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TOPICS

• SICoP Module-2

• Evolution of the semantic wave

• Early adopter experiences

• Conclusions
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BUSINESS VALUE OF SEMANTIC TECHNOLOGIES

SICoP Module-2:

• WIKI:   
http://colab.cim3.net/cgi-bin/wiki.pl?SICoP

• Preliminary research: 
http://www.project10x.com/downloads/topconnexion/

BusinessValue_v2.pdf

• Current focus:  agency research

• Final report:  September 2005
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KEY QUESTIONS

• How “ready for adoption” are semantic  
technologies?

• What business problems have solution  
characteristics that demand capabilities  
and levels of performance that can be met  
best with semantic solutions rather than 
another approach?
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LONG WAVES OF INNOVATION... 
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What forces are driving the semantic wave?

Source:   http://www.project10x.com/downloads/pubs/MDSeyboldPart1.pdf
                 http://www.project10x.com/downloads/pubs/MDSeyboldPart2.pdf
                 http://www.project10x.com/downloads/pubs/MDSeyboldPart3.pdf
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FUELED BY INVESTMENT CYCLES...

Source: Alinean, MILLS•DAVIS

1963
$1B
ICs, RAM
tape,mainframes

1969
$5B
time sharing
digital nets
disk storage

1975
$25B
minis
VLSI
UNIX
ethernet
TCP/IP

1981
$150B
micros
GUI
digital output

1988
$650B
client/server
DBMS
component software

1996
$3T
WWW
web sites
ASP

2005
est. $6-15T
network services
rich media
knowledge

1963
$1B
ICs, RAM
tape,mainframes

1969
$5B
time sharing
digital nets
disk storage

1975
$25B
minis
VLSI
UNIX
ethernet
TCP/IP

1981
$150B
micros
GUI
digital output

1988
$650B
client/server
DBMS
component software

1996
$3T
WWW
web sites
ASP

2005
est. $6-15T
network services
rich media
knowledge

Next wave investment will dwarf previous cycles!
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ANATOMY OF THE SEMANTIC WAVE

Source:   http://wonderweb.semanticweb.org/deliverables/documents/D25.pdf
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ECONOMICS OF THE SEMANTIC WAVE
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R&D THEMES IN THE SEMANTIC WAVE
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SEMANTIC FUNCTIONS
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COMMERCIALIZATION IN THE SEMANTIC WAVE
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EARLY ADOPTION OF SEMANTIC TECHNOLOGY
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EARLY ADOPTION OF SEMANTIC TECHNOLOGY
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BUSINESS VALUE OF SEMANTIC TECHNOLOGIES

The acid test for any new technology 
or solution investment:

• Does it deliver the capability and  
performance that is needed?

• Do its benefits outweigh the costs and risks 
associated with making the change? 

• Is its life cycle value superior to alternatives?
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BUSINESS IMPACT
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SUMMARY

• Global investment to develop semantic technologies by 
governments, venture capital, and industry will approach 
$15 billion this decade. Semantic solution, services and  
software markets will top $50B by 2010.

• More than 150 ITC companies have semantic technology 
R&D in progress, including most major players. 65 offfer 
products.

• Semantic technologies are “crossing the chasm“ to  
mainstream use.  Early adopter research documents 2 to 
10 times improvements in key measures of performance 
across the solution lifecycle. 
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REFERENCE

 Presentation slides available at: 
http://www.project10x.com/downloads/topconnexion/

MD_BizValue2005_SWANS.pdf



Example-1:  Information in Context



–Dashboards

–Rich Visualization

–Thresholds & Highlights

– In-context navigation

-Live updates

-Ad Hoc Discovery

-Multiple Ops Systems

–Many types and
sources of information

–Save as ‘smartlets’

–Personalized view of
common operating
picture

–Optimized Data Access

–Reports with Context

–Live data in the report

–Reusable Smartlets

–Rapid Development

–Easy Distribution

–Common operating picture

–Action Oriented

–Dynamic Workflows

–Process UI  for end users

–Process Monitoring

–Transactional

Many knowledge applications have a similar lifecycle…

Event 
Capture

Monitoring 
& Analysis

Case 
Management

Contextual 
Communication

Event 
Resolution

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.

