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In early 1992, Airway Facilities (AF) initiated a structural approach to strategic planning.  Driving AF to reevaluate the way it operated were changes in aviation technology and in the national and international political, social, and economic environment.



Later in 1992, the first Airway Facilities Strategic Plan was produced, approved, and distributed. Based on a number of assumptions about the future, the primary strategic issue identified the need for a description of the services that will be provided in the vision year 2010. 



A series of strategies was developed to fill the gaps between today and the 2010 vision. Organizations were assigned action plans, and they were supported by teams to implement the strategies. One of the paramount actions was to begin defining an operational concept for Operations Control Centers (OCCs). A team was formed to develop this concept, with members from AF organizations representing a diverse cross section of interests, both field and headquarters. 



The initial AF Concept of Operations for the Future was published in October 1993 and approved by the AF Executive Board. The Airway Facilities Strategic Plan, 1994 Edition followed. The AF Concept of Operations for the Future, 1994 Edition, as presented here, represents a natural progression in the documentation process and enhancements to and refinements of the original 1993 Concept of Operations for the Future. This current document is the work of many people, and special thanks goes to them for their dedicated efforts.



Please direct all questions and comments to: 



Federal Aviation Administration

800 Independence Avenue, SW

Washington, DC  20591

Attention:  Mickey Heflin

AOP-200



�EXECUTIVE SUMMARY
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NAS Infrastructure Management (NIM), including the  management of services provided by NAS systems, subsystems, and equipment, is the operations business of AF. Performance Based Management (PBM) is the AF operating philosophy. Development, management, marketing, and delivery of NAS-related information is the common denominator in all services provided by the NIM environment.







MEETING THE CHALLENGES OF THE 21st CENTURY
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Like all large organizations today, Airway Facilities (AF) is facing rapid and complex changes in our operating environment.  Customers and stakeholders are requiring better service with fewer resources. In meeting this need, AF operations, driven by technical, political, social, and economic complexity associated with global and domestic environments, must evolve to a new AF concept of operations. The importance of AF-provided information in meeting the objectives of the future air traffic management system is emphasized in this concept .





LOOKING AHEAD FROM THE Airway Facilities Concept of 

Operations for the Future, 1993 Edition
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The Airway Facilities Concept of Operations for the Future, 1993 Edition "set forth a concept of operations for AF operations and maintenance support for the National Airspace System (NAS) for the future." This version recommended a 3-tier architecture with 1 National Operations Control Center (NOCC) and 4-10 area Operational Control Centers (OCCs) networked by an integrated information infrastructure. Work Centers (WCs), the third element, would continue to perform on-site operation and maintenance for problems that cannot be addressed by the other tiers. In August 1993, the AF Executive Board accepted this recommendation.



The intent of  the Airway Facilities Concept of Operations for the Future, 1994 Edition, is to define the next level of conceptual detail to support transition planning for implementation of the concept and the development of automation and information support systems and prototypes.





PLANNING FOR THE FUTURE
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The primary business of AF Operations will be NAS infrastructure management (NIM) and the delivery of NAS information. The entire concept of operations builds upon the technical expertise and dedication of the AF workforce. Based upon this solid foundation, the concept embodies a strong customer orientation with an emphasis on cost effectiveness. The interactions of the NOCC, OCC, and WC with customers, NAS service suppliers (e.g., Telcos) , and the NAS infrastructure (equipment, facilities, and systems) will be supported by a new NIM Information Highway. Collectively, these elements are referred to as the NIM environment and are depicted in Figure S-1.



The Operating Philosophy



The operating philosophy for the year 2010 is based upon Performance Based Management (PBM). PBM is defined as managing the NAS infrastructure so that required services are provided to customers based on established performance standards, customer expectations, and business objectives. This philosophy applied to NIM is depicted in Figure S-2.



From the customer's view point, AF delivers information about NAS elements, systems, and services. From the business management view point, AF assures that this information is provided according to service performance agreements with customers defined by performance metrics. This customer orientation represents a change from the way AF is currently conducting business.
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Figure S-1  AF Operations: The NIM Environment



Performance Based Operations and Maintenance (PBO&M) applies performance metrics to the operations and maintenance of FAA maintained facilities and equipment. It embraces the concept that no single method is sufficient for maintaining the various NAS equipment at all locations. Individuals will be empowered to select and apply the optimal approach to maintenance based upon site-specific factors.



The NIM model consists of four major end-to-end services: (1) En Route, (2) Terminal, (3) Flight Advisory, and (4) Other Information Services. Management of these services will require different views of the same NAS data and information. This multi-view capability of the same information will empower the NOCC, OCC, and WC, using the NIM Information Highway, to make decisions to meet customer service needs.



NIM Information Highway



The NIM Information Highway will provide relevant, accurate, and timely NIM  information, delivered upon request to all elements of the NIM environment. Services provided to AF customers in the year 2010 will be based on the management and delivery of information about the NAS infrastructure.  The NIM Highway will be the fundamental way that these services are provided.



Conceptually, the NIM Information Highway constitutes an information transformation process whereby data is created or collected, analyzed, subsequently transformed into information and knowledge, and delivered upon request to customers for use in problem anticipation, identification, decision-making, and resolution before service quality is affected.  



	Transition Guidelines



Transition planning is required to identify the various staff, support systems and process changes necessary to implement the concept of operations.  Consolidated maintenance control centers (MCCs) and prototype OCCs represent the first transition steps. The transition to the concept of operations will be evolutionary and not revolutionary.  Operational transition is interdependent with realignment and culture change and their integration is key to achieving the new concept.
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Figure S-2   Customer and Business Management Viewpoint of the NIM Model





NIMS, the technological vehicle supporting the concept, must be developed in a manner that supports the evolutionary implementation approach. The challenge will be to tailor the current FAA acquisition policy to satisfy managed evolutionary implementation while integrating system development with operational and cultural transitions.
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	This document follows the efforts of the Airway Facilities Concept of Operations for the Future, 1993 Edition. Some of the items from the 1993 Edition have been repeated for continuity, clarity, and emphasis.



	Items from the following documents were also integrated into this effort:  AF Strategic Plan, AF NAS Infrastructure Management System (NIMS) Business Plan, and Government Performance and Results Act (GRPA) Reports.



�1. INTRODUCTION/BACKGROUND
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AF's continued success as an organization depends on the willingness and ability to transition from "business as usual" to "anticipation of customer service needs." This anticipation includes the planning for innovative ways to provide these services with improved quality and lower cost within the National Airspace System and global environment.





BACKGROUND
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Airway Facilities (AF) undertook a major strategic planning effort beginning in June, 1991. Future plans, strategies, and actions resulting from the strategic planning process conducted by the AF Executive Board and captured in The Airway Facilities Strategic Plan, 1993 Edition, provided the basis for developing an AF operations concept through the year 2010.



The Airway Facilities Concept of Operations for the Future, 1993 Edition "set forth a concept of operations for Airway Facilities (AF) operations and maintenance support for the National Airspace System (NAS) for the future." The concept responds to anticipated changes in the NAS environment by encompassing:



Q	A strong customer orientation to ensure that AF is doing the right things, in a timely manner, to meet end-to-end customer service delivery needs,



Q	A flexible, integrated information infrastructure to support problem anticipation, identification, decision-making, and resolution before service quality is affected, 



Q	Partnerships with organizations, both within and external to the Federal Aviation Administration (FAA), to promote customer and stakeholder inclusion in setting strategic and tactical directions,  



Q	Consolidation of expertise, as supported by the nature of the new NAS systems, to exploit the full potential of emerging technologies to work "smarter" in meeting customer needs with fewer resources, and



Q	An emphasis on cost-effectiveness through a more businesslike approach relating to costs, measures performance, and focused resources.  



	AF proposed implementing the concept of operations for the future through a "3-tier architecture with 1 National Operations Control Center (NOCC) and 4 to 10 area Operations Control Centers (OCCs) networked together through an integrated information infrastructure responsible for the command and control of the NAS infrastructure." Work Centers (WCs), as the third element, would continue to perform on-site maintenance and respond to problems that cannot be addressed by the other tiers. This architecture would support integrated, command and control of NAS operations and maintenance. In August, 1993 the AF Executive Board accepted this recommendation.  



Although the original concept included many of the desired attributes for future operations, additional detail is required to support implementation and transition planning.  Therefore, the AF Executive Board, through The Airway Facilities Strategic Plan, 1994 Edition, directed AF's NAS Operations Directorate to: 



1.	Initiate activities to define the next level of conceptual detail relating to command and control responsibilities, organizational roles and accountabilities, and customer interactions and interfaces; 



2.	Establish a system architecture for the concept; and 



3.	Initiate NOCC and OCC prototyping activities. 



The first action was addressed by developing a 1994 edition of the the Airway Facilities Concept of Operations for the Future.  The 1994 Edition will evolve over time, just as the FAA and AF strategic visions which it supports. The concept must be considered as today's snapshot of what the future might be like. It will change as new opportunities present themselves, as prototyping and research reveal both capabilities and limitations of possible technologies and processes, and as customer/stakeholder needs change or clarify. 



The system architecture and prototyping actions are being addressed by other NAS Operations Directorate (AOP) initiatives with input from this concept of operations initiative, as appropriate.     

    

PURPOSE
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The purpose of this document is to ensure that all members of the AF operations community, customers, suppliers, and "stakeholders" share a common vision of the future and work toward the same goals and objectives, which are:



Q An improved, integrated, and consistent view of AF operations in the year 2010 for use in overall planning efforts, including near-term maintenance control center (MCC) transition and regional realignment planning, and



Q An initial framework to guide in the development of future operational/user requirements, business plans, system plan, top-level information system architecture, and prototypes.



SCOPE
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The following is a concept document that concentrates on Airway Facilities Operations only. It is not a concept document for all of Airway Facilities. AF Operations includes the people and processes necessary to manage the NAS infrastructure and the end-to-end services it provides on a daily basis. Issues facing the FAA as it progresses to this future concept are also addressed as applicable.



The concept is presented within the framework established by the 1994 FAA Strategic Plan, which incorporates Air Traffic's 2010 vision (as duplicated in its entirety in Appendix C of this document), the 1994 AF Strategic Plan  and the AF Executive Board's approved "3-tier architecture." This document is intended to stand alone from the original concept of operations document in presenting the overall Operations concept for the future. It does assume that the reader has some familiarity with existing AF Operations.





 DEVELOPMENT APPROACH
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Concurrent with the January 1994 Headquarters AF realignment, AF's NAS Operations Directorate (AOP), Operations Concept, Planning, & Performance Division  (AOP-200) assumed responsibility for AF's Operations concept. AOP-200 established an AF Operations Management Team to refine and expand the original concept to meet the purpose and objectives above. This team included multidisciplinary Regional representatives from throughout AF and customer, "stakeholder," supplier, and internal AF support representatives (such as from Air Traffic, Professional Airway System Specialists (PASS), AF Operational Support Directorate, and the AF Requirements and Life-Cycle Management Directorate). Several team representatives also participated in AF's national cultural and organizational realignment teams.



In preparing this document, the team used the AF Strategic Planning Process Model to generate information addressing identified issues, gaps, and strategies. A smaller "core" team reconciled inconsistencies, provided clarification where gaps existed, and structured material for inclusion in this document. 

  



RATIONALE FOR CHANGE

� EMBED Word.Picture.6  ���



Primary motivators for significant change and a forward-looking approach to AF Operations are the complexity of the evolving global and domestic environments in technical, political, social, and economic terms. Customers and stakeholders require better services with fewer resources. Various studies, initiatives, Executive Orders, the National Performance Review (NPR), and the Airline Commission have recommended major changes for the FAA.



A new AF concept of operations is essential to meet the challenge of the 21st century.  It supports achieving AF-related goals and objectives established by the FAA in strategic issue areas such as system safety and capacity; the 21st century aviation system; international leadership; and, as an organization, becoming more productive and businesslike. This concept emphasizes the importance of AF-provided information in meeting the objectives of the future air traffic management system.  



External Drivers of Change



		  External drivers of AF's concept of operations for the future include:  (1) AF's customers and their demands for new, or improved services, and (2) the changing global and national environment in which AF provides these services. These external drivers do not alter AF's fundamental mission of providing public service to the nation by ensuring the safe and efficient operation of the NAS. This will remain the focal point of any concept of operations. Select external drivers include:



Q	A growing volume of demand for NAS services and customer expectations for service improvements and new services;



Q	Advances in aviation-related technology with an emphasis on increased reliability and intelligence of electronic systems; a growing emphasis on international standards for information exchange and system management; embedded software within new systems; and an increased emphasis on commercial-off-the-shelf (COTS) and non-developmental item (NDI) acquisitions;



Q	A constrained economic environment; and



Q	International trends such as satellite-based communications and navigation technology and an increasing need for FAA and AF services in foreign countries.



Internal Drivers of Change



	 In 1994 AF's Executive Board, supported by major stakeholders, took a hard, mission-oriented look at internal AF operations. The 1994 AF Strategic Plan identifies five internal areas where "work was needed" to enhance AF's efficiency and effectiveness. They are:



1.	Improving lines of communications, information systems, and clear points of contact;



2.	Saving resources to meet NPR initiatives;



3.	Aggregating complete costs of doing business;



4.	Changing the culture to be in line with structural and functional modifications; and



5.	Becoming more proactive and influential by providing a stronger voice in the acquisition process, in consortiums, and in marketing the AF organization.



Current Operations Support Approach



	AF's Maintenance Automation 2000 Maintenance Control Center (MCC) operations concept focuses on centralizing the management of maintenance operations for facilities at the sector level. These decentralized sectors currently operate and maintain equipment and facilities within their domain of responsibility based on local requirements and priorities. The MCC uses the Remote Maintenance Monitoring System (RMMS) and other automation tools in a limited capacity to assess equipment performance, obtain real-time facility status information, perform remote facility certifications, and dispatch personnel as needed to accomplish facility/service restoration.

     



Future Operations Changes



AF's continued success as an organization depends on its willingness and ability to transition from "business as usual" to "anticipation of customer service needs." AF must plan for innovative ways to provide these services with improved quality and lower cost within the changing NAS and global environment. 



Internal and external drivers necessitate that AF align its current operations practices with emerging industry trends. Specifically, AF must focus on: 



Q	Management of end-to-end service delivery, rather than equipment/facility maintenance,



Q	Area and national priorities, rather than local priorities, and

 

Q	Information and knowledge to manage NAS Operations from a global, not "stovepipe" perspective.  



Towards this end, the AF concept of operations for the future must build on lessons learned from  the existing facility/equipment-oriented operations approach. 



MAJOR ENHANCEMENTS SINCE 1993 AF CONCEPT OF 

OPERATIONS
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The AF Executive Board approval of and subsequent publication of the 1993 Airway Facilities Concept of Operations for the Future provided customers and stakeholders with their initial insight into AF's plans for answering the challenges of the 21st century.  In 1994, much work has been done in answering the AF Executive Board's request to provide the next level of conceptual detail relating to NOCC/OCC/WC command and control responsibilities, organizational roles and accountabilities, and customer interactions/interfaces.  In the process, various attributes and essential components of AF's concept of operations have been refined, modified, clarified and expanded upon, as appropriate.   

         

This document contains major enhancements and additions to the original operations concept as follows:



Q	Essential Elements of the AF Concept of Operations

The essential elements of AF's concept of operations for the future were more clearly defined and related to one another. They also are used to focus discussions throughout the document. An example of this activity is the adoption and explanation of Performance Based Management for NAS Infrastructure Management.



Q	Validation and Allocation of Functions and Roles And Responsibilities

The sample list of typical AF Operations functions has been refined, expanded, and allocated to NOCC/OCC/WC levels based on a structure that was derived for this  effort. This structure helped in the clarification of roles and responsibilities, and based on field input, the WC has been assigned responsibility previously assigned to the OCC in the original operations concept.



Q	AF Customers

A list of potential AF Operations customers has been identified and is detailed in 

Section 2.



Q	NAS Infrastructure Management (NIM)

The term "Command and Control" has been replaced by "NAS Infrastructure

Management" (NIM).



Q	Integrated Information Infrastructure

The enabling integrated information infrastructure and associated technology/tools for information management, decision-making, and dissemination has been renamed the NIM Information Highway. Additional conceptual definition has been provided.



Q	Information Requirements

A preliminary list of information requirements has been developed.



Q	Maintenance Philosophy

Reliability Centered Maintenance has been replaced by Performance Based Operations & Maintenance (PBO&M). PBO&M has been defined as equipment specific and based on customer needs, where Reliability Centered Maintenance is a subset. The relationship of PBO&M to the newly defined Performance Based Management concept is also outlined.  



Q	Transition Requirements And Strategies

Transition guidelines and strategies have been identified, including a prototyping strategy and approach.



Q	Services

Four major end-to-end services have been defined for 2010:  (1) En Route, (2)   Terminal, (3) Flight Advisory, and (4) Other Information Services. 



Q	Scenarios

New scenarios have been developed to illustrate key elements of the future concept including use of the NIM Information Highway.

�DOCUMENTATION TREE
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� TOC \f \n  �Much work has been performed in planning the future of the FAA. The Airway Facilities Concept of Operations for the Future, 1994 Edition, is positioned within these efforts as shown in Figure 1-1. The operational planning documentation tree starts at the National Transportation Policy and progresses through the FAA planning process and  the organizational planning level. The documentation tree is indicative of the previous efforts, those that are currently in progress (and in many instances in parallel), and those that are yet to occur.

�
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�Figure 1-1  The operational planning documentation tree 



ROAD MAP THROUGH THIS DOCUMENT
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This Airway Facilities Concept of Operations for the Future, 1994 Edition, is organized into four main sections as depicted in Figure 1-2: 
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Figure 1-2   Road map through this document



       

�2. CONCEPT OF OPERATIONS





� EMBED Word.Picture.6  ���

NAS Infrastructure Management (NIM), including the  management of services provided by NAS systems, subsystems, and equipment, is the operations business of AF. Performance Based Management (PBM) is the AF operating philosophy. Development, management, marketing, and delivery of NAS-related information is the common denominator in all services provided by the NIM environment.





SECTION ROAD MAP 
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Figure 2-1 	Road Map Detail: From Operations Concept Overview to 	the NIM Environment





OPERATIONS CONCEPT OVERVIEW
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This section contains refinements and enhancements to the Airway Facilities Concept of Operations For The Future, 1993 Edition, and supersedes that document. The text and diagrams that follow represent the best expectation of what may be in the future. However, some of the material may have to be rethought, as changes in technology and economics evolve. The mission, mandates, and operating principles on which this document is based have been updated and are summarized in Appendix D.



The Airway Facilities Concept of Operations for the Future, 1994 Edition, embraces a comprehensive framework for NAS Infrastructure Management (NIM). This framework seeks to ensure continuous improvement and cost efficiencies in delivering quality products and services needed by AF customers and stakeholders. The NIM environment that this framework must support is depicted in Figure 2.7.



The backbone of the AF operations concept centers on the management of information within the 3-tiered NOCC/OCC/WC architecture adopted in 1993 by the AF Executive Board. This information management approach will:



Q 	Enable the NOCC to manage the NAS infrastructure from a national perspective and coordinate and allocate NAS resources to provide services efficiently in response to customer needs and performance expectations,



Q	Enable the OCCs, in coordination with WCs, to direct and prioritize all O&M activities from a more localized NIM perspective, and



Q	Enable the WCs, staffed with specialists who have site and subsystem-level expertise, to provide customer service and on-site maintenance in response to problems that cannot be resolved at the NOCC/OCC levels.



	The NOCC, OCC, and WC elements within the NIM environment represent an integrated and cooperative management approach for the delivery of services to AF customers.  



Essential elements of the AF concept of operations framework provide a strong customer orientation built upon a foundation of technical expertise, dedication to excellence, and public trust. They include: 



Q	A Performance Based Management philosophy tied to established performance standards, customer expectations, and business objectives;



Q	A NAS infrastructure management approach that oversees the NAS equipment, systems, and subsystems and the end-to-end services that they collectively provide; and 



Q	A NIM Information Highway managing information such that relevant, sufficient, accurate, and timely information is provided to users connected to the highway.



Implementing the AF concept of operations of the future requires an alignment of the AF culture and all of the essential concept elements. Decision-making within the concept will also require a strong alliance among the NOCC, OCC, and WC elements and AF support functions and AF customers. Proactive and informed decision-making will be the primary focus of this alliance and will contribute to delivery of quality services to customers.





AF OPERATIONS PHILOSOPHY
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AF's greatest strength is the technical expertise of its workforce, its dedication to excellence, and the level of public trust enjoyed as a result.  



Starting with the people-oriented foundation and continuing to build from the bottom up, the AF Concept of Operations for the Future is predicated on a strong customer orientation with an emphasis on cost-effectiveness; a new NIM Information Highway; a NIM environment stressing decision-making alliances composed of AF elements and the AF customer base; a PBO&M approach that empowers workers with flexibility in maintaining NAS equipment and facilities; a NIM Performance Based Management operating philosophy approach for delivering services; and an AF operations business that will be based on NAS Infrastructure Management.



Figure 2-2 outlines the AF Concept of Operations elements which will enable the AF to respond proactively to the evolving needs of its customers.
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Figure 2-2    Essential AF concept of operations elements.



The remainder of this section will sequentially address these essential elements in more detail.



