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NS Diffusion of Innovations

Everett M. Rogers (96)
(University of New = Lot fuson_—

Mexico) )
B0 |
« Technology diffusion is Cumulative frequency
L distribution
a process of
organizational change
« The change process wl 16% difusion
follows a predictable ol
pattemn w| b7
o ' _ Frequency distribution
« Early adopters (opinion N
I mﬂv/ - x‘h....
leaders) are vitally o ,r' _1---T”’T b R i
important in the nnovstors Opinion  Early  Late  Laggeras
(25%) Leaders Majority Majority [ 16%)

Process (13.508) (34%) (34%)
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@ Timeline of “The Critical First Year”

Nov. 2005—Full-time on Semantic Technologies for the
NISAC program

* Dec. 2005—Semantic Working Group formed
« May 2006—Padogogical Application created

« July 2006—Semantic Navigation prototype and user
tests with the help of student interns

e QOct. 2006—Lockheed Martin Shared Vision project
involvement; hired a second person for Semantics

* Nov. 2006—FEMA IPAWS project involvement

« Dec. 2006—First Semantic Web application placed into
production

« Jan. 2007—Virtual Manufacturing project involvement
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N7 The NISAC Program

« The National Infrastructure
Simulation and Analysis
Center (NISAC) program is
sponsored by the
Department of Homeland
Security (DHS)

* NISAC is often called upon
to quickly analyze the
Impact on critical
infrastructures of a potential
future event

— Fast Analysis and Simulation
Team (FAST) exercises

— Time-limited (from four hours
to several days)
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NISAC CIP KM Portal

3
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Infrastructure lnformatlon Access

be ing either the "Search” function or by navigating
left of this screen.

Use links, graphics, licking the ‘aob <ot
but tructure pan s. In addition to e rryan:asfo A e m Unlo a0, URL andK y\ o (heAddC ntent
page g
1 the right side of the frame. Enty for er defined bl
P sted information will be returned on searches involving the title, description, keyw rd d/ any of the associations defined by the
ontont orginato. I3 now information category 5 required, réquest tn adtio from Losse i

Energy

Emergency

Banking & Finance Services

Water Info & Telecom

Agriculture ) Transportation
Food Defense

Monuments

Public Health
& lcons

Postal & Shipping

Chemical Industry &
Hazardous Materials

Infrastructure Taxonomy 7

[F] Infrastructure Taxonemy
[E] Agriculture
Infe Sectors
Livestock
Crops
Gow Policies & Regs
Eanking & Finance
[F] chemical Industry & Hazardous Materials
Info Sectors
Chemical
Radio active
[=] Biclogical
Weapons Grade
[E] Medical/ Laboratory Grade
[E] eroducticn
[F] Gewernmental Owersight and Regulation
[[] HHS, USD&, EPA, OSHA
[] State Regulatery Suthories
Transportation
Consumpticn
Dispesal
Industrial/ Agriculatural Grade
Gowv Policies and Regs

3 W ocal rranet

Critical Infrastructure
Protection (CIP) Knowledge
Management (KM) Portal

Supports rapid access of
information during a FAST
exercise

— Documents

— Presentations

— Media files

— Links to external Web pages
Organization of information

using multiple taxonomies has
not proven to be sufficient

— Programs

— Projects

— Infrastructures
— Tools

— Models

Keyword search has well-
known limitations .
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* Ontology development

« Semantic Navigation of

* Synonym expansion of
keywords used to searc

— Ciritical Infrastructure
Protection (CIP)

— CIP Knowledge
Management (KM)

the CIP KM Portal
prototype)

the CIP KM Portal
production)

=y
HLos Alamos

protége

£ Drecid_Ereray_Wespors

|| & criticat inrastructure protection - Microsoft Internet Explorer

e Eit Vew facries o teb
\gw B DREEAIpeL

8] s jop sania gouPoraiv2lacn

I

reortes €8 | (3~ & Qi

Google (Gl» b technologes 2007 ¥ Go o 0 RS v @ » £ v ¥ Socknorksw PPk L | 45 rek o b

i
KM PORTAL j5oish,
Welcome Jobn!

