
CDM Memorandum

Subject:
Draft System Requirements for the Daily Download, Version 0.1

To:

Daily Download Task Force

From:

Rick Oiesen
Date:

11 July 1999


Attached is the first draft of the system requirements for the daily download.  This closely follows what was briefed to the CDM Working Group on May 5 and tentatively accepted.  Numerous questions and open issues are explicitly noted in this document.

This document is aimed primarily at the members of the Daily Download Task Force, who should study it and be ready to comment, criticize, and offer improvements at a telcon to be scheduled shortly.  Others may of course read this, but be warned that this document might change substantially before the Daily Download Task Force is ready to present it to the CDM Working Group.  Since this is a draft, it is given version number 0.1.  Version 1.0 is reserved for the first version that the CDM Working Group accepts.

Draft System Requirements for the Daily Download

Version 0.1, 11 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 defined in the appendix of this document.  The Schedule data that ETMS returns in reply is called the Carrier Demand List (CDL). The distinction between the Aggregate Demand List (ADL) and the Carrier Demand List 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”?)

The use of the Schedule Request message and the Carrier Demand List involves three steps.  First, the carrier sends a Schedule Request message to ETMS.  Second, ETMS responds by extracting the Carrier Demand List from its database and sending it to the carrier.  Third, the carrier scans the Carrier Demand List for errors; 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.  A carrier is given two options for how it sends these messages. First, it can send an entire day’s messages in at once.  If a carrier takes this approach, it is required to complete sending them in by 0800Z so that the Command Center will have the data in time for planning the day; these messages should cover through 0800Z on the next day.  Second, a carrier can send the messages in for one flight at a time.  If a carrier takes this approach, it is required to send in the message for each flight at least fifteen hours before its scheduled departure time so that the Command Center will have the data in time for planning.  This is summarized in the following requirement.

Requirement 1: A carrier shall send to ETMS a CDM Create (FC) message on every flight in its daily operational schedule.  At the carrier’s option, the timing of these messages shall comply with either of the following.

· All messages for flights departing during the twenty-four hour period ending at 0800Z shall be sent by 0800Z of the previous day, or

· The message for each flight shall be sent in at least fifteen hours before the scheduled departure time of that flight.


(Should we allow a modify message to be sent?)

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. 


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 2: A carrier shall not send a CDM message more than 25 hours in advance of the scheduled departure time.

(How far ahead should we allow a CDM message?  Is 25 hours enough?)


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.  To deal with this case, a carrier will send a Schedule Request message to ETMS; it then scans the Carrier Demand List that is returned to find any flights that are in the ETMS database but not in the daily operational schedule.  If any such flights are found, the carrier sends a CDM cancel message on that flight to ETMS.  It should be noted that this scan of the ETMS database will not only find this particular error but will allow the carrier to find and correct all errors in the ETMS database.  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.  This is summarized in the following requirement.

Requirement 3: A carrier shall use the Schedule Request message to check and correct the ETMS database at least once every six hours.  In addition, if a carrier follows the option of sending in twenty-four hours of data at once, it shall check and correct the ETMS database directly after finishing the sending of its data. 

(To catch the case of there being flights in the OAG that the carrier does not know about, it is necessary that at least once a day the carrier inspect its data from the ETMS database and correct it if necessary.  Should it be required that a carrier perform this inspection and creation more frequently?  A good case can be made that this should be done since (1) it will improve the quality of the ETMS database and (2) once a carrier has written the code to do this once a day, it is no more effort (except for some communications capacity and CPU time) to do this several times a day.  Is six hours the best interval to require that this be done?)


In addition to the pre-scheduled used of the Schedule Request message referred to in the preceding requirement, 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 4: 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.)

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.  

Requirement 5: ETMS shall accept a Schedule Request message from a CDM participating carrier.   ETMS shall reject a Schedule Request message from any carrier that is not a CDM participant.

Requirement 6: ETMS shall allow the following 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.)
(Our thinking has always been that only arrival data would be included in the reply to a Schedule Request message.  It would, however, be possible to include departure data.  A carrier could be given the option of receiving arrival data only, departure data only, or both.  If the goal is to correct the ETMS database, then it would be sufficient to only include arrival data.  Are the carriers planning on making other uses that would make it a good idea to give them the option of requesting departure data?  Is so, then it might be a good idea to give them the option of requesting departure data.  If arrival and departure data are both included, this means that if this data was received for all airports, then each flight would appear twice—once as a departure and once as an arrival.)

Requirement 7: ETMS shall respond to a Schedule Request message from a carrier only with data from that carrier and/or its sub-carriers.  (For example, American will be allowed to request the schedule data for American and American Eagle but not Delta.)
Requirement 8: In response to a Schedule Request message, ETMS shall return to the requesting carrier a Carrier Demand List that contains the same data that is in the Aggregate Demand List (ADL) for each flight that is specified in the request. 

For example, if a carrier sends in a Schedule Request message that requests data for a single airport, the Carrier Demand List that it receives in reply would contain the same data as an ADL for that airport except that the CDL would not contain data on flights operated by other carriers.  

 
(One might argue that returning the ADL data is overkill since it returns many fields that the carrier cannot change with a CDM message, e.g., delay status, aircraft category, and departure center.  Nevertheless, it seems better to send all of the data in the standard ADL format for two reasons.  First, this gives a complete picture of the data for this flight, which might be handy for various reasons; even though the schedule request message is being defined for purposes of correcting the ETMS database, a carrier might well find other uses for it.  Second, if the data and format are the same as in the ADL, that could allow a carrier to reuse code that is used for handling an ADL.)

Requirement 9: ETMS shall accept a Schedule Request message over CDMnet or the ARINC teletype line.  ETMS shall reply over the same medium that the request was sent over.

(Is it a good idea that we require that this message be accepted over the ARINC teletype line?  In particular, sending the reply over ARINC will complicate things.  While it is tempting to require that this only be supported over CDMnet, the drawback is that this would perhaps rule out smaller players who don’t have CDMnet access.  Maybe it is time to start thinking seriously about letting people get ADLs over the Internet; then we could drop the ARINC teletype support and perhaps not cut anybody out.  Also, is there any reason to allow the CDL to be sent over a different medium than the incoming Schedule Request message?  Since the CDL could be big, are we playing with fire in even allowing this to be sent over ARINC.  Maybe we could let a carrier tell us on the side if this reply should be restricted to CDMnet.)

Requirement 10: If ETMS receives a Schedule Request message that contains an error, ETMS shall respond with an appropriate error message.


Requirement 11: When ETMS receives a Schedule Request Message, it will be ready to begin sending the Carrier Demand List within one minute.

Appendix: Message Formats for the Daily Download


This appendix on new message formats has not yet been written.

[We need a format for the Schedule Request message that a carrier will send to ETMS.  We also need a format for error messages that ETMS might send if it gets a bad Schedule Request message.  How will this differ if sent over CDMnet or ARINC?]

[We need a format for the Carrier Demand List that ETMS will send in response to a Schedule Request message.  It seems to me that the data for each airport should be in the exact same format at the ADL.   A new feature not seen in the ADLs is that there might be more than one airport in a Schedule Reply; I guess the airports should be in alphabetical order by airport ID.  Should this be a file analogous to the ADL?  We don’t send ADLs over ARINC; how would the format need to change if we are to send it over ARINC?]


