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Any statements in this presentation that are not historical facts are forward-looking statements that invelve risks -
and uncertainties;actual results may differ from the forward-looking statements. Sentences or phrases "‘Ir
that use such words as "believes,” "anticipates,” "plans," "may," "hopes," "can," "will " "expects,” "is L
designed to," "with the intent,” "potential” and others indicate forward-looking statements, .
iy but their absence does not mean that a statement is not forward-looking. Factors that

could have a material and adverse impact on actual results are described in
Part-2 of the Semantic Wave 2006 report, No Form 10-K has been filed /
with the Securities and Exchange Commission under the heading |
“Risk Factors." The presenter undertakes no cbligation to b 1-/ 2’
publicly release the results of any revisions to these ;
forward-looking statements that may be made 'y & ' 4 "‘4
to reflect events or circurnstances after 2 . “? &hf ’r
the date hereof or to reflect
the occurrence of o i
unanticipated 7 o 3 /
events. 1



Mills Davis

Mills Davis is Project1oX’s founder and managing
director for industry research and strategic
programs. He consults with technology
manufacturers, global 2000 corporations, and
government agencies on next-wave semantic
technologies and solutions.

e Mills serves as lead for the Federal CIO council’s
Semantic Interoperability Community of Practice
(SICoP) research into the business value of
semantic technologies. Also, he is a founding
member of the AlIM interoperable enterprise
content management (iECM) working group, and
a founding member of the National Center for
Ontology Research (NCOR).

e A noted researcher and industry analyst, Mills has
authored more than 100 reports, whitepapers,
articles, and industry studies.
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Semantic Wave 2006 Part-1

(http://www.semantic-conference.com/semanticwave.html)

Semantic wave

What is the semantic wave?

What are the economics of the semantic
wave?

Semantic technologies

Why are semantic technologies needed now?
What are semantic technologies?

What is the scope of semantic technology
R&D?

What are the functions of semantic
technology?

How do semantic technologies impact
information technologies?

Business value of semantic technologies
What are the dimensions of business value?
What capabilities of semantic technology drive
business value?

How do semantic capabilities impact
development?

How do semantic technologies impact
infrastructure?

How do semantic technololgies impact
information and knowledge?

How do semantic technologies impact
information-intensive applications?

How do semantic technologies impact
knowledge-intensive applications?

How do semantic technologies impact system
behaviors?

How do semantic technologies impact
intellectual property?

How do semantic technologies maximize
lifecycle return on investment?

How do semantic technologies improve ROI?
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Semantic Wave 2006 at a glance

Semantic Wave 2006

Tarag|iee paks Fo bifion seda r moarig®y

Bisiingas Valis Dimenson
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What is the semantic wave?

X

Rapid Distributed
Adoption L j Intelligence Sanggech
1800 2005 2025
17271 1825 1886 1939 1997 2007Q
SEMANTIC WAVE
. . . . >
Industrial Revolution Information Evolution

Source: Norman Poire, Merrill Lynch, based on Joseph Schumpeter
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Shift in paradigm, technology & economics
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Representing meanings & knowledge about

things so both computers and people can
work with it

LEXICAL
. SEMANTIC ACQUISITION /-
FRUCESHNG Npens

DISCOURSE
PLANNER
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What do semantic technologies do?

€ Can Physical Symbol Systems Think? [eisiteserc 1S

The History and Status of the Debate — Map 3 of 7 == . *

An issue Map™ FubNcation B

Can the elements of thinking be e B
p d in discrete symbolic form?— =] A =
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What are the functions of

semantic technologies?

SEMANTIC FUNCTIONS

Semantic human interface

T T

Reason, interpret, infer,

Legacy media _ : .

andireference Discover, access, and ansyver ufjmlg Compose, provision,
i semantic models '
knowledge, nformation ’ acquire, enable, a'nd present, c'ommumca'te,
enhance semantic and act using semantics
Hiuman metadata for .

authoring unstructured, ; Simulate, test, observe,

’ . : ;
Application semi-structured, and _ Represent, organize, and measure using
IT sustems structured information integrate, & interoperate semantics

y resources, content and

Infrastructure * * knowledge using

T T semantic models l I

Semantic machine interface

ource: MILLS*DAVIS
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Solve problems of scale, complexity,
function, performance, and cost...

