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Attached is Version 0.2 of the system requirements for the daily download.  This version incorporates the decisions made at the telcon of July 21.  The changes since Version 0.1 are so sweeping that no attempt will be made here to summarize them.

The Daily Download Task Force is not yet ready to call this a finished document and to present it to the full CDM Working Group.  The plan, however, is to take advantage of the meeting next week and to discuss this document; therefore, those interested in the Daily Download should be ready to discuss this document in detail sometime during the meeting of August 4-5. 

Draft System Requirements for the Daily Download

Version 0.2, 27 July 1999

Introduction

The Official Airline Guide (OAG) is currently used to initialize the flight data in the Enhanced Traffic Management System (ETMS) database.  That is, fifteen hours before a flight in the OAG is scheduled to depart, it is moved into ETMS’s live flight database.  The data in the OAG, augmented by other data available to ETMS, is used to model the trajectory of the flight and to predict how this flight will contribute to the demand on airports, sectors, and fixes over the next fifteen hours.  As time passes, this OAG data typically is replaced by more accurate data from CDM messages, flight plans, and radar.

The problem with the scheme outlined in the preceding paragraph is that sometimes the OAG data is incorrect.  Volpe receives the OAG data once a week.  Between the time that the carrier supplies the data to OAG and when that flight flies, schedule changes might be made that are not reflected in the OAG data.  Collaborative Decision Making (CDM) has provided a mechanism to deal with this problem; namely, a carrier can send CDM flight data messages to ETMS to correct the OAG.  This, in turn, leads to the problem that an carrier might not know precisely what data is in the version of the OAG that was supplied to Volpe, so the carrier is not sure what corrections to send.  For example, there might be a flight in the OAG that is no longer scheduled to fly, but the carrier does not send in a cancellation message for this flight since it does not know that it is in the CDM database.


The solution to this series of problems is called the daily download.  The meaning of  the phrase “daily download” has evolved over time, but the essential idea is that the daily download provides a way for the carriers to correct the schedule data in the ETMS databases so that ETMS has the best information available.  The presumption is that the best schedule data available is in the carrier’s daily operational schedule, which shows the flights that a carrier actually plans to fly for the day; the daily operational schedule can be thought of as a corrected version of the OAG.  There are three types of errors in the OAG that need to be corrected by the daily download.  

a) There might be flights in the OAG that are not in the carrier’s daily operational schedule.

b) There might be flights in the daily operational schedule that are not in the OAG.

c) Flights that are in both the OAG and the daily operational schedule might have different data, e.g., different departure and arrival times.

The thinking is that at the beginning of the day a carrier will know its daily operational schedule, which accurately reflects the flights that the carrier is planning to fly that day.  The general steps in the daily download are the following.

1. Each carrier will send to ETMS a CDM message for every flight well in advance of its departure time.  This ensures that every flight that is flying is in the ETMS databases and that it has the right data.  This takes care of accuracy problems b) and c) above. 

2. ETMS will allow a carrier to request the schedule data about its flights that are in the ETMS database.  A carrier will periodically use this capability to request from the ETMS database the information on its scheduled flights.  It will compare its database to the ETMS database and will send CDM messages to correct the ETMS database.  This takes care of accuracy problem a) above as well as other problems. 


To allow a carrier to request the schedule data that ETMS has for its flights, a new message called the Schedule Request (SR) message is needed.  The general idea is that a carrier can use this message to request data about its flights from the ETMS database.  Discussion has shown that there are a number of different cuts of the ETMS database that the carriers will find useful; therefore, depending on how parameters in this request are set, there are several different lists that ETMS will return.

· Carrier Demand List (long form):  This shows data that the ETMS database has on all of the requesting carrier’s flights.  This list contains all the data fields in the Aggregate Demand List. A carrier would request this list if it wanted a fairly complete picture of what the ETMS database contains for its flights.  The distinction between the Aggregate Demand List (ADL) and the Carrier Demand List (CDL) is that the Aggregate Demand List contains flights operated at an airport by all carriers, whereas the Carrier Demand List only contains flights operated by the requesting carrier.  (Should we reinterpret “ADL” to mean “Airport Demand List”?)

