Program Plan for the Collaborative Decision–Making Program�(Version of 3 April 1996)�

Overview

	Recent thinking within the Federal Aviation Administration (FAA) and the aviation industry has led to the conviction that traffic flow management can be improved if there is closer collaboration between the FAA and the airlines.  This collaboration might take several forms.

The airlines might provide additional data to the FAA so that the FAA can improve traffic flow management decision–making.

The FAA might provide additional data to the airlines so that airlines can improve their planning.

The FAA might use more flexible and efficient procedures to manage traffic flow and to administer ground delay programs.  In particular, the FAA and the airlines might work together to jointly make decisions about how to deal with traffic flow problems.

The purpose of the Collaborative Decision–Making (CDM) Program is to turn these general guidelines into specific measures that can be implemented and evaluated.  It might well be the case that these measures are not only valuable in themselves but also that they point the way to further useful collaboration.

	The CDM Program will begin by establishing communications links between the FAA and the airlines so that data can readily be exchanged.  Examples of data that the FAA would like to get from the airlines include earlier filing of flight plans and up–to–date information on schedule changes such as delays and cancellations.  Examples of data that the airlines would like to receive from the FAA include information about the level of traffic that the Enhanced Traffic Management System (ETMS) projects at selected airports. 

	Some exchange of data has already been achieved.  For example, the National Airspace System (NAS) messages that are received by ETMS are now sent to the airlines, who use this information in their planning.  This data flow was relatively easy to achieve since it is a one–way flow of raw data.  Additional exchanges of data, while potentially of benefit to both the airlines and the FAA, will be harder to bring about both because the data flow will be two–way and also because the data will need to be integrated into ETMS to be fully useful.  It has become apparent, however, that there are gains in efficiency that could be reaped if the FAA and the airlines engaged in a more sweeping exchange of data than now takes place.  The purpose of the CDM program is in part to search for and implement these efficiencies.

	Efficiencies can be realized not only from exchanges of data but also from changes in procedures.  For example, in 1995 ETMS was modified to give the airlines additional flexibility in submitting substitution messages.  (Substitution messages, submitted by an airline after the FAA has instituted a ground delay program and assigned landing slots to aircraft, reshuffle that airline’s flights among the assigned slots so as to improve efficiency from the airline’s point of view.)  This additional flexibility has allowed the airlines in some cases to achieve considerable savings. Further improvement in substitution messages is possible, as well as in other types of procedural changes such as controlling aircraft during a ground delay program by time of arrival rather than by time of departure. 

	Improvements brought about by exchanging data and altering procedures are examples of collaborative decision–making by the FAA and the airlines.  It is thought that continued collaborative decision–making can yield major benefits, and this program is a first step in discovering what some of these benefits are and showing that they can be achieved.

	Since ETMS is the major tool that the FAA uses for flow management and since ETMS is the major repository of traffic information, it is natural that the CDM activity centers around ETMS and around the Advanced Traffic Management System (ATMS), which is the R&D version of ETMS.  Software will be developed not only by the Volpe Center but also by Metron, Inc., an FAA contractor that is studying the CDM problem.  This program plan describes how the FAA, airlines,  Volpe Center, and Metron will work together to implement the CDM Program.

	This document is a revision of the Program Plan dated 2 October 1996.  The main change is that the work of incorporating the new software into the operational ETMS, which had been separated out as Task 9, is now included in each of the tasks.  Smaller changes in content and emphasis have been made to reflect changes in understanding since October.

�The FAA Plan

	To understand the tasks to be detailed below, it is necessary to first understand the benefit to the FAA, the benefit to the airlines, and the plan that the FAA has constructed for providing these benefits.

	Benefit to the FAA.  The FAA would like to receive information on

delays and cancellations and

daily operational schedules

from the airlines as soon as it is available.  (The operational schedules are put out by the airlines each day and, in effect, are updated OAG schedules.)  By receiving this information as soon as it is available, the FAA could improve the accuracy of ETMS modeling and, therefore, improve the quality of traffic management decision–making.  Also, if during ground delay programs the FAA controlled by time of arrival rather than by time of departure, this could be expected to lead to a smoother stream of arrivals at the congested arrival airport.  (Currently the FAA assigns a departure time to a flight to a controlled airport; control by time of arrival means that the FAA assigns an arrival time, and the airline then decides when the flight should depart so that it can achieve that arrival time.)