P

Infrastructu
SEARCH RESULTS FOR: A/’

S s sendtor

Libraries | Tools [Projects

(6L zemantec [6 tedhoges (6 207

ge.
to search for them.

Number of entries: 1118 retosn |

Search the Portal g Creation Date
Select Document Options.
- s tomzy maten
() wonat
Dlwescar
s
Cla o oretereoces il
Portal Status
Welcome to version 2.5 oIl
e ne
WescaT 2005-10-25

? Sort Order |Releance

Document Name [Filename]
. 1 clobalsateaypat (ssae)
181 globalsatoqy:pat]
fortbnmyirs
-
] (556K8)
[Al globalstrategy. pdf]
ory 0
W] LASI_ALbletop suppar Dact doc (410)

[FAST Al tabletop support DecT.doc]
Category: £Y06 Reports.

1) CAST Avia nfluenza Anatsis i Support o CATE oxeris: i)

[FAST Al tabletop support rl.doc]
Category: FAST

B Gulding rocipies s (29K5)
[Gulding principes. ot
Category 40

% dirsctive_avian_annexe_en.pdf (316KE)
[directive avian annexe en.pdf]
Eu

e ympostum_canseipt 12008 g (357K
(mpotum s 1 30 ool
Eregory T

B3 ) Heuristc Network Design (11MB)
[Task 2006-15 trunking heurisic on Housion v1.0 09-29-2006.xis]
atogory: Reports

8" Catbration of Teecom Modss i et (45)
T2k 200610 Report on LANL-SNL-3L. Colaboraion V.0 0825-

sort |

Projectelated document

Project related document

Projectelated document

This NISAC/CIPDSS document summarizes analyses of the factors
afiecting 3 potential outbraak of avan influenza on the Urited States
Includes results for epidamiological, economic. and infiastnucture
studies, with the itant of aiding dacision makers by analyzing the
Consequences and tradeoffs associated wih dscisions at diflersnt
points n the course of 2 pandemic

Project-elated document

Project reated document

Projectelated document

Prosentation on attempts to design a metio area network including
trunk numbers and sizing, using heuristcs instead of a Lucent
proprietary design tool

Presentation on effots to calibrate LANL voics telephony model
(MITS) with HSmart

Author  Comments UpdateRevise

Unspeciiog LaRated
Unspaciied UHTIT:M
Unspecified %ﬂ:'"'
FasTiean  nllted
Unspecified %
Unspeciieg LaBted
Unspeciied  L0Rated

ORsily,  UnRated
©

oD o o UnRated

)L r—

Sandia
National

Laboratories




emantic Navigation of the CIP KM Portal

Lo Send e

Semantic Navigation Prototype

Home:

Start browsing again

Recently visited:

are in that facet. To start browsing, pick an option from one of the facets.

Click * to see full lists of options for each facet,

_ Hazard

= Stale or County

Browse
The data in this data source Is organized according to the characteristics or facets which are shown below. The numbers in parentheses show how many results

Consequence

Project
SIPfDS3 (51 | <2 RAD DILEA (4] | BAIT (1) | EagT (4s) | pae BlG
_Year Created
199 (43 | 1998 (300} | 200 (67) | 2001 (348 | Z0d3 {71 1 2008
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* Funding downturn in the NISAC program

« Expense of semantically tagging almost 9,000
documents
— With student help, over 10% were tagged in a few weeks
— Semi-automatic approaches are being investigated

using the Tapestry Web application framework

that all information is available to everyone

time-consuming to calculate on the fly

mh
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5 Why Was the Prototype Never Productionized?