· Carrier Demand List (short form): Like the previous list, this list also shows data that the ETMS database has on all of the requesting carrier’s flights.  The difference is that this short form only shows the fields that the carrier can correct, whereas the long form shows a great many more fields.  A carrier would request this list if it wanted to minimize communications bandwidth while obtaining the data needed to check and correct the ETMS database.

· Carrier Demand List (customized form): Like the two previous lists, this list also shows data that the ETMS database has on all of the requesting carrier’s flights.  The difference is that the data fields provided by the two previous lists are fixed, whereas this allows the carrier to request the fields that it wants.  A carrier would request this list if it wanted to closely control the data that it received.  Also, this list gives the carriers access to fields in the ETMS database that they have never before had access to, e.g., a list of the sectors that ETMS predicts a flight to traverse and the times that the flight is predicted to exit them.

· Orphaned Flights List: This list shows all of a carrier’s flights in the ETMS database for which no CDM message has been received.  Presumably these are flights that are not in the carrier’s daily operational schedule and for which the carrier should send a cancel message to ETMS.  A carrier would request this list so that it could find the flights in the ETMS database that are not in its daily operational schedule; the carrier could then cancel them, and this would take care of problem a) above.

· Cancellation List: This list shows all of a carrier’s flights in the ETMS database that have been cancelled.  A carrier would request this list, say, on a bad weather day, to make sure that ETMS have accurate information on the flights it has cancelled.

 
The use of the Schedule Request message to synchronize the carrier and ETMS databases involves three steps.  First, the carrier sends a Schedule Request message to ETMS.  Second, ETMS responds by extracting the requested data from its database and sending it to the carrier.  Third, the carrier scans this data for errors in the ETMS database and, if any are found, it sends CDM messages to ETMS to correct them.

The daily download provides the following benefits.

· The OAG schedule data that ETMS uses is replaced by the more accurate daily operational schedules.

· A carrier will know exactly what schedule ETMS thinks it is flying since the carrier provided that schedule; the carrier can then correct that schedule as necessary.

· The carrier will have the capability at any time to request its schedule data in the ETMS database and to correct it.  A carrier might use this capability once every few hours to keep the carrier and the ETMS databases from drifting apart.  Also, if there is an outage of the CDM data feed from the carrier for any reason, this capability could be used to correct for any CDM messages that were lost.

Requirements


The requirements will be divided into those that are placed on the carriers and those that are placed on ETMS.  Bold type is used to make the requirements stand out; parenthetical comments are included for clarification but are not part of the requirements

Requirements on the Carriers

It is important that every flight that is scheduled to fly be in the ETMS database with the correct schedule information.  The first step toward this goal is to require that a carrier send to ETMS a CDM message on every flight in its daily operational schedule.  

Requirement 1: A carrier shall send to ETMS a CDM message on every flight in its daily operational schedule.   Each message shall contain at least the following data.

· Call sign (field 02).

· Departure airport (field 26).

· Arrival airport (field 27).

· Original departure date and time (field A1).

· Aircraft type (field 03).

· Gate departure time (field T3).

· Gate arrival time (field T4).

The field numbers refer to those defined in Ken Howard, “CDM Message Formats, Version 1.3,” December 20, 1996.  In addition to this required data, carriers may also send in optional data, with leading candidates being the runway arrival and departure times (fields T1 and T2) and the earliest runway departure and arrival times (fields T7 and T8).

This requirement does not specify whether the message that is sent for a flight be a CDM Create (FC) or Modify (FM) message.  The existing requirement is that ETMS will accept either an FC or FM as the first message on a flight, and this requirement will be maintained.  In fact, a carrier could send in a CDM cancel message (FX) as part of the daily download; TWA does this now with great success.  Note that no special messages are needed for the Daily Download; the standard CDM flight data messages are sufficient.

A case could be made that we do not need to require that a CDM message be sent for every flight.  Conceivably, a carrier could request its schedule and only send in messages for the flights whose data needs to be corrected.  The CDM Working Group has agreed, however, in the short run that carriers will send in a message for every flight since this provides an immediate increase in accuracy in the ETMS database.  In the long run, once the Schedule Request message is in place and carriers have learned to use it, this requirement could be changed so that it is required that a carrier ensure that its data in the ETMS database is correct; this might be accomplished without sending in a message on every flight. 