	Benefit to the airlines.  The airlines expect to benefit generally from improvements in traffic flow management decision–making; for example, once the FAA has better data on which to make decisions, it is expected that there will be fewer ground delay programs and that they will be less restrictive.  In addition, the airlines would also like to receive specific benefits from changes such as the following.  

Instituting simplified substitution messages that would give each airline more flexibility in shuffling aircraft among the slots allocated to that airline.

Allowing slots to be transferred among airlines to improve the efficiency of slot allocation.

Controlling by time of arrival rather than time of departure.

Receiving information on the aggregate demand that ETMS is predicting at airports.

	The FAA plan: Demonstrate that the FAA and airlines will both benefit..  The expectation is that these exchanges of information and changes in procedures will provide these benefits.  Nevertheless, before undertaking such far–reaching steps, both the FAA and the airlines would like to have some assurance that these steps will actually deliver the expected benefits.

	Consider the airline point of view.  If the airlines provide information on delays as soon as it is available, they can under the current system sometimes suffer what is called a “double penalty.”  For example, suppose that a flight is delayed and that the airline notifies the FAA of this delay.  If later the FAA declares a ground delay program, that flight might be assigned an additional delay, which is called a double penalty; the airline then realizes that it would have been better off if it had not told the FAA about the original delay.  This illustrates why, under the current system, airlines have an incentive to keep information about delays from the FAA.

	This double penalty will be avoided if the FAA uses rationing by schedule when planning a ground delay program.  Nevertheless, the airlines wonder if, after they provide information about delays, some unexpected problem will arise that results in their incurring the double penalty.  (Currently, when there is a ground delay program and the FAA must ration the limited landing slots, it uses the arrival times predicted by ETMS to decide which flights are assigned to which slots.  Rationing by schedule means that the arrival times in the schedule would instead be used to assign slots.)

	To deal with this uncertainty over whether the contemplated measures will really deliver the expected benefits, the FAA plans to evaluate the CDM software in what is called a parallel operation.  The key aspect of this parallel operation is that this new information from the airlines will be fed only into a developmental ATMS string and not to an operational ETMS string.  This developmental string will be run on a console at the Command Center, and a traffic management specialist will be dedicated to sitting at this console and carrying out the parallel operation; that is, this traffic management specialist will interact with the airlines as if this were a real, operational string.  This specialist will issue ground delay programs based on rationing by schedule; these ground delay programs will not be implemented operationally but only used to demonstrate what would happen if the parallel operation were real.  The FAA and airlines will observe the parallel operation.  This parallel operation, it is expected, will prove to the airlines that they will not incur the double penalty.  In short, the exchange of data and rationing by schedule will be tried out on ATMS in this parallel operation, and only after both sides are satisfied will the data received from the airlines be used in the operational ETMS.

	It is expected that the evaluation of the CDM software in the parallel operation will proceed in two stages.  In the first, core stage of the parallel operation, the airlines will send to ATMS the data on schedule changes (e.g., flight delays, creations, and cancellations); when there is a ground delay program, the FAA will ration by OAG schedule (see Task 3 below).  It is understood that this information on delays and cancellations will be used only in the parallel operation and will not be used operationally.  To enable the FAA to judge the effect of CDM, the Flight Schedule Monitor (FSM), a computer program that allows a traffic manager to monitor and evaluate a ground delay program, will be integrated into ATMS (see Task 2).  FSM will be receiving information from ATMS in real time, and it will be used to monitor the ground delay programs as they unfold and will gather statistics about the ground delay programs that the FAA and the airlines can use to evaluate the ground delay programs.