–Assemble the pieces

–Show the relationships

–Link different kinds of
information (data with
documents with internet
with media)

–Keep live data



Anatomy of a solution: apply semantics at 3 levels…

(1) Composite UI
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, and events

(3) Composite queries (EII)
Logically map multiple databases or web

services as if they came from a single source

XactionCustomer EmailAML HR



Business ontology: it leaves data in its
physical source(s), but logically relates
different kinds of information

A

B

C

D

E

A

B

C

D

E

Entities: Unified business
concepts that map to one or
more back end systems

Processes: Also known ad
workflows, where entities are
used as actors, resources,
inputs and outputs

Events: Business events
capture exceptions and serve
as triggers for rules.

Rules: Business rules that are
used to coordinate multiple
workflows, define conditions
and their associated actions

Relationships: In an Ontology
all concepts are related either
explicitly or implicitly



RFI Map

Equipment  Resources

Actor
Other Tasks

Other Tasks

1. Fuse services from multiple applications
2. Correlate information in context
3. Drill down in Real-Time
4. Ask questions across databases
5. Infer links across systems

For example:  a composite application for Defense



Key benefits: both business and IT

Value to users:

See information in context

- Live app functionality in the UI

-  Real-time interaction among systems

-  Ask questions on objects

-  Understand and act in context

-  Situational awareness

Value to IT:

“Upside-down” integration
-  Radically reduce time, cost, skill to build

-  Point and click assembly

-  SOA to isolate changes

-  Combine UI, workflow, data, and events

-  Integrate incrementally

Brokerage

Email Retention
& Discovery

Transaction Monitoring

Link
Analysis

Ops
Data

AML



Example-2:  Semantic Enterprise Integration



Model-based support for vehicle and
mission support life-cycles…

Capture
constraints

Expand to
create
detailed
model

Simulation
& Test

What if scenario
(invention)

Requirements
definition

Operate / upgradeBuild/testDesign

Model-based
procurement

Typical lifecycle

Model-based operations
&

sustaining engineering



Problems of engineering complex systems…

NASA and
Contractor
Personnel

NASA 
Systems

EOSDSKSC PRACA JSC PRACA GFE PRACA SEDS MRCS CVAS CVWAVETAIR

System
Lifecycle

Operate

Maintain
Upgrade

Design

Manufacture

Test

Learn

Acquisition:
Analysis, Trades,
Decision Support,
Lessons Learned

Command and Control,
Incident Management

System Engineering:
Reliability,
Performance, Risk
Mitigation, Impact
Analysis, FMEA

Acquisition:
Analysis, Trades,
Decision Support,
Lessons Learned



The Solution…
• Ontology architecture

– Enterprise-wide, lifecycle-wide, “incremental and iterative”

• Ontology models

– Model-based support of engineering activities - multi-discipline

• Build semantic engine infrastructure

• Needs you to:

– Start learning, start thinking “federated”, deploy early and often

NASA 
knowledge 
sources

EOSDSKSC PRACA JSC PRACA GFE PRACA JEEVES MRCS CVAS CVSEDS

NASA Knowledge Hub

Knowledge AdvisorProfiles
Space

Engineering
Ontologies

TAIR





Ontologies:  Backplane of semantic enterprise

• Enterprise
• Information
• Technology

–Structure,
–Electrical,
–Hydraulic,
–Thermal,
–…

• Lifecycle
• Social

–Competencies
–Critical Skills
–Human

Organizational
Risks



Platform Infrastructure

Workgroup Enablement

Semantic collaborative environment architecture:

Virtual Project Room

Realtime Collaboration

Alerts

Member Awareness

Workspace

Social Networks

Meetings

Roles

Work Settings

Choreography

Artifacts

Application Sharing

Activities

Tools

Tools Registry

WhiteboardDecision Support

EditorsQuery Manager

Knowledge Enablement

Ontology Registry

ArchivalCase Library

CategorizationSearch

Graphics
3D-Engine2D-Engine GIS

Event
Management TimelinesCalendar

Semantic Infrastructure Semantic Engine

p2p Metadata ReplicatorRSS

Triple Store Remote Sync

Eclipse JXTA

JENA

Semantic Blogs



Semantic command and control:
knowledge-based capabilities



Semantic command and control:
conceptual architecture

Collaborative Mission ControlKnowledge
Base

Semantic
Engine

SCCE
Capabilities

Launch Data
Bus

NASA
Networks

NASA Grid



Semantic enterprise architecture is the only way
to manage systems of systems…

Lifting the “lid on
the enterprise”



3. Some case study precis
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SEMANTIC EAI

• Global 2000 corporation needed to speed the pro-
cess and reduce the cost and effort required to inte-
grate enterprise business processes and applications 
across multiple locations. 

