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19 NAS INFORMATION  ARCHITECTURE  AND SERVICES FOR COLLABORATION  
AND INFORMATION  SHARING

The NAS information services offer a new collab-
orative capability for information sharing be-
tween FAA and NAS users and througout the
FAA. Information sharing will be improved
across all domains and with other organizations
that need this information. Generating,
processing, and distributing information is an
integral part of the NAS. As emphasized in the
Air Traffic Services (ATS) concept of operations
(CONOPS), information exchange is essential to
safe and efficient NAS operations. 

The collaboration envisioned for the future is a
complex process that is being jointly explored by
the FAA and the user community. Collaboration
and information-sharing services will evolve as
experience is gained. Information exchange be-
gins with data exchange as it now exists and then
evolves to the collaborative process, as illustrated
in Figure 19-1. The goal of an evolutionary ap-
proach is to begin collaboration as early as possi-
ble. 

In the collaborative decisionmaking process, us-
ers make decisions associated with their opera-
tions (e.g., the priority of a particular flight leav-
ing a location). Service providers make decisions
associated with NAS resources (e.g., airspace and
airport capacity during adverse weather condi-
tions).

The NAS information services are based on co
sistent information exchange among NAS sy
tems. These services, for the most part, are a
sult of system interoperability that is transpare
to collaboration users and is provided throug
consistent interfaces developed for each syste
To achieve interoperability, coordinated interface
for data exchange among FAA and NAS user sy
tems must be established during systems devel
ment.

Currently, NAS information is managed primaril
within individual systems. Overall, this create
many inconsistent and inefficient local informa
tion management operations that are based 
widely varying standards, definitions, and da
structures. The future NAS information system
will make interoperability easier to achieve an
more cost-effective. As the NAS grows mor
complex, system interoperability will become 
necessity. Data standardization will support im
plementation of a common, flexible system wit
consistent interfaces between systems and wh
offers more options for the aviation community t
share data with and retrieve data from the NAS

19.1 Information Services Evolution

The NAS information services will be allocated
tailored, and integrated at three levels: 

Figure 19-1. Evolution of Collaboration and Information Exchange
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• Data standardization and interoperability
across applications

• The local or facility levels

• The NAS-wide level.

Each of these will manage and maintain appropri-
ate information for internal use and exchange
with other users. Figure 19-2 shows the four ma-
jor information end-user groups: 

• FAA service providers

• Flight planners

• Aircrews

• Aviation auxiliary or indirect users. 

A goal of NAS information services (in support of
the CONOPS) is to share information seamlessly
across these organizational boundaries; this re-
quires data standardization.

Data Standardization and Interoperability

Data standardization will address how data are
exchanged between multiple applications. For ex-
ample, it will ensure compatibility between Cen-
ter TRACON Automation System/Traffic Man-
agement Advisor (CTAS/TMA) applications and

conflict probe (CP) applications within an e
route center.

Data standards in existing systems are frequen
inconsistent—sources for the same data may va
and formats may be incompatible. Interoperabili
requires translating data whenever information
transferred from one system to another. 

Local- or Facility-Level Information Exchange

Local information systems will interoperate
through consistently defined information ex
change. As local legacy systems are replaced
new systems developed and deployed, comm
cial data base management systems will be u
where applicable, and information models for a
systems will be based on managed data standa

Information exchange at the local or facility leve
will be the backbone of information exchange 
the national level and with NAS users. Specif
data categories—such as local weather data, ad
tation data, dynamic and static resource da
flight and demand data, performance data a
traffic management demand/capacity data—w
be stored within the local information systems 
required. The data will be updated and ma

Figure 19-2. Seamless Information Flow in the NAS
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available to NAS service providers and users as
required. 

NAS-Level Common Information Exchange

NAS-level common information systems ex-
change information across NAS facilities and
among NAS service providers and NAS users.
These interoperating systems require consistently
defined information exchange. As these systems
are replaced or new systems are developed, com-
mercial data base management systems will be
used where applicable, and information models
for all systems will be based on managed data
standards. 