(flea not to scale)

—
WWW.ITIL.OXg
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Semantic technologies impact
all layers of the IT stack
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Semantic technologies impact all stages

of the solution lifecycle

Tertiary
activity

Legend
a. Maximum $ exposure

b. Time to break-even
Secondary
activity , :
forpnmary Investment

Return

d. Maximum lifecycle returns
including maintenance
and evolution

Primary

: ¢. Time to maximum return
activity :

Source: MILLS*DAVIS
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From Search to Knowing

There's =0 much crap in
here... I forgot the whale
paint of this chapter.

From Search to Knowing

r 3
Strong THE MEXT WAVE OF NET EVOLUTION
Semantics Axiology ,
~ Higher Order Logic
L o nd Order Logic

ic

b3
=
oG]
S8
UE
g3 5
g ¥ £
o
S & g
= ‘Semantic Interoperability =
=8 3
S :§
§ = Structural Interoperability 3 i
= £
S =
£ o3 i
0 [
Syntactic Interoperability S _
& 4 _
T ;
g
Weak 3 J ! _l
Semantics L

Recovery Discovery Intelligence Question Answering Smart Behaviors 8
Increasing Reasoning Capability
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Semantic technologies create
new forms of intellectual property

Knowledge Stacks

Virtual integration of works in progress

USER'S WORKING LEVELS
User Work-In-Progress Layers ‘— Knowledge Workers
User Work Products & Overlays Layer
WORKGROUP SHARED ASSETS
Requirement & Assumption Overlays
Validated Workgroup Baseline
CORPORATE KNOWLEDGE ASSETS  |mmediate Online

Latest Information Overlays h Information Updates

Integration Overlays

Aftermarket Overlays
Publishers Update Overlay Commercial

Published Reference Stack ‘ Knowledge Providers
Proprietary Knowledge Assets ‘— Proprietary Knowledge

Source: Richard Ballard, Knowledge Foundations
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Who is developing semantic solutions?

“““‘”[ﬂCOUSle
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lt ational Corporation 1 " We have a head for e-bus
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Who is developing semantic solutions?

Active Navigation
Adobe

Aduna

Agilense

AKT Triple Store
Amblit Technologies
Anteon

Apelon

APR Smartlogik
Arbortext

Ask Jeeves
AskMe

Aspasia

Astoria Software
AT&T

ATG

Attensity
Autonomy
Axontologic
BBN

BEA

BioWisdom
Black Pearl

Blue Oxide
BrandSoft
Broadvision
Business Objects
(€24 Solutions
Capraro Technologies
Captiva

Celcorp

Cerebra

1/26/06

CheckMi
Cisco
ClearForest

CoeTruman Technologies

Cogito

CognIT

Cognos

Composite

Compoze Software
Computer Associates
Conformative Systems
Connecterra
Connotate

Content Analyst
Contextware
Contivo

Convera

Copernic

Correlate

Cougaar Software
Coveo Solutions
Crystal Semantics
Cycorp

Dassault Systems
DAY

Digital Harbor
Discovery Machine
Dynamic Digital Media
Dream Factory
EasyAsk

Ektron
EMC/Documentum

Empolis

Endeca
Engenium
Enigmatec
EnLeague Systems
Entopia

Entrieva
Epistemics Ltd.
Factiva

Fair Isaac

FAST

FileNet

Fujitsu
GeoReference Online
Global360
Gnowsis
Google

Grand Central
Groxis

H5 Technology
Hewlett Packard
Hummingbird
Hyperion

i2 Inc

IBM

iLog

Image Matters
Informatica
InforSense
Infosys
Innodata (ISOGEN)
Intellidimension
Intelliseek

Intellisophic
Interwoven
Inxight

iSOCO

ISX Software

ISYS Search Software
JARG

Jayna

Kalido

Kanisa Software
Knowledge Foundations
Knowledge Media Institute
Kofax

Kowari

L&C

Lockheed Martin
Logic Library
Mark Logic
McDonald Bradley
Metacarta
Metalntegration
Metallect
Metamatrix
Metatomix
Microsoft

Mind Alliance
Miosoft

Modulant
Mondeca
Moresophy

NCR Teradata
NetMap Analytics
Neurok
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Noetix

