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TOPICS

1 Opportunity 
– Stakeholder interests 
– Common IT process 
– Policy guidance 
– CPIC  

– EA 2.0

2 What we’re learning  
as SICoP... 
–  Semantic technologies 
–  Technology providers 
–  Early adoption 
–  Business value 
–  Market size 

3 About semantic execution 
value paradigms... 
–  Operational enterprise  
   architecture 
–  Composite applications 
–  Smart content 
–  Knowledge computing

4 And what this means for: 
– IT management 
– Enterprise architects 
– Business line execs

5 Pilot suggestion(s)
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THE OPPORTUNITY
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Assessment
Framework 1.5

Assessment Framework 2.0

Use ResultsCompletion

Architect Invest Implement

Integrated IT Lifecycle

���������������������
Optimized:  EA processes continuously drive business
improvement within the agency. Demonstrable
improvements in efficiency, cost savings and service quality.

55

Results-Oriented:  EA processes are measured for
effectiveness against a set of established performance
criteria.

44

Utilized:  Processes and products are documented,
understood, and are being used in at least some agency
decision-making activities

33

Managed: EA processes are planned and managed, and
artifacts are complete at least at a high level of definition.22

Initial:  Informal and ad-hoc EA processes. Practices and
artifacts exist but may be incomplete and/or inconsistent11

Undefined:  No evidence presented00

���������������

Score less than 3 in each capability areaRed

Score equal to or greater than 3 in either the “Completion” or
“Use” capabilityYellow

Score equal to or greater than 3 in both the “Completion” and
“Use” capability areas OR a score equal to 3 or greater in the

“Results” capability area
Green

��������������������������������

I.E. Alternatives Analysis (All
Assets)

I.B. Justification (All Assets)

I.C. Performance Goals and
Measures (All Assets)

I.  Capital Asset Plan and
Business Case

I.D. Program Management
(All Assets)

I.A.  Project Description

I.H.  Project and Funding Plan

II.B. Security and Privacy

II. Additional Business Case
Criteria for Information
Technology

II.C.  Government Paperwork
Elimination Act (GPEA)

Chief Financial Officers Act
of 1991 (CFOA)

eGovernment Act of 2002

Clinger-Cohen Act of 1996
(CCA)

Paperwork Reduction Act
of 1995 (PRA)

Federal Information
Security Management Act
of 2003 (FISMA)

FEDERAL
LEGISLATION GUIDELINES

Security
Plan

IT Strategic
Plan

Enterprise
Architecture

 Capital
Planning /

ITIM

Performance
Plan

A-11

IT - 300

A-130

ENTERPRISE
PLANNING

BUDGET PROCESS

Federal Acquisition and
Streamlining Act of  1994
(FASA)

 Portfolio
Management

I.F. Risk Inventory and
Assessment (All Assets)

II.A.  Enterprise Architecture

I.G. Acquisition Strategy

Government Performance
& Results Act of 1993
(GPRA)

A-94

Summary of Spending
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THE BIG PICTURE
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IT LEGISLATION & POLICY GUIDANCE

I.E. Alternatives Analysis (All
Assets)

I.B. Justification (All Assets)

I.C. Performance Goals and
Measures (All Assets)

I.  Capital Asset Plan and
Business Case

I.D. Program Management
(All Assets)

I.A.  Project Description

I.H.  Project and Funding Plan

II.B. Security and Privacy

II. Additional Business Case
Criteria for Information
Technology

II.C.  Government Paperwork
Elimination Act (GPEA)

Chief Financial Officers Act
of 1991 (CFOA)

eGovernment Act of 2002

Clinger-Cohen Act of 1996
(CCA)

Paperwork Reduction Act
of 1995 (PRA)

Federal Information
Security Management Act
of 2003 (FISMA)

FEDERAL
LEGISLATION GUIDELINES

Security
Plan

IT Strategic
Plan

Enterprise
Architecture

 Capital
Planning /

ITIM

Performance
Plan

A-11

IT - 300

A-130

ENTERPRISE
PLANNING

BUDGET PROCESS

Federal Acquisition and
Streamlining Act of  1994
(FASA)

 Portfolio
Management

I.F. Risk Inventory and
Assessment (All Assets)

II.A.  Enterprise Architecture

I.G. Acquisition Strategy

Government Performance
& Results Act of 1993
(GPRA)

A-94

Summary of Spending
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CPIC PROCESS
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EA 2.0 ASSESSMENT

Assessment
Framework 1.5

Assessment Framework 2.0

Use ResultsCompletion

Architect Invest Implement

Integrated IT Lifecycle

���������������������
Optimized:  EA processes continuously drive business
improvement within the agency. Demonstrable
improvements in efficiency, cost savings and service quality.

