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g Introductions

Ralph Hodgson

—  co-founder and CTO of TopQuadrant, Inc., a US-headquartered company that specializes in semantic
technology consulting, training, tools and platforms;

— Lead Ontologist for the NASA NExIOM Ontologies.

—  Prior to starting TopQuadrant in 2001, Executive Consultant at IBM Global Services and founding
member of the Portal and Object Technology Practices;

—  Co-authored \Adaptive Information, published by John Wiley in 2004, and Capability Cases: A
Solution Envisioning Approach, published by Addison-Wesley in July 2005.

Member of INCOSE, and participates in the Model-Based Systems Engineering Initiative.
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TopQuadrant™

0:0 Introducing TopQuadrant

Formed in 2001, TopQuadrant is a well-established tools, products, solutions,

training, ontology development and consulting company with more than 100
person years experience in Semantic Web Technologies.

Training Tools Platfqrms and Consulting
Solutions
TopQuadrant has TopQuadrant has the leading TopQuadrant has a TopQuadrant has consultants
trained more people RDF, OWL and SPARQL tool semantic platform, a that have worked, both in TQ
in Semantic Web suite that integrates with rapid application and in previous companies
Technologies than ORACLE-11G. builder, and solutions (notably IBM), on hard data
any other company for vocabulary and interoperability, information
in the world. metadata management architecture and vocabulary

management problems

TopBraid ™ Suite + Oracle 11G

Complete Semantic Platfform
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0:0 Typical Solutions

Enterprise Flexible solutions for managing business

Vocabulary vocabularie§ In support qf content delivery,

Management sgarch,_nawgaﬂon, data integration and
disambiguation of terms

Semantic-XML Enables XML-based data exchanges that

Message are specific to the local context while

Builder remaining compliant with industry and
enterprise standards

Workbench

Data Federated access to disparate information

Integration SOUrces

Enterprise Solutions for IT governance and

Architecture  Management
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0:0 Putting Ontologies to Work

Ontologies as Ontologies as
Design- Artifacts Run-Time Artifacts
Read/Write
Model-Driven
M [-Driven Applications
((S)Sr?erativg Orchestrated PP :
(@) Apbplication Applications Semantic
7)) - co nﬁqu?ati((:)?o? arij o Dataflow/Workflow/ Mediated
© S trgnsformationto Process Applications
CIEJ ("/“) software modules Read-Only
c Model-Driven
(&) i )
n Controlled Applications
o Vocabularies ]
- used by Query
C applications Response @
w Reference Models Databases
(b} Transformation to with/without rules
k= other artifacts and/or inferencing
®)
=
Y— = _
o 8 Linked-Open Data
L1 = Apps (now)
o Conceptual graph traversals and
nd @ M0d2|s aggregations with or »@@ \ﬁ
for analysis, design and without schemas ; .
communication /\
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TopQuadrant™

0:0 Some Case Studies

Intelligence Agencies — (Cyber Terrorism, Counter Terrorism)
Air Force — Enterprise Vocabulary Team
FAA — NextGen

Pharmaceutical Company- Antibodies Discovery

> Dynamically federate data from relational databases, web sources, LDAP
servers, etc.

> Before: multiple queries through multiple user interfaces to multiple systems
were required to get “360 degree” view of an antibody

J&J Vistakon — Predictive Quality Assurance
Innovatia — Call Center Support
TopQuadrant
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0:0 How Semantic Web Technologies Deliver Value

1. Canonical data = Subject-Predicate-Object Triples
2. ldentifiers 2 Composition Construct for Aggregations

3. Schemas are also expressed in Triples and can be
qgueried using same query language — SPARQL

4. Evolvability — schemas, vocabs and datasets can
readily evolve
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0:0 Capability Cases

Human Machine
Semantic-Enabled Competency Network Se?gztlc
I
Ontology Driven Information Retriever .
| Sem_an_tlc
Context-Aware Retriever Mediation
> Concept-Based Search Semantic Data
e Integrator
; E Semantic Multi-Faceted Search
| -
v O ] | Semantic Data
) LL Recommender Semantic Workplace Registry
I
$ Semantic-Enabled Communities
| - i .
Q Generative Documentation Information Aggregator
|_>|J< Connection and Pattern Explorer
u Faceted Search Application Integrator -
C_U Answer Capability Cases
E E n g i n e A Solution Envisioning Approach
| -
E Navigational WEB 2.0
c Search Mashups
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TopQuadrant™