Northrop Grumman
nStein

NuTech
Ontologent
Ontology Works
Ontopia

Ontoprise
OpenText

Oracle

Profium

Radar Networks
Raytheon
Readware
RuleBurst

Reed Elsivier

SAIC

Sandpiper Software
SAP

SAS

Schemalogic
Semagix
Semandex Networks
Semantic Light
Semantic Research
Semantic Sciences
Semansys
Semaview
Semtation GmbH
Serena

SiberLogic
Siderean

SilkRoad
Software AG

Sony

SRA International
SRl International
Stanford University
Stellent

Stratify

Sun Microsystems
Sybase

Synomos

SYS Technologies
Tacit
Taxonomywarehouse
TEMIS

The Brain

Thetus

Thomson
TopQuadrant
Triple Hop

Troux

Ultimus

Unicorn

Verity

Versatile Info Sys
VerticalNet
Vignette

Visual Knowledge
Vitria

Vivisimo
WiredReach

XSB

Source: MILLS-DAVIS—1/10/2006
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Who is investing in semantic technologies?
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Where, how, and in what ways do
semantic technologies have application?

BUSINESS MANAGEMENT

Defense, Intelligence, sense-making,data & ssssssum, L+ === Risk management, requlatory compliance,
content integration, question answering, fraud detection, money laundering,
reasoning, inference, anti-terrorism, security, real-time auditing; crisis and emergency
business intelligence; decison support management: system, network outages;

o case management; business continuity
Mergers & acquisitions, data & systems ssssuse,

integration, enterprise architecture,, ‘ ; ' : “‘ SU PPO RT
ontology-driven information systems, 4 Accoun
semantic interoperability, sesmantic web
services, virtual data center, R
esource A4
PLM platform Planning ‘

Enterprise ,#===== Customer service automation, customer
self-service, personalized information
- : on-demand, 360°-view of customer, field
Supply chain integration, design, ,..assss E / Ciizte ‘ service operations, integrated CRM
sourcing optimization, integration ; e el
& interoperation, CPFR

SUPPLIER _ = CUSTOMER

Input management, capture, = = = 3 GV ODEBRNIZATION

classification, tagging, routing, % . QOutput management, enterprise
data & content consolidation, ~ : / publishing platform ,auto-generation
data cleaning LifeEcIe - logistics of content & media, auto-language

Hiscavery aqreoaieni e N . Management versioning, cross-media, semantic portals
[} ’

auto-classification, meta-search, : Automation
federated query, smart search, '
intelligent domain research. e p Dynamic planning, scheduling,, routing,
optimization. Adaptive systems;
Autonomic systems; Autonomous

. : 5 : o i
Design advisors, simulation-based =ssssa=se products/services

acquisition; virtual manufacturing

PRODUCTION OPERATIONS
2006 Copyright MILLS«DAVIS
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What capabilities of semantic

technologies drive business value?

CHALLENGES

Development:
Complexity, labor-intensity,
solution time, cost, risk

Infrastructure:
Met-centricity, scalability;
resource, device, system,
information source,
communication intensity

Information:

Semantic interoperability of
information formats, sources,
processes, and standards;
search relevance, use context

Knowledge:
Knowledge automation,
complex reasoning,
knowledge commerce

Behavior:.
Systems that know what
they're doing

Source: MILLS=DAVIS
1/26/06

SEMANTIC CAPABILITIES

Semantic automation of “business need-
to-capability-to-simulate-to-test-to-deploy-
to-execute” development paradigm

Semantic enablement and orchestration of
transport, storage, and computing resources;
IPv6, SOA, WS, BPM, EAI, Ell, Grid, P2P,
security, mobility, system-of-systems

Composite applications (information &
applications in context powered by
semantic models), semantic search,
semantic collaboration, semantic portals

Executable domain knowlege-enabled
authoring, research, simulation, science,
design, logistics, engineering, virtual
manufacturing, policy and decision support

Robust adaptive, autonomic, autonomous
system behaviors, cognitive agents, robots,
games, devices, and systems that know,
learn, and reason as humans do

2006 Copyright MILLS«DAVIS

VALUE DRIVERS

Semantic modeling is business rather than
IT centric, flexible, less resource intense, and
handles complex development faster.

In the semantic wave, infrastructure
scale, complexity, and security become
unmanageable without semantic solutions.

Semantic interoperability, semantic search,
semantic collaboration, and composite
applications become "killer apps.”