NIM (NAS Infrastructure Management)



As stated, NIM constitutes the Operations business of AFÑentailing the management and delivery of services provided by NAS infrastructure equipment, systems, and subsystems.  Development, management, marketing, and delivery of NAS-related information is the common denominator in all services provided by the NIM environment. The NIM model depicted in Figure 2-3a, provides a framework for describing the AF Operations business of managing the NAS infrastructure.  This model consists of three different levels of  NAS management, element, network/system, and service management, and the delivery of quality services to customers.
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Figure 2-3a   AF Operations NAS Infrastructure Management Model



The model, as viewed from the top two levels, depicts a need to manage in logical termsÑi.e., to meet and deliver service-level guarantees promised to customers, and to resolve customer problems associated with service delivery. From the bottom two levels, the model is physical in nature, focusing on element or facility failures, equipment configurations, and error rates. The management layers and their area of concern are:



Service Delivery -�Managing and administering AF operations such that quality end-to-end services are delivered to AF customers in a cost effective manner. This includes organizational structure, staffing, business processes, and procedures.

��Service Management -�Improving services and reducing associated costs from both an individual or component service perspective and a multiservice perspective. The sum of multiple services forms the end-to-end service delivered to AF customers. The major AF end-to-end operations services are en route, terminal, flight advisory, and other information services.

��System Management -�Ensuring performance across all NAS system and subsystem elements. This level also includes network management.

��Network Management -�Ensuring connectivity and performance across the network system elements.

��Element Management -�Monitoring and maintaining the individual elements, components, or facilities within the NAS. 

��

PBM (Performance Based Management)



The primary philosophy for operations in 2010 is PBM. PBM means managing the NAS infrastructure so that customers get what they need based on established performance standards, customer expectations, and business objectives. PBM entails a comprehensive framework for making decisions associated with managing systems from the perspective of the services that are delivered to customers. Quality assurance is a key element in delivering services.



As described in the NIM model, the business of AF Operations will be to manage the NAS infrastructure and end-to-end information services that it provides. NIM is end-to-end-driven and focuses on meeting customer expectations, as opposed to the element maintenance and technology focus of today. Applying the PBM philosophy to NIM means NAS information services must be managed and delivered based on performance expectations, and NAS infrastructure facilities and equipment must be operated and maintained to meet service delivery performance metrics. 



PBM applied to NAS information services is called NAS (Information) Service Management.  NAS (Information) Service Management decisions are made at both the Service Delivery layer that ensures delivery of end-to-end services to the customers and the Service Management layer that manages the component services that make up end-to-end services.



PBM applied to NAS infrastructure facilities and equipment is called Performance Based Operations and Maintenance (PBO&M).  PBO&M decisions are made at the System and Network Management layer and the Element Management layer. Both concentrate on the management of operations and maintenance of NAS equipment, facilities, systems, subsystems, and networks.

 

	The following sections discuss these components in more detail.



NAS (Information) Service Management



NAS (Information) Service Management is defined as the consistent and cost-effective "delivery" of the four major end-to-end services, as well as any other 2010 information services, to meet the performance standards and expectations of AF customers. NAS (Information) Service Management is represented by both a customer/service view and a business management/service view. All levels of the NIM model must satisfy these two viewpoints as depicted in Figure 2-3b.



 The customer viewÑboth external and internalÑentails receipt of AF delivered services based on performance agreements. More specifically, the external customer view is based on the information provided by an end-to-end service. Internal customers receive  information and data from or about end-to-end services, individual systems or networks, one or more NAS elements, or other information that supports service delivery. Since different customers are associated with respective layers of the NIM model, AF must deliver different views and levels of NAS information to satisfy their customers needs. The AF Concept of Operations represents a framework for managing and delivering NAS services and information to various customers at various levels.
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Figure 2-3b   Customer and Business Management Viewpoints





The business management view is concerned with ensuring that the services are being provided to customers according to service performance levels agreed to and defined by such quality and performance metrics as cost, reliability, availability, and timeliness. To accomplish this, business management receives and processes information about the performance of service delivery metrics as well as any other support information metrics such as cost of delivery, customer feedback, and resources required per service. Subsequently, decisions are made and carried out based on the analysis. A delicate balance exists between service delivery to customers and the business management necessary to insure delivery of these services as shown in Figure 2-4. That is, AF must decide howÊto best manage operations while satisfying customer needs.



The AF Concept of Operations allows all levels of this management model to take different views of the same information and data.  This empowers all personnel within AF Operations (i.e., NOCC/OCC/WC) to make decisions that will meet customer service needs.



Ensuring end-to-end service delivery represents a culture change from the way AF conducts business today. The service delivered depends on whether you are an internal or external AF customer. "End-to-end" is the way the external customer sees the services being delivered. NAS elements, systems, and subsystems, and the services they provide, are combined and integrated into four major information-based operations services delivered end-to-end: En Route Service,  Terminal Service, Flight Advisory Service, and Other Information Services.
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Figure 2-4   Balance between service delivery to customers 

                                                   and business management objectives is critical



Service delivery efficiencies and accountability to the customer is enhanced by aligning end-to-end service delivery services within the NOCC, OCCs, and WCs. That is, roles, responsibilities, and accountabilities are aligned to end-to-end service delivery requirements, thereby eliminating artificial interface boundaries in AF. Major benefits of this managerial approach to services are improvements in the quality of services delivered while optimizing resources and reducing delivery costs.



The NIM model is further expanded (as shown in Figure 2-5) to depict two specific examples of the relationships between end-to-end services, component services, systems, and elements. The example illustrates how elements are combined to form systems; how systems are combined to provide system or component services; and how system or component services are combined to provide end-to-end services to customers.



Performance Measures



Performance measures are a means for quantifying the quality of service provided to customers.  Under the new concept of operations, AF will develop performance agreements with their customers to define required levels of service.  These agreements will define performance metrics for each layer of the NIM modelÑservice delivery, service management, system management, and element managementÑand will measure the quality of services, or outputs, provided by AF as well as how well each service satisfies its intended purpose or outcome.



PBO&M (Performance Based Operations and Maintenance)



PBO&M is a flexible metrics-based approach to maintaining FAA-owned facilities and equipment. This approach makes full use of remote maintenance and monitoring capabilities and tailors maintenance activities to specific service delivery requirements at each facility and equipment location.  By basing maintenance on site-specific performance factors, AF will be better able to cost-effectively allocate resources where they are needed most. 
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The factors used to define PBO&M performance measures are:



Q	Customer Needs ÑThe priority of service provided by the facility/equipment as defined by AF Customers, most often AT.



Q	Historical Performance ÑThe probability of facility components performing without a failure for a given period of time.



Q	Local Environment ÑVarying weather or environmental conditions at a particular facility and equipment location that cause parts and components to fail more or less frequently. The situation may dictate the preferred maintenance method. For example, salt air at coastal locations will cause equipment to deteriorate more quickly than at other locations, and desert locations will clog equipment filters much more rapidly than at other locations. These environs may require more frequent maintenance than that determined by reliability centered maintenance methods.



Q	Redundancy/Backup Ñ The availability of redundant components within facility/equipment or the availability of alternative equipment and facilities that can provide the same service.



Q	Equipment Types ÑThe characteristics of the facility and equipment design that contribute to a failure or require readjustment.



Q	Equipment Technologies ÑThe type of and reliability of technology used (e.g., printed circuit boards) in the facility/equipment.



Q	Cost ÑThe resources and workforce cost associated with maintaining a facility or equipment.



PBO&M embraces the concept that no single method will be sufficient for maintaining the variety of NAS equipment and locations. Instead, several methods will be available from which individuals will be "empowered" to make decisions and to select and apply the optimal approach based on site-specific factors cited above. Maintenance methods used in providing quality service delivery can be categorized as follows:



Q	Reliability-Centered Maintenance ÑReliability-centered maintenance relies on computer-based information systems statistical analysis to project the life expectancy for each Line Replaceable Units (LRU) used to provide NAS services. Information systems also track actual hours of operation for each LRU. Predicted reliability is determined initially by engineering analysis and then adjusted during the life cycle based on actual performance. System stresses are also captured as relevant data, compared with equipment performance to determine impact, and factored in with LRU reliability information to adjust to the predicted life cycle. This concept affects depot/repair actions as well. Electromechanical LRUs that are nearing the end of their expected life are returned for repair before mechanical components actually fail. The rehabilitation of LRUs uses reliability-centered techniques to predict component failures.



Q	Periodic Maintenance Ñ Periodic replacement, adjustment, and inspection of facility and equipment components is carried out on a predetermined schedule. Frequency of periodic maintenance will be determined locally for each site based upon site-specific performance criteria.  Periodicity of periodic maintenance (PM) tasks will be determined by WCs, in collaboration with the OCC, and measured by national performance standards.  It is intended that any PM task reductions will not adversely impact service availability, cause increased aircraft delays, or reduce safety in any way.



Q	Fix-When-Fail Maintenance ÑThe fix-when-fail approach is oriented toward low-priority facilities and services or toward facilities and systems where redundancies are readily available.



In short,  personnel are empowered to make decisions on the maintenance of facilities by selecting the maintenance method to be used based on performance factorsÑFigure 2-6.



Transition to a PBO&M approach will require a cultural change by the AF Operations workforce, AF customers, and AF support organizations. For instance, performance evaluations, awards, and compensation must be uncoupled from facility and equipment outages. The workforce must be empowered to develop site-specific methods and new processes for performing maintenance based upon local factors. A partnership must be established with customers, such as AT, to develop facility, equipment, and service priorities. Finally, PBO&M will capture AF maintenance requirements for facilities and equipment. AF Operations must work in partnership with the Life Cycle Management organization to ensure these requirements are included in new system specifications.
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Figure 2-6   Making maintenance approach decisions.





NIM ENVIRONMENT
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NAS Infrastructure Management (NIM) is AF's future job to be performed. That job is�������������������������������� the management of both the NAS infrastructure (systems, subsystems, and equipment) and the services it provides.  NAS Infrastructure Management System (NIMS) is the technological vehicle for performing the job.



    



Decision-making within AF's operations philosophy of PBM will require an alliance of AF entities along with the AF customer base. Actions, if possible, are not executed without first discussing the consequence of the actions with those being affected (i.e, talking with the customers before service degradation so that they can be involved in the decision-making process.) If not possible, established policies and procedures will be followed. This decision-making alliance is referred to as the NIM Environment. This environment is depicted in Figure 2-7 and encompasses both AF internal and external entities required to perform AF operations functions. All of these elements will either provide or receive services, many via the NIM Information Highway. As previously stated, four major end-to-end AF operations services have been projected for the year 2010:



1.	En Route Services,



2.	Terminal Services,



3.	Advisory Services, and



4.	Other Information Services.



En Route, Terminal, and Flight Advisory services are primarily end-to-end services provided to AT and characterized in terms of the AT operational environment. These three services manage and provide information to the AT customer. "Other" Information Services, such as navigation and weather, will be new AF operations services that provide information access and management for other potential AF customers. These "Other" Information Services will focus on new business opportunities for future operations that may help pay for the infrastructure.



Examples:



Q	An En Route Surveillance service would be composed of all the elements, systems, and services that enable AT to perform AT separation or position service in the En RouteAir Traffic Control (ATC) environment. (See first example in Figure 2-5).



Q	The Terminal Data Link Service is also a current example of possible Other Information Services that is new and indicative of the AF customer alliance. AF, several aviation interest groups, and ARINC cooperated in the engineering of this new service. It represents consolidation of Flight Data (FDAT), Automated Terminal Information System (ATIS), and Clearance Delivery into one service that supersedes the Pre-Departure Clearance Service Ñ i.e., one service will now use digitized voice for delivery of ATIS, and a data link for clearance delivery to aircraft. This service will be provided through an umbilical connection to the air carrier at the gate or via an ARINC proprietary RF link. AF is the repository and provider of this information. The service is currently being installed at 30 "high impact" terminals and will soon be expanded to an additional 30 terminals.
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 Figure 2-7  AF Operations: The NIM Environment



The NIM environment depicted in Figure 2-7 is addressed in the remainder of this section.



Q	NOCC, OCC, and WC; (representing the technical workforce),



Q	Operations Functions,



Q	NIM Information Highway (Addressed in more detail in Section 3),



Q	NAS and Non-NAS Subsystems (Facilities),



Q	Customers and Suppliers,



Q	AF Support Function, and



Q	Culture Change to enable the realization of all other entities (Discussed in greater detail in Section 4 and Appendix F)



NOCC/OCC/WC



The backbone of the operations concept is the integrated and allied management of either detailed or aggregated information by the NOCC, OCC, and WCs for use in delivering quality services.  



This section details the roles and responsibilities of the NOCC, OCCs, and WCs as exemplified by the allocation of AF operations functions to the NIM environment. The functions fall into five functional categories:



1.	Service and Systems Management (NAS information management),



2.	Service and Systems Operations and Maintenance (NAS infrastructure maintenance),



3.	Information Management,



4.	Operations System Planning and Requirements, and



5.	Operations Administration.



The NOCC, OCC, and WC as conceptualized represents an integrated and cooperative effort with the following general characteristics:



NOCC



The NOCC will perform national service management as provided by the NAS infrastructure equipment, subsystems, and systems. Coordination and allocation of NAS resources in response to customer needs will also be provided from a national perspective. The majority of the NOCC functions are in the service and systems management functional category. Examples will include:  



Q	Monitoring NAS systems and services nationwide,



Q	Coordinating issues with national flow control, 



Q	Setting national priorities for NAS services based on customer demand, and



Q	Supporting the management of the NIM Information Highway, airport capacities, and Global Positioning System (GPS) as part of specialized functions.



OCC



OCCs will coordinate with WCs and NOCCs on an as-needed basis to manage, prioritize, and execute all O&M activities in their areas from a more localized perspective.



The OCCs major functions cover both the service and systems maintenance category and the service and systems management category for each OCC's area of responsibility. Examples will include:  



Q	Monitoring services and systems within the OCC's area of responsibility,



Q	Managing work efforts, in cooperation with work centers,



Q	Performing remote adjustments, and



Q	Ensuring service certification.



All basic OCCs will have the same functional responsibilities, and some may be assigned to specialized functions. Specialized functions may be global in scope or application (i.e., oceanic or service disruptions that move across geographic domains) and will require highly specialized technical resources. Examples of services that may require specialized OCC support include (but are not limited to) NIM Information Highway management, Aeronautical Telecommunication Network (ATN), Automatic Weather Observing System (AWOS), non-Continental United States (non-CONUS) system and services, Local Area Augmentation System (LAAS), National Airspace Data Interchange Network (NADIN), Radio Communications Link (RCL), and Wide Area Augmentation System (WAAS).



WC



WCs will continue to provide customer service, on-site maintenance, and respond to problems that cannot be addressed remotely at the NOCC and OCC level. WC functions fall primarily in the systems and services maintenance category. Examples will include:



Q	Performing adjustments and other maintenance activities on-site,



Q	Providing on-site facility environment (and security) support, and



Q	Supporting system installation.



Operations Functions 



	While the OCC remains the keystone for the operational concept, the following functions are deemed basic to AF's overall operations responsibility. For detailed descriptions of each function, refer to Appendix B and see the scenario examples in Appendix A. The various functions are grouped into five functional areas, as illustrated in Figure 2-8: 



1.	Service and Systems ManagementÑConsists of the analytical, performance, and management functions necessary for providing optimal end-to-end service to users. Provides overall NAS service and system management by monitoring, controlling, and providing data to NAS systems and networks. These functions prepare for initialization and restructuring of the services and networks to ensure continuous and safe operation of NAS service.



2.	Service and Systems Operations and MaintenanceÑIncludes the operations and maintenance functions performed primarily by OCCs and WCs and on-site by system and subsystem specialists as necessary to ensure optimum equipment performance.



3.	Information ManagementÑIncludes management of all information necessary for operation of the NAS infrastructure in delivering quality services, real-time performance reporting, and trend analysis. It involves the collection, management and maintenance of information relating to real-time performance and configuration of the NAS and delivery of its various end-to-end services. Scheduled events such as resource allocation support, prioritization, and schedule conflicts resolution are also included in this category.



4.	Operations System Planning and Requirements ÑIncludes developing and maintaining operations policy, processes, and tactical planning activities for the Operations organizations. Serves as the focal point for development of tactical and strategic requirements related to NAS infrastructure management and operations and maintenance functions.



5.	Operations AdministrationÑIncludes functions to create a human resource and work environment that supports personal satisfaction, maximizes productivity, and permits people to perform the high-level analytic and managerial tasks required for AF's future success. It encompasses programs that support these activities.
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Figure 2-8  Operations & Support Functions: The operations functions within AF for the future can be grouped into five functional areas, supported by other functions .



Function Tables



The following function tables represent major AF Operations functions depicted in Figure 2-8, along with the "level of responsibility" associated with the NIM entities. This allocation of responsibility represents the current view of what the future may bring, but this view may change as time passes. The key to the assignment of "level of responsibility" to particular functions listed in the tables is as follows: 		



Pn = Principal Responsibility for the National level Ñ Refers to the entity responsible and accountable for addressing and resolving issues crossing geographical or service boundaries.  The OCC's view is of a certain geographic area.  Only the NOCC can pull all the geographical area views together as a national perspective.

 

P = Principal Responsibility Ñ Refers to the entity responsible and accountable for the function in question.



Ps = Shared Principal Responsibility Ñ Refers to the sharing of responsibility and accountability by the respective entity for the particular function in question.



C = Coordination Responsibility Ñ Represents a coordination responsibility in support of the principle responsible entity.



S = Support Responsibility Ñ Represents a support responsibility to the principle responsible entity.



* = Role lies outside of the NOCC, OCC, and WC elements with other AF and non-AF participation or involvement. 



TABLE 2-3A  Service And Systems Management Functions��Function�NOCC�OCC�Work Center  �Other��Monitor Systems/Services�C�P�S���Anticipate Failure��P����Analyze Performance�Pn�P��*��Measure Cost�Pn�P�S���Set Priorities�Pn�P�S���Coordinate Status, Etc.�Ps�Ps�S���Manage Events�Pn�P�S���International Coordination�Pn�P�S�*��DoD Support�Pn�P�S���Capacity Management�Pn�P����Analyze System Effectiveness�Pn�P����Resources Management�Ps�Ps�S�*��Monitor Restoration�C�P����Resolve Conflicts�Pn�P�S���Plan Scheduled Outages�C�Ps�Ps���Customer Services Interface�Pn�P�S���Information Highway Management�Pn�P����RESPONSIBILITY: Pn = Principal(National),  P = Principal, Ps = Principal(Shared), 

            C = Coordination, S = Support, * = Outside Role���

TABLE 2-3B  Service and Systems Operations and Maintenance  Functions��Function�NOCC�OCC�Work Center  �Other��Identify System Modifications�Ps�Ps�Ps�*��Plan System Adjust./Reconfig.�C�P�S���Perform System Adjust./Reconfig.��Ps(Remote)�Ps(On Site)���Report & Coordinate Maintenance��Ps(Remote)�Ps(On Site)���Plan Restoration��Ps�Ps�*��Corrective O&M��Ps�Ps���Quality Assurance��P�S���Sys/Service Certification/Verif.��Ps�Ps���Coordinate With Non-FAA facilities�C�P�S���Logistics Inventory Management�S�P�S�*��Engineering H/W-S/W Support��P��*��Hazmat�C�Ps�Ps���First Level Response (Accidents)�C�P�S���Facility Environment & Security��Ps�Ps���DoD Support��P�S���Contract Management��Ps�Ps�*��Execute Diagnostics��Ps�Ps���Remove & replace LRU��S(logistics)�P�*��Support System Installation��S�P���Coordinate Facility Comm/Decomm�C�P�S���Customer Service/Support/Coord.�Ps�Ps�Ps���JAI/CAI��Ps�Ps���RESPONSIBILITY: Pn = Principal(National),  P = Principal, Ps = Principal(Shared), 

     C = Coordination, S = Support, * = Outside Role��



TABLE 2-3C Information Management Functions��Function�NOCC�OCC�Work Center  �Other��Manage Technical Documentation�Ps�Ps�Ps�Ps��Document Hw/Sw Modification�Ps�Ps�Ps�Ps��Maintain Nat'nl Sys/Svc StatusInfo�P�S����Data/Comm Security�Ps�Ps�S���Coord. Interfaces To Nat'nal Sys.�P�S����Define Information Requirements�Ps�Ps�Ps�Ps��Develop Information Systems�S�S�S�P��Collect O&M Support Data�Ps�Ps�Ps�*��Maintain Ops Configuration Info�Pn�P�S���Maintain O&M Data��P�S�*��RESPONSIBILITY: Pn = Principal(National),  P = Principal, Ps = Principal(Shared), 

     C = Coordination, S = Support, * = Outside Role���

TABLE 2-3D  Operations System Planning And Requirements Functions��Function�NOCC�OCC�Work Center  �Other��Develop Policies, Procedures...�Pn�P�S�*��Compile Resource Requirements�Ps�Ps�Ps�*��Develop System Requirements�Ps�Ps�Ps�*��Define Capacity Requirements�Ps�Ps�Ps�*��Strategic Planning�Ps�Ps�Ps�*��Performance Planning�Ps�Ps�Ps�*��RESPONSIBILITY: Pn = Principal(National),  P = Principal, Ps = Principal(Shared), 

     C = Coordination, S = Support, * = Outside Role��



TABLE 2-3E  Operations Administration Functions��Function�NOCC�OCC�Work Center  �Other��Human Resources Management�Pn�P�S�*��Training�Pn�P�S�*��Team Building�Pn�P�S�*��Budget Preparation/Management�Pn�P�S�*��Administrative Program Mgmt.�Pn�P�S�*��RESPONSIBILITY: Pn = Principal(National),  P = Principal, Ps = Principal(Shared), 

     C = Coordination, S = Support, * = Outside Role��



NIM Information Highway



The NIM Information Highway will provide NAS services and relevant, sufficient, accurate, and timely NIM information on AF operations entities and customers' requests. Services provided to the AF customers in the year 2010 will be based on the management and delivery of information. The NIM Information Highway will be the fundamental way that these services are provided (Section 3 describes the NIM Information Highway in more detail.)



