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This presentation makes

Any statements in this presentation that are not historical facts are forward-looking statements that inveolve risks
and uncertainties;actual results may differ from the forward-looking statements. Sentences or phrases
that use such words as "believes,” "anticipates,” "plans," "may," "hopes," "can," "will" "expects,” "is
designed to," "with the intent,” "potential" and others indicate forward-looking statements,
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 obligation to
publicly release the results of any revisions to these
forward-looking statements that may be made
to reflect events or circumstances after
the date hereof or to reflect
the occumrence of
unanticipated
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Semantic Wave 2006 at a glance®

Semantic Wave 2006
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* Portions of the material presented in this report were developed by ProjectioX in collaboration with TopQuadrant, Inc.
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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 /-
FRDCESHNG Mopeus

DISCOURSE
PLANNER
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Knowledge about infrastructure, information,

behavior, & domain expertise modeled separately
from programs and data...
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To solve problems of scale, complexity,

function, performance, and cost

Jurassic period | MR Permian period F /- s
P | ne ’aﬂ
——..:'|" 3l #%|| Pennsylvanian period ) g(f 3

Mississippian period

| l" POES

Pleistoceng-‘.q" PERIOD Oldest rocks
epoch | EPOCH dated on Earth
Holocene
epoch
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Impacts all layers of the IT stack
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Impacts all stages of the solution lifecycle

Tertiary
activity

Legend
a. Maximum $ exposure

b. Time to break-even
Secondary
activity ' !
forpr:mary Investment

Return

d. Maximum lifecycle returns
including maintenance
and evolution

Primary

; ¢. Time to maximum return
activity :

Source: MILLS*DAVIS
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What is the semantic wave?

‘ 2061 2081

X

Rapid Distributed
Adoption Computer Intelligence Nanotech
1800 2005 2025
1771 1825 1886 | 1939 1997 2007O
SEMANTIC WAVE
. . . . >
Industrial Revolution Information Evolution

Source: Norman Poire, Merrill Lynch, based on Joseph Schumpeter
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Why are semantic technologies

needed now?

To address the challenge and opportunity
of:

o Net-centric infrastructure

e Information-intensive knowledge work
o Knowledge computing

o Systems that know what they’re doing
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What are semantic technologies?

e Tools that represent meanings, associations,
theories, and know-how about the things
and their uses separately from data and
program code.

o This knowledge representation is called an
ontology — a run-time semantic model of
information, defined using constructs for:

— Concepts —classes, things

— Relationships — properties (object and data)

— Rules —axioms and constraints

— Instances of concepts — individuals (data, facts)
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What is the scope of

semantic technology R&D?

Cognition

Semantic Executable Intelligent

User Interface = Knowledge

Web, . .

([ NB i  Semantics e Services

P2P
Knowledge Semantic

Acquistion, Interoperable Search,
Content Generative

Semantic
Enablement Content

Content

Source: MILLS*DAVIS
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What are the functions of

semantic technologies?

SEMANTIC FUNCTIONS

Semantic human interface

T T

Reason, interpret, infer,

Legacy media _ : -
TR e Discover, access, and answer u.zllnlg Compose, provision,
i semantic models i

knowledge, information ’ acquire, enable, a'nd present, (EommunlcaFe,
enhance semantic and act using semantics

Human metadata for .
authoring unstructured, ; Simulate, test, observe,

7 * s . o
Application semi-structured, and ~ Represent, organize, and measure using
IT sstems structured information Integrate, &interoperate semantics
y resources, content and

Infrastructure * * R

T T semantic models l I

Semantic machine interface

Source: MILLS*DAVIS
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How do semantic technologies impact
information and communications
technologies?
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How do semantic capabilities

impact infrastructure?

External
Applications -
y 4 W semantic
/  Semantic Ul: Y Eoige
| Portal, Search j - Natworking:
i o - (IPve, WS, P2P, RFID, |
. Collaboration, s ic Web,
SCM . Composite Apps, i W emant[c - EDI
| | (Wiki, Blog) 9 Semantic Grid, =
- 409 Mobility) J
ERP terenaa.,, = 4 s
......... NET-CENTRIC B28B, B2C Bl
SEMANTIC G2C,G2B,G2G
B o oned INFRASTRUCTURE / A /
.............. *.  Collaborative EBLEinccs
Workflow ~ ==rreeeett” < Commerce
EAI 1 {f_’:.;,-.v Semantic
/ Information g y i
' Interoperability: - Semantic Process
1 (Metadata, f . Interoperability:
_ (BPM,SOA,Ell)
Embedded e ¢

Processes

1995 2010-2015
Seurce: MILLS-DAVIS
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How do semantic technologies impact

information and knowledge?

From Search to Knowing
A

Strong
Semantics Axiology ,

gher Order Logic
der Logic

‘Semantic Interoperability

Structural Interoperability

Increasing Metadata , Context,
& Knowledge Representation

Syntactic Interoperability

Weak
Semantics

¥ Source: Dr.Leo Obrst, Mitre; Mills Davis, Project10X

Recovery Discovery Intelligence Question Answering Smart Behaviors

1/26/06 Increasing Reasoning Capability
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How do semantic technologies impact
information-intensive work?

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.