Executable knowledge assets enable new
concepts of operation, super-productive
knowledge work, enterprise knowledge
superiority, and new intellectual property.

Semantic wave systems learn and reason

as humans do, using large knowledgebases,
and reasoning with uncertainty and values
as well as logic.

Page 22



Semantics for Enterprise Architecture

What language & tools do we use to manage enterprise architecture?

We need a decls
Semantic web
documer

medaling the ante OMG Standards & Zachman Framework

usiness solution

Semantic Components L

& Platfarm for [T soltware .

e e —
9 — B,
Libeary of component concapts —Cememssl. - . e

ise Solutions Oracle’s Dynamic

*Growing based on need

bant sppiication serve  gusmase W
SUN™ OPEN NET ENVIRONMENT (SUN ONE)

Packaged & '
Cuntom Agen

i Saurce code 1Q Search
Ropaitorim Metadata =
a9 . 1
L0 Documentation 1
iy : Log Flles
ey ote.
Wb 3,
Sarvice B
STEP 1: DISCOVERY STEP 1 DEPENDENCIES i STEP 3: SEARCH
. ¥ . + Slagle, mstarpe |
o appiation Mles b g dincavery I . WS T e -worhings of apRY |
£ enoe An prajent team and 1T
prees v s e, | fuadg

PROCESS

Semanlic Care
7] UML Concepls _
OWL Congepts e

g, “Cospomet ~
—Comgarane - -

e

XML Concepts

*Modular, not menolithic =
A constriction set for langunges = —
“nA latlice of interoperable concepls

OsEra Stack

Oparsting Emirormant

Valus-Lattice.
(intagrares Vakes Chaim)

sty

Yellow

Concept of Operations

PILOT CONCEPT:
Executable Integration of FEA & CPIC for DRM-based
Information Sharing using Composite Applications
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Advancing Web 2.0 to
its full potential

Mobile Collaboration

User Analysis Systems Data

Misre: Friandonton (msodintonp@is! piu s}
1ST 501, Fal 2004

1/26/06

Semantic Web 2.0

May be incompabible with existing XML bools. Dababases may
ke up bo ben times as much memaony and 24 hours bo load.

2006 Copyright MILLS«DAVIS
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Semantic Discovery:
Extract, Annotate, Enhance

=
-
S
I~
o=
=
~
-
S
o

Departmant Supercomputer  Grid
[COMPUTERS|—————————»

Source: Bruce Schatz, CANIS Laberatory, University of INinois
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Semantic Search & Navigation

Functional Architecture of Search System

THE NEXT WAVE OF NET EVOLUTION

e
QAR Systers, Intefigent Search I
Search Outputs

ARFANET INTERNET INTERSPACE Search System

Inputs
Matadats
e (
for
Search
Index
&
Comtruction
—_—

Veatndary
(
(thesaurus)
Classification

Saarch Processing
PURE Algorithms
SEMANTCS

——8

OBJECTS Google

NG/

PACKETS

schemes
{tamomanry)

Search vs. Discover

Search Discover
(goal-oriented) (opportunistic)

Structured Data Data
Data Retrieval Mining
Unstructured

Text

Data (Text) Mining

Information
Retrieval

2005 2010

1965 1975 1955 1995

Google for enterprise search? @M O
“Despite any reports you may read in the general L I : "
literature, buying a fast crawler (Google) definitely y

did not solve our search problems. Implementing a =

fast crawler simply surfaced our information e
management and data quality challenges directly
to the users.

“The crawler approach provided high hit rates, and
very low relevancy rates AND very low precision
rates (it created more problems than it solved). Our
users were very unhappir with the search system
and requested a new solution...” Metadata about
data and content

— Denise Bedford, World Bank is aggregated...

Enterprise search supports processes and

: Semantic search improves both
social networks

Search recall and precision precision and recall

Text-based searching necessarily fails to yield accurate and

Valua Map™
comprenensive results due to the inherent elasticity of language. For
machines to be able to achieve comparable precision and recall, they megerget V-f.—“w oot | TobeSkoR b
need semantics (controlled vocabulanes and rich syndetic networks) i
e | e
— rom e

Racali

1/26/06
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Organized into a unified
information architecture...

Increasing Relevance

Analyzed to generate
on-demand views...