• Maintaining point-to-point data transformation was 
becoming unsustainable. It was becoming cost-pro-
hibitive to make changes in underlying data sources, 
message formats, and business rules since critical 
business logic and metadata was locked into propri-
etary applications and middleware.

• Semantic solution — Ontology-based semantic infor-
mation model providing leverage for integrating 
enterprise applications and data.

• Efficiency gain — High-level ontology-mapping 
reduces time and effort to integrate. 2-5X faster solu-
tion delivery. Reduced training and support and 
operating costs. Faster time to upgrade and enhance.

• Effectiveness gain — Enterprise processes and data 
sources map to each other through a common meta-
model. Semantic development environment accel-
erates new & composite application deployment. 
Semantic portal puts information in context of total 
process, other applications, and all data sources.

• Edge — Reduce TCO by 20-65%. Financial exposure 
and developmental risk mitigated.
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IT INFRASTRUCTURE RATIONALIZATION

• A global financial services provider needed to  
overcome shackles of its client-server architecture. 

• It needed only 6 databases to operate, but found it 
had more than 80 copies of some of these. 

• New infrastructure solution and roadmap needed to 
decouple applications from data, eliminate redun-
dancies, and provide higher quality data.

• Semantic solution — Ontology meta-modeled infor-
mation integration mapping data sources and inter-
relationships.

• Efficiency gain — Operations, maintenance, and future 
development costs greatly reduced. Savings over 5 
years in $10s of millions.

• Effectiveness gain — Ontology decoupled applications 
from data. Eliminated 1/2 of redundant databases. 
Ontology permits creation of data transformations 
and “virtual databases” and ‘virtual data warehouses” 
providing real-time integrated queries across feder-
ated sources, with improved data control and quality.

• Edge — Faster time to deployment than conventional 
approaches. Substantially reduced TCO.
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SCALABLE SEMANTIC SEARCH

• Manufacturer needed a federated enterprise search 
capability that would scale to massive numbers of 
records, but whose performance (numbers of que-
ries per second) would not degrade as with RDBMS 
or OODBMS indexing.

• Semantic solution — Ontology-driven graph  
database search.

• Efficiency gain — RDBMS and OODBMS search 
required indexing at each step; thus performance 
degraded as L log (N) where L is the path length and 
N is the number of records. Semantic graph database 
performed at scale because it required no indexing, 
eliminating the log (N) from the performance  
equation.

• Effectiveness gain — Graph-based search proved 
more than 10X faster than traditional query and  
delivered relatively constant performance regardless 
of number of records being searched.

• Edge — Scalable federated enterprise search.
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VIRTUAL DATA CENTERS

• A financial services firm needed scaleable architec-
ture for provisioning and managing IT across 1000s 
of databases, applications, and locations. 

• Current fragmented situation was an operational 
cost time bomb.

• Semantic solution — Ontology-based semantic service 
grid; policy-driven virtual data centers; autonomic com-
ponents (self describing, self-provisioning)

• Efficiency gain — Development cost 25% of traditional. 
Operational savings > $4M per year (fewer people). 

• Effectiveness gain —  Running 24 hours/day for several 
years.

• Edge — More sustainable IT infrastructure. Reduced 
TCO. Resources freed for new development.
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SEMANTIC SCM VIA SERVICE PLATFORM

• Fortune 1000 company needed to integrate data 
and processes internally and with supply chain  
partners, while minimizing capital investment,  
time-to-solution, and total cost of ownership.

• Semantic solution — Semantic web service based 
shared resource platform for EAI, BPM, and B2B.

• Efficiency gain — No hardware, software, staffing.  
No maintenance or upgrade fees. TCO reduced up to 
70%.

• Effectiveness gain — Fast partner on-boarding.  
Simple, self-service provisioning. Flexible change 
management.

• Edge — Service-oriented shared resource architecture 
enables faster ROI. No up-front investment. No fire-
wall exposure. Readily scaleable, subscription based.
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SIMULATION-BASED ACQUISITION

• Government agency needs solution to better 
manage the lifecycle of complex systems-of-systems 
acquisitions. 

• Solution must allow agency management to care-
fully align technologies to strategy, make better 
design decisions sooner, mature technologies well 
before deployment, build in partnership with an 
extended network of industry suppliers, accelerate 
time to deployment, and drive down lifecycle costs.