55

Results-Oriented:  EA processes are measured for
effectiveness against a set of established performance
criteria.

44

Utilized:  Processes and products are documented,
understood, and are being used in at least some agency
decision-making activities

33

Managed: EA processes are planned and managed, and
artifacts are complete at least at a high level of definition.22

Initial:  Informal and ad-hoc EA processes. Practices and
artifacts exist but may be incomplete and/or inconsistent11

Undefined:  No evidence presented00

���������������

Score less than 3 in each capability areaRed

Score equal to or greater than 3 in either the “Completion” or
“Use” capabilityYellow

Score equal to or greater than 3 in both the “Completion” and
“Use” capability areas OR a score equal to 3 or greater in the

“Results” capability area
Green
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PROBLEMS
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WHAT WE’RE LEARNING AT SICOP...

Quick facts:

• Semantic technologies

• Technology providers

• Early adoption

• Business value

• Market size
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1. SEMANTIC TECHNOLOGIES ARE ABOUT  
PUTTING SEMANTIC MODELS TO WORK...

• Semantic technologies represent meanings,  
associations, and know-how about the uses of 
things separately from data and program code.  

• 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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SEMANTIC MODELS (AKA ONTOLOGIES)  
ARE LIKE AND UNLIKE OTHER IT MODELS

• Like databases ontologies are used by applications  
at run time (queried and reasoned over). Unlike  
databases, relationships are first-class constructs. 

• Like object models ontologies describe classes  
and attributes (properties). Unlike object models, 
ontologies are set-based and dynamic.

• Like business rules they encode rules. Unlike business 
rules, ontologies organize rules using axioms.

• Like XML schemas they are native to the web (and are 
in fact serialized in XML). Unlike XML schemas, ontolo-
gies are graphs not trees, and used for reasoning.
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THIS IS A BUSINESS ONTOLOGY...
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Ontologies: Backplane of semantic enterprise

• Enterprise
• Information
• Technology

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

• Lifecycle
• Social

–Competencies
–Critical Skills
–Human
Organizational
Risks

THIS IS AN ENTERPRISE ONTOLOGY...
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2.  NEARLY 200 SEMANTIC TECHNOLOGY  
R&D, PRODUCT & SOLUTION PROVIDERS
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SEMANTIC TECHNOLOGY R&D THEMES
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FUNCTIONS OF SEMANTIC TECHNOLOGIES
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3.  MORE THAN 100 SEMANTIC TECHNOLOGY 
EARLY ADOPTER BUSINESS CASES
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4. BUSINESS PERFORMANCE IMPROVES 2-10X
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VALUE AMPLIFIES ACROSS THE LIFECYCLE
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5. SEMANTIC EXECUTION WORLD-WIDE MARKET 
WILL EXCEED TO $50 BILLION BY 2010

�������������������

�������������

����������������������

�����������������������
������������

��������������

�����

�����

����

����

�����

��������

��������������

�����

�������������

����������

�������

��������

�����

����

����

����

����

����

����

�������������������

���

����

������

�������������

�����

�����

�����

����

������ �������� ������



© 2005, MILLS•DAVIS. All rights reserved.  Page 22 

WHAT WE’RE LEARNING AS SICOP...

�����������
�����������������������

����������������������

�������������

�������������������

New semantic execution value paradigms! 
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OPERATIONAL ENTERPRISE ARCHITECTURE

• Opportunity  — $5B

• R&D Themes — Executable enterprise architec-
ture,  enterprise integration, semantic interoper-
ability

• Problem — Hundreds of millions spent to date 
to develop enterprise architecture as a basis for 
IT modernization; remains largely a manual com-
pliance exercise, producing reference documen-
tation, disconnected from operations and man-
agement systems.

• Semantic solution — Semantic enterprise 
architecture based on enterprise management 
metamodel, linked with FEA reference models, 
Agency FEA extensions, CPIC, and President’s 
Management Agenda including E-Gov, Budget-
Performance integration,  Financial Services, and 
Human Resources.