Providing pinpoint
navigation across
the data and content




Subject Ontology Management
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Semantics for Collaboration

The Use of Taxonomies, Ontologies, and Semantic Web t
Technologies for AKO

AKO Interface

,,,,,,

Components of Future
P Collaborative Work Environments

P i e
Eamantic P2F gy

Requiremenis

Social Capital

Causes Effects

2006 Copyright MILLS«DAVIS




Semantics for Information Sharing

Data Reference Model

Metamodel . ?

- ;‘.;.

Data Description Data Sharing Data Context

i Data
e Exchange
Packages
a XML weh Taxonomies Data Flow

IDEF1X Iogical sites andD Thasai Diagrams

data models CRUD

UML class Matrices

models Component
Diagrams

> ERM

Physical data X PRM

models ‘

(SQLDDL) SRM
TRM

Glossaries
Topic Maps

i understand,
i Just dont caret

Description

Context

Sharing

___________________ fOJD GOLL) MA N
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Net-Centric Information Sharing

Enabling Net-Centricity > Data Strategy

The Department's Strateqy

Ta move from privately owned and stored data m mspam!e networks and
within legacy pplications to an P environment
| where ized known and authorized USErs Can aCCess any
information and can post their contributions for enle«pnsa -wide access.

f ".‘"“ [ I Consumer
Uit Gotal Heteort Froduoet

sen o fig \
8] s ol - wxﬂ

Davelopor

n-wg»

To Consumer-centric:

* Data is visible, accessible and understandable
» Shared dala - suppors planned and unplanned

‘consumers
+ Shared muaring of the data enables
understanding

Publishing and Subscribing of Data & Services
Supporting Both Known and Unanticipated Authorized Users

Known User
of Systom A Data

“Shared Space”

Leverages Unanticipated Autharized User
of System A Data
Service Orlented Architecture

Barriers to Identifying, Accessing and Understanding Data
Defining The Data Problem

“What data existsT
“How do | access the data ™

“How do | knaw this data is
what | eodT

“How da | shars my data
with oo

“How da | describe my
dath 50 oihers can
undersiand i

“How can | fell someane
what dath | needT”

BARRIER

I_J‘_J |6y

Lnat kncrwa ata exists and can

iy this data exints acoess i but may not
unirwaes s Ju ulmm seeens it

hricw Feow §a make
e tecause of use of il due 1o
= % omanzational tack of under-
andior X standing of
= techncal bariers what dath reprasants

Orgasizaticn “A” Orgasization “8” Organization “C*
Data Stratogy Approach; Data Strategy Approach: Data Strategy Approach:
Discovery Web Enabling, Communities of Interest,
Metadata Web-service Enabling Metadata Registry

o http:/iwww.defenselink. mil/niiforg/cio/doc/COI_FAQ.doc

Community of Interest (COI) Approach

+ Define data sharing shortfall as a problem statement
+ Define COl-specific vocabularies and taxonomies
- Eooclahuranes to improve data exchange within COI and ameng
£

— Taxonomies to improve precision discovery
* Make their data assels visible and accessible
- Visible via sewice;‘ istry (WSDL), metadata registry (XSD), and

data catalogs (DD
= Accessible \.'ia web services and comman mime types
L Re ister and structural data to the DoD

data Registry {http fimetadata.dod mulJ
- XML Gallery for XML schemas, stylesheets, domain sets, samples
- T Gallery for {OWL syntax)
+ Pilots, Exercises, Integration with Programs of Record
~ Data asset discovery and understanding
~ Data asset posting 1o shared spaces

]

Criminal Justice Scenario
Multiple Agencies, Multiple Departments, Multiple Records Systems — One Job

1/26/06
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Semantic Desktop

Personalized workspaces

Business Process
Analysts

Managers
Google

Google Sestch

Weh
Images
Local
# Maobile Web (Beta)

Source: Sam Advins, Ambéent insight

User Interface

Knowledge Base

Information Resources
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Semantic Wiki

Semantic Wiki for Information Management

. PR A
°C5 ey The
L Tolx [oM L. 2 Problem :
W o Moy LA e EARCIL L

NRERNETTE

SN T A G IEHU LS

LA TEATIAL LA TN A S S I 2

S O
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[SF
[

IRS Integrated Navigation System (Pub's{lLAQs

[ Publcations{SGML)