« Expense of re-implementing the portalCore interface

« Performance issues in determining document counts
— Semantic Navigation examples on the Web generally assume

— Access group-based security schemes mean that document
counts can potentially be different for every person, which is
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Welcome Jobn! Critical Infrastructure Protection
Knowledge Management Portal
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Search the Portal g
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¥  Semantic Web Advanced Toolkit (SWAT)

7 MyPapers Protégé 3.2.1  (file:\C:\Documents%20and%20Settings\jmlineb\My%20Documents\LM%20Shared%2!

File Edit Project ©WL Code Tools Window  Help

el Rk o G B O Lockheed Martin-sponsored
|| b Metadsta (MyPapers.owl) |\ ClY O Classes | [F1I] Properties |_' -'i%)lndiv?duals [" = Forms. | prOJeCt to apply a StatIStlcaI
text analysis tool (STANLEY,

e - 90 xs| TOr Sandia Text ANalysis
Qoo S mem| Extensible librarY) to the
e D ontology development life-
L oo i cycle
‘“]m — Ontology learning from
) 3‘“ unstructured text
" « Classes (Entities)
Y e e - Properties (e.g., verbal
@ Plame (1 relationships between
Ontology Nodes entities, part-whole relations)

« Upper-level ontology taken
from WordNet

Tagged Documents _ i .
Aot MY Semi-automated semantic

Each Node annotation

— Ontology evolution and
maintenance
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* Integrated Public Alert
and Warning System
(IPAWS) for Federal
Emergency Management
Agency (FEMA)

« Ontology-based publish
and subscribe mediation
system for alert and
warning messages

— Messages published and
subscribed to in terms of
the ontology of each
Community of Interest

— Message routing done by
mapping COI ontologies to

an a normative ontology
g Los Alamos

FEMA IPAWS

End State Vision

One Message: More Channels, More People, Anywhere, Anytime

T mooer EE

2 6 : Local

u :3. Agencies
e

State Agencies

Governors

Yk
g, .y -
=),
A 1 Nk
3 ) o
T -/~ —_— o 7
Territories & ) A i
O
e

Tribals D Fedsesl
I Agencies

Responder &
Resource
Communities

Land Television Public
__ Annoucements

R

Cell Radio Pager  PDA Computers Road NOAA

Phones - “_ Signs /Radio
\\‘ \\_\ g /
hﬂ\‘““-‘—-.._ \

Home Car Work Public Areas
Telephones Highway Signs Blackberry, Pager Schools, Malls,
Television Toll Booths Email Parks, Theaters,
Radio & NOAA Radio Rest Stops Instant Messanger Hospitals, Restaurants
Personal Computers Car Radio Building Alarm Systems
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@ Virtual Manufacturing Supply Chain

 |nformation

integration of the
# virtual manufacturing
/ Ontology 5 Manipulation Cormpanies Supply Ch aln |n th e
|

/ nuclear weapons
L iOS — @ complex

CDM Program

e  Small-scale virtual

'"""'931‘:2‘&*‘°"J T e [ | 1O — @ manufacturing
Ve " enterprise (VME)

LEGEND — OntOIOQy mapplng

@ VME Partners ‘ ”
— "Plug and play
semantic navigation
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N Organizational Recommendations
E -y “¢ « Attach yourself initially to an
S ORI = innovator or early adopter

* Begin with a “skunk works” team
of 1-3 people working full-time

« Organize a semantics working
group for knowledge sharing and
set up a Wiki for it

* Don’t underestimate the learning
curve, or the difficulty of
integrating into existing systems

« Train internally if possible, but
may need to hire externally

I.  SWG Meeting and Presentation History

e e o emescnmions| © T TO1Otyp€ @Nd productionize early
Tooks | and often
% E’E'j{:;%m?d;maﬁfom?m . +  Semantic metadata is expensive!
D.  RDE- and OWL-cnabled Relational Databases Automate or support its creation.
| F APl for Promrammaie Access o Ontlogies « Pick problems people care about
V. Cowses Resouce. Prls,and Blos «  Must move beyond early adopters
VL Brimes Totocale, ks sas Cavets by demonstrating value to the
N e e Tesinslsy wider organization to SurviveSa )
X.  Ontology Search Engimes and Sample Ontologies ndia
Lok Alamos L 2sstssw ) fao



' Early Adopters

« They can find you
— Working group Web site
— Marketing materials

 You can find them
— Project meetings
— Political connections

* You can create them
— Technology evangelism

— On-line demonstrations of
semantic technology from
the annual Semantic Web
Challenge

« But don't get too
dependent upon them ...