NAS & Non-NAS Subsystems and Facilities



As depicted in the NIM environment, Figure 2-7, the NAS infrastructure is divided into NAS facilities and non-NAS facilities. NAS facilities are all the equipment, systems, and subsystems, that provide NAS services. Metroplex control facilities (MCFs) and the Global Positioning System (GPS) are two examples of 2010 NAS facilities.



Non-NAS facilities, which include publicly and privately owned and maintained (but FAA inspected and verified) facilities, may also provide NAS services. They are also composed of the equipment, facilities, systems and services that support the management functions of AF operations. Administrative telecommunications systems (analogous to today's administrative data transmission network [ADTN]) and administrative automation systems are two examples of projected 2010 non-NAS facilities. NAS and non-NAS facilities can be further characterized as follows:



Q	Both NAS and non-NAS facilities may be interfaced to the NIM Information Highway.



Q      Information about the services provided will be on the NIM Information Highway.



Q	Most NAS facilities will be remotely operated and maintained, but not all.



Q	NAS and non-NAS facilities may be national systems, operated and maintained by the NOCC.



Customers and Suppliers



An AF operations customer is anyone who uses the NIM Information Highway to receive services and information. These customers include those who are external to AF operations and those who are internal to AF operations (e.g. NOCC/OCC/WC). The purpose of  this distinction is to highlight new thinking that AF operations is a customer in the NIM environment with resource and information requirements.



Some examples of external AF operations customers include Air Traffic, Flight Standards, the flying public, the Department of Defense (DoD), airports, other AF and FAA organizations, the contractor community, customs/security, the Drug Enforcement Agency (DEA), Department of Transportation (DOT), Immigration and Naturalization Service (INS), and National Oceanographic and Atmospheric Administration (NOAA). Some examples of internal AF customers include OCC system managers, WC technicians, and NOCC system specialists.  



Suppliers and contractors are any providers of services and information used by AF customers and managed by AF operations. Satellite communications services, Telco, LAAS information, and NAS facility site environmental maintenance are three examples of suppliers/contractors. The 2010 NAS environment will be composed of both ground and space-based components. Many of the space-based communications, navigation, and surveillance services will be provided by suppliers and integrated by AF. Interoperations, interfaces, and information flows between AF operations and the supplier elements will be supported through the NIM Information Highway.



Users of the services and information provided by AF Operations can be customers and suppliers. System Development and DoD are two examples of being both a customer and supplier. Table 2-2 includes a preliminary list of some internal and external customers and suppliers. Appendix A contains three scenarios that provide more specific detail on customer and supplier interactions and use of the NIM Information Highway. 



AF Support Functions



AF Operations functions are supported by various functions as shown in Figure 2.8. Each exhibits major roles and interactions with one another. For example, during different stages of the system life-cycle, Resources, Information Engineering, Engineering, Facilities & Equipment Engineering, Acquisition, and Logistics are the supporting functions to AF Operations functions.

�

                           

Table 2-2.  Possible AF Customer and Supplier Bases��EXTERNAL to AF�INTERNAL to AF��AT�AF��ATA�Logistics��AT ARTCC�Engineering��AT ATCT/TRACON�Administration��ATCSCC�Resources Management��AT FSS�Life Cycle Management��TMU�NOCC���OCC��Other non-AF FAA �WC��Flight Standards�SMO's��System Engineering�SSC's��System Development�Operations��System Test�Spectrum��System Acquisition��� NAS Transition (ANS)���Chief Information Officer���Chief Financial Officer������Flying Public���Airlines���General Aviation���International Aviation������DoD���DoD At Facility���DoD Rades���DoD Roc������Airports (Management)���Contractor Community���INS (Customs/Security)���DEA���Department Of Agriculture ���DOT ���    (e.g. Coast Guard, 

Federal Highway Administration, 

Federal Railroad Administration)���NOAA (Weather Brief)���Telco���



Q	Resource support Ñ Provides personnel, recruitment, and training services.



Q	Information engineering (IE) Ñ Supports the development of the NIM Information Highway and the information that must be collected, managed, and delivered.



Q	Engineering support Ñ Assists in the configuring of new systems, the integration of systems into NAS operations, and in major engineering reconfigurations during NAS normal operations, when user requirements change, and during equipment retirement.  System engineering identifies and defines the functional characteristics of system hardware, software, facilities, and personnel through an interactive process of analysis, design synthesis, evaluation and selection.



Q	Facilities and Equipment Engineering (F&E Eng) Ñ Assists in development of facilities and the realization of physical entities.



Q	Acquisition support Ñ Activities occur in the early implementation stage of new systems.  Acquisition support involves the emphasis on the early identification of supportability design requirements (such as performance based maintenance) so that it can be integrated into the engineering effort and the beginning stages of life-cycle development.  



Q	Logistics support Ñ Involves the provision of spares, training, and second and third-level engineering.  Logistics support involves all management actions, procedures, and techniques used to determine requirements to acquire, catalog, receive, store, transfer, issue, and dispose of secondary equipment.  

 

Culture Change



In order to realize all of the above philosophies and concepts, AF will have to change the way it does business. An underlying culture change is at the core of the concept. This change is discussed in Section 4, Operations Transition Guidelines, and additional details are to be found in Appendix F.











�3. NIM INFORMATION HIGHWAY





� EMBED Word.Picture.6  ���

The NIM Information Highway is everything necessary to provide information that is relevant, sufficient, acurate, and timely to its connected users.



DEFINITION
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The NIM Information Highway (formerly Integrated Information Infrastructure or "I3" as it was referred to in the Airway Facilities Concept of Operations for the Future, 1993 Edition) provides for the management of information so that relevant, sufficient, accurate and timely information will be delivered upon request to the users who are connected to the highway. 



In the previous section, users of the NIM Information Highway were defined as "AF customers." The services provided to these customers in the year 2010 will be based on management and delivery of information. The NIM Information Highway will be the fundamental way that these services are provided. It will have an operational impact on end-to-end services, information provided to local, area or national customers, and performance of other systems that require data or information for operation. 



In concept, the NIM Information Highway constitutes an information transformation process whereby data is created or collected, analyzed, subsequently transformed into information and knowledge, and delivered upon request to customers for use in decision-making and in NAS Infrastructure Management. Operationally, users will "ask a question" of the Information Highway and will be "delivered an answer."



ARCHITECTURAL FRAMEWORK
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Elements



The elements of the NIM Information Highway architectural framework are patterned after the Corporate Systems Architecture (CSA) framework that the FAA is currently defining for the development of information systems. NIM Information Highway elements includes Processes,  Applications, Data/Information, and Technology capabilities.



Processes  

 

A process is a series of acts or steps in the regular course of performing a function, or providing a service or product.  The FAA operates today through the work processes that have been developed over many years. Work process development occurred as missions were defined, regulations were issued, and various organizational structures were established, revised, and re-established. Many were originally manual processes that are now and will in the future be re-engineered to utilize information technology in concert with the NIM Information Highway and the NOCC, OCCs, and WCs. 



Data/Information 

   

Data is a representation of concepts or instructions in a formalized manner suitable for communication, interpretation, or processing. At this time, few data management policies and standards exist in the FAA. Those that do exist were established by individual organizations for their own use. Data and database administrator positions have also been established, but no FAA-wide data management infrastructure exists. The NIM Information Highway could become the first such infrastructure, albeit not as large as for all of the FAA. 



An AF Operations Information Repository (data directory, data dictionary/ encyclopedia) will be required for managing information about the major data elements and appropriate applications that make up the NIM Information Highway. The repositories will provide Operations, AF, the FAA, and customers with a comprehensive and accurate management information base that will enable efficient management of the NAS Infrastructure and service delivery.



Applications 



Applications are software programs developed for automated systems to support the execution of processes or groups of processes that use or produce data and information. Many specialized applications, such as software-resident decision-aiding applications, portable operations management applications, and machine-intelligent subsystems that automate operations and maintenance tasks, will be available via the NIM Information Highway. In some applications, "intelligent agents" will be required to aid in "answering" questions posed to the Information Highway. For example, "intelligent agents" could: 



Q	Filter information based on user profiles prior to presentation, 



Q	Aggregate and arrange data for use at a higher management level, or

 

Q	Determine what is needed to answer a question posed of the highway, allocate execution responsibilities, collect, assemble, and deliver responses. 



Technology  



"Technology," as defined here, refers collectively to the hardware, operating systems, and telecommunications facilities and services that make up the computing and communications platforms for the NIM Information Highway. The technology element is composed of two subordinate elements Ñ a communications infrastructure and a computing infrastructure. 



Q	Communications infrastructure Ñ Will be made up of robust communications to support real-time NIM functions. The infrastructure will be capable of routing any communications, navigation, and surveillance (CNS) service to any customer as needed.  It will also enable operations management information to be routed to any management node or other location as necessary. In addition, this infrastructure will provide the interconnectivity among NOCC, OCC, and WCs necessary to meet backup and fold-back requirements. Network management of the interconnected systems will be integrated into the OCC's functionality.



Q	Computing infrastructure Ñ Will be based on an open systems environment, managed by the OCC, and it will include hardware, software, network, user interface and operations/management systems based on the open systems and international standards. 



Examples of the NIM Information Highway technology enablers and associated current and future applicability are listed in Table 3.1. Implicit in the table is the suggestion that substantial investment be made in technology capabilities in order to realize the NIM Information Highway. 



TABLE 3-1  NIM Information Highway Technology Enablers��CURRENT CONCEPT�FUTURE CONCEPT�ENABLING TECHNOLOGY��Information can be used in only one place at one time�Information can be used simultaneously in as many places as needed�Shared distributed databases��Complex work requires expert training�Complex work requires moderate training�Expert Systems��Organizations have to choose between centralized and distributed architectures�Centralized and distributed architectures can be used simultaneously�¥ Distributed Systems

¥ Data and Telecommunication Networks��Managers make all decisions�Every one is empowered to make decisions�¥ Decision-support systems

¥ Universal data access

¥ Simulation and Modelling 

   tools��Field personnel need office to store, retrieve, and transmit information�Field personnel can store, retrieve, and transmit information wherever they are located�¥ Mobile computing

¥ Wireless data 

   communications��Location of information and data storage must be known prior to retrieval�Location of information and data storage is automatic�¥ Information/data 

   repositoriesÑdata 

   directories and data 

   dictionaries

��Manual planning, periodic revisions�Computer-aided planning, instantaneous revisions�¥ Computer-based planning 

   tools

¥ Simulation & Modelling 

   tools

¥ Expert systems

¥ Parallel, high-performance 

   computing��Unique management of each NAS element increases complexity�Standardized management of the NAS reduces complexity�¥ Open system architecture & 

   products, and conformance 

   to standards��



As can be seen from the increased capability in the future concept column, many benefits could be derived from the use of the NIM Information Highway technologyÑqualitatively producing high return from NIM Information Highway technology investments. 



Characteristics



Information will be available from the NIM Information Highway in usable form to authorized users. This information could, for example, take on the form of people information, planning (flight check) information, logistics information, and system Remote Maintenance Monitoring (RMM) information, to only name a few. The NIM Information Highway will:



Q	Be flexible and capable of supporting FAA missions regardless of the organizational structure. The highway will enable empowerment at all levels.



Q	Provide equal and total data and information access and sharing with all of the information systems that are interfaced to the highway.



Q	Manage information as a corporate asset that is capable of being shared. All of the information will be collected, acquired, processed, transformed, exchanged, and retrieved in accordance with strict standards. AF will develop partnerships with Office of Information Technology (AIT) and other organizations (AT, Contracting and Quality Assurance [ASU], Accounting [AAA], Human Resources [HR]) in order to insure data and information standardization within the FAA.



Q	Be expandable to support new users. Its design will not be based on the current organizational structure and will not preclude new users from having access. All of the interconnected systems will rely on open systems products, and standard information/data repositories.



Q	Conform to an open architecture standard and will contain flexible and current information/data repositories. All data and information will be compatible, validated, standardized, and located in databases that are connected to the highway and are accessible to everyone. The location of required data and its associated availability will be maintained by the repository



Q	Provide users/customers, on demand and as authorized, information that is timely, usable, and sufficient. 



Q	Encompass organizational entities that are responsible for; 



¨	the maintenance of data generated in their own environment (i.e. the integrity of the data is the responsibility of the source),

 

¨	determining the accessibility to such data by the remainder of the FAA as authorized, and 



¨	the localized implementation and application of associated technologies.



Q	Continuously be defined and redefined by the user via customer/user feedback  generated on the highway.



Q	Be user friendly, meet all FAA security standards, provide data protection that precludes a single point of failure by providing redundancy and avoiding catastrophic loss, and provide a data security mechanism based on functional need.  



Q	Conform to the NIM information architecture, and will: 



¨	Utilize data validity checks, 



¨	Data refresh on an exception basis wherever applicable. The data refresh rate and window will depend on current functional responsibility of the organizational element, and



¨	Provide archiving capability appropriate to the functional level.



Products



Since the common denominator for all major AF Operations services in 2010 will be the management and delivery of information, the products delivered by the NIM Information Highway will be information and knowledge-based services.  Examples of some possible products include:



Q	Status information



¨	Of NAS infrastructure (e.g.,  equipment LRU, facilities, and services),



¨	Of Resources (e.g. personnel, equipment, and funding),



Q	System Management Information & Knowledge,



Q	Services Management Information & Knowledge,



Q	Maintenance Information and Knowledge, such as problem tracking (audit trail), and predictive Failures,



Q	Trend analysis Results,



Q	Event simulation and Decision Recommendations,



Q	Plans (e.g., traffic flow, capacity, special events, scheduled outages, flight inspections, and commissioning), and



Q	Cost information









Information Types



Information on the NIM Information Highway may be characterized in a number of ways; either by time (RT-real time, NRT-"near" real time, and Historical);  by facility (NOCC/OCC/WC); by Levels versus functionally; by interfaces; or by type. 



Several major types of information will be managed on the NIM Information Highway (refer to Table 3-2): 



Q	Information delivered to external AF customers by an end-to-end service composed of integrated individual and component services.

	

Q	Information provided to internal AF customers about a service, by the individual systems or network, or by one of the NAS elements.



Q	Information (metric) about the performance of service delivery as well as any other support information (metrics) such as cost of delivery.



Q	Resources required per service. This information will ensure that services are being provided to customers according to agreed-upon service performance levels.



Possible data elements that could be associated with the NIM Information Highway are shown in Table 3-2. Examples of information flow across the NIM Information Highway is shown accompanying the operational scenario described in Appendix A.

�



Table 3-2   Example Of Possible Data Elements That Can Be Transmitted Over The          

                   NIM Information Highway.���GENERAL�DATA ELEMENTS��������¥	Alarms����¥	Configuration���- Local system Status Data�¥	Status���e.g. radar system�¥	Call back lists��WC��¥	Parts inventory data���- Facility Status Data�¥	Diagnostics����¥	Logging���- Local Service Status Data�¥	Facility Trends����¥	Policy and procedures������������¥	Security����¥	Channel changes/reconfigs���- Area Level�¥	Weather���    Service Status Data/Info�¥	Flight insp. info/schedules��OCC�               .. System Status�¥	Logistics info���               .. Facility Status�¥	Service verifications���               .. Service Status�¥	Safety/HAZMAT���                     (RDAT, BDAT)�¥	Training certification info����¥	Service configuration

��������¥	Availability����¥	Service status����¥	Special operations���- National Level �¥	Points of contact (OCC)��NOCC�    Service Status Data/Info�¥	Robustness data����¥	Resource availability����¥	Demand����¥	Service data����¥	Trend data/information

������OTHER��������* "OTHER" indicates communications to outside organizations



�4. OPERATIONS TRANSITION GUIDELINES
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"Cultural change creates an environment in which employees are involved and encouraged to take initiative and responsibility. The key to enabling other changes within AF is, therefore, a cultural change. It will result in cost savings due to simplification of selection and performance appraisal procedures and more meaningful compensation procedures. Cultural change will also yield increased employee productivity and innovation by fostering diversity, teamwork, skill development, and managerial flexibility."



Adapted from GPRA Performance Plan, 1993





INTRODUCTION
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The implementation of the Airway Facilities Concept of Operations for the Future, 1994 Edition, will require dramatic and complex changes to the current AF Operations business.  Change of this magnitude will be implemented in a series of steps. A transition planning effort is required to identify the various staff, support systems, and process changes necessary to implement the new Concept of Operations at various time periods.



The following section provides a conceptual view of the Operational Transition and defines transition states for the years 1998, 2005, and 2010; Guiding principles and strategies are provided to support the implementation of a formal transition planning effort; The interrelationship and interdependence of Operational Transition to the Realignment/Culture Change transition effort is described; and, A conceptual overview of next steps for developing the NIM support systems is provided.



OPERATIONAL TRANSITION
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The transition to the Concept of Operations, or Operational Transition, is driven by the evolution of the NAS. Appendix G identifies NAS operations environment assumptions for the years 1998, 2005, and 2010. Based upon these assumptions, Figure 4-1 depicts a conceptual vision of the transition from the 1994 MCC environment to the fully functional NOCC/OCC/WC environment in 2010.  



Transition State 1 - 1998



In 1998, an initial NOCC (I-NOCC) will be operational near Headquarters. About 22 to 33 Consolidated MCC's, 1994 ARTCC Maintenance Control Centers (AMCCs) and GNAS Maintenance Control Center (GMCCs), already planned by the realignment effort, will be the first step in transitioning the field to the 2010 vision. Essentially, the Consolidated Maintenance Control Center (CMCC) can be envisioned as a first step towards the realization of an initial OCC. Each Region will have initiated a prototype OCC (P-OCC) to develop future OCC capabilities. Although each Region may have organizational differences,  P-OCCs will be 
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Figure 4-1   Concept of Operations Functional Transition



functionally similar, and successes will be replicated nationally. WCs will be designated for on-site operations and maintenance. The first step in the evolution to the NIM Information Highway will be connectivity among these entities and enhancements to legacy information systems. PBM for selected services will be prototyped and implemented.



Organizationally, Headquarters realignment has already been implemented in 1994.  Its primary objectives were the reduction of management layers and the alignment of Headquarters organizations with AF service lines.  Based on guidelines provided by the Executive Board, each Region has prepared a Regional Realignment Plan that best meets the needs of the Region and its customers. The Concept of Operations was used as the basis for this formal realignment planning.



Some variations exist in the current Regional Realignment plans, and there will always be some degree of variation in field organizations. Some Regions are consolidating sectors and forming System Management Offices (SMOs); others are forming consolidated C-MCCs. Both will provide the means to migrate in the future to OCCs. Prototyping of organizational and culture change, process change, and technological change will take place at these sites or at P-OCCs.



	Transition State 2 - 2005



By the year 2005, an NOCC will be fully functional. Consolidated AMCCs and GMCCs will have either migrated to WCs or been consolidated to an area OCC. Remote monitoring capability will be available for 75% of the NAS and operated by OCCs through the NIM Information Highway. WCs will provide on-site operation and maintenance of all non-RMMed and, as needed, RMMed NAS facilities. PBM of the NAS Infrastructure will be fully implemented through a cooperative effort of the NOCC/OCCs/WCs. A new NIM Information Highway will be in place providing the NOCC, OCCs, and WCs the information they require on demand. Providing information about the NAS Infrastructure and Services will be a significant AF activity.



Transition State 3 - 2010



By the year 2010, all the functions and capabilities of the AF Concept of Operations for the Future will be operational.



GUIDING PRINCIPLES AND STRATEGIES
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The following principles will guide decision making during the transition planning process:



Q	Involve the field in transition planning and implementation.



Q	Establish and maintain a full partnership in decision making of Headquarters and field organizations - including management and union representation.



Q	Design to meet local AF & customer needs.  Consider unique geographic requirements and constraints.



Q	Establish building blocks and target incremental accomplishments.  Maintain an evolutionary, not revolutionary, approach.



Q	Achieve early successes.  Measure transitional progress with these early results.



Q	Provide strong sponsorship and support of required integration efforts.



Q	Emphasize the empowerment goals established for AF:



¨	Empower employees at all levels of the organization.

¨	Delegate responsibility for decisions at the lowest possible organizational level.

¨	Increase employee responsibility and accountability.

¨	Achieve higher customer satisfaction.

¨	Encourage innovation.



Evolutionary Approach



The transition to the Concept of Operation will be evolutionary and incremental.  Evolution will occur in planned steps. Selective roles, responsibilities, and functions discussed in Section 2 will be defined in more detail and applied locally to AF's workforce culture and business processes. Promising technologies will be prototyped to provide capabilities supporting specific aspects of the new Concept of Operations. Wherever possible, prototyping of new technology will be done in conjunction with prototypes of culture, process, or organizational change initiatives.  