'\/.-/
OO0

flar ( opics)

aions (HTML)

FAQs (¥ML) s [HTML]
Teletax topics{iML) 1
IRS IRS Topic IRS Merging | | IRS XTM Topic| | IRS Style
Documents Map Model Specification | | Map sheets (CSS)
1 2 3 4 5
Preprocessing| | Extracting Topic| | Merging & Creating the Forrpatting
Map Information | Associating Topic Map Navigable
view
- e XTM versh +HTML docs
-aﬁn‘?abls *Topic names ..'::'.em bv -I:nharnv:?imfn sIndexes
sDccurrences shppiying storage +Topic Screens
sRoles Ties Tables of
contents
IRS Specific Scripts Topic Map Loom Standard Application

Configuration Files




Intelligence Community

'b".
Exploring the
Iintersection of
technical approaches
Today’s Priority Enter%r;:;::stz 7 Data Maturity Model 0 Target DIDA Infrastructure
i ‘
FINTEL
-
Tactcal e
Tactical a
Roporting I|’
Callsction
B B BEEaaEa H E =
e = s :
— - - s - - S——
= T T
SRR | | s Bk e B w—

Integrating Enterprise Platforms Using Semantic MetaData

BAE's Knowledge Broker Profotype Spral 1 Componenls

1 n

Repositories used to Transactional Analytical
managa.structured Databases Databases
data

e o &
m p g .

Authoring
Systems Document
Repositories Repositories

Repaositories used to
manage document-

—

Repositories used for
creation, update, and
deletion
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Semantics for Publishing

WARWICK

If I dOn‘t Wf'itE : 4 c -' ica ; ; : ‘EI. ‘: .‘:: .nv-q sk nn‘-’ nl ..;._J q-, - :ma'-:.];;i;' o
to empty my S s andl e _ =
mind, | go mac

Lord Byro

Cantent Delivery o -
Cuwvins . /| Content mgmt: W Preservation:
Validate Hachival data
- Authorize FRARIgEmEnt
+ Digital Medka = Canves A Archival storage

System Administration

LTl 1. User interface:

(W[5l Compasite applicationfs) o =3 Semantic models orchestate Semantic enablemant servces mine
[N use semantic madels to i linkirg and interoperation across lnowledge in urstructured and
System Administration P i content and dota sources [l - fedratect & distributed data sources [l structured information as well a5
bl i real-time. encapulate « Relatioeshi via multiple mechanisms: rhatsdats, taxonanies, catalogies &
QLB st of breed 100 & «Proces . hnowledgebases
LGOI applications in the Ul . = Lexical and linguisting parsing

«Entity and relationship extraction
« Subject predicatechject ROF] tagging
* Latent semarntic anatysis

« Speech 1o text * Semantic metadata enhancement

* Phonetic query = Ontology mapping inferencing

Content Processing

Version

Authentication Control

Digital
Content

Cc
0
N
T
E
N
T

Storage

FEDERATED &
DISTRIBUTED
CONTENT

GPO's FDS is based on the Open Archival Information System reference model
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Semantics for Learning

Everyone knows learning
must be serious and difficult
and you must remain seated
at all times. No fun allowed.

2005 is the Year of the Personal Learning Device: Entering the Post-Network Era: Federations of Temporary
A People are Surrounded by "Learning-ware, Everywhere” “Meshes” of People, Locations, Processes, and Devices
Embedded learning = - e : - -
_'! e the_; -| Post-Browser Stage Began in 2004 — Wide Adoption of 3G-4G by 2008-2010
\ . 1BM Joined The Liberty Alliance in October 2004
Blue-collar knowledge workers using embedded learning in ~ F Identity
personal learning devices:

g COnnen:ted' s J satelite | Devu:es-

4 PMDS  /

3 : Ultra

3 ixy iy wwolnnd
Em ’

Ultra-thin| mvin. Tab'ﬂs Gwernmenl S:acks .
Nutebuoks ZIi) Ehj
g L EEEL
Soume: Ubcrovision, 2041 FlD > = -
Sam Adiing, Anbvest inaght Smam Tag
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Semantics for Composite Applications

Many knowledge applications have a similar lifecycle...

Lifecycle often begins with automated capture of events, followed by human
monitoring and analysis of situation based on information from different
sources in different formats (structured & unstructured). People need to
keep the context, share the picture of the situation, and resolve it.