D Sandia
Image source: http://stylinonline.stores.yahoo.net m National
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http://challenge.semanticweb.org/
http://challenge.semanticweb.org/

Semantic Working Group (SWG)
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second e |B=.[ maonth of H‘e guarter, whereas I'e core groug meets on an “as neenen ba. f 1n general, full quuD members are quite welcome to sttend any core group meetings that scheduled.

To become 8 member of the SWG, contact Johm M. Linebarger, the SWG chaar, 8t imlinab@sandia gov or S05. 8450202, John is also the site admirstrstor for the SWG Sharefort site collection.
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|
L
m

Vil
V] Il]

SWG Wiki Page Table of Contents (“Jump Table™)

5WG Meeting and Presentation History
The Ontology Stack XML -based Ontology Representations
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Conferences and Journals

On:ul.um Edors

wh
First Semantic Technologies application
placed into production
by Lnebarger, Jchn

A week before the holiday shutdown i Decamber 2008, the first
Semarhc Technologsos ap 4

productan. The Wordhet e
ic Access to Dmtelo;jrs wis conversd to SXOS (Simple Knowledge Drganization

‘s Mew r
7 4119 PN

Conrses, Resowces, Postals, and Blogs by Lmebarger, Jchn @

Undversity and Inchiesry Contacts Check out our prototype of the semantic navigation of the CIF KM
A e e e I Fortal a bt p qun- sandia gov/Semansichiavigation and St us
Primers, Tutorials, Pitfals,_ond Cavears A losingr gl st ik
Applications and Case Stodies togged 1681 SFthen 'rn'! : than §000 dociments m

e Techmology Semantic Kavigation Prototype trac site  8/30/2006 3116 2
Omiotog Search Engines and Sample Ontologics ok @ 2
Amotated BibBography n','.fff;“ :?.'.“. R sy aper oy o b
Semartc Naagehion davelopers, and o hosled st
age.sandingovit M/
SWG Meeting and Presentation History # 404 rew annouricament
- On 13 March 2007 (to the SWG) and 21 March 2007 (to the WAG), John M. Lincbarger preseated a dry rum of s Semaniic Technology 2007 Snbaltien mad Related G =
Conference presentation, ented “The Crtical First Yenr: Introducing Semantic Technolomes into an Organds, Semuhlic Working Briup Meating Schaduln. wid """l"“"
. ©On 13 March 2007, Jobn M. Lincbarger gave a short presentation to the SWG entitted "Summnnry of the 2007 Infernational Somnntic Web
Conference {15V 06) *
- O 13 March 2007, Jobn M_ Linebarger made a presentation to the SWIFT team entitbed "Introduction to Semantic Technobegies ”
- On 1] Diecember 2006, John M Linebarger gave a presentation to the Risk [ DRD team entitled T duction to Semantic Technol
. Atthe 6200 AR Fands meeting on 24 Augast 2006, John M. Linebarger gave a short techuical presentation o “Semantic Technologes for
Enovwdedpe Management mnd Cratical Infrastucthars F L
- Joba M. Lmebarger gave an cphapced version of s ¢ ‘:Dt Introduction to the Semantic Web® presentation, with a discussion of spplcations i 5
the domain of Critical Infrastruchare Protection (CIP), a5 part of the S\s:cms Enmm and .ﬂmuh‘sls (SEA) Brown Bag presentation senies on 13
July 2006, In this presentation the semantic arvigation prototype of the Critical Infrastructare Protection Knowledge Management (CIPKM)
Portal was demonstrated for the first time.
L John M. Linebarger has developed o first draft of a shert diector-leve] presentation on the benefits and stats of semantic technologies i the
Critical [ Py jon Knowledge M (CIPEM) effort in the Natienal Infrastrocte Skmnlation and Anabvss Center
(NISAC)
- Jobn M. Linebarger gave a presentation at the Spring 2006 5:
Web " Streaming video of this presentation is avadable (but ondy
button. The presentation will appear in one of the table catries. The Jena source code and the ontologies that were demonstrated are mvailable in
the top-level directory of this shighth modified version of the Jena 2 4 dstribution.  Note that in some of the batch files, the location of the Pellet v Eiwacd
rensoner distribution (which nmust be downloaded separntely) needs to be specified in ba emironment variable Subsequent to the presentation, ki, Battna -