A carrier is given two options for how it sends its daily download messages. The first option, called the rolling download, involves sending a message for each flight at least fifteen hours before it is scheduled to depart.  This is the preferred option since it ensures that the ETMS database always contains current data that covers all of the traffic manager’s planning horizon.  Because of how some carriers operate, however, it is not always possible to send all data fifteen hours in advance.  Therefore, the second option, called the batch download, involves sending an entire day’s messages in at once.  If a carrier takes this approach, it is preferable that the carrier complete sending the messages by 0800Z; if this is not possible, the carrier should send them as early as possible; these messages should cover the rest of the operational day. These options are summarized in the following requirement.

Requirement 2: At the carrier’s option, the timing of the messages sent in compliance with Requirement 1 shall comply with either of the following.

· Rolling download (preferred option): The message for each flight shall be sent in at least fifteen hours before the scheduled departure time of that flight.

· Batch Download: All messages for flights departing during the operational day shall if possible be sent by  0800Z; if this is not possible, the messages shall be sent as early as possible.



In the past, carriers have been allowed to send CDM messages as much as eleven months in advance.  This capability to send messages far in the future has been a source of problems, and it is not needed anymore since the carrier resets its schedule each day by sending the messages specified in the first requirement.  This results in replacing the old requirement with a new one.  (The old requirement is Req. 3.2.4-2 in Version 2.0 of the CDM system requirements document, 7 April 1997.)

Requirement 3: A carrier shall not send a CDM message more than 32 hours in advance of the scheduled departure time.

The look-ahead period of 32 hours is chosen since this appears to fit in well with how carriers would want to send in the data; this might be changed later as we get experience with the daily download.


The first requirement takes care of the cases of a flight in the daily operational schedule not being in the OAG or of its being in the OAG but with incorrect data; these are cases b) and c) above.  It is still necessary to take care of case a), in which a flight is in the OAG but not in the daily operational schedule.  Two ways of dealing with case a) are envisioned; the first way is focused on dealing only with case a), while the second is a general way of correcting all inaccuracies in the ETMS database.


The first way to deal with problem a) is that a carrier requests an Orphaned Flights List.  When it receives this list, it will deal with it by sending a CDM message for each flight.  If the flight is not flying, then the carrier will cancel it; if it is flying, the carrier will send in its flight data.  The phrase deal with orphaned flights is used to refer to this process.

Requirement 4: A carrier shall have the capability periodically to request an Orphaned Flights List and deal with the orphaned flights in this list.  


The second way to deal with problem a) is that a carrier requests a Carrier Demand List (any form) from ETMS; it then scans the Carrier Demand List that is returned to find all discrepancies between the ETMS database and the carrier’s daily operational schedule.  If any discrepancies are found, the carrier sends the appropriate CDM flight data message on that flight to ETMS. The phrase check and correct the ETMS database is used to refer to this process of using a Schedule Request message to fetch data from ETMS, checking this data for inaccuracies, and sending CDM messages to correct these inaccuracies.  It should be noted that this is a very powerful tool because this scan of the ETMS database enable the carrier to find and correct all errors in the ETMS database.

Requirement 5: A carrier shall have the capability periodically to request a Carrier Demand List and to use it to check and correct the ETMS database

(There is a redundancy in the last two requirements since if a carrier has the capability to request a Carrier Demand List and to check and correct the ETMS database, then the capability to request an Orphaned Flights List and to deal with it is, from a logical point of view, not necessary.  There is, however, a good reasons to have both requirements.  First, it is expected that Volpe will be able to implement the Orphaned Flights List much sooner than the Carrier Demand List.  Moreover, it is also expected that the airlines will be able to deal with the Orphaned Flights Lists much more easily; in fact, some carriers have indicated that they would deal with the Orphaned Flights List manually since it would probably be quite short.  Therefore, the thinking is that Volpe and the carriers will work toward requirement 4 in the short run and toward requirement 5 in the long run.  Conceivably, in the long run requirement 4 on the carriers might be dropped.)


The last two requirement both say that a carrier will “periodically” exercise the method of correction.  No attempt will be made now to say what is meant by “periodically” since that depends on factors such as how rapidly inaccuracies accumulate in the ETMS database and on the burden on a carrier of correcting them.  Eventually, analysis will be done to determine how often this is needed.  In sum, what is required is that a carrier be able to periodically exercise this capability; exactly how often it is exercised will be determined later.