Event Monitoring Case Contextual Event
Capture & Analysis Management Communication Resolution

—Dashboards —Many types and -A ble th - )
sources of information SR LD —Reports with Context —Action Oriented

—Show the relationships Live data in the report

-Rich Visualization

—Thresholds & Highlights ~SaVe as ‘smartlets’
—-Personalized view of

common operating
-Live updates picture

—Dynamic Workflows
—Link different kinds of —-Reusable Smartlets
information (data with :

documents with internet  ~Rapid Development —Process Monitoring

with media) —Easy Distribution —Transactional

— In-context navigation Process Ul for end users

-Ad Hoc Discovery —Optimized Data Access :
—Keep live data —~Common operating picture
-Multiple Ops Systems

Source: Digital Harbor

2006 Copyright MILLS«DAVIS




Anatomy of a composite application
powered by semantic models

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
semantics of data relationships,
workflow, events, and business rules

(3) Composite query (EII) ...

Logically map multiple databases,
applications, and web services as if
they came from a single source

Source: Digital Harbor
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How do semantic technologies impact

knowledge-intensive applications?

Machines That Think Exactly Like Humans -- But Faster

KNOWLEDGE = Navigating Semantlc Patterns of Ratlonal Thought Defense Application
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THEORY + INFORMATION y Training ﬂ Program Management
Capturing 3 Gaography )al Objectives Knowledge Base 1098
Every Form of Knowledge / 6 : v Training : —!-@ s
ALL Information and THEORY NPy (1001 )36 x Requirementsy __— . Secretary of Defense
' ' Crew Ct;nterad ===
KNOWLEDGE FOUNDATIONS = L ——T@ Counries
Theory-based Semantic Web ~ Bovernment ctaye \‘L&Tl:zﬂ:t":' _ .
Operating Systems : i N\ LT, ~8=(2) Model: COUNTRIES
INFORMATION - R (@ Mission \  Missi - Instance 7:

Republic of lrag
MATCHING YOUR SITUATION

Rel. Model:

FACILITIES
Rel. Instance 3:
Country/Military
Facilities

Modal:
Expected Impacts

{ - Instance 3:
[ OMB Balad Airfield

e ] e Superiority Rel, Model:

THEORY FOLLOWS THROUGH
OPTIONS TO IMPACTS

71' N-Dimensianal

? Situation Awareness

Predicts Thecry-based

Il Xl Decislon Option

? Constraint Trade-offs

ENTITY 7 o INSTANTLY
.

Rel. Instance 2:
Facitities/Sub-
Components

5 b B 4
Ral: b Model: = Rel: Model:> Rel: Model:

m M IRE GONTROL S "Model: __* Modst: al. “Modal- *Model: SURFACE
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25U-23Gun  28U-23 Pmuu Z5U-23 Bamry Balad Surface
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N-Degreos of Freedom

s 3 Air Defenses
S, 5 Rel 2: Ral 1:  Rellnstance 4:

- RELATIONSHIP ion/ Organization/ Organization/ Facitities/Sub-

e S Comp

AR UNDERLYING AELAEER e et e Eﬁﬁﬁmﬁ.’;ﬂ” The Answer to Any Question is

SEMANTIC WEB STRUCTURES e i SRR AISTEN s a Rational BASELINE PATH
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Executable knowledge
powered by semantic agents

BioCAD

Helping scientists think together

Genomic/Proteomics
Experiments

Public Databases

Pathwaodeler
& Editor

Semantic Models

Publication
Server

2006 Copyright MILLS«DAVIS

Simulation & Test
Services

»

Private Research
Servers

Source: Visual Knowledge




How do semantic technologies impact
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 Immediate Online

Latest Information Overlays h Information Updates

Integration Overlays

Aftermarket Overlays
Publishers Update Overlay Commercial
Published Reference Stack ‘_ Kn0W|edge Providers

Proprietary Knowledge Assets ‘— Proprietary Knowledge

Source: Richard Ballard, Knowledge Foundations
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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;
case management; business continuity
Mergers & acquisitions, data & systems sssss=e,

integration, enterprise architecture,, i F S U P PO RT

ontology-driven information systems,

semantic interoperability, semantic web i ./
; ; nterprise ; ;
services, virtual data center, Resogrce s oes Customgr service aut_oma'non, cus'Fomer
PLM platform Planciifl A self-service, persontahzed |nformat|or)
E - on-demand, 360°-view of customer, field

Supply chain integration, design, ,.sas service operations, integrated CRM

sourcing optimization, integration
& interoperation, CPFR

SUPPLIER ' CUSTOMER
|nput management,capture, EEEEEEES J_JJC )\-,J ODE}iJ\JJZ}\—J‘J QJ\J .
classification, tagging, routing, - 4 XX Output management, enterprise
data & content consolidation, ~ . : blishing platform ,auto-generation
- ~Product : pu gp , g
data cleaning ' ot | A / of content & media, auto-language

Lifecycle SR : !
Discovery,anqregation ===~ Management versioning, cross-media, semantic portals

auto-classification, meta-search, o Automation
federated query, smart search, .
intelligent domain research. Gl ) Dynamic planning, scheduling,, routing,
optimization. Adaptive systems;
Autonomic systems; Autonomous

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

acquisition; virtual manufacturing
PRODUCTION OPERATIONS
2006 Copyright MILLS«DAVIS

Source: MILLS=DAVIS




How do semantic technologies

maximize lifecycle ROI?

Tertiary
activity

Legend
a. Maximum $ exposure

! b. Time to break-even

Secondary | . _
activity | ¢. Time to maximum return

for primary investment

Return

d. Maximum lifecycle returns
including maintenance
and evolution

Primary
activity

Source: MILLS*DAVIS

1/26/06 2006 Copyright MILLS«DAVIS Page 28



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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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
C24 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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