• Efficiency gain —  Semantic auto-discovery of  
IT artifacts and documentation gives visibility,  
eliminates 1/5 to 1/3 of cost of as-is modeling, 
compliance auditing, and steady-state mainte-
nance projects.

• Effectiveness gain — Enterprise knowledgebase 
enables line-of-sight analyses, analytics, and auto-
mating of alignment and compliance with OMB, 
saving labor.

• Mission edge —Integrated, semantic model-
based operational capability for cross-agency 
investment planning and control, IT portfolio man-
agement, and compliance with OMB and  
PMA directives. 
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OPERATIONAL ENTERPRISE ARCHITECTURE:
EXECUTIVE MANAGEMENT FUNCTION

Copyright 1982-2005 Roy Roebuck. Used with permission by the US Federal Executive Branch 
under the GEM Service Provider license of CommIT Enterprises.

1
Where we are today …

(As-Is)

2
Where we want to go …

(To-Be)

Value-Lattice
(Integrated Value Chains)

Operating Environment Mission

Vision

Tightening
“acceptable performance ” indicators

from lessons learned during operations
(intelligence refinement)

Risk assessment, performance
measurement, and adjustments

Objective
Criteria

Goal
Strength,

Weakness, Opportunity,
and Threat Awareness

Evolving strategy
(adaptation decisions)

Operational EA provides a procedure to move from problems to solutions.
Operational EA enables accomplishment of architecture goals and objectives.

Executive Management Function—Migrating from As-Is to To-Be  

3
How we’ll get there

(Migration)
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OPERATIONAL ENTERPRISE ARCHITECTURE:
MODERNIZATION LAYER
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OPERATIONAL ENTERPRISE ARCHITECTURE:
SEMANTIC DISCOVERY

 “Google” for IT + latent semantic analysis = visibility

Source: Metallect
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OPERATIONAL ENTERPRISE ARCHITECTURE:
ENTERPRISE MANAGEMENT

Reference
(What)

Process 
(SRM Service Domain)

Procedure (Rules)
 (SRM Service Type)

Template Forms, Reports, 
etc.) (SRM Service 

Component)

Metadata
(DRM Item)

Technology
(TRM Item)

Assignment 
(Who)

Responsibility

Authority

Budget

BRM

Organization
Unit Catalog

Organization
Catalog

Location
 Catalog

Functional
Planning

Spiral Life Cycle
(Priority)

Mission

Vision

Goal

Strategy (Portfolio)

Plans (When 
Resource 

Requirements,
Dependency, 
Schedule)

Recurring Plans

Initiative Plans

Acquisition Strategy

Assessment (Performance, 
Plan, Strategy, Value-Chain, 

SWOT, Risk, Vulnerability, and Mission)

Data ETL

Data Migration

Controlled Technology
Product Catalog (TRM)

Vendor

Version

Release

Infrastructure
(System of Systems)

Engineering

System
Engineering

Software
Engineering

Technology
Insertion

and
Deprecation

EA, IT, CM, DB, SPEM, BPM, AD, LDAP Metadata  (e.g., MOF)

Repository

Concept Map
(Associative

Relation)

Ontology

Source

EA Composition
(EA/IT Subject
Taxonomy and Controlled
Vocabulary)

EA “Line of Sight ”
(EA/IT Subject Associations, Giving
Semantic and Ontology Context)

OMB FEA
Reference

Models

CC EA
Reference
Catalogs

Records Management and
Asset Management

Business Area

Line of Business

Measurement
Area

Measurement
Categories

Measurement
Indicators

Mission Catalog
(PRM Extension)

Service
Component

Service
Type

 Service
Domains

Process Catalog
(SRM Extension)

Resource Catalog
(DRM Extension)

Resource Catalog
(TRM Extension)

Technical Service
Area

Technical Service
Category

Technical
Service Standard

Product
Evaluation
Process

Metadata
(Context)

Metadata
(Container)

Data
(Content)

QuickTime™ and aGraphics decompressorare needed to see this picture.