Whichever method is used to deal with problem a), a carrier that does a batch download should apply one of these methods immediately after finishing the batch download.

Requirement 6: If a carrier follows the batch download option of sending in twenty-four hours of data at once, it shall directly after finishing the sending of its data either 

· use a Schedule Request message to check and correct the ETMS database. or

· request an Orphaned Flights list and deal with the orphaned flights.


In addition to the pre-scheduled used of the Schedule Request message, a carrier needs to be able to send and process this message at any time that it is suspected that the ETMS database is corrupt or incomplete.

Requirement 7: A carrier shall have the capability at any time to send a Schedule Request message and to use the Carrier Demand List that it receives in reply to check and correct the ETMS database.

(It can with justice be argued that this is not a requirement of the daily download.  Nevertheless, this should be a CDM requirement since it provides a way to recover from an outage of any kind that causes the flow of CDM messages to be interrupted.  Since this document is where the Schedule Request message is introduced, this requirement is included here.)


(Whenever Volpe becomes aware of a problem in the database, should Volpe send an unrequested Carrier Demand List to the carrier, which will then use it to check and correct the ETMS database?)

Requirements on ETMS 

When carriers send in a message for each flight in accordance with Requirement 1, this places no new requirement on ETMS since it is already required to be able to handle any CDM flight data messages that the carriers send.  The new requirement on ETMS is that it accept and process a Schedule Request message from a carrier.  Since the data that is returned includes only the data from that carrier, there is no reason to limit a Schedule Request message to CDM participants; any carrier should be able to use this message.

Requirement 8: ETMS shall accept a Schedule Request message from any carrier, whether or not it participates in CDM. 


When a carrier sends in a Schedule Request message, it need not receive data back on all of its flights; the carrier can filter this data in various ways.

Requirement 9: ETMS shall allow the following filtering options in a Schedule Request message.

a. The time interval for which the schedule data will be returned.

b. The airports for which the data will be returned.

c. The carriers for which the data will be returned.  (For example, a carrier might ask to see all of its data as well as that of its sub-carriers, or it might ask to see only its own data.)
d. Whether just arrivals, just departures, or both arrivals and departures will be returned.

Requirement 10: ETMS shall respond to a Schedule Request message from a carrier only with data from that carrier and/or its sub-carriers and/or its code-sharing partners. (For example, American will be allowed to request the schedule data for American and American Eagle but not Delta.)
Requirement 11: In response to a Schedule Request message, ETMS shall return to the requesting carrier one of the following.

· Carrier Demand List (long form).

· Carrier Demand List (short form).

· Carrier Demand List (custom form).

· Orphan Flights List.

· Cancellation List.

These lists are defined informally above; a more detailed definition is provided in the appendix to this memo. 

Requirement 12: ETMS shall accept a Schedule Request message over CDMnet or the ARINC teletype line.  ETMS shall reply over the medium specified in the Schedule Request message, with the exception that a limit shall be placed on a reply sent over ARINC. 

There is an issue over the medium that replies are sent over.  The problem with the ARINC teletype line is that it is tricky to send a large file over it.  One approach would be to prohibit sending replies over ARINC.  This would be overly restrictive, however, since there is no reason to prohibit small messages going over ARINC.  In fact, the Orphaned Flights list, which some carriers say they would at least initially deal with manually, would probably fit in a single ARINC message.  Therefore, replies that are small enough to fit into a single ARINC message are allowed.  In addition, this allows the small airlines to use the Schedule Request message.  Nevertheless, carriers are encouraged to use CDMnet not only because it can handle any size of reply but also because it is cheaper.


(The maximum size remains to be determined; this will be specified in the appendix to this document.  Is it about 1800(?) characters?  What if a message that is to be sent over ARINC exceeds the maximum allowable size?)

Requirement 13: If ETMS receives a Schedule Request message that contains an error, ETMS shall respond with an appropriate error message.

(Where should the error message be sent?  To a predefined ARINC address?)


Requirement 14: When ETMS receives a Schedule Request Message, it will be ready to begin sending the response within one minute.

Appendix: Message Formats for the Daily Download


This appendix on message formats for the Schedule Request message, error messages, and the lists that are returned in response has not yet been written.


