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Why NextGen?

• Growth in volume and 
complexity of operations

• Scalable to encompass a 
range of possible futures 

• Broader diversity of:
– Aircraft performance 

characteristics
– Aircraft capabilities
– Operator business 

models
• Space Operations
• Unmanned Aerial Systems

Transformation is Needed to Accommodate 
Projected Traffic Levels and Characteristics   
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Vision 100 Legislation –
JPDO Responsibilities

• Create and carry out an integrated plan to achieve NextGen
• Coordinate goals and priorities for research and 

development
• Coordinate research activities within the Federal 

Government and across United States aviation and 
aeronautical firms

• Facilitate the transfer of technology from research 
programs to Federal agencies with operational 
responsibilities and to the private sector 

• Create a transition plan for the implementation of NextGen

Operate in conjunction with relevant programs 
in specified government agencies

Consult with the public and ensure the participation of 
experts from the private sector 
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Scope of NextGen

• Envisioned 2025 system and transition from today
• Satisfy capacity, efficiency, safety, defense, and 

security needs
– Responsive to environmental concerns
– Responsive to global harmonization requirements

• Planned jointly by public and private sector 
stakeholders through JPDO
– Civil aviation, National Defense, Homeland Security, 

and Transiting Spaceflight

Next Generation Air Transportation System (NextGen)
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What is NextGen?

• Network-Enabled Information Access 
• Performance Based Operations & Services
• Weather Assimilated into Decision Making
• Layered, Adaptive Security
• Position, Navigation, and Timing Services
• Aircraft Trajectory Based Operations
• Equivalent Visual Operations 
• Super Density Arrival/Departure Operations

• Leadership in global aviation
• Scalable up to 3x increase in capacity
• Ensure our national defense (readiness 

and homeland security)
• Enhance the environment (noise, air 

quality)
• Improve safety 
• Globally harmonized

Transformation goals: Capabilities: 
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Organization Developing the NextGen EA

Source: “Joint Planning and Development Office – Program Management Plan V1.0 for the
Enterprise Architecture and Engineering Division”, produced by the JPDO EAED, 
dated 22 June 2007.
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Roles and Responsibilities

• Government Leadership
– EAED – Division Director – Mr. Ed Waggoner

• Directs all EAED activities and in charge of all staff that support 
EAED

• Represents the EAED on the JPDO Integration Council
– EAED – Chief Architect – Mr. Jay Merkle

• Responsible for leading the development, coordination, 
collaboration, and validation of the NextGen ConOps, EA and IWP.

• Booz Allen & Hamilton:  JPDO - EAED primary support contractor, 
primary responsibilities:

– Provide support and guide the development of the EAED concepts and 
development practices

– Identify architecture-related issues and actions that need to be addressed
– Develop and review architectural-related products
– Manage and implement approved architectural changes

• MITRE:  JPDO EAED FFRDC, primary responsibilities:
– Provide guidance and recommendations to inform the development of 

engineering products.
– Perform independent technical review and validation of major JPDO engineering 

products.
– Help ensure products are appropriate in terms of content and structure and will 

identify integration needs, dependencies and areas requiring alignment among 
the products



Approach
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Policy Change/Creation
Organizational Innovation

Culture Acceptance

System-Wide Transformation

Technology 
Innovation

Path to NextGenPolicy Culture

Organization

Technology
Culture

Organization

Policy

Technology

NextGen Requires Innovation Across All Lines of Development
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Planned Implementation Process
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NAS 
Operations
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OEPOEP
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Analysis*
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& 

Analysis*

AgenciesAgencies

IndustryIndustry

IndustryIndustry

IndustryIndustry

PolicyPolicy

Source:  Briefing titled “The Next Generation Air Transportation System –
EAED Products Status” by Dr. Edgar Waggoner, dated 16 May 2007.
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NextGen Planning Products

“When”
will NextGen capabilities 
be researched, developed 

and implemented

“Why”
NextGen investments 

make sense

“What”
the NextGen system 

will be

Concept of 
Operations

June 2007

Enterprise
Architecture

June 2007

Integrated 
Work Plan

July 2007

OMB Exhibit 300
Business Case

Sept 2007

Capability 
Roadmaps

Research & 
Development Plan

Policy Research
Agenda

Source:  Briefing titled “NextGen 101 – Next Generation Air Transportation and the Joint 
Planning and Development Office Orientation”, by MITRE, dated June 2007.
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NextGen Annual Cycle

•Modeling and Simulation•Modeling and Simulation

Agency
Plans Investments

JPDO Develops Plan
With Agencies and Industry
• Concept of Operations
• Enterprise Architecture
• Integrated Work Plan
• Policy Agenda

JPDO/Agency Budget 
Interactions

R&D Plan

Exhibit 300

Agency
Executes 

Investments 

JPDO Manages
Outcomes 

Against Plan 

Portfolio 
Management

Adjust 
Plan

Legislation

NextGen National Plan

Modeling &    Simulation

Source:  Briefing titled “The Next Generation Air Transportation System –
EAED Products Status” by Dr. Edgar Waggoner, dated 16 May 2007.



