve Component Issues

16:03 Lewis

08:03 Korea

" Maonthly Mewsletter: Register here!

Topic

General Boykin

Grosshy unprepared

Wait on FAOBC

Armor OBC, November 17, What t...
Eustis Suggestions

Hard headed squad leader
Conduct in Uniform

Any thoughts...

Cell Phone service at Ft. Sill...
What to do?

MI vs other branches
deployiments in the 6th hatalli...
Duty Stations CONUS

Mot taught in AOBC

Paying for OBC

Read ALL forum postings since your last visit
Qi wiores I yol are Registered & Logged On

04:33 Afghanistan

Replies

1
7
1

10

Views
377
444

a7
341
414
1374
1671
1025
88
342
234
75
&7
238
234

03:03 Irag

M Check out some of the Q&A's from some company leaders currently serving in IRAZ: Video OPD, LT
O'Hern; & Wise LT, CPT Morgan, Jake Jacohs, 2LT Blickhahn, LT Mitroka LT Stuewe, LT Mason, CPT
Polsgrove, CPT Woodward, CPT Zinn, Shock Troop and CPT Toti, CPT McGahey, 2LT Mead, CPT

- 8 Wrann, LT Pickler, LTC Barbee, 1LT Marcee.

Last Post
100221827
10022 18:04
10022 16:39
100322 15:38
10032 14:13
10032 13:44
10022 12:24
10022 11:44
10022 11:29
10032 10:44
100322 01:20
10021 20:52
10021 19:13
10021 18:56
10021 16:44

01:03 Bosnia

Daily Quote

"The essaential thing Js action.
Action has three stages. The
declsion born of thought the
ardar oF pranaration fay
exacution, and the execution
Rself Al three stages are
goverendd Dy will, The wiil is
rooted in characler, and for the
man of action characler Is of
more critical importance than
inteitect, Intelect without will is
worthless, W without Inteliact
Is dangerons.”
--on Seekt

Email Us your Quote

Who's Online

There are currently, 24 guest
sy and B member(s) that are
online.

drill_It, SEPPL, more...

YOu are ANONYMous user, You
can register for free by clicking
here.

LtGoForBroke: 54 seconds ago
M_Raymond: 2 minutes ago
Drill_LT: & minutes ago




WWW.COMP2aRYCommMane:com

Largest and most successful CoP in the DOD

Created to help army captains share information and
knowledge

~80,000 hits/month & 20,000 regular members

Enormous amounts of information; available (not open to
public anymore)

Run by four Army Majors (all West Point professors)

Often the Generals do not have all the knowledge that the
soldiers need (e.g. soldiers returning from: Iraqg can transfter
their knowledge to new soldiers)

On-line video interviews of soldiers in Irag and Afghanistan
Began with PHP/mySQL but now uses Tomoye Simplify
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ACTONYVIMS

+ KM = Knowledge Management

¢

® 6 o o

CoP = Community ofi Practice

Col = Community of Interest (often made up of
nUMerous communities of practice, ie community: of
communities, Knowledge Boards)

EIP = Enterprise Information Portal
CMS = Content Management System
CIC = Computing, Information, and Communication

JACIC = Journal of Aerospace Computing,
Information, and Communication

27