The standards will involve determining where
data come from, who uses the data, how the data
are defined, how the data are transformed, and
who owns the data. The answers to these ques-
tions will help determine the data standards for
specific items, such as the flight object (defined
as flight plan information and other information,
such as preferred runway and taxiway). It will in-
clude International Civil Aviation Organization
(ICAO) flight-plan-compatible data and will be
available to all authorized users, as defined during
development of each system.

In some cases, such as for the aggregation and in-
tegration of airspace and airway adaptation data,

no single authoritative NAS-level information
system exists. Systems for such information s
vices will be developed as NAS-wide resources

The local and NAS-level common information
exchange will evolve as depicted in Figure 19-
These increments comprise a four-step evolutio
The first step describes current information se
vices. The second step establishes data stand
(including definitions, sources, and formats) fo
achieving efficient interoperability among legac
systems (near-term view). The structured data c
then be stored in external storage media, wh
the data will be directly accessible by external a
plications (mid-term view—Step 3). The targe
view (Step 4) represents the best in system 
teroperability in which information is easily and
unambiguously exchanged as required. As 
evolves, it will provide information to both user
and service providers, taking into account nece
sary security precautions. 

NAS Information Architecture

The exchange of information across the NAS e
visioned by the CONOPS will be based on a
cepted industrywide information architectur
principles.

Figure 19-3. Evolution From Existing Information Systems to Future Systems
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NAS Information Architecture Goals

The development of the information exchange in
the NAS is based on meeting the following four
goals:

• Data Quality and Access: Supporting the in-
formation needs of the many NAS users and
service providers with timely, accurate, and
complete information via system-to-system,
human-to-system, and human-to-human in-
formation access

• Interoperability: Providing for data exchange,
cooperation, and collaboration using data
commonly defined by numerous NAS organi-
zations, systems, and users

• Cost-Effectiveness: Delivering information in
a cost-effective manner and emphasizing in-
formation reuse

• Responsiveness, Flexibility, and Scaleability:
Responding to new functional needs quickly
and efficiently. 

Local- and NAS-level common information ex-
change systems will provide information services
to foster convenient, widespread, standards-based
information exchange supporting both collabora-
tive and better-informed decisionmaking by NAS
users and service providers. These systems will
manage all types of NAS data, with emphasis on
the core types of operational data (i.e., flight, sur-
veillance (positions), NAS resources, and weather
data). Both static (i.e., descriptive) and dynamic
(i.e., NAS status) data will be managed, and oper-
ational data will be used for real-time safety and
traffic flow decisionmaking, as well as for pre-
and post-event analysis to improve operational
performance.

To support data exchange as envisioned, local-
and NAS-level information systems will be im-
plemented using a variety of information technol-
ogies and tools, including information standards,
services, and processes. More importantly, new
information management processes will be put in
place to achieve coordination across organiza-
tions, domains, and systems. 

The information exchange will be service-ori-
ented. To be successful, it requires systems that
cannot be specified and acquired as a traditional
application system. It is a set of information ser-

vices distributed across the NAS and coordinate
through a hierarchy of responsibility. This hiera
chy of data ownership will enhance operation
decisionmaking by providing access to consiste
timely, high-quality NAS information.

How NAS Information Services Are Used
NAS information services will be managed an
distributed across the NAS at three levels: NA
wide, locally, and at the system level. Figure 19
distinguishes the basic set of information servic
by each of the three levels. The issue of da
“ownership” is really one of distributed respons
bility. The FAA will need to assign new roles
(e.g., data administration and data base admin
tration) at the three levels, and NAS users will b
responsible for the aspects of information ma
agement that naturally fall within their area. Fo
instance, air carriers initiate flight schedules an
flight changes; the military manages special u
airspace (SUA); and international aviation is a
tive in oceanic airspace.