Key NextGen Products from
Enterprise Architecture and 

Engineering
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• Is a combination of the 
Federal Enterprise 
Architecture (FEA) and 
DoD Architecture 
Frameworks (DoDAF), 
products and processes

• The DoDAF OV5 along 
with the FEA business 
reference model (BRM) 
act as the integration 
mechanism of the two 
frameworks 

• Establishes a common 
lexicon and creates a 
starting point for partner 
agencies to align and 
“drill-down” their 
respective architectures

NextGen EA Framework

Source:  Briefing titled “NextGen Enterprise Architecture (EA)
Focus:  Federal Enterprise Architecture (FEA) & Federal
Transition Framework (FTF) Initiatives” by JPDO EAED, dated 10 April 2007.



Use of OMB Federal Enterprise 
Architecture 

Reference Models (FEA RMs) 
in Support of NextGen EA
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Proposing a new FEA BRM Line of Business Proposing a new FEA BRM Line of Business 
(LOB) called “Air Transportation”(LOB) called “Air Transportation”

Services for Citizens

Space Operations

Transportation

Existing Business Area

Existing Line of Business

Existing Sub-
functions

Ground Transportation

Water Transportation

Air Transportation

The proposed Air Transportation LOB 
would provide 14 new Sub-Functions
based on the OV5 Activity Model

Proposed Sub-functionsProposed Sub-functions

Positioning, Navigation & Timing Operations

Flight Planning & Flight Data Management Airport Operations

Air Navigation Operations

Flight Support

Flight Operations

Surveillance Operations

Aeronautical Information Management

Safety Management Operations

Airport Support

Air Transportation

Air Navigation Support

Communication Service Management

Weather Operations Airspace Security Operations

Source:  Briefing titled “NextGen Enterprise Architecture (EA)
Focus:  Federal Enterprise Architecture (FEA) & Federal
Transition Framework (FTF) Initiatives” by JPDO EAED, dated 10 April 2007.
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Additional BRM Revision ProposalsAdditional BRM Revision Proposals

Proposed Sub-FunctionProposed Sub-Function

Proposing an additional Sub-Function under existing IT Management Line of 
Business

Existing BRM Lines of 
Business

Proposed update to current 
definition to include facility and 
equipment certification

Proposed update to current 
definition to include facility and 
equipment certification

Source:  Briefing titled “NextGen Enterprise Architecture (EA)
Focus:  Federal Enterprise Architecture (FEA) & Federal
Transition Framework (FTF) Initiatives” by JPDO EAED, dated 10 April 2007.
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Proposed Extensions to Existing SRMProposed Extensions to Existing SRM

Operational Services

Weather Information 
Services

Weather Forecasting

Navigation Services

Positioning

Navigation

Timing

Surveillance Services

Cooperative

Non-Cooperative

Flight Management 
Services

Flight Planning

Flight Tracking

Certification Services

Facility/Equipment Certification

Personnel Certification/Licensure

Operation Certification/Licensure

Voice/Data Communication 
Management Services

Ground Network

Air to Ground Network

Security Services

Secure People

Secure Baggage/Cargo

Info. System/Application Certification

Aeronautical Information Mgmt

Secure Facilities/Equipment

Secure Airspace

Performance Management 
Services

Monitoring

Airspace Management 
Services

Airspace Design

Airspace Management

Trajectory Management

Separation Analysis

Network Infrastructure Flow Contingency Mgmt

Proposed DomainProposed DomainProposed Service TypesProposed Service Types

Proposing a new “Operational Services” Domain made up of 9 Service Types 
and 26 Service Components

Proposed Service ComponentsProposed Service Components

Source:  Briefing titled “NextGen Enterprise Architecture (EA)
Focus:  Federal Enterprise Architecture (FEA) & Federal
Transition Framework (FTF) Initiatives” by JPDO EAED, dated 10 April 2007.
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Using the Proposed BRM Reference Model Using the Proposed BRM Reference Model 
ExtensionExtension

(Example “FAA”)
NASEA

Roadmap

Aeronautical Data 
Link

SWIMNextGen Traffic Flow 
Management

NextGen Collision Avoidance 
System

En Route Automation 
Modernization (ERAM)

ProgramsPrograms
Aeronautical Data 

Link
SWIMNextGen Traffic Flow 

Management
NextGen Collision Avoidance 

System
En Route Automation 
Modernization (ERAM)

ProgramsPrograms

NextGen EA
Partner Agency EA

Source:  Briefing titled “NextGen Enterprise Architecture (EA)
Focus:  Federal Enterprise Architecture (FEA) & Federal
Transition Framework (FTF) Initiatives” by JPDO EAED, dated 10 April 2007.
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The JPDO, working in conjunction with the OMB FEA office, will develop 
an instantiation of the five OMB FEA reference models which will:

• Form the core of the enterprise level of the NextGen EA.  The 
JPDO will apply the reference models to support comparisons 
of architectures from participating agencies and organizations.