The results of these efforts will be modified processes, new processes, or new technologies/products that will then be tested and refined.  Once successfully tested, these processes and products can be incrementally adopted and deployed nationally. 



Business Transition Strategies



The transition to the Concept of Operations will require reengineering of operational business processes and the addition of new processes as new capabilities are introduced.  The following is a list of strategies to guide development of the business transition:



Q	Use the C-MCC environment as a starting point for transition to the OCC environment.



Q	Identify opportunities and mechanisms for better service through customer involvement. 



Q	Identify innovative business approaches to implement the incremental build principle (using building blocks), given the contraints of the acquistion process.



Q	Evolve prototypes of select functions that move toward the Concept of Operations and adopt successes Nationwide.



Technology Transition Strategies



The technology transition will focus on prototyping, using commercial off-the-shelf (COTS) solutions to the greatest extent possible. Prototyping of promising technologies will be done incrementally, providing the ability to focus on proof-of-concept initiatives and short-term benefits. Adopting this strategy will produce immediate benefits and cost saving to the field which will encourage more rapid buy-in.



Field organizations need to participate in the design of prototyping efforts and should be funded for the development of local prototypes. This strategy will build on existing capabilities, support incremental implementation, and help maintain consistency with the realignment currently under way.  



	The following strategies will be used to develop the technology transition using prototyping:



Q	Make RMM implementation and the Maintenance Automation System Software (MASS) development and deployment a national priority.



Q	Use problem-solving work groups, including stakeholders and the field, to initiate prototyping efforts.



Q	Identify existing local capabilities that could serve as initial prototypes. 

 

Q	Inventory existing and proposed systems, and evaluate for prototype potential.



Q	Use the field as leads in prototyping efforts.



Q	Identify an approach to incorporate local initiatives into a standard operations concept.



Q	Develop a flexible and rapid process for developing, testing, and deploying prototype software and hardware.



Q	Stress an open, modular approach to telecommunications management that focuses on the development of capabilities rather than an end-state (FAA Telecommunications Strategic Plan,1994).



The general approach for field prototyping will be to establish multiple proof-of-concept efforts at POCCs. These prototyping efforts will be guided by local field requirements and will be developed as building blocks for evolving to the Concept of Operations. As each prototype matures, it will be deployed nationally to quickly realize resource and productivity gains. Clearly, this strategy will require significant investments in integration and the establishment of prototyping development and architecture standards.



Integration Strategies 



A strong focus on integration will be driven by the dramatic nature of the cultural, technological, and business changes encompassed in this Concept of Operations; and the transition approach to achieving early successes, and then building on those successes.



A strong, stable Integration Team must be established to integrate culture, realignment, and business process changes. This group will monitor the results of these change initiatives and work with the NIMS Program Office, the Realignment Program Office, the Organizational Development Teams, and field organizations to coordinate the transition efforts and ensure that the field is adequately represented in transition planning and process redesign.



One of the primary responsibilities of the Integration Team will be integrating activities that cross organizational boundaries and the various Program Offices. Agreements will have to be established to provide clarity of requirements and expectations. Transitioning to the new Concept of Operations will require moving away from the old rules that encouraged "stovepiping" in organizations and programs and moving toward an integrated team approach.  



The Integration Team will be composed of representatives from critical headquarters organizations and field representatives  Their goal will be to implement the changes necessary for the Concept of Operations. Their responsibilities will include:



Q	Transition Planning.



Q	Monitoring transition progress.



Q	Supporting the development of protocol agreements across AF organizations.



Q	Identification of initial NIMS requirements and prototyping efforts.



Q	Prototype Integration.



Q	Overall coordination.



Q	Communicating transition progress and issues to the Executive Board



In addition to the Integration Team, a single, sponsoring organization in Headquarters is needed to provide more detailed planning, coordination, and support across the various program initiatives related to the Concept of Operations. The Integration Team and this sponsoring organization represent a strong level of management support for the transition and will increase the chances for a successful implementation.



Culture Transition Strategies



At the core of AF's new Concept of Operations is the alignment of the workforce culture to support the implementation of the new vision. Currently, AF is planning an organizational realignment and has established seven teams to address culture issues. The teams and their current activities are summarized in Appendix F.  



Transition to the concept of operations should be built upon these activities by expanding their efforts. The following cultural change themes can be used as a basis for defining these expanded activities:



Q	Cultural change is more than organizational realignment.



Q	Cultural change must take place at all levels in Airway Facilities.



Q	A new approach to program management is needed to support and encourage coordination and cooperation.



Q	The performance appraisal system must reward the innovators and risk-takers who help us progress toward the new concept.



Q	The reward structure must place the highest value on service delivery to customers.



Q	Continuously support empowerment - rewarding self -managed teams  and self-managed employees.



Q	Empower employees to work in a self-directed work setting.



Q	Continually reinforce the teamwork values from the Strategic Plan.



Q	AF people need to be responsible for, or participate in, all NAS Operations decisions.



The following strategies should be considered in planning for the culture change:



Q	Place facility and service responsibility at the lowest possible level.  Each unit can define the products it delivers and its service priorities, based on customer needs.



Q	Encourage the empowerment of employees. 

 

Q	Actively involve employees in creating new and improved work processes.



Q	Apply a team approachÑrequiring individuals with varying skills as members of the teamÑto service improvement. 

 

Q	Provide more freedom, flexibility, and dynamic ways to respond to local AF and customer needs.  Let our people do the right thing at the right time.



Q	Establish rewards to recognize and encourage cooperation across programs and organizations.



Q	Define national AF priorities by their impacts on and importance to Operations.



2010 Workforce Requirements



The new 2010 workforce requirements, defined comprehensively in Appendix E, represent a significant culture change for the current workforce.  The requirements also represent opportunities to enhance skills and abilities as well as opportunities for new career paths.



The following strategies support transition planning for the workforce requirements:



Q	Identify competencies for all AF positions and career paths.



Q	Develop curriculum that provides training for both a classroom setting and on-the-job.



Q	Support cross-training in different areas of expertise and skills.  



Q	Develop computer-based training (CBT) for defined competency levels, and define CBT as a requirement for new information systems.



INTERELATIONSHIP OF OPERATIONS AND CULTURE 

TRANSITION 

� EMBED Word.Picture.6  ���

AF is moving out rapidly in several related areas, all focused on successful  implementation of the strategies and actions established by the AF Strategic Planning Process. One of these efforts is the concept of operations. Another closely related effort is the AF Realignment/Cultural Change initiative. 



A National Realignment Plan has been developed and approved by the Executive Board that includes a realignment of headquarters and field organizations. The Executive Board understood that a successful implementation of the Realignment Plan will require changes in AF's workforce culture. Six culture change teams have been assembled to plan changes for empowerment/culture, training/development, selection, performance appraisal, awards/rewards, and compensation/classification. A transition planning effort has been initiated to plan the implementation of these changes.



The Culture Change Transition and the Operational Transition are closely interrelated and interdependent.



Q	The consolidation of AMCCs and GMCCs planned by the AF realignment represents the first  step in transitioning to OCCs. Realignment is driving the Concept of Operations transition vision for 1998.

	

Q	The Realignment Planning effort was developed through a partnership between the Field and Headquarters and the management and staff. This approach proved to be highly successful and can be expanded to develop an Operational Transition Plan.



Q	Figure 4-2 shows the interdependency of the Operations, Realignment,  and Cultural Changes.
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Figure 4-2  AF Change Interdependencies



¨	Operations ÑOperations/process changes require culture changes of the workforce and an organizational structure that supports the new way of doing business.



¨	Realignment ÑRealignment will be successful if cultural changes are addressed and operational processes are refined or changed to address changing roles and responsibilities.



¨	Culture ÑCulture Change is key to a successful implementation of realignment and the enabler of operational changes.



NIMS DEVELOPMENT
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NIMS will require significant investment and careful transition planning. The challenges will be to develop the system within current acquisition policy, while following the guiding principle of evolutionary development and integrating the development with operational and cultural transitions.



The General Services Administration (GSA) Guide for Acquiring Software Development Services (September 1993) recommends incremental development when:



Q	User needs are complex and difficult to define at the outset of the project.



Q	User needs may change as a result of automation.



Q	The development effort will cover a long period during which technology may evolve in unexpected ways.



NIMS satisfies these three conditions.



FAA acquisition policy does not preclude using an incremental approach, but orchestration is needed. Care must be taken to avoid unnecessary costs while supporting the acquisition process appropriately. The current FAA acquisition policy supports incremental development by allowing acquisition documents to be revised at each phase and by allowing the process to be executed in phases or increments. 



The basic acquisition process and system life cycle are shown in Figure 4-3. Phase 0 identifies deficiencies in existing mission capabilities and identifies more cost-effective means of performing assigned tasks. Phase 1 explores alternative system concepts, feasibility, and initial cost estimates. The Concept of Operations will be used to initiate development efforts for Phases 0 and 1.



Although not explicitly described in the acquisition process, prototyping can be used to establish proof-of-concept during Phase 1, and it can be used to identify requirements while the Operations Requirements Document (ORD) and Functional Specifications are being developed.  It can also be used to demonstrate the value of new capabilities and as a part of the system development methodology.
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Figure 4-3   FAA System Acquistion Life Cycle�APPENDIX A.

ILLUSTRATIVE OPERATIONAL SCENARIOS
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	Appendix A describes three scenarios that illustrate key elements of the Airway Facilities Concept of Operations for the Future, 1994 Edition. Each scenario details the actions, information, and outcome of a series of AF Operations activities. They are:

 

1.	An Operational Scenario illustrating the interactions among the NOCC, OCC, and WC,

 

2.	A Performance Based Operations and Maintenance Scenario illustrating the operations and maintenance of an FAA-owned facility performed by the WC, and 



3.	An Administrative Scenario illustrating the interactions of support organizations in the refinement of a business process, using the NIM information highway.  





�OPERATIONAL SCENARIO
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On a summer Monday morning, the Dallas/Fort Worth International Airport (the D/FW Metroplex) is operating under Category IIIA procedures, using the differential global positioning system (DGPS). For the next 12 to 16 hours, local weather conditions may affect the quality of the DGPS signals.



AF Operations monitors the situation and coordinates with both customers and service suppliers to ensure continuous availability of end-to-end terminal services. The NOCC, OCC, and WC, as well as customers and suppliers utilize the NIM Information Highway to coordinate and manage the transition from the space-based positioning system to the ground-based system.



The following scenario illustrates how AF Operations provides end-to-end NAS service management, specifically:



Q	A proactive handling of potential service interruptions,



Q	A customer focus with coordination with AT, and providing uninterrupted service,



Q	Predetermined roles, responsibilities and functions of the NOCC, OCC, and WC, and



Q	Information provided by the NIM Information Highway.





Monday, 1030 Hours:  Taking Action



At midmorning, one of the satellite ground stations at DFW receives an operational alert. Almost simultaneously in Washington, the NOCC System Manager notices the operational alert and location on the NOCC's global status board.  An NOCC specialist makes a single-entry inquiry to obtain a full status report.



All occurring within minutes:  NOAA issues a weather service advisory warning. The DoD, satellite management center, via the NIM Information Highway, sends out an initial satellite alert that DPGS may be "out" for as much as 16 hours. The satellite management center also issues an alert that local weather conditions may affect satellite performance, but not to the point that the system becomes unusable.



Information on the "Highway" 



Degraded signal alert flashes at DFW and at NOCC's global status board.  Performance and monitoring data compiled into a specific report from the raw data.



Outcome



The advisory is received in the NOCC via the NIM Information Highway, and  simultaneously alerts the NOCC, OCC, and customers . AT, coordinating with OCC, initiates some traffic flow restrictions at DFW.  The NOCC monitors the national DGP and flow control across OCC boundaries. The OCC, in turn, monitors traffic flow in its regional area. Two additional reports are produced. The first presents detailed information that satellite signal strength has decreased, but not to unsafe levels. The second (parameter) report also reflects that all observable parameters are within tolerance. 



1032 Hours



The NOCC specialist contacts the satellite management center by direct communications link to ask about the "health" of the satellite responder channel. The answer: Local weather disturbances are heavier than expected. The prognosis is for this disturbance to increase to its maximum level Ñ full degradation Ñ by 1200 hours, less than two hours away.



1035 Hours



The NOCC specialist, in coordination with the OCC, discusses the situation with the AT operations manager and recommends that AT transition to operations on the ground-based system as soon as possible.  The AT manager agrees to begin coordination activities for transitioning immediately. Subsequently, all customers are informed of the situation via the NIM Information Highway.   OCC recommends an analysis of the impact of this situation on the traffic flow.



Information on the ÒHighwayÓ



Models - simulating traffic flow



Outcome



All customers are now informed of the situation via the NIM Information Highway. They are all alerted to deteriorating weather conditions. Resources supporting the services and facilities affected by the rerouting are adjusted by OCC to adjust to new traffic flow. 



1040 Hours



The OCC System Manager determines (performance indicators on the NIM Information Highway) that the ground-based system is operational, except for the power backup.  An inquiry into the status file on backup power reveals that the power system had been released earlier for routine battery maintenance by a WC specialist.  



The OCC System Manager calls the WC specialist (i.e., using automated dialing) and is told that the backup power system is ready to be restored to operation. The OCC manager suggests this be given top priority.  This contact with the WC specialist is recorded and entered into the case file previously opened in reaction to the initial alert condition.      



Information on the "Highway"



A message is broadcast via E-mail.



Outcome



Status files indicate power system released for routine battery maintenance by WC specialist. The backup power work request is given top priority by OCC/WC, and backup power is restored to operation.



1045 Hours: Alert+15 Minutes



The OCC System Manager informs the AT manager that all facilities are "validated" for transition to the ground-based system.  OCC coordinates with AT and WC personnel concerning traffic flow management.  Within minutes, OCC is able to notify AT that end-to-end services and facilities are now ready for the transfer from space-based to ground-based system control.



Information on the "Highway"



Broadcast message (i.e., NOTAM).  Case file logs service available.  



Outcome



Transition to the ground-based system begins.  Broadcast message informs all system users that the changeover will occur at 1200 hours.  All coordination activities have been recorded/logged/entered into the NIM Information Highway.



1100 Hours



After establishing that all is ready, AT specialists at the NOCC coordinate procedures to support transition from the DGPS to the ground-based system.  



In the meantime, the NOCC and OCC System Managers monitor the performance of the DGPS locations for any sign of deterioration.



Information on the "Highway"



Status of equipment, systems, and services (DGPS status degraded signal).  Algorithms models performance models.  Certification file update.



Outcome



Traffic flow impact on national level is controlled.  DFW traffic flow impact is controlled.



1130 Hours



A review of all notification activities is completed to ensure that all users are now informed of the situation.



Information on the ÒHighwayÓ



Routine maintenance status, ground-based system status.



Outcome



Uninterrupted GPS CATIII operations for a specified duration are provided.



1145 Hours



NOCC transmits a final message over the NIM Information Highway that the transition will take place at 1200 hours, 15 minutes away.  Aircraft receive this information via their uplink networks.



Information on the ÒHighwayÓ



Information agent filters information for airlines. 



Outcome



Aircraft receives that information via uplink. 



1155 Hours



The OCC System Manager checks the status display for a final observation that all is ready for the transfer.



Bringing the ground-based system on-line minutes later, the OCC System Manager contacts the WC to alert them of this final step.  The OCC System Manager asks WC personnel to further evaluate the ground station to determine whether it is still performing at expected levels or if some performance parameters have deteriorated to the point that it has contributed to the alert condition.  OCC coordinates with WC.



Information on the ÒHighwayÓ



Status and performance data for components and systems.



Outcome



Ground-based systems are stable and ready for operations.  AT begins using ground-based systems for precision approaches. 



1200 Hours



The NOCC System Manager takes the DGPS station offline.  AT adjusts flow control and reroutes traffic.



1215 Hours



WC personnel are informed that the DGPS station has been released for their evaluation.



1315 Hours



WC personnel complete their evaluation of the satellite ground station at DFW.  Everything appears normal.  Their activities are entered into the performance monitoring system. The system is then returned to available status.  The OCC System Manager observes an indication on the status and alarm display that the DGPS ground station is available for use.  The manager accesses the performance system, checks parameter values, and validates the station as "ready for use."



Information on the ÒHighwayÓ



Performance status data is available. Parameter checked. Case file is closed.



Outcome



Case file is closed.  Work history is updated.  Ground station is up. DGPS is usable, following confirmation that the local disturbance is over.   System is ready to transfer back to satellite system. 



The following tables depict an enhancement to Operational Scenario #2 originally described in the Airway Facilities Concept of Operations For The Future, 1993 Edition.



                                        �Situation�Services Affected�Systems

Involved��





�Weather advisory indicates unstable weather conditions for 12-16 hours at Dallas-fort Worth (DFW).



Satellite Center issues alert: increased weather disturbances.�Enroute/ Terminal�Category IIIA Procedures, using Differential Global Positioning System (DGPS)���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��



















1030�NOCC(N)  and others



































DoD(D)





NOAA(NA)

�1.	(N)Monitor global status board, sees operational alert has been received by one of the satellite ground stations at DFW. 

	 

2.	(N) Single-entry query.  

	 

3.	(N) Retrieve full status report on global status board.



4.	(N) Recommend an analysis of traffic flow impact.



(D) Initial satellite alert issued.



(NA) Confirms weather disturbances.�National system monitoring data  Ñ specifically, performance data and monitoring data, degrading signal alert.



Compile specific report from raw data. 

Alert condition opens a case file.



Models simulate traffic flow.











(D) Alert signal via Info. highway.



(NA) E-Mail���Outcome��







�(N) Report indicates satellite signal strength has decreased, but not yet to unsafe levels. 

(N) The parameter report also reflects that all observable parameters are in tolerance. 

(N) Services and facilities that support rerouting are adjusted by OCC to  accommodate new traffic flow.

(D) Initial satellite alert received.

(NA) Weather disturbance activity confirmed.

��

Time�Situation�Services Affected�Systems

Involved��

�Direct verification of situation

�                 

                    Ñ�Direct communications link���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��

1032�NOCC(N)

�1.	(N) Contacts  Satellite Operations Center - queries ÒhealthÓ of the satellite transponder channel.

�(N) Voice and video display are the media employed.���Outcome��

�(N) Reply is that weather disturbances is heavier than  expected, that activity may

       increase to its maximum  level by 1200 hours; expect full degradation.

��

Time�Situation�Services Affected�Systems

Involved��

�System management and coordination activities commence.

�Terminal/Enroute/

Flight Advisory�Datalink, video���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��











1035�NOCC

OCC 



Same activities, but global view at NOCC and local view at OCC. (NO)�1.	(NO) Inform Air Traffic (AT) Operations Manager of the situation.

	

2.	(NO) Recommend AT transition to operations using ground-based landing system.

	

3.	(NO) Concurrently inform facilities.

�(NO) E-Mail, broadcast message to selected recipients.





(NO) Consolidated information to provide picture of situation and its urgency.



(NO) E-Mail, broadcast message to selected recipients. 

���Outcome��



�(NO) AT concurs with recommendation and agrees to begin coordination activities immediately for transitioning to the ground-based system.

(NO) All facilities are informed of the situation via information highway and alerted to the deteriorating conditions.

��

Time�Situation�Services Affected�Systems

Involved���Ground-based systems are determined to be operational, except for backup power systems

�Terminal�              

                    

                   Ñ���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��









1040�OCC(O)













WC(W)







OCC(O)�(O) Monitors note that ground-based systems are operational, except the backup power systems.







(W) Inquires into the status file on the power system.



(O) Calls the WC specialist using automated dialing capability.

�(O) Degrading signal is detected.

Local Regional status of power system indicates power system out.  

Alert indicated. 



(W) Direct query into status file.

  



(O) Daily journal activity log updated, Case file updated.���Outcome���(O) Status file reveals power system had been released earlier for routine battery maintenance by work center specialist.

(W) Contact with site specialist is recorded, and entered into the case file previously opened in reaction to initial alert. 

(O) Backup power system is ready to be restored to operational.

���



Time�Situation�Services Affected�Systems

Involved���Facilities ready for transition to the ground-based system�Terminal/Enroute/

Flight Advisory�Data Link���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��















1045�OCC(O)

WC(W)

�1.	(O) Inform AT Operations Manager that facilities end-to-end services are ready for the transition from space-based to the ground-based system.  

	

2.	(O) Coordination with AT.

	

3.	(O) Coordination with WC personnel.

	

4.	(O) Coordination with flow management.

	

5.	(O)(W) Coordination with other WC.�(O)(W) E-mail broadcast message

���Outcome���(O) Transition to ground-based systems under way. 

(O) Customers (users) notified of operational change to occur at 1200 hours. 

(W) Coordination activities recorded and logged  into voice communications system.

���



Time�Situation�Services Affected�Systems

Involved���ÒAll systems goÓ for transition

�Terminal/Enroute�

                     Ñ���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��



















1100�NOCC(N)













NOCC/ OCC(N)(O)

















WC(W)

�1.	(N) Coordinate with AT specialist to  institute procedures supporting the transition from DGPS system to ground-based system. 

	 

2.	(N)(O) Monitor GPS location and AT traffic flow at national level.

	

	(N)(O) Monitor performance of DGPS locations for  deterioration in performance. 