	Once the core CDM software is in place and the parallel operation is functioning, additional CDM measures will be implemented on the developmental ATMS string.  The parallel operation will then allow the FAA and the airlines to evaluate these additional measures, which include the following.

Incorporating the daily operational schedules into ATMS (Task 4).

Simplifying substitution messages so that each individual airline has more flexibility is assigning aircraft to the slots it has been allocated during a ground delay program (Task 5),

Allowing slots to be transferred among different airlines during a ground delay program (Task 6),

Controlling by time of arrival (Task 7).

Exchanging additional data between the FAA and the airlines (Task 8).

These additional evaluations need not be carried out in the order listed; they can be sequenced in any order.  They could be conducted either at the same time as the core parallel operation or later, as the FAA directs.

	When the FAA and the airlines have evaluated the software, and decided that any of these measures have been successful and should be made operational, Volpe will transition this software into the operational ETMS.

	It is expected that the parallel operation will be planned collaboratively by the FAA, airlines, Volpe, and Metron.  These parties will address issues such as the order in which the various measures will be evaluated, the information that is to be collected during each evaluation, and how the information is to be analyzed.

�Tasks�

Task 1: Plan the Work Under the Collaborative Decision–Making Program

	The Volpe Center and Metron will plan the work that is to be performed in Tasks 2–8 and will tentatively assign resources to each task.

�Task 2: Integrate the Flight Schedule Monitor with ATMS

	The Flight Schedule Monitor (FSM) is an existing computer program that monitors and evaluates ground delay programs.  FAA requires that FSM be integrated with ATMS before the parallel operation begins so that FSM can be used to evaluate the parallel operations planned for Tasks 2–8.

Subtask 2.1: Integrate FSM with ATMS. 

	Metron will modify FSM as needed so that it can be integrated with ATMS.  Volpe will provide Metron with the ETMS Comm functions and with other software that will allow Metron to connect to ATMS and to request data.  In addition, Volpe will give Metron whatever assistance is needed to understand and use this software.

Subtask 2.2: Modify ATMS to Provide Necessary Data to FSM. 

	Volpe will work with Metron to determine exactly what data ATMS must pass to FSM in real time.  Volpe then will design and code the changes to the ATMS software that are needed to provide this data to FSM.

�Task 3: Modify ATMS to Accept Changes in Flight Data and to Ration by OAG Schedules

	In the first stage of the parallel operation it is expected that the airlines will send flight data messages to ATMS that will contain up–to–date information on delays, cancellations of flights, creations of flights, and other flight data.  It should be stressed that this data will only be fed to the developmental ATMS string being used for the parallel operation; this data will not be fed to any of the operational ETMS strings.  The working assumption is that the airlines will use ARINC to send the information on delays and cancellations to ATMS.  (If a more capable method of communication is desired, Subtask 4.1 could be substituted for Subtask 3.1.)

	Currently, when a ground delay program is declared, ETMS prepares a list of the flights arriving at the controlled airport, and a traffic management specialist sends this list to the Groverjack program.  Groverjack rations the available slots among these flights, and its output includes a list of estimated departure clearance times (EDCTs), which specify when each flight is allowed to depart under the ground delay program.  It is expected that Metron will include the Groverjack functionality in FSM, and in the parallel operation slots will be allocated among airlines by FSM rather than Groverjack.  What will be different is that rationing will be by OAG schedule; the current practice of rationing by the schedule predicted by ETMS is to be abandoned.

Subtask 3.1: Design and Implement a Method for the Airlines to Communicate with ATMS

	Volpe will set up a new ARINC address to which airlines will send the newly designed flight data messages.  Volpe will design and code software that will direct the messages that arrive at this address to the developmental ATMS string used in the parallel operation.  This ARINC line will also be used to send the schedules calculated by FSM/Groverjack to the airlines.

Subtask 3.2: Modify ATMS Code to Incorporate the Flight Data Messages

	Volpe will design and code the changes that are necessary to accept and fully integrate the information in the flight data messages into ATMS.

Subtask 3.3: Implement Rationing by OAG Schedule

	Metron will design and code the changes to FSM that are necessary to implement rationing by OAG schedule.