Brand

Brand

PRM SRM DRM TRM

SMEF

NEF

PMEF

SubFunctions

Function Catalog
(BRM Extension)

Policy

Performance
Targets

Objective
(Indicators)

Functional
Services

Service (i.e., Performance) 
Level  Management (SLM)

Metadata

Controlled
Vocabulary

Taxonomy 
(Controlled
Vocabulary
Inheritance
Relations)

Semantic
Data Model

CPIC

Functional
Semantics

Knowledge
Base

Performance

Funding Strategy

Virtual DB

Technology
Time Phasing

Vendor

Version

IT Product
Inventory

D&A Resource (e.g. IT)
Management

Release

Source
IT Development

And Implementation
(CMMI)

COOP
Capability

IT Operations 
And Maintenance

(ITIL)

Resource (Technology)
Catalog

Resource (Data)
Catalog

Process
Catalog

Function
Catalog

Mission
Catalog

Mission Catalog (MC)

Organization Unit Catalog (FC)

Process Catalog (PC)

Resource Catalog – Data (RC-D)
Resource Catalog – 
Technology (RC-T)

Organization Catalog (OC)

Function Catalog (FC)

Location Catalog (LC)

Copyright 1982-2005 Roy Roebuck. Used with permission by the US Federal Executive Branch 
under the GEM Service Provider license of CommIT Enterprises.

Federal Enterprise Architecture for managing continuity of communications
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COMPOSITE APPLICATIONS

• Opportunity  — $21B

• R& D Themes — Semantic user interface, busi-
ness ontologies (that model entities, attributes,  
relationships, processes, events and rules), and 
semantic query across distributed data, applica-
tions and services.

• Problem — Business users don’t care about 
enterprise architecture. They want capabilities, 
that demand information integration,  system-of-
system interoperability and power-to-the-edge, 
but cannot define all requirements in advance. 
Need a way to deliver benefits directly to end-
users that is fast, affordable, incremental, and 
non-invasive.

• Semantic solution — Composite application as 
killer application for semantic web. 

• Efficiency gain —  5X faster development. Lean 
teams. Reduced project risk.

• Effectiveness gain — Tactical, non-invasive,  
iterative solution for strategic modernization 
empowers IT. Composite applications links infor-
mation in context, empowering users. 

• Mission edge — New categories of  
knowledge worker capabilities for: exception  
handling, emergency response, compliance, risk 
management, situation assessment, command 
and control.
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COMPOSITE APPLICATIONS:
KNOWLEDGE WORKER REQUIREMENTS
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–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
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–Assemble the pieces

–Show the relationships

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

–Keep live data
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COMPOSITE APPLICATIONS:
FUNCTIONAL CAPABILITIES

RFI

Equipment

Map

  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

Composite Application

����������������������
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COMPOSITE APPLICATIONS:
ANATOMY OF A SOLUTION
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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
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

XactionCustomer EmailAML HR
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COMPOSITE APPLICATIONS:
IMPLICATIONS FOR THE DRM

• Tools that enable exchange, compositing  
and harmonization of distributed data and 
metadata sources in the context of the 
intended end-use application.

• Sharing semantic models for composite  
applications that include entities, attributes, 
relationships, processes, events, and rules as 
well as security and provenance.
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SMART CONTENT

• Opportunity  — $13B

• R& D Themes — Semantic discovery and sense 
making; authoring driven by semantic models; 
semantic modeling of meanings and knowledge 
contained in text, tables, graphics and other 
media; semantic search, semantic Q&A, content 
and media generation from models, intelligent 
advisors, semantic UI. 

• Problem — Content lifecycle costs surge as infor-
mation volume explodes. Issues include search 
quality, how to leverage knowledge worker con-
tent use, authoring cost, content interoperability 
and integration, & coping with overload.

• Semantic solutions —  Knowledge portals, col-
laboration, intelligence help desk, personal infor-
mation management, ambient intelligence.

• Efficiency gain —  Up to 50% reduction in con-
tent authoring and support costs. 