	

	(W) Monitor AT flow at DFW...Site technician - certify backup power available. 

�(N) Determine all systems and services are in place / operational









(N)(O) Determine flow impact on national level.



(N)(O) Model performance.









(W) Update job log; update certification file.���Outcome���(N) Traffic flow impact on national level controlled.

(N)(O) DFW traffic flow impact controlled.

��



Time�Situation�Services Affected�Systems

Involved���

                      Ñ�Terminal /Enroute/

Flight Advisory

�

                      Ñ���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��



1130�NOCC(N)

OCC(O)

WC(W)

[Same activity for all-but at different level(global vs. local)] (NOW)�1.	(NOW) Review  all notification activities.

	

2.	(NOW) Verify all users know of the weather disturbance and transition situation.

�(NOW) Ground-base status; routine maintenance status.



(NOW) ÒReturn receiptÓ on messages employed for verification.���Outcome���(NOW) Provide uninterrupted GPS CATIII operations for a specified duration. 

��



Time�Situation�Services Affected�Systems

Involved���

                      Ñ�Enroute, Terminal, Flight Advisory

�Uplink���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��



1145�Flight Advisory (FA)









Airlines (A) 

�(FA) Receives information on Information Highway and transmits to general aviation.



(A) Final notification that  transition will occur at 1200 hours.

�(FA) Intelligent software agent filters information for general aviation. 





(A) Intelligent software agent filters information for airlines. ���Outcome���(FA)(A) Aircraft receive this information via uplink.

��

Time�Situation�Services Affected�Systems

Involved���                      Ñ�                      Ñ�                      Ñ���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��



1155�OCC(O) (System Manager)

�(O) Checks status display for final notice that all is ready for transition. 

(O) OCC coordinates with NOCC.

�(O) Component status of Ground-based systems subsystems; e.g., DME, glide slope, inner and outer markers, lights.���Outcome���(O) Ground-based systems stable and ready for operations.

(O) AT begins using ground-based system for precision approaches.

��

Time�Situation�Services Affected�Systems

Involved���                      Ñ�                      Ñ�                      Ñ���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��



1156�OCC (O) (System Manager)

�(O) Ground-based on-line. 

(O) Contacts WCs to alert them of this activity.

(O) WC asked to conduct further evaluation of ground station.����Outcome���(O) Ground-based station determined to be performing at expected levels, or if some parameter has deteriorated to the point that has contributed to the alert conditions.

��

Time�Situation�Services Affected�Systems

Involved���                      Ñ�                      Ñ�                      Ñ���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��1200�OCC(O), NOCC(N), WC(W)

�(O) DGPS station off-line.

(N) Monitor signal data.

�(N)(O)(W) DGPS status���Outcome���(W) Receives notice from OCCÑDGPS station has been released for evaluation.

��

Time�Situation�Services Affected�Systems

Involved���DGPS problem cleared.  



DGPS usable; may initiate transition back. 

�Enroute/Terminal/

Flight Advisory�CATIII, Datalink

Data comm���Org.�Actions�Systems Activities ÒNIM Info. HighwayÓ Involvement��





















1315�OCC(O)







WC(W)







NOCC/OCC(N)(O)





OCC(O)

















NOCC/OCC(N)(O)�(O) Complete evaluation of the satellite ground station, all checks are found OK. 



(W) Enter activities into performance-monitoring systems. 



(N)(O) Return system to available status.



(O) Observes on status and alarm displays that DGPS ground station is available for use.



(O) Inquires about performance system, checks parameter values.



(N)(O) Coordinate for return to national. 

�(O) Satellite navigation signals return to usable tolerance.



(W) Coordination of communication up the line of authority.



(N)(O) Detect low -level performance indicators.



(O) Performance status data available; parameter checks. ���Outcome���(O) Ground station up.  

(W) Case file closed.

(W) DGPS usable following confirmation that the weather disturbances are over.

(N)(O) System ready to transfer back to satellite system.

���

This scenario is mapped at a high level to the Performance Based Management Model Views as shown in the diagram below.











� EMBED Word.Picture.6  ���

�

An example of the possible information flow for this scenario is summarized in the diagram below.









� EMBED Word.Picture.6  ����

PERFORMANCE BASED OPERATIONS & MAINTENANCE 

MANAGEMENT SCENARIO

� EMBED Word.Picture.6  ���



The activity for this performance based management scenario occurs mostly at the WC-level with occasional OCC interactions.  The following Performance Based O&M scenario lists the actions taken by the WC technical specialist as routine operations and maintenance are performed. The OCC and NIM Information Highway interactions are listed.  Relevant Information Highway system activities and resultant situation outcomes are depicted.  



STEP 1. 



The technician reports for work by accessing the NIM Information Highway and requests his/her daily task schedule (Actual on-site presence may not be necessary. Remote access  from home, for instance, could be telecommuted via the NIM Information Highway ). 



Information on the  ÒHighwayÓ



Work/task schedule with OCC prioritized work items.



Outcome.



The technician peruses the schedule to prioritize his/her site visits.  



STEP 2.



The technician reviews the data surrounding the Datalink problem.  He/she initiates an equipment diagnostic action (remotely),  and reviews system service impact data.  



Information on the  ÒHighwayÓ



Diagnostics program (active), performance data, check, and alerts (pulsed).



Outcome.



Detailed data from specified equipment(s) or facility(ies) is displayed according to conformity within a specified range of parameters.  The WC and OCC have access to the same information in order to provide the WC technician with a system/service view and to aid in the assessment of local priorities and impacts. 



STEP 3.



The technician evaluates the results of the diagnostics and delivers the recommended daily schedule to the OCC. 







PERFORMANCE BASED O&M MANAGEMENT SCENARIO��Action or Situation�System Activities / ÒNIM Information HighwayÓ Involvement�Outcome��Technician:

¥	Access recommended work schedule.

�

Prioritized work schedule recommended by OCC.�

Detailed job schedule displayed.��¥	Reviews data.

¥	Initiates diagnostics (to obtain specific information on Datalink to site).

¥	Review service impact.�Diagnostic program activated, checks, alerts and performance data is pulsed.�Detailed data from specified equipment, facilities within specified parameters displayed.



OCC/WC view service availability information.

��¥	Evaluate new information.

¥	Contact OCC, deliver daily schedule.�Daily word schedule. Summarization of data.�OCC receives detailed report from WC.  Using alerts, reports and data from other WCÕs and coordination information from NOCC, OCC prioritizes work schedule items. 

��OCC indicates to WC that Datalink should be first priority. �Message data.

Sophisticated algorithm identifies parts and availability.

�Message received by WC.

Inventory list of available part specific to task listed.��Arrives at site and logs maintenance activity.

�Activity log�Activity log updated.��¥	Performs repair and validates service availability at local level.

¥	Notifies OCC

�OCC Message date�OCC receives repair notice and systems validation.

��OCC monitors system alerts.

�Parameter data.

Service Availability.

�OCC validates service.��

Information on the  ÒHighwayÓ



Daily work schedule and evaluation of system/service problem.











PERFORMANCE BASED MAINTENANCE SCENARIO (con't)��Action or Situation�System Activities / ÒNIM Information HighwayÓ Involvement�Outcome��Technician inputs part using  bar codes into NIM Information Highway.�Part number validated by algorithm against inventory and acquisition list. 



Intelligent computer programs update life-cycle and trend analysis actions.



Algorithm generates site specific check list used to complete scheduled technical tasks and housekeeping 

�Trend analysis indicator flashes at OCC.  OCC determines actions based on the number and type of problems at similar sites and similarities of event. 



OCC sends trend analysis report to NOCC, ANC, and ANR.��Technician closed actions.�Case file closed out; National Logistics Data Base updated; work schedule list updated.�Technician goes to next assignment.��Outcome.



OCC receives detailed report from WC.  Using alerts, reports and data from other WCs and coordination information from NOCC,  the OCC in coordination with WC, prioritizes work schedule. 



STEP 4.



The OCC indicates to the WC technician that one problem (e.g., Datalink) - based on  the OCCs local system perspective - should have priority over all others. 



Information on the  ÒHighwayÓ



Message data, algorithms (identifies parts and availability)



Outcome.



The message received by WC. Inventory list of available parts specific to the task is listed.



STEP 5.



The technician arrives at the site and logs-in that the problem (e.g., Datalink) should be first priority.



Information on the  ÒHighwayÓ



Activity log.

 

Outcome.



The activity log is updated.



STEP 6.



The technician performs repair and validates the success of the repair at the local level; then notifies the OCC of this action.



Information on the  ÒHighwayÓ



OCC Message data



Outcome.



OCC receives repair notice and system validation.



STEP 7.



The OCC monitors system alerts.



Information on the  ÒHighwayÓ



Parameter data and service availability

 

Outcome.



OCC validates that the system service is operable.



STEP 8. 



The WC technician  inputs into the NIM Information Highway  the part(s) that were actually used in the repair using technology such as bar codes and the National Logistics Database is updated. 



Information on the  ÒHighwayÓ



Part number;  validation of part number against inventory list and acquisition list; update of life-cycle and trend analysis data; and generation of site-specific check list to be used in the completion of the scheduled maintenance tasks and in the technicianÕs general recordkeeping activities.

 

Outcome.



Trend analysis indictors flash at the OCC.  The OCC then determines actions based on the number and type of problems at similar sites and considers similarities of events. 



STEP 9



The WC technician closes out actions. 



Information on the  ÒHighwayÓ



Case file (closed out)

Update National Logistics Database

Work schedule list (updated)



Outcome.



WC technician goes on to next assignment. OCC sends significant trend analysis report to NOCC, ANC and ANR. If problem deemed significant, item will be on the agenda of administrative meeting. (See administrative scenario that follows).



�ADMINISTRATIVE SCENARIO

� EMBED Word.Picture.6  ���



This scenario describes a regularly scheduled eventÑa meeting with AF and stakeholders (i.e., NOCC & OCC representative(s), AT, local airport officials, industry, etc.). The purpose of the meeting is to plan, review, and refine current business processes. This meeting in 2010 would be conducted using video conferencing with instantaneous what-if analysis using the NIM Information Highway. The objectives of this meeting would be to:



Q	Reinforce AFÕs commitment to customers, 



Q	Validate AFÕs processes for restoration, planning, and priorities, 



Q	Create a dialog with industry in order to influence industryÕs technology trends, and 



Q	Encourage industry to understand the FAA environment, and involve FAA system builders.



The following scenario illustrates the behaviour associated with addressing oneÑout of manyÑmeeting topics: namely, the availability performance metric associated with a particular service appears to have been below the standard level on a number of occasions. This issue is identified by the NOCC/OCC/WC and initially brought to the attention of first- and second-level AF engineering. Engineering will assess and issue a recommendation for problem solution via the NIM Information Highway. The team of stakeholders (second-level engineering) identifies resolutions using knowledge-based models (available on the NIM Information Highway) to evaluate and forecast performance impact based on different proposed solutions. These solutions result in an AF analysis of the relevant and current procedures, priorities, processes, and requirements for systems and services.



The final outcome depicts AF as proactive in its role as a customer-oriented service provider.  The following steps, along with the Administrative Scenario Table, describe possible events in this 2010 scenario.



STEP 1.



Problem:  Service availability is occasionally below acceptable tolerances.



Information on the ÒHighwayÓ



Historical performance information.



Outcome



None.



STEP 2.



Over time, the WCs update their maintenance log for each system at every site visit. 



Information on the ÒHighwayÓ



Case file entries (e.g., maintenance history and outages report updates)

Algorithms (generates a trend analysis report and flags an alert to OCC)



Outcome



NOCC, OCCs,  & WCs receive the report.



STEP 3.



The NOCC/OCCs analyze the status report (indicating system failure trends against traffic flow impact).   Once the NOCC determines that a problem or potential problem exists, the NOCC indicates to the OCCs and WCs that this sitiuation be reviewed at the meeting in order to head off future potential problems.  



Information on the ÒHighwayÓ



The NOCC report (generated and flagged as top priority) is sent to ANC and ANR with a return receipt requested.



Outcome



ANC and ANR receive the report.  A determination is made to modify or review system specifications. 



STEP 4.



System problem reports are reviewed and analyzed by ANC, ANR and NOCC culminating in a "call for problem review" or "request for solution."  



Information on the ÒHighwayÓ



Call for action (sent Ñ return receipt requested Ñ to stakeholders).  

Schedules and associated information sent (meeting time coordinated and scheduled automatically).



Outcome



Stakeholders, including industry, receive the broadcasts.



STEP 5.



Meeting is held, based on real-time distributed discussion, and the problem is discussed.



Information on the ÒHighwayÓ



Groupware modeling tools are used for "what-if" determinations;  Knowledge-based models are also used to evaluate and forecast performance impacts of different options.



Outcome



Group chooses the best option to pursue.







STEP 6.



The best option is ÒbaselinedÓ and placed on the NIM Information Highway .  



Information on the ÒHighwayÓ



Option (is available).

Pertinent data/information (available).



Outcome



The option needs validation. The option is handed off to first-and second-level engineering. 



STEP 7.



The first- and second-level engineering personnel validate the option.



Information on the ÒHighwayÓ



Models, graphics, reports, minutes (are available).



Outcome



The option solution is validated and a meeting with stakeholders is initiated. 



STEP 8.



AF and stakeholders review and discuss the results from engineering and analyze the impact on business practices. 



Information on the ÒHighwayÓ



Broadcast message (sent).



Outcome



AT, AF,  Airport authorities and industry receive message.



STEP 9.



The group reviews the impact of new system changes on business practices.



Information on the ÒHighwayÓ



Directives, policies, procedures, (e.g., disaster recovery), etc. are available for review.



Outcome



Official request for policies and procedures update is initiated; and any appropriate life-cycle change is recommended. 



STEP 10.



AF plans the effective use of resources in anticipation of the changes in policy and procedures.  This plan assigns resources for all appropriate stages of a systemÕs life-cycle.



Information on the ÒHighwayÓ



Human Resource data, schedules, skills inventory, etc.  (are available).



Outcome



Customer satisfaction is addressed before a problem occurs.  Projected needs are anticipated and planned.  Business practices are modified to accommodate customer needs.   Industry is given an opportunity to react to AFÕs needs and requirements. 







ADMINISTRATIVE SCENARIO��Action or Situation�System Services ÒNIM Information HighwayÓ Involvement�Outcome��Problem:  Service availability is below acceptable tolerance.

����Over time the WC's update maintenance log for system for every site-visit.�¥    Case file entries

¥	Maintenance history

¥	Outage report updates



Sophisticated algorithms in ÒhighwayÓ generate a trend analysis report and flags alert to NOCC, OCCs, and WCs.

�Report received at NOCC, OCCs and WCs.��NOCC has analyzed status report indicating system failure trends against traffic flow impact.  Upon determining a problem, NOCC recommends a review to head off future problems.

�Report is generated and flagged as top priority.  



Sent return receipt requested to ANC, and ANR.�Report received by ANC and ANR.  



Determination is made to review and modify system specifications.��ANC, ANR, & Logistics Support team and/or Life Cycle support team reviews and analyze system problem report and issues a call for problem review or request for solution.�Call is captured in information highway and sent return receipt to stakeholders.  NIM Information Highway automatically determines best meeting time by analyzing stakeholders' schedules. 

�Stakeholders, including industry, receives broadcast. ��Meeting is held, based on real-time discussion.�Group-ware modeling tools are available for what-if scenarios.  Knowledge-based models available to evaluate, forecast performance impacts of different options.

�Group chooses best option.



��Best option baselined in NIM Information Highway�Option available 

Meeting minutes available

�Meeting called to validate solution.  Option handed off to first- and second-level engineering 

���

ADMINISTRATIVE SCENARIO (con't)��Action or Situation�System Services ÒNIM Information HighwayÓ Involvement�Outcome��First and second level engineering validate solution.�Models, graphics, reports, and minutes are available.

�Solution validated and meeting with stakeholders initiated.

��AF and stakeholders meeting called to review engineering results and impact on processes.

�Broadcast message sent.�AT, AF, Airport authorities, and industry meet.��Group reviews impact of new system change.�Directives, policies, standing ops, procedures (i.e., disaster recovery), etc., are available. 

�Update for policies and procedures requested.



Life cycle change recommended.��Plan resources based on anticipated changes in policy and procedures;  plan resources for all appropriate stages of system life cycle.

�Human resource data,

schedules, skills, etc. available.�Satisfy customer needs.

Plan for projected needs.

Modify business practices to accommodate customer needs. ��

�APPENDIX B.  

DESCRIPTION OF OPERATIONS FUNCTIONS
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	This appendix describes in detail the various functions of the new Operations Concept.  As noted in Section 2, these functions were initially defined in the Airway Facilities Concept of Operations, 1993 Edition, and fall under five functional areas:



1.	Service & Systems Management



2.	Service & Systems Operations and Maintenance



3.	Information Management



4.	Operations System Planning and Requirements



5.	Operations Administration



SERVICE & SYSTEMS MANAGEMENT
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	Monitor Systems and Services



	Observe the real-time performance of the systems and services that constitute the NAS infrastructure.  This function provides for determination of the overall health of the NAS and permits instant determination of problems or failures.

	

	Anticipate Failures



	Identify a deviation from normal operations before a failure has occurred through the analysis of performance data. The application of intelligent systems, neural networks, and other diagnostic methods will assist in the analysis and presentation of the anticipated failures.



	Analyze Performance



	Examine performance measurementsÑincluding the overall NAS infrastructure system performanceÑanalysis criteria, trend analysis, and outage data for individual services. This information will be used to assess and determine the quality and effectiveness of the services provided to customers. Historical statistical databases will be available on the NIM Information Highway, with access throughout the AF organization. The majority of the analysis will be accomplished by using commercial off-the-shelf (COTS) software systems.









	Measure Cost



	Establish and maintain processes, procedures, and systems to track accurately the cost of delivering services to customers and, to the extent possible, project and track accrued benefits.  These costs and estimated benefits will then be used to drive the budget/acquisition process and to provide the information needed to make sound system management decisions.



	Set Priorities



	Establish the precedence of systems and services based upon customer needs and impact on service delivery. This prioritization will be used to manage AF resources in order to achieve established performance standards.



	Coordinate Status 



	Ensure that activities with an impact on the NAS infrastructure are reported within AF Operations and  to customers and suppliers via the NIM Information Highway.



	Manage Events



	Manage significant events using a predetermined set of procedures. These events may be hurricanes, disasters, important local or national happenings, major telecommunications failures, or situations that occur during the management of the NAS. Intelligent decision-aiding and information systems will furnish information to NAS managers that will keep them situationally aware of such events and their impact on overall NAS performance.



	DoD Support  



	Manage activities related to the GPS and other joint use systems that require contact with DoD to determine and manage shared resources and requirements.



	Capacity Management



	Manage reallocation of resources to ensure that aircraft capacity and the supporting infrastructure of NAS systems, services, and support functions are concurrently maximized to meet customer needs. Simulation software will provide actual and predicted system loading changes to NAS assets and on-line dynamic changes to NAS equipment. This function encompasses the ability to review any proposed changes to the NAS and evaluate system-level impacts as part of the change evaluation process.



	Analyze System Effectiveness



	Analyze the system effectiveness in real time. This function also encompasses the capability of projecting future scenarios of system degradation and failure. These scenarios will form the basis for analysis of system effectiveness for system-level operations, maintenance, and supportability in terms of resource utilization, contract performance, costs, and customer satisfaction.



	International Coordination



	Work jointly with aviation officials in foreign countries to address issues affecting the delivery of NAS services. This function includes the coordination required for the provisioning 



of NAS operations services and AF expertise to foreign customers.



	Resource Management



	Manage all the resources required to perform continuous operation of the NAS infrastructure at established performance standards. Resources include staffing, funding, and information.



	Monitor Restorations



	Monitor the progress of restoration activities and adherence to established restoration plans.



	Resolve Conflicts



	Resolve conflicts, particularly where responsibility for affected components of an end-to-end service cross organizational boundaries and suppliers are involved. This includes resource contention and restoration priorities.



	Plan Scheduled Outages



	Schedule and coordinate periodic activities needed to maintain or enhance the operability of NAS services. Scheduled outages will be planned based on criteria established for Performance-Based Maintenance & Operations.



	Customer Services Interfaces



	Provide customers a single point of contact for coordination/assistance regarding services that make up the NAS infrastructure.



	NIM Information Highway Management



	Manage the operations of the communications networks, computer processors, and information systems that constitute the NIM Information Highway. This function includes the interface and coordination required with the various AF offices responsible for supplying the information.



SERVICE & SYSTEMS OPERATIONS AND 

MAINTENANCE
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	Identify System Modifications



	Identify changes to the NAS infrastructure that will improve or enhance facility, system, or service performance.



	Plan System Adjustments and Reconfigurations



	Establish a planned sequence of activities required to perform the facility or system adjustments and reconfigurations.









	Perform System Adjustment



	Change the behavior of the NAS infrastructure in real time by altering configurations or adjusting the parameters of systems or networks. Use software or hardware interfaces to change or reset equipment, network, or system configurations to continue the service availability and capacity of the NAS. In addition, the workforce and associated logistical support are directed as required to facilitate the restoral or recovery activity.



	Plan Restorations 



	Establish a planned sequence of restoration activities including the use of backups, cut-over times, and direction to the workforce.  Restoration plans will be available to customers.