S S oca rraret
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859 Learning Curve for Required Skill Sets

Semantic Synonym Semantic Web
Navigation Expansion of Advanced
Prototype Keywords Toolkit
OWL/RDFS/RDF OWL/SKOS/ OWL/RDFS/RDF
Protégé/Eclipse RDFS/RDF Protégé/Visual
Java Servlets Protégé/Eclipse Studio/Eclipse
Jena AP] Java Servlets C#/Java
Jena Rules Jena AP Jena AP
XSLT/XPath SPARQL SPARQL
Velocity Template XSLT/XPath STANLEY API
Engine WordNet AP WordNet AP
Ant Ant/Watir/log4j NUnit
Oracle Oracle Pellet

41 05 Alamos il lﬁagt:t]ﬁ%éries
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Marketing Recommendations

Practice (safe) promiscuous technology evangelism
— Define, Explain, Differentiate, Demonstrate

Such evangelism must be scalable

— One-slide elevator speech

— 15-minute management-level presentation
— 2 hour technical presentation

Articulate a vision for the rollout of semantic
technologies in your company or organization

Competitor technologies exist, so anticipate and
address objections

The Web site for your Working Group can also serve
as a marketing tool

— Demonstrations and Tools

— Presentations and Publications

Other important items

— Glossy marketing materials

— Motivating scenario |
— Pasdogogical ontology and applications A Reora

Laboratories




NISAC Semantics Fact Sheet

Department of Homeland Securty’s infrasirucivure Profeciion, Risk Management Division
Nafional Infrastruciure Simulation and Analvsis Cenfer (NISAC)

Semantic Navigation Prototype

Semantic Navigation

The NISAC Critical Infrastructure
Protection Knowledge Management (CIP

Semantic Technologies for Knowledge Synthesis

The National Infrastructure Simulation and
Analysis Center (NISAC), aprogram under the
Depattment of Homeland Securtty’s (DHS)
Preparedness Directorate, provides advanced
madeling and simulation capahilities for the
analysis of critical infrastructures, their
interdependencies, sulnerabilities, and
complexities. These capabilities help mprove the
robustness of our nation’s critical infrastructures by
aiding decision makers in the areas of preparedness,
consequence and risk analysis, policy analysis,
mvestment and mitigation planming, education and
training, atd near real-time assistance to crisis
response organizations.

Sandia National Laboratories (SNL) and Los
Alamos MNational Laboratory (LANL) are the prime
contractors for NISAC, integrating the two
laboratories’ expertise in mirastructure
disruption/vulnerability modeling and simulation
under the direction of DHSs Infrastricture
Protection/Risk Management Division.

Knowledge Synthesis

NIZAC analysts and madelsrs require vast amounts
of data and information for their critical
infrastructure interdependency worls. The

knowledge synthesis effort provides an access-
controlled, organized, and searchable wew on the
data for rapid retrieval and update through a suite of
Weh-based tools and programmatic interfaces. Four
semantic technology projects are underway to help
mprove information access:

+ Ontology Development

¢ Bemanhic Navigation

e Keyword Ezpansion (Synonyms)

* Automatic Semantic Metadata Determination

Ontolegy Development

4n ontology 1s a map of the key terms in a domain of
knowledge and the relationships among the terms. 1t
forms both a vocabulary and a cognitive framework
for reasoning about the domain, By structuring
domain knowledge and making relationships both
within and among subject areas explictt, NISAC
analysts are able to categorize and access information
maore efficiently. Additionally, the ontology 15 flexible
enough to be adjusted as the understanding of the
domain evolves. High level structural components of
the current ontology for the critical infrastructure
protection domain inclade hazards, critical assets,
geographical location, consequences, and
organizations