<d Semantic Applications

Rapid Deployment of Agile, Evolvable Applications

“Designed for users ... Built for change”

Custom
Application

By combining capabilities for:
— Semantic data integration

— Semantic model-driven application
assembly, configuration and use

— Configurable components for
dynamic presentation and interaction
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How Semantic Web Technologies help
“Connect the Dots”

¢
<

Q They capture, align and resolve the data semantics

of different data sources through:

> Flexibility of the RDF data model and
» Rich modeling formalisms of OWL and
> A standards-based approach

';’
Q

\ I

% > 5 ‘452”
= | d
Convert spriadsheet to RDF ... Conwvert XMLto RDF
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0:0 Different Reasons to “Connect the Dots”

1) 360 Degrees View

More about the same thing

2) Transitive Connections

What is linked to a thing of
Interest

3) Information Discovery

Find things that share common
attributes or relationships
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Convert spreadshest to ROF ..

Convert XMLto RDF

[

Convert spreadshest to RDF ..
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Convert XMLto RDF

7

Import jamestown news feed

e

Import EMails.

)

Import oracle RDFDatabase
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Al Qaeda

(1) Terrorism Information Insight

Militant Tribe €+——5a
contracts

\
f

Daulatzai
Is alliedjwith Subtribe

3 elder of
elder of %
(3
®
. -
Yasir o, |
Ahmed f Aziz Hamdi
has child
has child

KNOWS Mustafa
Hussein
spouse 4/>
Abdi Mekhamdi
Shahram Aziz

Fatima Yasir

)|
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Q:Q Creating the DEMO Terrorist Database Content

Dept. of State
Wanted List : to RDF ...

OWL provides
the 360° view

SPARQL Rules
Conversion to
OWL Graphs

South Asia
Terrorist Portal

H & terrorism:ABU_MUSSAB_AL-ZARQAWI -\
Tr aC kl n g Th e terrorism:briefDescription = Abu Musab al-Zargawi... /ﬂ
| 5 terrorism:diedOn = 2006-06-7
Th reat Convert spreadsheet to RDF .. ¥ terrerism:historicalNote = In September 2005, h... ‘-ﬁ_ >
E terrarismihistoricalMNote = Zargawi was killed o.., '\-\_:
] rdfs:label = Abu Mussab al-Zargaw... 1 .
.
L terrerismiundeterminédBloodRelationOf
Convert spreadsheet to RDF ..
terrorism:hasAffiliationRelations & terrorismiTFR_ABDUL_HADI_DAGHLAS
= '] rdfs:label = TFR Abdul Hadi Daghl...

& terrorism: TAR_ABU_MUSSAB_AL-ZARQAWI
Convert spreadsheet to RDF ... rdfs:label = Abu Mussab al-Zargaw...

terrorism:hasFpmilyRelations

terrorism:super

Global Terrorist

I & terrorism:ABDUL_HADI_DAGHLAS
Dat ab aS e c it dshect to RDE terrorism:pnemberOf terrerism:briefDescription = On the second day of..

Onver spreadsnectto B - 4 rdfslabel = Abdul Hadi Daghlas

™,

. . ™~
U n I ted N atl O n S @ terrorism:AL_QAEDA \\
. . 1 terrorism:alternativespelling = al-Qaeda ™,
(CO n SOI Id ated | I St) Convert XMLto RDF il terrorism:briefDescription = Established by Usama... terrcri:m:h‘c\ateclln
M terrori sm:hasActivity = Plotted to carry out.. terrorism:locatedin \\

tﬂ terrorism:hasExternalfid = Bin Ladin, son of a ...
tﬂ terrorism:hasLocation = Al-Qaida has a world...
M terrorism:hasMame = al-Qaida

Militant

™,
& terrorismilrag |
rdfsilabel = Iragen - untry

Id eo I O Atl aS Ml terrorism:hasStrength = May have several hun...
g y Convert XMLto RDF E gainormalizedMame = AL-QAIDA & terrorismiKhurmal_Training_Camp
W rdfs:label = al-Qaida ' rdfslabel = Khurmal Training Cam...