	Corrective Operations and Maintenance



	Take actions to restore facilities, systems, or services to operation or to full capability following unscheduled failures, interruptions, or predictions of such.



	Report and Coordinate Maintenance



	Coordinate activities required to restore facility operation, potentially including solicitations for engineering support and other assistance to resolve exceptionally difficult problems. These activities will be formally documented through an automated reporting system on the NIM Information Highway.



	Quality Assurance



	Perform activities to preserve the design integrity and quality of advertised services. This includes scheduling and arranging activities associated with the periodic flight inspection of facilities that make up the NAS infrastructure. Flight data needed to verify and validate system performance will be collected by automated software tools.



	System/Service Verification/Certification 



	Take actions to ensure the integrity and credibility of service delivery. This function, formerly provided by facility certification programs will evolve to meet current and future standards and requirements. The verification/certification is done in accordance with specifications developed for each particular system or service.



	Coordination with Non-FAA Facilities



	Take actions to interface with users, customers, utilities, airport management, DoD representatives, state or federal agency personnel, and other stakeholders where such actions require local, on-site knowledge/skills and actions.



	Logistics Inventory Management



	Actions required to track and manage distributed spares, provide repair and replacement actions at the facility level, and support other centralized logistics activities. The function includes database input and management due to equipment commissioning, modification, and decommissioning activities.





	Engineering Hardware/Software Support



	Support the operation, maintenance, and management of the NAS by providing information about the design and use of NAS facilities and systems.



	Hazardous Materials (HAZMAT) Management.  



	Support for the systematic identification, handling, and disposal of HAZMAT associated with, or deriving from, on-site maintenance actions.  This function includes requisite documentation trails and coordination details for interactions with local/state/national authorities. 



	First-Level Response (Accidents) 



	Provide first-level response to emergencies and disasters including actions needed to support FAA on-site investigation, recovery, and quality assurance  activities following aircraft accidents/incidents. Performance of this function requires the ability and knowledge necessary to identify requisite actions for preparedness and timely restoration of services.



	Facility Environment and Security



	Required activities to protect facilities from damage due to criminal intent, fire, or other service-threatening events. Routine site visits are required to supplement automated records.



	DoD Support



	Required activities to the operation and maintenance of joint use systems with the DoD to determine and manage shared resources and requirements.



	Contractor Management 



	Monitor activities by the field element to ensure that contractor-provided facilities/services or maintenance of federal and nonfederal facilities meets national standards. The function also includes coordination at the local level, for example, to resolve problems, provide an interface with other FAA or federal organizations, and accommodate contractor needs. The monitoring of maintenance or environmental services associated with facilities is encompassed as well.



Execute Diagnostics  



	Identify the specifics of a problem in remote or on-site response. When practicable, machine intelligence and decision-aiding diagnostic applications will be used prior to on-site intervention. Direct engineering support (telephone/on-site) will be available as required for every event.



	Remove & Replace an LRU



	LRU is removed & replaced to return a facility or system to service, when practical. The LRU is then either discarded or undergoes "off-equipment" repair at the Logistics Center.









	Support System Modification



	Coordinate and execute actions mandated by the issuance of national directives transmitting software, firmware, hardware, and documentation.



	Coordinate Facility Commissioning/Decommissioning



	Coordinate activities and resources required to commission and decommission NAS facilities and systems.



	Customer Service/Support/Coordination



	Manage the field element of Operations that provides the primary day-to-day interface with customers. The function includes personal interaction to facilitate direct feedback on user satisfaction with services provided.



	NAS Outage Reporting



	Manage the automatic logging and documentation of interruptions to NAS operations. Outage information will be available for future analysis through the NIM Information Highway.



	Joint Acceptance Inspection (JAI)/

	Contractor Acceptance Inspection (CAI)

Manage the on-site support of Facilities and Equipment (F&E) program activities by Operations field elements. This function includes activities such as coordination of engineering design approvals, technical support, acceptance testing, inspection, site documentation, and problem resolution.



INFORMATION MANAGEMENT 
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	Manage Technical Documentation



	Manage the establishment and operation of systems, processes, and procedures to manage all documentation used in the operation of the NAS infrastructure. This includes measures to ensure the currency and completeness of technical documentation available to support on-site maintenance. This function encompasses requisite updating, as well as the retrieval of site-specific data and national standards documentation.



	Document Hardware and Software Modifications 



	Document all changes to hardware and software installations. Establish procedures to ensure that all modifications are documented at the source. Modification data will be used to update AF Operations configuration data.  

 

	Maintain National System and Service Status Information 



	Maintain and provide access to national systems and service status information, including overall health of the NAS; the status of service delivery as well as the status of individual facilities and services; identification of primary and backup facilities/services that are components of specific end-to-end services;  restoration plans; and projected changes and impacts to service delivery. Consolidate, manage, and provide access to System and Service Status Information to customers internal and external to the FAA through the NIM Information Highway.



	Data and Communication Security



	Establish mechanisms to protect against the loss, unauthorized use, unauthorized disclosure, loss of integrity, or loss of availability of AF Operations data and knowledge. Ensure that Data and Communication Security policy and procedures are enforced.



	Coordinate Interfaces to National Systems



	Establish and coordinate interfaces and information exchange with national systems. This function will be a critical element of the transition process. As systems evolve, they will become more highly integrated, but in the early stages of transition, information will imported to and exported from multiple national systems. AF Operations will serve as the broker of this information.



	Define Information Requirements



	Identify information and knowledge requirements at all levels of AF Operation and all AF Operations customers and establish a process to understand and define them. Identify and categorize information and knowledge (in various forms) used to make decisions. Identify additional information and knowledge that, if available, would improve the quality of decisions. Model AF Operations and customer processes and information to verify requirements. Identify access requirements.



	Develop Information Systems



	Develop Information Systems to support the requirements discussed above. Information System Development includes requirements definition, design, coding, test, and installation. The incremental build philosophy of AF Operations specifies the need for using prototyping to prove concepts and justify further development.  



	Develop an overall approach to prototyping and system development. Establish mechanisms, procedures, and an overall information system architecture to guide the development of new systems and prototypes. Establish deployment mechanisms to maximize field capabilities while minimizing risk.



	Collect Operations and Maintenance Support Data



	Collect and maintain Operations and Maintenance Support Data such as performance data, historical maintenance information, identified problems and trends, policies and procedures.  Identify mechanisms to filter the information intelligently and/or transform it into a knowledge base.



	Maintain Operations Configuration Information



	Collect and maintain Operations Configuration Information. Ensure that AF Operations maintains accurate, up-to-date configuration information for all components of the NAS. Use configuration information to drive logistics and logistics inventory requirements. 







	Maintain Operations and Maintenance Data



	Maintain an accurate log of all Operations and Maintenance activities. Ensure key data elements are accurate. Maintain archive of historical data.



OPERATIONS SYSTEM PLANNING AND REQUIREMENTS
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	Develop Policies and Procedure  



	Establish and maintain policy providing guidance and direction for system operations (NAS infrastructure management and maintenance activities). 



	Compile Resources Requirements



	Develop and submit budget requests for determining, defining, and developing requirements related to NAS infrastructure operations. Included is the development of budget requests for research, engineering, and development (RE&D) activities related to enhanced and future NAS infrastructure operations activities.



	Develop Systems Requirements  



	Develop and sponsor on-going requirements for NAS infrastructure operations through participation with life-cycle managers and RE&D program managers to ensure that requirements are understood and met. The function includes fostering and building credence in Operations as a critical element of the NAS in the global environment.



	Encourage proactive involvement in determining, defining, and developing requirements related to performing NAS infrastructure operations. In order to adequately determine Operations requirements, it will be necessary to stay abreast of developments in such areas as rapid application development (RAD) and rapid simulation modeling (RSM) methodologies, knowledge capture, graphical user interface (GUI), and information systems technology (e.g., decision-aided intelligence, machine intelligence, and expert systems). This function includes actively encouraging and promoting COTS/Non-Developmental Item (NDI) acquisitions to meet NAS operations requirements, with attention to the human factor aspects of these acquisitions. 



	Maintain the capability to stay abreast of leading-edge technologies that relate to NAS infrastructure operations, and assess their applicability to those operations. Encompassed here are CASE developments, human factors activities, telecommunications technologies, networked information systems, decision-aided intelligence developments, technology improvements in service line systems (e.g., surveillance, navigation and landing, communications), operations management technologies, and satellite-related developments.



	Establish and maintain close coordination with the life-cycle management, development, and acquisition functions to ensure that the requirements of NAS infrastructure operations are incorporated in a manner that ensures timely availability of features encompassed by the requirements.



	Develop the capability to plan for the transition of new NAS infrastructure systems and 

services into the Operations environment. This function includes involvement with various development offices in deployment planning and preparation activities to ensure that the requirements of NAS infrastructure operations are properly fielded. It also includes the establishment of policy supporting responsive (tactical) planning for unscheduled activities.



Define Capacity Requirements



	Identify the facility and system capacity required to satisfy current and future air traffic needs. Simulation software tools will be developed to provide predicted system loading to NAS assets and assess the impact of system upgrades or replacements.



	Strategic Planning  



	Develop an ongoing strategic planning process for NAS infrastructure operations.



	Enhance the long-range strategic planning through the modeling and statistical databases available within the system. This function also provides a capability for investigating the impacts associated with equipment upgrades; changes from land-based to space-based communications, navigation, and surveillance (CNS) systems; airport improvements; equipment outages; and the introduction of new systems into the NAS.



	Performance Planning



Develop and refine performance measurements and analysis criteria for each NAS infrastructure service. Site specific Performance-Base Operations and Maintenance criteria will be locally developed for each NAS facility and system.



OPERATIONS ADMINISTRATION
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	Human Resources Management



	This involves the administration of recruitment, selection, and position management programs within the Operations organization. This function includes responsibility for developing internal personnel processes to implement personnel actions (e.g., forming selection committees and conducing structured interviews) that comply with agency policy and result in placement of qualified employees to accomplish the  organizational mission. It also encompasses employee performance measurement techniques, reward structures, tools, and performance standards.



	Establish policies related to managing the human resources required for present and future Operations activities (workload), and participation with Resources Management in determining methodologies and processes for effective utilization of these resources.



	Assume responsibility for planning and documenting space/furniture requirements, and ensuring that the work environment is safe and healthy and allows people to be productive. Managing space and surroundings on a daily basis will minimize impacts on the workforce of a continually changing physical environment.



	Employee Development, Training, and Career Development Management



	Establish a process to track employee career progression plans, promote career development experiences, administer formal mentoring programs, and maintain employee career records.  Employee career plans should be made in concert with work group input; be dependent on individual performance; and cover technical, social, and career development training.





	Team Building  



	Establish and support of Participative Management Programs. The management of forums for employee involvement and participation in Operations organizational decisions and redesign of processes. This function encompasses future programs that involve work at home, alternate work schedules, self-managed groups, structured team-building activities, facilitator development and utilization for team activities, and management of diversity programs.



	Monitor the pulse of the workforce, being aware of the existing cultural climate, and promoting positive change programs. This function also includes interfacing with employee involvement groups and labor management organizations, and providing for employee development. The NIM Information Highway will facilitate employee preparedness to assume a proactive stance in any problem resolution necessitated by cultural change



	Budget Management



	Assume responsibility for the formulation of Operations organization budgets, preparation and coordination of budget justifications, prioritization of budget line items, and participation in AF budget processes. In addition, this function includes the development and coordination of spending plans, and preparation and processing of procurement requests and other necessary budget documents.  



	Administrative Program Management

	

	Track costs, inventory, travel, and real and personal property; procurement of services, supplies, materials, and administrative support contracts; and administration of policy and procedures, and document management (filing systems).

�APPENDIX C.  

THE FUTURE AIR TRAFFIC MANAGEMENT SYSTEM
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INTRODUCTION

� EMBED Word.Picture.6  ���



It is vital that there be a continuously evolving target, an end�state goal, to provide direction for the endeavors underway to realize a future air traffic management system design and architecture for the 21st century. It is essential to have an understanding of this future to support FAA system improvement plans. The understanding provides guidance and direction for research and development and for subsequent investment decisions.



Because of the capital improvements and research and development efforts underway in the United States and abroad, as well as the work of the Future Air Navigation System (FANS) Committee of the International Civil Aviation Organization (ICAO), the outline of the future system leading into the early 21st century is becoming quite clear. Its benefits may come sooner than many anticipate.



The scope of the National Airspace System (NAS) and the FAA's Research and Development Program comprises technical disciplines and issues beyond air traffic management including aviation security, airworthiness and certification of new aeronautical technologies, airport technology and standards, aviation medicine, and aircraft emissions and noise. This chapter focuses on air traffic management.



In accordance with practices that have evolved in a number of forums dealing with the future of traffic flow management and control, we must distinguish among three processes. The term "air traffic control" refers to the tactical safety separation service that prevents collisions between aircraft and between aircraft and obstructions. The term "traffic flow management" refers to the process that allocates traffic flows to scarce capacity resources. "Air traffic management" is the composite process ensuring the safe, efficient, and expeditious movement of aircraft. Air traffic control and traffic flow management are components of the air traffic management process. (Adapted from "Concepts and Description of the Future Air Traffic Management System," Federal Aviation Administration, April 1991.)



FUNDAMENTAL REQUIREMENTS
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International Scope



The air traffic management system of the 21st century, like aviation itself, must and will be international in scope.



The fundamental technologies, procedures, and systems must be compatible worldwide. Satellite technology will become increasingly attractive and will provide broad regional, even worldwide, services.



The evolutionary future system design must meet the test of international acceptance and interoperability. It must allow for implementation at various levels of sophistication to provide various levels of service tailored to specific applications.



Evolutionary �� Not Revolutionary



The development of the system must be evolutionary. There is often the temptation to design on a "clean sheet of paper" to take full advantage of new capabilities which new technology offers. The reality is that transition and integration are the most difficult institutional problems facing system designers. It is simply impractical to make a transition from one system to another in time frames less than several years in duration.



Long transition periods place a heavy burden on the implementation of new systems replacing in-�service systems because the two operate simultaneously, side�by�side, during the transition period. For new systems where no current in�service equivalent exists, the transition burden is less.



While change in the system will be evolutionary, the design for the future must provide a well-�understood, manageable, cost�effective sequence of improvements that keeps pace with user needs and culminates in a system meeting the safety, capacity, efficiency, and environmental demands of the early portion of the 21st century.



Service to a Broad User Spectrum



The system must accommodate a broad spectrum of users and various levels of avionics equipment. User categories include single�engine general aviation aircraft, sophisticated business aircraft, helicopters, the whole range of commercial aircraft operating in a variety of environments, and military aircraft of all types. In the future, advanced subsonic transports, second generation supersonic transports, and hypersonic aircraft will be added to the environment.



In a typical year, 46 million hours are flown in the NAS of which 13 million (28 percent) are flown by scheduled operators. The remaining 72 percent of the airspace use is by nonscheduled operators (57 percent general aviation and 15 percent military). Clearly, the system of the future must do more than accommodate the nonscheduled operator; it must be user friendly and promote its use by the entire community.



OUTLINE OF THE FUTURE SYSTEM �� IS  IT CLEAR OR 

CLOUDY?
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The outline of the future system leading into the early 21st century is fairly clear. It will evolve from the system modernization effort currently underway in the Capital Investment Plan; its design will be based on user needs and the technology opportunities for meeting those needs. While new technology breakthroughs are always welcome and all must be continually alert to such developments, one simply cannot plan on what is not known. Thus, the current thinking for the future system is based on the technology opportunities that are apparent now.



A major design challenge in the development of air traffic management procedures and techniques using new technologies to realize system improvements centers on the roles of the human operators. Information provided to these individuals and the tasks assigned must be consistent with their management and control responsibilities, as well as the innate characteristics and capabilities of human beings. As basic understanding of human factors improves and facilities for testing the human factors aspects of system designs become available, the design process will become easier.



The Goals for the Future System



The goals for the future system include:



Q	Maintain and improve the safety of flight operations,



Q 	Increase system capacity and fully utilize capacity resources as required to meet traffic demands in all visibility conditions,



Q 	Better accommodate user�preferred flight trajectories (e.g., cruise�climb vertical profiles following direct routes),



Q 	Better accommodate the full range of aircraft types and avionics capabilities,



Q 	Improve aviation information for users, including weather observations and forecasts, traffic congestion and delays, status of NAS facilities and airports, and in�flight situational awareness based on cockpit display of traffic information,



Q 	Improve navigation and landing capabilities, including curved approach, missed�approach, and departure guidance and eventually a satellite�based capability approaching Category I. Category II precision operations should be supported at all airports serviced by air carriers with Category III provided at the pacing airports, and



Q 	Increase user involvement in decision-making, including computer�based, air�ground negotiation of flight trajectories.



System Design Considerations



A number of system design considerations deserve discussion, in particular:



Q 	The environment in which the aircraft operate and the best ways to improve the quality and timeliness of the information on the environment that both aircraft and the air traffic management system must use,



Q 	Information on traffic flows en route, in transition, approaching the airport, and on the airport surface, as well as dynamic information on current and projected capacity resources and ways to improve the quality and currency of this data,



Q	Information on the positions and maneuver intentions of aircraft and the ways this information can be used best within the air traffic management system,



Q 	The procedures and separation standards which affect airspace capacity and ways to improve them, and



Q 	The use of automation tools to help sort, process, and manage the mass of information required to best utilize available airspace and airport resources.



The Operating Environment



The quality of air traffic management depends on the efficacy of the air traffic management plan and its ability to adapt rapidly to changing circumstances. The quality of information available to the system is a primary driver, and information about the environment in which they operate is the starting point. The major ingredients are winds aloft; winds (and wind shear) on the approaches; information on severe weather and its movement; the quality of short�term weather forecasts; weather impact on runway conditions (rain, snow and ice); local requirements to contain or distribute aircraft noise; and the existence, strength, and transport of wake vortices.



The future terminal area/airport air traffic management system can be no better than the information available to it. The task is to develop and implement better sensors and the information transfer (communications) that enables the information to be used more efficiently by people and computers.



A part of the development of improvements is the selection of the best sources of information. An increasing percentage of the commercial aircraft fleet is equipped with both inertial reference navigation systems and data link communications. These aircraft can automatically communicate instantaneous wind information and other data about the environment in which they fly and the environmental impacts they bring (wakes, achievable stopping distance on reduced friction runways, etc.). The future system will selectively utilize this aircraft data to augment the ground�derived arsenal of environmental information.



TRAFFIC FLOW MANAGEMENT INFORMATION
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Traffic Flow



If the system is to operate efficiently, there is great benefit to a traffic flow management process that smoothes the flow of aircraft to avoid unacceptable levels of traffic congestion.



Several ingredients are important. The traffic flow management system is heavily dependent on the environmental information described above and can be no better than the data available to it.



Because long�term forecasts are not perfect and will not become perfect, it will remain important to arrange aircraft flows to take advantage of the adaptability of the terminal area/airport system. While terminal area holding and delay�absorbing terminal maneuvers are not desirable, some may be necessary to make best use of terminal area/airport capacity.



As an aid to traffic flow management in the future system, real�time automation tools are required to assimilate the mass of information and to offer flow strategies which take full advantage of changing terminal area and airport conditions. Because aircraft themselves have sophisticated flight management systems which can adapt to changing situations and will be in automatic communication with the ground, they will be valuable partners in the traffic flow management decision-making process.



The traffic flow management process, whether central or local, depends heavily on current actual and short�term predicted airport capacities. These capacities in turn depend on environmental factors as well as on the airport circumstances��runways and facilities available or out, runway configuration strategy, special noise considerations, the wake separation requirements of the aircraft currently in the system, taxiway/holding area availability, and other factors. The future system will have available to it the best possible data on actual and short�term�projected airport capacities. Central and local traffic flow management processes will be fully integrated.



The vital ingredient of successful traffic flow management is tight integration of the central traffic flow management process, where it applies, with local traffic flow management systems and with terminal automation.



Aircraft Position and Maneuver Intention



Best use of the terminal airspace and airports requires an efficient airspace structure which permits planning in the aircraft and in the air traffic management system. It should be an airspace structure which can dynamically adapt to changing circumstances, which accommodates the capabilities and desires of the aircraft users, and which utilizes data available in the aircraft.



As before, the quality of the process begins with the quality of position information available to the system and the flight crews.



In the future system, the basic source of accurate aircraft position data will be the altitude �reporting secondary surveillance radar (SSR) transponder. Other sources of position data, such as relay of aircraft�derived navigation position (using GNSS, the Global Navigation Satellite System), may come into use and should be acceptable if their accuracy, availability, and integrity are proven adequate, but SSR Mode S surveillance will be the standard for high traffic terminal area operations.



Accurate surveillance information will increasingly be required on the airport surface as well to support automation of the on�airport air traffic management process at the busiest airports. The sources of choice for this service will be airport surface detection radar augmented by: a) positive identification using the Mode S system in a multilateration mode (requiring no change to the SSR transponder; or b) transmissions from aircraft of GNSS position data



Procedures and Separation Standards



The air traffic management system is fundamentally a system of rules and procedures scrupulously applied to achieve a safe system in which all participants understand their responsibilities.