• Semantic solution — Ontology-driven simulation 
based acquisition (SBA) environment. 

• Efficiency gain — External representation of concepts, 
relationships, logic and constraints speeds collabora-
tive development and allows economical sharing, 
reuse, and evolution of capabilities across stages and 
organizations involved in a project. 

• Effectiveness gain — Semantic models represent archi-
tecture, technology, and performance data for many 
purposes: proposal submission, engineering analy-
sis, modeling, simulation, assessment, reporting and 
decision-making.

. • Edge — Substantially reduce the time, resources and 
risk associated with the entire acquisition process.  
Increase the quality, worth and supportability of 
solution, while reducing their total ownership costs 
throughout the total life cycle. 
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EMERGENCY MANAGEMENT

• Utility needed to manage emergencies (e.g. out-
ages, breaches, service disruptions, etc.). 

• Must make time-critical decisions that require total 
access to information in real-time, and in a context 
that supports its effective use.  

• Solution must integrate disparate data, content and 
applications, and be deliverable within reasonable 
cost, time, effort, and risk.

• Semantic solution — Business ontology that connects 
data and processes providing real-time comprehen-
sive integrated situation awareness. Semantic devel-
opment environment for building composite applica-
tions and portal UIs.

• Efficiency gain — Semantic solution development is 
2-5X faster and less costly. Having information in con-
text eliminates searching for, and correlating sources.
Faster response to query. 

• Effectiveness gain — Ontology-based integration 
delivers real-time, 360 view from all relevant sources 
giving total picture for sense-making and decision 
support. Information in context enables faster, better 
decision-making. Productivity gain.

• Edge — Reduced TCO. Business risk mitigated.
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REGULATORY COMPLIANCE

• Public corporation needed to integrate policies, 
information, and processes into one view that pro-
vides legally defensible evidence of compliance with 
regulations such as Sarbanes-Oxley, HIPPA, Gram-
Leech-Bliley.

• Semantic solution — Ontology-based regulatory and 
standards models, semantic information and pro-
cess models create “virtual databases” and metaview 
needed for compliance reporting and auditing.

• Efficiency gain — Reduced cost to establish compli-
ance. Reduced cost to comply. Reduced cost to adapt 
as regulatory requirements, and internal systems 
change.

• Effectiveness gain — Ontologies map relationships 
between data sources and processes. Provide a  
unified view across all compliance-affected opera-
tions. Facilitates near real-time regulatory reporting 
and compliance audits. Provides foundation for  
cost-effective integration of process & data as well as 
process upgrades.

• Edge — Reduced TCO frees resources.  
Litigation risk mitigated.
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CUSTOMER SELF-SERVICE CALL CENTER

• A manufacturer needed to improve quality of  
customer service while reducing costs. 

• Complex products and multiple product lines 
caused increased need for customer service, which 
is costly to provision, even with outsourcing. 

• Cross-industries 40-80% of customers say they are 
dissatisfied with customer support. 

• Also, 2/3 change provider after unsatisfactory  
service.

• Semantic solution — Ontology-based self-service 
access to integrated content combined with case-
based reasoning across similar problems to provide 
customer self-service.

• Efficiency gain — Electronic self-service reduces costs 
by more than 1/2. Cost savings through call avoid-
ance was $3M in first year. Maintenance of knowl-
edgebase at 1/5 person-year.

• Effectiveness gain — 3/4 of the customers and 2/3 of 
the employees rate intelligent customer self-service 
as “good” or “very good.”

• Edge — Positive ROI in less than 12 months. Risk of 
customer defections mitigated.
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SEMANTIC ENTERPRISE PUBLISHING

• Global corporation needed to improve the effec-
tiveness of lifecycle product communication while 
taking cost, time, and effort out of the process. 

• Technical knowledge management spans content 
creation, content management, localization, cross-
media publishing, and project and process manage-
ment across geographic regions, business units, and 
supply-chain relationships.

• In support of PLM and global CRM, the strategy is to 
create once, localize once, store once, and deliver in 
multiple ways including web, CD, email, and print.

• Semantic solution — Ontology-based platform for 
PLM and CRM technical knowledge creation, version-
ing, and cross-media delivery. Semantic metatagging.  
Semantic provisioning of multi-lingual text, graphics, 
documents, web pages, and interactive media. 