Demo “INEDA”
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0:0 (2) Dynamic 360 Degrees View of Data

Q A Pharmaceutical Company S e
uses TopBraid Suite and =
Semantic Web standards to
dynamically federate data

O Several databases contain

information related to
“antibodies”

Q Instead of multiple queries
and multiple user interfaces
to multiple systems, the
Semantic approach has a
single view to a single virtual
information space

ORACLE ORACLE ORACLE
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o
D

File Edit ‘View Favorites

Tools

Visual Data Exploration

http://localhost: BOB3/tblfapp/server.topbraidlive.org/dynamic/user-applications/Peptide Compari - Microsoft Internet Explorer

Help

» @ Repetitive (389)
@tcda (677)
@tcdb (113)
v  data:SimilarityMatch (2428)
@ Repeat (1599)
P Repeat (224)
@ Self (605)

@ Highly promiscuous (3)

Loaded: data | Load| | Save as| | Unload Add MNode | | Run Query

data:Proteir@

1892584721

l data:hasHitSequencel

St

4914076

atacontainsPeptide

-410058561

I Search Highly repetitive . Clear Fields Il

data:Sequenc@

808262029

comment:

@ta.hasSimnarinatch]

¥ data:contain...

| data containsFPeptide l

data:hasCode:

datahasLen... | > v

[data hasSimiIarityMatch]

[data:hasSlmlIaerMatch]

< |- 217063468 [data:hasSim\Iarit\/Match] 1 ?3005751 8/ hasSimilarityMatch ]

> datahasProt... [data:hasSimiIar\wMatch { imilarityhatch

b cabhssim -278285125 (CEETES ST Maichiariniatch ~696944717

label:
-181895963 293061461
-438687712 -544916922
Submit Search
1 T ITr

@Done

u(ﬂi.El.hiﬁbl‘!lLDuncl ice

436848973

[data:hasS\miIarit\/Match] -572535764

@Back @ J @ @ /;j pSearch *Favorites e} D?Z- :\?,_ l.U_/—I - I_J ﬂ
Address |@ http: fflocalhost: 5083 tblf app/server. topbraidive, orgfdynamic/user-applications/Peptide % 20Comparison.n3j-/PeptideComparison/peptide_identification, owl V| Go Links
powered by:
Default Application SaveApp  SaveData Jw  Add Component ¥ q Topraid Suite
Tree 25| E3| 9| L% I Results Grid Charts ¥, | Load All #vl
q Highly promiscuous0 .
@ data:Protein (2) & | 1892584721 -
v @ data:Sequence (794) I Form I Visualization Yahaoo Map
v @ Promiscuous (40)

————+——— |Refesh| [ Circle | =

-1237538832

-1849640734
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(3) Semantically Enhanced Discovery of Datasets
‘Q‘ from NextGen - NNEW!

. WCS
MIT Lincoln Laboratory Dataset: air_temperature

ebXML Registry/Repository

Ontology Temperat wes |"IB
_ /' Editor -' < I

A

I

Service
Provider

e 5 <\ Dataset: temperatureAir
AmbientTemperature .
Domain Expert | Ontology : || BRLED
- |
Mapper same as { {t_temperatureAir < 1
temperatureAir [Surface Air Temperaturé_J ervice

Dataset: Provider

c! \ - o surface_air_temperature
: : ' SPARQY T WCS
Architect Editor

Query |
Engine l surface_air_temperature < | L

1 Service

Provider
Service Discovery
| P ||/Client

Service Consumer

isa hasSubstance JMBL

Il

Source: NextGen Network-Enabled Weather (NNEW), Oliver Newell, 2008

INNEW — NextGen Network Enabled Weather
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CONSTELLATION

Constellation Program Data
Architecture and Interoperability
through the use of OWL Ontologies
with strategies for co-existence with
XML and other data formats.

CONSTELLATION

0000000000000
rrrrrrrrrrrrrr
Specification

-
Encoding Rules

Slide 18
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Context/Concept-Based Search finds
Information based on similarity measures

I=Clie)1 | Failure corrections on Mission STS-123

! \ \
1 ’
ro ' , \ \
S \ ’ '
/ 1 \ e
1 AY

Management N is kind of /"
Information Type X is kind of :
Pre-Launch - \
Inspection Operations Report
DataShee Information Type

Types | isa \ isa’ | is a

’ 1 \ \
/ 1
’ \

Instances

occurred on

Discrepancy Report STS-123 Mission

occurred on o ilari
N Similarity

“\Relationship
\

@ive Action Report \
! occurred on N
Failure Definition and occurred on CalLV-020
Resolution Tracking Report ' Mission
reported on Deviations Waivers and
Exceptions
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Mass Properties Ontology Model Information Architecture
Instance of a Time for Time Series Reference Model
Series Array Array

is a Data

is an Information
Type Slide 20
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TCMX — Generating XML Schemas and Vocabularies from
OWL Models for Space Systems Interoperability

g R f |
Modular OWL | &) XML SchemaPlus | =) | xML Schema
Specification (XSP) XSLT > <