The new technologies and aircraft capabilities will require changes to the rules and the approach to them, because the new capabilities permit far more cooperative arrangements than before. The introduction of cockpit traffic displays will involve the aircraft crew in the air traffic management process in new ways



Because separation standards have an important influence over the capacity and functioning of the future system, it will be necessary to develop comprehensive, reliable models for determining separation standards applicable to new technologies and procedures. An important additional initiative will be to improve this process of procedure development so that users contemplating investment in new technology can have reliable guidance on the credit they will receive for a new capability before they make the investment.



AIR TRAFFIC MANAGEMENT AUTOMATION
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The core of the benefits of the future system will be derived from air traffic management system automation.



The objective of the traffic flow management process is to assure that unacceptable levels of traffic congestion do not develop and, at the same time, to assure that traffic is managed efficiently with no unnecessary flow restrictions imposed. System capacity resources will be utilized fully to accommodate traffic demand.



The future traffic flow management process will be based on comprehensive data bases describing current and projected levels of demand and capacity resources. Sophisticated models that accurately predict congestion and delay will be used to formulate effective real�time strategies for coping with excess demand. Users will interface with the traffic flow management process in flight planning to negotiate trajectories that best satisfy their needs while meeting capacity constraints.



The air traffic control process, which monitors the progress of individual aircraft and intervenes in their flight paths when required, also will make extensive use of automation. When a user determines that a flight�plan amendment is required, a communication process will be established between the aircraft's flight management computer system and the ground�based automation to recommend a new trajectory that best meets the user's objective and satisfies air traffic management constraints (e.g., special use airspace restrictions). Similarly, when the ground�based air traffic control process recognizes a need to intervene in the cleared flight path of an aircraft, the automation computer will communicate with the flight management computer to recommend a modification meeting the constraints with the least disruption to the user's preferred trajectory. Human operators will exercise management and control authority over these communication processes.



Aircraft not equipped with flight management computers capable of communicating with air traffic management automation will communicate with the ground�based system via data link and voice channels. Ground�based automation aids will be available for use in developing flight-�plan amendments and control instructions with these operators.



Where effective, four�dimensional clearances will be used to accurately position aircraft in time to resolve conflicts and to schedule use of scarce capacity resources such as runways.



SYSTEM OPERATIONS
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Navigation and Landing



The GNSS will be the principal radionavigation aid used by aircraft in oceanic, en route, and terminal airspace, including departure operations. Approach and landing capability equivalent to Category I will be provided by the GNSS in combination with ground�based equipment providing differential corrections to the ranging signals available from the satellites. Category II and III equivalent approach and landing capabilities may also be provided by GNSS augmented by ground equipment or, alternatively, by the Microwave Landing System.



Category II precision approach and landing operations will be supported at all airports serviced by air carriers with Category III provided at pacing airports.



Area navigation and four�dimensional navigation capabilities will be commonplace in air carrier and business aircraft.



Communications



High frequency communications in polar regions will remain part of the system for the foreseeable future. Very high frequency (VHF) voice and data communications will continue to be used as well. In the future, satellite communications will be used extensively for both air traffic management and commercial (i.e., user operational) purposes.



Data link will be commonplace for air traffic management operations, utilizing Mode S and other high�integrity media for data transfer between the ground and the flight deck. Open System Interconnection techniques, conforming to internationally accepted technical standards, will be fully developed and incorporated into the aviation data link design to assure interoperability of satellite, Mode S, VHF, and terrestrial data transmission systems.



Data link applications will include weather and Notice to Airmen information, clearances, flight plan data, information for flight management computers and inertial reference systems, weight and balance data, engine performance monitoring, and technical assistance.



Surveillance



The ground�based surveillance system will evolve to rely more on SSR and less on primary radar. For the immediate future, primary radar will continue to be used in terminal areas to detect aircraft mistakenly entering terminal control areas and as a back�up in the event of transponder failures



High data rate SSRs will be used for monitoring aircraft approaching closely spaced parallel runways. Mode S transmission of GNSS�derived position may eventually replace this radar. Surveillance over the ocean and in low density en route airspace will be provided by satellite-�based Automatic Dependent Surveillance (ADS). This involves reporting to the ground, via data link, the aircraft position as determined by the on-board navigation system. ADS will provide real�time surveillance information in airspace where this information would not be available otherwise.



The need for airport surface surveillance will increase as airports grow in size and operational complexity and the requirement for all�weather operations grows. Primary radars and secondary surveillance techniques using Mode S technology will be employed. Mode S techniques will provide aircraft position information and flight identification (e.g., "UAL 52") which are essential for automating surface traffic operations.



Weather



Improved weather sensors and the integration of weather sensor data to provide comprehensive, timely, and reliable predictions of weather phenomena will be a major new feature of the future system. New Doppler radar systems optimized for weather detection using both rotating antennas and phased�array technology will be employed at major airports throughout the United States. Real�time weather observations will be transmitted to the ground from appropriately equipped aircraft via data link. These observations will be integrated with ground�based observations from FAA and National Weather System sensors to provide a more comprehensive weather picture.



The extensive data base of weather observations will be accessed by sophisticated weather models to provide the mesoscale, short�term and long�term weather products required by civil aviation. These products will be distributed in a timely way throughout the aviation community including operators, flight planning services, and air traffic management facilities.



Collision Avoidance and TCAS



The Traffic Alert and Collision Avoidance System (TCAS) will continue to provide an airborne collision avoidance capability. It is envisioned that TCAS, in combination with ADS and improved navigation from the GNSS, will enable reduction of lateral and longitudinal separation standards, especially in oceanic areas.



In addition, TCAS technology will support a display of traffic information to improve situational awareness in the cockpit. Cockpit traffic displays are likely to be used in various operational scenarios. In terminal airspace, flight crews may use the traffic display for in�trail station-keeping on arrival and for separation monitoring on departure to manage inter-aircraft spacings. In addition, the display may be used for monitoring the positions of proximate aircraft on approaches to closely spaced parallel and converging runways to facilitate these operations at lower weather minima than would be possible otherwise.



Flight Planning



IFR operations in the future system will continue to be based on filed flight plans. These flight plans will result from negotiations between the user and the air traffic management system wherein the user has been provided comprehensive, reliable information on weather, system congestion and delays, and the status of pertinent airports and facilities. The flight plan will represent the best accommodation of the user's preferred trajectory given the air traffic management constraints that apply.



Users will interact with FAA flight planning services either directly via computer terminals or person�to�person through flight service specialists.



Oceanic Operations



International Air traffic is growing at a rate far exceeding the growth in domestic activity. This area provides a full breadth of opportunity to benefit from new technologies and will experience significant improvements through the next decade. The overall goal will be to make oceanic operations as flexible as reasonably possible in accommodating users' preferred trajectories.



Future oceanic operations will make extensive use of ADS, satellite�based voice and data link communications, the GNSS, cockpit traffic display, aviation weather system improvements, and automation, including the integration of air traffic management automation and flight manage�ment computer operations via data link. These new capabilities will permit flexible routing and dynamic modifications to aircraft routes in response to changes in weather and traffic conditions.









En Route and Terminal Operations



The traffic flow management process will monitor capacity resources and demand at airports and throughout terminal and en route airspace and will implement traffic flow management strategies where required to assure that excessive levels of congestion do not develop. The air traffic control process will monitor aircraft movements to assure conformance with flight plans and to identify and resolve problems such as imminent separation violations and aircraft incursions into special�use airspace. Four�dimensional clearances and the data link interface with flight management computers will be principal tools in assuring that air traffic management constraints are met with the least disruption of user�preferred trajectories.



Terminal and en route automation functions will be integrated to provide a system in which traffic flows smoothly into and out of terminal areas. Military airspace requirements and utilization will be fully coordinated with the civil system to assure that airspace not in use by DoD is available to accommodate civil traffic demand.



Terminal arrival sequencing is accomplished using ground automation, taking individual aircraft performance into account. The sequence will be determined which minimizes total delays for all arriving aircraft. User preferred trajectories and tactical separation will be accommodated until arrival at a metering fix on the final approach at assigned final approach time, which optimizes runway throughput.



Data link will be used to transmit weather observations from appropriately equipped aircraft and to provide a variety of aviation information to the cockpit including weather products and the status of facilities and airports.



En route airspace capacity will be substantially improved by reducing the vertical separation standard above 29,000 feet to 1,000 feet.



Airport Operations



Increased airport capacity and improved safety will be major objectives of the future system. The design of the future system will contribute to this goal by utilizing techniques, procedures, and technologies that allow a higher throughput of traffic, that fully utilize scarce capacity resources, and that structure traffic flows to maximize both approach and departure operating efficiencies.



The use of curved approaches will eliminate some of the constraints imposed by centerline approach procedures dictated by the limitations of contemporary landing systems. In certain situations this will be essential to eliminate conflicts among approach operations involving different airports and will allow each airport to run independently. These techniques also will allow added flexibility in reducing the noise footprint of airport traffic operations.



Independent IFR approaches to parallel runways spaced as closely as 2500 feet will be routine based on high data rate SSRs or through GNSS position data transmission. This will provide capacity increases of 30% in instrument meteorological conditions (IMC) at locations with such runway configurations. In addition, many communities will take advantage of this new capability by constructing new closely spaced parallel runways that conserve airport real estate. Automation tools will assist in establishing efficient approach streams for parallel and converging runway configurations.



It is envisioned that cockpit traffic displays will be used by flight crews to electronically monitor other aircraft in the vicinity of closely spaced parallel and converging runways and for in�trail stationkeeping on approach and separation monitoring on departure to better manage interaircraft spacings.



Air traffic management operations on the airport surface will be aided by surface surveillance radar (initially primary radar which will later be augmented by secondary surveillance multilateration techniques using Mode S) or by Mode S squitter of GNSS position data, and by automation capabilities for assigning taxi routes, monitoring the conformance of taxiing aircraft to their assigned routes, and alerting air traffic managers when aircraft are out of conformance. Assigned taxi routes will fully utilize the capacity of the airport surface to accommodate demand and will assure that departure sequences effectively utilize downstream terminal and en route airspace capacities in accordance with traffic flow management strategies. On the airport surface, suitable�equipped aircraft will use cockpit displays showing a map of the airport surface with the assigned taxi route superimposed, including intermediate clearance limits such as hold short points. The display will also show the positions of proximate aircraft. The airport map data may be stored in the flight management computer. The aircraft position on the map might be determined using the GNSS with the positions of proximate aircraft determined using TCAS technology. The purpose of the display would be to aid navigation, improve situational awareness, and aid the flight crew in maintaining separation from other aircraft in all weather conditions.



Data link will be utilized extensively on the airport surface for delivering predeparture and taxi clearances and for guiding aircraft along their assigned taxi routes, including flight crew alerts when aircraft are out of conformance. Signs and signal lights, including sequenced taxiway centerline lights and stop bars, also will be used extensively on the airport surface for taxi guidance and to indicate the status of runways and taxiways. Data link will provide flight crews with hard copies of terminal information on arrival as well as alerts of severe weather conditions such as windshear. Data link will dramatically reduce communications workload and the number of communications errors in comparison with today's voice environment.



Improved metering, sequencing, and spacing of arrival traffic will increase single�runway capac�ities in IMC to a level approaching single�runway capacities in visual meteorological conditions today. Independent IFR operations on triple and quadruple parallel runways will be routine.



REACHING COMMUNITY CONSENSUS ON 

DEVELOPMENT DIRECTIONS	
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The development of the future system design is an aviation community undertaking. It is envisioned that aviation community representatives will participate in FAA future system definition activities, in particular, in the activities of the National Simulation Lab.



Legitimate community interests include the identification of system design alternatives; evaluation of the alternatives; selection of promising designs for further development; and establishment of system enhancement goals, including the associated schedules. System design features that offer operational advantages for one user group may appear to penalize the operations of another. The selection of a future design therefore should be a continuing community process based on the best possible understanding of the characteristics of the alternatives. All community members have a stake in the outcome.



The future system design will take into account the willingness and ability of users as well as air traffic management service providers to make the necessary research and development and capital investment. The aviation community must be convinced to make the necessary investments to enhance system capabilities and must generate the financial resources required before implementation of the future system can occur.



SUMMARY
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A large number of technology opportunities present themselves for improving air traffic management services to better meet user requirements. The principal opportunities are satellite-�based communications, navigation and surveillance services; automation, including the integration of air traffic management automation and flight management computer operations via data link; and new capabilities for sensing and forecasting weather.



The emerging technologies will support a variety of future system designs. The challenge before the U.S. and international aviation communities is to develop an adequate understanding of the costs, benefits, and operational suitability of these design alternatives and to orchestrate a coordinated program of improvements that takes into account user needs, the willingness of users to upgrade their capabilities to achieve operational benefits, and the capital investment resources of air traffic management service providers. The technologies are identified; the task is to manage their application to increase the safety and efficiency of flight operations.



The FAA, in collaboration with users, industry, academia, other government agencies, and the international aviation community, plans to provide leadership in formulating and evaluating future system designs based on user needs and evolving technology opportunities and in coordinating community efforts to realize the associated air traffic management capabilities and operational benefits.





�APPENDIX D.  

MISSION, MANDATES AND OPERATING PRINCIPLES
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AF Operations seeks continuous improvement and cost efficiencies in delivering the quality products and services needed by AF customers and stakeholders. Formulation of the future operations concept to meet this challenge must begin by identifying the mandates, values, and principles upon which the future will be based. The drivers, grouped into mission, mandates, and operating principles, represent important elements that will determine the future.



MISSION
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The following mission statements were derived from the Aviation System Capital Investment Plan, December 1991 and the Airway Facilities Strategic Plan, 1994 Edition.



NAS Mission



"The mission of the NAS is to improve the safety, capacity and efficiency of air traffic control.  The NAS will depend on the interoperation of many subsystems (i.e., general classes of systems within the infrastructure include communications, radar, automation, navigation/landing, weather) to successfully meet its objectives   These objectives include meeting national civilian and military demands in peace and wartime, allowing for increased airspace managed in a timely and efficient manner, reducing operational errors and user response times, increasing airspace safety and reducing congestion, increasing operational personnel productivity, reducing system operational costs, and minimizing system failures. The NAS is supported by a suite of interconnected data collection and data dissemination platforms and will be expanded to include a suite of information and knowledge-based systems. "



AF Mission



"Airway Facilities provides public service to the nation by ensuring the safe and efficient operation of the National Airspace System by:



Q	Maintaining continuity of operations for each system and subsystem of the NAS , 



Q	Providing  airway navigation and control system requirements, system planning and engineering, system establishment and system operation and maintenance services as an integral part of a global environment;,



Q	Certifying the operational integrity of airway navigation and control systems; and 



Q	Providing technical leadership, assistance and influence to the international aviation community on matters relating to Airway Facilities functions and operations.



	These services are provided by a culturally diverse work force that is proficient in the technologies of fielded systems and the advance technologies of systems under development."



The AF Executive Board decided that AFÕs basic mission would not change in 2010.  What will change is how that mission is accomplished.



MANDATES
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The following mandates, as listed in the 1993 AF Concept of Operations For The Future and repeated here for consistency, drive the AF Concept Of Operations:



1.	Ensure safe and efficient operation of the NAS (AF mission statement).



2.	Assure the operational integrity of air navigation and control systems (AF mission statement).



3.	Provide systems operations and maintenance services that interface/interrelate with the global environment (AF mission statement).



4. 	Be responsive to customers (AF Strategic Plan):  



Q	Identify the customers and their needs and requirements.

Q	Meet those needs and requirements.

Q	Improve communications with customers.  



5. 	Communicate openly and maintain cooperative relationships with customers and suppliers (AF value statement).



6. 	Make efficient and cost-effective use of resources (AF value statement).



7.	Empower our employees (AF value statement).



8. 	Foster teamwork vertically as well as horizontally (internally and externally) (AF value statement).



9. 	Maximize NAS capacity by ensuring service availability, and by developing alternate means of providing services through reconfiguration or restoration decisions (AF Executive Board, June 1993).



10. 	By 2010, have command and network control centers fully operational, with responsibility for ensuring the availability of NAS functions and services (Vision of 2010, FAA Administrators Management Team, January 1993).



11. 	By 2010, have system managers at OCCs monitor NAS services, effect reconfiguration/remote restoration, and coordinate with Air Traffic (AT) management (Operational Planning Management Team, System Operations and Supportability, draft of April 1993).



12.	By 2010, OCCs task WC personnel to accomplish technical activities (AF Executive Board, June 1993).



Mandates that drive the AF Concept of Operations have been identified from AF mission needs,  AF Strategic Plans, AF Value Statements, the AF Executive Board, the FAA Administrators Management Team, and the Operational Planning Management Team.  These mandates are unchanged from theAF Concept of Operations For The Future, 1993 Edition document.



OPERATING PRINCIPLES 
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The AF Concept of Operations is based on 12 operating principles, for example, Centralized Operations Management (Efficient Operations) and System and Service Quality Assurance, and are summarized in Table D-1 from the AF Concept of Operations for the Future, 1993 Edition  document .  



The AF concept of operations is based on the operating principles described below.



Centralized Operations Management (Efficient Operations)

  

To streamline management of the NAS, centralization of O&M functions will continue, driven by customer needs, technological developments, and the goal of greater efficiency.  O&M functions will be centralized to reduce costs, standardize the functions, provide organizational flexibility, optimize staffing resources, and simplify coordination.



System/Service Quality Assurance

 

System/service quality assurance will continue.  It will be accomplished by OCC System Managers who will use sophisticated information management systems to determine overall system/service health, integrity, and usability in real time.



Maintenance Philosophy 



Q	System management will be accomplished from the OCC.



Q	The OCC and WC will have shared responsibility for ensuring service delivery.  The OCC will task the WC to accomplish remote site activities using negotiated procedures and methods.



Q	Maintenance will be based upon specific performance criteria for each facility and equipment location.  Performance-based operations and maintenance (PBO&M) is a flexible approach to maintaining facilities and equipment by tailoring maintenance activities around customer needs, statistical reliability, local weather conditions, redundancy/backup, equipment type, technology, and cost.  PBO&M embraces the concept that no single method can be used to efficiently maintain the variety of NAS equipment and locations.



Q	Some remote sites activities will continue.  Corrective maintenance site visits will be optimized by the prioritization of events as coordinated between the OCC and the WCs.







Table D-1   Operating Principles: Summary��   The AF concept of operations for the future is based on 12 operating principles: 

���Q	O&M functions will be centralized to the extent possible in order to streamline NAS infrastucture management, and accomplish performace based management.

���Q	NAS infrastructure management, and performance based management of end-to-end service delivery will be the primary responsibility of the OCC.

���Q	System integrity:  System/service quality assurance will continue at the OCCs.

���Q   The AF maintenance philosophy will be characterized by the following: ���¨	OCCs will also task WCs and ensure service delivery,

¨	Maintenance will be primarily performance based, and

¨	Continuance of some remote site activites.

���Q	The AF workforce will have enhanced opportunities through a broadening of their skills and abilities

���Q	Partnerships will be emphasized at the operations, customer, supplier, and stakeholder levels.

���Q	Delivery of NAS services will be shared by Air Traffic (airspace control and separation) and AF (NAS infrastructure management).

���Q	Accountability and responsibility will be shared by the interfacing AF organizations.

���Q	Decision-making among the NOCC, OCC, and WCs will be made at the appropriate level.

���Q	The new communications, navigation, and surveillance environment will require the accommodation and influence of legacy systems in other air traffic control systems.

���Q	Operational capabilities will be fulfilled by incremental deployment of technological advances, using commericial off-the-shelf (COTS) systems where possible.

���Q	Policy development will be the responsibility of Operations, in concert with the other partners.

��

Cultural Considerations

 

This operations concept will provide enhanced opportunities to the AF workforce through a broadening of their skills and abilities. A changed culture with new career opportunities will enable the existing workforce to meet the organizationÕs future needs.  Progressive training opportunities and developmental experience will be provided, from the WC environment to systems management at the OCC.



To facilitate the operations concept, the interfacing organizations must share accountability and responsibility for the entire system/service performance. This significant change in doing business will require changes in the training, development, performance appraisal, and award/compensation of the workforce to reward mutual sharing and assistance among these organizations.



Partnerships

 

Partnerships will be emphasized at several levels:



Q	Partnerships within the FAA represents a means of increasing efficiencies while decreasing the cost of doing business. One such example is the coordination of Operations with Traffic Management providing improved services to customers as a result of increased total system understanding.  Various groups within the FAA will focus on the overall mission of providing service to customers, thus enhancing pride of ownership. 



Q	 Agencies such as the Department of Defense (DoD), National Weather Service (NWS), Air Force, and Coast Guard can enable the government to realize savings by having only one agency provide such things as supply support and maintenance operations for all groups with similar systems.  This reduction of duplication will result in overall government savings and promote standardization of systems and services across government agencies.



Q	Partnerships with agencies such as the Department of Defense (DoD), National Weather Service (NWS), Air Force, and Coast Guard can enable the government to realize savings by having only one agency provide such things as supply support and maintenance operations for all groups with similar systems.  This reduction of duplication will result in overall government savings and promote standardization of systems and services across government agencies.



Q	The FAA will coordinate with other countries to identify candidate areas for sharing of services, to promote global standardization, to improve worldwide air safety, and to influence the world community for U.S. business advantage.  Global environments, aided, for example, by the Global Positioning System (GPS) and worldwide communications, navigation, and surveillance (CNS) services, will dictate closer partnering with international aviation communities.