Subtask 3.4: Conduct and Evaluate the Parallel Operation

	The FAA, airlines, Volpe, and Metron will conduct and evaluate a parallel operation that incorporates the new flight data messages into ATMS and rations by schedule.

Subtask 3.5: Incorporate into ETMS

	Once the FAA and the airlines have decided that the flight data messages and rationing by schedule should become part of the operational ETMS, Volpe and Metron will take the necessary steps to effect this.  These steps include integrating FSM into ETMS (which might require some reengineering of FSM), improving the reliability and maintainability of the code, writing documentation, preparing a test plan, putting the software under configuration management, and providing assistance to ETMS as it tests the software and incorporates it into the next ETMS release.

�Task 4: Modify ATMS to Incorporate Operational Schedules

	After Task 3 is completed, a further step to take is for the airlines to submit their daily operational schedules to ATMS.  Modifying ATMS to handle the operational schedules will represent a significant departure from the way that ATMS now works, and Volpe will need to undertake a considerable design and coding effort to fully integrate these schedules into ATMS.  It should be stressed that the operational schedules will only be fed to the developmental ATMS string being used for the parallel operation; these schedules will not be fed to any of the operational strings.  Since the operational schedules might represent a larger data flow than could economically be accommodated by ARINC, other methods of communication will be considered if this is desired by the FAA and the airlines.

	In this task it is understood that rationing will be by operational schedule for the airlines that have submitted these schedules and by OAG schedule for all other airlines.  That is, when there is a ground delay program and ATMS prepares the list of arrivals that is sent to FSM/Groverjack, this list will be drawn from the operational schedules for those airlines that have submitted operational schedules and from the OAG schedules for all other airlines.  The current practice of rationing by the schedule predicted by ETMS is to be abandoned. 

Subtask 4.1: Design and Implement a Method for the Airlines to Communicate Operational Schedules to ATMS

	There are various methods by which the airlines might communicate the operational schedules to ATMS, e.g., they might use ARINC, a dial-up connection, the direct link that ATMS now has with about ten of the airlines, or a new communications line.  It will be the responsibility of Volpe to explain the pros and cons of each method of communication to the FAA and airlines, who will jointly decide on the method to be used.  Volpe will then procure the hardware (if any) and design and code the software to run at the hubsite that is needed to support this communication.

Subtask 4.2: Modify ATMS to Incorporate the Operational Schedules into the ATMS Databases

	Volpe will design and code the changes necessary to fully incorporate the operational schedules into the schedule database, flight database, traffic database, and whatever other portions of ATMS are affected by the operational schedules.

Subtask 4.3: Implement Rationing by Operational Schedule

	Metron will design and code the changes to FSM that are necessary to implement rationing by operational schedule.

Subtask 4.4: Conduct and Evaluate the Parallel Operation

	The FAA, airlines, Volpe, and Metron will conduct and evaluate a parallel operation that incorporates the operational schedules into ATMS.

Subtask 4.5: Incorporate into ETMS

	Once the FAA and the airlines have decided that the operational schedules should become part of the operational ETMS, Volpe and Metron will take the necessary steps to effect this.  These steps include improving the reliability and maintainability of the code, writing documentation, preparing a test plan, putting the software under configuration management, and providing assistance to ETMS as it tests the software and incorporates it into the next ETMS release.�

Task 5: Allow the Airlines to Send Simplified Substitution Messages to ATMS

	When a ground delay program is instituted, the FAA assigns arrival slots at the controlled airport to particular flights.  What is important to the FAA, however, is not that a particular flight fill a slot but that some flight fill it.  Recognizing this, the FAA gives an airline various options for moving one flight into the slot originally assigned to another flight.  The messages that the airlines send to ATMS to accomplish these exchanges, replacements, and cancellations of flights are called substitution messages.  The current substitution messages are somewhat cumbersome and do not give an airline as much flexibility as it could have.  The goal of this task is to give the airlines more flexibility by allowing them to use simplified substitution messages.  It should be noted that substitution messages only allow the flights of a single airline to be shuffled; these messages do not allow slots to be transferred among airlines.