Contextual Event
Management Communication Resolution

Event Monitoring  Case

Capture & Analysis

Oushiboards Many types and
Rich Visualization sources of information

Thresholds & Highlights ~Save as ‘smartiets’
~Personalized view of
common operating

Assamble the pieces -Reports with Contaxt
Show the relationships Live data in the report

Link different kinds of
imformation (data with

~Action Orlented
~Dynamic Warkflaws

Recsable Smartlets ~Process Ul for end users

- In-context navigation

-Live updates picture l‘lt:l;‘nmunll with internet  ~Rapid Process
with media) ~Easy Distribution
-Ad Hoc Discovery Optimized Data Access gt Panaber Transactional
Koop live data Common operating picture

-Multiphe Ops Systams
Source: Digital Harbor

to investigate and
but are not equipped to

Learn how 'Composite

& for national security can help you connect-the-dots across
# compliance silos to incre: f

ffectiveness and reduce risk
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Anatomy of a composite application —
Semantic technologies at 3 levels:

(1) Composite User Interface

UI must persist and expose semantics
such that users can interact with =
meaningful objects =

(2) Composite schema
(business ontology)

A business ontology describes the W o TN
semantics of data relationships, . .
workflow, events, and business rules

(3) Composite query (EII) e | cion , m | et w
Logically map multiple databases, @ /
applications, and web services as if e

they came from a single source

Source: Digital Harbar




Knowledge Computing

Lockhoad 5-38 Viking

Knowledge-centric engineering & manufacturing

From -\firtuaﬁJeﬁnition o]

BioCAD

Halping sclentists think together

Semantics for decision support

Pathway Modeler
& Editor

Machines That Think Exactly Like Humans -~ But Faster
KNOWLEDGE = MNavigating _ ntic Patterns of Rational Thought Defense Applicatio

Services 416 )
THEORY + INFORMATION
” N Capturing
a ‘ ; 4 Every Form of Knowlodge
) a4 y ALL Information and THED

KNOWLEDGE FOUNDATIONS
Theory-based Semantic Web
Operating Systems

Genomic/Proteomies gg  _ i, e Etion & Test
Experiments a &

Private Research

Public Databases Servers

Publication
Server

HH L

Frsject Mamagers Spetlsht on

CHANGE
TANAGEMENT

e UNDERLYING omiwiz-RE P e 'l'he Answer to Any Question is
SEMANTIC WEB STRUCTURES T a Rational BASELINE PATH
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Systems that Know

Characteristics of Complex Systems

A 'complex’ system

Emergent behavior that cannot
F be smply inferred from the

g behavior of the components
Complex Systems |

Involve:

Many
Components

Size Scale

.) Self-Organization
© VDOV :
" A AAAA
Dynamically | }
Interacting Substructure
and giving rise to. e </
A Number of j

Levels or Scales system

Anatomy of a Cognitive System

Cognitive
Agent

Ie icat Prediction, Leng e
ommunication Planning emory

(language, gesture [Knowledgebase]

i Concepts
imastl Sentences

Short-term
Memeory

Sensor

External Environment
Source: Ron Brachmen, Director
Defanse Advanced Research Projecrs Agency’s
i 3sing i
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How do semantic technologies

improve performance?

EFFICIENCY EFFECTIVENESS _

Cost savings

Doing the same job faster, cheaper,
or with fewer resources than it was
done before

Return on assets

Doing a better job than the one you

did before, making other resources
more productive and increasing

their return on assets and attain-

ment of mission

Return on investment

Changing some aspect of what the
business does, resulting in growth,
new value capture, mitigation of
business risk, or other strategic
advantage

EARLY ADOPTER CASE EXAMPLES

20-80% less labor hours
20-90% less cycle time
30-60% less inventory levels
20-75% less operating cost

25-80% less set-up
& development time

20-85% less development cost

Source: MILLS-DAVIS
1/26/06

50-500% quality gain
2-50X productivity gain

2-10X greater number or

complexity of concurrent
projects, product releases
& units of work handled

2-25X increased return
on assets.

2006 Copyright MILLS«DAVIS

2-30X revenue growth

20-80% reduction in total cost
of ownership

3-12 month positive return
on investment

2-300X positive ROl over 3-years
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