• Effectiveness gain — Knowledge-centered rather 
than document-based process can increase pro-
ductivity by 5-10X, integrate executable content 
with composite applications and operational 
enterprise architecture 

• Mission edge — Enables new categories of  
knowledge and content-intensive applications 
such as intelligence Q&A, just-in-time knowledge, 
intelligent tutoring and simulation, simulation-
based acquisition, virtual manufacturing,  and 
policy-based computing.
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SMART CONTENT:
GPO’S OPEN ARCHIVAL MODEL 

Content Processing

Authentication Version
Control Access

Preservation

Digital
Content

Content
Delivery

System Administration
E
N
D

U
S
E
R
S

C
O
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T
E
N
T
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R
I
G
I
N
A
T
O
R
S

Storage

Content Processing

Authentication Version
Control Access

Preservation

Digital
Content

Content
Delivery

System Administration
E
N
D
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S
E
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S

C
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T
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T
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I
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T
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S

C
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T
E
N
T

O
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I
G
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N
A
T
O
R
S

Storage

Queries

Results

Digital Content
Converted Objects
Harvested Objects
Deposited Objects

Content Management
Authentication
Version Control
Access
Preservation
Content Processing

System Administration

Content Delivery
• Hard Copy
• Electronic 

Presentation
• Digital Media

Ingest
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SMART CONTENT:
GPO’S NEW SYSTEM WITH SEMANTICS
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SMART CONTENT:
IC DATA MATURITY MODEL

Data
Maturity

Data
Fidelity

Metadata
Type

Data
Instance

Data
Organization

Metadata
Content Tools

Data
Autonomy

Repeatable
Structure

Managed
Relationships

Defined
Content

Chaotic

Optimized
Semantics

0

1

2

3

4

Database
Tools

Data
Independent

Filtering,  Clustering.
Categorization

Semantic Web
Agent Technology

Security
Resource
Format

Document
Models

Schemas
 & DTDs

Structure
Markup

High
Fidelity

Proprietary
Properties

Proprietary
Application

Text Documents &
Database RecordsUnstructured

Content
MissionTaxonomy

XML Documents
using vertical

domain vocabularies
Entity Markup

Named
Relationships

Ontology
Taxonomy

Taxonomies and
Documents with

horizontal integration
of domain vocabularies

Entity &
Relationship

Markup

Search
Tools

Inferred
RelationshipsOntology

Ontology and
automated
reasoning

Multi-layer
Markup

Low
 Fidelity

Smart
Data

Dependent
Data

Source: Joel A. Gladding, SAIC
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KNOWLEDGE COMPUTING

• Opportunity  — $3.4B

• R& D Themes — Modeling all forms of  
knowledge. Massive knowledgebases. Intelligent 
agents. Cognitive systems (al a DARPA). Adaptive, 
autonomic, and autonomous human and robotic 
systems with massively scalable knowledgebase 
and reasoning performance. 

• Problem — Large-scale knowledgebases,  
complex forms of situation assessment, and  
value-based modes of reasoning essential in 
many domains exceed the capabilities and per-
formance capacity of current standards-based 
approaches.

• Semantic solutions —  Semantic operating  
systems and UI,  intelligent systems.

• Efficiency gain —  Zero code, declarative applica-
tion development. Tractable incremental costs of 
knowledge acquisition, life cycle management, 
and knowledge-commerce. 

• Effectiveness gain — Capabilities for research, 
analysis, design, engineering, virtual manufac-
turing, logistics medicine, law,  management, 
Advanced decision support. 

• Mission edge — Systems that know, reason as 
humans do, and learn.  Knowledge superiority, 
performance augmentation,  labor transitions.
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KNOWLEDGE COMPUTING:
SEMANTIC APPLICATIONS
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KNOWLEDGE COMPUTING:
THEORY-BASED SEMANTIC WEBS

Source: Knowledge Foundations
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SYSTEMS THAT KNOW WHAT THEY’RE DOING*
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SYSTEMS THAT KNOW WHAT THEY’RE DOING*

A system that  “knows what it’s doing” can:  

• Reason, using substantial amounts of appropriately 
represented knowledge 

• Learn from its experience so that it performs better 
tomorrow than it did today 

• Explain itself and be told what to do 

• Be aware of its own capabilities and reflect on its own 
behavior 

• Respond robustly to surprise 

* Source: Ron Brachman, Director  
Defense Advanced Research Projects Agency’s  
Information Processing Technology Office (DARPA/IPTO)
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WHAT DOES THIS MEAN FOR BUSINESS LINE 
EXECUTIVES, IT MANAGEMENT & ARCHITECTS?

• “Killer apps”  to deliver capabilities and value directly 
to business line executives 

• Rapid, non-invasive, hi-yield, incremental  
modernization

• Enterprise architecture becomes operational

• Integrated budget,  performance and  
portfolio management

• Built-in visibility and line of sight for policy  
alignment and compliance

• 2-10X performance improvement
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PILOT CONCEPT
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