Models XML
~ J SPAROL Rules _ Vocabularies |

Modular TCMx, QUDT XMLSchemaPlus (XSP) is an XML Schemas use

and System Ontologies XML Dialect for specifying how controlled vocabularies to
are transformed through an XML Schema should look. ensure semantic
annotations to an An XSLT script ensures consistency of referenced
intermediate language compliance with XML Naming concepts such as units of
XSP for controlling the and Design Rules measure, quantities and
XML Schema Generation codelists.

TopBraid Composer Altova XML Spy

© Copyright 2011 TopQuadrant Inc. References: QUDT - http://www.qudt.org , XSP - http://www.xspl.us Slide 21
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0:0 (5) Semantic Bug Tracker at TopQuadrant

Now that we have our tools, platforms and solutions, we can “eat our own
dog food” — Our in-house Bug Tracker, built with TBE, has proven highly
valuable because of extensibility — grows with our products and processes.

Save Data P L™ q Hello, ralph (logout)

TQ BUG TRACKER

View Bug Search Bugs Search Results

create a new bug By Priority || By Release || By Component || By User Load All |Gy {}Y
Loaded 2 results of 2

ALL OPEN TBE ALL OPEN ... ALL OPEN T... 1d Label Open bug o Severity Priority Status Assignee | Date Creati Target release

# 5055 Do not show Update Site normal 04 - Nice to  NEW Nilesh Kawa Nov. 21, 207 later
# 5056 Update site Update Site normal 03 - Importz NEW Nilesh Kawa Nov. 21, 207 later

Priority || Release || User |

v
£3 4%

» EVMS (18)

» Ontologies

» Project Management

QuDT

v Release Engineering (2)
Correctness Test Scripts (1)
Headless Build Script (4)
Interactive Build Script (1)
Performance Tests (3)
SVN Branch and Merge
Security (1)
Server Ontology Creation Script (1)
TBC Release (2)
Update Site (2)

» TB Java (3)

» TBC(product) (8) ’> || Basket zAE S

» TBE(Product) (21) -

Launch Advanced Features
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0:0 (6) DoD BEA 360 - Solution Concept

Sources 2, $ 3
|

M&S
Tools

$

Federal,

Coalition,
and other EA
exchanges

API

%

Analysis
Software

[ Adaptor(s)
—

4

Service API

Authoritative I
Data
Sources OWL Models Controlled

Vocabularies
AT L
EA =) % oo

DBMS’ SS

Import
SPARQL End
Point

d

Query Broker

API

Controlled

Mapping Rules ~1_ Vocabularies (=5
Reporting @ Models

Tools and
Formats

API

EA/ITA
Tools

$
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g DoD BMA BEA Explorer —
a TopBraid Ensemble Demonstrator

8 Operational Activities Explorer = | B EZ
< [ » | [ + | http://localnost:2083/tbl/app/BEA/user- applications/BEA:201.n3/-/BEA/OWL/OAG_bea-all ttl# ¢ | | Q- FEARMO ontologies o O~ %~
[10 & Haskell ™ Apple Yahoo! Google Maps YouTube Wikipedia Popular™
- CRpCA Save A S Data =
Operational Activities Explorer gusdona]) iSauaDatagl| Jufl ckef) 4% - Q
Visual Query Search
Operational Activities | 2/ 39 #. | Description
v Manage The Department Of Defense Business Mission (8) The development and issuing of courses of action over specified time periods that represent a projected appropriation
> Execute DoD Acquisition (3) and allocation of logistics resources and capacity to meet projected requirements in carrying out the movement and | _
» Execute The DoD Decision Support System (3) maintenance of forces. This activity balances strategic objectives and available resources against anticipated =

demand and historical performance. The output is functional logistics business plans that guide execution of supply

¥ Manage Property And Materiel (6) . o
chain activities.