[To—

A prototype of the MISAC ontology
of hazards displayed in Frotégé

A
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K M) Portal 15 a one-stop shop where
HISAC analysts, modelers, and
administratore can contribute and share
information. Sermantic navigation allows the
Knowledge Management Portal to be
searched m terms of concepts and
relationships, rather than by keyword only,
This approach overcomes the semantic
ambiguity and unrecognized synonym 1gsues
associated with keyword search. As a result,
analysts can navigate the portal at the “speed
of clicl” using categonies drawn from the
domain of entical infrastructure protection

Keyword Expansion

A step along the way to full synonym
resolution 18 the expansion of keywords used
to search the CIP KM Portal. Each keyword
is expanded to mclude synonyms related to
the concept being searched, in priority order.
For example, a search on the term “bird flu”
brings back documents contaming that
phraze and also those contaiting “avian
influenza” and “HSM1.” The synonyms are
drawn from those commonly used by crtical
infrastructure protection analysts, as well as
a more general set of synonyrms taken from a
public domam thesaurus

Automatic Semantic Metadata
Determination

Az new documents are added to the CIP KM
Portal they must be tagged under metadata

categonies defined within the ontology in order
to be availahle for semantic nangation. This is
a tedious and error-prone process when carried

out manually. A system 15 bemg developed to
automatically recommend the appropriate
metadata categories using a test analysis tool
However, the person submitting the
nformation will review the recommendations

Contacts:

B

Web-based Semantic Navigation of the CIP KM Portal

and make the final decision. The benefits of automatic
semantic metadata determmation include

o Efficient addition of new documents, which minimizes
human involvement it determining sernantic metadata

« Potenhally better quality and consistency of semantic
metadata

An extension of this application 15 being designed to target
information on the Internet, making a tremendous amount
of other data resources available to users of the CIP KII
Portal

Tagged Documents
. Associated With
_\._7_ Each Mode

08 ﬁ\ P B

New Document

A new document comes in and shows the highest correlation
{0:9) with node B of the ontology. The system recormends
that the document be semantically tagged using the semantic
retadata of that node.

Jon MacLaren

DHS-IP

(703) 235-5483; email:
jon.m.maclaren@dhs. gov

Theresa Brown

Sandia Mational Laboratories
(805) 8445247 email
tjbrownig sandia. g oy
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& Motivating Scenario

* Imagine a team of employees collaborating on-line on a
time-critical analysis of avian flu. One employee posts
a document under ‘Avian Influenza,” while another
marks theirs as ‘Bird Flu.” A third, pressed for time,
abbreviates the topic as ‘Al." Each person uses his or
her own filing system and organizational taxonomy, and
when a keyword search is performed, the computer has
no idea that ‘Avian Influenza’ is ‘Bird Flu’ is ‘Al.’

« With deadlines looming, no one can find the others’
documents, at least by keyword, leading to stress,
delays, and unnecessary headaches. This is an
example of the Semantic Problem.

Sandia
|1'| National
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http://www.mattababy.org/~belmonte/Publications/Books/CSaW/2_language.html#Dodgson
http://birrell.org/andrew/alice/lGlass.pdf
http://birrell.org/andrew/alice/lGlass.pdf

fﬁw-?;h%:: 'When I use a word,’

ST

Ll =

nor less.'

"The question 1s,' saild Humpty Dumpty,
'which 1s to be master - that's all.’

From Through the Looking Glass by Lewis Carroll

i\

The Semantic Problem

- Humpty Dumpty said, in
a a rather scornful tone,' it
means just what I choose
1t to mean, neither more

"The question 1s,' said Alice, 'whether you can
make words mean so many different things.'
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Jabberwocky

"Twas brillig, and the slithy toves
Did gyre and gimble in the wabe:

All mimsy were the borogoves,

And the mome raths outgrabe.

“Beware the Jabberwock, my son! One, two! One, two! And through and through
The jaws that bite, the claws that catch! The vorpal blade went snicker-snack!
Beware the Jubjub bird, and shun He left it dead, and with its head

The frumious Bandersnatch!” He went galumphing back.