All three NAS user constituencies will structur
their information services consistent with FAA in
formation structures and services and vice ver
They will also have information management re
sponsibilities due to their collaboration on nume
ous airspace situations, from severe weather 
real time) to ground delays (in near real time) 
airspace design (archival/analytic) issues.

For domain-specific implementation information
refer to the domain sections (Section 21, E
Route, and Section 23, Terminal). Details of in
formation architecture not described in the d
main sections will be developed as part of the i
formation architecture process. 

Information services will evolve as software an
interfaces for new systems are developed or ex
ing systems are upgraded or replaced. This w
require a consistent set of standards and requ
ments that will apply to new software and opera
ing systems, networks, and interfaces. The evo
tion is described generically in the following
steps.

19.1.1 Information Services Architecture Evo-
lution—Step 1 (Current–2000)
During Step 1, the NAS-level common informa
tion exchange implementation is primarily con
strained within existing data management se
19-4 – INFORMATION  SERVICES JANUARY  1999
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vices and legacy automation systems. Organiza-
tional and technical research groundwork will de-
termine how to move from the way data are
currently defined and managed within systems to
a way that is compatible with coordinated sys-
tems, facilities, and NAS perspective. The initial
tasks include:

• Maintaining and augmenting NAS user-to-
system and system-to-system exchange of ex-
isting data

• Establishing new NAS-wide data manage-
ment roles and responsibilities

• Baselining existing information definitions
and requirements

• Developing data models to help guide the
evolution of the information systems.

In transitioning from current information and
transmission methods, data will continue to be
available in its current form. Some data will re-
main in its current form in the future (e.g., data
available over the Internet). Other data will be
added to the current transmission media, particu-
larly the Internet and data link.

19.1.2 Information Services Architecture Evo-
lution—Step 2 (2001–2004) 

A set of common, standardized information ser-
vices supported by the local and NAS-level com-
mon information systems will begin to evolve

during this step. Determining common data sta
dards and structures will enable establishment
a central data repository for NAS-user access
some local data. Since security systems and p
cedures will not be fully implemented, externa
NAS users will access data from data bases es
lished for that purpose, not directly from the ap
plications that generate the data.

The flight object, as described in the CONOP
significantly changes how flight data will be man
aged and shared in the future NAS (see Figu
19-5). First, as a replacement for today’s fligh
plan, the flight object is much more comprehe
sive in scope and encompasses new data suc
flight preferences. Second, the responsibility f
processing flight object data will be distributed t
different systems as a flight moves from prefligh
planning to in-flight operations to postflight ana
ysis. Third, all data in the flight object associate
with a flight will be made available NAS-wide
and shared with NAS users as appropriate.

Key activities in the information services evolu
tion during this time frame include:

• Developing requirements and standards f
flight object data

• Developing standards for internal interface
to the local information systems

• Developing standards for interfaces to exte
nal NAS users

Figure 19-4. Three Levels of NAS Information Services
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• Implementing data security policies for local
and NAS-level common information ex-
change

• Incorporating local information exchange ca-
pabilities into air route traffic control centers
(ARTCCs)

• Providing NAS user data, including real-time
SUA status and facility status

• Providing security for data access and
exchange, as appropriate and available.

19.1.3 Information Services Architecture Evo-
lution—Step 3 (2005–2008)

The set of common, standardized information ser-
vices supported by the local and NAS-level com-
mon information exchange will continue to
evolve during Step 3. 

Key activities in the information services evolu-
tion during this time frame include:

• Developing requirements and standards for
NAS resource (facility and airspace) status
data

• Beginning deployment of local information
system capabilities, tailored to support other
facilities

• Providing security for data access and ex-
change, as appropriate and available.