Q	Partnerships with industry and suppliers will encourage vendors to use their expertise to develop and market the products the FAA requires, enabling the FAA to take advantage of the research and development work of several vendors instead of paying for developmental or single-vendor contracts.



AT/AF Roles in 2010



Technology will enable a change in the service-providing roles involved in the operation of the NAS.  NAS operation will be a shared environment between AT and AF Operations NAS information management.  The services provided will evolve into an operations management concept that provides high-quality service performance and enhanced capacity within the NAS.  Airspace control and separation will continue to be an AT responsibility, while NAS infrastructure management will be an AF responsibility.  AF will continue to focus on the customer's needs and requirements.



NOCC/OCC/WC Relationships



In keeping with making decisions at the lowest practical level, decisions that have only local/regional impact will be made at the appropriate OCC/WC, while decisions that have national impact will be made at the NOCC, with input from lower levels.



Global Role



In 2010, operation of CNS services will be globally interdependent.  This will necessitate an increasing interaction with the airspace operations of other countries.  The new CNS environment will require the accommodation and influence of infrastructures resident in other air traffic control systems throughout the world, involving an exchange of information, maintenance, and control. 



System Evolution



Operational capabilities of the NOCC, OCC, and WC will be fulfilled by incremental deployment of emerging and evolving technology, utilizing commercial off-the-shelf (COTS) systems where possible.  The services provided will take full advantage of advanced standards-based technology that efficiently meets customer needs.  The Operations functions of system management, information transfer, and service command and control will be satisfied by this philosophy.



Policy Development



Operations, in concert with the other partners, will be responsible for the policy, requirements, planning, and procedures that impact service and O&M.



Further operating principles are summarized in Table 3.1. Also, further Operations Principles were developed providing specific guidelines for NAS Infrastructure Management concerning authority, information access, and monitoring and control. These are:



Authority 



Q	Exercise of control requires authority. 



Q	NIM authority is delegated to the lowest appropriate level or echelon, as needed. 



Q	NIM authority for service will never be delegated below the OCC level. 

 

Q	NIM authority for system or equipment may be delegated to the lowest levels - a WC. 



Q	All levels or echelon within the NIM environment will be "empowered."



Q	A single command point will exist at any time for a service.



Information Access



Q	Access to information (located at either a level above, below, or at the same level) by specialists at various levels or echelon within the organization will be determined by associated roles.  



Q	Information will not be taken away from any level or echelon. 



Q	 A small number of OCC's will not preclude availability of information and responsibilities at the lowest level or echelon.



Monitoring and Control



Q	The NIM concept will support multipoint monitoring and control. 



Q	Multipoint control for a service will consist of a primary control point and backups, where the backups may exercise control upon assuming authority.



Q	Control will never be shared. For example, if AF/AT operations at a center enroute facility is to be taken off line, then the control decision will be agreed upon by both AF/AT and responsibility/authority will pass from AT to AFÑwho will be the point of control for the maintenance action. 



Q	Monitoring is assigned to the OCC because it should be located at a 24-hour facility, to accommodate oversight of WCs that are not 24 hours.





�APPENDIX E.  

WORKFORCE REQUIREMENTS FOR THE YEAR 2010
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Early in the development of the Concept of Operations,  AF workforce requirements for 2010 were established.  These requirements were based on the AF Vision and the new Concept of Operations.  These requirements are still valid and are repeated below to indicate their importance in planning the workforce component of culture change transition.



KNOWLEDGE REQUIREMENTS
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Collectively, the AF workforce of the future will require the areas of knowledge listed below.  These requirements are grouped by categoryÑgeneric (G), FAA-specific (F), or both (G/F).



Computer Systems Concepts and Principles (G/F).  

General knowledge of computer technology, including computer concepts, imbedded processors, mainframe and minicomputers, and state-of-the-art peripheral technologies.  FAA-specific knowledge includes training on NAS equipment requiring FAA maintenance.



Information Transmission and Networking (G).  

Knowledge of the multitude of networking architectures, protocols, and technologies that interconnect the NAS data network.



Electronic Principles (G). 

Traditional knowledge of electronic principles, which is generally comparable to an associates-level degree in electronics.



Systems Analysis (G).   

Knowledge of the principles of systems analysisÑproblem identification, development and analysis of alternatives, and decision-making techniques.



Satellite Technology (G/F).  

Knowledge of the technology associated with the deployment and utilization of satellite-based systems and technology.  Includes knowledge of FAA-specific systems incorporating satellite-based navigation and communications.



Telecommunications Technology (G).  

Knowledge of the technology utilized in terrestrial and space-based telecommunications systems.



Logic, Mathematics, and Scientific Processes (G).  

Advanced knowledge of the principles by which effective cognitive processes are developed.  



NAS Equipment and Systems, and Their Relationships (F).   

Includes the knowledge required to maintain NAS-specific equipment and systems.  In most cases, system-level knowledge will suffice; however, it is possible that legacy/end-of-life-cycle systems could remain, requiring traditional knowledge at the board/component level.



Aviation Systems (G/F).  

Knowledge of external aviation systems, generally from a customer perspective and with a focus on service delivery.  For example, this could include knowledge acquired through pilot licensing, as well as university-level training in airway science.



Contract Management (G).  

Knowledge of regulations, procedures, and processes involved in the management of contracts related to operation and maintenance of the NAS infrastructure.



Organizational Structure and Resources (F).  

A working knowledge of the FAA organization.  Includes knowledge of the organizational structure, lines of authority and responsibility, and resource availability.  Also includes knowledge and background needed to develop effective networks and alliances to facilitate work accomplishment.



Principles of Interpersonal Communication (G).  

Knowledge that supports and relates to the development of effective communication skills.



SKILL REQUIREMENTS
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As technology evolves and the AF organization changes, the skills required for the OCC and WC workforce will become increasingly more complex and diverse.  These broadening skill requirements will result in enhanced career opportunities, while at the same time enhancing the organization's ability to meet its future workforce needs.  Skill requirements for the AF workforce of 2010 are catalogued below.



Computer Literacy Skills.  

Will be required from the user level (operator) through the integrator/maintenance levels (software/hardware).



Technical Skills.  

Include functional-level systems management currency, fault isolation, and crisis management skills through simulation, system diagnosis, system analysis (micro and macro), network management, interconnection repairs, and the ability to deal with spectrum environment (e.g., radio frequency interference [RFI], electronic countermeasures [ECM], electromagnetic interference [EMI], propagation effects, power source, weather effects).  These skills are needed to enhance the transition from the present environment to the 2010 environment of system generalists and system specialists.



Personal Skills.  

Include skills such as time management, stress management, and self-discipline (setting objectives, prioritizing, planning) that are critical to support the technical skill requirements.





Interpersonal Skills.  

Include those skills necessary for the critical interaction among members of the workforce, such as oral/written communications, leadership, ability to work within groups, listening, and coordination.



Organizational Skills.  

Include planning, work flow, prioritizing of activities, and utilization of resources.  These skills will enhance the performance of the workforce in understanding the operation of the NAS infrastructure, as well as those infrastructures external to the NAS.



Plant Maintenance Skills.  

Will continue through the year 2010.



SUPPORTING TOOLS REQUIREMENTS
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The AF workforce of the future will be highly educated, culturally diverse, and representative of the national workforce population.  Although the knowledge and skills described above are AF-oriented, the tools that will support this workforce are similar or identical to those used in large, successful businessesÑespecially ones with complex and remote service nodes.  



Computer Programs.  

Include both commercial computer programs and others written specifically for FAA applications, which will be used extensively to manage and support a complex information network of aviation-related data.  These computer programs will allow service restoration at centralized locations through embedded diagnostic routines, facility status and control capabilities, and automated maintenance alerts.  It will be possible to access special screens that direct points of coordination based on event details.



Communications Devices.  

Include devices that interconnect front-line service employees with information and sources of top levels of expertise.  Each AF employee will have a personal telecommunications device capable of accessing the world through specially assigned satellite communications channels.  Equipment interface will be provided primarily through portable computing devices.



Special Media.  

Include media allowing periodic refamiliarization with facilities and equipment that will be seen infrequently because the highly reliable equipment used in modern AF facilities providing services to the NAS will not require significant maintenance.  Among these media will be interactive, high-resolution displays.  Available also, and presented via these media, will be historical performance and commissioning data related to specific sites and services.  These devices will be used as well to demonstrate hardware, firmware, software, and documentation details, and engineered changes to these items.  Currency of information will be ensured through automated issuance processes used by the office of primary interest assigned to manage the fielded configurations.



Special-Purpose Conveyances.  

Required under the centralized operational concept of the future to transport personnel and equipment to remote locations.  These conveyances (air, ground, and water) will contain satellite disk antennas, equipment spares, and the media  devices necessary to retrieve requisite technical documentation.  Direction finding, spectrum  analysis, and global positioning equipment will be included as necessary.  Some vehicles will carry equipment needed to create a climate, not otherwise required on site, suited to working personnel.

�APPENDIX F.  CULTURE CHANGE ACTIVITIES
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At the core of AFÕs new Concept of Operations is the alignment of the workforce culture to support the implementation of the new Vision.   Currently, AF is planning an organizational realignment and has established seven teams to address culture issues.  The teams and their current activities are summarized in the following table.





TEAM

�

ACTIVITY

��

Empowerment/Culture  �Q	Select locations for prototyping self-managed teams (SMTs)

Q	Measure and assess self-managed team effectiveness

��



Training & Development �Q	Design training for the selected prototype SMTs and other state-of-the-art training

Q	Design building block curriculum

Q	Develop training modules and continuing education units for new skills training

��

Selection  �Q	Identify required competencies of AF employees in the realigned organization

Q	Develop an assessment process to allow "selection" to take place at the lowest possible level

��

Performance Appraisal  �Q	Move to a two-level system (meets or does not meet requirements)

Q	Decouple merit pay from facility performance and move to the AF awards program

��



Awards/Rewards �Q	Create team awards in the areas of customer satisfaction, enhanced team performance, and productivity increases

Q	Continuing Excellence awards will recognize accomplishments over a sustained period of time

Q	Event-driven awards will recognize accomplishments for unusual circumstances

��



Compensation/Classification �Q	Proposed gradeless, broad-band, competency-based, and customer-driven system that contains three pay bands entitled "Career Paths"

¨  Systems Operations Career Path

¨  Technical Support Career Path

¨  Program Support Career Path

��

Transition�Q	Assure an orderly and planned organization transition

Q	Coordinate AF "reinvention" activities with the National Realignment Program Office

Q	Long-term planning for integration of field organization transition with Operations Concept

���APPENDIX G.  TRANSITION ASSUMPTIONS
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The following tables depict the operating assumptions that were followed in the authoring of this 1994 Airway Facilities Concept of Operations for the Future document.





Table G-1  Selected 1998 Operations Assumptions���Vision�Most Likely�Worst Case��En Route�Aeronautical Telecommunication Network (ATN), data link, GPS

�Limited

improvements�1994/1995 status

quo

��Terminal�Global Positioning System (GPS) for Category (CAT) I and more visual aids

�Primary GPS CAT I  and some ground-based�Primary Ground- based, some ILS��Oceanic�Automatic Dependent Surveillance (ADS) and satellite communications

(SATCOM)

�Limited ADS

and other

improvements�1994/1995 status

quo��Remote Maintenance Monitoring        (RMM)�Significant improvements 

in both new and retrofit systems�Critical new 

systems on track,

but significant

inventory without

RMM

�Minimal change��Remote Diagnostics

�Some critical systems�Limited 

capabilities�No improvement��NOCC/OCC�(1 I-NOCC), (9 P-OCC's), 

and (22 to 33 CMCCs,  AMCCs, GMCCs)

����Technology

Infrastructure

�Technological enhancements used fully�Current tech. used�Status quo;

no current tech��AF Consolidation�Accelerated�Matches revised 

plans�Delayed��Concept of Operations

�Implementation accelerated�Modifications

necessary�Business as usual���

Table G-2  Selected 2005 Operations Assumptions���Vision�Most Likely�Worst Case��En Route�Satellite 

communications (SATCOM)�Fully redundant

space and ground�Minimal decommisioning of unnecessary facilities

��Terminal�Mixed

ILS/GPS�Mixed�Minimal decommisioning of unnecessary facilities

��Oceanic�Primarily space-

based

�Mixed�Ground-based��Remote Maintenance Monitoring        (RMM)

�Hybrid systems�Significant

progress with new

systems

�Limited��Remote Diagnostics

�Hybrid systems�Some capability�Limited��NOCC/OCC�1 NOCC    4-10 OCC's

����Technology

Infrastructure

�Technology used fully�Current tech. used�Status quo;

no current tech��AF Consolidation

�Full�Full�Limited��Concept of Operations

�Implemented�Partial�Mixed��





�



Table G-3  Selected 2010 Operations Assumptions���Vision�Most Likely�Worst Case��En Route�Space-based�Mixed...space & ground

�Mixed...space & ground��Terminal�Primarily space-

based�Space augmented by ground�Mixed...space & ground ILS+GPS

��Oceanic�Space-based�All new and critical 

legacy systems

�Ground-based��Remote Maintenance Monitoring        (RMM)

�All systems�All new and critical legacy systems�Some new and

some legacy

��Remote Diagnostics

�Critical systems�Some critical systems�Limited capabilities��NOCC/OCC�1 NOCC,    4-10 OCC's

����Technology

Infrastructure

�Technology used fully�Current tech. used�Status quo;

no current tech��AF Consolidation�Completed�In process�Outpaces associated changes

��Concept of Operations

�On track�Refinements 

necessary�Off course��







�APPENDIX H.    DEFINITIONS
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Q 	AF Ops Concept 

An integrated, multitiered approach for managing the NAS infrastructure.  Concept will be implemented by establishing NOCC, OCC, WC, and the NIM Information Highway. 

 

Q 	Applications

Applications are software programs developed for automated systems to support the execution of processes or groups of processes, and utilize data and/or produce data and information.



Q 	Automatic

Functionality built into a system that is capable of being executed without human intervention.



Q 	Automated

Functionality built into a system that requires manual intervention for initiation or execution.



Q 	Centralized

Characterized by the collection of information or data from multiple points through one or more levels of aggregation to a single point (e.g., local level to an area level, to a national level).



Q	Command and Control

Directing the occurrence, through equipment or people, of some prioritized activity and monitoring its feedback. Also, using information in a structured manner to make decisions and coordinate management of end-to-end service delivery.

 		Command

Coordinated decision-making and direction processes where information necessary to make decisions is available. It includes the following:

.. Command decisions (Results of actions implied in command definition)

.. Status and alarm monitoring

.. Coordination

.. Direction (Restoration activities)

.. Upward/downward reporting

.. Event management

.. Trouble detection

.. Trouble reporting

.. Flight inspection and DoD coordination

.. System/service verification

.. Restoration and recovery management

.. Delegation of command authority



			Control

Manual, automated and automatic intervention mechanisms that implement command decisions by being able to affect decisions. It includes the following:

.. System reconfiguration

.. Corrective maintenance

.. Initiate self-test

.. Set alarm thresholds

.. Set parameters

.. Restore and resets

.. Change operational status



Q 	Customer

People or organizations that provide and/or receive information via the NIM Information Highway.  Customers may include internal FAA organizations and external vendors, suppliers or contractors.



Q 	Data

Data is a representation of concepts or instructions in a formalized manner suitable for communication, interpretation, or processing by human or automated means.



Q 	Infrastructure

General underlying foundation composed of basic installations and facilities (physical structures), operations, people and equipment.



Q 	Integrated Information Infrastructure I3 

Now referred to as the NIM Information Highway.



Q	End-to-End Service 

The customers' view of a delivered service being provided by the integration of various NAS facilities, systems, and services.



Q 	End-to-End Service Delivery

The management of AF operations and resources required to provide end-to-end services to customers.



Q 	Facility

Refers to a specific site location where electronic  systems, sub-systems, or mechanical equipments may be physically located.



Q 	Function

A major high-level activity that can be decomposed into a set of procedures or processes that accomplish a specific mission of an enterprise. 



Q	Monitor

The act of listening, carrying out surveillance on, and/or recording information concerning facilities and associated services. 







Q 	NAS Service Management

That set of processes (systems, people, tools) that are used to deliver a product that is in demand by a (to a, for a) customer.



Q 	NIM (NAS Infrastructure Management)

NAS Infrastructure Management (NIM) (formerly Command and Control in preliminary OCC planning efforts) is the management of both the NAS infrastructure (equipment/subsystems/systems) and the services it provides.



Q	NIMS 

NAS infrastructure management (NIM) system



Q 	NIM Information Highway

Previously called the Integrated Information Infrastructure, it is everything necessary to get information that is relevant, sufficient, accurate and timely to users.



Q 	Operations

¥	Collective mission of people involved in planning and managing day-to-day processes and proceduresÑ includes  stakeholders. 

¥	The division of an organization that executes planning and day-to-day management functions.



Q 	Operations Concept 

Vision of how the NAS infrastructure will be managed,  operated and maintained in the future.



Q 	Performance Based Management

Managing the NAS infrastructure in such a manner that required services are provided to customers based on established performance standards, customer expectations, and business objectives.



Q 	Performance Based Operations and Maintenance

A flexible metrics-based approach for maintaining FAA owned facilities and equipment where individuals are empowered to make maintenance decisions.



Q 	Process

A process is a series of acts or steps in the regular course of performing a function, providing a service or producing or making a product. 



Q 	Real-Time

Instantaneous response to an event



Q 	Reliability Centered Maintenance 

Reliability-centered maintenance utilizes information systems and software tools that provide statistical analysis to develop a predicted life expectancy for each LRU used to provide NAS services. 







Q	Technology

Technology, as defined here, refers collectively to all the hardware, operating systems,  and telecommunications facilities and services which comprise the computing and communications platforms for FAA's information systems.



Q 	Timeliness

Timeliness is the time defined by the execution of a specific mission required action as deemed necessary for NAS Infrastructure Management. The real-time aspect of timeliness includes, any action undertaken in time to prevent unanticipated loss of service, and any service restoral actions. All other time scales are decided in accordance with the mission.



�APPENDIX I. GLOSSARY OF ACRONYMS
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AAA�Accounting Organization��AAF�Airway Facilities Organization��ADDM�Automated Documentation Development and Maintenance��ADS�Automatic Dependent Surveillance��ADTN�Administrative Data Transmission Network��AF�Airway Facilities��AHR�Human Resources Management Organization��AIT�Office of Information Technology��AMCC�ARTCC Maintenance Control Center��ANC�Communications in Aircraft Acquisition Organization��ANR�Surveillance Organization��AOP�NAS Operations Directorate��ARTCC�Air Route Traffic Control Center��ASR�Airport Surveillance Radar��ASU�Contracting and Quality Assurance Organization��AT�Air Traffic��ATCSCC�Air Traffic Control System Command Center��ATCT�Airport Traffic Control Tower��ATIS�Automated Terminal Information System��ATN�Aeronautical Telecommunication Network��AWOS�Automatic Weather Observation System��

BDAT�Beacon Data��

CAI�Contractor Acceptance Inspection��CALS�Computer-Aided Logistics System��CASE�Computer-Aided Software Engineering��CBT�Computer-Based Training��C-MCC�Consolidated Maintenance Control Center��CNS�Communications, Navigation, and Surveillance��CONUS�Continental United States��COTS�Commercial off-the-shelf��CSA�Corporate Systems Architecture��

DGPS�Differential Global Positioning System��DoD�Department of Defense��

ERT�Emergency React Team��

FAA�Federal Aviation Administration��FANS�Future Air Navigation System��F&E�Facilities and Equipment��FDAT�Flight Data��

GMCC�GNAS  Maintenance Control Center��GNAS�General NAS��GNSS�Global Navigation Satellite System��GPS�Global Positioning System��GSA�General Services Administration��GUI�Graphical User Interface��

HAZMAT�Hazardous Materials��

ICAO�International Civil Aviation Organization��IFR�Instrument Flight Rules��ILS�Instrument Landing System��IMC�Instrument Meteorological Conditions��

JAI�Joint Acceptance Inspection��

LADGPS�Local Area Differential Global Positioning System��LAGPS�Local Area Global Positioning System��LAN�Local Area Network��LRU�Line Replaceable Unit��

MASS�Maintenance Automation System Software��MCC�Maintenance Control Center��MCFs�Metroplex Control Facilities��MI�Machine Intelligence��

NADIN�National Airspace Data Interchange Network��NAS�National Airspace System��NDI�Non-Developmental Item��NEXRAD�Next-Generation Weather Radar��NOCC �National Operations Control Center��NOTAM�Notice to Airmen��NPR�National Performance Review��NWS�National Weather Service��

OCC�Operations Control Center��O&M�Operations and Maintenance��

PBM�Performance Based Management��PBO&M�Performance Based Operations and Maintenance��

RAD�Rapid Application Development��RCL�Radio Communications Link��RDAT�Radar Data��RE&D�Research, Engineering, and Development��RFI�Radio Frequency Interference��RMM�Remote Maintenance Monitoring��RMMS�Remote Maintenance Monitoring System��RSM�Rapid Simulation Modeling��

SATCOM�Satellite Communications��SMO�System Management Offices��SMT�Self-Managed Team��SSR�Secondary Surveillance Radar��

TCAS�Traffic Alert and Collision Avoidance System��

WAAS�Wide Area Augmentation System��WADGPS�Wide Area Differential Global Positioning System (WAAS)��WAN�Wide Area Network��WC�Work Center��
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