He took his vorpal blade in hand; “And hast thou slain the Jabberwock?
Long time the manxome foe he sought -- Come to my arms, my beamish boy!
So rested he by the Tumtum tree, O frabjous day! Callooh, Callay!”
And stood a while in thought. He chortled in his joy.

And, as in uffish thought he stood, "Twas brillig, and the slithy toves

The Jabberwock, with eyes of flame, Did gyre and gimble in the wabe:
Came whiffling through the tulgey wood, All mimsy were the borogoves,

And burbled as it came! And the mome raths outgrabe.
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http://www.w3.org/2001/sw/Europe/
http://www.w3.org/2001/sw/Europe/
http://www.w3.org/2001/sw/Europe/
http://www.swed.org.uk/swed/swed_technical_resources.htm
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Jabberwocky Ontology
Ontology of parts of speech

— Nouns, Verbs, Adverbs, Adjectives, Interjections

— Class instances were used for denotations, properties were
used for connotations

* Positive

* Negative
Notice that Jabberwocky is actually a dialect of English;
another dialect of English is Scots

A SPARQL query was developed to randomly combine
Jabberwocky and Scots words into sentences with
positive connotations and sentences with negative
connotations

Semantic navigation capability was demonstrated using
the portalCore framework from the SWAD-E project
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Jabberwocky Protégé 3.2.1

(file:\C:\Jabberwocky\Jabberwocky.pprj, OWL / RDF Files)

Jabberwocky Ontology

EEX

For Project: ® Jabberwocky

Class Hierarchy

For Class: (& Adjective

[ Asserted | Inferred |

CF odf o

For Individual: < lbeamish

File Edit Project OWL Code Tools Wndow Help
<]
Oe M o wed ¥% FEE <p <é&prorégé
| SDOWLClasses | [FllProperties | = Forms | © Individuals | < Metadata (Jabbsrwocky.owl) | /. OWLYiZ | © Jambalaya |
LASS | Ik INSTANCE BROWSER \INDIVIDUAL EDITOR +—FT

(instance of Adjective)

B

[ Annotations

@ow\'Thmg Asserted Instances ~ & # X & Property | Value | Lang|
v Eword & beamish (D) rdfs:comment =
12 Adjective (10) % frabjous |7
©Adverb (1) T frumious
v ©@Article T manxome &
(L DefiniteArticle T mimsy - N - o
© IndefiniteArticle & i hasConnotation & 4 X hasPositiveConnotation # 4 X modifiesNoun @ gy R
© PartitiveArticle o siithy Velue | Lang Value | _ Type
@ ZeroAticle Stiigey ves ves string
(& |nterjection (2] # uffish
L '@NHOU” Lvorpal hasNegativeConnotation P 4+ X modifies b
(& ApstractMoun (1) Value Type
(' ConcreteMoun (4
(' Properioun (4)
E Participle
Browse

The data in this data source is organized according to the characteristics or facets which are shown below. The numbers in parentheses show how many results
are in that facet. To start browsing, pick an option from one of the facets.

Click to see full lists of options for each facet.

U _Word Type

Adjective (26) | Adverb (1) | Interjection (2) | Noun (26) | Verb (8)

(1]

_Word Name

A% (1)1 B (9) | €2 () | D= (2) | EX (1) | £ (3) | &% (9) | 2 (2) | 1% (4) | K= (4] | L= (3) | M= (4) [ = (1) |
0% (1) 1 2% (2) | 5% (4) | I= (3) | U= (1) | V= (1) | W= (2)

D_ Word Dialect

Jabberwocky (28) | Scots (34)

O

_Language Dialect

English (11) | French (7) | Spanish (5)
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http://wordnet.princeton.edu/
http://ontology.teknowledge.com/
http://en.wikipedia.org/wiki/Cyc
http://dublincore.org/
http://en.wikipedia.org/wiki/BibTeX
http://www.foaf-project.org/
http://dl.kr.org/courses.html
http://dl.kr.org/courses.html
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Ontology Development Issues

Ontology development is not the same as software
development

— Knowledge engineering is not software engineering

— Special skills and training are needed

Take the time to learn the formal Description Logic
underpinnings of OWL,; there are good courses and
tutorials on the Web.