19.1.4 Information Services Architecture Evo-
lution—Step 4 (2009–2015) 

A set of common, standardized information se
vices supported by the local- and national-lev
information services will continue to evolve. Al
features—which are currently envisioned fo
NAS-level common information exchange tha
supports seamless data exchange within the N
and with external users—will emerge in this tim
frame. Additional features will be developed a
experience with the evolving NAS-level informa
tion services accumulates and as technology a
user requirements evolve.

Key activities in the information services evolu
tion during this time frame include:

• Completing and maintaining requirement
and standards for all shared NAS data

• Beginning distribution of flight data to NAS
users via the NAS-wide information network

• Making flight object data available NAS-
wide

• Providing standardized, common data se
vices support for NAS applications

• Providing NAS users access to all authorize
NAS data

• Providing security for data access an
exchange, as appropriate and available.

Figure 19-5. High-Level View of the Flight Object
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19.2 Summary of Capabilities

The modernized information systems will distrib-
ute timely, accurate, and consistent information in
electronic format across the NAS, resulting in im-
proved services to users, more efficient use of
NAS resources, better flight planning, and more
cost-effective systems development and acquisi-
tion. The information systems will provide users
and service providers with a common view of the
NAS for collaborative decisionmaking. Common,
standards-based data services will provide data
collection, validation, processing, storage, and
distribution of data to and from data sources that
are both internal (e.g., traffic flow management)
and external (e.g., the National Weather Service
(NWS), airlines, DOD, and international traffic
flow managers) to the FAA. Figure 19-6, illus-
trates collaboration based on the Free Flight con-
cept.

Data will be dynamically updated as situations
change. Data types will include: 

• Flight Data: Such as the filed flight profile
and all amendments, first movement of the
aircraft, wheels-off time, in-flight position
data, touchdown time, gate or parking assign-
ment, and engine shutdown. The current
flight plan will be expanded to become the
flight object and will include the added infor-

mation about the flight. The information will
be standardized to be consistent with ICA
standards. The user is one of the main sour
of this type of data.

• Resource Data: Include static resource data
such as NAS boundaries, configurations, ru
ways, and SUAs; and dynamic resource da
such as airport and airspace capacity co
straints, current configuration of runways
system infrastructure status, schedule of SU
activity, and schedule of maintenance activit
The FAA is one of the main sources of th
type of data.

• Enhanced Weather Data: Include current and
forecast weather, hazardous weather alerts 
windshear events (microbursts and gu
fronts) and other hazards such as icing, turb
lence, etc.

• Traffic Management Data: Include current
and anticipated demand/capacity imbalanc
and planned strategies for managing them.

• NAS Performance Measurement Data: Pro-
vide information on NAS performance in a
meaningful and readily accessible format fo
better planning.

• Geographic Data: Include terrain maps, ob-
struction locations, airspace boundaries, etc

Figure 19-6. Collaborative Decisionmaking in the Future NAS and Electronic Data Exchange for
Collaboration
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• Surveillance Data: Include aircraft-position
time and coordinates reports, velocity, and in-
tent information.

The NAS is increasingly dependent on greater in-
formation exchange for better and shared plan-
ning and decisionmaking. The NAS-wide infor-
mation network will provide NAS users and ser-
vice providers with consistent, accurate, timely
data to allow for future collaboration. 

19.3 Human Factors

The new automation architecture and informa-
tion-sharing processes will reduce human errors
and improve throughput, workload, system confi-
dence, and situational awareness. Human factors
goals for this architecture are to:

• Reduce the potential for a human error (e.g.,
input error, or anomaly in one part of the sys-
tem to adversely affect the performance of an-
other part or person)

• Base the conceptualization, design, and de-
velopment of the information interface with
the user on the functions people perform and
how and when they will be performed

• Define the information architecture in terms
that include the user’s task-related informa-
tion requirements and the human component
of relevant organizational modeling

• Determine the acceptance criteria for the data
structure and standardization using factors
that include human performance measures
(e.g., for the end-product’s utility and usabil-
ity)

• Devise information architecture suitability
and effectiveness measures that relate to oper-
ators’ and maintainers’ time- and event-de-
rived tasks

• Optimize information architecture and imple-
mentation to clarify boundaries and proce-
dures for controller and flight crew roles and
responsibilities in collaborative operations
and interactions

• Develop information architectures that pro-
mote the capability for air and ground dis-
plays to enhance common situational aware-
ness among various users.