• Efficiency gain — Save 1/4 to 1/2 of media communi-
cation spend.  Semantic technology process improve-
ments, sourcing and procurement standardization, 
integrated communications management . Save 1/4 
to 1/2 of labor for authoring, graphics and illustration, 
production, and administration.

• Effectiveness gain — Time-to-market faster by 2-to-
10 times. Concurrent support for multiple product 
launches in multiple geographic regions using mul-
tiple media channels.

• Edge — ROI of semantic technology-based solution is 
2-5X faster.
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KNOWLEDGE-CENTERED ENGINEERING

• Large manufacturer needed a faster, more efficient 
engineering lifecycle that could scale to handle very 
large complex projects.

• Across the engineering lifecycle, a part design can 
translate into hundreds of drawings, schematics, 
and documents prepared for different disciplines, or 
usages at different stages. 

• Currently, the workflow is document-centric, utiliz-
ing CAD and CAE tools as electronic pencils for cre-
ating and recreating documents. 

• As project size and complexity grows, internal docu-
ment maintenance and management consumes 
80-90% of resources.

• Semantic solution — Ontology-based engineering 
captures, represents, and maintains total product 
knowledge in a language-neutral, federated reposi-
tory. Semantic applications generate all categories of 
engineering drawings, specifications, project docu-
ments, and technical literature as needed.

• Efficiency gain — Up to 5-10X faster design, build 
cycle. Up to 5-10X reduction in project costs. Up to 5-
10X fewer engineering resources.

• Effectiveness gain — Knowledge-centered engineer-
ing enables control of larger and more complex proj-
ects than with conventional methods.

• Edge — ROI  from taking huge amounts of labor, cost, 
and time out of the process. Lifecycle knolwedge-
base removes errors and inconsistencies; gives vis-
ibility to all parts and phases of the project; and stops 
knowledge erosion due to personnel changes.



© 2005, TopQuadrant. All rights reserved.  Page 32 

����������������� �����������������

�������������������������

VIRTUAL PRODUCT DEVELOPMENT

• R&D unit of first-tier aerospace manufacturer 
needed to reduce product development cycle time 
and cost, while improving quality.

• Semantic solution — Ontology-integrated collabora-
tive infrastructure, 3-D modeling, simulation and 
virtual reality tools

• Efficiency gain — Product cycle time and costs 
reduced by more than 50%.

• Effectiveness gain — Eliminate the need to build costly 
prototype hardware. Produce more efficient, sup-
portable, higher performance systems with first-time 
quality.

• Edge — Customer and stakeholder access to virtual 
prototypes improves product quality and mitigates 
development and business risk.
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DESIGN ADVISORS

• Auto manufacturer needed to reduce the cycle time, 
cost, and labor required to develop new parts and 
product designs.

• Semantic solution — Ontology, rule, and parametric 
based design advisors

• Efficiency gain — 20-40% gain in productivity.  
25-95% savings in total cost of design.

• Effectiveness gain — Design advisors in use and 
proven effective for transmissions, crankshafts,  
powertrain components, drive line layouts, rack  
density, hood and decklid, stamping dies, direct field 
vision, tool design, injection molding, and many other 
applications.

• Edge — 50-75% gain in quality attaining 6-sigma cer-
tification.
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LITIGATION DISCOVERY

• Legal firm needed to improve the speed and com-
prehensivenes of their pre-trial discovery process.

• The discovery phase of the litigation process is criti-
cal for preparing a winning argument. 

• Litigation teams must examine volumes of docu-
ments in a short period of time in order to identify 
all that are relevant to their case. 

• Failure to identify and examine all relevant docu-
ments can incur significant risks to firm and its 
client.

• Semantic solution — Ontology-based directed dis-
covery applies a knowledgebase of legal expertise 
together with case-specific criteria to automate scan-
ning, evaluation, and identification of all documents 
relevant to the case out of the total collection. Bench-
marking used to establish accuracy, follows set-up.

• Efficiency gain — Up to 2-3X faster document review. 
Up to 2-3X more accurate, comprehensive, and con-
sistent review process across all stages of litigation.

• Effectiveness gain — Semantic/ AI-based system 
misses between 80% and 95% fewer actually relevant 
documents than humans typically do. 

• Edge — ROI from acceleration of discovery process, 
reduced cost to litigate, and improved odds (competi-
tive advantage.) Mitigates legal and financial risks. 
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MARKET GROWTH TO 2010

For semantic and information technologies
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