=y
HLos Alamos

Reuse instead of reinventing

— e.g., FOAF, BibTeX, Dublin Core

Consider using appropriate upper ontologies
- e.g., Cyc, SUMO, WordNet

Beware the open world assumption!

— Quantified restrictions are tricky

— For example, hasNegativeConnotation has “yes” and
hasPositiveConnotation exactly 0 did not classify Impolite
Words in the Jabberwocky ontology
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http://www.amazon.com/gp/product/1852335513/002-2995825-1718459?v=glance&n=283155
http://www.amazon.com/gp/product/1852335513/002-2995825-1718459?v=glance&n=283155
http://videolectures.net/site/list/tutorials/
http://www.cs.man.ac.uk/~bparsia/2006/iswc-tutorial/
http://www.mindswap.org/papers/debuggingOWL.pdf
http://www.mindswap.org/2005/debugging/
http://www.co-ode.org/resources/papers/ekaw2004.pdf
http://www.co-ode.org/resources/tutorials/ProtegeOWLTutorial.pdf
http://ontology.buffalo.edu/smith/articles/ontologies.htm

@ How to Learn Ontology Development

 Formal degree in Knowledge Representation or
Knowledge Engineering

« Short courses, tutorials, and seminars on ontology
development (which may be vendor- or tool-specific)

« Self-teaching resources
— “How to Build an Ontology” video from University of Buffalo
— Tutorials and papers from Manchester and Maryland
» “Practical Guide” and “Common Errors and Patterns”
» “Debugging Owl Ontologies” Web page and paper(s)
— “Learn from the Masters” by studying existing ontologies
» Presentation materials from ISWC 2006 tutorial
» Videos of the ISWC 2006 tutorial

— Ontological Engineering book by Gomez-Pérez et al.

« Tip: Develop your ontology with a reasoner, such that
the structure of your ontology is not statically
determined but instead is inferred by the reasoner
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http://www.semantic-conference.com/
http://iswc2007.semanticweb.org/
http://saxon.sourceforge.net/
http://pellet.owldl.com/
http://www.openrdf.org/
http://jena.sourceforge.net/
http://protege.stanford.edu/

N Tools and Support Issues

« Start with free or open source tools
— Protégé has newsgroups with RSS feeds

— Jena has an extremely responsive Yahoo support group with
an RSS feed

— Sesame has support forums and mailing lists
— Pellet has mailing list
— Saxon parser for XSLT/XPath has a mailing list and forum

* |t's still a small world after all
— Seek out contacts with movers and shakers

— “Strip-mine” conferences and workshops
* |nternational Semantic Web Conference (ISWC)
« Semantic Technologies Conference

— “Cold call” email requests for information are generally received
favorably, especially if you have information to offer in return
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http://swoogle.umbc.edu/
http://www.co-ode.org/resources/tutorials/ProtegeOWLTutorial.pdf
http://www.co-ode.org/resources/tutorials/ProtegeOWLTutorial.pdf
http://www.ics.forth.gr/isl/swprimer/
http://www.ics.forth.gr/isl/swprimer/
http://eprints.ecs.soton.ac.uk/12614/01/Semantic_Web_Revisted.pdf
http://eprints.ecs.soton.ac.uk/12614/01/Semantic_Web_Revisted.pdf
http://www.sciam.com/print_version.cfm?articleID=00048144-10D2-1C70-84A9809EC588EF21

@ Resources
 The May 2001 Scientific American article that

started it all: “The Semantic Web,” by Tim
Berners-Lee, James Hendler, and Ora Lassila

 The 2006 update to the above article, in IEEE
Intelligent Systems: “The Semantic \Web
Revisited,” by Nigel Shadbolt, Wendy Hall, and
Tim Berners-Lee

« A Semantic Web Primer by Grigoris Antoniou
and Frank van Harmelen

* “A Practical Guide to Building OWL
Ontologies” (a.k.a. “Manchester Pizza
Tutorial”) for OWL and ontology development

« Swoogle to search for existing ontologies
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