19.4 Information Security

All information service providers are responsib
for information exchange security. This include
access privileges, data integrity and availabilit
and data sensitivity. Security will become a mo
complicated issue as the local and NAS-lev
common information systems evolve and as mo
information is shared among the FAA and NA
users. Protecting the integrity and privacy of FA
and NAS-user provided information will be criti-
cal to information exchange effectiveness. For e
ample, users must have confidence in the d
they access and confidence that sensitive or p
prietary data they provide will be protected. Ne
security systems and procedures will be impl
mented. See Section 9, Information Security, fo
more detailed discussion.

19.5 Transition

The transition timeline for implementation o
NAS information services is discussed next. Th
collaboration and information-sharing transitio
timeline is shown in Figure 19-7. 

Information-sharing capabilities will be imple-
mented during the following time frames:

• Near term: Local information services will in-
clude information directory/repository, deci
sion support/data alerts, data management, 
curity, system interface/information sharing
and data archive. Evolutionary steps will be:

– Provide internal FAA facility information

– Provide flight data to NAS users (includin
DOD) external to the FAA facility 

– Provide data access (search and query a
publish and subscribe) capability to NAS
users (including DOD) external to the FAA
facility

– Develop coordinated interfaces among le
acy systems and for new and reengineer
systems

– Develop NAS information services, in
cluding data administration, data model
standards, protocols, and common da
definitions

• Mid term: Expand information-sharing capa
bility to address other specific information
sharing requirements 
19-8 – INFORMATION  SERVICES JANUARY  1999
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– Provide demand data, such as flight infor-
mation (flight object) and flight schedule
information

– Provide capacity data, such as radar sum-
maries, airport status, and airspace capac-
ity/status

– Provide notices to airmen (NOTAMs) and
weather data, such as hazardous weather
warnings

– Implement NAS information services,
which includes standards, protocols, and
common data definitions

• Far term: Provide information sharing for the
NAS operational concept

– Manage overall NAS information

– Plan and coordinate local and NAS-level
common system infrastructure, which in-
cludes:

—NAS data administration services

—NAS information technology services

—NAS data modeling services

– Maintain NAS information services, which
includes responding to changes in stan-
dards, protocols, and common data defini-
tions as requirements evolve.

19.6 Costs

Most of the FAA costs for NAS collaboration an
information sharing are covered in the interoper
blity costs for each NAS system. Other costs a
shown in Figure 19-8. They include:

• Information modeling and standards develo
ment

• Standards management, validation, and co
formance testing

• NAS-wide engineering knowledge repositor
development, implementation, and operatio
and maintenance

• Specific NAS-wide data bases such as a ce
tral adaptation data system.

19.7 Watch Items

• Identify priorities for delivery of collabora-
tion information with users

• Establish policies for collaboration and infor
mation sharing. These policies are for:

– Authorizing access to specific classes a
types of data for FAA and NAS users

– Allocating integration and interoperability
responsibility among system developer
including clear guidance for commercially
available versus developmental tradeoffs

– Accommodating ad hoc legacy systems f
system interoperability and information

Figure 19-7. Collaboration and Information-Sharing Transition 
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exchange (e.g., operational data manage-
ment system (ODMS), Systems Atlanta In-
formation Display System (SAIDS), spe-
cial use airspace management system
(SAMS), etc.). These systems are currently

used within the NAS to meet operationa
needs, but no requirements exist to acce
the data, or transition these needed capab
ities into developmental systems.

Figure 19-8. Estimated Collaboration and Information-Sharing Costs

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

R,E&D
F&E

Pending JRC Approval1998 Constant Dollars
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