• Help identify gaps and overlaps in capabilities, operations, 
information and systems.

• Help identify key areas of commonality across the 
organizations that will require improved integration and 
coordination.

• Frame and organize the NextGen target (to-be) architecture so 
that participating agencies can align with its goals and content.

• Ensure traceability from the NextGen target architecture to the 
FEA reference models to facilitate architecture and investment 
review. 

Use of FEA Reference Model in Support 
of NextGen EA (cont’d)



Use of the DoD Architectural 
Framework (DoDAF) to 

Support the Development of 
the NextGen EA
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Summary of NextGen EA DoDAF 
Products

Source: “Enterprise Architecture V2.0”, produced by the JPDO EAED, 
dated 22 June 2007.
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Summary of NextGen EA DoDAF 
Products (cont’d)

Source: “Enterprise Architecture V2.0”, produced by the JPDO EAED, 
dated 22 June 2007.
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NextGen Community Model 1st Tier

Source: “Enterprise Architecture V2.0”, produced by the JPDO EAED, 
dated 22 June 2007.
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NextGen Community Model 2nd Tier

Source: “Enterprise Architecture V2.0”, produced by the JPDO EAED, 
dated 22 June 2007.
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Representative Subset of DoDAF 
Products

Source: “Enterprise Architecture V2.0”, produced by the JPDO EAED, 
dated 22 June 2007.
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Enterprise Segment Activity Inventory (ESAI)

Source: “Enterprise Architecture V2.0”, produced by the JPDO EAED, 
dated 22 June 2007.
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Enterprise Segment Activity Inventory – Air 
Navigation Support (ESAI)

Source: “Enterprise Architecture V2.0”, 
produced by the JPDO EAED, 
dated 22 June 2007.
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Air Navigation Support FEA RM 
Alignment

Source: “Enterprise Architecture V2.0”, produced by the JPDO EAED, 
dated 22 June 2007.
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Air Navigation Support Activity Model (OV-5)

Source: “Enterprise Architecture V2.0”, produced by the JPDO EAED, 
dated 22 June 2007.
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Use of Operational Activity to Stakeholder 
Investment Traceability Matrix (SV-5 Hybrid)

Source: “Enterprise Architecture V2.0”, produced by the JPDO EAED, 
dated 22 June 2007.



Use of the OMB Federal 
Transition Framework (FTF) in 

Support of the NextGen EA
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FTF As Alignment Mechanism

Source: “Joint Planning and Development Office – Program Management Plan V1.0 for the
Enterprise Architecture and Engineering Division”, produced by the JPDO EAED, 
dated 22 June 2007.
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Benefits of Use of FTF in Support of 
NextGen EA Effort

• Increased partner EA agency alignment with NextGen EA
• Increased sharing and reuse of common, cross-agency business 

processes, service components, and technology standards
• Increased agency collaboration 

Additionally, partner agencies can use the FTF as follows:

• Obtain consistent, complete, and detailed information about 
NextGen ATS more quickly to inform EA and capital planning 
efforts 

• Make more informed decisions about investments 
• Improve the effectiveness (i.e., performance) and efficiency (i.e., 

cost and schedule) of investments. 

Source: “Joint Planning and Development Office – Program Management Plan V1.0 for the
Enterprise Architecture and Engineering Division”, produced by the JPDO EAED, 
dated 22 June 2007.
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Usage of FTF in Support of NextGen EA 

Source: “Joint Planning and Development Office – Program Management Plan V1.0 for the
Enterprise Architecture and Engineering Division”, produced by the JPDO EAED, 
dated 22 June 2007.
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Usage of FTF in Support of NextGen EA (Cont’d)

Source: “Joint Planning and Development Office – Program Management Plan V1.0 for the
Enterprise Architecture and Engineering Division”, produced by the JPDO EAED, 
dated 22 June 2007.



Lessons Learned
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Before All Else, Articulate the Goals, 
Objectives and Purposes of the EA and 

Communicate to All Stakeholders

3 4 5 6

1
Know why you 

are building 
the architecture

Decide how
you want to
display the
information

Build the models 
you need to
display the 

information, and
analyze them

Make recommendations 
and decisions

2
Decide what
information
you need to 

include

Decide on  the
architecture

scope

3 4 5 6

1
Know why you 

are building 
the architecture

Decide how
you want to
display the
information

Build the models 
you need to
display the 

information, and
analyze them

Make recommendations 
and decisions

2
Decide what
information
you need to 

include

Decide on  the
architecture

scope

Clearly and explicitly articulate and communicate the purpose of the EA!