	These improved substitution messages will initially go not to the operational ETMS but to the developmental ATMS string that is being used for the parallel operation.  These improved substitution messages will not be used operationally until both the FAA and the airlines give their approval.

Subtask 5.1: Design and Implement a Method for the Airlines to Communicate Improved Substitution Messages to ATMS

	It is expected that the substitution messages, as well as ATMS’s replies to these messages, will be sent over ARINC.  Therefore, once Subtask 3.1 has been completed, there should be little or no additional work involved in this task.

Subtask 5.2: Design the Simplified Substitution Messages

	The airlines have already suggested a format for the simplified substitution messages.  Volpe and Metron will work with the FAA and the airlines to reach final agreement on this design.

Subtask 5.3: Modify ATMS to Handle the Simplified Substitution Messages

	Volpe will design and code the changes to ATMS so that it will accept and process the simplified substitution messages defined in Subtask 5.2.

Subtask 5.4: Conduct and Evaluate the Parallel Operation

	The FAA, airlines, Volpe, and Metron will conduct and evaluate a parallel operation that incorporates the simplified substitution messages into ATMS.

Subtask 5.5: Incorporate into ETMS

	Once the FAA and the airlines have decided that the simplified substitution messages should become part of the operational ETMS, Volpe and Metron will take the necessary steps to effect this.  These steps include improving the reliability and maintainability of the code, writing documentation, preparing a test plan, putting the software under configuration management, and providing assistance to ETMS as it tests the software and incorporates it into the next ETMS release.�

Task 6: Allow Arrival Slots at a Controlled Airport to be Transferred Among Airlines

	The substitution messages referred to in the previous task let an individual airline improve the efficiency of its schedule by rearranging its flights among the slots assigned to it by a ground delay program.  Substitution messages, however, do not allow the transfer of slots among different airlines.  The goal of this task is to define and implement a way to improve efficiency by transferring slots among airlines when there is a ground delay program.

	It is clear that efficiency can theoretically be improved by trading slots among airlines, but it is not clear what practical method should be used to actually realize this improvement.  The only method that has thus far been suggested is the compression algorithm developed by Metron.  The goal of this task is to look at the compression method and any other methods that are suggested or discovered and to investigate them.  If more than one promising method is discovered, each could be investigated in sequential experiments.

	Whatever method is used to transfer slots among airlines, these transfers will initially be made not in the operational ETMS but in the developmental ATMS string that is being used for the parallel operation.  These transfers will not be implemented operationally until both the FAA and the airlines give their approval. 

Subtask 6.1: Determine a Method by Which Slots can be Transferred Among Airlines

	Volpe and Metron will work with the FAA and airlines to determine a method (or methods) by which slots can be transferred among airlines to improve the efficiency ground delay programs.

Subtask 6.2: Implement the Method(s) for Transferring of Slots Among Airlines

	Volpe and Metron will design and code the changes to ATMS and FSM that are necessary to implement the methods for transferring slots among airlines that are identified in Subtask 6.1.

Subtask 6.3: Conduct and Evaluate the Parallel Operation

	The FAA, airlines, Volpe, and Metron will conduct and evaluate a parallel operation that transfers slots among airlines.

Subtask 6.4: Incorporate into ETMS

	Once the FAA and the airlines have decided that transferring slots among airlines should become part of the operational ETMS, Volpe and Metron will take the necessary steps to effect this.  These steps include improving the reliability and maintainability of the code, writing documentation, preparing a test plan, putting the software under configuration management, and providing assistance to ETMS as it tests the software and incorporates it into the next ETMS release.�

Task 7: Modify ATMS to Implement Control by Time of Arrival

	When the Groverjack program calculates a ground delay program under the current system,  it first determines the arrival time of the controlled aircraft, then subtracts the estimated time en route to derive the controlled departure time.  The FAA then requires the aircraft to depart at that time.  The airlines agree that the FAA should assign arrival times at controlled airports, but the airlines object to the FAA assigning departure times.  The airlines argue that they can best estimate the time en route since they have the most current information on winds and on the route they intend to fly.  Therefore, the airline argument continues, rather than the FAA guessing at the departure time that will result in the controlled aircraft arriving at its destination airport at the desired time, the FAA should simply tell the airlines what the desired arrival time is and leave it up to the airlines to choose the departure time.   If the airlines guess wrong and have to burn extra fuel to arrive at the desired time, then, the airlines, say, they are willing to bear this risk.  In short, by controlling the arrival time rather than the departure time, the airlines claim that the FAA gets what it wants, namely a metered flow of arrivals at the controlled airport, while leaving the airlines the flexibility to achieve this in the most efficient way.

	Implementing control by time of arrival has three steps.  First, when a ground delay program is declared, arrival times and departure times will be calculated and communicated to the airlines as under the current system (except that the times might be calculated by FSM instead of Groverjack).  Second, the airlines will have the option of changing the departure times and communicating this to ATMS; the working assumption is that this will be done over ARINC.  Third, these departure times chosen by the airlines must be communicated to tower controllers and pilots so that the flights will leave at the chosen time.

	It should be pointed out that this task differs in an important way from the previous tasks.  The previous tasks were purely data processing tasks, so they could be completely implemented on a developmental ATMS string.  In this task, however, only the first two steps are pure data processing steps.  The third step involves flight operations.  Therefore, this task is much more involved that the others.

	Control by time of arrival will initially be implemented not in the operational ETMS but in the developmental ATMS string that is being used for the parallel operation.  Control by time of arrival will not be implemented operationally until both the FAA and the airlines give their approval. 

Subtask 7.1: Modify ATMS to Allow Airlines the to Change Controlled Departure Times

	Volpe will modify ATMS to accept messages from the airlines that change the departure time of a controlled aircraft.

Subtask 7.2: Modify ATMS Modeling to Reflect Control by Arrival Time

	Volpe will investigate whether ATMS modeling must be changed to reflect this new situation in which there is both a controlled arrival time and a departure time chosen by the airline.  Volpe will design and code needed changes, if any, to ATMS.

Subtask 7.3: Modify ATMS to Propagate Airline–Chosen Departure Times Throughout the System

	Volpe will modify ATMS as required so that the new departure times chosen by the airlines will be sent to tower controllers.

Subtask 7.4: Conduct and Evaluate the Parallel Operation

	The FAA, airlines, Volpe, and Metron will conduct and evaluate a parallel operation that controls by time of arrival.

Subtask 7.5: Incorporate into ETMS

	Once the FAA and the airlines have decided that control by time of arrival should become part of the operational ETMS, Volpe and Metron will take the necessary steps to effect this.  These steps include improving the reliability and maintainability of the code, writing documentation, preparing a test plan, putting the software under configuration management, and providing assistance to ETMS as it tests the software and incorporates it into the next ETMS release.�

Task 8: Modify ATMS so that More Data is Exchanged by the FAA and the Airlines

	As the CDM program progresses, it is expected that the FAA and the airlines will exchange additional data to improve the efficiency of traffic flow.  For example, the FAA would like to receive any information from the airlines that would improve ATMS modeling such as earlier filing of flight plans and better information on ground time and time en route.  The airlines would like to receive information about the current and projected state of the system so they can see how their flights fit into the big picture.  The FAA, airlines, Volpe, and Metron will work to identify these mutually beneficial exchanges of data and will modify ATMS as necessary to support these exchanges.

	Because the additional data (if any) to be exchanged in this task have not yet been defined, it is not possible to spell out specific subtasks.

�Cost and Schedule Estimates

	Cost and schedule estimates are attached.  These estimates are subject to various uncertainties, including uncertainty over

which of the measures will be approved for inclusion in the operational ETMS, and

what additional data will be exchanged under Task 8.

	The attached estimates also assume that a string is available for the parallel operation.  If a string is not available, then the work would be delayed.
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