» Conduct Logistics Business Planning (4)

41

» Deliver Property And Forces (6) Data Inp... Load Al @ | From Activi... Load All @
» Dispose Or Return Property And Materiel (4) Loaded 8 results Loaded 10 results
» Perform Asset Accountability (3) dataObject fromOpNode activity % =

Perform Build And Make And Maintenance And Sustainment | & | Deliver Plan | MSSM @ | Conduct Logistics Business Planning B
Perform Installations Support % | Contract Modif{ MSSM @ | Process Supplier Information :
v Monitor Performance Of The Department Of Defense Business b | | Awarded Cont) MSSM % | Process Other Government Agency Information s
v Perform Executive Cost Performance Management (2) # | Acknowledged| MSSM # | Process GSA Information
Define Cost Performance Model @ | Approved Sour] M55M # | Establish Sourcing Vehicle
Perform Cost Performance Analysis # | Return Plan MSSM # | Manage Acquisition Business Functional Areas
Populate Cost Performance Model @ | Supply Plan MSSM # | Manage Request And Sourcing Strategy
(] perform Executive Management # | Contract Or Or| MSSM # | Conduct Sourcing =
» Perform Environment Safety And Occupational Health Service (| | 4| |* ?. - - T | ._
» Perform Financial Management (4) S ————— S ————
» Perform Human Resources Management (9) Data Outp... Load Al @ | To Activit... Lead Al @
» Provide Information Management Services (2) Lozded 3 resuits Loaded 6 results —
dataObject toOpNode activity =
% | Return Plan MS5M # | Dispose Or Return Property And Materiel E
f # | Supply Plan MSSM # | Conduct Logistics Business Planning i
— - % | Deliver Plan | M55M % | authorize Return Or Disposal
Activity Details - - —|
# | Identify And Reserve Supply Chain Resources Ad
alll | i I ey
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(7) Cyber-Security Information and Event
Management (CSIEM)

o
Q@

Cyber-Security Ontology
Architecture Concept

CCE Vocabulary
Policy __pofines» Coi?l;:f':ho 5. N

w : Management Web

Defines

v

v O Configwration Concept ® e
@ CF Condidate

Vulnerability ° (3710)

A "ARGW DOCESD D8 O.mad Attachenants g Should ba cosfapurad o
Applles to = prompt Whan accessng the Formus
/ ¢ & ™a fetc/gnin coed fle ihoedd ba ownod by the J0LCNSITE Uid
Remediation Device otk e e & Tha rocevegred pervios shoud be mestied or desbled 2 moproprate
@ Porameter (300) *  jetopam cont Sa pertasmons snauid be ot agpropaately

l O Person Rame (1) @ Qs Lo accuss DCON appications sheuld be assegned as wopr Oatiale
T C i T ) @ Platfern (13) SLIED "Mthiiss LNSCELE Seatent Lk 55 Mw pantwaich ts tlwols ot
ompromises nggers olesesce { &1 The fetcierond/cnalow e shiuk De s
Resolved by P 99 e TS R T R
l l ® el extencrg fro cen omalates hou
0- ’ L

Incident = Reported as Event

@ Subwission (1)
@ Techaical Machanksm (20%0)

@ slobal states (1)

® e T Services 10 » wt coerwetly
@ The RIRP servce shaud 5 dsabied a5 Approprate
& o seracw sheuld Be analibed or Seabiied ad iOprconiate
& The “Usar Accoune Control: Vrtuaicrs Sa and regietry write fadures (o pes
Ccvclopcd with ' Jete/ pemcont lile peemissions should be sel appropriately -
TopBraid Suite v Amnctstions
Cantere Labe stypar ooy Al pernsaons shoud |
< % Dexngtan 201

'm;“"k: — v Other Progecties

ref: “Toward an Ontology Architecture for Cyber- N |
Security Standards”, Mary C. Parmelee, The MITRE S R v scsapery
Corporation SR
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How Semantic Technology has Delivered/will
Deliver Value

What Problem to Solve? Common Themes:

1) Align Vocabularies

2) Improve Search

3) Connect the Dots

4) Actionable Intelligence

5) Generative Information Structures

o O
‘ Large Volume of
d Diverse Threats
[

Jdo

Y

Analyze Protocols
& Traffic Patterns

Analyze Network and
Application Environment

Actionable Information
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0:0 Thank You

Ralph Hodgson

E-mail: rhodgson@topquadrant.com

Presentations: http://www.scribd.com/ralphtq
Twitter: @topquadrant, @ralphtq, @oegovnews

Capability Cases

A Solution Envisioning Approach

Some
References ) ) SEMANTIC WEB for the

WORKING ONTOLOGIST

DEUAN ALLEMANG
Irene Polikoft, Robert Coyne, Ralph Hodgson JIM HEMDLER M
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