Identify and clearly articulate the goals, objectives and purpose of the EA 
Articulate what issues need to be analyzed
Specifically identify who needs the analysis 
What decisions need to made based on the analysis
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Articulated and Effective Governance is 
the Foundation of the EA Effort

• Governance
– Defines how decisions are made, who has the authority and 

who is accountable
– Determines or exerts guiding influence over program policy, 

principles, architecture, strategy, and investment and 
prioritization 

– Determines process by which stakeholders articulate their 
interests and their input is absorbed

• Governance Framework
– The plan and processes that describe the authority structures, 

roles, and responsibilities that must be implemented to 
effectively govern

An EA Program without articulated, effective governance places 
the entire EA program at significant risk
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Development and Use of a 
Communication Strategy

• A “How to Engage” or “Rules of Engagement” 
Guide developed for use by external stakeholders 
for aligning their enterprise life cycle processes 
and EA related activities. This guidance would be 
a communication vehicle that would articulate:

– The enterprise life cycle and schedule of the JPDO 
as it relates to the development and release of the 
EA, budget and R&D guidance.

– The pertinent roles, bodies and associated 
governance structures that stakeholders will need 
to be cognizant of and interact with on an on-going 
basis.
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Additional Lessons Learned

• A substantive, explicitly articulated and meaningful 
Operational Concept Graphic (OV-1) is critical 

• Issue of Utility – the importance of the Overview and 
Summary (AV-1)
– Significant challenge faced by architects is the issue of 

utility of the EA
• Identifying the communities who need the EA
• Ensuring the info is in the proper form to be of use

• Federation DMZ
– Need flexibility to manage multiple practices and levels 

of maturity i.e., need a DMZ
• Relating the EA to decision making

– Coordinating Federal and Industry Business Case 
Practices

• Closing the Design
– Issue of how to cope with long planning horizon i.e., 

target = 2025…



Summary
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Summary

• NextGen is complex system with many public and 
private stakeholders that must smoothly, promptly, 
and capably integrate with the changes in the global 
air transportation system.

• EA is the foundation and means for articulating the 
vision and successfully integrating the activities of 
these diverse stakeholders in achieving NextGen

This is the copyright work of the MITRE Corporation and was produced for the US Government under Contract Number DTDA01-01-C-00001 and is subject to Federal Aviation Administration Acquisition 
Management System Clause 3.5-13, Rights in Data General, Alt. III and Alt. IV (Oct., 1996).



Questions



Backup
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An Enterprise Level Focus on 
NextGen

• Transformation of the Nation’s Air Transportation 
System requires:
– New policies to create the right relationships and 

behaviors, 
– Modernization of infrastructure to reduce cost and set the 

stage for a new level of performance, and 
– R&D to create new functionality and capability that takes 

advantage of a modernized infrastructure
– Engagement of multiple entities both public and private

Enterprise Architecture provides the holistic 
structure to manage the transformation of the 

National Air Transportation System

Source:  Briefing titled “The Next Generation Air Transportation System –
EAED Products Status” by Dr. Edgar Waggoner, dated 16 May 2007.
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How will we use Enterprise 
Architecture?

• Enterprise Architecture as a documentation method provides a modeling 
framework for the enterprise

• Enterprise Architecture enables effective management of NGATS planning 
and development by:

– Supporting change management at the various levels
– Identifying integrated decisions leading to requirements, agency 

commitments, and ultimately to synchronized investments to deliver the 
NGATS

– Tracing key dependencies between capabilities, policies, operations, 
organizations, systems, and technologies

Documentation of 
the Current 
Enterprise 

Architecture- “as is”

Documentation of 
the Future 
Enterprise 

Architecture - “to 
be”

Transformation Plan
(Integrated Work Plan)

Source:  Briefing titled “The Next Generation Air Transportation System –
EAED Products Status” by Dr. Edgar Waggoner, dated 16 May 2007.
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Use of OMB FEA Reference Models in 
Support of NextGen EA

defines

DRM

Air Transportation Mission

Executive Branch

Processes Information Systems Services

PRM

enabled by

informs and categorizes

implemented intomeasured results

satisfies

business
measurement

input
service

measurement
input

design
measurement
input

vocabulary
for

that satisfies the mission

Services to Citizens

Mission/Cross-Mission
Level

Physical &
Operational
Reality
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f S
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ht

TRM

Next Generation Air Transportation System

covers

BRM
Enterprise Level

SRM

This is the copyright work of the MITRE Corporation and was produced for the US Government under Contract Number DTDA01-01-C-00001 and is subject to Federal Aviation Administration Acquisition Management 
System Clause 3.5-13, Rights in Data General, Alt. III and Alt. IV (Oct., 1996).
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